
19.0429.04000 FISCAL NOTE
Requested by Legislative Council

03/20/2019

Amendment to: HB 1417

1 A. State fiscal effect: Identify the state fiscal effect and the fiscal effect on agency appropriations compared to funding 
levels and appropriations anticipated under current law.

2017-2019 Biennium 2019-2021 Biennium 2021-2023 Biennium

General Fund Other Funds General Fund Other Funds General Fund Other Funds

Revenues

Expenditures $30,000

Appropriations

1 B. County, city, school district and township fiscal effect: Identify the fiscal effect on the appropriate political  
subdivision.

2017-2019 Biennium 2019-2021 Biennium 2021-2023 Biennium

Counties

Cities

School Districts

Townships

2 A. Bill and fiscal impact summary: Provide a brief summary of the measure, including description of the provisions 
having fiscal impact (limited to 300 characters).

The bill authorizes an enhanced amount for dried leaves or flowers to a patient with a debilitating medical condition 
of cancer. Removes the additional authorization for dried leaves or flowers, changes the definition of a written 
certification, and increases the purchase amount to 4,000 milligrams.

B. Fiscal impact sections: Identify and provide a brief description of the sections of the measure which have fiscal  
impact. Include any assumptions and comments relevant to the analysis.

All sections of the bill have a fiscal impact. The changes to the written certification form, the addition of an enhanced 
amount of dried leaves or flowers, and the removal of the additional authorization for dried leaves or flowers, and 
increasing the limit all require programming changes to the information technology system.

3. State fiscal effect detail: For information shown under state fiscal effect in 1A, please:

A. Revenues: Explain the revenue amounts. Provide detail, when appropriate, for each revenue type and fund 
affected and any amounts included in the executive budget.

B. Expenditures: Explain the expenditure amounts. Provide detail, when appropriate, for each agency, line item, and 
fund affected and the number of FTE positions affected.

Due to the emergency clause in this bill an estimated $30,000 is required in the 2017-19 biennium to complete 
necessary program and coding changes to the information technology system. This would be a payment made to 
the information technology vendor. The Department of Health would use special funds derived from fees to pay for 
the costs associated with the changes.



C. Appropriations: Explain the appropriation amounts. Provide detail, when appropriate, for each agency and fund 
affected. Explain the relationship between the amounts shown for expenditures and appropriations. Indicate whether 
the appropriation or a part of the appropriation is included in the executive budget or relates to a continuing 
appropriation.

N/A

Name: Brenda M Weisz

Agency: ND Department of Health

Telephone: 701-328-4542

Date Prepared: 03/21/2019



19.0429.03000 FISCAL NOTE
Requested by Legislative Council

02/13/2019

Amendment to: HB 1417

1 A. State fiscal effect: Identify the state fiscal effect and the fiscal effect on agency appropriations compared to funding 
levels and appropriations anticipated under current law.

2017-2019 Biennium 2019-2021 Biennium 2021-2023 Biennium

General Fund Other Funds General Fund Other Funds General Fund Other Funds

Revenues

Expenditures $30,000

Appropriations

1 B. County, city, school district and township fiscal effect: Identify the fiscal effect on the appropriate political  
subdivision.

2017-2019 Biennium 2019-2021 Biennium 2021-2023 Biennium

Counties

Cities

School Districts

Townships

2 A. Bill and fiscal impact summary: Provide a brief summary of the measure, including description of the provisions 
having fiscal impact (limited to 300 characters).

The bill authorizes an enhanced allowable amount for dried leaves or flowers for a qualifying patient with a 
debilitating medical condition of cancer. The bill also removes the additional authorization for dried leaves or flowers 
and changes the definition of a written certification.

B. Fiscal impact sections: Identify and provide a brief description of the sections of the measure which have fiscal  
impact. Include any assumptions and comments relevant to the analysis.

All sections of the bill have a fiscal impact. The changes to the written certification form, the addition of an enhanced 
amount of dried leaves or flowers, and the removal of the additional authorization for dried leaves or flowers all 
require programming changes to the information technology system.

3. State fiscal effect detail: For information shown under state fiscal effect in 1A, please:

A. Revenues: Explain the revenue amounts. Provide detail, when appropriate, for each revenue type and fund 
affected and any amounts included in the executive budget.

B. Expenditures: Explain the expenditure amounts. Provide detail, when appropriate, for each agency, line item, and 
fund affected and the number of FTE positions affected.

An estimated $30,000 is required to complete necessary program and coding changes to the information technology 
system. This would be a payment made to the information technology vendor. The Department of Health would use 
special funds derived from fees to pay for the costs associated with the changes.



C. Appropriations: Explain the appropriation amounts. Provide detail, when appropriate, for each agency and fund 
affected. Explain the relationship between the amounts shown for expenditures and appropriations. Indicate whether 
the appropriation or a part of the appropriation is included in the executive budget or relates to a continuing 
appropriation.

All fees received under the Medical Marijuana Program are deposited into a special fund. The program operates 
under a continuing appropriation as established in NDCC. No appropriation is required.

Name: Brenda M Weisz

Agency: ND Department of Health

Telephone: 701-328-4542

Date Prepared: 02/13/2019



19.0429.02000 FISCAL NOTE
Requested by Legislative Council

01/18/2019

Bill/Resolution No.: HB 1417

1 A. State fiscal effect: Identify the state fiscal effect and the fiscal effect on agency appropriations compared to funding 
levels and appropriations anticipated under current law.

2017-2019 Biennium 2019-2021 Biennium 2021-2023 Biennium

General Fund Other Funds General Fund Other Funds General Fund Other Funds

Revenues

Expenditures $30,000

Appropriations

1 B. County, city, school district and township fiscal effect: Identify the fiscal effect on the appropriate political  
subdivision.

2017-2019 Biennium 2019-2021 Biennium 2021-2023 Biennium

Counties

Cities

School Districts

Townships

2 A. Bill and fiscal impact summary: Provide a brief summary of the measure, including description of the provisions 
having fiscal impact (limited to 300 characters).

The bill authorizes an enhanced allowable amount for dried leaves or flowers, changes the definition of bona fide 
provider-patient relationship and written certification, adds to the list of debilitating medical conditions, and removes 
the additional authorization for dried leaves or flowers.

B. Fiscal impact sections: Identify and provide a brief description of the sections of the measure which have fiscal  
impact. Include any assumptions and comments relevant to the analysis.

All sections of the bill have a fiscal impact. The changes to the written certification form, the addition of an enhanced 
amount of dried leaves or flowers, and the removal of the additional authorization for the use of dried leaves or 
flowers all require programming changes to the information technology system.

3. State fiscal effect detail: For information shown under state fiscal effect in 1A, please:

A. Revenues: Explain the revenue amounts. Provide detail, when appropriate, for each revenue type and fund 
affected and any amounts included in the executive budget.

B. Expenditures: Explain the expenditure amounts. Provide detail, when appropriate, for each agency, line item, and 
fund affected and the number of FTE positions affected.

An estimated $30,000 is required to complete necessary program and coding changes to the information technology 
system. This would be a payment made to the information technology vendor. The Department of Health would use 
special funds derived from fees to pay for the costs associated with the changes.



C. Appropriations: Explain the appropriation amounts. Provide detail, when appropriate, for each agency and fund 
affected. Explain the relationship between the amounts shown for expenditures and appropriations. Indicate whether 
the appropriation or a part of the appropriation is included in the executive budget or relates to a continuing 
appropriation.

All fees received under the Medical Marijuana Program are deposited into a special fund. The program operates 
under a continuing appropriation as established in NDCC. No appropriation is required.

Name: Brenda M Weisz

Agency: ND Department of Health

Telephone: 701-328-4542

Date Prepared: 01/21/2019
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2019 HOUSE STANDING COMMITTEE MINUTES 

Human Services Committee 
Fort Union Room, State Capitol 

1/23/2019 
HB 1417 

31290 

☐ Subcommittee 

☐ Conference Committee 

 

Committee Clerk: Elaine Stromme 

 

Explanation or reason for introduction of bill/resolution: Relating to medical marijuana written 

certifications; and to amend and reenact subsections relating to access to medical marijuana. 
 

 Testimony: 1 - 8 

 
Chairman Weisz: Opened Hearing on HB 1417: then Vice Chairman Rohr took over; 
  
Representative Vetter: 3:51 –14:58 Introduced the HB1417.  (Testimony #1) 
I would like an amendment (Testimony #2) Based on the testimony from many different 
people.  
 
Chairman Weisz: Thank You. 
 
Representative Porter: There seems to be a conflict in your testimony. 
 
Representative Vetter: I am scaling it back slightly so it is more accessible. 
 
Representative Porter: In lines 27 – 29 that one of the requirements on the Health Care 
Provider is that they have a reasonable expectation that the individual seeking the treatment 
will come back for follow-up care. They are not there just to get a Medical Marijuana Card. 
 
Representative Vetter: On page 6, I did add in that if you see a doctor once or twice that 
you have a patient doctor relationship or is there a certain amount of time that I have to see 
them? Or see them afterwards?  
 
Representative Porter: On the original ballot language we seem to go back and forth. 
It says that a physician is to manage the well-being of a qualified patient. You are now taking 
the language out that we came up with in the last session to fit that ballot language, was that 
relationship and that ongoing relationship. It is really making it less of a patient provider 
relationship. 
 
Representative Vetter: I am just taking out parts of it, I am not taking out the full patient 
provider relationship. I am just taking out these added parts, that the provider maintains 
records, the provider maintains care, I don’t see an issue.  
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Representative Westlind: They would only have to go to a Doctor once to get a medical 
marijuana card. Most Medical providers say they cannot have a good relationship with a 
patient unless they have multiple visits. I think this would be a problem that we are taking out 
too many regulations here.  
 
Representative Vetter: I don’t see how this would be a problem to allow more people to 
have access. If you see him one or two times, I don’t see a problem at all. 
 
Representative Westlind: Also the patient needs to come back for follow-up care and there 
is no provision for that in here. 
 
Representative Vetter: ok. 
 
Representative Westlind: You are allowing for an enhanced allowable amount and of 
course that is authorized by the Health Care Provider, if they aren’t treating the condition 
which was taken out how does that Health Care Provider know how much the patient should 
have.   
 
Representative Vetter: The enhanced amount that you see on there, is kind of confusing,  
Actually this section has to do with the condition of cancer.  
 
Chairman Weisz: They don’t have to treat the condition. 
 
Representative Vetter: This just has to do with the medical condition of cancer. 
 
Representative Skroch: Does the person measuring out the dosage have any 
pharmaceutical training? 
 
Representative Vetter: Talking about the doctor patient relationship the care provider 
probably knows more about the cannabis than the doctor does, that is kind of one of the 
issues too having to protect doctors.  
 
28:00 – 35:00 David Owen: I am the chairman of legalized ND; Page 2 line 19 – 21. I would 
like to answer some of the questions, you brought up, like the doctor patient relationship. The 
healthcare provider has concluded a medical assessment. It doesn’t take many meetings to 
determine this. Also the Federal Law states that doctors cannot write a prescription for 
medical marijuana for a patient. You have to move it to a conditional certification system. 
What this does is stops the fear that doctors have that they are breaking federal law as a  
Result they cannot give their patient the go ahead to move forward. This bill fixes that 
problem. 
 
Chairman Weisz : Any further support? 
 
Steven James Peterson:  of Compassionate Care of ND (Testimony #3) 
Christopher Howell: Representing the Veterans for safe access to cannabis.(Testimony# 4 
 



House Human Services Committee  
HB1417 
1/23/19 
Page 3  
   

Chairman Weisz: Under the current law how would you go about getting the doctors 
recommendation? 
 
Christopher Howell: I can’t, it is impossible for someone at the VA to get it. Because they 
are not allowed to issue recommendation, or speak about it. We need an alternative. 
  
Representative Tveit: If you would see a civilian doctor would that jeopardize your 
relationship with the VA? 
  
Chris Howell: It could the way the federal law is written, but currently the Justice Department 
and the VA is not going after anyone for using medical cannabis outside of the VA system. 
That is inclusive in 30 different states.    
  
Chairman Weisz: Further testimony in support?  
 
41:26 Jodi Vetter: I am in support of this bill (Testimony #5) 
 
Halely Wiley: I have 3 children, I get migraines the only help I can get is from Medical 
Marijuana.    
 
Chairman Weisz: Any other support? 
 
Waylen Pretends Eagle: I am representing the Committee for Compassionate Care, I just 
have one comment to add. This is only a plant, and we should be helping people.  
Doctors would like protection from the federal law. I support this bill. 
 
Robert Efrmenko: I am a user; I am a Vietnam vet. I would like to see a law that 
would take care of all of us.  
 
Chairman Weisz: Support? 
 
Steven Schalger: I am from Elgin, ND, I have been diagnosed with a form of leukemia. 
 My doctor is in favor of Medical Marijuana but I would have to be in severe pain, this is 
coming. So anything you can do to help would be appreciated.  
 
Chairman Weisz: Support? 
 
Chris Nolden: I am not a doctor, but I would like to see this bill pass.  
 
Chairman Weisz: None, thank you. Any further support? Opposed? 
 
60:00 – 1:01 Jason Wahl: Director of the division of Medical Marijuana with the Department 
of Health – Testimony # 6 
 
Testimonies 7 & 8 were handed in for lack of time, no oral testimony. 
 
Chairman Weisz: Hearing on HB 1417 Closed. 
 



2019 HOUSE STANDING COMMITTEE MINUTES 

Human Services Committee 
Fort Union Room, State Capitol 

HB 1417 
2/6/2019 

32328 
 

☐ Subcommittee 

☐ Conference Committee 

 

      Committee Clerk Signature Nicole Klaman 

 

Explanation or reason for introduction of bill/resolution: 

 
Relating to medical marijuana written certifications and relating to access to medical 
marijuana 
 

Minutes:                                                  

 
Chairman Weisz: 1417 is allowing enhanced condition for cancer. 
 
Rep. Todd Porter: Move to amend removing sections 2,3,4,7 and 8. 
 
Chairman Weisz: Strictly will deal with enhanced amount for cancer. 
 
Rep. Gretchen Dobervich:  If we leave out section 5, it would allow for enhancing for 
anything not just cancer. 
 
Chairman Weisz: The bill will become section 1, 5 and 6 
1 sets up enhanced means and can possess. 5 says what qualifies which is cancer.  6 to 
treat or alleviate medical condition for cancer.  Everything else will go away. 
 
Chairman Weisz: Amended bill will be 1,5 and 6 and removing the overstrike Section 5 
line 25 and 26. 
 
Rep. Westlind: Section 5 line 22 and 23, 24, Line 18 states can use an enhanced 
amount.  Do we need section 6? 
 
Rep. Schneider: Per department, it’s on the card. This is why we need section 5 
 
Voice Vote: Adopt Amendment remove section 2,3,4,7 and 8. 
Motion to amend carries. 
 
Rep. M Ruby:  Did you not want to bring pediatric? 
 
Chairman Weisz: That is in 1519. Is that what we want to do? 
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Rep. Westlind: we spoke about this, and felt that because a minor can be 10-200lbs.  
They added 12% THC would benefit up to the provider. 
 
Rep. Dobervich: Would that be considered dosing? 
 
Rep. Porter: when down to the specifics of milligram it is dosing. 
 
Rep. Porter: Move to amend Section 5 line 25 and 26, remove overstrikes 
 
Rep. Rohr: Second 
 
Voice Vote: Motion Carries to further Amend 
 
Derrick Wilke, Chief Operating Officer Health Dept: Trying to provide information on that 
but not a stance.  
 
Chairman Weisz: What about dosing? 
 
Derrick Wilke : Not discussed 
 
Chairman Weisz: add 6-12%     
 
Rep. Skroch:    These extra provisions can be explained on the floor as to why.  To have 
the option for a child dying of a brain tumor or late stages of autism. I feel it’s important to 
include it. 
 
Rep. Porter:  Last session, pediatric component. All testifying experts defined the percent, 
going over that you are getting into a different part of the drug.  I’m not comfortable going to 
the doubling of the percentage at this point. 
 
Rep. Schneider:  Recalling testimony, the level was too low for the autistic boy.  Why go 
through the trouble if it’s not going to work  Can we find flexibility to allow for the law? 
 
Chairman Weisz: The language is trying to allow for the flexibility.  
 
Rep. Westlind: Should we drop it to 8% 
 
Rep. Porter: I was going back to what experts said last session. They stated 6% was a safe 
and effective dose.   
 
Rep. Skroch: If we do the enhanced dose, it’s still left in the hands of the physician. 
Aren’t they going to have the ability to discern? 
 
Rep. Westlind: It’s in the law right now, it would move it up. 
 
Rep. Skroch: It’s giving them an opportunity, if needed. 
 



House Human Services Committee  
HB 1417 
2/6/19 
Page 3  
   

Rep. Schneider:  Page 2 line 25 and 26; this allows the doctor discretion or expanded 
discretion? 
 
Chairman Weisz: We are really divided on this.  Either we want to make the allowance for 
enhanced. 
 
Rep. Tveit: Somewhere in all this we have to trust the physician to make these decisions. 
 
Rep. Dobervich: Do we have to put an amount in?  There’s no actual dosing guidelines 
 
Rep. Rohr: There’s no research. 
 
Rep. Dobervich: The individual is already in the hands of a provider.   Can we leave the 
parameters out to get around the dosing? 
 
Chairman Weisz: I think to get the support it’s best not to leave it blank. 
 
Rep. Rohr: I think in the terminally ill child, medical marijuana isn’t going to be the treatment 
being used. 
 
Tara Brandner, Office of the Attorney General:  Nothing in the written certification involves 
an amount. 
 
Chairman Weisz: If the provider would give us an amount would that be helpful?  
 
Tara Brandner:  Hard question to answer for a number of reasons. First, completely open 
there are no parameters.  Compromising 6%-12% may receive pushback due to doctor 
responsibility. 
 
Tara Brandner: I think once you say above a range or below one, you get into dosing. 
 
Rep. Schneider: Specificity came from where?  Why do we have these?  Who suggested 
we have them? 
 
Chairman Weisz: Currently it’s at 6%, which is safe to protect brain development. 
 
Rep. Schneider: There’s just so much specificity, and this is why were are stumbling. 
 
Rep. M Ruby In 1417, that is representative Vetter’s language and we were going to 
move to 1519, but that didn’t happen.   
 
Rep. Dobervich:  If we are going to have a specific amount, 12% or under, does this 
change it? 
 
Chairman Weisz: Let’s not discuss the enhanced amount.  Let’s determine if we should have 
an enhanced amount for pediatric? 
We aren’t making forward movement. 
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Rep. Westlind: I wonder if we put this in 1417, will the enhanced amount get the 66% 
we need.  Maybe just leave the enhanced amount for cancer patients. 
 
Rep. M. Ruby: I think we should leave 1417 as amended.  We are saying 6 is enough and 
we haven’t tried it yet. I move a Do pass as amended on HB 1417. 
 
Rep. Porter: Seconded. 
 
Roll Call Vote:     Yes: 11    No 2   Absent 1. 
 
Do Pass As Amended Carries. 
 
Rep. Westlind:  Carrier 
 
Chairman Weisz: Closes meeting. 
 



• 

19.0429.02003 
Title.03000 

Adopted by the H u man Services Com m ittee l 4-- l 
February 6, 2019 ·'1- / v / L 1 

PROPOSED AMENDMENTS TO HOUSE BILL NO. 1417 
Page 1, l i ne 1, rem ove "create and enact a new section to chapter 19-24. 1  of the North Dakota" 

Page 1, l ine  2, rem ove "Century Code,  relating to medical marijuana written certifications; and 
to" 

Page 1, l i ne 3, remove ",  3, 15, 38," 
Page 1, l i ne  3, after the fifth comma i nsert "and" 

Page 1, l i ne 3, remove the second ",  and" 

Page 1, l ine 4, rem ove "su bsection 3 of section 19-24. 1-11" 

Page 2, rem ove l ines 15 through 31 

Page 3, remove l ines 1 through 29 

Page 4, remove l ines 1 through 15 

Page 4, l i ne 25, remove the overstrike over "A written certification may not be" 
Page 4, remove the overstrike over l i ne 26 

Page 6, rem ove l ines 10 through 20 

Ren u m ber  accord ing ly  

Page N o. 1 19.0429.02003 
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BILL/RESOLUTION NO. __ __,I'--_ I 

D Subcommittee 

Amendment LC# or  Description: 

Recommendation: 'rii Adopt Amendment 

Date: 2 -1/ '/ °I 
Rol l  Cal l  Vote #: } 

Committee 

6 Do Pass D Do Not Pass 
D As Amended 

D Without Committee Recommendation 
D Rerefer to Appropriations 

Other Actions: 

D Place on Consent Calendar 
D Reconsider D 

Motion Madq�� · _.___Pcr(--'-.\-u--'--=---- seconded av Rep. \AJ.6 f L t'lvf 
Repr es entativ es Y es No Repr es entativ es Y es No 
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Kathy Skroch 

Total (Yes) No 

Absent 

Floor Assignment 

If the vote is on an amendment, briefly indicate intent: Mttll>YJ {o atv\Mtl p�s5es 
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Com Standing Committee Report 
February 7, 2019 9:29AM 

Module ID: h_stcomrep_24_015 
Carrier: Westlind 

Insert LC: 19.0429.02003 Title: 03000 

REPORT OF STANDING COMMITTEE 
HB 1417: Human Services Committee (Rep. Weisz, Chairman) recommends 

AMENDMENTS AS FOLLOWS and when so amended, recommends DO PASS 
(1 1  YEAS, 2 NAYS, 1 ABSENT AND NOT VOTING). H B  1 4 1 7  was placed on the 
Sixth order on the calendar. 

Page 1 ,  l i ne 1 ,  remove "create and enact a new section to chapter 1 9-24. 1 of the North 
Dakota" 

Page 1 ,  l i ne 2, remove "Century Code, re lating to med ical marijuana written certifications; 
and to" 

Page 1 ,  l i ne 3, remove ", 3, 1 5, 38," 

Page 1 ,  l ine 3, after the fifth comma insert "and" 

Page 1 ,  l i ne 3, remove the second ", and" 

Page 1 ,  l ine 4, remove "subsection 3 of section 1 9-24. 1 - 1 1 "  

Page 2, remove l i nes 1 5  th rough 3 1  

Page 3, remove l i nes 1 through 29 

Page 4, remove l i nes 1 th rough 1 5  

Page 4, l i ne 25, remove the overstrike over "A written certification may not be" 
Page 4, remove the overstrike over l ine 26 

Page 6, remove l i nes 1 0  th rough 20 

Renum ber accord ingly 

(1) DESK (3) COMMITTEE Page 1 h_stcomrep_24_015 
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Job # 33194 
 

☐ Subcommittee 

☐ Conference Committee 

 

      Committee Clerk: Justin Velez 

 

Explanation or reason for introduction of bill/resolution: 

 
 Relating to medical marijuana written certifications and relating to access to medical 
marijuana. 
 

Minutes:                                                 Attachment #1-6 

 
Madam Chair Lee opens the hearing on HB 1417.  
 
(00:20-09:25) Representative Steve Vetter, District 18. Introduces HB 1417 and 
provides testimony. Please see Attachment #1 for testimony. Representative also 
supplied written testimony from Aaron Basting Citizen of North Dakota included in 
Attachment #1  
 
Senator Hogan: Your condition was originally on HB 1519. Why would you like to add it to 
this bill versus that bill? 
 
Representative Vetter: The reason is, is because the minor changes that are in mind with 
this bill is increasing the amounts for adults with cancer. HB 1519 has become the bill where 
all it does is list conditions, I wanted to keep everything on topic.  
 
Senator Hogan: So this is the bill that includes enhanced amounts? 
 
Representative Vetter: Correct. 
 
Senator O. Larsen: You had listed the three trials that are taking place across the country, 
are they covered by insurance and how in depth are we into those trials? 
 
Representative Vetter: I don’t know if I have the best answer for you there is someone 
coming up after me that would be able to answer that question for you. A lot of these studies 
are about 2-3 years old because it hasn’t really been studied until after it was legalized in a 
couple of states. 
 
Senator Anderson: This study is based on growing these self-cultures in a petri dish and 
putting THC or CBD in with those self-cultures. It has nothing to do with taking oral THC and 
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pretending that they are going to cause cell death. I guess I’m a little confused about this bill 
here allowing you to eat cookies and this one which says we are going to put these cells in 
a petri dish and see what kills them. You just can’t make that connection across.  
 
Representative Vetter: I don’t have a good answer for you. When it comes to some of the 
medical stuff it is somewhat foreign to me, I apologize.  
 
Senator K. Roers: My background is oncology nursing; I keep seeing reference to an 
enhanced amount but I don’t see the definition of what that means. Also one of the challenges 
which was one of the favorite parts of the original bill was removing the provider from having 
to certify that the patient would benefit from this because as Senator Anderson is pointing 
out in that study, there is very little robust research because it is still a Schedule 1. How would 
a provider even know how much a patient needs for efficient dosing?  
 
Representative Vetter: I have heard from doctors at the University of Minnesota where they 
do a lot of these experiments that you were asking about. There is some research done but 
at the same time, I think the way to law currently is it just has the arbitrary number where you 
can only have 6% of THC and I don’t know where that came from, with that low bar of only 
having 6% THC a lot of these different treatments, especially the treatments that would be 
used for, with minors you are going to have your more severe cases like the one I kind of 
showed you so it doesn’t work the way it currently is because of the low bar. The doctors 
from the University of Minnesota claim that this arbitrary number doesn’t work because we 
think for certain treatments we should use more and less comparison.  
 
Senator K. Roers: I’m seeing that the current standard is 2.5 ounces purchased per month 
and a total of 3 ounces for the possession limit and then the enhanced amount increases 
that from 2.5oz. to 6oz. and from 3oz. to 7.5oz. Am I reading that correctly? 
 
Representative Vetter: I believe so. Basically, the bill before you it just deals with enhanced 
for adults with cancer.  
 
Senator K. Roers: The amendment doesn’t necessarily change the amount it just allows the 
pediatric patient to be a part of that enhanced group? 
 
Representative Vetter: What the amendment does is it allows the doctor, it doesn’t set a 
certain standard of you can have this much or that much, it lets the doctor determine whether 
or not they need an enhanced amount.  
 
Senator K. Roers: I think that is a noble goal but I think that you are going to find that, that 
will be a trip up point in the fact that we are struggling to get providers to even certify that 
people can have a card. I think execution may be more difficult than that.  
 
Senator Anderson: I think here we are trying to bridge between a clinical trial where a 
physician is deciding how much the patient should have and really over the counter marijuana 
stuff that you can go in the store and buy. There is a big gap between the clinical trial being 
reproducible and a doctor saying that we should use this in a clinical trial when we can’t even 
get a physician to say this might help you. That is why they don’t want to say go get a card 
because the physician without the clinical trial and the proven track record is not willing to 
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say that this is going to work for this patient because he doesn’t have the research to back it 
up. Increasing the amount in the cookies, the physician is still not going to prescribe the 
cookies for this person because it’s not a part of a clinical trial. There are clinical trials but 
like Senator K. Roers says we are getting way ahead of ourselves when we are trying to go 
home and treat ourselves because some clinical trial is working on this project someplace 
else.  
 
Representative Vetter: I see your point there. On one sides of things we don’t want you to 
name the condition then here comes Representative Vetter with an amendment saying that 
well maybe for these minor we should raise the amount, if we could set an amount I would 
be ok with that it’s just that nobody really knows that max amount should be. I know that most 
doctors aren’t going to want to even make that recommendation but there are a few that will 
from I have researched. The doctors that I talked about earlier from the University of 
Minnesota they say that they want that ability to do that and I guess they have that ability in 
Minnesota, that is why I’m trying to add this amendment that is the purpose of it.  
 
Senator Clemens: This is very close to what the previous two committee people have asked 
you about. The medical marijuana program has just been introduced within the last month 
and it is just getting started. What is really the reasoning behind a program that has just 
started and going to enhanced doses? 
 
Representative Vetter: I would see your concern. The purpose of some of those things is that 
they were finding that a lot of the doctors didn’t want to give the recommendations, so that 
was the purpose of the discussion of the access. I know that certain hospitals have said that 
they weren’t going to allow the people and some of them said yes they will be getting that 
access was one of the driving forces. 
 
Madam Chair Lee: That is separate from what we are talking about.  
 
Representative Vetter: From what I have read with cancer patients, the amount that they use 
is considerably more than some of these other diseases and mainly because the biggest 
treatment for cancer is with chemo-therapy. I have personally seen it with people that have 
went through chemo-therapy and telling me personally that it is night and day from being sick 
to having the drive to eat, more energy, and not nauseous. That was one of the real driving 
forces behind cancer and if you notice that is why it is just cancer, we aren’t increasing the 
amounts for everybody, we just want to make sure that the cancer patients have enough.  
 
Madam Chair Lee: There are also legal drugs that would deal with the side effects of chemo-
therapy. Two things I wanted to mention. FDA trials of drugs those that we can’t count on to 
be pure because there have trials by the FDA start out with experimental processes in the 
lab then will use the drugs on healthy volunteers then use it on individuals for the certain 
diseases and we don’t have any of that here. The Right to Try federal legislation that passed 
enables somebody at the end of life to have the option to negotiate with the manufacturer of 
that drug that has not yet reached the third step to be able to try it because if they are going 
to die anyways why wouldn’t they try something that would have this potential. There were 
also articles written when the federal law was passed about the fact that there were children 
who were given some of these drugs under right to try and the terrible side effects that they 
had from them was an unfortunate problem that no one had anticipated. I don’t know that we 
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can recognize any drug as not having some kind of side effects to it whether it is for children 
or adults. We have a particular responsibility to kids to make sure that they are not going to 
be harmed in all of this. I understand the system and the disease, if we open it up to cancer 
then somebody else with a debilitating disease is going to come and say why not me.  
 
Representative Vetter: I would say to that yes, maybe all the Right to Try trials and FDA 
stuff hasn’t been done but I look at it as when you have two sides of the equation where you 
have all these people who want these medical drugs and then I think what are the 
medications they are currently taking, they are getting opioids and other drugs that can 
essentially harm and kill them so what choice do we have? 
 
Madam Chair Lee: There are meds that aren’t opioids that will interfere, reduce, and 
eliminate the risk of nausea after chemo-therapy and some of those other conditions, there 
are medications out there that can currently be used to deal with those issues. The idea that 
medical marijuana is going to be all end all but it is just one more option and that is what your 
bringing to us and that is what we are going to be discussing.   
 
Representative Vetter: On the medical marijuana side versus some of these other drugs 
you don’t have the people dying from it and you don’t have the addiction problems from it.  
 
(28:53-29:55) Steven James Peterson lobbyist for The Committee for Compassionate 
Care of North Dakota. Testifying in support of HB 1417. Please see Attachment #2 for 
testimony.  
 
Senator Anderson: You are exactly making our point, that the patients who want this should 
enroll in a clinical trial and in this country the FDA does accept work done in Australia for 
drug approvals so you are making our point that we should stick with our clinical trials until 
we get resolution of it and then the practitioner can prescribe these things for the patient.  
 
(31:18-37:00) Chris Noblen, Bismarck Cititzen. Testifying in support of HB 1417. 
Testimony is as follows: I do stand for the ability for cancer patients to have an enhanced 
amount. I don’t have that exact number for you but in the amount of reading research I think 
that there is research across the world maybe not as much as we would like to see but, at 
this point these programs have been legal since 1996 in America. I do have some serious 
concerns about how this bill is written, I know what the intention is but I don’t know if I see 
that in the writing. I know that the intention of the bill is to basically leave the rest of it alone 
and then give an enhanced amount to cancer patients. I am kind of concerned because right 
now how it sits, when a person applies for their card a doctor has to check a box and that 
box then allows the patient to have access to the natural flower form and if you look in the 
bill you can see where there are a couple of place where that seems to get crossed out. A 
person could construe this a couple of ways. How it is written now every adult patient would 
now have access to 2.5oz. of flower then you go down further and it says a health care 
provider may authorize, it crosses out “the use” so now we are crossing that out and replacing 
it with just an “enhanced amount of leaves” so what happened to the whole using flower part 
is that getting clarified anywhere in here that all adult patients qualify for the 2.5oz.? 
Personally, in all of the discussions that I have had, I have been trying to clarify that the whole 
way along. I personally believe that all adult medical program patients should have access 
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to the natural flower. I don’t think that is a check mark that the doctor wants to deal with 
checking.  
 
Senator K. Roers: As I read it I think in the process in trying to add this cancer part, you 
have actually made it so that the only way you can use the dried leave and flowers is for 
cancer.   
Chris Noblen: There is that wording and Senator K. Roers I thank you for clarifying exactly 
what I am trying to say. I would also like to quick answer what I know about the pediatric 
amendment. I can tell you right now, that 6% number is not a mystery number. There is a 
study to show that for children of a certain height and weight that 6% is probably the max you 
want to go without possibly causing mental damage. There needs to be a determination 
between pediatric and adult because someone who is less than 19 years old isn’t necessarily 
a pediatric patient. There are patients that are going to need this that may be 15,16, or 17 
years old and they are like full grown adults. My son he is 220lbs and 3-4 inches taller me so 
if he were to need access to any of this medicine for any of the reasons on the list, chances 
are pediatric medicine wouldn’t work so good for him. I don’t want to give a 10lb baby 100% 
pure cannabis medicine, I think that is foolish. I do not want this pass if this is going to affect 
adversely adult patients access to the most natural form of the medicine which is the flower.   
 
(43:05-48:26) Alexa Johnson, West Fargo Citizen. Testifying in support of HB 1417. 
Testimony is a follows: Two of my boys have autism and my nine year olds behavior are 
getting quite sever with violence. The second portion of HB 1519 which is now this 
amendment which is what I want to directly address with my idea. Our concern for the 
possibility of autistic children not being able to access all of the THC that they might need. I 
just want to clarify that this amendment addresses minors and not just cancer patients. 
Throughout my research to obtain better research for my children, I came across an 
international organization called Whole Plant Access for Autism. I became associated with 
two women Jenni Mai (Attachment #3 for testimony) and her son is Nate, he has very severe 
autism and in the state of Missouri they were at the point where they could do nothing but 
institutionalize him, he was at the point that he was biting through his own lip. When the 
family moved to California and got access to medical cannabis within a span of 7 months 
Nate went from having to take 18 pills a day to zero. I want you to understand that this 
enhanced amount, I do have some specific numbers for you. My concern for autistic children 
is in milligrams for example, Nate started using cannabis at 18 which would be considered a 
minor in the state of North Dakota, sometimes on bad days he need up to 500 milligrams of 
THC a day and a lot of that was due to the fact that his mother was weening him off of very 
strong pharmaceuticals so that high THC amount not only helped him get off the 
pharmaceuticals it also helped him treat the withdrawal symptoms. 
 
(46:26) Madam Chair Lee: Was she weening him off pharmaceuticals with the collaboration 
of a physician or was she just doing on her own.  
 
Alexa Johnson: Yes. All parents that are using medical cannabis are very cautious about 
how hard it could be on our kid’s systems. 
 
(46:54) Alexa Johnson continues her testimony: If Nate Mai was 18 years old in the state 
of North Dakota he would have blown through his allowed amount of THC within two weeks. 
Another woman from California Sandy Christianson, (Attachment #4 for testimony) who has 
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a young son. He uses THC for effective seizure control and also has autism, he absolutely 
needs to have 250 milligrams a day of THC to control his seizure so it is a very black and 
white figure, I want you to be aware of that too. His mother told me that we may have even 
given up on cannabis altogether and would have locked my son up in an institution or even 
be dead because of the amount of seizures he was having, that would have been if they did 
not have adequate access to enough THC. The reality of it is that they need the cannabis 
the most and I really feel like we need to be open minded about that and recognize that you 
have two checkpoints here before these kids get a card. The physician is going to have to 
feel good enough about checking that box saying that they can have more THC and the 
Division of Medical Marijuana has the final say over that card. (Please see Attachment #5 
for additional provided testimony from Tanya Stueve, Williston Citizen) 
 
Senator O. Larsen: The individual seeking treatment in California with the increased amount 
of THC, what is the yearly costs of that therapy? 
 
Alexa Johnson: It would range from child to child, I don’t have numbers for you regarding 
that.  
 
Madam Chair Lee: From your standpoint, the amendments provided by Representative 
Vetter expands that beyond cancer to conditions like autism and you support that? 
 
Alexa Johnson: Absolutely.  
 
(49:46-55:31) Jason Wahl, Director of the Division of Medical Marijuana for the 
Department of Health. Testifying in support of HB 1417. Please see Attachment #6 for 
testimony.  
 
(52:51) Madam Chair Lee: I visited with the folks at the Attorney General’s office and they 
have some things that they are looking at as well so if you would in the end funnel that all 
through Jenifer Clark (Legislative Council) that would be great.  
 
Jason Wahl: We can absolutely do that.  
 
(53:10) Jason Wahl continues his testimony.  
 
Senator K. Roers: If all of these bills passed and we got rid of the requirement for the 
provider to say that they would benefit from this would the dried leaves and flowers now 
become the enhanced amount? 
 
Jason Wahl: That is the most simplistic way I would envision that.  
 
Senator K. Roers: Would you have two different cards? 
 
Jason Wahl: Right now the registry identification card has on there if they are authorized for 
dries leaves and flowers. One of the amendments that you will see is we need to change the 
section of the law about what is on a registry identification card because it says right now it 
needs the state whether to authorize for dried leaves and flowers, we would need to get 
language in there in regards to whether or not they are authorized for the enhanced amount 
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of dried leave and flowers. What that would look like we are going to have to work on but the 
card would be the identifier but the dispensary is required to validate the card every time that 
they come through the door.  
 
Senator K. Roers: Do they have an online resource that they match? 
 
Jason Wahl: They take the number that is on the card and enter it in the system.  
Senator K. Roers: I just want to make sure I heard correctly so what you are saying is, based 
on other parts of code by changing that one section to add of cancer, you don’t believe that 
negates others from being allowed because of other changes? 
 
Jason Wahl: That enhanced amount for cancer patients would be specifically for cancer 
patients, all adult qualifying patients would now have access to dried leaves and flowers 
without any additional authorization.  
 
Senator Clemens: Why weren’t the amounts that we are talking about here not included in 
the original medical marijuana bill two years ago? 
 
Jason Wahl: I wasn’t associated with the program at that time but every time a new program 
is introduced to the state the Department of Health attempts to identify information from other 
states, have discussions in other states and attempt to setup amounts as best they can give 
the information at that time. Obviously the knowledge base about medical marijuana 
programs with the Department of Health given the short time period of when the initiated 
measure passed in November and coming to session in January, it was a limited time. We 
now have had two years to sit down and go through a lot more information, now that we are 
dispensing, seeing the product types, having manufacturers, and lean on the industry side 
more in relation to getting more information and ourselves becoming better educated about 
these programs. I think we are bringing forward certain things to legislator’s attention that 
what we know now, we believe this is better information then what we had at the time. I think 
the state could in relation to the number of changes that were needed to that Compassionate 
Care Act in a very short period of time to get that done. If you recall, the senate did vote on 
for example, the maximum number of plants a manufacturing facility could have and changed 
that to be able to meet patient demand. We supported that change and it is a good change, 
back then 1,000 plants I think was maybe a reasonable number, knowing what we know now 
it’s not the best number for the program. There will probably be in 2021 you will be hearing 
me answer something again in relation to how come we are changing this now and why are 
we looking at those things, just because things evolve and become more knowledgeable and 
we see the program being implemented we identify where changes are needed.  
 
Senator K. Roers: Have you seen an increase in demand since the dispensary opened? 
 
Jason Wahl: We certainly have seen an increase in demand on us returning phone calls 
and talking to qualifying patients. We receive several calls daily in regards to the program 
with the dispensary opening these past few days it has been a little more difficult to get back, 
we always attempt to get back to individuals the day that they call, that has been nearly 
impossible for us given our staffing level and the number of calls received. We have seen 
that since the dispensary opened Friday, we have not seen a big spike in applications at this 
point yet.  
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Madam Chair Lee closes the hearing on HB 1417 
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PROPOSED AMENDMENTS TO ENGROSSED HOUSE BILL NO. 1417 

Page 1, line 1, after "2" insert ", 38," 

Page 1, line 1, remove the third "and" 

Page 1, line 2, after "19-24.1-03" insert ", subdivision a of subsection 5 of section 19-24.1-05, 
· 

subsection 7 of section 19-24.1-10, section 19-24.1-11, subsection 4 of section 
19-24.1-21, and subsection 10 of section 19-24.1-32" 

Page 1, line 3, after "marijuana" insert "; and to declare an emergency" 

Page 2, line 12, overstrike "two" and insert immediately thereafter "four'' 

Page 2, after line 12, insert: 

"SECTION 2. AM E N DM ENT. Subsection 38 of section 19-24.1-01 of the North 
Dakota Century Code is amended and reenacted as follows: 

38. "Usable marijuana" means a medical marijuana product or the dried leaves 
or flowers of the plant of the genus cannabis in a combustible delivery 
form. However, the term does not include the dried leaves or flowers 
unless authorized through a written certification and does not include a 
cannabinoid edible product. In the case of a registered qualifying patient 
who is a minor, "usable marijuana" is limited to pediatric medical 
marijuana." 

Page 4, after line 4, insert: 

"SECTIO N  5. AM E N DM ENT. Subdivision a of subsection 5 of section 
19-24.1-05 of the North Dakota Century Code is amended and reenacted as follows: 

a. The department receives documentation the minor's health care 
provider has explained to the parent or legal guardian with 
responsibility for health care decisions for the minor the potential risks 
and benefits of the use of pediatric medical marijuana to treat or 
alleviate the debilitating medical condition; and 

SECTI ON 6. AM E N D M E NT. Subsection 7 of section 19-24.1-10 of the North 
Dakota Century Code is amended and reenacted as follows: 

7 .  A registered qualifying patient's certifying health care provider sha»may 
notify the department in writing if the health care provider's registered 
qualifying patient no longer has a debilitating medical condition or if the� 
The health care provider no longer believes the patient will receive 
therapeutic or palliative benefit from the medical use of marijuanamay 
notify the department if a bona fide provider-patient relationship ceases to 
exist. The qualifying patient's registry identification card becomes void 
immediately upon the health care provider's notification of the department 
and the registered qualifying patient shall dispose of any usable marijuana 
in the cardholder's possession within fifteen calendar days, in accordance 
with rules adopted under this chapter. 
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S ECTION 7. AM EN DM EN T. Section 19-24. 1-11 of the North Dakota Century 
Code is amended and reenacted as follows: 

1 9-24.1 -1 1 .  Registry id entification cards . 

1. The contents of a registry identification card must include: 

a. The name of the cardholder; 

b. A designation as to whether the cardholder is a qualifying patient, 
designated caregiver, or compassion center agent; 

c. A designation as to whether a qualifying patient is a minor; 

d. A designation as to whether a qualifying patient or a designated 
caregiver's qualifying patient is authorized to use ti=lean enhanced 
amount of dried leaves or flowers of the plant of the genus cannabis to 
treat or alleviate the patient's debilitating medical condition of cancer; 

e. The date of issuance and expiration date; 

f. A random ten-digit alphanumeric identification number containing at 
least four numbers and at least four letters which is unique to the 
card holder; 

g. If the cardholder is a designated caregiver, the random identification 
number of the qualifying patient the designated caregiver is authorized 
to assist; 

h. A photograph of the cardholder; and 

i. The phone number or website address at which the card can be 
verified. 

2. Except as otherwise provided in this section or rule adopted under this 
chapter, a registry identification card expiration date must be one year after 
the date of issuance. 

3. If a health care provider states in the writtenlimits certification that the 
qualifying patient would benefit from the medical use of marijuana until a 
specified date, less than one year, the registry identification card expires 
on that date. 

S E CT IO N  8. AM E N D M E NT. Subsection 4 of section 19-24. 1-21 of the North 
Dakota Century Code is amended and reenacted as follows: 

4. A dispensary or agent of the dispensary may not dispense usable 
marijuana unless the dispensary first uses the verification system to 
confirm the registered qualifying patient or registered designated caregiver 
identification card is valid. A dispensary or agent of the dispensary: 

a. May not dispense usable marijuana to a person other than a 
registered qualifying patient or a registered qualifying patient's 
registered designated caregiver. If a registered qualifying patient is a 
minor: 
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(1) The dispensary or agent of the dispensary may not dispense 
usable marijuana to a minor; and 

(2) The usable marijuana dispensed to the minor's designated 
caregiver must be in the form of pediatric medical marijuana. 

b. May not dispense to a registered qualifying patient or registered 
designated caregiver more than the allowable amount of usable 
marijuana and may not dispense an amount if it is known that amount 
would cause the recipient to purchase or possess more usable 
marijuana than is permitted under this chapter. 

e-: May not dispense to a registered qualifying patient or registered 
designated earegiver the dried leaves or flowers of the plant of the 
genus eannabis in a eombustible delivery form unless the registry 
identifieation eard and verifieation system authorize this form of usable 
marijuana. 

S ECTION 9. AM EN DM EN T. Subsection 10 of section 19-24.1-32 of the North 
Dakota Century Code is amended and reenacted as follows: 

10. A health care provider is not subject to arrest or prosecution or the denial 
of any right or privilege, including a civil penalty or disciplinary action by a 
court or occupational or professional regulating entity, solely for providing a 
written certification or for otherwise stating in the health care provider's 
professional opinion a patient is likely to receive therapeutic or palliative 
benefit from the medical use of usable marijuana to treat or alleviate the 
patient's debilitating medical condition or for refusing to provide written 
certification or a statement. This chapter does not release a health care 
provider from the duty to exercise a professional standard of care for 
evaluating or treating a patient's medical condition. 

S ECTION 1 0. E M E RG EN CY. This Act is declared to be an emergency 
measure." 

Renumber accordingly 
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REPORT OF STANDING COMMITTEE 
HB 1417, as engrossed: Human Services Committee (Sen. J. Lee, Chairman) 

recommends AMENDMENTS AS FOLLOWS and when so amended ,  recommends 
DO PASS and BE REREFERRED to the Appropriations Committee (4 YEAS, 
2 NAYS, 0 ABSENT AN D NOT VOTING). Engrossed HB 1 41 7  was placed on the 
Sixth order on the calendar. 

Page 1 ,  l i ne  1 ,  after "2" i nsert ", 38," 

Page 1 ,  l ine 1 ,  remove the th i rd "and" 

Page 1 ,  line 2, after "1 9-24. 1 -03" insert ", subdivision a of subsection 5 of sect ion 
1 9-24. 1 -05, subsect ion 7 of section 1 9-24. 1 - 1 0, section 1 9-24. 1 - 1 1 ,  subsection 4 of 
section 1 9-24. 1 -2 1 ,  and subsection 1 0  of section 1 9-24. 1 -32" 

Page 1 ,  l i ne  3, after "marijuana" i nsert "; and to declare an emergency" 

Page 2, l ine 1 2, overstrike "two" and insert immed iately thereafter "four" 

Page 2, after l i ne  1 2, i nsert: 

"SECTION 2. AMENDMENT. Subsection 38 of section 1 9-24. 1 -0 1  of the 
North Dakota Century Code is amended and reenacted as fo l lows: 

38 .  "Usable marijuana" means a med ical marijuana product or the d ried 
leaves or f lowers of the plant of the genus can nabis in a combustib le 
de l ivery form . However, the term does not include the dried lea'o<es or 
flowers unless authorized through a written certification and does not 
include a can nabino id ed ib le product. In the case of a registered 
qua l ify i ng pat ient who is a minor, "usable marijuana" is lim ited to ped iatric 
med ical marijuana." 

Page 4,  after l ine 4,  i nsert: 

"SECTION 5. AMENDMENT. Subd iv is ion a of subsection 5 of section 
1 9-24. 1 -05 of the North Dakota Century Code is  amended and reenacted as fo l lows: 

a .  The department receives documentation the m inor's health care 
provider has expla ined to the parent or legal guard ian with 
respons ib i l i ty for health care decis ions for the m i nor the potent ia l  
r isks and benefits of the use of pediatric medica l marijuana to treat 
or alleviate the debilitating medical condition; and 

SECTION 6.  AMENDMENT. Subsection 7 of  section 1 9-24. 1 - 1 0  of  the North 
Dakota Century Code is amended and reenacted as fol lows: 

7 .  A registered qualify ing patient's certify ing health care provider sAa#may 
notify the department in writ ing if the health care provider's registe red 
qua l ifyi ng pat ient no longer has a deb i l i tat ing medical cond it ion or if the� 
The hea lth care provider no longer believes the patient will receive 
therapeutic or palliative benefit from the medical use of marijuanamay 
notify the department if a bona f ide provider-patient re lationsh ip ceases 
to exist. The qual ify i ng patient's registry identif icat ion card becomes void 
immed iately upon the health care provider's notif ication of  the 
department and the registered qua l ifying pat ient shall d ispose of  any 
usable marijuana i n  the cardholder's possession with i n  fifteen ca lendar 
days, in accordance with rules adopted under th is chapter. 

SECTION 7. AMENDMENT. Section 1 9-24. 1 - 1 1  of the North Dakota Century 
Code is amended and reenacted as fo l lows: 

(1) DESK (3) COMMITTEE Page 1 s_stcomrep_ 48_025 
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19-24.1-11. Registry identification cards. 

1 .  The contents of a registry ident ificat ion card must i nclude: 

a. The name of the cardholder; 

b .  A des ignation as to whether the card ho lder is a qua l ify ing patient, 
des ignated caregiver, or compassion center agent; 

c. A des ignation as to whether a qual ifying pat ient is a m i nor; 

d. A designation as to whether a qualify i ng patient or  a des ignated 
caregiver's qualifying patient is authorized to use tAean enhanced 
amount of d ried leaves or flowers of the plant of the genus cannabis 
to treat or alleviate the patient's deb i l itat ing med ical cond it ion of 
cancer; 

e .  The date of  issuance and expiration date; 

f. A random ten-d igit a lphanumeric identificat ion num ber conta i n i ng at 
least four numbers and at least four letters which is un ique to the 
card ho lder; 

g. If the card holder is a des ignated caregiver, the random identif icat ion 
number of the qual ify ing patient the designated caregiver is 
authorized to assist; 

h .  A photograph of t h e  card holder; and 

i .  The phone num ber or website add ress at  which the card can be 
verif ied. 

2 .  Except a s  otherwise provided i n  th is sect ion or  rule adopted under th is 
chapter, a registry identif ication card expirat ion date must be one year 
after the date of issuance. 

3. If a health care provider states in the writtenlim its certificat ion that the 
qualifying patient would benefit from the medical use of marijuana until a 
specified date, less than one year, the registry ident if icat ion card exp i res 
on that date. 

SECTION 8. AMENDMENT. Subsection 4 of sect ion 1 9-24.1 -2 1  of the North 
Dakota Century Code is amended and reenacted as fo l lows: 

4. A d ispensary or agent of the d ispensary may not d ispense usable 
marijuana unless the d ispensary fi rst uses the verif icat ion system to 
conf irm the registered qual ify ing pat ient or registered designated 
caregiver  identificat ion card is va l id. A dispensary or agent of the 
d ispensary: 

a. May not d ispense usable marijuana to a person other  than a 
registered qua lify i ng patient or a registered qual ify ing patient's 
registered designated caregiver. If a registered qual ify ing patient is a 
m inor: 

(1) DESK (3) COMMITTEE 

(1 ) The d ispensary or agent of the dispensary may not d ispense 
usable marijuana to a m inor; and 

(2) The usable marijuana d ispensed to the m inor's des ignated 
caregiver must be in the form of ped iatric medical marijuana. 
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b .  May not  d ispense to  a registered qualify i ng patient  or registered 
des ignated caregiver more than the a l lowable amount of usable 
marijuana and may not d ispense an amount if it is  known that 
amount would cause the recip ient to purchase or possess more 
usable marijuana than is perm itted under th is chapter. 

s-: May not dispense to a registered qualifying patient or registered 
designated caregiver the dried leaves or flowers of the plant of the 
genus cannabis in a combustible delivery form unless the registry 
identification card and verification system authorize this form of 
usable marijuana. 

SECTION 9. AMENDMENT. Subsection 10 of section 19-24.1-32 of the 
North Dakota Century Code is amended and reenacted as fo llows: 

1 0 . A hea lth care provider is not subject to arrest or prosecution or  the den ia l  
of  any right or  privi lege, includ i ng a civi l pena lty or  d iscip l i nary action by a 
court or occupationa l  or professional regulati ng entity, sole ly for provid i ng 
a written certif ication or for otherwise stat ing i n  the health care provider's 
professional  op in ion a patient is l i ke ly to receive therapeutic or pa l l iative 
benefit from the med ical  use of usable marijuana to treat or  a l leviate the 
patient's deb i l itat ing med ica l  cond it ion or for refus ing to provide written 
certif ication or  a statement. This chapter does not release a health care 
provider from the duty to exercise a profess ional standard of care for 
evaluating or treat ing a patient's med ical condit ion. 

SECTION 10. EMERGENCY. This Act is declared to be an emergency 
measure ." 

Renumber accord i ngly 
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☐ Subcommittee 

☒ Conference Committee 

 

      Committee Clerk Signature Nicole Klaman 

 

Explanation or reason for introduction of bill/resolution: 
 
Relating to medical marijuana written certifications; and to amend and reenact subsections 
relating to access to medical marijuana. 
 

Minutes:                                                  

 
Chairman Greg Westlind: Opened meeting  
 
Chairman Westlind:  Senators, please present explanation of your amendments. 
 
Senator Judy Lee:  I will start, but ask my colleagues to chime in on anything that I miss.   
 
On page 2 we changed the cumulative total of both to 4000 mg, as we had been advised this 
was appropriate.   
 
We eliminated the provider having to notified the cessation of a bona fide provider patient 
relationship and said “may inform”. The reason for this was because there maybe situations 
when the patient moves out of state without the provider’s knowledge.  Other kinds of reasons 
for that, but at the time of the card renewal there would have to be continuation of care 
whether with the establishing provider or through a new provider. 
 
Section 7 a designation on “D” that “the patient may use an enhanced amount of dry leaves 
or flower to treat or alleviate the patients debilitating medical condition of cancer”, so that was 
added in.  
 
Section 7 sub 3, if the healthcare provider limits the certification until a specific date less than 
1 year, then the card expires on that date.  This is a little different because the providers no 
longer have to say that there is a benefit recognized.  
We added the emergency measure, to take effect as soon as possible. 
 
Chairman Westlind:  Page 6, subsection C;  struck out “May not dispense dry leaves or 
flowers unless the registry has authorized.  In other words, everyone who has a medical 
marijuana card has the option of smoking it or not smoking it they have the option of 
smoking it or not smoking it. 
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Senator Roers:  Correct, that was a change that makes dry leaves and flowers available to 
all who are registered.  The enhanced amount would replace the check box that is currently 
for dry leaves and flowers would be changed too. 
 
Rep. Westlind:  What was the reason for removing that? 
 
Senator Roers:  I believe it came from Rep. Vetter.  He had brought us a large amount of 
amendments and that was the one we opted for, I think. 
 
Senator Anderson:  I think this kind of goes along with taking the doctor out and saying he 
doesn’t have to tell you that this might help you.  All the providers want to say is that you 
have a qualifying condition. 
 
Rep. Westlind:  My concern is whether this is going to bring it closer to recreational 
marijuana or is it a form of enhancement?   
 
Senator Anderson:  The intention of the committee was that it was an expansion of the 
medical marijuana.  They still have to have the medical marijuana card if they are smoking 
it.  Most of the people who initiated the measure were thinking about smoking it.  It does bring 
it closer to recreational, but remember the medical marijuana card is still required. 
 
Rep. Westlind:  The Medical Marijuana Division is for this change.  They said 75% of the 
people with cards have the distinction of being able to smoke it.  
 
(0:07:07) 
Senator Roers:  I did write a note to myself stating that Jason Wall was in favor of eliminating 
that box to certify the leaves and flowers.  I think it was a combination of everyone is getting 
it checked anyway and removing the physician to decide what format when they don’t know 
the differences between each. 
 
Rep. Fegley:  Section 6, line 7; The health care provider “may” notify the department in 
writing if it’s no longer needed.  If it’s may how does the department disqualify the card if they 
don’t know that happened? 
 
Senator Lee:  I briefly mentioned that when we first went through it.  It’s not always possible 
to do that. My example of a patient moving out of state without the providers knowledge.  
Replacing “shall” with “may” leaves it optional and not required. 
 
Senator Roers:  Each card has a 1 year expiration, it’s not an open ended date.  We also 
looked at what is the penalty if you don’t do it on a “shall” vs a “may”, on the provider if they 
didn’t know the patient moved out of state.  How do you enforce that? 
 
Rep. Fegley:  The health care provider has to come up with an idea that the person no longer 
qualifies, so they must have seen that patient to make that determination, which would allow 
for him to notify the department. 
 
Senator Roers:  I do not disagree, I’m stuck on what the enforcement is.  What’s the teeth if 
they don’t do it? 
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Senator Lee:  I separated it a bit.  First Section in 6 and second section in 6.  I agree, it’s 
one thing to say they no longer have the debilitating condition and I don’t think any of us 
would disagree that we would like to see it severed at that point.   
The second sentence, “they may notify the department if the relationship ceases to exist”.  
This is the part we saw really challenging.  The patient could have moved to a different 
provider or maybe from Fargo to Washburn. It just seemed as something that was going to 
be tough to follow up on and since part of the challenge has been the reluctance of providers 
due to us putting a lot of responsibility on them by to say “this will benefit” and we are trying 
to make them think about whether or not there is some potential use a patient will have for 
the medical marijuana and get providers, in appropriate circumstances, to write that 
recommendation in order for the individual to get the card.  Some of these things get a little 
tougher but it can’t cause any of us to lose a lot of sleep at night. We will find something that 
works for all of us. 
 
Senator Anderson:  Full disclosure here, I’m here because I voted against this. I wasn’t 
particularly in favor of letting the providers off the hook.  My contention is that the measure 
would not have passed if they wouldn’t have the doctors giving people advice about it.  Now 
there are others that would disagree.   
 
Chairman Westlind:  Rep. Schneider, would you like to add anything?  
 
Rep. Schneider: Those were good explanations. 
 
Rep. Westlind: Any further comments?  Seeing none, we will discuss this information 
and meet again. 
 
Closes the meeting. 
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Explanation or reason for introduction of bill/resolution: 

 
Relating to medical marijuana written certifications; and to amend and reenact subsections 
relating to access to medical marijuana. 
 
 

Minutes:                                                  

 
Chairman Westlind:  Opened the conference committee on HB 1417. 
 
Senator Lee:  It would be good to know what the House’s concerns were again. 
 
Chairman Westlind:  One concern was changing the word “Shall” to “May”.  We had lengthy 
discussions with Jason Wahl on that.  Most of our committee does agree that the language 
is fine.  There were concerns about practitioners making a business out of issuing medical 
marijuana cards.  We are fine with the division of marijuana that they are very much aware 
of that.  If they see a provider that comes up with six different recommendations for people 
to get a card in a week, it will be investigated to make sure it is legitimate.   
 
Senator Lee:  Are there any other changes that your members think are important? 
 
Representative Westlind:  That was most of our discussion.  It was mentioned in committee 
that you were recommended raise the amount from 2000 mg to 4000 mg.  What was the 
reasoning behind that?  
 
Senator Roers:  It had to do with the packaging that the manufacturer made.  It made it 
easier for them be able to sell the product being manufactured.  It wasn’t that we wanted 
everyone to have larger amounts.  
 
Senator Anderson:  We also heard from practitioners, and they advised higher amounts to 
treat some chronic diseases to keep people from having to go back so often to get 
prescriptions.  
 
Representative Westlind:  I know from researching this that in certain varieties the THC can 
vary considerably.  One cultivar can have way more than other.   
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Rep. Schneider:  I think those were the concerns that were raised and addressed.  I’m good 
with the changes that the Senate made. 
 
Rep. Fegley:  I concur with that.  
 
Representative Westlind moved an amendment that the House accede to the Senate 
Amendments on HB 1417. 
Representative Fegley seconded the motion.  
 
A roll call vote was taken:  Yes  6  No  0  Absent  0 
The motion carried. 
 
The committee was adjourned. 
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Action Taken IZI HOUSE accede to Senate Amendments 
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Roll Call Vote #: 1 

D HOUSE accede to Senate Amendments and further amend 

D SENATE recede from Senate amendments 

D SENATE recede from Senate amendments and amend as follows 

D Unable to agree, recommends that the committee be discharged and a new 

committee be appointed 

Motion Made by: _R_e�P�·_W_e_st_li_nd ______ Seconded by: _R_e�p_._F_e_g_le�y _______ _ 

Representatives 4/8 4/10 Yes No Senators 4/8 4/10 Yes 

Rep. Westl ind, Cha i rman x x x Senator Judy Lee, Cha i rman . x x x 
Rep. Fegley x x x Senator Anderson x x x 
Rep. Schneider x x x Senator Roers x x x 

Tota l Rep. Vote Total Senate Vote 

Vote Count Yes: 6 No: 0 Absent: 0 
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LC Number of amendment 

No 
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REPORT OF CONFERENCE COMMITTEE 
HB 1417, as engrossed: Your conference committee (Sens.  J. Lee, Anderson, K. Roers and 

Reps .  Westl i nd ,  Fegley, Schneider) recommends that the HOUSE ACCEDE to  the 
Senate amend ments as pri nted on HJ pages 1 309-1 3 1 2  and place HB 1 4 1 7  on the 
Seventh o rder. 

Engrossed H B 1 4 1 7 was placed on the Seventh order  of bus iness on the calendar. 
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Fwd: Medical Marijuana Question from Pediatric Oncology 
Patient 

Vetter, Steve M. 

Fri 1/18/2019 10:27 PM 

To:Steve Vetter <steve@eappraisaloffice.com>; 

Sent from my iPhone 

Begin forwarded message: 

From: Aaron Basting <aaron.basting@gmail.com> 

Date: January 18, 2019 at 11:49:30 AM CST 

To: smvetter@nd .gov 
Subject: Medical Marijuana Question from Pediatric Oncology Patient 

CAUTION: This email originated from an outside source. Do not click links or open attachments 
unless you know they are safe. 

Steve, 

My name is Aaron Basting and me and my family are residents of rural Thompson, ND. I know I'm not in your 

district but have seen that you have proposed a change in the medical marijuana law and feel that you may have a 

good understanding of some of the changes needed. 

In December of 2017 my two year old daughter Emma was diagnosed with high risk Neuroblastoma, a rare form 

of a solid tumor pediatric cancer. Emma's tumor wrapped her spine and within two weeks of diagnosis it 

compressed her spine paralyzing her from the chest down. 

Since then Emma has been through 6 rounds of chemo, three major surgeries, a stem cell transplant, 20 rounds of 

radiation, and is about to start her 5th of 6 total rounds of immunotherapy, almost wrapping up the Childrens 

Oncology Group's frontline protocol for high risk Neuroblastoma. Emma's case is unique as during her surgery 

they weren't able to remove all of her tumor so residual disease remains in the crevices of her spine, which would 
potentially cause further nerve damage if they tried removing it. With that said once her frontline protocol is 

finished we will have scans every three months in hopes that the tumor remaining will not grow and will stay in a 
dead or matured state. the Children's Oncology Group has no further protocol set to attack this disease. 

All of Emma's treatments have taken place in MN and on top of the toxic cancer treatments she has had to take a 

number of dangerous medications for nausea and pain. Unfortunately because Emma is a ND resident she has not 
had access to medical marijuana like other kids being treated for similar and same cancers. 

We've been frustrated with the time and complications that have been involved to get medical marijuana available 
in ND. I understand there is not adequate data that dates back years with information as to how much the drug 

can help with specific cancers but there is information out there that both THC and CBD can stop and slow cancer 

growth .... specifically with Emma's cancer there is an in vitro in vivo study that has been done on mice to show that 
both THC and CBD can kill cancerous neuroblastoma cells. See links below to information on studies .... 

https://outlook .office.com/owa/?viewmodel=ReadMessageltem&ItemID=AQMkAGUOY z... 1 / 1 9/20 1 9  



https://www.ncbi.nlm.nih.gov/pubmed/27022310 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4791143/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5473390/ 

After going through the century code I'm extremely concerned that the state has plans to limit the THC in pediatric 

medical marijuana to 6%. In Emma's case most parents and oncologists nationwide have felt that a 50-50 ratio of 

CBD to THC is appropriate for Neuroblastoma. We want to remain ND residents but at the same time we want our 

daughter to have access to the best medications for her condition. With the program not currently actively working 

and in place it she does not have this access. And when it is place if she is limited by ND law to 6% THC, she still 

won't have access to the best options that are available in most other states. 

Thank you for your consideration on this and I look forward to speaking with you further on this in hopes of 

changing the pediatric medical marijuana rule. 

Aaron Basting 

2074 6th Ave NE 
Thompson, ND 58278 
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Abstract 

Despite its controversial nature, the use of medical marijuana and cannabis-derived medicinal products 

grows more popular with each passing year. As of November 20 1 6, over 40 states have passed 

legislation regarding the use of either medical marijuana or cannabidiol products. Many providers have 

started encountering patients experimenting with cannabis products for a wide range of conditions. 

While the debate continues regarding these agents for both medicinal and recreational use in the general 

population, special consideration needs to be made for pediatric use. This review will deliver the history 

of marijuana use and legislation in the United States in addition to the currently available medical 

literature to equip pediatric health care providers with resources to provide patients and their parents the 

best recommendation for safe and appropriate use of cannabis-containing compounds. 

Keywords: CBD, cannabidiol; cannabis; epilepsy; pediatrics; pharmacy 

Introduction 
-------·------·----------·---

Over the past several years, medical marijuana use has become a controversial topic not only within the 

medical community but also at state and national legislative levels. Although marijuana and its 

derivatives are currently Schedule l substances per the federal Controlled Substances Act (CSA), many 

states have relaxed their legislation to allow use. More recently, the use of cannabidiol (CBD) products 

in pediatrics has sparked additional debate, and pediatric providers have started encountering patients 

experimenting with these products in their daily practice, necessitating an understanding of the history 

and available medical literature on this topic. 

Many of the misconceptions regarding medical marijuana in the pediatric population stem from 

negative connotations associated with the term marijuana owing to its psychoactive effects. Therefore, 

it is important to define the various terms associated with products that are currently being used by the 

public as well as by pediatric researchers. Cannabis is a general term that refers to the 3 species of 

hemp plants (Cannabis saliva, Cannabis indica, Cannabis ruderalis).l Marijuana is a term that 

describes the dried leaves, flowers, stems, and seeds from the hemp plant that are often smoked for 

recreational and medicinal use. Marijuana contains various different chemicals called cannabinoids. 

https ://www.ncbi .nlm.nih.gov/pmc/articles/PM C54 73 3 90/ 1 1 1 9/20 1 9  
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J -d-3-J( Cannabinoids are the chemicals found within cannabis that interact with specific receptors, namely, 

cannabinoid (CB) receptors, within the body. The over 60 types of cannabinoids currently identified 

differ by the degree to which they are psychoactive) While delta-9-tetrahydrocannabinol (THC), the 

cannabinoid most commonly associated with marijuana as a drug of abuse, is psychoactive, other 

cannabinoids including CBD are not. THC has been linked to the development of schizophrenia, and a 

contributor to neurodevelopment deficits in adolescents.J 
.. 1 Different marijuana strains will have varying 

amounts of both THC and CBD, and thus the concentrations and ratios of these different cannabinoids 

within a product, especially for pediatric use, has been a subject of interest not only for medical 

professionals but also for state legislators as well .  

Dating back as far as 2000 BC, hemp plants had been used for various medicinal and industrial 

purposes. In 1 85 1 ,  the United States Pharmacopeia (USP) classified marijuana as a legitimate medical 

compound and many physicians supported its use for conditions such as epilepsy, chronic migraines, 

and pain.� Reports of Victorian-era neurologists using Indian hemp to treat epilepsy were also 

promising.2- However, when phenobarbital and phenytoin came to the market in the early 1 900s, the use 

of marijuana-based products declined. 

In the 1 930s, political propaganda sought to associate marijuana use, specifically by minority and low­

income populations, with psychosis, addiction, and violent crime. Many believe this was influenced by 

several prominent businessmen in competing synthetic fiber industries in attempts to reduce the size of 

the growing hemp industry.� Marijuana soon became labeled as a drug of abuse and to discourage its 

use, Congress passed the Marijuana Tax Act of 1 937 placing a heavy tax on cannabis and hemp use for 

both medicinal and industrial purposes. Despite opposition from the American Medical Association 

(AMA) and physicians who believed in the medical efficacy of marijuana, by 1 94 1 ,  all cannabis 

preparations were removed from the USP and National Formulary. 

In the 1 960s and early 1 970s, marijuana soon became associated with recreational use by anti­

establishment groups further adding to the stigma associated with its usage. By 1 970, the CSA labeled 

cannabis as a Schedule 1 substance. This relatively short era of recreational marijuana use has 

influenced how the public perceives the drug. Since that time, there have been repeated unsuccessful 

attempts to reconsider its Schedule 1 status to allow for easier investigation.� The AMA and the 

American Academy of Pediatrics (AAP) have reaffirmed their opposition to the legalization of medical 

and recreational marijuana use outside of any US Food and Drug Administration (FDA) regulatory 

process.2 

The AAP also supports further research into the indications and correct dosage for cannabinoids in 

addition to developing policy around how to verify purity and formulations.§. In the meantime, the AAP 

has suggested good practices to follow when considering the use of marijuana, recreationally or 

medically (Table I). 

https ://www.ncbi.nlm.nih.gov/pmc/articles/PM C54 73 3 90/ 1 / 1 9/20 1 9  
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Tab le  1 .  

Recommendations from the American Academy of Pediatrics� 

Research and development should be conducted of pharmaceutical cannabinoids. The AAP recommends changing 

marijuana from a DEA Schedule 1 to a DEA Schedule 2 to facilitate this research. 

The federal and state governments should establish robust health surveillance regarding the impact of marijuana, 

particularly on children and adolescents. 

In states that have legalized marijuana for recreational use, the AAP strongly recommends strict enforcement of rules and 
regulations that limit access, marketing, and advertising to youth. 

Where marijuana is sold legally, either for medicinal or recreational purposes, it should be contained in child-proof 
packaging to prevent accidental ingestion. 

The AAP discourages adults from using marijuana in the presence of children because of the influence of role modeling 

by adults on child and adolescent behavior. 

AAP. American Academy of Pediatrics: DEA, Drug Enforcement Administration 

Open i n  a separate window 

To date, however, 8 states and the District of Columbia have passed legislation to legalize recreational 

marijuana use, with an additional 20 states allowing for some form of medical cannabis. Fourteen 

nonmedical marijuana states have specific legislation regarding CBD (Figure).2=1.l The changing 

legislative and regulatory landscape has significantly impacted the use of cannabinoid products in this 

country. Discussion about the safe and efficacious use of these products in a responsible way that 

protects vulnerable populations, including pediatrics, is necessary. 

'� HI 
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2017 Legislative status of marijuana in the United States 
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Pharmacology___. __ _ 

Similar to endogenous opioids, a human's central nervous system is impregnated with cannabinoid 
receptors and endocannabinoids. In the early 1 990s, 2 receptors were discovered, cannabinoid type 1 
(CB 1 )  and cannabinoid type 2 (CB2). Both CB 1 and CB2 are G-coupled protein receptors located 

presynaptically and control the release of neurotransmitters at both inhibitory and excitatory synapses. 
CB I is mostly expressed on presynaptic peripheral and central nerve terminals and is believed to be 
responsible for psychologic effects on pleasure, memory, thought, concentration, sensory and time 
perceptions, and coordinated movement. CB2 receptors, concentrated in peripheral tissues and immune 
cells, may play an anti-inflammatory and immunosuppressive role. In addition to directing the release 
of various neurotransmitters, this receptor regulates the release of certain cytokines. Innervation of both 
these receptors results in both physiological (tachycardia, hypertension, dry mouth and throat) as well 
as psychological (elation, euphoria, heightened perception, irritability, poor coordination and balance) 
effects.J.·l 

Additionally, endocannabinoids N-arachidonoylethanolamine (anandamide) and 
2-arachidonoylglycerol, both arachidonic acid derivatives, bind with CB 1 and CB2. While the function 
of these endogenous ligands is not fully understood, their action may be attributed as anti emetic, 
antianalgesic, and anti-inflammatory. Endocannabinoids can also play a role in excitation of the 
neuronal networks, thus having effect on the quality of a seizure. Previous studies have documented 
deficiencies in endocannabinoids in temporal lobe epilepsy patients as well as a rise in anandamide 
concentrations post seizures in mice, suggesting an antiseizure activity profile.£ 

The 2 most studied exogenous cannabinoids include THC and CBD. THC is a partial agonist at both 
CB 1 and CB2 receptors and achieves its psychoactive properties likely through modulation of gamma­
aminobutyric acid (GABA) and glutamine. THC seems to possess antiseizure activity but may be a 
proconvulsant in certain species.ll CBD, however, does not appear to bind to either CB 1 or CB2 but 
does possess neuroprotective and anti-inflammatory effects) Several possible mechanisms of CBD 
have been proposed: inhibition of cyclooxygenase and l ipoxygenase, inverse agonism at CB 1 /CB2 

receptors, and enhancement of anandamide.J. It is proposed that CBD may be effective in epilepsy 
through modulation of the endocannabinoid system. CBD halts the degradation of the endocannabinoid 
anandamide, which may have a role in inhibiting seizures. Additionally, research demonstrates that 
CBD may play a role with the regulation of T-type calcium channels and nuclear peroxisome 
proliferator-activated receptor-y, both of which have been implicated in seizure activity.ll Because 
CBD is one of the most abundant cannabinoids within cannabis resin and its mechanism is still unclear, 
there is peaked interest in the possible clinical indications that it could treat including epilepsy, pain, 
and inflammatory disorders. 

Several other synthetic forms of cannabinoids have been available for use in some countries, including 
dronabinol, nabilone, and nabiximols (Table 2). These products are being used to treat nausea and 
vomiting associated with chemotherapy, anorexia and weight loss in patients with acquired immune 
deficiency syndrome (AIDS), and relief of spasticity and neuropathic pain associated with multiple 
sclerosis (MS).13-16 Epidiolex (GW Pharmaceuticals, Cambridge, United Kingdom) is a CBD product 
currently in clinical trials.ll 
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Table 2 .  

Synthetic Cannabinoid Products 

Drug Component(s) FDA Approval Status Indication 
Dronabinol''·"' Synthetic THC FDA approved - Treatment of nausea and vomiting associated with 

1985 cancer chemotherapy in patients who have failed 
to respond adequately to conventional antiemetic 

therapy. 

Nabi lone"·16 Synthet ic dimethylhepty l FDA approved -
analogue of THC 1985 

Nabiximols"·"' Tetranabinex (plant-derived Not FDA approved 

Ep id i olex" 

THC) and Nabidiolex Avai lable in 16 

(plant-derived C B D) countr ies outside of 

the United States 

Plant-derived CBD U ndergoing cl in ical  

tr ia ls  

Treatment of anorexia associated with weight 

loss in patients with acq u ired immune deficiency 

syndrome. 

Treatment of nausea and vomiting associated with 
cancer chemotherapy in patients who have failed 

to respond adequately to conventional antiemetic 
therapy. 

Symptomatic relief of spasticlty In adults with 
multiple sclerosis who have not responded 

adequately to other therapy and who demonstrate 

meaningful  improvement during an initial trial of 

therapy. 

Symptomatic rel ief of neuropathic pain in patients 

with multiple sclerosis. 
Intractable cancer pain. 

Cl inical tria ls ongoing for epilepsy conditions .  

CBD. connabidiol: FDA. U S  Food and Drug Administration: THC, del/a·9·tetrallydrocannabinol 

Open in a separate window 

Pharmacokinetics 
-----··-------------------··-------------

Historically, patients and recreational users have inhaled or vaporized marijuana, resulting in a quick 
onset and higher peak concentrations_ Owing to first-pass metabolism, the enteral route decreases the 
bioavailability of THC to from 5% to 20% and CBD to from 6% to 1 9% and increases the time to 
onset_l.J!.!2 Differences in absorption between various age groups, populations, and individual people 
make it difficult to recommend a one-size-fits-all dosage strategy. Interpatient variability may affect 
which blood concentrations will be effective, and tolerance is known to occur owing to downregulation 
of CB 1 receptors_l.J! 

Both THC and CBD are highly lipophilic with long half-lives, 30  hours versus 9 to 32 hours, 
respectively_l.J!.N CBD is also highly protein bound and is both metabolized by and a potent inhibitor 
of the CYP450 enzymes (2C l  9, 3A4), potentially causing significant medication interactions_l.J!.�.ll 

While CYP inducers such as phenytoin and carbamezapine may decrease CBD concentrations, CBD is 
known to increase concentrations of clobazam, an antiepileptic drug approved by the FDA in 201 1 for 
the treatment of Lennox-Gastaut syndrome (LOS). CBD inhibits CYP3A4 and CYP2C 1 9, preventing 
the degradation of clobazam and its active metabolite, N-desmethylclobazam. In an expanded access 
trial, patients with concomitant clobazam and CBD use had increases in clobazam concentrations of> 
60% and N-desmethylclobazam, of 500%.ll At this time it is not clear what other drug interactions may 
exist and what dosage manipulations may be necessary. 

Cl inical Data 

H-13 ; Lf f 7 
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The debate about the use of cannabinoid products in pediatric patients has persisted owing to the lack of 

well-developed and published randomized controlled trials. There has been a wide variety of mostly 

case series and international studies for adult indications, such as chronic pain, MS, headache, and 

various neuropsychiatric disorders, which are beyond the scope of this review but have been reviewed 

elsewhere.N The pediatric literature lacks the same breadth owing to public stigma and restrictions on 

investigational use. This has resulted in retrospective and parentally reported data in epilepsy and 

behavioral conditions. Despite the overall lack of published data on CBD in pediatric patients, most of 

the literature is devoted to its use in epilepsy. Current large prospective trials are underway for different 

epilepsy indications, and recent animal studies researching use in perinatal brain injury and 

neuroblastoma may open new avenues to consider cannabinoids for pediatrics. 

Epilepsy. The data in pediatric epilepsy have been surrounding the use of CBD products as well as 

unregulated THC/CBD products from private dispensaries. A Cochrane reviewll was conducted in 

20 1 2  to assess the safety and efficacy of cannabinoid use in patients with epilepsy. The authors 

included blinded and unblinded randomized controlled trials. Only 4 studies met their criteria, including 

1 abstract and 1 letter to the editor (Table  3) .  All  4 trials were of low quality with small sample sizes 

and variations in product, dose, frequency, and duration.24-27 The authors summarized the finding that a 

CBD dose of 200 mg to 300 mg daily was safely administered over a short period. The only reasonable 

conclusion made was that the efficacy of CBD use could not be confirmed, but the rate of adverse 

reactions in each of the studies was low over a short period. 

Table 3 .  

Included Studies in Cochrane Reviewll 

Study 

Mechoulam 
et  a l24  

Cunha 

et a l "  

Ames16" 

Trem bly"' 

Patient Demographics 

Nine patients with 
uncontrolled tempora l lobe 
epi lepsy who had fai led 
m u ltiple medications 

Intervention 

Group 1: CBD 200 mg dai ly (n = 4) 

Group 2:  P lacebo daily (n = 5) 
Duration: 3 m o  

Fifteen patients ( 1 1  female) Group 1 :  CBD 200-300 mg d a i l y  ( n  = 8 )  
w i t h  temporal l o b e  i rritative Group 2: P lacebo (n = 7) 

activity; ages: 14-49 yr Duration: 18 wk 

Twelve institutional ized, 
mentally retarded patients 
with frequent seizures 

Twelve patients with 
i ncom pletely control led 

epi lepsy 

Gro up 1 :  CBD 300 mg daily for 1 wk, 

then CBD 200 mg dally (n  = ?) 
Group 2:  Placebo (n = ?) 

Each patient served as his or her own 
control on the following sched ule: 

• 3 mo of normal outpat ient ep i leptics 
• 6 mo of placebo 
• 6 mo of CBD 100 mg 3 times a day 

CBD. cannabidiol; MMPI. Minnesota Multiphasic Personality Inventory 

• Lener to the Editor only avai lable. resulting in incomplete data 

• Abstract only available. resulting in incomplete data and lack of results 

Results 

Group 1 :  2 patients seizure free 
entire 3 mo ; 1 patient with partial 
i m p rovement (not defined) 
Group 2: no patient i m p rovement 

Group 1 :  50% (n = 4) of patients had 

com plete improvement 
Group 2:  14% (n = 1) of patients with 
complete improvement 

No statistically s ignificant 
difference i n  seizure frequency 
b etween the 2 groups 

"No d iscernable effect "  on MMPI ,  
Beck depression inventory. trail­
making test. and finger-tapping test 

Open in a separate window 

The American Academy of Neurology conducted a systematic review in 20 1 4  which included 34 
studies that used medical marijuana to treat MS, epilepsy, and movement disorders.11! The authors 

included 2 studies to assess the role of cannabinoids in decreasing seizure frequency . .li.22 Of note, these 
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studies were also evaluated in the Cochrane review. The authorsI!l. concluded that "data are insufficient 
to support or refute the efficacy of cannabinoids for reducing seizure frequency" and thus, there is not 
sufficient evidence to advise patients to use cannabinoid products in epilepsy. 

Despite this, parents and patients are making the decision to use these products for 3 reasons according 
to Cilio et al:ll I )  prominent Internet and nation media attention; 2) reports of cases of children 
successfully treated with CBD products; and 3) the belief that treatments derived from natural products 
are safer or more effective . .11 National attention has been on those patients who have moved to states 
where CBD use is legal and researchers have sought to gather data from parental observations. It is 
important to note that the following studies are based on parental perceptions and thus we cannot draw 
definitive conclusions. 

The most famous case was presented on a CNN special, "Weed."22 Charlotte is a l ittle girl from 
Colorado who was diagnosed with Dravet syndrome at the age of 3 months. She suffered from frequent 
status epilepticus. Charlotte failed multiple medications, and at 5 years of age, she had significant 
cognitive delay and required help with all of her activities of daily living)Q Her parents sought out a 
group in Colorado that created an oral, liquid, high-concentration CBD-to-THC strain of cannabis. 
Once her parents started giving her this strain, dubbed "Charlotte's Web", within 3 months Charlotte 
had a > 90% reduction in her seizure frequency and by month 20, Charlotte was able to perform most of 
her daily activities independently with only 2 to 3 nocturnal tonic-clonic seizures per month. Stories 
like Charlotte's have prompted parents across the country in similar situations to move their families 
across the country to gain access to these products. 

In a retrospective chart review of75 children and adolescents younger than 1 8  years who were given 
oral cannabis extracts for treatment of their epilepsy, 57% of parents reported some improvement in 
seizure frequency with 33% reporting a >50% reduction in seizures).l Dosage information was not 
reported and parents used various formulations and concentrations of CBD and THC. Parents also 
described improvements in behavior and alertness (33%), language ( 1 1 %), and motor skills ( 1 1 %). 
Major adverse effects noted were somnolence ( 1 2%) and gastrointestinal symptoms ( 1 1 %). 

Investigators at Stanford University administered a survey to 1 50 parents on Facebook to identify 
parentally reported effects of CBD on their child's seizures.lf Of 1 9  respondents aged 2 to 1 6  years, 1 8  
had treatment-resistant epilepsy for more than 3 years before CBD use. Based on parental response, 
84% reported a reduction in child's seizure frequency with 50% having a greater than 80% reduction in 
seizure frequency. Twelve of these 1 9  patients were also able to be weaned from another antiepileptic 
drug. In addition, parents reported overall better mood, increased alertness, and better sleep. Parents 
reported oral CBD dosages of 0.5 mg/kg/day to 28.6 mg/kg/day and THC of O to 0 .8 mg/kg/day. 

In a similar Facebook survey administered by researchers at the University of California, Los Angeles, 
the authorsdl similarly reported an 85% reduction in seizure frequency among 1 1 7 respondents, with an 
average age of 6 years. Most patients (86%) conveyed that changes in frequency occurred within 1 4  
days. A s  with previous surveys, dosage and formulations were varied but based on parental report of 
formulation used. Overall, most parents (83 .5%) reported using an oral CBD product with at least a 
1 5 : 1  ratio of CBD to THC. Of the 40% ofrespondents who provided dosages, the median weight-based 
dose of CBD was 4.3 mg/kg/day given in 2 to 3 oral doses. As mentioned above, these surveys should 
be evaluated carefully given the inability to verify dose, formulation, and response. The conclusion that 
can be made is that there is a rather strong positive parental perception regarding the efficacy of 
cannabinoids, specifical ly CBD. 

Most orphan drug designations for CBD are for pediatric seizure disorders (Tab le 4).11 A search of 
Cl in i ca!Tria ls .gov in November 20 1 6  identified 4 completed Phase 2 and Phase 3 protocols for 
pediatric seizure disorders, as well as 1 4  ongoing treatment trials, including intermediate-size expanded 
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access protocols (up to 50 patients each). Published findings from open-label use of CBD for treatment-

resistant epilepsy under an expanded-access program at I I epilepsy centers in the United States suggest 

that CBD might reduce seizure frequency and might have an adequate safety profile in children and 

young adults with this condition . .:ll Congressional testimony in June 20 1 5  indicated that 20 

intermediate-size expanded access Investigational New Drug Applications had been authorized to treat 

approximately 420 children with 1 CBD product; most of these are not listed on C l in ica lTrials .gov.12 

Table 4 .  

Orphan Drug Designations for Cannabidiol i n  the Treatment of  Pediatric ConditionsJ.1 
• 

Orphan Designation 

D ravet syndrome' 

Lennox·Gasta ut syndrome 

Lennox·Gasta u t  syndrome 

Dravet synd rome' 

Pediatric schizophrenia (pediatrics is defined 

as 0 through 16 years of age) 

Neonatal hypoxic ischemic encephalopathy' 

Infantile spasms 

Fragi le X syndrome 

Tuberous sclerosis complex 

Infa nti le  spasms 

FDA. US Food and Drug Administration 

Designation Date 

November 14. 2 013 
February 24, 2014 
June 23. 2014 
July 1 ,  2014 
November 17.  2014 

Apri l  22,  2015 
J u ly 23, 2015 
February 23. 2016 
Apri l  19, 2016 
J u n e  13 .  2016 

· None of these products a r e  FDA approved f o r  orphan or a n y  other indiciltion 

Sponsor 

GW Pharma Ltd 

GW Pharma Ltd 

lnsys Development Company I n c  

l nsys Development Company Inc 

lnsys Development Company Inc 

GW Pharma Ltd 

lnsys Development Company Inc 

Zynerba Pharmaceutica l s  Inc 

GW Pharma Ltd 

GW Research Ltd 

' Granted FDA Fast Track designation for this indication. A drug development progrilm with Frist Track designation is afforded gre�1ter Access to 

the FDA for the ouroose of exoeditina the druq's development. review. and ootential aoorovill to aet imoortunt n ew druas to the patients emlier 

Open in a separate window 

After announcing positive results from 2 pivotal randomized, double-blind, Phase 3 trials for the 

treatment of seizures related to LGS, and a third for seizures associated with Dravet syndrome in 20 1 6, 

GW Pharmaceuticals expects to submit a single New Drug Application for both indications to the FDA 

in the first half of 20 1 7  for its proprietary pharmaceutical-grade CBD product Epidiolex. J1 In the 

second LGS study, patients randomized to the investigational product 20 mg/kg/day (n = 76) or 1 0  

mg/kg/day (n = 73) added to their current antiepileptic treatment, experienced a median reduction in 

monthly drop seizures of 42% and 37%, compared to 1 7% in the placebo group (n = 73); a difference 

that was statistically and clinically significant (p = 0.0047 and p = 0.00 1 6, respectively).Jl These data 

confirmed the results of the first LGS trial in which 86 patients receiving Epidiolex 20 mg/kg/day 

achieved a 44% mean reduction in monthly drop seizures as compared to 22% for 85 patients in the 

placebo group (p = 0.0 1 35).1§. Patients with Dravet syndrome receiving the GW Pharmaceuticals' CBD 

in addition to their baseline antiepileptic regimen (n = 6 1 )  achieved the primary endpoint of a 

significant reduction in convulsive seizures (p = O.o I ,  median reduction of 39%) assessed over the 14-

week treatment period as compared with the addition of placebo (n = 59).12 Insys Therapeutics 

(Phoenix, AZ) has reported that their synthetic pharmaceutical CBD in a nonalcoholic, medium-chain 

triglyceride-based formulation was generally well tolerated in a completed Phase I /Phase 2 safety and 

pharmacokinetic study in 61 pediatric patients with treatment-resistant epilepsy at total daily doses up 

to 40 mg/kg.±Q 
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social media sites. While the data for these indications are l imited to case reports using dronabinol, 

some of the benefits of CBD on behavior and motor skills reported in the aforementioned retrospective 

studies in epilepsy may be transferable to this population as well. A 6-year-old patient with early infant 

autism received enteral dronabinol drops titrated up to 3 .62 mg/day. He had improvements in 

hyperactivity, irritability, lethargy, stereotype, and speech.il In a published abstract, Kruger et al1l 

report on the effect of dronabinol use in treating self-injurious behavior in I 0 mentally retarded 

adolescents. The dronabinol dose ranged from 2.5 mg twice daily to 5 mg 4 times a day. Seven of the 

I 0 patients had significant improvement in their self-injurious behavior that lasted through the follow­

up at 6 months. Two of the I O  patients experienced agitation and the drug was discontinued. An Israeli 

s ingle-center, double-blind, placebo-controlled cross-over trial of CBD and THC in a 20: 1 mixture for 

behavioral problems in children with autistic spectrum disorder is scheduled to start in January 20 1 7.fl 

Perinatal Brain Injury. Perinatal brain injury can be induced by neonatal asphyxia, stroke-induced 

focal ischemia, and neonatal hypoxia-ischemic encephalopathy, among other things. These conditions 

lead to long-lasting functional impairment due to neuroinflammation, apoptotic-necrotic cell death, and 

brain lesions.il Several adjunctive medication therapies in addition to hypothermia, include magnesium 

sulfate and minocycline which may play a role in modulating neuroinflammation and apoptosis. The 

endocannabinoid system responds early to neuronal damage, working to prevent glutamate 

excitotoxicity and regulate the inflammatory response. While there are no current human studies, results 

from mice and pig models demonstrate that CBD can reduce the density of necrotic neurons and 

modulate cytokine release.1l.12. 

Neuroblastoma. Most recently, researchers have reported on the use of CBD in both in vitro and in 

vivo animal studies of neuroblastoma (NBL), a common childhood cancer.11 Investigators are proposing 

that antitumor activity is achieved by action at vanilloid and peroxisome proliferator-activated 

receptors. In vitro, they found that both CBD and THC reduced the viability ofNBL cells in a dose- and 

time-dependent manner. When comparing the two, CBD had a significantly better response in reducing 

viability ofNBL cells than THC. They next treated mice with daily intraperitoneal injections of THC, 

CBD, or ethanol, or gave no treatment. Tumor growth in both the THC and CBD groups was 

significantly reduced. 

What's The Harm? ··----------·-----------·---- ---- ------·----

Worldwide, marijuana is the most commonly abused illegal substance and adolescent daily use is on the 

rise . .lli Adolescents perceive that marijuana use is not as much of a risk owing to legalization and 

decriminalization, leading to its use both recreationally and to self-treat anxiety and other psychiatric 

conditions. Unfortunately, the neurocognitive and behavioral effects of marijuana use in pediatric 

patients, including its effects on psychological dysfunction, amotivation syndrome, and carcinogenic 

risk, have been widely reported.�!..11. 

Evolving legislation and the increased use of cannabinoid products outside of investigational studies 

have also impacted our health care delivery and emergency resources. The state of Colorado has been 

on the forefront of the medicinal and recreational use of cannabis debate. Wang et al:IB reported the 

occurrences of pediatric emergency department visits associated with marijuana exposure before and 

after changes in drug enforcement in 2009. A total of 1378 patients younger than 1 2  years were 

evaluated for unintentional ingestions from January 1 ,  2005, to December 3 1 ,  20 1 1 .  Before 2009, no 

patients (0/790;  0%) sought care at this emergency department for accidental marijuana ingestions as 

compared with 1 4  patients ( 14/588; 2.4%) after 2009 (p < 0.00 1 ). Patients ranged in age from 8 months 

to 1 2  years and presented with symptoms of lethargy, ataxia, and respiratory insufficiency. While the 

dosages were not reported, 7 patients ingested a marijuana edible. Eight of the 1 4  patients were 
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admitted to the hospital with 2 admissions to the pediatric intensive care unit. Prior to diagnosis, these 

1 4  patients received routine testing such as urinalyses, complete blood counts, and complete metabolic 

panels. Some of these patients also received more invasive testing including computed tomography, 

activated charcoal, lumbar punctures, and intravenous antibiotics. All of these contribute to higher 

hospital and emergency room costs, increased lengths of stay, and potential harm to the patients. 

In addition to increased emergency room visits, from 2005 to 20 1 1 ,  the call volume at Poison Control 

Centers for pediatric marijuana exposures had increased by 30.3% in states where marijuana has been 

decriminalized as compared to a steady rate in states that have not adopted marijuana decriminalization 

legislation.12 While marijuana and CBD products are becoming more available, these products remain 

in DEA (Drug Enforcement Administration) Schedule l status and are therefore not regulated in 

manufacturing, packaging, and labeling outside of clinical trials. As seen in the Colorado case study, 

50% of the unintentional ingestions were secondary to an edible, which children can easily mistake for 

food if not supervised by parents. None of these products are required to have safety packaging to 

prevent accidental ingestion by children. In addition, no warning labels or verification of product 

ingredients is required, leaving the medical community caught between providing safe medical care and 

allowing patient autonomy. As mentioned previously, the AAP has published recommendations to limit 

the access of marijuana to children. 

Pharmacist's Role 

In 2007, amidst medical marijuana legalization in several states, Seamon et alll identified that 

pharmacists needed to be attentive to the legislative changes going on at the state and federal levels. 

Pharmacists are uniquely poised to understand the medicinal chemistry as well as the practical 

implications associated with decriminalization and legalization. Pharmacists can continue to educate 

both medical professionals and lay people about the differences among cannabinoids, and help to 

remove the stigma around appropriate and legal use of CBD products. At the same time, medical 

professionals need to remember the documented deleterious effects of acute marijuana intoxication on 

neurocognitive development and psychiatric issues. 

Many health care facilities are working through processes that address patient use of these medications. 

Because use of cannabis products outside of approved clinical trials is not legal under federal law, thus 

not permitted under Centers for Medicare & Medicaid Services (CMS) Conditions of Participation, 

there are significant challenges in managing hospitalized patients. Whatever the state and situation, 

pharmacists need to be aware of the external factors associated with allowing a patient to use CBD in 

an inpatient setting. 

Pharmacists are also poised to participate in the design and evaluation of current and future research in 

this area. The importance of drug interactions between CBD and other antiepi leptics remains uncertain 

both for the efficacy and safety of CBD products. The difference in concentrations, dosages, and 

formulations of various products sold at private dispensaries is not standardized or regulated. 

Differences in state legislation on allowable concentrations and amounts can be confusing for patients 

and their families, and pharmacists can help to provide that information. Various organizations have 

been helpful in updating and summarizing this information.� 

Conclusions 

Cannabis and its ingredients have had a fascinating history over the past 4000 years, but lack of 

published data precludes fully recommending its use for medicinal purposes in pediatrics. Further study 

is underway and will add to our knowledge of the efficacy and safety of CBD in pediatrics. Long-term 

.:1 - 1 Cf 

• 

• 
https ://www .ncbi . nlm. nih. gov/pmc/articles/PM C54 73 3 90/ 1 / 1 9/20 1 9  



Lannaom01as m remamcs Yage p or D 
j :3 K e  I �I 1 1  

� \  
studies to assess neurocognitive development with CBD will need to be assessed as well .  As / - J -.; -- / 9 
pharmacists, it is our duty to provide our patients and their parents with the most accurate, safe, and 

legally appropriate advice. 

Abbreviations 
------·------------· 

AAP American Academy of Pediatrics 

AIDS acquired immune deficiency syndrome 

AMA American Medical Association 

CB cannabinoid 

CB I cannabinoid type I receptor 

CB2 cannabinoid type 2 receptor 

CBD cannabidiol 

CMS Centers for Medicare & Medicaid Services 

CNN Cable News Network 

CSA Controlled Substances Act 

DEA Drug Enforcement Administration 

FDA US Food and Drug Administration 

GABA gamma-aminobutyric acid 

LGS Lennox-Gastaut syndrome 

MS multiple sclerosis 

NBL neuroblastoma 

THC delta-9-tetrahydrocannabinol 

USP United States Pharmacopeia 
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Abstract 

BACKGROUND: Neuroblastoma (nbl)  is one of the most common solid cancers in ch i ldren .  

Prog n osis in  advanced nbl  is sti l l  poor despite agg ressive multi modal ity therapy. 

Fu rthermore,  survivors experience severe long-term multi-organ seq uelae. Hence ,  the 

identification of new therapeutic strategies is of utmost importance .  Cannabinoids and the ir  

derivatives have been used for years i n  folk medicine and later i n  the field of  pal l iative care .  

Recently, they were fou nd to show pharmacologic activity in cancer, inc luding cytostatic,  

apoptotic, and antiang iogenic effects. 

METHODS: We investigated , in  vitro and in vivo , the anti-nbl effect of the most active 

compou nds in  Cannabis,  �(9)-tetrahyd rocan nabinol (the) and can nabidiol  (cbd) .  We set out 

to experimental ly determine the effects of those compounds on viabi l ity, invasiveness, cel l  

cycle d istribution ,  and programmed cel l  death in  human nbl  SK-N-SH cel ls .  

RESULTS: Both compounds have antitu mourigen ic activity in  vitro and impeded the g rowth 

of tu mour xenog rafts i n  vivo . Of the two can nabinoids tested , cbd was the more active . 

Treatment with cbd reduced the viabi l ity and i nvasiveness of treated tu mour cel ls  i n  vitro 

and induced apoptosis (as demonstrated by morphology changes, sub-G 1 cel l  

accu m u lation ,  and an nexin V assay) . Moreover, cbd el icited an increase i n  activated 

caspase 3 in treated cel ls and tumour xenografts. 

CONCLUSIONS: Our resu lts demonstrate the antitumourigenic actio n  of cbd on nbl  cel ls .  

Because cbd is a nonpsychoactive can nabinoid that appears to be devoid of side effects, 

our resu lts support its exploitation as an effective anticancer drug in  the management of nb l .  

KEYWORDS : Neuroblastoma; apoptosis; cannabidiol ; non-psychoactive cannabinoids; tumour 

xenograft models; ti.9-tetrahydrocannabinol 
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Abstract 
------·-------·-------------------------------

Background 

Neuroblastoma (NBL) i s  one of the most common solid cancers in children. Prognosis in advanced NBL 
is still poor despite aggressive multimodality therapy. Furthermore, survivors experience severe long­
term multi-organ sequelae. Hence, the identification of new therapeutic strategies is of utmost 
importance. Cannabinoids and their derivatives have been used for years in folk medicine and later in 
the field of palliative care. Recently, they were found to show pharmacologic activity in cancer, 
including cytostatic, apoptotic, and antiangiogenic effects. 

Methods 

We investigated, in vitro and in vivo, the anti-NBL effect of the most active compounds in Cannabis, 

t.9-tetrahydrocannabinol (THC) and cannabidiol (CBD). We set out to experimentally determine the 
effects of those compounds on viability, invasiveness, cell cycle distribution, and programmed cell 
death in human NBL SK-N-SH cells. 

Resu l ts 
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Both compounds have antitumourigenic activity in vitro and impeded the growth of tumour xeno�ft""; a 3 - J � 
in vivo. Of the two cannabinoids tested, CBD was the more active. Treatment with CBD reduced the 
viability and invasiveness of treated tumour cells in vitro and induced apoptosis (as demonstrated by 
morphology changes, sub-G 1 cell accumulation, and annexin V assay). Moreover, CBD elicited an 
increase in activated caspase 3 in treated cel ls and tumour xenografts. 

Conclusions 

Our results demonstrate the antitumourigenic action of CBD on NBL cells. Because CBD is a 
nonpsychoactive cannabinoid that appears to be devoid of side effects, our results support its 
exploitation as an effective anticancer drug in the management ofNBL. 

Keywords: Neuroblastoma, cannabidiol, d9-tetrahydrocannabinol, apoptosis, tumour xenograft models, 
non-psychoactive cannabinoids 

I N T RO D U CT IO N  
--- ·-----·· ·- ·-

Neuroblastoma (NBL) is the most frequent extracranial solid tumour in childhood. It accounts for 
approximately 8% of childhood cancers and is characterized by variable clinical behaviour, reflecting 
molecular differences in the tumourl. Using current risk stratification criteria, approximately 40% of 
NBL tumours are classified as high-risk. Treatment for children with high-risk NBL involves 
multimodality therapy, including chemotherapy, autologous stem-cell transplantation, surgery, radiation 
therapy, and immunotherapy using differentiation therapy. Despite that aggressive approach, children 
with NBL have very poor outcomes, and the survivors experience serious side effects related to 
treatment toxicityJ. Hence, the need for new and less-toxic therapeutic strategies to treat the disease is 
urgent. 

For millennia, Cannabis saliva has been used in folk medicine to alleviate pain, depression, 
amenorrhea, inflammation, epilepsy, and numerous other medical conditions:!.. In cancer patients 
specifically, cannabinoids are well known to exert palliative effects; their best-established use is the 
inhibition of chemotherapy-induced nausea and vomiting, but they are also applied for pain alleviation, 
appetite stimulation, and attenuation ofwasting1. 

Recently, increasing evidence suggests that d9-tetrahydrocannabinol (THC) and cannabidiol (CBD), 

major components of Cannabis saliva, and synthetic cannabinoids and the endocannabinoid 
anandamide have antitumour activity�·!!. Many adult cancer types (lung cancer, glioma, thyroid cancer, 
lymphoma, skin cancer, pancreatic cancer, uterine cancer, and breast and prostate carcinoma) have been 
reported to be sensitive to the antiproliferative action of cannabinoids in a wide variety of experimental 
models, including cancer cell lines in culture, xenograft mouse models, and genetically engineered 
mice!!. 

Cannabinoids act chiefly by activating the specific cannabinoid receptors CB I and CB22. However, it is 

now well-established that these molecules also have effects that are CB receptor-independent; other 
receptors, such as vanilloid receptor 1 1  and the peroxisome proliferator-activated receptors§, could be 
responsible for their action. 

The mechanisms involved in the antitumour effects of cannabinoids include proliferation inhibition and 
growth arrest2, induction of apoptosislQ.ll, stimulation of autophagyll.ll, angiogenesis inhibitionli, and 
anti-metastatic effectsll-11. However, the antitumourigenic mechanism of action of CBD is as yet 
unknownll!. 
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At the molecular level, cannabinoids have been shown to trt.r �anges in various signalling ) - ;l., 3 - \ °I 
pathways, including Akt/mammalian target of rapamycin complex 112, ERK, upregulation of stress-

associated transcription factor p812.fQ, downregulation of matrix metalloproteinase 211, and vascular 
endothelial growth factor signall ingll. Nevertheless, studies exploring the putative antitumourigenic 
properties of cannabinoids in pediatric tumours are still limited, and the molecular mechanisms 
underlying the antitumourigenic effect are poorly understood. Recently published data demonstrated the 
antitumourigenic activity of cannabinoids-mainly THC and synthetic cannabinoids-on alveolar 
rhabdomyosarcoma and osteosarcoma by inducing apoptosisll and triggering the endoplasmic reticular 
stress and autophagy processH. 

Our study aimed to characterize both the in vitro and in vivo effects of cannabinoids on another 

pediatric tumour, NBL, and to unravel the mechanism responsible for those effects. Given our positive 
results, we suggest that non-THC cannabinoids such as CBD might provide a basis for the development 
ofnovel therapeutic strategies in high-risk NBL, without the typical psychotropic effects of THC and 
without the strong side effects associated with chemotherapeutic agents. 

M ET H O DS 

Cannabinoids 

D.9-Tetrahydrocannabinol was supplied by Prof. Raphael Mechoulam, Institute for Drug Research, 
Medical Faculty, The Hebrew University, Ein Kerem Campus, Jerusalem, Israel. Cannabidiol was 
supplied by THC Pharm GmbH, Frankfurt, Germany. 

Cel l  Cu ltures 

The human NBL cell lines SK-N-SH� and IMR-32li2 were purchased from ATCC (Manassas, VA, 
U.S .A.) and the European Collection of Authenticated Cell Cultures (Salisbury, U.K.) respectively. The 
NUB-6ll and LAN- 1 cell lines were kindly provided by Dr. Shifra Ash, Schneider Children's  Medical 
Center of lsraell§. 

SK-N-SH cells were cultured in Eagle minimum essential medium (ATCC), supplemented with 1 0% 
fetal bovine serum (FBS) and 1 00 U/mL penicillin-streptomycin (Gibco, Paisley, U.K.). IMR-32 cells 
were cultured in Eagle basal medium (Sigma-Aldrich, St. Louis, MO, U.S.A.) supplemented with 2 

mmol/L glutamine, 1 %  non-essential amino acids, 1 0% FBS, and 1 00 U/mL penicillin-streptomycin. 
LAN- I and NUB-6 cells were cultured in RPMI- 1 640 (Gibco) supplemented with 1 0% FBS and 1 00 
U/mL penicillin- streptomycin. All the cell lines were cultured at 37°C in a humidified atmosphere 
containing 5% C02• 

MTT Test 

An MIT assay (Biological Industries, Kibbutz Beit-Haemek, Israel) was used to evaluate the effect of 
CBD and THC on NBL cell viability. SK-N-SH, LAN- I ,  IMR-32, and NUB-6 cells (5 x 1 03 cells/mL) 
were plated (200 µL) in triplicate in flat-bottom 96-well plates in the appropriate medium. The cells 
were allowed to adhere to the plate surface overnight and were then cultured with increasing doses of 

THC or CBD (0-50 µg/mL) for 24, 48, and 72 hours. Cell viability was then determined by MTT assay, 
which measures the reduction ofMTT to formazan by the mitochondria of viable cells�. Formazan was 
measured spectrophotometrically by absorption at 560 nm in a PowerWaveX plate reader (BioTek, 
Winooski, VT, U.S.A.). All experiments were repeated at least 3 times. Cell morphologies were 
assessed daily by light microscopy. 

M icroscopy Analysis 
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One day before treatment, SK-N-SH cells were plated ( I x 1 06 cells per 9-cm plate). After 48 hours of 

incubation with CBD ( 1 0  µg/mL), cell morphology changes were assessed by light microscopy 

(Olympus CKX4 1 :  Olympus, Tokyo, Japan). 

Cel l-Cycle Analysis 

One day before THC or CBD treatment, SK-N-SH cells were plated ( I x  1 06 cells per 9-cm plate). After 

24, 48, and 72 hours of treatment, the cells were washed in phosphate-buffered saline (PBS :  B iological 

Industries), detached using a solution of 0. 1 %  trypsin (Biological Industries), and spun at 1 1 00 rpm. 

The resulting pellet was resuspended in 250 µL cold PBS, and . the cells were fixed overnight with 5 mL 

cold 75% ethanol (Sigma-Aldrich) and PBS at -20°C. The pellet was then washed twice with cold PBS 

(followed by centrifugation at 1 1 00 rpm for 7 minutes). Distribution of the cells in G I ,  S, and G2/M 

phases of the cell cycle were monitored after nuclei had been stained with 50 µg/mL propidium iodide 

(Sigma-Aldrich) containing 125 U/mL protease-free RNase (Sigma-Aldrich) in 0.5% Triton (Bio-Lab, 

Jerusalem, Israel) and had been PBS-buffered for 30 minutes in the dark. The cells were analyzed using 

an Epics XL-MCL flow cytometer and the Flow Jo software application (Beckman Coulter, Brea, CA, 

U.S.A.). 

Apoptotic Cell Death 

Annexin V Assay One day before CBD treatment (7.5 µg/mL and 10 µg/mL for 24 hours and 48 hours), 

cells were plated ( 1 x 1 06 cells per 9-cm plate). Cells treated with 1-1 0 µmol/L staurosporine (Sigma 

-Aldrich) for 24 hours served as a positive control; untreated cells served as a negative control.  Treated 

cells, untreated cells, and positive control cells were harvested, and after the annexin V assay [human 

recombinant annexin V (APC conjugate, catalogue no. ALX-209-252: Enzo Life Sciences, Ann Arbor, 

MI, U.S.A.); annexin V binding buffer, no. 556454 (BD Pharmingen, San Diego, CA, U.S.A.); and 

7-aminoactinomycin D, no. 559925 (BD Pharmingen)] were analyzed using an Epics XL-MCL flow 

cytometer and the Flow Jo software application. 

Caspase Assay One day before CBD treatment (7.5 µg/mL and 1 0  µg/mL for 24 hours), cells were 

plated ( I x 1 06 cells per 9-cm plate). Cells were harvested, and proteins were extracted with 

radioimmunoprecipitation assay buffer (Sigma-Aldrich). Protein concentrations were calibrated using 

the BCA Protein Assay Reagent Kit (Pierce, Rockford, IL, U.S.A.). 

Samples were separated on 1 2% SOS-PAGE (Bio-Rad, Rishon LeZion, Israel) and transferred onto nitro 

filters (Schleicher and Schuell Bioscience, Dassel, Germany). The blots were reacted using caspase 3 

(8G 1 0) rabbit monoclonal antibody (Cell Signalling Technology, Danvers, MA, U.S.A.) as the primary 

antibody. The secondary antibody, horseradish peroxidase conjugated goat anti-rabbit antibody 

(Jackson ImmunoResearch Laboratories, Fannington, CT, U.S.A.), was detected by 

chemiluminescence. S ignals were detected using an ECL Kit (Amersham Pharmacia, Little Chalfont, 

U.K.) and visualized by exposure to radiography film. 

I nvasion Assay 

Tumour cell invasion was assayed in Transwell chambers (Transwell 3422: Corning, Corning, NY, 

U.S.A.) pre-coated with Cultrex Basement Membrane Extract (Trevigen, Gaithersburg, MD, U.S.A.). 

Membrane filters were placed in 24-well tissue-culture plates according to manufacturer guidelines. 

After 24 hours of treatment with CBD ( 1 5  µg/mL and 20 µg/mL ), cells were harvested, and 2 x 1 05 cel ls 

suspended in 200 µL serum-free medium were added to the upper surface of each chamber. The bottom 

of the chamber was filled with 750 µL medium with 1 0% FBS. After 24 hours in which cells were 

or 1 9  
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J - J. :3 - l 'l  allowed to migrate to the underside of the membrane, the invaded cells were fixed with 

paraformaldehyde (Electron Microscopy Sciences, Hatfield, PA, U.S.A.) and stained with crystal violet 

(Sigma-Aldrich). 

In Vivo Studies 

All experiments involving mice were approved and performed according to the guidelines issued by the 
Sheba Medical Center Research Committee for the Care and Use of Laboratory Animals (permit no. 
803/12). 

To study the in vivo antitumour activity of cannabinoids, NBL tumours were induced in nonobese 

diabetic immunodeficient (NOD/SCIO) mice by subcutaneous injection. Briefly, 1 x 1 07 SK-N-SH cells 
suspended in 1 00 µL serum-free medium and Cultrex ( 1 : 1) were injected subcutaneously into the rear 
flank of 5- to 8-week-old NOD/ SCIO mice. Mice were maintained in a pathogen-free environment and 
monitored weekly for tumour growth. Secondary tumours were detected by palpation and were 
measured with external callipers. Volume was calculated as (width)2 x (length) x 0.52. When tumours 
had reached an average size of 400 mm3, the mice were randomly assigned to treatment and control 
groups (each n = 1 2). They were then injected intraperitoneally for 14 days with THC (20 mg/kg daily), 
CBD (20 mg/kg daily), or vehicle (ethanol) or were left untreated. At the end of the treatment period, the 
mice were euthanized, and the tumours were excised and processed for further analyses. 

Histology Formalin-fixed tissues were dehydrated, embedded in paraffin, and sectioned at 4 µm. The 
slides were warmed to 60°C for 1 hour and then processed by a fully automated protocol. 
Immunostainings were calibrated on a Benchmark XT staining module (Ventana Medical Systems, 
Tucson, AZ, U.S.A.). Briefly, after sections had been dewaxed and rehydrated, a CC I Standard 
Benchmark XT pre-treatment for antigen retrieval (Ventana Medical Systems) was selected for active 
caspase 3 .  Active caspase 3 antibody (Epitornics, Burlingame, CA, U.S.A.) was diluted 1 : 1 0 with 
Antibody Diluent (Ventana Medical Systems) and incubated for I hour at 37°C. Detection was 
performed using an ultra View detection kit (Ventana Medical Systems) and counterstained with 
hematoxylin (Ventana Medical Systems). After the run on the automated stainer was completed, the 
slides were dehydrated in 70% ethanol, 95% ethanol, and 1 00% ethanol ( 1 0  s each). Before cover­
slipping, the sections were cleared in xylene ( I O  s) and mounted with Entellan (EMD Millipore, 
Billerica, MA, U.S.A.). The stained sections were reviewed under light microscopy and analyzed by a 
pathologist. 

Statistical Analysis 

Unless otherwise specified, results are shown as means or medians ± standard deviation. A Kruskal 
-Wallis test, followed by a post hoc Mann-Whitney test, was used to evaluate significant differences in 
the viability of cell l ines, the growth rate of xenografts, and the counts of positive cleaved caspase 3 

cel ls for the various treatment groups. A p value less than 0.05 was considered statistically significant. 
All analyses were performed using the IBM SPSS Statistics software application (version 2 1 :  IBM, 
Armonk, NY, U.S.A.). 

R E S U LTS 

Viabi l ity of N B L  Cel l  L ines In Vitro 
We used an MTT assay to assess the effect of THC and CBD on the viability of the SK-N-SH, NUB-6, 
IMR-32, and LAN- 1 NBL cell lines [Figure l(A)] . Jn vitro, after 24 hours of treatment, CBD and THC 
had already effectively reduced the viability ofNBL cell l ines in a dose- (0-50 µg/mL) and time­
dependent manner, with CBD having the better effect. Better response to treatment was observed in the 
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SK-N-SH and NUB-6 cell lines, as demonstrated by a 50% reduction in cell viability at lower cal; � '3 - I Cj 
THC concentrations (5 µg/mL and 1 5  µg/mL for SK-N-SH and NUB-6 respectively, compared with >20 
µg/mL for lMR-32 and LAN- I ). The same trend was found, and even enhanced, after treatment with 

THC and CBD for 48 hours [Figure I (A)] . More importantly, the response after treatment of SK-N-SH 

cells with CBD ( 1 0  µg/mL) was better than the response after treatment with the same concentration of 

THC [Figure I (B), p = 0.0004 for 24 and 48 hours of treatment] . 
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Control THC CBD Control THC CBD 

Ogen i n  a segarate window 

�9-Tetrnhyclrocannabinol  (THC) and cannab i d i o l  ( CBD) reduce v iabi l i ty o r  neuroblastoma ( N B L )  ce l l  l ines 

in vitro, with CBD hav i ng a better e ffect. (A) Ce l l  l i nes S K-N - S H  ( open squares) .  NUB-6 ( open c i rc l es).  

I M R-3 2  (open tri angles),  and LAN- I ( c rosses) were incubated w i th increas ing c oncentrati ons (0-50 

µg./mL) o f  Tl-I C  or CBD for 24 hours and 48 hours. V i a b i l i ty was measured by MTT assay .  ( B )  Mean ± 

standard deviat ion o r  S K -N - S l-1 ce l l v i ab i l i ty alter i ncubat i on w i th I 0 µg/mL THC or CBD for 24 and 48 

hours . * * *  Den otes a s ign i ficant change re lat ive to contro l (p = 0 .0004) .  Data are expressed as a percentage 

or the v e h i c l e  contro l  and are the mean of pooled resu l ts from ex peri ments performed in tri p l i cate. 

The foregoing data indicate that anti-NBL activity is better with CBD than with THC in all NBL cell lines 

tested. Because cell l ines showed varying sensitivity to CBD, we chose the most sensitive SK-N-SH cel l 

line to confirm the antiproliferative effect of CBD in further in vitro and in vivo experiments. 
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We next studied the effect of 48 hours of treatment with increasing doses of CBD (5-20 µg/mL) on cell­

cycle progression [F igure 2(A)] . During treatment with CBD (5 µg/mL), the percentage of SK-N-SH 

cells sequestered in the G 1 compartment rose to 82.4% from 65.8% in untreated control cells [ 
Figure 2(8)] . Accordingly, the percentages of cells in G2 and S phase were found to be decreased, 

indicating that those cell populations had undergone G 1 phase arrest (similar results were obtained 

when NUB-6 cells were treated with I 0 µg/mL CBD; data not shown). Furthermore, an accumulation of 

SK-N-SH cells in sub-G l phase [Figure 2(8)] was detected when that l ine was incubated with I O  
µg/mL CBD (4.27%) and 2 0  µg/mL CBD (25 .3%), indicating the possibility that treatment with CBD 

induced apoptosis in a dose-dependent manner. 
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F I G U R E  2 

A lterat ion of S K-N - S l-1  cel l  cycle progression i nduced by cannab i d i o l  ( C B D ) .  (A)  C e l l  cyc l e  analys is  i n  

untreated SK-N-SH cel l s  a n d  i n  ce l l s  treated w i th increasing concentrat ions of  C B D  for 48 hours. ( 13 )  
Change i n  ce l l  accum u l ation percentages during ce l l  cyc l e  progression after i n c u bation with  C B D  for 48 
hours .  UT = untreated . 
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Apoptotic Cel l  Death 

To verify our hypothesis that the reduction in NBL cell viability associated with CBD treatment was 
indeed attributable to apoptotic cell death, we first examined morphology changes after CBD treatment. 

Microscopic analysis showed that treatment with I O  µg/mL CBD affected cell morphology; the number 
of cells that had lost their normal shape, becoming rounded and swollen, and that floated in the medium 
increased [F igure 3(A)] . Those results confirmed that CBD treatment might induce the appearance of 
typical features of apoptosis. 

(A) Untreated 

1 0  µg/mL 

F I G U R E  3 

(8) Untreated 

7.5 µg/mL 4ll h 1 0 11g/ml 
=--r----Q, 71'!t! 

I I 
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Annexin-V 

(C) llT 7.5 to µi;/ml. µi;/ml. 
45 kDa 4111a - - Actin 

1 71 1 9  kDa Cleaved 
Caspas�-3 

Open i n  a separate window 

Apoptot ic  e ffects o f  cannabi d i o l  (CBD) on S K-N -SH cel ls .  (A) Changes in SK-N -SH cel l morpho logy : 

untreated c e l l s  com pared wi th cel l s  treated with J O  pg/m L C B D  for 48 hours. ( B )  Apoptot i c e ffects of 

C B D  on S K-N-SH cel l s  analyzed by anncxin-V assay .  Ce l l s were treated with CBD in a dose- and t i m e­

dependent manner ( 7 . 5  ft g/m L, 1 0  pg/mL;  24 hours. 48 hours) and were stained with annexin-V and 

7-am i n o act inomyci n  D ( 7  AA D).  QI  = percentage of dead c e l l s ;  Q2 = percentage or  ce l l s i n  l ate apoptosi s :  

Q3 = percentage of  ce l l s  i n  early apoptosi s ; Q 4  = percentage o r  l i v e  c e l l s .  ( C )  Apoptotic effects o f  C B D  o n  

SK-N-SH ce l l s  analyzed b y  caspase-3 assay. Cel ls  were treated with i n creasing doses of  C B D ( 7 . 5  flg/mL, 
I 0 pg/m L)  for 24 hours. 

Next, we used an annexin V assay to measure the percentage of cells undergoing apoptosis after CBD 

treatment [Figure 3(8)] . Staurosporine-treated cells were used as a positive control. Treatment of SK­
N-SH cells with CBD (7.5 µg/mL and 1 0  µg/mL) for 24 hours and for 48 hours resulted in an increase in 
the early apoptotic cell population (annexin V-positive and 7-aminoactinomycin 0-negative) in a time­
dependent manner. A dose- and time-dependent increase in the late apoptotic cell population was also 
demonstrated (annexin V-positive and 7-aminoactinomycin D-positive). Early apoptosis was 
demonstrated in 24% of cells incubated for 24 hours with CBD (7.5 µg/mL), but in only 0.7% of 

01 1 �  
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untreated cells. As Figure 3 shows, the proportion of late apoptotic cells increased to 63% from 35% 

after 24 hours of treatment with increasing concentrations of CBD ( I  0 µg/mL and 7 .5 µg/mL 

respectively) 

Finally, to further confirm the apoptotic effects of CBD on SK-N-SH cells, we measured apoptosis by 

caspase 3 assay [Figure 3(C)] . After 24 hours of treatment with increasing doses of CBD (7.5 µg/mL 

and 1 0  µg/mL ), a dose-dependent cleavage of caspase 3 was found as evaluated by the appearance of 

activated p 1 7  and p 1 9  fragments on Western blot analysis. 

Altogether, the foregoing results confirm that treatment with CBD induces apoptosis in the SK-N-SH 

NBL cell l ine. 

Cel l I nvasiveness 

As shown in Figure 4, cell invasion in Transwell chambers was dramatically decreased for SK-N-SH 

NBL cells treated for 24 hours with CBD ( 1 5  µg/mL and 20 µg/mL) than for untreated cells. 

Untreated CBD, 1 5  �tg/mL 

F I G U R E 4 
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Ant i - invasiveness effect of cannab i d io l  ( C B D )  on S K-N -SI-1 ce l l s . The invasion assays  were performed 

us ing cel l c u l tures (2x I 05 ce l l s/we l l ) treated w i t h  CBD ( 1 5  µg/m L. 20 µg/m L )  for 24 hours:  resul ts  were 

compared with those for untreated ce l l s  ( 2 x  1 05 ce l l s/we l l ) .  For each w e l l  ( treated or u ntreated ce l ls ) ,  1 0  

fie lds were exam ined by l ight m icroscopy. 

Tumour G rowth Rate in Mouse Xenograft Model 

Because tumour regression in an animal xenograft model represents an important endpoint of clinical 

relevance, we evaluated the ability of cannabinoids to reduce NBL tumour growth in vivo. Tumour 

xenografts were first generated by subcutaneous injection of SK-N-SH cells into NOD/SCID mice. The 

mice were then treated with daily intraperitoneal injections of20 mg/kg THC, 20 mg/kg CBD, or ethanol 

vehicle (control), or were left untreated for 14  days. 

Tumour growth was significantly reduced in THC- and CBD-treated mice than in the vehicle-treated or 

untreated mice [Figure SCA)] . Interestingly, response to treatment was observed to be better in the group 

treated with CBD than in the group treated with THC: Median xenograft volume at the end of treatment 
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was 2.3 1 cm3 in the CBD-treated group compared with 4.28 cm3 in the untreated group (p = 0.029) and 

4.3 1 cm3 in the vehicle-treated group (p = 0.036). In the THC-treated group, median volume was 3 .46 

cm3, which was significant only compared with the untreated group (p = 0.039). 
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Can n ab i d i o l  ( C B D )  suppresses tumour growth i n  a mouse xenograft model and i ncreases c l eaved caspase-3 

sta in i ng in t reated xenogralis. (A) G rowth rate o f  S K-N -S J-1 ce l l-{leri ved tumour xenogral1s treated for 1 4  
days w i th in traperi toneal i nject ions of ethanol -veh i c l e  (11 = 1 2. closed tr iangl es). 20 mg/kg 

L'.9-tetrahydrocannab i n o l  (n = 1 2. c losed squares). 20 mg/kg C l3 D  (n = 1 2, c l osed c i rc les)  and u ntreated 
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� \  ) - � 3 - / q  contro l s  ( n  = 1 2, open sq uares) . Data represents tumour vo lume dur ing 1 4  days of treatment . " p < 0.05 and 

b p < 0.0 I for CBD compared with ethanol treatment (Mann-Whitney U-test). (8) Acti vated caspase-3 

i m m unostain ing  in S K-N S-H cel l-derived tumour xenografts treated with CBD 20 mg/kg or ethanol 

vehic le for 1 4  days. (C) Counts of c leaved caspase-3 i m m un oreact ive ce l l s  i n  J 8 x  I 0 l ens  fields  from 

xenografts of CBD- and ethanol- treated mice .  " p  < 0.000 I compared with ethan o l .  

To further define the in vivo effect of CBD treatment with respect to apoptosis induction, we analyzed 

tissue obtained from tumour xenografts. Tumours were excised after the last day of treatment, and 

paraffin-embedded sections were analyzed irnmunohistochemically with the apoptosis indicator cleaved 

caspase 3 .  Cells positive for cleaved caspase 3 were detected with significantly greater frequency in 

sections of xenografts from CBD-treated mice [F igure 5(8)] than in sections from ethanol-treated mice 

[p < 0.00 1 ,  Figure 5(C)]. 

To summarize, THC and CBD both suppressed the SKN-SH tumour xenograft growth rate, with CBD 

treatment demonstrating a better effect. Moreover, the better efficacy of CBD and its effect on the 

induction of activated caspase 3 are consistent with the results obtained in vitro. 

D ISC U SS IO N  
--------------------------·------�------·-----

In recent years, interest in the role of cannabinoids, mainly THC, in cancer therapy has been renewed 

because of the ability of these molecules to limit tumour cell proliferation and to induce selective cell 

death�Q.lQ_ The response to treatment with cannabinoids has been investigated and demonstrated in a 

wide variety of adult tumours.N; however, the effect has been studied in only a few pediatric 

tumourslJ.,J:!.. We therefore investigated the role of cannabinoids in a pediatric tumour, NBL, which is 

the most frequent extracranial solid tumour of childhood and which still carries a very poor prognosisl. 

We focused only on the major compounds in cannabis, THC and CBD. The results obtained in the in 

vitro studies can be summarized as follows: 

• Both molecules-and CBD in particular-reduced the viability ofNBL cells. 

• The effect of CBD seemed to be mediated by apoptotic cell death, as demonstrated by 

morphology changes, accumulation of sub-G I cells, annexin V assay, and increased expression 

of cleaved caspase 3 .  

• The invasiveness ofNBL cells was also reduced with CBD treatment. 

Based on that first set of results, we studied the effect of CBD and THC on xenograft tumours generated 

in NOD/SCID mice from SK-N-SH cells that had already demonstrated the greatest sensitivity to the 

effect of those molecules. In accord with the findings from the in vitro experiments, THC and CBD both 

reduced the xenograft growth rate, with CBD showing a superior effect. 

Our in vitro data suggesting that CBD inhibits the proliferation of, and induces apoptosis in, NBL 

cells-together with its remarkable effect on NBL xenografts-are, to the best of our knowledge, the 

first to show an antitumour effect of CBD on NBL cells. Moreover, the results obtained in our study 

indicate that, of the two cannabinoids tested, CBD was more effective on the SK-N-SH cell line and on 

xenografts than was the more-studied THC. Those results accord with recently emerging data showing 

an effect of CBD on other tumours such as glioblastoma and breast, lung, prostate, and colon cancerllill 
-H. 
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t..9-Tetrahydrocannabinol, the second most abundant cannabinoid in Cannabis saliva, has been shown 

to induce apoptosis and to inhibit tumour cell viability and invasiveness in various tumoursH-�, as our 

study also demonstrated. Recently, CBD was also reported to enhance the production of reactive oxygen 

species in cancer cells12, to downregulate the metastatic factor ld l ,  and to upregulate the pro­

differentiation factor Id2 1 6.4°. 

The mechanism by which CBD produces the observed effects has not yet been completely clarified, but 

seems to be independent of the CB I and CB2 receptors. Various studies have demonstrated that CBD 

acts as an agonist for vanilloid receptor I and for the TRPV2, TRPA I ,  PPARG, and 5-HT I A  receptors, and 

as an antagonist for the TRPM8 and GPR55 receptorsil. However, CBD's antitumourigenic molecular 

mechanisms of action have not been studied in NBL. A hint can be found in several reports showing that 

various NBL cell lines express the foregoing receptors shown to be involved in the action of cso1£�. 
Several studies have demonstrated that activation of those receptors with agonists other than CBD 

mediates cell death in a variety ofNBL cell lines, including SK-N-SH±2,12., the CED-responsive cell line 

in our study. 

As a potential therapeutic agent, CBD could have many advantages, especially compared with 

psychoactive THC. Because most-if not all-of the psychoactive effects of cannabinoids are produced 

by activation of the central CB I receptors11, CBD, which has been shown to act independently of CB I ,  is 

devoid of psychoactive effects1l! and can serve as a more suitable treatment, especially in children. 

Additionally, it shares the pall iative properties and low toxicity profile described for other 

cannabinoids, has none of the strong side effects associated with chemotherapeutic agents!Q,l.li,12, and 

might have synergistic activity with well-established antineoplastic substances!Q·�. 

The most widely used route of cannabinoid administration is smoking-an unattractive clinical option, 

particularly in children. Our work indicates that systemic (intraperitoneal) administration of CBD 

effectively reduces tumour growth, and use in a clinical setting can therefore be based on other routes 

of administration, such as in oral or oromucosal treatments. 

CO N C L U S I O N S  

O ur  findings about the activity o f  CBD i n  NB L  support and extend previous findings about the 

antitumour activities of CBD in other tumours and suggest that cannabis extracts enriched in CBD and 

not in THC could be suitable for the development of novel non-psychotropic therapeutic strategies in 

NBL. Use of CBD either as single agent or in combination with existing compounds and chemotherapy 

agents is a possibility. Combination therapy might improve the antitumourigenic effects of other 

treatments and allow for a reduction in the chemotherapy dose, minimizing toxicity and long-term 

sequelae. Future studies are needed to highlight the pathways involved in the antitumourigenic effects 

of CBD in NBL as demonstrated in the present work. 
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Abstract 

Endometriosis is a disease common in women that is defined by abnormal extrauteral growths of 

uterine endometrial tissue and associated with severe pain. Partly because how the abnormal growths 

become associated with pain is poorly understood, the pain is difficult to alleviate without resorting to 

hormones or surgery, which often produce intolerable side effects or fail to help. Recent studies in a rat 

model and women showed that sensory and sympathetic nerve fibers sprout branches to innervate the 

abnormal growths. This situation, together with knowledge that the endocannabinoid system is involved 

in uterine function and dysfunction and that exogenous cannabinoids were once used to alleviate 

endometriosis-associated pain, suggests that the endocannabinoid system is involved in both 

endometriosis and its associated pain. Here, using a rat model, we found that CB 1 cannabinoid 

receptors are expressed on both the somata and fibers of both the sensory and sympathetic neurons that 

innervate endometriosis's abnormal growths. We further found that CB I receptor agonists decrease, 

whereas CB 1 receptor antagonists increase, endometriosis-associated hyperalgesia. Together these 

findings suggest that the endocannabinoid system contributes to mechanisms underlying both the 

peripheral innervation of the abnormal growths and the pain associated with endometriosis, thereby 

providing a novel approach for the development of badly-needed new treatments. 

Keywords: visceral pain, neural sprouting, neuroplasticity, neurovascular, transplant, sensory­

sympathetic coupling 

1 .  Introduction 
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Endometriosis, a disease common in women of childbearing age, is defined by abnonnal growths of 

uterine endometrial tissue outside the uterus. Symptoms include dysmenorrhea, dyspareunia (vaginal 

hyperalgesia), chronic pelvic/abdominal musculoskeletal and other types of severe pain that are often 

difficult to alleviate without resorting either to honnonal treatments that produce often-intolerable side 

effects ofhypoestrogenicity or to surgery that frequently fails to help [.lQ,2 1 ,27,.lQ,48] .  New treatment 

strategies are badly needed. Although it is recognized that both inflammatory and neuropathic 

mechanisms contribute to endometriosis-associated pains, progress in developing new treatment 

strategies is impeded by a poor understanding of how the growths, which do not correlate with the 

pains, contribute to them [.lQ,£1,27,48] .  

A rat model of surgically-induced endometriosis (ENDO), in which ectopic uterine cysts fonn in the 

abdomen [il], develops pain symptoms similar to those of women, including vaginal hyperalgesia ( I  0) 
and vaginally-referred abdominal muscle hyperalgesia [J!] . The ENDO model's  surgical control 

(shamENDO) develops neither cysts nor pain symptoms [.!.Q,J!]. The ectopic growths in both the rat 

model and in women recruit their own sensory and sympathetic nerve supply [1_,�. This innervation in 

the rat model, diagrammed in Fig. I b, consists of branches of axons that sprout from pre-existing 

sensory neurons whose cell bodies are located in thoracic dorsal root ganglia (DRG) and from 

sympathetic neurons whose cell bodies are located in the coeliac ganglion (CG). Findings from the rat 

model and clinical studies strongly support the conclusion that this innervation contributes to 

endometriosis-associated pain [£1,45,48] .  
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Open in a separate window 

C B  I co-local ization o n  sensory and sympatheti c  axons i n  ectopic endometrial cysts, and on cyst­

innervat ing sensory and post-gangl ion ic  sym pathetic gangl ion ce l ls  i n  thoracic dorsal root gangl ion ( DRG ) 

and coel iac gangl ion ( CG), respectively. Boxed areas in b show approx imate locations of 

photo m icrographs i n  the other pane ls .  Panel a shows cyst- i nnervat ing neurons in  a T I O  DRG retrogradely­

labeled with O i l  dye ( b lue), some of which co-label with both C B  I (red) and sensory-calcitonin gene 

related pept ide (CG RP-sens; green) antibodies. Tripe- labeled neurons appear w h i te.  Panel c shows cyst­

i nnervat ing neurons in  a CG, some of which co-label with both CB I (red) and sympathet ic-tyrosine 

hydroxylase (TH-symp; green) antibodies.  Tripe-labeled neurons appear white .  Panel d shows C B ! ­

labeled ( red) either CGRP-sens o r  vesicular monoamine transpo1ter 2-sympathetic (VMAT2-symp)-l abel ed 

fibers ( both green) in the cyst. Double-labeled fibers appear yel l ow.  A rrows in a l l  merged images point to 

examples of e i ther tripe-labeled gangl ion  cel ls  ( panels a and c) or double-labeled axons ( panel d) .  See 

M ethods for detai l s  of i m age acquis i t ion and preparat ion used to generate th is  figure.  Cal ibration bars, l OO 
�Un . 

The CB l cannabinoid receptor protein {CB l )  is found in the rodent uterus and blastocyst where the 

receptor contributes to normal fetal implantation and implantation failure [ill . These findings implicate 

involvement of the endocannabinoid system in reproductive function and dysfunction. The 

endocannabinoid system plays a key role in pain mechanisms [1l], and, previously, cannabinoids were 

long used by women to alleviate dysmenorrhea [�. 

I 

I 
I 

l 
' 'i 
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Together the findings suggest that the endocannabinoid system is involved in endometriosis �;;ts ), 3 ) l! 
associated pain via CB 1 receptors and innervation of the ectopic growths. Using the rat model, we 

performed a combination of immunohistochemical and pharmacological studies to test this hypothesis 

and assess the endocannabinoid system's  potential as a target for new therapies. Studies were done 

when the rat was in proestrus, the estrous stage when hyperalgesia in the ENDO model is most severe 

[lQ,45,3 8 ] .  

2 .  Materials and methods 

2 . 1 .  Animals and vagi na l  cytology 

Adult female Sprague-Dawley rats (Charles River) were used. They weighed 1 75-200g at study start 

and 300-350g when euthanized. They were maintained on a 12-h light/dark cycle (lights on 07:00), 

housed individually in a temperature-controlled room (22.2°C) in plastic cages lined with wood chip 

bedding, with ad libitum access to Purina rat chow and water. Reproductive status was determined by 

histological examination of cells extracted by daily vaginal lavage done -2h after lights on Q.] . All rats 

cycled regularly ( 4-day cycle) during the study. Assessments were done when the rat was in proestrus 

(traditional nomenclature; Q.]) 3 - 8 h after lights on. The studies were approved by Florida State 

University' s  Animal Care and Use Committee and adhered to the guidelines of the Committee for 

Research and Ethical Issues of IASP ljl]. 

2 .2 .  Endometriosis (ENDO) and control (shamENDO) su rgeries 

Surgery was done under aseptic precautions using methods developed by Vernon and Wilson [ill . Rats 

in diestrus were anesthetized with a ketamine hydrochloride and xylazine mixture (K/X; 73 mg/kg and 

8 .8 mg/kg, respectively, i.p.) and put on a heating pad to maintain body temperature -37°C. A midline 

incision was made to expose the uterus. A -I-cm segment of left uterine horn and associated fat was 

removed and put in warm sterile saline. Four pieces of uterine horn (-2 mm x 2 mm) or, for 

shamENDO, four similarly-sized pieces of fat were cut from this segment. Using 4.0 nylon sutures, the 

pieces were sewn around alternate cascade mesenteric arteries starting from the caecum, and the wound 

closed in layers. Postoperative recovery was uneventful; regular estrous cyclicity resumed within a few 

days. All assessments were done > 6 wks after the surgery; i.e., when ENDO-induced hyperalgesia is 

fully-developed and stable [lQ,45,3 8] .  

2.3 .  Sample harvesting and tissue p reparation for immunohistochemical stud ies 

On the day of euthanization, each rat (in proestrus, 6 - 10 wks after ENDO surgery) was anesthetized 

with urethane ( 1 .2 g/kg, i.p.) and perfused transcardially with 4% paraformaldehyde in O . I M  phosphate 

buffer. The cysts, a I -cm section of the mid-right (healthy eutopic) uterine horn, dorsal root ganglia 

(DRG) from T3-S l ,  and the coeliac ganglion (CG) were harvested and post-fixed in the same fixative 

for 4h. Samples were cryoprotected in 30% sucrose and stored at -80°C until sectioned. Cysts were 

embedded in Histo Prep medium (Fisher Scientific), cut serially in 20µm-thick sections on a cryostat, 

and thaw mounted on subbed slides. 

2 .4 .  S ing le  C B 1  immunosta in ing of cysts 

The CB I receptor antibody was raised in rabbits using a glutathione-S-transferase fusion protein 

containing the last fifteen amino acids of rat CB 1 .  This same fusion protein was used for affinity 

purification (details in [§.]). The specificity of this antibody has been demonstrated by a lack of 

immunoreactivity in CB I receptor knockout mice [§.]. Antigen was retrieved in I 0 mM sodium citrate 

(pH 9.0), 80°C for 5 min. Sections were quenched (1% NaHB4, I O  min; 0.3% H202, 1 5  min), then 

blocked in 0.3% Triton X- 1 00 in 0.05 M Tris-NaCl with 10% normal goat serum (NGS) and avidin (2 
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drops/ml), I h. Sections were incubated with rabbit anti-CB I primary antibody ( 1  :3000) in 0.3% Trlto' : "; - I 4' 
X- 1 00 in 0.05 M Tris-NaCl, including 2% NGS and biotin (2 drops/ml) at 4°C for 48 h. Sections were 

incubated in biotinylated goat anti-rabbit lgG ( 1  :300; Vector, at room temperature (RT) for 2 h, then 

incubated in avidin-biotin-peroxidase complex (Elite kit, Vector) for 1 .5 h. Staining was visualized with 

3,3 '-diaminobenzidine (DAB kit, Vector). Controls were omission of primary or secondary antibody 

and absorption of primary antiserum with its respective antigen prior to use. There was no labeling in 

control sections. 

2 . 5 .  Quantificat ion of C B 1 -positive fibers in cysts and uterus 

Sections of cysts and uterus (n = 8) harvested from the same rats were analyzed. An image of an entire 

DAB-stained section through the middle of each cyst or mid-uterine horn was captured with an 

Optronics Microfire camera and Neurolucida software (MBF Bioscience). Using a protocol described 

previously (g], a region in each section around the hilus of the cyst or an equivalent region of the 

uterus was demarcated (Fig. 2a, b), and its area calculated with the Stereo Investigator program. Two 

observers, blinded to group and consistent (r > 85%) independently counted nerve fibers in this area 

using criteria described elsewhere [22). After decoding, data were analyzed with unpaired Student's  

t-tests. 
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Density of CB I -posit ive fi bers i s  greater i n  the cysts and uteri ne  horn. The reg i on s out l i ned  i n  the 

photo m i c rographs ( a ,  b )  show the approximate area i n  which counts were m ade i n  each ti ssue ( i .e . , the 

h i l us o f  the cyst:  the region i n  the uter i n e  horn at the entrance of the uter ine artery).  N ote that the s i ze of 

t h i s  area d i d  not d i ffer between the two tissues (P = 0.89, unpaired Student ' s  I-test). For tl1e graph i n c. * . P 
= 0.024: unpaired Student ' s  I-test. Data shown as m eans and s.e. m .  Cal i brat ion bar = 0 .5  mm for both 

photom icrogra phs. 

2 .6 .  Double-immunosta in ing of cysts for CB 1  and either calciton in gene related peptide  
(CGRP)  or  vesicular monoamine transporter 2 (VMAT2) 
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Sections were immunostained with primary antibodies for CB I (rabbit CB I -L I S;  from [Q]) and eithe! 
rabbit CGRP or rabbit VMAT2 (Chemicon: CGRP, AB5920, polyclonal; VMAT2, AB 1 598, raised 

against 1 3  amino acid C-terminal domain). Sections were washed in phosphate buffered saline (PBS), 

treated with Risto-VT-one antigen retrieval reagent (Nacalai) for 20min at 70°C, then washed in PBS 

and quenched in 0.3% H202 in PBS for l h. First blocking was in 5% horse serum (HS) in 0.3% PBS­

Tween-20 (PBST) for lh at RT. Incubation in CB I primary antibody (I : 1 0,000) was done in 2% HS for 

2h at RT, then overnight at 4°C. Sections were washed in 0. 1 %  PBST and incubated in ImmPress 

(Vector) secondary antibody for 30 min at RT. After washing in 0. I %PBST then PBS, amplified 

signals were generated with Perkin Elmer Cy3 Tyramide Signal Amplification substrate (Perkin Elmer) 

at I :50 in manufacturer's buffer for I Omin. Sections were washed, blocked in normal goat serum (NGS) 

and incubated with either CORP or VMAT rabbit primary antibody ( 1  :4,000 dilution each) overnight in 

0 .3% PBST containing 2% NGS. After washing in PBST, sections were incubated in Cy2 Goat anti­

rabbit secondary antibody ( I  :400, Jackson Immuno) for 2h, washed and mounted (Pro Long, Invitrogen) 

for fluorescent image acquisition. Controls were omission of either primary antibody (no labeling 

observed), and assurance that CB I fluorescence was visible only after amplification. A semi­

quantitative assessment of CB I co-labeling with either CORP (sensory fibers) or VMA T2 (sympathetic 

fibers) was done on 6 sections from 6 rats. Double-labeling was characterized as "all (> -75%)," "many 

(-75-50 %)," "few (-50-25 %)," or "none. "  

2 .7 .  Retrograde labe l ing of  gangl ion cells i n  dorsal root gangl ia (DRG) and coel iac gangl ia 
(CG) 

Six to I 0 wks after ENDO surgery, 5 rats were anesthetized with KIX. Under aseptic conditions, the 

cysts were localized and isolated from surrounding tissue. Crystals of the neurotracer Dil ( 1 .2 - 2 mg) 

were put inside each cyst through a small incision in its wall. The incision was closed with a suture, and 

rats recovered for -2 wk before euthanization (in proestrus) and tissue harvesting. Cryostat-cut sections 

were first analyzed by epi-fluorescent microscopy to select sections containing retrogradely-identified 

ganglion cells labeled adequately for later confocal image acquisition to examine triple labeling with 

Oil and antibodies specific for sensory and sympathetic fibers, described next. 

2 . 8. l m munoh istochemica l  processing of D RGs and CGs 

ORGs containing ganglion cells retrogradely-labeled with Oil were double-immunostained using 

primary antibodies for CB I and CGRP (specified in Sections 2.4 and 2.6). CGs containing ganglion 

cells retrogradely-labeled with Oil were double-immunostained using primary antibodies for CB I and 

for sympathetic neurons (rabbit a-tyrosine hydroxylase; TH; Chemicon, AB 1 52, polyclonal, purified, 

SOS-denatured TH was used as the immunogen). lmmunohistochemistry was done as described above 

with the following modifications: amplified signals for CB l were generated with Perkin Elmer Cy5 

Tyramide Signal Amplification substrate at I :500 in amplification buffer for l 5min. After washing and 

subsequent blocking in 5% NGS, sections were incubated with either CORP (for ORGs) or TH (for 

CGs) rabbit primary antibody (1 :4,000 dilution each) overnight in 0.3% PBST/2% NGS. After washing 

in PBST, sections were incubated in Cy2 Goat anti-rabbit secondary antibody (I :400, Jackson lmmuno) 

for 2h, washed and mounted (ProLong) for confocal image acquisition. Controls were: (a) omission of 

CB I antibody followed by TSA amplification and subsequent verification that the CB I antibody signal 

could only be detected when amplified, (b) omission of either second primary antibody (CGRP/TH), 

and (c) omission of Cy2 secondary antibody. 

Confocal images were captured using a Leica TCS SP2 AOBS laser confocal microscope. 

Monochromatic lasers at minimal excitement (Cy2 = 488 nm ; Oil = 543 nm , Cy5 = 647 nm) and 

optimal photomultiplier settings for each of the three fluorescent dyes were used. Image stacks of 1 0  

images at 2-µm intervals were acquired for each dye. Averaged overlays o f  the three separate captures 
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were generated with Leica LCS suite software and exported for contrast and brightness correction in 

Adobe Photoshop, v. 6 (Adobe Systems). For clarity in flgJ, the original dye colors were changed 

using Adobe Photoshop CS4 Extended 

(http://www.m icroscopvu.com/art ic les/confocal/threeco lorconfocal . htm l) . Grey scale image data from 

each dye capture was placed into a single channel of a Red-Green-Blue (RGB) image file. Image 

capture from Dil (originally red) was placed into the Blue channel, showing only blue. Image capture 

from CB 1 (originally magenta) was placed into the Red channel, showing only red. Image captures 

from CGRP and TH (originally green) were placed into the Green channel; showing only green. The 

three differently-colored images were then aligned and merged, and the contrast and brightness of the 

merged images globally adjusted. 

2 .9 .  Assessment of triple-labeled gangl ion cel ls in DRG and CG 

T9 or T I  0 DR Gs and CGs from four rats were chosen based on image quality of their retrograde 

labeling and immunohistochemical labeling with two antibodies. Singe sections were randomly selected 

from the middle of each DRG or CG. For each section, the original separate confocal images of 

fluorescent labeling for each of the three markers in (Dil, CB I and either CGRP or TH) were coded and 

quantified using the Stereo Investigator program from MBF Bioscience. The three images from each 

section were overlaid and counted individually, allowing the experimenter to count neurons labeled 

with CB I ,  Dil, and either TH (in CGs) or CGRP (in DRGs), and then the double- and triple-labeled 

cells. The area and diameter of each counted cell in the DRGs was measured using the same program. 

Numbers of cells labeled by CB 1 ,  Dil, and either TH or CGRP within each ganglion, and the cell sizes 

were exported to spreadsheets to calculate the number of single-, double-, and triple-labeled DRG and 

CG cells, and the average sizes of the differently-labeled DRG cells. 

2 . 1 0 . Studies of visceromotor reflex (VMR) to vag inal  d istention ,  genera l  

Before initiating VMR measures, and > 1 0  wks after ENDO surgery, each rat was acclimatized to the 

testing box (a clear acrylic chamber 65 mm wide x 75 mm high x 220 mm long) and to receiving 

vaginal distention in the box. Rats were put in the box for l 0 min daily for 4-5 days. During the last 2 

-3 days of this period, a distendable latex balloon (8 mm long by 1 .5 mm wide uninflated) was inserted 

in the mid-vaginal canal and distended in 0.05 ml increments over -1 -min period via a hand-held 

1 .0-ml syringe filed with water to a 1 .0 ml maximum unless the rat struggled. This distention stimulus 

was identical to that used in previous studies of vaginal nociception in awake rats [l..Q,:!2] . Note that in 

these earlier behavioral studies, we found that the probability of the rat's making escape responses 

increases as the distention volume increases. Most naive rats begin making responses when distention 

volume reaches 0.35 ml;  the probability of escape increases to 1 00% by 0.85-1 .0 ml of distention 

[l..Q,45] .  

2 . 1 1 .  E lectrode imp lantation ;  record ing electromyographic (EMG) activity d u ring vag ina l  
d istention 

Each fully-acclimated rat was anesthetized with K/X. Under aseptic surgical conditions, sterilized 

Teflon-coated stainless steel wires (AS633, Cooner Wire) were threaded into the left external 

abdominal oblique muscle and exteriorized at the back of the neck. After 7 to 1 0-days recovery, the rat 

was put in the testing box and its electrodes connected to measure EMG activity. EMG signals were 

amplified, filtered (low, 3 kHz; high, 1 0  Hz), converted to digital data using a Micro 1401  processor 

and sampled at 1 kHz using Spike2 software (Cambridge Electronics Design). The balloon was inserted 

in the vaginal canal, and connected via a catheter to a pressure transducer (COBE Cardiovascular) and 

to a water-filled syringe connected to a syringe pump. After a stable baseline EMG activity was 

recorded, the balloon was inflated at a steady rate (0.3 ml/min). The maximum distention was either the 
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volume that evoked enough EMG activity so that a threshold could later be clearly defined offiine or a I 01 J CJ 
top volume of 0 .825 ml .  (The threshold volume; i.e., the VMRth, is described below in the data analysis 

section.) Note that if the rat struggled or tried to remove the balloon, the balloon was immediately 

deflated. 

2 . 1 2 . Drug treatment 

Before drugs were delivered, the VMR was measured twice ( 1 0-1 5  min interval). The drug solution 

was then injected i.p. Thirty minutes later, the VMR was recorded again. In the WIN2, dose-response 

study (fig. 3 b), rats were treated with different doses ( 1 mg/kg, 3 mg/kg) of (R)-(+)-WIN 55,2 1 2-2 

mesylate salt (WIN2) using a within-rat, cross-over design. The interval between doses was 4 days. To 

determine if this dosing scheme produced tolerance, the effects of single and multiple doses were 

compared. As seen in Fig. 4, this dosing scheme did not produce tolerance. In the antagonist study ( 

Fig. 3 c), rats were treated with: (a) WIN2 (3mg/kg), (b) WIN2 (3mg/kg) combined with the CB I 

antagonist (AM25 1 ,  3 mg/kg) or with the CB2 antagonist (AM630, 1 mg/kg), (c) the antagonists alone 

(same doses), or (d) vehicle alone. Each rat was tested 2 to 6 times with a different treatment each time, 

at intervals greater than 4 days. 
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Effects of W I N 2  (CB l /CB2 agon ist), AM 25 1 (CB I antagonist). AM 630 ( C 8 2  antagonist) on the 
vi scero m otor re flex thresho l d  ( YM Rth) to vaginal d i stent ion.  The d iagram in a shows the test i n g  set-up. 

The graph in  IJ compares the e ffect of 2 doses of WIN2 on the V M Rth i n  sham EN D O  and EN DO rats. 

Comparing only the back bars shows that the pre-drug V M Rth was sign i fi cantly greater i n  sham EN DO 

https ://www.ncbi.nlm.nih.gov/pmc/articles/PMC2972363/ 1 / 1 9/20 1 9  



enctocannatnn01ct mvolvement m enctometr1os1s 

I 
.Page ot i 

(? � � >-l q  I l 7 
\ 

than i n  ENDO rats : P = 0.00025.  unpa i red Studen t ' s  I-test , w h i c h  con fi rms ear l ier  studies that ENDO 

produces re ferred muscle hypera lges ia [381 .  I n  the shamEN DO group. WIN2 had no s ign ificant affects: 

1 � J  1 cr  
A NOYA ( P  = 0 . 3 5 3 ) .  I n  contrast, i n the EN DO group, both doses o r  WIN2 increased the YM Rth 

s i gn i fi cant l y . ** P < 0.0 I compared w i th pre-drug; ANOY A fo l l owed by post-hoc pai red Student ' s  t-tests. 

Thus. W IN2 a l l ev iates referred muscle hyperalges ia  in  the EN D O  group .  The graph i n c i l l ustrates, in 

ENDO rats . the e ffect s of W IN2 when combi ned w i th an tagon i sts AM 25 1 (CB I -antagon is t :  CB I ant) and 

Al'vl630 ( C B2 antagon i st ; CB2-ant) and with the antagon ists del i vered alone.  * *  P < 0.008 compared with 

pre-drug; ANOV A fo l lowed by post-hoc Student ' s  1-tests, w i th a lpha set at 0.008 ( Bonferron i correcti on) .  

The CB I. but not the  C B 2  antagon i st preven ted the e ffect o f  W J N2,  which  i n d icates that W IN 2  acts  v i a  the 

CB I receptor. The CB I .  not the CI32. antagon i st alone s ign i ficantly red uced the V MRth ( increases 

noc i ccpti on ), i n d i cat i n g  that endocannab ino ids norm a l ly suppress endometrios i s- i nduced hyperalgesia.  

Data shown as means and ± s . e . m .  
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Lack o f  to lerance to repeated ad m i n i strat ion of  W I N 2  over 8 day s . The graph compares the effect on the 

V M Rth of a s i ng l e treatment of WIN2 (3  mg/kg) w ith mu lt ip le  treatments i n  EN DO rats .  In the m ultip le 

group, W IN2 was given three t i mes at four-day i ntervals .  No values between s ingle-and mu lt iply-dosed 
groups differed sign i fi cant ly:  i . e . ,  pre drug (P = 0. 775).  post-drug (P  = 0 .43 7), or the change in V M Rth 

from pre to post drug ( P  = 0.7 I I ,  not shown on graph ); S tudents I-tests. Data are sh ow n as means ± s .e .m .  
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2. 1 3 . D rugs and doses I - :J J - 1  c, 
WIN2 and AM 25 1 trifluoroacetate salt were purchased from Sigma. AM 630 was purchased from 

Tocris. Drugs were dissolved with 5% dimethyl sulfoxide-distilled water and administered at 2 mVkg. 

The doses for WIN2, AM25 l and AM630 were chosen based on effective doses in similar studies by 

others [l.2.,32]. Note that the lower dose of the CB2 antagonist is unlikely to account for the lack of 

effectiveness of this antagonist in the present studies (Fig. 3c) because others have shown in rats that a 

pharmacological effect on a visceral organ that had been induced by a selective CB2 agonist was 

abolished by the same dose of AM 630 used here ( I  mg/kg) (33] ;  i.e., this dose is sufficient to produce 

a selective CB2 antagonism. 

2. 1 4 . Data analysis for VM R stud ies 

As previously �], area-under-the-curve (AUC) values of the VMR were used for statistical analyses. 

AUCs of the EMG were calculated for every 1 5-sec period beginning with a baseline period 1 5  sec 

before inflation of the balloon. The VMR threshold value (VMRth) was defined as the distention 

volume that induced twice (200%) the baseline AUC. Changes in VMRth values from before to after 

drug administration were then calculated. 

SPSS/PASW version 1 7  software (IBM) was used for statistical analyses. For the two WIN2-dosing 

studies (ENDO group, sharnENDO group, Fig. 3 b ), the data were analyzed using two-way ANOV As. 

The ENDO group's  ANOVA was significant [F(5,24) = 6.928, P = 0.000], with significant effects of 

dose (P = 0.0 1 0), pre-post (P = 0.00 1 ), and dose/pre-post interactions (P = 0.027). The ANOVA was 

therefore followed by post-hoc Student's  /-tests for pre-drug versus post-drug effects, significance set at 

0.05. The shamENDO group's ANOVA was not significant [F(5,24) = 1 . 1 68, P = 0.353],  and therefore 

not followed by post-hoc tests. For the antagonist study (Fig. 3c ), the two-way ANOV A was significant 

[F( l 1 ,48) = 1 3 .0 1 0, P = 0.000], with significant effects of treatment (P = 0.000) and treatment/pre-post 

interaction (P = 0.000). This ANOVA was therefore followed by Student's  /-tests, with significance set 

at 0.008 (Bonferroni correction). 

3. Results 
-----------------------·--· 

3 . 1 .  C B 1  receptors are located on sympathetic and sensory fi bers that i nnervate the ectopic 
g rowths 

If the endocannabinoid system is involved in endometriosis and its associated pain, then CB 1 receptors 

should be located on the axonal fibers innervating the cysts. With double-labeling fluorescence 

immunohistochemistry, most (> 75%) sympathetic fibers (vesicular monoamine transporter 2, VMA T2-
positive) and many (50 - 75%) sensory fibers (calcitonin gene related peptide, CGRP-positive) in the 

cysts co-labeled with an antibody for CB 1 receptors (CB 1 ;  (QI) (fig. I d). The fibers were associated 

mainly with blood vessels and muscle fibers in the walls of the cysts, and were seen less often in the 

endometrial layer. Although some CB I -labeled fibers were observed in the eutopic uterus of the same 

rats, notably, the density of the fibers was significantly higher in the cysts than uterus (.Ei&l). 

3 .2 .  C B 1  receptors are located on neuronal somata from which axons sprout  to i nnervate the 
ectopic g rowths 

Support for CB 1 involvement in endometriosis-associated pain would be strengthened by evidence that 

CB 1 receptors are located on the somata of sensory and sympathetic neurons that innervate the cysts. 

Results of tripe-labeling fluorescence immunohistochemical experiments examining neuronal somata 

were consistent with the fiber labeling. For cyst-projecting CG neurons (identified by the retrogradely­

labeled fluorescent marker Oil), 52% co-labeled with CB l ,  many of which (68%) were additionally 
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identified cyst-projecting DRG neurons, 47% were labeled with the CB I ,  some of which (24%) were 

also CG RP-labeled. Overall, cyst-projecting CB I -positive DRG neurons were small to medium-sized 
(diameter range and median:, 22.9 - 4 1 .5 µm; 33 .6 µm). Those DRG neurons that were additionally-
labeled by CGRP were mainly small (diameter range and median: 22.9 - 30.4 µm; 27.7 µm). These 
sizes are within ranges reported by others for DRG neurons containing either CB I [20,1.Q] or CGRP 
[ill . 

3 . 3 . Pharmacolog ical stud ies 

Support for the involvement of CB 1 receptors in endometriosis-associated pain and for the 

endocannabinoid system as being a potential treatment target would be strengthened by evidence that 
exogenous cannabinoid agents reduce ENDO-induced hyperalgesia. Three studies were done to address 
this issue by testing the effects of cannabinoid agents on referred nociception in ENDO or shamENDO 
rats. Referred nociception was measured by distending the. vaginal canal and recording the volume 
threshold at which electrical activity occurred in the external abdominal oblique musculature (Fig. 3a) 
[3 8] .  This muscle activity is called the visceromotor reflex (VMR; Q.2]) and its threshold, the VMRth. 

3.4 .  WI N 5521 2-2 (WI N2) ,  a CB1 /CB2 agonist, a l leviates referred muscle hyperalgesia i n  
E N DO rats 

The effects of different doses of the CB 1/CB2 agonist, WIN 552 1 2-2 (WIN2) [f.f], on vaginal 
distention-induced referred abdominal muscle nociception in conscious ENDO and shamENDO rats 
were tested using a within-rat cross-over design. The VMRth was significantly lower in ENDO than 
shamENDO rats, confirming the existence of vaginally-referred muscle hyperalgesia in unanesthetized 
ENDO rats Q.H WIN2 treatment had no significant effect on shamENDO rats, but significantly 
increased the VMRth in ENDO rats (Fi!!. 3b  ) . No tolerance was apparent after multiple treatments ( 
F ig. 4). 

3 . 5 .  WI N2 a l leviates referred muscle hyperalgesia in  ENDO rats in  a C B 1  receptor-dependent 
manner 

To determine which receptor was involved in the alleviation ofhyperalgesia, we tested the effects on 
the VMRth of combining WIN2 with a CB 1 or CB2 receptor antagonist (AM 25 1 or AM 630, 
respectively; [ll]). Co-administration of AM 25 1 ,  but not of AM 630, with WIN2 prevented WIN2's 
reduction of ENDO-induced hyperalgesia (Fig. 3c). 

3 .6 .  The endocannabinoid system is normal ly engaged i n  EN DO's induction of vag ina l  
hyperalgesia 

To examine the potential role of endogenous cannabinoids in ENDO-induced vaginal hyperalgesia, the 
CB 1 or CB2 receptor antagonists were given alone to ENDO rats. The CB 1 (AM 25 1 ), but not the CB2 

(AM 630) antagonist, increased the referred hyperalgesia (i.e., decreased the VMRth; Fig. 3c). Because 
AM25 l competitively inhibits endocannabinoid activation of CB I receptors [lfil, this fmding, together 
with the immunohistochemical results above, suggests that endocannabinoids tonically suppress 
ENDO-induced hyperalgesia. 

4. Discussion 

4 . 1 .  Ectopic g rowths,  their i nnervation,  and CB 1 receptors 
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We used a rat model to test the hypothesis that the endocannabinoid system contributes via the nervous 

system to both the ectopic growths that define endometriosis and the hyperalgesia associated with it. 
Two findings support the first part of this hypothesis, endocannabinoid involvement in innervation of 
the growths. First, CB I receptors were abundantly found not only on sensory and sympathetic fibers 
that had sprouted to innervate the ectopic growths (cysts), but also on retrogradely-identified somata of 
DRG and CG neurons from which the sprouted fibers originate. This finding indicates that CB I 
receptors are strategically located for endogenous cannabinoids to influence functioning of cyst­
innervating neurons. Second, CB 1 label ing was significantly denser in the cysts than in the eutopic 

uterus. This fmding indicates an upregulation of CB 1 receptors in the ectopic uterine tissue relative to 

the healthy uterine tissue, which suggests that the endocannabinoid system is involved in the 
development and functioning of the abnormal sprouted innervation. 

Another relevant aspect of our fmdings is that both sensory and sympathetic fibers invade the ectopic 
growths [1] ,  creating direct two-way communication between the growths and the central nervous 
system. The fact that both types of fibers and their cell bodies are invested with CB I receptors suggests 
that the endocannabinoid system contributes to coordinating and maintaining this communication. 
Furthermore, the physical proximity between sensory and sympathetic fibers within the cysts suggests a 
functional coupling between them [�J.Q]. The investment of these peripheral axons with CB I 
receptors further suggests that the endocannabinoid system can regulate this coupling. 

4.2 .  C B 1  involvement in EN DO-associated vaginal  hyperalgesia 

Two findings support the second part of our hypothesis, endocannabinoid system involvement in 
ENDO-associated vaginal hyperalgesia via CB I ,  which in tum suggests a new approach to alleviate 
endometriosis-associated pain. First, treating ENDO rats with a CB I (AM25 1 )  but not a CB2 (AM630) 
receptor antagonist increased the rats' ENDO-induced referred hyperalgesia, suggesting that CB 1 but 

not CB2 receptors normally act to reduce the hyperalgesia. Because AM25 1 can act as an inverse 
agonist, however, further support for endocannabinoid involvement would come from testing drugs that 
increase endocannabinoid levels such as fatty acid amide hydrolase or monoacylglycerol l ipase 
inhibitors [ll] . Second, treatment of ENDO rats with a CB 1/CB2 receptor agonist alleviated the 
ENDO-induced hyperalgesia in a CB 1 receptor-dependent manner. Importantly, rats that were multiply­
dosed with the CB l/CB2 agonist did not show tolerance, suggesting that repeated treatment with 
cannabinoids would continue to alleviate ENDO-induced hyperalgesia without losing efficacy. 

4 .3 .  Mechanisms underlying treatment efficacy in ENDO-associated pains and the ir  potential 
association with the endocannabinoid system 

The finding here that a cannabinoid agent alleviates hyperalgesia in a rat model of endometriosis is 
consistent with the known efficacy of cannabinoid agents in women with endometriosis �] and 
supports a growing body of previous work in numerous contexts demonstrating the considerable 
potential of the endocannabinoid system as a target for the development of new therapies to alleviate 
pain [H,ll] . 

Although mechanisms by which the endocannabinoid system and exogenous cannabinoid agents act to 
influence pain are under intense study [H,ll], little is known in the specific context of endometriosis­
associated pain. One obvious possibility in the rat model, and perhaps women, is that exogenous 
cannabinoid agents act directly on the sensitized peripheral nociceptive afferents, as demonstrated in 
other inflammatory and neuropathic models using CB 1 knockout mice [l] . 

Other possibilities relate to mechanisms underlying the efficacy of clinical treatments currently used to 
alleviate endometriosis-associated pain. As reviewed by Giudice IJ.Q],  in addition to surgical removal of 
the ectopic growths, medical treatments effective for some women include a variety of agents targeted 
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on "minimizing inflammation" (e.g., non-steroidal anti-inflammato rugs, NSAIDs). Other more) J "3 - )  
reliable medical treatments are targeted on "interrupting or suppressing cyclic ovarian hormone 
production, inhibiting the action and synthesis of estradiol, and reducing or eliminating menses" (e.g., 
progestins, GnRH agonists, aromatase inhibitors, Danazol, and combined oral contraceptives). 

Regarding NSAIDs, some, like naproxen, are of debatable efficacy in endometriosis-associated pain 
(e.g., 2,26). It is generally concluded, however, that the efficacy ofNSAIDs likely depends on their 
influence on the inflammatory environment of the ectopic growths or peritoneal fluid llQ,£1,1[1. For 
example, one purported mechanism of endometriosis-associated dysmenorrhea involves increased 
peritoneal fluid levels of prostaglandins and many other pro-inflammatory molecules [�,29); effective 

NSAIDs would reduce these molecules and thus be acting peripherally. 

On the other hand, there is a well-recognized extensive and complex association between the 
endocannabinoid and inflammatory systems. It is therefore possible that some NSAIDs might act to 
reduce endometriosis-associated pain via the endocannabinoid system. For example, COX-2 converts 
the endocannabinoid 2-arachidonoylglycerol (2-AG) into prostaglandin E2 glycerol ester (PGE2-G), 
which is pro-nociceptive because, when administered into the footpad, it induces mechanical allodynia 
and thermal hyperalgesia [23 ) .  Thus, specific COX-2 inhibitors, which alleviate endometriosis­
associated pain L!lJ, could, as has recently been shown, act centrally to reduce hyperalgesia by 
preventing 2-AG breakdown into pro-nociceptive molecules U,47,50) . 

Regarding hormonal therapies, mechanisms by which they alleviate endometriosis-associated pain are 
poorly understood [.!Q,48) .  One mechanism could involve opioid receptors. Matsuzaki and colleagues 
Q.±] found that muopioid receptors exist in sampels of deep-infiltrating endometriosis (associated with 
severe pain). However, this group also found that while treatment with a GnRH agonist or oral 
progestin eliminated the receptors, their function is unclear. Furthermore, there is a paucity of clinical 
data regarding the efficacy of opioids in treating endometriosis-associated pain. IJ.Q,27 ,48) .  A second 
mechanism could involve the influence of hormonal therapies on the complex association between 
prostaglandins and estradiol. For example, PGE2 increases estradiol concentrations in ectopic growths 
[2.] , which could increase sprouting ofnociceptors into them lli], but this possibility has not yet been 
studied directly in the context of pain. 

A third mechanism could involve a direct influence of hormonal therapy on the ectopic growths' 
innervation. In the rat model, the proestrous-to-estrous stage reduction in both plasma estradiol and 
ENDO-associated hyperalgesia is in tum associated with a reduction in both sympathetic fiber density 
and growth factors within the ectopic growths [g] . This finding suggests that hormonal therapy­
induced hypoestrogenicity could act directly on the sympathetic-sensory coupling mechanism discussed 
in section 4 . 1 .  Consistent with this possibility are recent findings from a comprehensive clinical review 
that hormonal therapy is related to a reduction in nerve fiber density in ectopic endometrial growths 
[11]. 

Finally, studies regarding the association between hormonal or reproductive status and the 
endocannabinoid system are in their infancy; most focus, not on pain, but on healthy reproductive 
function [e.g., 49) . Even less is known regarding interactions between reproductive/hormonal status and 
the potential efficacy of cannabinoid agents for pain. Results so far are inconclusive. Kalbasi and 
colleagues ruJ found that WIN2's  efficacy on the thermal tail flick test in mice is reduced by estradiol, 
whereas Craft and Leitl [.U] found that d9-tetrahydrocannabinol' s  efficacy on tail withdrawal and paw 
pressure tests in rats is enhanced by estradiol. In contrast, two other rodent studies suggest that 
hormonal therapies in endometriosis might affect how cannabinoids influence central pain mechanisms; 
both studies observed ovarian cyclical changes in cannabinoid receptor density or endocannabinoid 
content in brain areas potentially associated with nociception, l],44) .  
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Previous findings from our laboratory suggest that the innervation of ectopic uterine growths by 
sensory and sympathetic fibers in the rat model likely derives from axonal branches that sprout from 
innervated blood vessels that are themselves simultaneously branching to vascularize the abnormal 

tissue as it grows [iJ . Investment of the sprouted fibers with CB I receptors supports the suggestion that 
the endocannabinoid system is involved in this neurovascular coordination [43] ,  which has implications 
for conditions other than endometriosis. Thus, such a process could be common to other conditions that 
similarly involve growth of pathological tissue (e.g., benign or malignant tumors) or in which tissue is 
transplanted. Indeed, evidence is accumulating for endocannabinoid involvement in some of these 
conditions [jj_,24,40], but association of this involvement with neurovascular coordination has not yet 

been considered or studied. 

4 .5 .  Summary and conclusions 

These studies in a rat model of endometriosis provide evidence that endocannabinoids might regulate 
the innervation of the disease's  abnormal growths and that exogenous cannabinoid agents can be 
effective in reducing endometriosis symptoms. The fact that CB I receptor expression is greater in the 
cysts than healthy uterus from the same rats suggests that treatments to activate CB I receptors (either 
directly by CB I agonists or indirectly by increasing relevant endocannabinoid levels) could be 
developed with minimal effects on uterine function. Although the rat model parallels many aspects of 
endometriosis in women, there are of course significant differences Wi]. However, when considered 
together with the past history of successful use of cannabinoids for alleviation of gynecological pains 
[1l], and insofar as findings in rats can model mechanisms of endometriosis-related signs and 
symptoms, the present results suggest that approaches targeted at the endocannbinoid system represent 
a promising new direction for developing badly-needed new treatments for pain suffered by women 
with endometriosis. 
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Lack of tolerance to repeated administration of WIN2 over 8 days. The graph compares the effect on the VMRth of a 
single treatment of WIN2 (3 mg/kg) with multiple treatments in ENDO rats. In the multiple group, WIN2 was given 
three times at four-day intervals. No values between single-and multiply-dosed groups differed significantly; i.e., pre 
drug (P = 0.775), post-drug (P = 0.437), or the change in VMRth from pre to post drug (P = 0.7 1 1 ,  not shown on 
graph); Students t-tests. Data are shown as means ± s.e.m. 
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S i n g le a n d  com b i ned effects of ll.9 -tetrahyd roca n n a b i n o l  and 

ca n nabid io l  i n  a m o use m odel of chemothera py-i n d uced 

neu ropath ic pai n .  

Ki ng KM 1 ,  Myers A M 1 , Soroka-M onzo AJ 1 ,  Tuma R F 1 , Ta l lar ida R J 1 , Wal ker EA2 , Ward S J 1 . 

A uthor i nformati o n  

Abstract 

BACKG RO U N D  AND PU RPOSE :  The non-psychoactive phytocan nab ino id cannabidio l  

(CBD) can affect the pharmacolog ical effects of 119 -tetrahydrocan nab ino l  (THC) .  We tested 

the possible synergy between CBD and THC in decreasing mechan ical sens itivity in a 

mouse model of pacl itaxel- induced neuropathic pa in .  We also tested the effects of CBD on 

oxa l ip lat in- and vincristine-induced mechanical sens itivity. 

EXPERIMENTAL APPROAC H :  Pacl itaxel-treated mice (8 . 0  mg · kg-1 i . p . ,  days 1 ,  3 ,  5 and 7) • 
were pretreated with CBD (0 .625-20 .0  mg · kg·1 i . p . ) ,  THC (0 .625-2 0 . 0  mg · kg·1 i . p . )  or 

CBD + THC (0 . 04 + 0 . 04-20 .0  + 20 .0  mg · kg-1 i . p . ) ,  and mechan ical sensitivity was assessed 

on days 9, 1 4  and 2 1 . Oxa l ip latin-treated (6 . 0  mg · kg·1 i . p . , day 1 )  or v incristi ne-treated mice 

(0 . 1  mg · kg·1 i . p .  days 1 -7) were pretreated with CBD ( 1 .25-1 0 . 0  mg · kg·1 i . p . ) ,  THC 

( 1 0 .0  mg · kg·1 i . p . )  or  THC + CBD (0 . 1 6  mg · kg·1 THC + 0 . 1 6  mg · kg·1 CBD i . p . ) .  

KEY RESU LTS:  Both CBD and T H C  alone attenuated mechanical  a l lodynia i n  mice treated 

with pacl itaxe l .  Very low ineffective doses of CBD and THC were synerg istic when g iven i n  

combination . CBD also attenuated oxal iplatin- but not vi ncristine-induced mechan ica l  

sensitivity ,  wh i le THC sig n ificantly attenuated vincristine- but  not oxa l ip latin- induced 

mechan ical  sensitivity . The low dose combination sign ificantly atten uated oxa l ip latin- but not 

vincristine-induced mechan ical  sensitivity.  

CONCLUSIONS AND I M P LICATIONS :  CBD may be potent and effective at preventing the 

development of chemotherapy-i nduced periphera l  neuropathy, and its cl i n ical use may be 

enhanced by co-admin istration of low doses of THC. These treatment strategies wou ld 

increase the therapeutic window of cannabis-based pharmacotherapies.  

© 201 7 The British Pharmacological Society. 
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Can n a b is fo r peri pheral  neu ropathy : The g ood , the bad , and the 

u n kn own . 

M od esto-Lowe V1 •2 · 3 ,  Sojka R2 , Alvarado C3. 

Author i nformati o n  

Abstract 

Cannabis may be an  effective alternative or  adjunctive treatment for peripheral  neuropathy, 

an often debi l itating  cond it ion for which standard treatments often provide l ittle rel ief. Most 

studies show moderately improved pain from i nha led cannabis use, but adverse effects 

such as impaired cogn it ion and respiratory problems are common , especial ly at h igh  doses. 

Data on  the long-term safety of cannabis treatments are l im ited . U nti l  risk-benefit profi les 

are better characterized , doctors in states where cannabis therapy is lega l  shou ld 

recommend it for peripheral neuropathy on ly after carefu l consideration . 

Copyright © 2018 Cleveland Clinic. 
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Can nabis as a S u bstitute for Opioid -Based Pai n  Med i cation : 

Patient Self-Report. 

Reiman A 1 ,  Welty M2 , Solomon P3. 

Author i nformati o n  

Abstract 
Introduction : Prescription d rug overdoses are the lead ing cause of accidenta l death in  the 

Un ited States. Alternatives to opioids for the treatment of pain are necessary to add ress th is 

issue. Cannabis can be an effective treatment for pa in ,  greatly reduces the chance of 

dependence ,  and e l im inates the risk of fata l overdose compared to opio id-based 

med ications.  Med ica l can nabis patients report that cannabis is just as effective , if not more ,  

than opioid-based med ications for pa in .  Materials and Methods : The current study 

examined the use of can nabis as a substitute for opioid-based pa in  med ication  by col lecting 

survey data from 2897 med ical cannabis patients . Discussion : Th irty-four  percent of the 

sample reported using opio id-based pain medication in the past 6 months.  Respondents 

overwhelming ly reported that can nabis provided rel ief on par with the i r  other  med ications,  

but without the u nwanted side effects . N inety-seven percent of the sample "strong ly 

agreed/ag reed" that they are able to decrease the amount of opiates they consume when 

they a lso use can nabis ,  and 81 % "strongly agreed/agreed" that tak ing can nabis by itself 

was more effective at treating their condition than taking cannabis with opioids .  Resu lts 

were s imi lar for those us ing can nabis with nonopioid-based pain med ications .  Conclusion : 

Future research shou ld track cl i n ica l  outcomes where cannabis is offered as a viable 

substitute for pain treatment and examine the outcomes of using can nabis as a med ication 

assisted treatment for opioid dependence.  

KEYWORDS : cannabis;  harm reduction ;  opiates; opioids; pain ;  substitution 
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Med ic i n a l  P ro perties of Cannabi noids, Terpenes ,  a n d  

F lavo n o i ds i n  Can nabis,  a n d  Benefits i n  M i g rai ne,  Headache, 

and Pa i n :  A n  U pdate on C u rrent Evidence and Can nabis 

Scie n ce .  

Baron E P 1 . 

A uthor i nformati o n  

Abstract 
BAC KG RO U N D :  Comprehensive l iterature reviews of h istorical perspectives and evidence 

support ing can nab is/cannabinoids i n  the treatment of pa i n ,  includ ing migra ine and 

headache,  with associated neurobiolog ica l mechan isms of pa i n  modu lat ion have been wel l  

described . Most of  the existing l iterature reports on the cannabinoids b.9 

-tetrahydrocan nab ino l  (THC) and cannabid iol (CBD) ,  or cannabis in genera l .  There are 

many can nabis stra ins  that vary widely in the composition of can nabinoids ,  terpenes, 

flavonoids ,  and other  compounds.  These components work synerg istica l ly to produce wide 

variations in benefits , s ide effects , and stra in characteristics. Knowledge of the ind ividual 

medicina l  properties of the cannabinoids, terpenes, and flavonoids is necessary to cross­

breed stra ins  to obta in  optimal standardized synerg istic compositions.  This wi l l  enable 

targeting ind ividua l  symptoms and/or d iseases , includ ing migra ine ,  headache, and pa in .  

OBJ ECTIVE : Review the med ical  l iterature for the use of  cannabis/cannabinoids i n  the 

treatment of m igra ine ,  headache , facial pain ,  and other chron ic pain syndromes, and for 

supporting evidence of a potential ro le in combatt ing the opioid epidemic.  Review the 

med ica l  l iterature i nvolving  major and minor can nabinoids,  primary and secondary terpenes, 

and flavonoids that u nderl ie the synergistic entourage effects of can nabis .  Summarize the 

ind ividual  med ic ina l  benefits of these substances , inc lud ing analgesic and anti-i nflammatory 

properties . 

CONCLUSI O N : There is accumu lati ng evidence for various therapeutic benefits of 

can nabis/cannabino ids , especial ly i n  the treatment of pain ,  wh ich may also apply to the 

treatment of m igra ine and headache. There is also supporting evidence that cannabis may 

assist in opio id detoxification and weaning,  thus making it a potentia l weapon in battl ing the 

https://www.ncbi .nlm.nih.gov/pubmed/3 0 1 52 1 6 1  1 / 1 7/20 1 9  
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opioid epidemic. Cannabis science is a rapidly evolvi ng med ical sector and industry with 

increasing ly regu lated production standards.  Further research is anticipated to optimize 

breed ing of stra in-specific  synerg istic ratios of cannabinoids, terpenes,  and other  

phytochemicals for pred ictable user effects , characteristics , and improved symptom and 

d isease-targeted therapies. 

© 2018 American Headache Society. 

KEYWORDS : CBD; THC; cannabidiol; cannabinoids; cannabis; flavonoids; headache; marijuana; 
migraine; terpenes; ll9-tetrahydrocannabinol 
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Atte n uatio n  of ea rly phase inflam mation by can na b i d i o l  

p revents pa i n  a n d  nerve damage i n  rat osteoa rth ritis .  

Ph i lpott HT1 , O 'Brien M ,  M cDougal l  J J .  

A uthor i nformati o n  

Abstract 

Osteoarthritis (OA) is a m u ltifactoria l  joint d isease, wh ich includes jo int degeneration , 

intermittent i nflammation ,  and periphera l  neuropathy. Cannabid io l  (CBD)  is a noneuphoria 

producing constituent of cannabis that has the potential to rel ieve pain .  The a im of this study 

was to determine whether CBD is anti-nociceptive in OA, and whether i nh ib it ion of 

inflammation by C B D  cou ld  prevent the development of OA pai n  and jo int neuropathy. 

Osteoarthritis was induced in male Wistar rats ( 1 50- 1 75 g)  by intra-articu lar i njection of 

sod ium monoiodoacetate (M IA; 3 mg) .  On day 1 4  (end-stage OA) , jo int afferent 

mechanosensitivity was assessed using in vivo electrophysiology, whereas pain  behaviour 

was measured by von Frey ha ir  a lgesiometry and dynamic incapacitance . To investigate 

acute joint i nflammation ,  b lood flow and leukocyte trafficking were measured on day 1 after 

M IA.  Jo int nerve mye l ination was calcu lated by G-ratio ana lysis. The therapeutic and 

prophylactic effects of periphera l  CBD ( 1 00-300 µg) were assessed . In end-stage OA, CBD 

dose-dependently decreased joint afferent fi ring rate , and increased withd rawal threshold 

and weight bearing (P < 0 . 000 1 ; n = 8). Acute , transient jo int inflammation was reduced by 

loca l C B D  treatment (P < 0 .000 1 ; n = 6). Prophylactic admin istration of CBD prevented the 

development of M IA-induced joint pain at later t ime points (P < 0 .000 1 ; n = 8) ,  and was also 

found to be neuroprotective (P < 0 .05 ;  n = 6-8) .  The data presented here ind icate that local 

admin istration of C B D  blocked OA pain .  Prophylactic CBD treatment prevented the later 

development of pa in and nerve damage i n  these OA jo ints . These find ings suggest that 

C B D  may be a safe ,  usefu l therapeutic for treat ing OA jo int neuropath ic pain .  

PM I D :  28885454 P M C I D :  P M C 5690292 D O I : 1 0 . 1 097/j.pa i n . 000000000000 1 052 
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Cannabis sativa L. a n d  Non psychoactive Can na b i n o ids : Thei r 

C hem istry a n d  Role agai nst Oxidative Stress ,  I nfla m m atio n ,  

a n d  Cancer. 

Pel lati F1  I Borgonetti V2 , Brighenti v1 , Biagi M2 , Benvenuti S1 I Corsi L 1 .  
A uthor i nformati o n  

A bstra ct 
I n  the last decades, a lot of attention has been paid to the compounds present i n  med icina l  

Cannabis sativa L. , such as Ll9-tetrahydrocannabinol  (Ll9-THC) and can nabid io l  (CBD) ,  and 

their effects on i nflammation and cancer-related pain .  The Nationa l  Cancer  I nstitute (NC I )  

cu rrently recogn izes med icinal  C. sativa as an effective treatment for p rovid ing re l ief i n  a 

number of symptoms associated with cancer, includ ing pa in ,  loss of appetite , nausea and 

vomiti ng , and anxiety. Severa l stud ies have described CBD as a m u ltitarget molecu le ,  

acting as an  adaptogen , and as a modulator, i n  d ifferent ways , depend ing on  the type and 

location of d isequ i l ibri um both in  the bra in and in the body, mai n ly i nteract ing with specific 

receptor prote ins CB1 and CB2.  CBD is present in both medici na l  and fibre-type C. sativa 
plants , but, un l i ke Ll9-THC,  it is completely nonpsychoactive. F ibre-type C. sativa (hemp) 

d iffers from med icina l  C. sativa , since it  conta ins on ly few levels of Ll9-THC and high levels 

of CBD and related nonpsychoactive compounds. In recent years ,  a n umber of precl in ical 

researches have been focused on the role of CBD as an anticancer molecu le ,  suggesting 

CBD (and CBD-l ike molecu les present i n  the hemp extract) as a possib le cand idate for 

future c l in ica l tria ls .  CBD has been found to possess antioxidant activity i n  many stud ies, 

thus suggesting a possib le role in the prevention of both neurodegenerative and 

card iovascu lar d iseases . In an imal  models , CBD has been shown to i nh ib it the progression 

of several cancer types. Moreover, it has been found that coadmin istration of CBD and 

Ll9-THC ,  fol lowed by rad iation therapy, causes an increase of autophagy and apoptosis in 

cancer cel ls .  In add ition ,  CBD is able to inh ib it cel l  prol iferation and to i ncrease apoptosis in 

d ifferent types of cancer models. These activities seem to invo lve a lso a lternative pathways, 

such as the i nteractions with TRPV and G RP55 receptor complexes . Moreover, the find ing 

that the acid ic precursor of CBD (cannabid io l ic acid , CBDA) is able to i n h ib it the migration of 

breast cancer cel ls and to downregu late the proto-oncogene c-fos and the 

https ://www .ncbi .nlm.nih. gov /pubmed/3 062 7 5 3 9 1 1 1 7/20 1 9  
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cyclooxygenase-2 (COX-2) h igh l ights the possib i l ity that CBDA might act on a com�o;.;i... 3 - l '1  
pathway of inflammation and cancer mechan isms, wh ich might be responsible for its 

anticancer activity . I n  the l ight of a l l  these findings, in this review we explore the effects and 

the molecu lar mechan isms of CBD on inflammation and cancer processes,  h igh l ighting also 

the role of minor  cannab inoids and noncannabinoids constituents of �9-THC deprived hemp. 
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Tit le . 

Prepared by the Leg is lat ive Counc i l  staff for J - 23- 1 7 
Representative Vette r  

January 2 1 , 201 9 

P RO POSED AM E N D M E NTS TO H O U S E  B I L L  N O .  1 4 1 7  

Page 1 ,  l i n e  3 ,  after t h e  th i rd comm a  i nsert "30 , "  

Page 4 ,  after l i n e  7 ,  i n sert :  

"S ECTION 4. AM EN DMEN T. Su bsect ion 30 of sectio n  1 9-24 . 1 -0 1  of the North 
Dakota Centu ry Code is amended and reenacted as fol lows : 

30 .  "Ped iatr ic med ical m a rijuana" means a med ica l  m arij u a n a  product 
conta i n i n g  can nabid io l  which may not contain a maximum concentration or 
amount of tetrahydrocannabinol of more than six percent." 

Ren u m ber accord i ng l y  

Page N o .  1 1 9 . 0429 . 02001 
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N o rt h  Dakota H o use H u m a n  Services Comm ittee 

J a n u a ry 23th 2019 

Cha i rm a n  Robin Weisz I Vice Chairwoman Ka ren Roh r  a n d  m e m bers of the 

Co m m ittee, my n a m e  is  Steven James Peterson of  The Com m ittee for 

Co m pass io n ate Care of N orth D a kota . 

The Co m m ittee fo r  Com pass ionate Ca re is a patient a d vocacy gro u p  seeking to 

e n a b l e  fa i r  a n d  reaso n a bl e  access to medica l  m a r ij u a n a  in the state of N orth 

Da kota .  

I am i n  s u p po rt of  House B i l l  1417 

);;>- These cha nges reflect the vol u m e  of ca n n a b i s  needed by cert a i n  patients 

u n d e rgoi n g  treatment l i ke c h e m ot hera py that can ca use extre m e  na usea 

a nd vom it i ng 

);;>- The i n c l us ion  of the opio id  add iction issues he re is  of c rit ica l i m porta nce i n  

t h e  c u rrent rea l ity o f  North Da kota a n d  t h e  nati o n  

);;>- T h i s  b i l l  i s  a proper ste p  i n  t h e  r ight d i rection fo r the real ization o f  a 

"wo rki ng" N o rth Da kota Med ica l  M a rij u a n a  progra m .  

I a m  ava i la b l e  for any q uest ions  a bout th is  b i l l .  

Steven Ja m es Peterson ,  Distr ict 4 4  Fa rgo N o rth Da kota 

701-936-43 62 Steve n @ ravenr is i ngl l c . c o m  

1 



Representatives and S enators , 

I am a disabled veteran that served in 7 . 5  years Active duty in the Navy, and I wouldn't change a 
thing. During my service I deployed three times on-board the USS Two Jima, at an intel l igence 
agency, and in Afghanistan. My service has left me disabled, I have suffered from chronic pain 

in my b ack and knees, PTSD, and other conditions . I have tried numerous pharmaceuticals 
including B enzodiazepines, S. S. R. Ls, Opiates ,  sleeping drugs, and other pharmaceuticals all 
prescribed to me by the VA or when I was on active duty. Some of the pharmaceuticals  I was 
prescribed have dangerous side effects, from psychotic episodes to l iterally suicidal thoughts or 

suicide .  After my service while l iving in  Colorado I discovered, with the help of a few great 
people,  the great benefits to medical cannabis .  While in Colorado, I was able to stop taking the 
dangerous drugs the VA was prescribing with the help of cannabis and deal with my issues rather 
than j ust burying them under pills . 

Cannabis allowed me to have healthy emotion again, move on, and love rather than live in a 
shel l .  With the help of cannabis since my service, I have earned a Mechanical Engineering 

degree,  started a wonderful career, learned a lot about myself, and fell in love with a beautiful 
woman. All of this  would not be possible without medical cannabis .  

As a Veteran who receives care at the VA and chairs ND Veterans for safe access to cannabis, 
our providers (the VA) are not supposed to speak to Veterans about possible uses of medical 

cannabis .  We have to many Veterans that this  safe alternative can provide, much needed 
relief. We ask for a safe alternative to prescriptions .  Many of us got involved in Measure 3 
because it would get us access to quality safe medicine quickly. 

We need your help ! I am asking for expanding medical access and making it easier to get the 
medicine that will greatly help a lot of us. We are asking for safe and cost-effective access to 

thi s  medicine. We also ask that the amount of concentrate allowed is comparable to the flower. 
By this we ask for 1 4  grams of concentrate a month, because concentrates are typically a 4: 1 
ratio when compared to flower. This means that it takes four grams of flower to make one gram 
of concentrate, we want a person that chooses concentrates instead of flower to have access to 
the same benefit. We also ask to eliminate the requirement of a pattern of care (the VA doctors 
are not allowed to even discuss cannabis) .  Thi s  Bill  does a lot to get patients the access that they 
desperately need. 

Sincerely, 

Christopher Howell 
US Navy 2005 -20 1 3  
OEF 20 1 1 -20 1 2  
ND Vets For safe access- Chair 
chowel l  l 985 . ch@gmail . com 
Fargo,ND 
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Committee Chair and Members, 

H ello, my name is Jody Vetter. I have l ived in North Dakota my entire 
l ife .  My family homesteaded here in 1 9 0 5 . I Live in Bismarck. My 

husband and I have owned and operated a small business since 2 0 0 3 .  I 
have a qualifying medical condition.  For my own benefit and curiosity I 
completed a certification program on the physiology and health of THC 

and CBD from Alternate Medical Health, as well as a course in the core 
knowledge of the endocannabinoid system from The M edical Cannabis 

Institute. 

I am in favor of House Bill  N 0.  1 4 1 7 .  I believe it should receive a D O  
PASS recommendation. 

This bil l  is critical for patients to gain access to medical cannabis.  
M any patients have doctors that are unable or unwilling to certify them 
for medical cannabis.  Physicians cannot state professionally that a 

person would benefit from cannabis nor recommend any ingestion 

forms o r  methods. They can only certify you have a condition l isted 

without fear of federal involvement. 

Based on my study of THC and C B D  it is warranted to have 

endometriosis,  interstitial cystitis, neuropathy, opioid use disorder, 

opioid withdrawal, migraine, rheumatoid arthritis and ehlers-danlos 
syndrome added to the list of conditions.  All of these conditions are 

treatable with cannabis.  Dr. Peter Grinspoon, a contributing editor for 
H arvard Health Publishing, the media and publishing division of 
H arvard M edical School, also confirms this in a Harvard H ealth Blog, 

January 1 5th 2 0 1 8.  
I believe cancer patients may require more medicine then the 

standard patient. It is  important they get the respect and compassion 

they deserve and need with the struggle they face j ust to survive. 
Finally, It  is important to also have a written certification form 

patients can physically take to their doctors to fill out. Coming to your 

appointment with a paper to fill out seems to be less work for the 
physician. 

Thank you for your time and consideration. I can be reached at 7 0 1 -
40 0 - 8 0 7 8  or j o dylvetter@hotmail .com. 

Sincerely, 

Jody Vetter 



• 
N 0 R T  H 

Dakota I 
Be Legenda ry.'" 

Hea l th 
H o u se Bi l l  1 4 1 7  
H u m a n  Services 

J a n u a ry  2 3 ,  2 0 1 9 

G o o d  m o rn i ng C h a i rm a n  We i sz a n d  m e m bers of t h e  H u ma n  S e rv ices 

Co m m ittee .  My n a m e  i s  J a s o n  Wa h l , D i recto r of the D i v i s i o n  of  M ed ica l 

M a rij u a na w it h i n  t h e  Depa rt m e nt of H e a l t h .  I a m  h e re to o p pose  ce rta i n  

s ect i o n s  a nd p rov i d e  i nfo rmat i o n  o n  H o u s e  B i l l  1 4 1 7  re l ated t o  p ro posed 

c h a n g es to l a n g u a g e  with i n  t h e  M ed ica l M a rij u a n a  c h a pter  of state l aw. 

T h e  C o m m ittee has a l ready h e a rd test i m o ny to a n u m be r  of c h a n g es 

i n c l u d ed w i th i n  H o u se B i l l  1 4 1 7 . Sect i o n s  2, 5, 6, 7, a nd 8 of  t h i s  b i l l  a re t h e  

s a m e  o r  very s i m i l a r  t o  the  c h a n g es proposed i n  H o u s e  B i l l  1 28 3  reg a rd i n g  a 

b o n a  fid e  p rov i d e r- pat ient  re lat i o n s h i p  a n d  a wr itten  cert i fi cat io n .  We have 

• w o r ked wi th  Re prese ntat ive Kathy S kroc h ,  l eg i s lat ive co u n c i l , a nd l eg a l  

reg a rd i ng H o u se B i l l  1 283  a nd a re s u p po rt ive o f  t h e  c h a n g es with  that  b i l l .  As 

a res u l t, we wo u l d  o p pose the  c h a n g es to t h e  b o n a  fid e  p rovid e r- pat ient  

re l a t i o n s h i p  and wr itte n cert ifi cat i o n  a s  H o u s e  B i l l  1 4 1 7 i s  c u rre nt ly  wr itte n .  

Sect i o n  3 of H o u s e  B i l l  1 4 1 7  wo u l d  m a ke c h a n g e s  to t h e  l i st of 

d e b i l i tat i n g  med ica l co n d it io n s .  P revio u s ly, test i m o ny was hea rd o n
' 

H o u se B i l l  

1 27 2  t h a t  co nta i n ed c h a nges t o  t h e  l i st o f  d e b i l i tat i n g  med i c a l  c o n d i t i o n s  as  

we l l .  O n ly one co nd i t i o n  ( E h l e rs - D a n l o s  sy n d ro m e) i s  i n c l u d ed in  bot h b i l l s .  

C h a pt e r  1 7 1 of  t h e  2 0 1 7 Sess i o n  Laws req u i red the  Depa rt m e n t  of  H e a l t h  to 

co n d u ct a study re lat i ng  to d e b i l i tat i ng  m ed i ca l co n d i t i o n s  (res u lts of the  

rev i ew a re i nc l u d ed in  the  M ed i ca l M a rij u a na P rog ra m An n u a l  Report, F i sca l 

• Yea r 20 1 8 ava i l a b l e  fo r v iew i n g  at www. n d h ea l t h .gov/m m) . N e u ropathy 

1 
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re l ated c o n d i t i o n s  was o n e  of t h e  top ten co nd i t io n s  we i d e nt i f ied not b e i n g  • 
s pec if ica l ly l i sted i n  N o rt h  Da kota l aw. 

H o u se B i l l  1 4 1 7 wo u l d  m a ke a c h a n g e  in t h e  a l l owa b l e  a mo u nt to be  

p u rc h ased a nd possessed by  a q u a l ify ing  pat i e nt w i th  ca n ce r. T h e  p u rc h a s i n g  

a m o u nt i n  a 3 0 - d ay per iod wo u l d more t h a n  d o u b l e, g o i n g  fro m 2 . 5 o u n ces t o  

6 o u nces .  A l s o, t h e  b i l l  wo u l d p rovid e fo r a 2 . 5  t i m e s  h i g h e r  possess i o n  l i m it 

(g o i n g  fro m 3 o u nces to 7 . 5  o u nces) . I n  a d d i t ion, t h e  b i l l wo u l d e l i m i n ate  t h e  

req u i re m e n t  fo r a hea l t h  ca re p rov ider  t o  a utho rize t h e  u s e  of  d r ied  l eaves o r  

f lowers .  T h i s, i n  tu rn ,  wo u l d  e l i m i nate the  req u i re m e n t  fo r a reg i s t ry 

i d e nt if icat i o n  ca rd to i nc l u d e  w h ether  the  q u a l i fy i n g  pat i e n t  i s  a u t h o rized fo r 

d ried l eaves o r  f lowe rs.  

The De pa rt m e n t  of H ea l th  d id s u b m it a f isca l note reg a rd i n g  

i m p l e m e ntat i o n  o f  H o u s e  B i l l  1 4 1 7 . There a re th ree a re a s  of  t h e  b i l l  t h a t  wo u l d  

req u i re c h a n g es to t h e  i nfo rmat i o n  tec h n o l ogy syste m .  T h i s  i n c l u d es c h a n g es 

to t h e  w ritte n cert i f icat io n  fo rm,  t h e  add i t ion of a n  e n h a n ced a m o u nt of  d ried  

l eaves o r  f lowe rs, and t h e  re m ova l of the add it i o n a l  a u t h o r izat i o n  fo r the  u s e  

o f  d r ied l eaves o r  f l owe rs.  T h e  est i mated cost t o  c h a n g e  t h e s e  ite m s  i n  t h e  

syste m  i s  a p p rox i mate ly $ 3 0,000.  

Th is  con c l u d es my test i m o ny .  I am h a p py to a nswe r a ny q u est i o n s  yo u 

may h ave.  

2 
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I a m  not a d r i n ker, n ot a smoker, I h ave never used ca n n a b i s, I a m  d e p e n d e nt o n  op io ids ,  a n d  I a m  a s m a l l  bus iness 

owner  who refu ses to a p p l y  for d i s a b i l ity. I q u a l ify fo r  M e d ica l  M a rij ua n a; b ut our state government  h a s  made it  
near i m possi b l e  to o bta i n .  The doctors in our great state that a re w i l l i n g  to certify peop le  fi nd  it near i m poss ib le  to 

sign d u e  to i m p l icat i o n s  from t h e i r  e m p loyers if they do sign it  s i nce it  is  sti l l  i l l ega l fed era l ly . 

My sto ry is j u st o n e  of m i l l io n s  across th is  great country .  I h ave a l iver d isease a n d  h a d  7 of 9 benign t u m o rs 

removed i n  2012 w h i c h  c a u sed n e rve d a m age a n d  c h r o n i c  pa i n .  I was given h igh l evels  of d i l a u d i d .  After 9 months 

t h ey fi n a l ly switched m e  to fe ntanyl  i n  2012.  I a m  so d e pe n dent  o n  fentanyl  that  the 3-day patch ca n n ot last 3-

days a n d  the doctors had to switch me to cha nging the  patch eve ry 48- h o u rs i n stead .  Th is  contrad icts t h e  

i n structi o n s  o n  t h e  b o x  from t h e  m a n ufact u re saying it is  to be u s e d  for 72- h o u rs ( 3-days ) .  I w a s  a l so p l a ced o n  

p r n  hyd rocodo n e  ( a n ot h e r  o p i o i d )  to h e l p  if I have d a i ly p a i n  a n o r m a l  p e r s o n  wo u l d  t a k e  Tyl e n o l  for but  for m e  

w o u l d  be a p l a ce b o .  Then we rou n d  it a l l  off w i t h  m e d i cat ion for my severe a nx iety a n d  d e p ress ion  which  do n o t  

m i x  w e l l  w i t h  op io ids ;  b u t  I n eed them a nyway. 

Everyd ay on the news I h e a r  of people dying from fentany l  overdose.  I h ave to ca rry n a rca n with me. I had to 

show my k ids  h ow to u s e  it on me beca use of the lega l -for-me d rug I a m  on that  my c h i l d re n  a re to ld  a re bad i n  
schoo l .  I h a ve t o  fa ce t h e  wo rst of 2 evi l s :  b e  o n  op io ids  s o  m y  n e rve d a mage doesn 't  cause h e a rt p a l p itations 

w h i l e  conti n u i ng to d a m age my l iver OR save my l iver  and not be o n  opioids ca us ing  d a mage to my h e a rt .  Med ica l 

M a rij u a n a  w o u l d  give me a t h i rd opti o n .  I wou l d  be a b l e  to control  t h e  p a i n  a n d  n ot fu rther d a mage my orga ns .  

I n stea d of ta k i ng 5 p rescri pt ions, I wou l d  be tak ing someth i n g  God put  o n  th is  earth i n  i ts  n a t u ra l  form instead of  

d eve l o pe d  i n  a l a b .  

I h a v e  b e e n  wait ing  s i n ce 2 0 1 6  for M M t o  be put  i n  p l a ce a n d  noth i n g  . . .  2 +  yea rs m o re d a m age t o  m y  

b o d y  i n  t h e  catch 2 2  I l ive d a i ly.  2+ yea rs o f  seeing the  w a y  my teenage looks w h e n  he sees 

me on the n ecessa ry evi l he kn ows I co u l d  eas i ly  O D  o n .  That look h e  gives m e  knowing someday he may have to 

save m o m .  I a m  so t i red of conti n u a l ly wa it ing fo r t h e m  to m a k i n g  MM h a rd e r  for peop le  to obta i n .  I am t ired of 

b e i n g  h ig h  on o p i o i d s  24/7 . . .  t h i n k  a bout that .  I am H I G H  ON O P I O I DS 24/7 a n d  I am sti l l  ALLOWE D  to d rive? 

( W h i c h  I do not do if  I ca n h e l p  it and wait for my h u s b a n d  to d rive m e ) .  Peop l e  who were o pposed Measure 3 t h i s  

l a st e lectio n  ( l ega l i ze  recreatio n a l  m a rij u a n a  i n  N o rth  D a kota ) were worried a bout peop le  be ing h igh d riving . . .  they 

d o  n ot rea l ize t h a t  t h e  p e rson d riving n ext to them is p ro b a b ly  a l ready h igh on op io ids ! They were so worried 

a bo u t  m e  being a d d i cted to a "gateway d rug" .  I am a l ready lega l ly a d d icted to the  gateway drug of h e ro ine  by 

fe nta n y l  p rescr ipt ion d e p e n d ency. 

Our state voted to pass m e d i ca l  m a rij u a n a  in 2016 e lect ions  a n d  it was made it u natta i n a b l e  fo r a majo rity of N o rth 

Da kota n s .  Some of t h ese people have s ince passed away without being a b l e  to die with d ign ity and e njoy the i r  

fa m i ly o n  t h e i r  l a st d ays.  But we ca n cha nge it .  We c a n  be there fo r those sti l l  w ith  us  today strugg l i n g  to have 

access to m e d i c a l  treatm e nt o u r  state lega l ized . 

R E F O R M .  H e l p  d octors fee l  safe to certify condit ions without fea r. H e l p  us keep o u r  g u n  rights. G ive back o u r  

r ights b a c k  to grow s o  w e  c a n  keep i t  afforda ble a n d  h ave a ccess for those o f  u s  n ot l iv ing n e a r  a d ispensary a n d  d o  

n ot d rive.  H e l p  exp a n d  the l i st o f  q u a l ifying con d it ions .  

There a re so m a ny of u s  that a re t i red d a n c i ng with t h e  op io id  d ev i l  among m a ny oth e r  cond it ions .  I p ray a l l  t h e  

p e o p l e  that  a re l o bby ing aga i n st refo rm today n ever a re put  i n  a p l a ce l i ke I a m  o r  t h at m a n y  oth e r  p e o p l e  a re i n  

r ight n o w .  B u t  w h e n  t h ey a re; they wi l l  s e e  why w e  a re fight ing s o  h a rd fo r reform . 

S i n cere ly, 

Ta m a ra B a rtz 

D i str ict 3 1  
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G ood m o rn i n g  C h a i rman Weisz and Com m ittee M e m bers .  I a m  Courtney 

Koebele a n d  I serve as executive d i recto r of the N o rth Da kota M ed ical  Association . The 

North Da kota M ed ica l  Associati o n  is  the profess iona l  m e m bers h i p  org a n i zati on for 

N o rth Da kota phys i ci a n s ,  res idents ,  and med ica l  stu dents .  

N O MA i s  s u pportive of the changes co nta i ned i n  H B  1 4 1 7 o n  page 4 a t  l i ne 2 0  
a n d  page 5 a t  l i n e  1 4 ,  both of wh ich re move the l a n g u a g e  that " i n  the hea lth ca re 

prov ider' s  profess i o n a l  o p i n ion the pat ient i s  l i ke ly to receive therapeut ic or  pal l i ative 

benefit from the m e d i cal  use of marij u a n a  to treat or  a l l eviate the pati ent 's  con d it i o n . "  

We be l i eve th i s  m ay a l l ow more prov iders to fee l  comforta b le  reco m m e n d i n g  med ical  

marij u a n a .  

A s  a s u g g esti o n , N O MA does sup port i n c l u d i n g  P hysic ian Ass i sta nts as 

prov iders who m ay certify .  Physician assi sta nts ( PAs) u nderg o  rigoro u s  med ica l  

tra i n i ng a n d  m u st g rad uate from an accred ited PA prog ra m i n  ord e r  to  take the nationa l  

ce rtify i n g  exa m to b e  l i censed . L ike phys ic ians a n d  n u rse practit ioners ,  PAs m u st 

co m p l ete exte n s ive conti n u i ng med ica l  ed u cati o n  th roug hout th e i r  ca reers . 

PAs a re l i censed healthcare providers that pract ice medic i ne to inc lude the 

d i ag nos is  and treatment of medica l  con d it io n s ,  orderi n g  of d i ag nostic stud ies ,  and have 

prescript ive p riv i l e g e s  for medicati o n s .  P hysic ian assistants a l so a re p ri m a ry ca re 

prov iders l i ke phys ic ians and advanced practice reg i stered n u rses . Add i n g  th is  type 

of pri m a ry ca re p rovider  to the l i st of prov iders wou l d  i n crease access for those 

patie nts . 

T h a n k  you fo r yo u r  ti me today. I wo u l d  be happy to a n swe r any q u esti o n s .  
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Madame Cha i rwoma n Lee and mem bers of the H u ma n  Services com mittee,  my 

name is  Steve Vetter, I represent d istrict 1 8, which is  a s m a l l  c h u n k  of South 

Grand Forks , downtown,  half of North Grand Forks and a s m a l l  ru ra l  a rea 

extend ing to the Gra nd Forks Air  Force Base.  

HB 1 41 7  after a mended does a cou p le  of th ings .  I t  ra ises the amount of d ried 

leaves ava i l ab le  for ca ncer pat ients . I t  a l so has s im i l a r  l anguage found  i n  

H B1 283 which a l l ows doctors to  state the  deb i l itat ing cond it ion rather to  be 

requ i red to g ive a recommendation .  That d iscuss ion wi l l  be had when hea r ing 

HB 1 283.  

I th ink  it is  im porta nt for the com mittee to understa nd the H i story of  the b i l l s  

that a re here before you :  1 283/1 51 9  & 1 41 7  The best ideas  were ta ken from 

each of the b i l l s  . . .  

There a re stud ies a n d  l ife examples that show the effectiveness of med ica l 

cannabis on t reating  cancer. Because of that ,  the useab le  a m o u nt shou ld  be 

ra ised to accom modate ca ncer patients who requ i re a l a rger  dosage.  

" For m i l l enn ia ,  Ca n nabis  sativa has been used in  fo l k  med ic ine to a l l eviate pa in ,  

depress ion ,  a menorrhea ,  inf la m mation , ep i lepsy, and  n u merous  other med ica l 

condit ions ." However, with ca ncer patients can nab ino ids a re wel l  known to 

exert pa l l iat ive effects, the ir  best estab l ished use is  to t reat chemotherapy­

induced nausea and  vomiting ,  but a lso  app l ied for pa in  a l l eviat ion ,  a ppet ite 

st imu lat ion to ma inta i n  the pat ient 's weig ht and  to boost the mood of the 

pat ient .  If  you rea l l y  th ink  a bout it, it makes sense.  When f ig ht ing ca ncer, the 

health ier the l ifesty le  of the pat ient ,  the better cha nce of su rviva l .  I f  a person is 

d epressed , does not eat and is  s ick a l l  the t ime, the i r  cha nces a re s l immer than 

the patient who eats without vomit ing and keeps a pos itive attitude has a 



better chance of su rviva l .  
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I wou ld  l i ke to offer the Emma a mend ment to a l l ow for p hysicians  to g rant 

m inors extraord inary form and THC usage.  Th is  was pa rt of the or ig ina l  

HB1 51 9. l 1m  not sure why the committee left th is  pa rt out .  I a m  assuming that 

port ion was taken out because A) the com mittee was so overwhel med with 

cannabis  b i l l s  and B)  the com m ittee d id  not receive enough i nformation .  

The  Emma amend ment i s  named after 2 yea r o ld  E m m a  Bast ing  who  was 

d iagnosed with Neu rob lastoma , a ra re ped iatric cancer i n  December 1 3, 201 7. 

A M R I  identified a tumor wrapp ing a round her  sp ine .  She was f l ig hted to 

M inneapol is  to beg in  emergent chemotherapy. After 2 weeks the tumor 

cont inued to grow, compress ing her sp ine caus ing sp ina l  cord atrophy from the 

t2-t7 and pa ra lyz ing her from the chest down . 

The treatment reg imen the Bast ing fa m i ly is fo l l owing  is  a t ria l th rough 

Ch i ld ren 's Oncology Group for H igh  R isk  Neurob lastoma ,  the same protocol 

fo l l owed by most of the country. Emma has faced 6 rou nd s  of chemo, 3 major 

surgeries,  a stem cel l transp lant ,  20 rou nds  of proton bea m rad iat ion and she 

starts her s ixth and f ina l round of immu notherapy i n  the next few weeks . This 

h is  comp letes her front l i ne treatment protoco l .  

Neu rob lastoma i s  a tr icky d isease a s  the goa l  i s  t o  ma inta in  rem ission a s  there 

is no set protocol for re lapse a n d  the prog nosis for re la pse is  extremely poor. 

U nfortu nate ly, ha lf  the kids that get to rem iss ion,  re l a pse .  There a re some 

options for maintena nce treatment fo l l owing immu nothera py to he l p make the 

cancer remain inactive: 

1 .  DFMO experimenta l tr ia l - ODC inh ib itor ta ken by mouth for 2 yea rs . Th is  

wou ld  requ i re frequent travel outs ide of  ND because no ND hospita l is  

enro l led in  th is  tr ia l 
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2 .  Neurob lastoma vaccine tria l - ant igens ta ken to cau se the body's immune 

system to  make a nt ibod ies to  fig ht the a nt igens wh ich  attracts wh ite 

b lood ce l l s  to ki l l  neurob lastoma . Th is  wou l d  requ i re frequent travel to 

New York for 1 yea r. 

3 .  Med ica l Ca n na bis- ear ly test ing has  shown both the THC and CBD can 

p lay a ro le  i n  ki l l i ng  neurob lastoma cel l s .  I t  is  ava i l ab le  i n  over 30 states 

but not N D. 

So, the Emma a mend ment a l lows for s im i l a r  t reatments that a re done i n  the 

majority of states .  There a re severa l  other  cases where the minor restrict ions in  

ND law does not a l l ow for proper ca nnab is  treatment for m inors .  For exam ple ,  

an  o lder  teen that is  wea ning off of  pharms cou ld  use 2000 mg of  THC with in  4 

days. O r  because of N D  law a m i nor  pat ient wou ld  not be a l l owed d ried f lower 

form even if it was the recommended form for the type of cond it ion .  

S ince the  b i l l  needs a 2/3 vote to  pass a nyway. I don 't see  why a n  emergency 

a mendment shou ld  not be added to the b i l l .  

Madame Cha i rwoman  and Senators, today i s  a b ig day, you r  com m ittee wi l l  

have the opportun ity he lp  thousands of N D  patients t o  get access to l ife saving 

medic ine .  I wou ld  ask  you to p lease consider the Emma amend ment,  

emergency amend ment and to g ive H B1 41 7  a Do Pass recommendat ion .  Tha n k  

you .  I wi l l  sta nd for q uestions.  
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CAUTION:  This e m a i l  o riginated fro m a n  o utside sou rce . Do not c l ick l i n ks o r  o pen attac h m e nts u n less yo u know they 
a re safe .  

Steve, 

H e re is a writte n statement from Bra n d i  a n d  I. We won 't be a b le  to testify in Bism a rck  as we need to be home with 
E m m a  as she fin ished her ca ncer treatments ove r the next cou p l e  weeks. I hope they ca n a ccept o u r  written state m e nt 
as test imony o r  that  we cou ld  possibly testify rem otely via skype o r  facetime? 

Dear  ND Senate com m ittee, 

On Dece m be r  13, 2017 o u r  two yea r  old da ughte r E m m a  was d iagnosed with N e u ro b l a sto m a ,  a ra re ped iatric ca nce r. 

I m mediately fo l lowing a n  M R I i n  G ra n d  Forks that identified a tumor wra pping her  thora cic sp ine she was l ife fl ighted to 

M i n neapo l is to begin emergent chemothera py, which was sta rted this  same eve n i ng.  Wit h i n  two weeks Emma's  t u m o r  

ntin ued t o  grow, co m p ressing her  sp ine, causing sp ina l co rd atro p hy from t2-t7, a n d  pa ra lyzing her  perm a n e ntly from 

chest down . At this  point her  ca ncer was recl a ssified to H igh Risk N e u ro b l a sto ma,  wh ich ca rries one of the wo rst 

ut looks of a l l  pediatric cancers a n d  a n  exte nsive treatment reg imen.  

The treatment reg imen we a re fo l lowing is a tria l t h rough the Chi ld ren's O n co logy G ro u p  for H igh R isk  N e u rob la sto m a  -

this  same protoco l for H igh Risk N e u rob lastoma is fo l lowed by most of the co u ntry.  S ince d iagnosis Emma has  now faced 

six ro unds  of chemo, t h ree m ajor s u rgeries, a ste m ce l l  tra nsp la nt, 20 rou n d s  of p roton bea m rad iat ion,  and she sta rts 

her  sixth a n d  fin a l  rou n d  of i m m u n othera py in ea rly M a rch .  l m m u nothera py w i l l  e n d  m id-M a rch a nd her  front l ine 

treatment protoco l wi l l  be fin ished . 

U nfortunate ly, the tea m  at U of M ca n not l a bel  E m m a  a s  N E D  ( n o  evidence of d isease ) .  She has  resid u a l  d isease 

rem a i n i ng on her sp ine that ca n not safely be removed o r  biopsied .  When E m m a's treatme nts a re fi n ished, she wil l  have 

sca ns eve ry t h ree mo nths, a n d  we wi l l  hope a nd p ray that the tumor  does not grow fu rther .  

N e u rob la sto ma is  a tricky d isease as  the goa l is to m a inta i n  rem issio n a s  there is  n o  set p rotocol  for re la pse a n d  the 

prognosis for re la pse is extre mely poor .  U nfortu nate ly, ha lf  the k ids  that get  i nto re m issio n re l a pse. With that  sa id there 

is som e  o ptio ns for m a i ntena nce treatm ent fo l lowing i m m u nothera py to h e l p  m a ke s u re the ca nce r  rem a i ns inactive . . .  

1 .  DFMO expe rimenta l tria l - ODC inh ib itor taken by m o uth fo r u p  to two yea rs with a mod ified d iet. Req u ires 

freq uent trave l o utside of ND as  there's no hospita l i n  ND e n ro l led i n  this tria l .  
1 
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2 .  N e u rob lastoma vaccine tria l at Memoria l  S loa n Kettering - a ntige ns  ta ke n to ca use body's i m m u n e  syste m 

to m a ke a ntibodies which in turn fight the a ntige ns, which h e l p  attract wh ite b lood ce l l s  to k i l l  neurob la sto m a  -

Req u i res frequent trave l to New York City for u p  to a yea r. 

3 .  M ed ica l  ma rijuana  - ea rly testi ng has shown both the THC a n d  C B D  i n  m a rij u a n a  ca n p lay a ro le i n  k i l l ing  

n e u rob lastoma ce l ls .  Cu rrently ava i la ble i n  3 3  states.  

m a  h a s  now spent most of the past 15 months i n  the hospita l rece iving ca ncer treatments. D u ring this  t ime she h a d  a 
ba by b rother intro d u ced to this wo rld, but she has had  l im ited t ime spent with h i m  beca use she's been receiving h e r  
treatme nts a n d  iso lated from o t h e r  people includ ing fa m i ly d u e  t o  t h e  fea r  of s p read ing germs whi le  her  i m m u n e  
system is com prom ised.  Emma has  spent s o  m u c h  t i m e  in  the hospita l t h a t  the hospita l l ife is rea l ly a l l  t h a t  she knows. 
Her ch i ld hood was ro bbed fro m her  and we want to give Emma a cha nce to l ive a reg u l a r l ife so we h o pe to avoid 
e n ro l l ing her  in  e ither the DFMO o r  vaccine tria ls .  This leaves us with a cou p le  optio ns  - e ither do nothing or  p u rsue 
m e d ica l m a rij u a n a .  

W e  h ave e n ro l led E m m a  i nto N D's med ica l marij u a n a  p rogra m b u t  were d isa ppo inted t o  find l i m its p laced on t h e  dosage 

fo r pediatric patients, specifica l ly o n  the THC concentration a l lowed - 6%. Who ca m e  up with t h is n u m ber and what was 

the tho ught p rocess be h ind this decision ?  

This 6% r u l e  wi l l  basica l ly l i m it ped iatric patients inc lud ing E m m a  t o  C B D  a n d  restricts the i r  a ccess t o  T H C  in  o u r  h o m e  

state of North Da kota . Whi le at t h e  sa me time w e  co u ld  m ove 10 m i les east of o u r  h o m e  i nto M i n n esota a n d  s h e  wo u l d  

have access t o  b o t h  T H C  a n d  C B D .  I t's extremely concern ing t h a t  k i d s  i n  othe r  states have a ccess to these thera pies b u t  

E m m a  wou ld  re m a i n  restricted from t h i s  therapy s i m p ly fo r b e i n g  a resident of N D .  B e i n g  a res ident of N D  a lso 

d isq ua l ifies E m m a  from e n ro l l ing in  other  state's med ica l m a riju a n a  p rogra m s  whi le  t h e re for oth e r  treatments. 

e u nd e rsta nd some a re concerned with the long-te rm effects of THC on b ra i n  deve lopment  for yo uth.  The p ro b l e m  we 
have with this idea is that s ince m a rij u a n a  is not FDA a p p roved, it's effect on the pediatric b ra i n  h a s  been studied ve ry 

l ittle, if at a l l .  Fo r those that s h a re th is  co nce rn, we q u estio n where yo u sta nd o n  the toxicities of treatment for ped iatric 

ca n cer .  

Emma h a s  faced a n u m be r  of toxic treatments in o rder  to save her  l ife . M u lt ip le  ro u n d s  of chemothera py have ca used 

E m m a  to no longer eat o r  drink by m o uth,  they've ca used neu ro-toxicities add ing to her p a ra lysis, they've caused 

perm a nent  hearing loss, they've ruined her  chances of having kids of her own, and have a lso ca used u n known da mage 

to h e r  b ria n, hea rt, l iver, pa ncreas, kid neys, and  l ungs. H e r  s u rgeries p roved to be l ife t h reate n i ng but she chose to fight 

on.  Her stem ce l l  tra nspla nt a lso ended u p  being l ife th reate n ing, ca using the worst case of m ucositis possib le as  h e r  G I  

tract was shed from her mouth to her  co lon,  and a l l  of her  sk in  was b u rned o ff  fro m the chemo received p re-tra n s p l a nt .  

D u ring p roto n bea m E m m a  took te n t imes her l ife maxi m u m  exposu re not a l lowing a ny s u n l ight to h e r  tumor site safe 

for the rem a i nd e r  of her  l ife . D u ring im m u nothera py E m m a's ve ins  a n d  a rte ries lost a l l  the b lood they we re ca rrying 

ca us ing h e r  blood pressu res to reach da ngerously low leve ls .  And s ince E m m a  has cou nted on contin uo u s  tube feeds fo r 

h e r  n utrition,  she is now dependent o n  them, and if she gets i l l  a n d  can't  to lerate them,  she becomes hypoglycem ic 

req u i ring hospita l ization .  If we cou l d  do it a l l  ove r aga in ,  we wo u l d n't cha nge a th ing .  The benefits of the treatme nts 

have o utweighed the risks. We went t h ro ugh all of this to save E m ma's l ife . 

e of the side effects that E m m a  is facing as I write this  is chemo ind uced na usea a n d  she is a ctive ly taking a p rescribed 

ed ication ca l led d ro n a b i n o l .  We get this  medication fi l led by our loca l p h a rma cy a nd it is  cove red by Emma's insura nce 

2 
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p l a n .  For those that do n't know, d ro n a bino l  is ma n-made/synthetic THC. It is q u ite i ro n ic that  E m m a  has access to a 

synthetic fo rm of THC but  does not h ave access to natura l  THC beca use ped iatric med ica l m a rij u a n a  in N D  wi l l  l i m it h e r  

to 6%. 

h i le  we a re h a p py there is fin a l ly a med ica l m a rij u a na progra m ava i l a b l e  i n  N D, we do not agree that the state shou ld  

l i m it the  dosage a m o u nts of e ither  C B D  o r  THC fo r pediatric patie nts. Th is  decision s h o u l d  be m a d e  by  the  pharmacist 

a n d  docto r in co nj u nction with the patie nt's fa m i ly, j ust l i ke eve ry othe r  med icat ion or t h e ra py cu rre ntly is. E m m a's 

treatment o ptio ns i n c l u d i ng m ed ica l m a rijuana should not be restricted just beca use she l ives i n  N o rth Da kota she 

should have the same access to these thera p ies rega rd less of where she l ives. Beca use of th is  we a re asking yo u to 

e l i m i nate the pediatric med ica l m a rij u a n a  rule a n d  put this  decis ion back i nto the p rovide r's  and pa rent's ha n d s  

Tha n k  you fo r you r  t ime a nd fo r ta king o u r  writte n state ment as  test imony so  we can  be h o m e  a n d  with E m m a  d u ring 

h e r  fin a l  ro u n d  of i m m u nothera py. 

Aaron and B ra n d i  Basting 

O n  Mon,  Feb 25, 2019 at 9 : 5 0  P M  Vette r, Steve M . <smvette r@nd .gov> wrote : 

S u re, that wi l l  work. I w i l l  try to get it added.  

Steve Vette r 

N D  Ho use of Re p rese ntatives 

600 E Bou leva rd Ave 

Bis m a rck, N D  58505 

District 18 

6 12-770-8689 

From: Aa ro n  Basting <aa ro n . ba sti ng@gm a i l .co m >  
Sent: M o nday, Februa ry 2 5, 2 0 1 9  9 : 34 P M  
To: Vette r, Steve M . <smvetter@nd .gov> 
Subject: Re: M ed ica l M a rij u a n a  Questio n from Pediatric Oncology Patient 

3 
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Both compounds have antitumourigenic activity in vitro and impeded the growth of tumour xenografts 

in vivo. Of the two cannabinoids tested, CBD was the more active. Treatment with CBD reduced the 

viability and invasiveness of treated tumour cells in vitro and induced apoptosis (as demonstrated by 
morphology changes, sub-G 1 cell accumulation, and annexin V assay). Moreover, CBD elicited an 
increase in activated caspase 3 in treated cells and tumour xenografts. 

Conclusions 

Our results demonstrate the antitumourigenic action of CBD on NBL cells. Because CBD is a 

nonpsychoactive cannabinoid that appears to be devoid of side effects, our results support its 
exploitation as an effective anticancer drug in the management ofNBL. 

Keywords: Neuroblastoma, cannabidiol, D.9-tetrahydrocannabinol, apoptosis, tumour xenograft models, 

non-psychoactive cannabinoids 

INTRO DUCTIO N 

Neuroblastoma (NBL) is the most frequent extracranial solid tumour in childhood. It accounts for 
approximately 8% of childhood cancers and is characterized by variable clinical behaviour, reflecting 
molecular differences in the tumour!. Using current risk stratification criteria, approximately 40% of 

NBL tumours are classified as high-risk. Treatment for children with high-risk NBL involves 
multimodality therapy, including chemotherapy, autologous stem-cell transplantation, surgery, radiation 
therapy, and immunotherapy using differentiation therapy. Despite that aggressive approach, children 
with NBL have very poor outcomes, and the survivors experience serious side effects related to 
treatment toxicityJ.. Hence, the need for new and less-toxic therapeutic strategies to treat the disease is 
urgent. 

For millennia, Cannabis saliva has been used in folk medicine to alleviate pain, depression, 
amenorrhea, inflammation, epilepsy, and numerous other medical conditions�. In cancer patients 
specifically, cannabinoids are well known to exert palliative effects; their best-established use is the 

inhibition of chemotherapy-induced nausea and vomiting, but they are also applied for pain alleviation, 
appetite stimulation, and attenuation of wasting�. 

Recently, increasing evidence suggests that D.9-tetrahydrocannabinol (THC) and cannabidiol (CBD), 
major components of Cannabis saliva, and synthetic cannabinoids and the endocannabinoid 
anandamide have antitumour activity2.2. Many adult cancer types (lung cancer, glioma, thyroid cancer, 
lymphoma, skin cancer, pancreatic cancer, uterine cancer, and breast and prostate carcinoma) have been 
reported to be sensitive to the antiproliferative action of cannabinoids in a wide variety of experimental 
models, including cancer cell lines in culture, xenograft mouse models, and genetically engineered 
mice&. 

Cannabinoids act chiefly by activating the specific cannabinoid receptors CB l and CB22. However, it is 
now well-established that these molecules also have effects that are CB receptor-independent; other 
receptors, such as vanilloid receptor l l  and the peroxisome proliferator-activated receptors§, could be 
responsible for their action. 

The mechanisms involved in the antitumour effects of cannabinoids include proliferation inhibition and 
growth arrest2, induction ofapoptosis.!Q.!!, stimulation ofautophagy12 13, angiogenesis inhibitionli, and 
anti-metastatic effectsll-11. However, the antitumourigenic mechanism of action of CBD is as yet 
unknown!!! . 
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At the molecular level, cannabinoids have been shown to trigger changes in various signalling 

pathways, including Akt/mammalian target of rapamycin complex 1.12, ERK, upregulation of stress­

associated transcription factor pS.12.�, downregulation of matrix metalloproteinase 2n, and vascular 

endothelial growth factor signallingll. Nevertheless, studies exploring the putative antitumourigenic 

properties of cannabinoids in pediatric tumours are still limited, and the molecular mechanisms 

underlying the antitumourigenic effect are poorly understood. Recently published data demonstrated the 

antitumourigenic activity of cannabinoids-mainly THC and synthetic cannabinoids-on alveolar 

rhabdomyosarcoma and osteosarcoma by inducing apoptosisll and triggering the endoplasmic reticular 

stress and autophagy process-61. 

Our study aimed to characterize both the in vitro and in vivo effects of cannabinoids on another 

pediatric tumour, NBL, and to unravel the mechanism responsible for those effects. Given our positive 

results, we suggest that non-THC cannabinoids such as CBD might provide a basis for the development 

ofnovel therapeutic strategies in high-risk NBL, without the typical psychotropic effects of THC and 

without the strong side effects associated with chemotherapeutic agents. 

M ET H O DS 

Cannabinoids 

119-Tetrahydrocannabinol was supplied by Prof. Raphael Mechoulam, Institute for Drug Research, 

Medical Faculty, The Hebrew University, Ein Kerem Campus, Jerusalem, Israel. Cannabidiol was 

supplied by THC Pharm GmbH, Frankfurt, Germany. 

Cel l Cultures 

The human NBL cell lines SK-N-SHll and IMR-32� were purchased from ATCC (Manassas, VA, 

U.S.A.) and the European Collection of Authenticated Cell Cultures (Salisbury, U.K.) respectively. The 

NUB-612 and LAN- 1 cell lines were kindly provided by Dr. Shifra Ash, Schneider Children's Medical 

Center of Israel�. 

SK-N-SH cells were cultured in Eagle minimum essential medium (ATCC), supplemented with 1 0% 

fetal bovine serum (FBS) and 1 00 U/mL penicillin-streptomycin (Gibco, Paisley, U.K.). IMR-32 cells 

were cultured in Eagle basal medium (Sigma-Aldrich, St. Louis, MO, U.S.A.) supplemented with 2 
mmol/L glutamine, l % non-essential amino acids, l 0% FBS, and I 00 U/mL penicillin-streptomycin. 

LAN- I and NUB-6 cells were cultured in RPMI-1 640 (Gibco) supplemented with 1 0% FBS and 1 00 

U/mL penicillin- streptomycin. All the cell lines were cultured at 37°C in a humidified atmosphere 

containing 5% C02. 

MTT Test 

An MIT assay (Biological Industries, Kibbutz Beit-Haemek, Israel) was used to evaluate the effect of 

CBD and THC on NBL cell viability. SK-N-SH, LAN- 1 ,  IMR-32, and NUB-6 cells (5 x 1 03 cells/mL) 

were plated (200 µL) in triplicate in flat-bottom 96-well plates in the appropriate medium. The cells 

were allowed to adhere to the plate surface overnight and were then cultured with increasing doses of 

THC or CBD (0-50 µg/mL) for 24, 48, and 72 hours. Cell viability was then determined by MIT assay, 

which measures the reduction of MIT to formazan by the mitochondria of viable cellsl2. Formazan was 

measured spectrophotometrically by absorption at 560 nm in a PowerWaveX plate reader (BioTek, 

Winooski, VT, U.S.A.). All experiments were repeated at least 3 times. Cell morphologies were 

assessed daily by light microscopy. 

M icroscopy Analysis 
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One day before treatment, SK-N-SH cells were plated ( I  x J 06 cells per 9-cm plate). After 48 hours of 
incubation with CBD ( 1 0  µg/mL), cell morphology changes were assessed by light microscopy 

(Olympus CKX4 l :  Olympus, Tokyo, Japan). 

Cel l-Cycle Analysis 

One day before THC or CBD treatment, SK-N-SH cells were plated ( I x 1 06 cells per 9-cm plate). After 
24, 48, and 72 hours of treatment, the cells were washed in phosphate-buffered saline (PBS:  Biological 
Industries), detached using a solution of 0. 1 % trypsin (Biological Industries), and spun at 1 1 00 rpm. 
The resulting pellet was resuspended in 250 µL cold PBS, and.the cells were fixed overnight with 5 mL 
cold 75% ethanol (Sigma-Aldrich) and PBS at -20°C. The pellet was then washed twice with cold PBS 
(followed by centrifugation at 1 1 00 rpm for 7 minutes). Distribution of the cells in G 1 ,  S, and G2/M 

phases of the cell cycle were monitored after nuclei had been stained with 50 µg/mL propidium iodide 
(Sigma-Aldrich) containing 125 U/mL protease-free RNase (Sigma-Aldrich) in 0.5% Triton (Bio-Lab, 

Jerusalem, Israel) and had been PBS-buffered for 30 minutes in the dark. The cells were analyzed using 
an Epics XL-MCL flow cytometer and the FlowJo software application (Beckman Coulter, Brea, CA, 
U.S.A.). 

Apoptotic Cell Death 

Annexin V Assay One day before CBD treatment (7.5 µg/mL and l 0 µg/mL for 24 hours and 48 hours), 

cells were plated { l x l 06 cells per 9-cm plate). Cells treated with 1-1 0 µmol/L staurosporine (Sigma 
-Aldrich) for 24 hours served as a positive control; untreated cells served as a negative control. Treated 
cells, untreated cells, and positive control cells were harvested, and after the annexin V assay [human 
recombinant annexin V (APC conjugate, catalogue no. ALX-209-252: Enzo Life Sciences, Ann Arbor, 
MI, U.S.A.); annexin V binding buffer, no. 556454 (BD Pharmingen, San Diego, CA, U.S.A.); and 
7-aminoactinomycin D, no. 559925 (BD Pharmingen)] were analyzed using an Epics XL-MCL flow 
cytometer and the FlowJo software application. 

Caspase Assay One day before CBD treatment (7.5 µg/mL and I O  µg/mL for 24 hours), cells were 
plated ( I x 1 06 cells per 9-cm plate). Cells were harvested, and proteins were extracted with 
radioimmunoprecipitation assay buffer (Sigma-Aldrich). Protein concentrations were calibrated using 
the BCA Protein Assay Reagent Kit (Pierce, Rockford, IL, U.S.A.). 

Samples were separated on 12% SDS-PAGE (Bio-Rad, Rishon LeZion, Israel) and transferred onto nitro 
filters (Schleicher and Schuell Bioscience, Dassel, Germany). The blots were reacted using caspase 3 
(8GIO) rabbit monoclonal antibody (Cell Signalling Technology, Danvers, MA, U.S.A.) as the primary 
antibody. The secondary antibody, horseradish peroxidase conjugated goat anti-rabbit antibody 
(Jackson ImmunoResearch Laboratories, Farmington, CT, U.S.A.), was detected by 
chemiluminescence. Signals were detected using an ECL Kit (Amersham Pharmacia, Little Chalfont, 
U.K.) and visualized by exposure to radiography film. 

I nvasion Assay 

Tumour cell invasion was assayed in Transwell chambers (Transwell 3422: Coming, Coming, NY, 
U.S.A.) pre-coated with Cultrex Basement Membrane Extract (Trevigen, Gaithersburg, MD, U.S.A.). 
Membrane filters were placed in 24-well tissue-culture plates according to manufacturer guidelines. 
After 24 hours of treatment with CBD ( 15  µg/mL and 20 µg/mL), cells were harvested, and 2x l05 cells 
suspended in 200 µL serum-free medium were added to the upper surface of each chamber. The bottom 

of the chamber was filled with 750 µL medium with 1 0% FBS. After 24 hours in which cells were 
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allowed to migrate to the underside of the membrane, the invaded cells were fixed with :t=J. t P-' . I V  
paraformaldehyde (Electron Microscopy Sciences, Hatfield, PA, U.S.A.) and stained with crystal violet 

(Sigma-Aldrich). 

I n  Vivo Studies 

All experiments involving mice were approved and performed according to the guidelines issued by the 

Sheba Medical Center Research Committee for the Care and Use of Laboratory Animals (permit no. 

803/ 12). 

To study the in vivo antitumour activity of cannabinoids, NBL tumours were induced in nonobese 

diabetic immunodeficient (NOD/SCIO) mice by subcutaneous injection. Briefly, 1 x I 07 SK-N-SH cells 

suspended in 1 00 µL serum-free medium and Cultrex (1 : 1 )  were injected subcutaneously into the rear 

flank of5- to 8-week-old NOD/ SCID mice. Mice were maintained in a pathogen-free environment and 

monitored weekly for tumour growth. Secondary tumours were detected by palpation and were 

measured with external callipers. Volume was calculated as (width)2 x (length) x 0.52. When tumours 

had reached an average size of 400 mm3, the mice were randomly assigned to treatment and control 

groups (each n = 1 2). They were then injected intraperitoneally for 14  days with THC (20 mg/kg daily), 

CBD (20 mg/kg daily), or vehicle (ethanol) or were left untreated. At the end of the treatment period, the 

mice were euthanized, and the tumours were excised and processed for further analyses. 

Histology Formalin-fixed tissues were dehydrated, embedded in paraffin, and sectioned at 4 µm. The 

slides were warmed to 60°C for I hour and then processed by a fully automated protocol. 

Immunostainings were calibrated on a Benchmark XT staining module (Ventana Medical Systems, 

Tucson, AZ, U.S.A.). Briefly, after sections had been dewaxed and rehydrated, a CCI Standard 

Benchmark XT pre-treatment for antigen retrieval (Ventana Medical Systems) was selected for active 

caspase 3 .  Active caspase 3 antibody (Epitomics, Burlingame, CA, U.S.A.) was diluted 1 : 10 with 

Antibody Diluent (Ventana Medical Systems) and incubated for 1 hour at 37°C. Detection was 

performed using an ultra View detection kit (Ventana Medical Systems) and counterstained with 

hematoxylin (Ventana Medical Systems). After the run on the automated stainer was completed, the 

slides were dehydrated in 70% ethanol, 95% ethanol, and I OO% ethanol { I O  s each). Before cover­

slipping, the sections were cleared in xylene (I 0 s) and mounted with Entellan (EMD Millipore, 

Billerica, MA, U.S.A.). The stained sections were reviewed under light microscopy and analyzed by a 

pathologist. 

Statistical Analysis 

Unless otherwise specified, results are shown as means or medians ± standard deviation. A Kruskal 

-Wallis test, followed by a post hoc Mann-Whitney test, was used to evaluate significant differences in 

the viability of cell lines, the growth rate ofxenografts, and the counts of positive cleaved caspase 3 

cells for the various treatment groups. A p value less than 0.05 was considered statistically significant. 

All analyses were performed using the IBM SPSS Statistics software application (version 2 1 :  IBM, 

Armonk, NY, U.S.A.). 

RESU LTS 

Viabi l ity of N B L  Cell Lines In Vitro 
We used an MTT assay to assess the effect of THC and CBD on the viability of the SK-N-SH, NUB-6, 

IMR-32, and LAN-I NBL cell lines [Figure I (A)]. In vitro, after 24 hours of treatment, CBD and THC 

had already effectively reduced the viability ofNBL cell lines in a dose- (0-50 µg/mL) and time­

dependent manner, with CBD having the better effect. Better response to treatment was observed in the 
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SK-N-SH and NUB-6 cell lines, as demonstrated by a 50% reduction in cell viability at lower CBD or 

THC concentrations (5 µg/mL and 1 5  µg/mL for SK-N-SH and NUB-6 respectively, compared with >20 
µg/mL for IMR.-32 and LAN-1 ). The same trend was found, and even enhanced, after treatment with 
THC and CBD for 48 hours [Figure I (A)]. More importantly, the response after treatment of SK-N-SH 

cells with CBD ( 1 0  µg/mL) was better than the response after treatment with the same concentration of 

THC [Figure I CB), p = 0.0004 for 24 and 48 hours of treatment] . 
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t.9-Tetrahydrocannabino l  (THC) and cannab idio l  (CBD) reduce v iabi l i ty of ncuroblastoma (NBL) cel l l i nes 

in vitro, with CBD hav ing a better effect. (A) Cel l l i nes SK-N-SH (open squares), NUB-6 ( open c i rcles), 

IMR-32 (open triangles), and LAN- I (crosses) were i ncubated with i ncreas ing concentrations (0-50 

µg/mL) of THC or CBD for 24 hours and 48 hours. Viabi l ity was measured by MTT assay .  (8) Mean ± 

standard deviation o f SK-N-SH cel l v iab i l i ty after i ncubation wi th 1 0  µg/mL THC or CBD for 24 and 48 

hours. * * *  Denotes a significant change re lative to control (p = 0.0004) . Data are expressed as a percentage 

of the vehicle control and are the mean of pooled resu lts from experiments performed in trip l icate. 

The foregoing data indicate that anti-NBL activity is better with CBD than with THC in all NBL cell lines 

tested. Because cell lines showed varying sensitivity to CBD, we chose the most sensitive SK-N-SH cell 

line to confirm the antiproliferative effect of CBD in further in vitro and in vivo experiments. 
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Cel l-Cycle Analysis 

We next studied the effect of 48 hours of treatment with increasing doses of CBD (5-20 µg/mL) on cell­

cycle progression [F igure 2(A)] . During treatment with CBD (5 µg/mL), the percentage of SK-N-SH 

cells sequestered in the G 1 compartment rose to 82.4% from 65 .8% in untreated control cells [ 
F igure 2(8)]. Accordingly, the percentages of cells in G2 and S phase were found to be decreased, 
indicating that those cell populations had undergone G 1 phase arrest (similar results were obtained 
when NUB-6 cells were treated with 10 µg/mL CBD; data not shown). Furthermore, an accumulation of 
SK-N-SH cells in sub-GI phase [Figure 2(8)] was detected when that line was incubated with 1 0  
µg/mL CBD (4.27%) and 2 0  µg/mL CBD (25.3%), indicating the possibility that treatment with CBD 

induced apoptosis in a dose-dependent manner . 
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FIGURE 2 

Alteration of SK-N-SI-1 cel l  cycle progression induced by cannab idiol  (CBD). (A) Cel l cycle analys is  i n  

untreated SK-N-SH cel l s  and in  cel ls treated with increasing concentrations of C B D  for 48 hours. (8)  

Change i n  ce l l  accumulation percentages during cel l  cyc le progression alter i ncubation with CBD for 4 8  
hours. UT = untreated. 
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Apoptotic Cell  Death 

To verify our hypothesis that the reduction in NBL cell viability associated with CBD treatment was 
indeed attributable to apoptotic cell death, we first examined morphology changes after CBD treatment. 
Microscopic analysis showed that treatment with I 0 µg/mL CBD affected cell morphology; the number 
of cells that had lost their normal shape, becoming rounded and swollen, and that floated in the medium 
increased [Figure 3(A)]. Those results confirmed that CBD treatment might induce the appearance of 
typical features of apoptosis. 
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FIGURE 3 
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Apoptot ic effects of cannabidiol (CBD) on SK-N-SH ce l ls . (A) Changes in SK-N-SH cell morphology: 

untreated cells compared with cel l s  treated with 1 0  �1g/mL CBD for 48 hours . (B) Apoptot ic effects of 

CBD on SK-N-SH cel ls  analyzed by annexin-V assay. Ce l ls  were treated with CBD in a dose- and t ime­

dependent manner (7.5 �tg/m L, I 0 µg/mL; 24 hours, 48 hours) and were stained with annexin-V and 

7-am ino actinomyc in D (7 AAD). QI = percentage of dead cel ls; 02 = percentage of cel ls  in l ate apoptosis; 

Q3 = percentage of cel l s  i n  early apoptosis ;  Q4 = percentage of l ive cel ls .  (C) Apoptot ic effects of CBD on 

SK-N-SH cel ls analyzed by caspase-3 assay . Cel ls  were treated with increasing doses of CBD (7 .5  µg/mL, 

J O  µg/mL) for 24 hours. 

· · · · - ·-··-'-·· -·----·- -····-·- -······-·-····--·-- -------- -·----------·----------·----·-) 

Next, we used an annexin V assay to measure the percentage of cells undergoing apoptosis after CBD 

treatment [Figure 3(B)]. Staurosporine-treated cells were used as a positive control. Treatment of SK­
N-SH cells with CBD (7.5 µg/mL and I O  µg/mL) for 24 hours and for 48 hours resulted in an increase in 
the early apoptotic cell population (annexin V-positive and 7-aminoactinomycin D-negative) in a time­
dependent manner. A dose- and time-dependent increase in the late apoptotic cell population was also 
demonstrated (annexin V-positive and 7-aminoactinomycin D-positive). Early apoptosis was 
demonstrated in 24% of cells incubated for 24 hours with CBD (7.5 µg/mL), but in only 0.7% of 
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untreated cells. As Figure 3 shows, the proportion of late apoptotic cells increased to 63% from 35% 

after 24 hours of treatment with increasing concentrations of CBD (IO µg/mL and 7.5 µg/mL 

respectively) 

Finally, to further confirm the apoptotic effects of CBD on SK-N-SH cells, we measured apoptosis by 
caspase 3 assay [Figure 3(C)].  After 24 hours of  treatment with increasing doses of  CBD (7.5 µg/mL 

and 1 0  µg/mL ), a dose-dependent cleavage of caspase 3 was found as evaluated by the appearance of 

activated p 17 and p 1 9  fragments on Western blot analysis. 

Altogether, the foregoing results confirm that treatment with CBD induces apoptosis in the SK-N-SH 

NBL cell line. 

Cell I nvasiveness 

As shown in Figure 4, cell invasion in Transwell chambers was dramatically decreased for SK-N-SH 

NBL cells treated for 24 hours with CBD ( 1 5  µg/mL and 20 µg/mL) than for untreated cells. 

Untreated CBD, 1 5  �tg/mL CBD, 20 µg/mL 
. .  �- . 
. ..  

�· '. � . .  . t . .. . . .... j..• 

. ·' 

... . . ' ' ., 
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FIG URE 4 

Anti-invasiveness effect of cannabidiol  (CBD) on SK-N-SH cel ls .  The invasion assays were performed 

using cel l  cul tures (2 x I 05 cel l s/wel l )  treated with CBD ( 15 µg/mL, 20 �1g/mL) for 24 hours; results were 

compared with those for untreated cel l s  (2x 1 05 cel ls/wel l ) .  For each wel l ( treated or untreated cel ls), I 0 

fields were examined by l ight m icroscopy. 

Tumour Growth Rate in Mouse Xenograft Model 

Because tumour regression in an animal xenograft model represents an important endpoint of clinical 

relevance, we evaluated the ability of cannabinoids to reduce NBL tumour growth in vivo. Tumour 

xenografts were first generated by subcutaneous injection ofSK-N-SH cells into NOD/SCID mice. The 

mice were then treated with daily intraperitoneal injections of20 mg/kg THC, 20 mg/kg CBD, or ethanol 

vehicle (control), or were left untreated for 14 days. 

Tumour growth was significantly reduced in THC- and CBD-treated mice than in the vehicle-treated or 

untreated mice [Figure 5(A)] . Interestingly, response to treatment was observed to be better in the group 

treated with CBD than in the group treated with THC: Median xenograft volume at the end of treatment 
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was 2.3 1 cm3 in the CBD-treated group compared with 4.28 cm3 in the untreated group (p = 0.029) and 

4.3 1 cm3 in the vehicle-treated group (p = 0.036). In the THC-treated group, median volume was 3 .46 

cm3, which was significant only compared with the untreated group (p = 0.039). 
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FIGURE 5 

Cannabidiol  (CBD) suppresses tumour growth in a mouse xenograft model and i ncreases c leaved caspase-3 

staining in treated xenografts. (A) G rowth rate of S K-N-SH cel l-{lerived tumour xenografls treated for I 4 

days with intraperi toneal iqjections of ethanol-veh ic le  (11 = 1 2, closed triangles), 20 mg/kg 

�9-tetrahydrocannabinol  (n = 1 2, closed squares), 20 mg/kg Cl3D (n = 1 2, c l osed c i rc les) and untreated 
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contro ls  (n = 1 2, open sq uares) . Data represents tumour vo l ume du ring 1 4  days of treatmen t . a p < 0.05 and 

0 p < 0.0 I for CBD compared with ethanol treatment (Mann-Whitney U-test) . (B) Act ivated caspase-3 

i m m unostaining in S K-N S-1·1 cel l-derived tumour xenografts treated with CBD 20 mg/kg or ethanol 

vehic le  for 1 4  days. (C) Counts of cleaved caspase-3 immunoreactive cel l s  i n  I 8x 1 0  lens fields from 

xenografts of CBD- and ethanol-treated m ice. "p < 0.000 I compared with ethanol .  

To further define the in vivo effect of CBD treatment with respect to apoptosis induction, we analyzed 

tissue obtained from tumour xenografts. Tumours were excised after the last day of treatment, and 

paraffin-embedded sections were analyzed immunohistochemically with the apoptosis indicator cleaved 

caspase 3 .  Cells positive for cleaved caspase 3 were detected with significantly greater frequency in 

sections of xenografts from CBD-treated mice [Figure 5(8)] than in sections from ethanol-treated mice 

[p < 0.00 1 ,  Figure 5CC)]. 

To summarize, THC an d  CBD both suppressed the SKN-SH tumour xenograft growth rate, with CBD 
treatment demonstrating a better effect. Moreover, the better efficacy of CBD and its effect on the 

induction of activated caspase 3 are consistent with the results obtained in vitro. 

DISCUSSION 

In recent years, interest in the role o f  cannabinoids, mainly THC, i n  cancer therapy has been renewed 

because of the ability of these molecules to limit tumour cell proliferation and to induce selective cell 

deathM-J!1. The response to treatment with cannabinoids has been investigated and demonstrated in a 

wide variety of adult tumours1l!; however, the effect has been studied in only a few pediatric 
tumoursll.�. We therefore investigated the role of cannabinoids in a pediatric tumour, NBL, which is 

the most frequent extracranial solid tumour of childhood and which still carries a very poor prognosis!. 

We focused only on the major compounds in cannabis, THC and CBD. The results obtained in the in 

vitro studies can be summarized as follows: 

• Both molecules-and CBD in particular-reduced the viability of NBL cells. 

• The effect of CBD seemed to be mediated by apoptotic cell death, as demonstrated by 

morphology changes, accumulation of sub-G I cells, annexin V assay, and increased expression 

of cleaved caspase 3 .  

• The invasiveness ofNBL cells was also reduced with CBD treatment. 

Based on that first set of results, we studied the effect of CBD and THC on xenograft tumours generated 

in NOD/SCID mice from SK-N-SH cells that had already demonstrated the greatest sensitivity to the 

effect of those molecules. In accord with the findings from the in vitro experiments, THC and CBD both 

reduced the xenograft growth rate, with CBD showing a superior effect. 

Our in vitro data suggesting that CBD inhibits the proliferation of, and induces apoptosis in, NBL 

cells-together with its remarkable effect on NBL xenografts-are, to the best of our knowledge, the 

first to show an antitumour effect of CBD on NBL cells. Moreover, the results obtained in our study 

indicate that, of the two cannabinoids tested, CBD was more effective on the SK-N-SH cell line and on 

xenografts than was the more-studied THC. Those results accord with recently emerging data showing 

an effect of CBD on other tumours such as glioblastoma and breast, lung, prostate, and colon cancer' 8•3 1 

-�. 
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D.9-Tetrahydrocannabinol, the second most abundant cannabinoid in Cannabis sativa, has been shown 

to induce apoptosis and to inhibit tumour cell viability and invasiveness in various tumoursd!!.-1§., as our 

study also demonstrated. Recently, CBD was also reported to enhance the production of reactive oxygen 

species in cancer ceUs22, to downregulate the metastatic factor ldl ,  and to upregulate the pro­
differentiation factor Id2 1 6.4°. 

The mechanism by which CBD produces the observed effects has not yet been completely clarified, but 
seems to be independent of the CB I and CB2 receptors. Various studies have demonstrated that CBD 
acts as an agonist for vanilloid receptor 1 and for the TRPV2, TRPAl , PPARG, and 5-HT l A  receptors, and 
as an antagonist for the TRPM8 and GPR55 receptors!L. However, CBD's antitumourigenic molecular 

mechanisms of action have not been studied in NBL. A hint can be found in several reports showing that 

various NBL cell lines express the foregoing receptors shown to be involved in the action of CBDil-±!. 
Several studies have demonstrated that activation of those receptors with agonists other than CBD 
mediates cell death in a variety ofNBL cell lines, including SK-N-SH45•46, the CBD-responsive cell line 
in our study. 

As a potential therapeutic agent, CBD could have many advantages, especially compared with 
psychoactive THC. Because most-if not all-of the psychoactive effects of cannabinoids are produced 
by activation of the central CB 1 receptorsil, CBD, which has been shown to act independently of CB 1 ,  is 

devoid of psychoactive effects� and can serve as a more suitable treatment, especially in children. 
Additionally, it shares the palliative properties and low toxicity profile described for other 

cannabinoids, has none of the strong side effects associated with chemotherapeutic agentsJ.Q.J!.12, and 
might have synergistic activity with well-established antineoplastic substanceslQ,2Q. 

The most widely used route of cannabinoid administration is smoking-an unattractive clinical option, 
particularly in children. Our work indicates that systemic (intraperitoneal) administration of CBD 
effectively reduces tumour growth, and use in a clinical setting can therefore be based on other routes 
of administration, such as in oral or oromucosal treatments. 

CO NCLUSIONS 

Our findings about th e  activity o f  CBD in NBL support and extend previous findings about the 
antitumour activities of CBD in other tumours and suggest that cannabis extracts enriched in CBD and 
not in THC could be suitable for the development of novel non-psychotropic therapeutic strategies in 
NBL. Use of CBD either as single agent or in combination with existing compounds and chemotherapy 
agents is a possibility. Combination therapy might improve the antitumourigenic effects of other 

treatments and allow for a reduction in the chemotherapy dose, minimizing toxicity and long-term 
sequelae. Future studies are needed to highlight the pathways involved in the antitumourigenic effects 
of CBD in NBL as demonstrated in the present work. 
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Abstract 

Despite its controversial nature, the use of medical marijuana and cannabis-derived medicinal products 

grows more popular with each passing year. As of November 201 6, over 40 states have passed 

legislation regarding the use of either medical marijuana or cannabidiol products. Many providers have 

started encountering patients experimenting with cannabis products for a wide range of conditions. 

While the debate continues regarding these agents for both medicinal and recreational use in the general 

population, special consideration needs to be made for pediatric use. This review will deliver the history 

of marijuana use and legislation in the United States in addition to the currently available medical 

literature to equip pediatric health care providers with resources to provide patients and their parents the 

best recommendation for safe and appropriate use of cannabis-containing compounds. 

Keywords: CBD, cannabidiol; cannabis; epilepsy; pediatrics; pharmacy 

I ntrod uction 

Over the past several years, medical marijuana use has become a controversial topic not only within the 

medical community but also at state and national legislative levels. Although marijuana and its 

derivatives are currently Schedule 1 substances per the federal Controlled Substances Act (CSA), many 

states have relaxed their legislation to allow use. More recently, the use of cannabidiol (CBD) products 

in pediatrics has sparked additional debate, and pediatric providers have started encountering patients 

experimenting with these products in their daily practice, necessitating an understanding of the history 

and available medical literature on this topic. 

Many of the misconceptions regarding medical marijuana in the pediatric population stem from 

negative connotations associated with the term marijuana owing to its psychoactive effects. Therefore, 

it is important to define the various terms associated with products that are currently being used by the 

public as well as by pediatric researchers. Cannabis is a general term that refers to the 3 species of 

hemp plants (Cannabis saliva, Cannabis indica, Cannabis ruderalis).l Marijuana is a term that 

describes the dried leaves, flowers, stems, and seeds from the hemp plant that are often smoked for 

recreational and medicinal use. Marijuana contains various different chemicals called cannabinoids. 
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.:# 1  � · d. b Cannabinoids are the chemicals found within cannabis that interact with specific receptors, namely, 

cannabinoid (CB) receptors, within the body. The over 60 types of cannabinoids currently identified 

differ by the degree to which they are psychoactive.I While delta-9-tetrahydrocannabinol (THC), the 

cannabinoid most commonly associated with marijuana as a drug of abuse, is psychoactive, other 

cannabinoids including CBD are not. THC has been linked to the development of schizophrenia, and a 

contributor to neurodevelopment deficits in adolescents.J.1 Different marijuana strains will have varying 

amounts of both THC and CBD, and thus the concentrations and ratios of these different cannabinoids 

within a product, especially for pediatric use, has been a subject of interest not only for medical 

professionals but also for state legislators as well . 

H ist�_ry-�nd Reg�u_la_t_io_n�����--����������--���­

Dating back as far as 2000 BC, hemp plants had been used for various medicinal and industrial 

purposes. In 1 85 1 ,  the United States Pharmacopeia (USP) classified marijuana as a legitimate medical 

compound and many physicians supported its use for conditions such as epilepsy, chronic migraines, 

and pain.2- Reports of Victorian-era neurologists using Indian hemp to treat epilepsy were also 

promising.2 However, when phenobarbital and phenytoin came to the market in the early 1 900s, the use 

of marijuana-based products declined. 

In the 1 930s, political propaganda sought to associate marijuana use, specifically by minority and low­

income populations, with psychosis, addiction, and violent crime. Many believe this was influenced by 

several prominent businessmen in competing synthetic fiber industries in attempts to reduce the size of 

the growing hemp industry . .2. Marijuana soon became labeled as a drug of abuse and to discourage its 

use, Congress passed the Marijuana Tax Act of 1937 placing a heavy tax on cannabis and hemp use for 

both medicinal and industrial purposes. Despite opposition from the American Medical Association 

(AMA) and physicians who believed in the medical efficacy of marijuana, by 1 94 1 ,  all cannabis 

preparations were removed from the USP and National Fonnulary. 

In the 1 960s and early 1 970s, marijuana soon became associated with recreational use by anti­

establishment groups further adding to the stigma associated with its usage. By 1 970, the CSA labeled 

cannabis as a Schedule I substance. This relatively short era of recreational marijuana use has 

influenced how the public perceives the drug. Since that time, there have been repeated unsuccessful 

attempts to reconsider its Schedule I status to allow for easier investigation . .2. The AMA and the 

American Academy of Pediatrics (AAP) have reaffirmed their opposition to the legalization of medical 

and recreational marijuana use outside of any US Food and Drug Administration (FDA) regulatory 

process.2 

The AAP also supports further research into the indications and correct dosage for cannabinoids in 

addition to developing policy around how to verify purity and fonnulations.l! In the meantime, the AAP 

has suggested good practices to follow when considering the use of marijuana, recreationally or 

medically (Table I). 
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Table 1 .  

Recommendations from the American Academy of Pediatrics� 

Research and development should be conducted of pharmaceutical cannablnolds. The AAP recommends changing 
marijuana from a DEA Schedule 1 to a DEA Schedu le 2 to facilitate this research. 

The federal and state governments should establish robust hea lth surveillance regarding the Impact of marijuana, 
particularly on children and adolescents. 

In states that have legalized marijuana for recreational use, the AAP strongly recommends strict enforcement of rules and 
regulations that l imit access, marketing, and advertising to youth. 

Where marijuana is sold legal ly, either for medicinal or recreational purposes, it should be contained in child-proof 
packaging to prevent accidental ingestion. 

The AAP discourages adults from using marijuana in the presence of children because of the inHuence of role modeling 
by adults on child and adolescent behavior. 

AAP. American Academy of Pediatrics: DEA, Drug Enforcement Administration 

Open in a separate window 

To date, however, 8 states and the District of Columbia have passed legislation to legalize recreational 

marijuana use, with an additional 20 states allowing for some form of medical cannabis. Fourteen 

nomnedical marijuana states have specific legislation regarding CBD (Figure).2::1.! The changing 

legislative and regulatory landscape has significantly impacted the use of cannabinoid products in this 

country. Discussion about the safe and efficacious use of these products in a responsible way that 

protects vulnerable populations, including pediatrics, is necessary. 
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20 1 7  Legislative status of marijuana in the United States 
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Similar to endogenous opioids, a hwnan's central nervous system is impregnated with cannabinoid 

receptors and endocannabinoids. In the early 1 990s, 2 receptors were discovered, cannabinoid type 1 
(CBI )  and cannabinoid type 2 (CB2). Both CB I and CB2 are G-coupled protein receptors located 

presynaptically and control the release of neurotransmitters at both inhibitory and excitatory synapses. 

CB 1 is mostly expressed on presynaptic peripheral and central nerve terminals and is believed to be 

responsible for psychologic effects on pleasure, memory, thought, concentration, sensory and time 

perceptions, and coordinated movement. CB2 receptors, concentrated in peripheral tissues and immune 

cells, may play an anti-inflammatory and immunosuppressive role. In addition to directing the release 

of various neurotransmitters, this receptor regulates the release of certain cytokines. Innervation of both 

these receptors results in both physiological (tachycardia, hypertension, dry mouth and throat) as well 

as psychological (elation, euphoria, heightened perception, irritability, poor coordination and balance) 

effects.J.·2. 

Additionally, endocannabinoids N-arachidonoylethanolamine (anandamide) and 

2-arachidonoylglycerol, both arachidonic acid derivatives, bind with CB 1 and CB2. While the function 

of these endogenous ligands is not fully understood, their action may be attributed as antiemetic, 

antianalgesic, and anti-inflammatory. Endocannabinoids can also play a role in excitation of the 

neuronal networks, thus having effect on the quality of a seizure. Previous studies have documented 

deficiencies in endocannabinoids in temporal lobe epilepsy patients as well as a rise in anandamide 

concentrations post seizures in mice, suggesting an antiseizure activity profile.2 

The 2 most studied exogenous cannabinoids include THC and CBD. THC is a partial agonist at both 

CB I and CB2 receptors and achieves its psychoactive properties likely through modulation of gamma­

aminobutyric acid (GABA) and glutamine. THC seems to possess antiseizure activity but may be a 

proconvulsant in certain species.ll CBD, however, does not appear to bind to either CB 1 or CB2 but 

does possess neuroprotective and anti-inflammatory effects) Several possible mechanisms of CBD 

have been proposed: inhibition of cyclooxygenase and lipoxygenase, inverse agonism at CB l/CB2 

receptors, and enhancement of anandamide) It is proposed that CBD may be effective in epilepsy 

through modulation of the endocannabinoid system. CBD halts the degradation of the endocannabinoid 

anandamide, which may have a role in inhibiting seizures. Additionally, research demonstrates that 

CBD may play a role with the regulation ofT-type calcium channels and nuclear peroxisome 

proliferator-activated receptor-y, both of which have been implicated in seizure activity.ll Because 

CBD is one of the most abundant cannabinoids within cannabis resin and its mechanism is still unclear, 

there is peaked interest in the possible clinical indications that it could treat including epilepsy, pain, 

and inflammatory disorders. 

Several other synthetic forms of cannabinoids have been available for use in some countries, including 

dronabinol, nabilone, and nabiximols (Table 2). These products are being used to treat nausea and 

vomiting associated with chemotherapy, anorexia and weight loss in patients with acquired immune 

deficiency syndrome (AIDS), and relief of spasticity and neuropathic pain associated with multiple 

sclerosis (MS). 1 3- 1 6 Epidiolex (GW Pharmaceuticals, Cambridge, United Kingdom) is a CBD product 

currently in clinical trials.11 
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Table 2. 

Synthetic Cannabinoid Products 

Drug Component(s) 
Dronabinol'1·,.; Synthetic THC 

FDA Approval Status 
FDA approved -

1985 

Nabilone'"" Synthetic dimethylheptyl FDA approved -
analogue of THC 1985 

Nablxlmols"""' Tetranablnex (plant-derived Not FDA a pproved 
THC) ·and Nabidiolex Available in 1 6  
(plant-derived CBO) countries outside of 

the United States 

Indication 
Treatment of nausea and vomiting associated with 
cancer chemotherapy In  patients who have failed 
to respond adequately to conventlorial antlemetic 
therapy. 

Treatment of anorexia associated with weight 
loss in  patients with acquired immune deficiency 
syndrome. 

Treatment of nausea and vomiting associated with 
cancer chemotherapy In patients who have failed 
to respond adequately to conventional antiemetic 
therapy. 

Symptomatic relief of spastlclty In adults with 
multiple sclerosis who· have not responded 
adequately to other therapy and who demonstrate 
meaningful Improvement during an Initial trial of 
therapy. 

Symptomatic relief of neuropathlc pain in patients 
with m ultiple sclerosis .. 
Intractable cancer pain, 

Epldlolex" Plant-derived CBD Undergoing clinical Cllnlcal trials ongoing for epilepsy conditions. 
trials 

CBD. connobidio/; FDA. US Food and Drug Administration; THC, de/10·9-tetrol!ydrocannabinol 

Open in  a separate window 
; 
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Pharmacokinetics 

Historically, patients and recreational users have inhaled or vaporized marijuana, resulting in a quick 
onset and higher peak concentrations. Owing to first-pass metabolism, the enteral route decreases the 
bioavailability of THC to from 5% to 20% and CBD to from 6% to 19% and increases the time to 
onset.J .. ll . .12 Differences in absorption between various age groups, populations, and individual people 
make it difficult to recommend a one-size-fits-all dosage strategy. Interpatient variability may affect 
which blood concentrations will be effective, and tolerance is known to occur owing to downregulation 
of CB 1 receptors.ill 

Both THC and CBD are highly lipophilic with long half-lives, 30 hours versus 9 to 32 hours, 

respectively.d.ll.� CBD is also highly protein bound and is both metabolized by and a potent inhibitor 
of the CYP450 enzymes (2C l  9, 3A4), potentially causing significant medication interactions.1il.1Q.ll 
While CYP inducers such as phenytoin and carbamezapine may decrease CBD concentrations, CBD is 
known to increase concentrations of clobazam, an antiepileptic drug approved by the FDA in 201 1 for 
the treatment ofLennox-Gastaut syndrome (LOS). CBD inhibits CYP3A4 and CYP2Cl 9, preventing 
the degradation of clobazam and its active metabolite, N-desmethylclobazam . In an expanded access 
trial, patients with concomitant clobazam and CBD use had increases in clobazam concentrations of> 
60% and N-desmethylclobazam, of 500%.n At this time it is not clear what other drug interactions may 
exist and what dosage manipulations may be necessary. 

Cl in ica l Data 
--------------
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The debate about the use of cannabinoid products in pediatric patients has persisted owing to the lack of 

well-developed and published randomized controlled trials. There has been a wide variety of mostly 

case series and international studies for adult indications, such as chronic pain, MS, headache, and 

various neuropsychiatric disorders, which are beyond the scope of this review but have been reviewed 

elsewhere.£!! The pediatric literature lacks the same breadth owing to public stigma and restrictions on 

investigational use. This has resulted in retrospective and parentally reported data in epilepsy and 

behavioral conditions. Despite the overall lack of published data on CBD in pediatric patients, most of 

the literature is devoted to its use in epilepsy. Current large prospective trials are underway for different 

epilepsy indications, and recent animal studies researching use in perinatal brain injury and 

neuroblastoma may open new avenues to consider cannabinoids for pediatrics. 

Epilepsy. The data in pediatric epilepsy have been surrounding the use of CBD products as well as 

unregulated THC/CBD products from private dispensaries. A Cochrane reviewll was conducted in 

20 12  to assess the safety and efficacy of cannabinoid use in patients with epilepsy. The authors 

included blinded and unblinded randomized controlled trials. Only 4 studies met their criteria, including 

I abstract and l letter to the editor (Table 3). All 4 trials were of low quality with small sample sizes 

and variations in product, dose, frequency, and duration.24-27 The authors summarized the finding that a 

CBD dose of 200 mg to 300 mg daily was safely administered over a short period. The only reasonable 

conclusion made was that the efficacy of CBD use could not be confirmed, but the rate of adverse 

reactions in each of the studies was low over a short period. 

Table 3 .  

Included Studies in  Cochrane Reviewll 

Study Patient· Demographics Intervention 
Mechoulam Nine patients with Group 1: CBD 200 mg daily (n = 4) 
et a l'" uncontrolled temporal lobe Group 2:- Placebo dally (n = 5) 

epilepsy who.had failed Duration: 3 mo 
multiple medications 

Cunha Fiheen patients (11 female) Group 1 :  CBD 200-300 mg daily (n = 8) 
et al" with temporal lobe irritative Group 2: Placebo (n = 7) 

activity; ages: 14-4g yr Duration: 18 wk 

Ames••· Twelve Institutionalized, Group 1: CBD 300 mg dally for 1 wk. 
mentally retarded patients then CBD 200 mg dally (n = ?J 
with frequent seizures Group 2: Placebo (n = ?) 

Trembly"' Twelve patients with Each patient served as his or her own 
incompletely controlled control on the following schedule: 
epilepsy • 3 mo of normal outpatient epileptics 

• 6 mo of placebo 
• 6 mo of CBD 100 mg 3 times a day 

CBD. cannabidial; MMPI. Minnesota Multiphasic Personality Inventory 

• Lettcr to the Editor only available. resulting in incomplete data 

' Abstract only available, resulting in incomplete data and lack of results 

Results 

Group 1: 2 patients seizure free 
entire 3 mo; 1 patient with partial 
improvement (not defined) 
Group 2: no patient improvement 

Group 1: 50% (n = 4) of patients had 
complete improvement 
Group 2: 14% (n = 1) of patients with 
complete Improvement 

No statistically significant 
difference in seizure frequency 
between the 2 groups 

"No discernable effect" on MMPI, 
Beck depression inventory. trai l· 
making test, and finger·tapping test 

Open in a separate window 

The American Academy of Neurology conducted a systematic review in 20 14 which included 34 

studies that used medical marijuana to treat MS, epilepsy, and movement disorders.2B. The authors 

included 2 studies to assess the role of cannabinoids in decreasing seizure frequency).2..22 Ofnote, these 
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studies were also evaluated in the Cochrane review. The authorsll concluded that "data are insufficient 

to support or refute the efficacy of cannabinoids for reducing seizure frequency" and thus, there is not 

sufficient evidence to advise patients to use cannabinoid products in epilepsy. 

Despite this, parents and patients are making the decision to use these products for 3 reasons according 

to Cilio et al:ll I )  prominent Internet and nation media attention; 2) reports of cases of children 

successfully treated with CBD products; and 3) the beliefthat treatments derived from natural products 

are safer or more effective.ll National attention has been on those patients who have moved to states 

where CBD use is legal and researchers have sought to gather data from parental observations. It is 

important to note that the following studies are based on parental perceptions and thus we cannot draw 

definitive conclusions. 

The most famous case was presented on a CNN special, "Weed."� Charlotte is a little girl from 

Colorado who was diagnosed with Dravet syndrome at the age of 3 months. She suffered from frequent 

status epilepticus. Charlotte failed multiple medications, and at 5 years of age, she had significant 

cognitive delay and required help with all of her activities of daily living.Ml Her parents sought out a 

group in Colorado that created an oral, l iquid, high-concentration CBD-to-THC strain of cannabis. 

Once her parents started giving her this strain, dubbed "Charlotte's Web'', within 3 months Charlotte 

had a >  90% reduction in her seizure frequency and by month 20, Charlotte was able to perform most of 

her daily activities independently with only 2 to 3 nocturnal tonic-clonic seizures per month. Stories 

like Charlotte's have prompted parents across the country in similar situations to move their families 

across the country to gain access to these products. 

In a retrospective chart review of75 children and adolescents younger than 1 8  years who were given 

oral cannabis extracts for treatment of their epilepsy, 57% of parents reported some improvement in 

seizure frequency with 33% reporting a >50% reduction in seizures.ll Dosage information was not 

reported and parents used various fonnulations and concentrations of CBD and THC. Parents also 

described improvements in behavior and alertness (33%), language (1 1 %), and motor skills (1 1 %). 

Major adverse effects noted were somnolence (12%) and gastrointestinal symptoms (1 1 %). 

Investigators at Stanford University administered a survey to 1 50 parents on Facebook to identify 

parentally reported effects ofCBD on their child's seizures.If Of 1 9  respondents aged 2 to 1 6  years, 1 8  

had treatment-resistant epilepsy for more than 3 years before CBD use. Based on  parental response, 

84% reported a reduction in child's seizure frequency with 50% having a greater than 80% reduction in 

seizure frequency. Twelve of these 1 9  patients were also able to be weaned from another antiepileptic 

drug. In addition, parents reported overall better mood, increased alertness, and better sleep. Parents 

reported oral CBD dosages of0.5 mg/kg/day to 28.6 mg/kg/day and THC ofO to 0.8 mg/kg/day. 

In a similar Facebook survey administered by researchers at the University of California, Los Angeles, 

the authorsll similarly reported an 85% reduction in seizure frequency among 1 17 respondents, with an 

average age of 6 years. Most patients (86%) conveyed that changes in frequency occurred within 14 

days. As with previous surveys, dosage and formulations were varied but based on parental report of 

formulation used. Overall, most parents (83 .5%) reported using an oral CBD product with at least a 

1 5 :  I ratio of CBD to THC. Of the 40% of respondents who provided dosages, the median weight-based 

dose of CBD was 4.3 mg/kg/day given in 2 to 3 oral doses. As mentioned above, these surveys should 

be evaluated carefully given the inability to verify dose, formulation, and response. The conclusion that 

can be made is that there is a rather strong positive parental perception regarding the efficacy of 

cannabinoids, specifically CBD. 

Most orphan drug designations for CBD are for pediatric seizure disorders (Table 4).M A search of 

Cl in icalTrials .gov in November 20 16  identified 4 completed Phase 2 and Phase 3 protocols for 

pediatric seizure disorders, as well as 14 ongoing treatment trials, including intermediate-size expanded 
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access protocols (up to 50 patients each). Published findings from open-label use of CBD for treatment­

resistant epilepsy under an expanded-access program at 1 1  epilepsy centers in the United States suggest 

that CBD might reduce seizure frequency and might have an adequate safety profile in children and 

young adults with this condition . .ll Congressional testimony in June 20 1 5  indicated that 20 

intermediate-size expanded access Investigational New Drug Applications had been authorized to treat 

approximately 420 children with 1 CBD product; most of these are not listed on Cl in ica!Trials .gov .12 

Table 4 .  

Orphan Drug Designations for  Cannabidiol in the Treatment of  Pediatric ConditionsH. • 

Orphan Designation De5ignation Date Sponsor 
Dravet syndrome' November 14, 2013 GW Pharma Ltd 

Lennox-Gastaut syndrome February 24, 2014 GW Pharma Ltd 

Lennox-Gastaut syndrome June 23, 2014 lnsys Development Company Inc 

Dravet syndrome' July 1 ,  2014 lnsys Development Company Inc 

Pediatric schizophrenia (pediatrics is defined November 17, 2014 lnsys Development Company Inc 

as 0 through 16 years of age) 

Neonatal hypoxic ischemic encephalopathy' April 22, 2015 GW Pharma Ltd 

Infantile spasms July. 23, 2015 lnsys Development Company Inc 

Fragile X syndrome February 23, 2016 Zynerba Pharmaceuticals Inc 

Tuberous sclerosis complex Aprll 19, 2016 GW Pharma Ltd 

Infantile spasms June 13, 2016 GW Research Ltd 

FDA. US Food ond Drug Administrotion 
• None of these products are FDA approved for orphan or any other indication 

' Granted FDA Fast Track designation for this Indication. A drug development program with Fast Track designation is afforded greater access to 

the FDA for the purpose of expeditinQ the druQ's development. review. and potential approval to Qet Important new druQs to the patients earlier 

Open in a separate window 

After announcing positive results from 2 pivotal randomized, double-blind, Phase 3 trials for the 

treatment of seizures related to LGS, and a third for seizures associated with Dravet syndrome in 20 1 6, 

GW Pharmaceuticals expects to submit a single New Drug Application for both indications to the FDA 

in the first half of20 1 7  for its proprietary pharmaceutical-grade CBD product Epidiolex.J1 In the 

second LGS study, patients randomized to the investigational product 20 mg/kg/day (n = 76) or 1 0  

mg/kg/day (n = 73) added to their current antiepileptic treatment, experienced a median reduction in 

monthly drop seizures of 42% and 37%, compared to 17% in the placebo group (n = 73); a difference 

that was statistically and clinically significant (p = 0.0047 and p = 0.00 16, respectively) . .ll These data 

confinned the results of the first LGS trial in which 86 patients receiving Epidiolex 20 mg/kg/day 

achieved a 44% mean reduction in monthly drop seizures as compared to 22% for 85 patients in the 

placebo group (p = 0.0 135).� Patients with Dravet syndrome receiving the GW Pharmaceuticals' CBD 

in addition to their baseline antiepileptic regimen (n = 61) achieved the primary endpoint of a 

significant reduction in convulsive seizures (p = 0.0 1 ,  median reduction of39%) assessed over the 14-

week treatment period as compared with the addition of placebo (n = 59).12 Insys Therapeutics 

(Phoenix, AZ) has reported that their synthetic pharmaceutical CBD in a nonalcoholic, medium-chain 

triglyceride-based formulation was generally well tolerated in a completed Phase I /Phase 2 safety and 

pharmacokinetic study in 61 pediatric patients with treatment-resistant epilepsy at total daily doses up 

to 40 mg/kg.:ill 
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Behavioral Conditions. Cannabinoids and CBD use in this patient population is a growing interest on 

social media sites. While the data for these indications are limited to case reports using dronabinol, 

some of the benefits of CBD on behavior and motor skills reported in the aforementioned retrospective 

studies in epilepsy may be transferable to this population as well. A 6-year-old patient with early infant 

autism received enteral dronabinol drops titrated up to 3 .62 mg/day. He had improvements in 

hyperactivity, irritability, lethargy, stereotype, and speech.il In a published abstract, Kruger et al!!I 

report on the effect of dronabinol use in treating self-injurious behavior in l 0 mentally retarded 

adolescents. The dronabinol dose ranged from 2.5 mg twice daily to 5 mg 4 times a day. Seven of the 

I O  patients had significant improvement in their self-injurious behavior that lasted through the follow­

up at 6 months. Two of the I O  patients experienced agitation and the drug was discontinued. An Israeli 

single-center, double-blind, placebo-controlled cross-over trial of CBD and THC in a 20: 1 mixture for 

behavioral problems in children with autistic spectrum disorder is scheduled to start in January 201 7.Q 

Perinatal Brain Injury. Perinatal brain injury can be induced by neonatal asphyxia, stroke-induced 

focal ischemia, and neonatal hypoxia-ischemic encephalopathy, among other things. These conditions 

lead to long-lasting functional impainnent due to neuroinflammation, apoptotic-necrotic cell death, and 

brain lesions.il Several adjunctive medication therapies in addition to hypothermia, include magnesium 

sulfate and minocycline which may play a role in modulating neuroinflammation and apoptosis. The 

endocannabinoid system responds early to neuronal damage, working to prevent glutamate 

excitotoxicity and regulate the inflammatory response. While there are no current human studies, results 

from mice and pig models demonstrate that CBD can reduce the density of necrotic neurons and 

modulate cytokine release.il� 

Neuroblastoma. Most recently, researchers have reported on the use of CBD in both in vitro and in 

vivo animal studies of neuroblastoma (NBL), a common childhood cancer.il Investigators are proposing 

that antitumor activity is achieved by action at vanilloid and peroxisome proliferator-activated 

receptors. In vitro, they found that both CBD and THC reduced the viability ofNBL cells in a dose- and 

time-dependent manner. When comparing the two, CBD had a significantly better response in reducing 

viability ofNBL cells than THC. They next treated mice with daily intraperitoneal injections of THC, 

CBD, or ethanol, or gave no treatment. Tumor growth in both the THC and CBD groups was 

significantly reduced. 

What's The Harm? 

Worldwide, marijuana is the most commonly abused illegal substance and adolescent daily use is on the 

rise)! Adolescents perceive that marijuana use is not as much of a risk owing to legalization and 

decriminalization, leading to its use both recreationally and to self-treat anxiety and other psychiatric 

conditions. Unfortunately, the neurocognitive and behavioral effects of marijuana use in pediatric 

patients, including its effects on psychological dysfunction, amotivation syndrome, and carcinogenic 

risk, have been widely reported.1.ll 

Evolving legislation and the increased use of cannabinoid products outside of investigational studies 

have also impacted our health care delivery and emergency resources. The state of Colorado has been 

on the forefront of the medicinal and recreational use of cannabis debate. Wang et aJ:!l! reported the 

occurrences of pediatric emergency department visits associated with marijuana exposure before and 

after changes in drug enforcement in 2009. A total of 1 378 patients younger than 12 years were 

evaluated for unintentional ingestions from January l ,  2005, to December 3 1 ,  20 1 1 .  Before 2009, no 

patients (0/790; 0%) sought care at this emergency department for accidental marijuana ingestions as 

compared with 14  patients ( 14/588; 2.4%) after 2009 (p < 0.00 1 ). Patients ranged in age from 8 months 

to 12 years and presented with symptoms of lethargy, ataxia, and respiratory insufficiency. While the 

dosages were not reported, 7 patients ingested a marijuana edible. Eight of the 14 patients were 
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admitted to the hospital with 2 admissions to the pediatric intensive care unit. Prior to diagnosis, these 

14  patients received routine testing such as urinalyses, complete blood counts, and complete metabolic 

panels. Some of these patients also received more invasive testing including computed tomography, 

activated charcoal, lumbar punctures, and intravenous antibiotics. All of these contribute to higher 

hospital and emergency room costs, increased lengths of stay, and potential hann to the patients. 

In addition to increased emergency room visits, from 2005 to 20 1 1 , the call volume at Poison Control 

Centers for pediatric marijuana exposures had increased by 30.3% in states where marijuana has been 

decriminalized as compared to a steady rate in states that have not adopted marijuana decriminalization 

legislation.12 While marijuana and CBD products are becoming more available, these products remain 

in DEA (Drug Enforcement Administration) Schedule I status and are therefore not regulated in 

manufacturing, packaging, and labeling outside of clinical trials. As seen in the Colorado case study, 

50% of the unintentional ingestions were secondary to an edible, which children can easily mistake for 

food ifnot supervised by parents. None of these products are required to have safety packaging to 

prevent accidental ingestion by children. In addition, no warning labels or verification of product 

ingredients is required, leaving the medical community caught between providing safe medical care and 

allowing patient autonomy. As mentioned previously, the AAP has published recommendations to limit 

the access of marijuana to children. 

Pharmacist's Role 

In 2007, amidst medical marijuana legalization in several states, Seamon et alll identified that 

pharmacists needed to be attentive to the legislative changes going on at the state and federal levels. 

Pharmacists are uniquely poised to understand the medicinal chemistry as well as the practical 

implications associated with decriminalization and legalization. Pharmacists can continue to educate 

both medical professionals and lay people about the differences among cannabinoids, and help to 

remove the stigma around appropriate and legal use of CBD products. At the same time, medical 

professionals need to remember the documented deleterious effects of acute marijuana intoxication on 

neurocognitive development and psychiatric issues. 

Many health care facilities are working through processes that address patient use of these medications. 

Because use of cannabis products outside of approved clinical trials is not legal under federal law, thus 

not permitted under Centers for Medicare & Medicaid Services (CMS) Conditions of Participation, 

there are significant challenges in managing hospitalized patients. Whatever the state and situation, 

pharmacists need to be aware of the external factors associated with allowing a patient to use CBD in 

an inpatient setting. 

Phannacists are also poised to participate in the design and evaluation of current and future research in 

this area. The importance of drug interactions between CBD and other antiepileptics remains uncertain 

both for the efficacy and safety of CBD products. The difference in concentrations, dosages, and 

formulations of various products sold at private dispensaries is not standardized or regulated. 

Differences in state legislation on allowable concentrations and amounts can be confusing for patients 

and their families, and pharmacists can help to provide that infonnation. Various organizations have 

been helpful in updating and summarizing this information.!! 

Concl usions 

Cannabis and its ingredients have had a fascinating history over the past 4000 years, but lack of 

published data precludes fully recommending its use for medicinal purposes in pediatrics. Further study 

is underway and will add to our knowledge of the efficacy and safety of CBD in pediatrics. Long-term 
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studies to assess neurocognitive development with CBD will need to be assessed as well. As 

pharmacists, it is our duty to provide our patients and their parents with the most accurate, safe, and 

legally appropriate advice. 

Abbreviations 

AAP American Academy of Pediatrics 

AIDS acquired immune deficiency syndrome 

AMA American Medical Association 

CB cannabinoid 

CB I cannabinoid type 1 receptor 

CB2 cannabinoid type 2 receptor 

CBD cannabidiol 

CMS Centers for Medicare & Medicaid Services 

CNN Cable News Network 

CSA Controlled Substances Act 

DEA Drug Enforcement Administration 

FDA US Food and Drug Administration 

GABA gamma-aminobutyric acid 

LGS Lennox-Gastaut syndrome 

MS multiple sclerosis 

NBL neuroblastoma 

THC delta-9-tetrahydrocannabinol 

USP United States Pharmacopeia 
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Author i nformation 

Abstract 

BACKGROUND: Neuroblastoma (nbl)  is one of the most common solid cancers in ch i ldren .  

Prog nosis in  advanced nbl  is sti l l  poor despite aggressive multimodal ity therapy. 

Furthermore,  survivors experience severe long-term multi-organ sequelae. Hence,  the 

identification of new therapeutic strategies is of utmost importance. Cannabinoids and thei r  

derivatives have been used for years in  fo l k  medicine and later in  the field o f  pal l iative care.  

Recently, they were found to show pharmacolog ic activity in cancer, including cytostatic, 

apoptotic, and antiangiogenic effects. 

METHODS: We investigated , in  vitro and in  vivo , the anti-nbl  effect of the most active 

compounds in  Cannabis, Li(9)-tetrahydrocannabinol (the) and can nabidiol  (cbd) .  We set out 

to experimental ly determine the effects of those compounds on viabi l ity, invasiveness, cel l  

cycle d istribution,  and programmed cel l  death i n  human nb l  SK-N-SH cel ls .  

RESULTS: Both compounds have antitumourigenic activity in  vitro and impeded the g rowth 

of tumour xenog rafts in vivo. Of the two cannabinoids tested , cbd was the more active. 

Treatment with cbd reduced the viabi l ity and invasiveness of treated tumour cel ls in  vitro 

and induced apoptosis (as demonstrated by morphology changes, sub-G 1 cel l  

accumu lation ,  and annexin V assay) . Moreover, cbd elicited an increase in activated 

caspase 3 in treated cel ls and tumour xenografts. 

CONCLUSIONS: Our resu lts demonstrate the antitumourigenic action of cbd on nb l  cel ls.  

Because cbd is a nonpsychoactive can nabinoid that appears to be devoid of side effects, 

our resu lts support its exploitation as an effective anticancer drug in the management of nb l .  

KEYWORDS: Neuroblastoma; apoptosis; cannabidiol ;  non-psychoactive cannabinoids; tumour 

xenograft models; �9-tetrahydrocannabinol 
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Can nabis-based prod ucts for ped iatri c epi lepsy : A systematic 

review. 

E l l iott J 1 •2 , DeJean 03, C l ifford T1 .4, Coyle 0 1 , Potter BK1 , Sk idmore 85, Alexander C6 , Repetski AE6, 
Sh ukla V2 , McCoy 87•8 ,  Wel ls  GA 1 •2 . 

A uthor i nformati on 

Abstract 

OBJ ECTIVE : To assess the benefits and harms of cannabis-based products for ped iatric 

epi lepsy. 

METHODS : We identified in this l iving systematic review randomized contro l led tria ls (RCTs) 

and nonrandomized stud ies (N RSs) invo lving ch i ldren with epi lepsy treated with cannabis­

based products. We searched MEDLI NE ,  Embase, Psycl NFO,  Cochrane Library, and g ray 

l iterature (Apri l  25, 201 8) .  The primary outcome was seizure freedom;  secondary outcomes 

were seizu re frequency (total ,  �50% reduction) ,  qua l ity of l ife , s leep ,  status epi lepticus , 

death , gastro intestina l  adverse events , and visits to the emergency room .  Data were pooled 

by random-effects meta-ana lysis.  Risk of bias was assessed for each study, and GRADE 

was used to assess the qua l ity of evidence for each outcome. 

RESU LTS : Four RCTs and 1 9  N RSs were incl uded , primari ly i nvolving can nabid io l .  Al l  

RCTs were at low r isk of bias, whereas al l  N RSs were at h igh risk.  Among RCTs , there was 

no statistica l ly s ign ificant d ifference between cannabid io l  and placebo in seizure freedom 

(relative risk [RR] = 6 .77 ,  95% confidence interval [C l ] = 0 .36- 1 28 .38 ;  1 RCT) , qua l ity of  l ife 

(mean d ifference = 0 .6 ,  95% Cl  = -2 .6 to 3 .9 ;  3 RCTs) , sleep d isruption (mean d ifference = 

-0 . 3 ,  95% C l  = -0 .8  to 0 .2 ;  3 RCTs},  or  vomit ing (RR = 1 . 00 ,  95% C l  = 0 . 5 1 - 1 . 96 ;  4 RCTs) .  

There was a statistical ly sign ificant reduction in  the median frequency of monthly seizu res 

with cannabid io l  compared with p lacebo (- 1 9 .8%,  95% Cl = -27 .0% to - 1 2 .6%;  3 RCTs) and 

an increase in  the number of participants with at least a 50% red uction i n  seizures (RR = 

1 . 76 , 95% Cl = 1 . 07-2 .88 ;  1 RCT) and d iarrhea (RR = 2 .25 ,  95% C l = 1 . 38-3 .68 ;  3 RCTs) . 

Death and status epi lepticus were infrequently reported . 

SIGNI FICANCE:  Evidence from h igh-qua l ity RCTs suggests that cannabid io l probably 
reduces seizu res among ch i ld ren with drug-resistant epi lepsy (moderate certainty) . At this 
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time,  the evidence base is primari ly l im ited to cannabid io l ,  and these find ings shou ld not be #- I  f?j . � J 
extended to a l l  cannabis-based products . 

Wiley Periodica ls ,  I nc. © 2018 I nternational League Against Epi lepsy . 

KEYWORDS : cannabidio l ; cannabis ;  efficacy;  ped iatric drug-resistant epi lepsy; safety ; seizure ;  
systematic review 
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PROPOS E D  AMEN DM ENTS TO E N G ROSS E D  H O U S E  B I LL N O .  1 4 1 7 

Page 1 ,  l i ne 1 ,  after "2" i nsert " ,  38,"  

Page 1 ,  l i ne 1 ,  remove the th i rd "and" 

Page 1 ,  l i ne  2, after " 1 9-24 . 1 -03" i nsert " ,  su bsect ion 5 of sect ion 1 9-24 . 1 -05 ,  s ubsect ion 4 of 
sect ion 1 9-24 . 1 -20 , and subd iv is ion a of subsect ion 4 of sect ion 1 9-24 . 1 -2 1 " 

Page 1 ,  l i ne 3 ,  after "marijuana" i nsert "and usable marijuana for m i nors u nder the m ed ical 
marijuana program" 

Page 2 ,  after l ine 1 2 , i nsert :  

"SECTION 2.  AM E N D M E NT. S u bsect ion 38 of sect ion  1 9-24 . 1 -0 1  of the North 
Dakota Century Code is  amended and reenacted as fo l lows : 

38.  "Usable marijuana" means a medical  marijuana  product or  the d ried leaves 
or flowers of the p lant of the genus can n abis i n  a com busti b le de l ivery 
form . However, the term does not i nc lude the d ried leaves or flowers 
u n less authorized through  a written certificati o n  and does not i nc lude a 
can nab ino id  ed ib le  prod uct .  I n  the case of a reg istered q ua l ifyi n g  patient 
who is  a m i n or, "usable m a rijuana"  is  l i m ited to ped i atr ic med i ca l  marijuana 
u n less another form of  usab le  marijuana is  expressly authorized through a 
written certificat ion . "  

Page 2 ,  l i ne 2 2 ,  after the period i nsert "A health care provider m ay expressly authorize a m i nor 
to use a form of usable marijua n a  wh ich is  not l i m ited t o  ped iatr ic medical m arijuana . "  

Page 4 ,  after l i ne 4 ,  i nsert :  

"SECTION 5. AM E N D M E NT. S u bsect ion 5 of sect ion 1 9-24 . 1 -05 of the North 
Dakota Century Code is  amended and reenacted as fo l lows : 

5 .  The department m ay not issue a reg istry identif icat ion card to a qua l ify ing 
pat ient who is a m inor  u n less:  

a .  The department receives documentat ion the m i n o r's  hea lth care 
provider has exp la ined to the parent or leg a l  g u a rd i a n  with 
responsib i l ity for health care decis ions for the m i n o r  the potentia l  r isks 
and benefits of the use of ped iatric medical  marij u a n a  or other form of 
authorized usable marijuana to  treat or  a l leviate the deb i l itat ing 
medica l  cond it i o n ;  and 

b .  The department receives documentat ion the pare nt or  leg a l  guard i a n  
with respons ib i l ity for health care decis ions for t h e  m inor  consents i n  
writ ing to: 

( 1 ) Al low the m i nor's  use of ped iatric medica l  marijuana  or other 
form of authorized usable marijuana to  treat or  a l leviate the 
debi l itat ing medica l  cond iti o n ;  
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(2) Serve as the m i nor's desig n ated caregiver or  identifies a ::#' I  ?1 · Ll L1 
reg istered des ignated careg iver to act as the m i nor's  desig nated 
careg iver; 

(3) Contro l the acqu is it io n  of usable marijuana  and control the 
dosage and freq uency of the use of usable m arijuana by the 
m inor;  and  

(4) If serv ing  as the m i n o r's  des ignated careg iver, prevent the m i nor  
from access ing the usable m arijuana  by stori ng the usable 
marijuana in an  enclosed , locked fac i l ity. 

S ECTION 6.  AM E N D M E NT. Su bsect ion 4 of sect ion 1 9-24 . 1 -20 of the North 
Dakota Centu ry Code is  amended and reenacted as fo l lows:  

4. In  addit ion to any other  pena lty app l icab le i n  law, except as otherwise 
expressly authorized i n  a written certificat ion,  a d ispensary or  a d ispensary 
agent is  g u i lty of a class B felony for i ntentiona l l y  se l l i n g  or  otherwise 
transferring usab le  m a rijuana ,  in a form other  than ped i atr ic medical  
m arijuana ,  to a reg istered desig nated careg iver, for use by a reg istered 
qua l ifying patient who is a m i nor. A person convicted under  th is  subsect ion 
m ay not cont inue to be affi l i ated with a com pass ion center and is  
d isq u a l ified from further part ic i pat ion u nder  th is  chapter. 

S ECTION 7. AM E N D M E NT. Subdiv is ion a of s u bsect ion 4 of sect ion 1 9-24 . 1 -2 1  
o f  the North Dakota Century Code is  amended a n d  reenacted a s  fo l lows : 

a .  May not d ispense usable m arijuana t o  a person other t h a n  a 
reg istered q u a l ifyi n g  pat ient or a reg i stered q u a l ifyi ng pat ient's 
reg istered des i g n ated caregiver. If  a reg istered qua l ify ing patient is  a 
m inor: 

Ren u m ber accord ing ly  

( 1 ) The d ispensary or agent of the d ispensa ry may not d ispense 
usable m a rijuana to a m i nor ;  a n d  

(2) +ReExcept as otherwise expressly authorized in a written 
certificat ion,  the usable marijuana  d ispensed to the m inor's  
desig nated careg iver m ust be i n  the form of  ped iatric medical  
marijuana . "  

Page N o .  2 1 9 . 0429. 0300 1 
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N o rth Da kota Senate H u m an Services Com mittee 

M a rch 4th 2019 

Madam Chairwoman Lee and m e m bers of the Com m ittee, my n a m e  is Steven 

J a mes Pete rson of The Com m ittee fo r Compass ionate Ca re of N o rt h  Da kota . 

The Co m m ittee fo r  Com passionate Ca re is  a pat ient advocacy gro u p  see king to 

e n a ble fa i r  and reaso n a ble  access to m e d i ca l m a rij u a n a  in the state of N orth 

Da kota . 

My role is to provi de a ccess to s u bject m atter experts nati ona l ly that ca n a d d ress 

a l l  of these questi ons and co ncerns the com m ittee m e m be rs may have.  

I am i n  support of Ho use B i l l  1417 

� My m a i n  concern is to c lear up the l a nguage so that it isn't m is u n d e rstood 

by accident that cu rre ntly sou nds l i ke o n l y  cancer  pat ie nts c a n  rece ive 

cannab is  flower .  

� These cha nges reflect the vol u m e  o f  ca n n a b is  needed b y  ca n ce r  patients 

undergoing treatment l i ke chemothera py that ca n ca use extre m e  n a usea 

a nd vom it ing which we completely s u pport .  

� Th is b i l l  i s  a proper step i n  t h e  r ight d i rect ion fo r t h e  rea l i zat ion o f  a 

"wo rking" North Da kota Medica l  M a rij u a n a  progra m .  

I a m  ava i la b l e  for a n y  q u estions  a bout th is  b i l l .  

Steven Ja mes Peterson,  District 4 4  Fa rgo N o rth Da kota 

701-936-43 62 Steven@raven r i s i  ngl l c . com 

1 
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N a te is 2 3  yea rs o l d  a n d  has  been a med ica l ca n n a b is  pat ient  s i nce J u n e  2 0 1 5 .  H e  sta rted tak ing  

m e d icat i o n  fo r h i s  behaviors w h e n  he was a ro u n d  5 yea rs o l d  and ta k i ng m u c h  l a rger  a n d  stro nger  

psychotro p ic  meds  when he was a ro u n d  13 .  I am co nvi nced a l l  of t h o se m e d icat i o n s  a l so k i l led  h is  

pa ncre a s  and h e  h a s  had  both Types 1 & 2 d i a betes fo r a bout  10 yea rs now.  Seve n m o n t h s  afte r sta rt i n g  

ca n n a b i s, h e  no longer  needed a ny o f  those psyc hotro p i c  p h a rm a ce ut ica l s .  H e  w e n t  fro m 18 p i l l s  a d a y  

to z e ro .  Z E RO ! H i s  i n s u l i n  n e e d s  have a l so d e c re a se d  s i n ce sta rt i n g  ca n n a b i s .  

H e ' s  safe .  We' re safe .  We' re a l l  l iv ing h a p p i ly toge t h e r  u n d e r  t h e  sa m e  roof a n d  e njoying l ife . H e  eve n 

sta rte d  g o i ng to a day p rogra m aga in ,  w h e re h e  e njoys spe n d i ng t i m e  with h i s  pee rs .  

We h ave a dj usted Nate's ca n n a b i s  i ntake u p  a n d  down ove r the ye a rs .  We have fo u n d  m a ny var ia b l e s  

that  h ave d eterm i n e d  h o w  m u ch he wo u l d  l i ke ly n e e d . W h i l e  N a t e  w a s  wea n i ng fro m a l l  of t h e  

p h a rm a ce utica l s  u n d e r  a d octo r' s gu ida n ce, h e  n e e d e d  h i s  ca n n a b i s  i nta ke i n c reased ove r t i m e  to not  

o n ly co m pe n sate fo r the med icat ions, b u t  to he lp  m it igate wit h d rawa l sym pto m s  a s  we l l .  H i s  doses  of 

THC w e re q u ite l a rge fo r a period of t ime - up to 200mg/d ay o n  good d ays a n d  400mg/d ay o n  not so 

good d ays - but have s i n ce greatly decre a s e d . H e  now ta kes one SOmg+/- ca p s u l e  that I m a ke out of 

g ro u n d  a n d deca rboxylated p l a nt matte r each m o r n i n g  . 
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To w h o m  it may concern 

M y  name is Sandy Ch rist i a n s o n  and I have an l lyr o l d  s o n  t h at is cu rre nt ly  a m e d i c a l  m a rij u a n a  pat ient  

in  t h e  state of Ca l i fo r n i a .  My son was born with  m e d ica l ly refracto ry e p i l e psy and has  suffe red wit h 

se iz u res h i s  e nt i re l ife . I n  a d d it i o n  to h i s  se i zu res he a ls o  ex h i bits m aj o r  b e h a v i o ra l  i s sues  caused fro m 

m i ld  a u t i s m  as we l l  as s ide effects from t h e  m a ny m ed i c a t i o n s  he ta kes.  

Befo re begi n n i ng our jou rney with ca n n a bis  and aft e r  t ry i n g  eve ry s e i z u re and a nt i- psych ot i c  d rug we 

were offe red, my son was st i l l  suffe ring fro m lOOs of se i z u res a n ight a s  we l l  a s  ext re m e ly aggress ive 

b e h a v i o rs .  He wo u ld go to schoo l  and t h reaten ot h e r  c h i l d re n ,  h it a n d  kick t h e m ,  h e  has t h rown des ks 

a n d c h a i rs i n  c lass .  He wo u ld e l o pe a n d  t ry to ru n away fro m t h e  s c h o o l  o n  m u lt i p l e  occa s i o n s .  Tr ied t o  

u s e  p e n c i l s  to h u rt e i t h e r  h i m se lf  o r  ot h e rs .  H e  was destru ctive at h o m e  a n d  h a s  ri p ped d o o rs off h i nges,  

put  h o les  i n  wa l ls,  dest royed m a ny h o u s e h o l d  e lectro n ics i n c l u d i ng t e l ev is i o ns,  ce l l  p h o nes,  c o m p u t e rs 

etc . .  H e  was aggress ive a n d  v io lent  towa rds myse lf, h i s  you nge r s i ster, h a d  attacked h i s  7 5  yea r  o l d  

gra n d m ot h e r  as  w e l l  a s  h is fat h e r. He was  m isera b le  a n d  a n g ry 9 0 %  o f  t h e  t i m e .  We h a d  a lso tr ied t o  

h ave my s o n  a d m itted to a hosp ita l m u lt i p l e  t i mes w i t h  n o  s u ccess .  We we re t o l d  to t a ke h i m  h o m e  a n d 

e it h e r  d e a l  with t h e  be hav iors o r  sedate h i m .  N o n e  of w h ic h  we were s u ccessfu l w it h .  

Aft e r  m u ch despe rat ion a nd h itt i ng a d e a d  e n d  we a pp l ied fo r a reco m m e ndat ion  a n d  t u rned t o  

ca n n a b is  to h e l p  my s o n .  At fi rst w e  tr ied u s i ng CBD o i l .  We tr ied m u lt i p l e  b ra nds ,  doses, fu l l  s pectru m ,  

i so l ates e t c  . . . .  U nfo rt u n ately fo r my s o n  it h a d  t h e  o p posite effect. H e  h a d  a major  i n crease i n  s e i z u re 

a ct iv ity a n d  experienced some of the wo rst G ra n d  M a l  s e iz u res I h ave eve r  seen h i m  have.  I n  a d d it i o n  it 

wo rse ned h i s  behaviors a n d  he became ext re m e ly m a n i c .  

N ext we tu rned to u s i ng T H C .  I m m ed i ate ly we saw re l ief with  h i s  s e i z u res a s  we l l  as  h is behav iors .  Ove r 

t h e  n ext seve ra l m o nths  we t r ia led seve ra l d iffe rent stra i ns of THC.  The m o re we i n c reased t h e  T H C, t h e  

m o re se izu re co nt ro l  w e  s a w  a n d  the bette r h is be h a v i o r  beca m e .  Eve n tu a l ly w e  l a n d ed a t  250mgs of 

THC a day a n d  have been u s i ng t h i s  dose fo r ove r 8 m o n t h s  s u ccessfu l ly .  Th is  2 5 0 m g  dose of THC h e l ps 

to contro l  99% of h is se izu res a n d  e l i m i n ates a l m ost a l l  of h i s  destru ctive a n d  aggressive behav iors .  Any 

lower of a dose lacks se iz u re a n d  behav iora l contro l .  Cu rrent ly  M y  s o n  is ab le  to att e n d  schoo l  reg u l a r ly  

i n  a m a i nstre a m e d  c lass  w it h  s u p po rt .  H e  h a s  w o n d e rfu l b e h a v i o r  m ost days ( h e 's a prepu bescent boy 

and we have some h iccu ps o n  occas ion w h ich  is to be expected- he's  st i l l  h u m a n )  and is  an ext re m e ly 

w e l l  l i ked c h i l d  a m ong h is peers .  H e  is a b le  to pa rt i c i pate i n  d a i ly a ct iv it ies a n d  be a kid ! !  M y  s o n  a n d 

d a ughter  have a great re lat io n s h i p, are frie n d s  a n d  we h a ve m a ny m o m e nts to be gratefu l fo r as a 

fa m i ly .  

We a re ext re m e ly t h a n kfu l fo r t h e  resu lts we have seen u s i ng h ig h  d oses of THC.  If we w e re l i m ited in  t 
t h e  a m o u nt of THC o r  ca n n a bis  t h at we co u ld use d a i ly my s o n  w o u l d 've never fou n d  t h e  re l i ef h e  

needed .  W e  may h a v e  eve n g i v e n  u p  o n  ca n n a b is  a ltoget h e r  a n d  h e  w o u l d  be e i ther  l o cked i n  a n  I 
i n st it u t i o n  or poss i b ly dead beca use of t h e  a m o u nt of s e i z u res he w a s  h a v i n g  . 
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What we h ave lea rned fro m u s i n g  ca n n a bis  a n d  s p e a k i n g  with  m u lt i p l e  fa m i l ies  o n  a d a i ly bas is  is that  

eve ryo n e  has  d iffer ing  needs .  Some need ve ry low doses  of ca n n a bis  w h i le ot h e rs a re req u i r i n g  h igh  

d oses of c a n n a b is .  F o r  t h ose t h at need h ig h e r  doses  a n d  h ave a greater defic iency i n  t h e i r  

E n d oca n n a b i n o id system,  i t  wo u ld b e  c r u e l  to l i m it t h e m  to l e s s  t h a n  s u ffi c i e nt a m o u nts to h e l p  t h e i r  

i n d iv i d u a l  cond i t ion .  I t  wo u l d  b e  s i m i l a r  to n ot a l lowing a d i a bet ic  to have t h e  p ro p e r  a m o u nt o f  i n s u l i n ,  

o r  t reat i n g  a c a n ce r  pat ient  with j u st h a lf o f  t h e  needed t h e ra py to h e l p  t h e m  s u rvive.  T H C  is m e d i c i n e  I 
that  is h e l p i n g  my c h i ld s u rv ive. It wo u l d  be d evastat i n g  if h e  was  l i m ited to a nyt h i ng less t h a n  what  is  

needed to help h im t h rive. 

S a n d y  Ch rist i a n s o n  

R ivers ide,  Ca l ifo rn ia  

562-833-0654 
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My s o n  Trent is n i n e  a n d  h a s  e p i l e psy. I n  t h e  p a st h i s  s e i z u res h a ve l a sted u p  to two h o u rs .  

P resent ly  we' re contro l l i n g  t h e m  wit h a ketoge n ic d i et .  But  so m et i m e s  e p i l e pt i cs reve rt .  B u t  

s o m et i m es e p i l e pt i cs reve rt d u e  to t h e  o n set of h o r m o n e s  w h e n  t h ey reach p u b e rty. 

W h e n  a n d  if this h a p p e n s  to Trent, we want access to a fu l l  ra n ge of m e d ica l o pt i o n s  i n c l u d i n g  

a m o u nts o f  T H C  which  a re effect ive, n o t  n ecessa r i ly  p re d eterm i n ed by a o n e  s i z e  fits a l l  m i n o r  

restr ict i o n . 

P a rents  deserve as m a n y  tools  as poss i b l e  to treat t h e i r  i l l  c h i l d re n .  

P l e a s e  ser ious ly con s i d e red a d d i n g  t h e  p resented a m e n d m e n t  t o  H B  1417 . 
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House B i l l  1 4 1 7  ith '" . I 
H u ma n  Services Co m m ittee 

M a rch 5,  2 0 1 9 

Good m o rn i ng M a d a m  C h a i r  Lee a n d m e m bers of t h e  H u m a n  S e rv i ces 

Co m m ittee.  My n a m e  i s  Jason Wa h l , D i recto r of the D iv i s i o n  of M ed i ca l 

M a rij u a na with i n  the  Depart m e n t  of H ea l t h .  I a m  h e re to s u p po rt a n d  p rov i d e  

i nfo rmat i o n  o n  H o u s e  B i l l  1 4 1 7  re l ated t o  p ro posed c h a n g es t o  l a n g u a g e  

wit h i n  t h e  M ed i ca l  M a rij u a n a  c h a pter o f  state l aw. I t  s h o u ld b e  noted seve ra l 

a d d it i o n a l  cha nges a re necessa ry to the  M ed i ca l M a rij u a n a  c h a pter not  

cu rrent ly add ressed by the b i l l .  

H o u se B i l l  1 4 1 7  wou l d  m a ke a c h a n g e  i n  t h e  a m o u nt a l l owed t o  b e  

p u rc hased a n d  possessed by a q u a l i fy i n g  pat ient  with  ca ncer. The p u rc h a s i n g  

a m o u nt i n  a 30-day per iod wou l d m o re t h a n  d o u b l e, g o i n g  fro m 2 . 5  o u n ces t o  

6 o u n ces.  A lso, the  b i l l  wou l d  p rov i d e  fo r a 2 .5  t i mes h i g h e r  possess i o n  l i m it 

(g o i n g  fro m 3 o u nces to 7 .5  o u n ces) .  

S i m i l a r  to H o use B i l l  1 283 ,  t h i s  b i l l wo u l d mod ify the d efi n it i o n  of  

wr itte n cert ificat i o n  by re m ovi n g  l a n g u a g e  cu rre nt ly  req u i r i n g  a hea l th  c a re 

p rovi d e r  to state i n  the i r p rofess i o n a l  o p i n io n  t h e  pat i e n t  i s  l i ke ly  to rece ive 

t h e ra peut ic  o r  pa l l i at ive be n efit fro m the  med ica l use of m a rij u a na .  We d o  

s u p po rt t h i s  c h a n g e  to the law a s  we h ave h ea rd fro m t h e  m e d i c a l  co m m u n ity 

that  t h i s  req u i rement  may be l i m i t i ng  the  n u m be r  of h e a l t h  ca re p rovi d e rs 

wi l l i ng to co m p l ete a writte n cert if icat io n .  

1 
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The b i l l  wo u l d a l so e l i m i nate the  req u i rement  fo r a hea l th  ca re p rov i d e r  

t o  a ut h o r ize the  use  o f  d r ied  leaves o r  f l owers.  Th is ,  i n  tu rn,  wo u l d e l i m i nate 

the req u i re m e n t  fo r a reg ist ry i d e nt if icat ion ca rd to i nc l u d e  whether the 

q u a l i fy i ng  pat ient  i s  a ut h o ri zed fo r d r ied leaves o r  f lowers.  

With the cu rrent  l a n g u a g e  i n  H o use B i l l  1 4 1 7, t h e re a re ot h e r  secti o n s  

u n d e r  N DCC C h a pter  1 9 - 24. 1 t h a t  req u i re a mend m e nts t o  p rov id e 

co n s iste ncy.  Fo r exa m p l e, N DCC Sect i o n  1 9 - 24. 1 -0 1 ,  Su bsect i o n  3 8  refe re n ces 

a ut h o rizat ion  of d ried l eaves or f l owe rs and i s  not a m e n d ed u nd e r  H o u s e  B i l l 

1 4 1 7. T h i s  wo u l d  ca use  a co nf l i ct i n  statute. We wo u ld be wi l l i ng to wo rk with 

o u r  l eg a l  co u ns e l  o r  Leg i s l at ive Co u nc i l  to i ntrod uce an a m e n d m e nt to t h e  b i l l  

t o  a d d ress a l l  necessa ry rev i s i o n s  fo r t h e  Co m m ittee's co n s i d e rat ion .  

With the  d i spens i ng of m a rij ua n a  prod ucts rece nt ly  to  reg i ste red 

q u a l i fy i n g  pat ients, we h ave i d e nt if ied a n  add it io n a l  potent i a l  c h a n g e  to state 

l aw that  we wo u l d l i ke to b r i n g  to the  C o m m ittee's  attent io n .  U nd e r  the  

p rog ra m, a q u a l i fy i ng pat ient  may n ot p u rchase m o re t h a n  2,000 m i l l i g ra ms of 

T H C  i n  med ica l  m a rij u a n a  p rod u cts i n  a 30-day per iod . The Co m m ittee may 

wa nt  to co n s i d e r  rev i s i n g  t h i s  a m o u nt a s  th is  a mo u nt a p pea rs l ow. For 

exa m p l e, the  concentrates ava i l a b l e  when the d i s pensa ry o pe n ed we re 

d i s posa b l e  va po riz i ng  pens a n d  s h atte r. A va por iz ing  pen h a d  4 5 3  m i l l i g ra ms 

of T H C  wh i l e  s h atte r had 3 5 6  m i l l ig ra m s  of THC.  An i n d iv i d u a l  wo u l d  o n ly 

been a l l owed to p u rc hase fo u r  va po riz i n g  pens u nd e r  the  2,000 m i l l i g ra m  

l i m it .  A s  a contrast, u n d e r  t h e  state o f  O h io 's  p rog ra m, w h i c h  beg a n  

2 
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d is pe n s i n g  t h e  m i d d l e  of Ja n u a ry 20 1 9, a pat ie n t  may co l l ect ive ly p u rc h a s e  

wit h i n  a 9 0 - d ay pe r iod : 

• 26, 5 5 0  m i l l i g ra m s  of T H C  i n  patc h es,  l oca t i o n s, c rea m s, o r  o i n t m e nts; 

• 9,900 m i l l ig ra ms of T H C  i n  o i l s , t i n ctu res, o r  ca psu l es; a nd 

• 53 ,  1 00 m i l l i g ra m s  of T H C  i n  o i l  fo r va po rizat i o n .  

T h e  D e pa rt m e nt o f  H ea l th  d id s u b m it a f isca l note reg a rd i ng  

i m p l e m e ntat i o n  of H o use B i l l  1 4 1 7 . There a re t h ree a reas of t h e  b i l l  t h a t  wo u l d 

req u i re c h a n g es to the  i nformat ion  tec h n o l ogy syste m .  T h i s  i n c l u d es c h a n g es 

to t h e  wri tte n cert ifi cat ion  fo rm,  t h e  a d d i t ion  of a n  e n h a nced a mo u nt of  d ried 

l eaves o r  f l owe rs, and the re m ova l of t h e  a d d it i o n a l  a u t h o rizat io n  fo r the use 

of d ried  l eaves o r  f l owe rs. The  est i m ated cost  to c h a n g e  these i te m s  in  t h e  

syste m i s  a p p roxi mately $3 0, 0 00.  T h e  Depa rt m e nt o f  H ea lt h  wo u l d  u s e  fu n d s  

d e r ived fro m fees t o  pay fo r t h e  costs assoc iated w i t h  t h e  c h a n g es .  T h e  fees 

a re d e pos i ted i nto a s pec i a l  fu n d  a nd a p p ro p r iated t h ro u g h  a cont i n u i n g  

a p p ro p ri a t i o n .  

T h i s  co n c l u d es my test i m o ny .  I a m  h a p py to a nswe r a ny q u est i o n s  yo u 

may h ave.  

3 
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Tit le.  

Prepared by the Leg is lat ive Cou nci l staff for 
Senator J .  Lee 

March 7, 20 1 9  

P ROPOS E D  AM E N DMENTS TO E N G ROSS E D  HOU S E  B I LL N O .  1 4 1 7  

Page 1 ,  l i n e  1 ,  after "2" i nsert " ,  38 , "  

Page 1 ,  l i ne  1 ,  rem ove the th i rd "and" 

Page 1 ,  l ine 2, after " 1 9-24 . 1 -03" insert " ,  s u bd iv is ion a of s ubsect ion 5 of section 1 9-24. 1 -05,  
subsectio n  7 of sect ion 1 9-24 . 1 - 1 0 , sect ion 1 9-24 . 1 - 1 1 ,  su bsect ion 4 of section 
1 9-24 . 1 -2 1 , and s ubsection 1 0  of section 1 9-24 . 1 -32" 

Page 1 ,  l i ne  3 ,  after " m a rijuana"  insert " ;  and to declare a n  emergency" 

Page 2, after l i ne 1 2 , i nsert :  

"SECTION 2.  AM E N D M E NT. Su bsect ion 38 of sect ion 1 9-24 . 1 -0 1  of the North 
Dakota Century Code is  amended and reenacted as fol lows : 

38.  "Usa ble marijuana" means a med ica l  marijuana product or  the dried leaves 
or flowers of the plant of the genus cannabis  in a combust ib le del ivery 
form . H owever, the term does not inc lude the dried leaves or flo•.vers 
unless authorized through a written certification and does not include a 
can n a b i n oid ed ib le  product.  I n  the case of a reg istered qua l ify ing pat ient 
who is a minor, "usable marijuana"  is l im ited to ped iatric medica l  
m a rijuana . "  

Page 4 ,  after l i n e  4 ,  i n sert:  

"S ECTI O N  5.  AM E N D M E NT. S u bd iv is ion a of  s ubsect ion 5 of section 
1 9-24 . 1 -05 of the North Dakota Century Code is  amended and reenacted as fo l lows : 

a .  The department receives documentation the m inor's hea lth care 
provider has exp la ined to the parent or leg a l  g uard i a n  with 
responsib i l ity for health care decis ions for the minor  the potential  risks 
and benefits of the use of ped iatric medica l  m arij u a n a  to treat or 
alleviate the debilitating medical condition; and 

S ECTI O N  6.  A M E N D M E NT. Subsect ion 7 of sect ion 1 9-24. 1 - 1 0  of the North 
Dakota Centu ry Code is  amended and reenacted as fo l l ows: 

7 .  A reg istered qual ify ing patient's certify ing health care provider shal l  not ify 
the  department i n  writi ng if the health care provider's  reg istered qual ify ing 
patient no  longer has a deb i l itat ing medica l  cond it ion or if the. The health 
care provider no longer believes the patient \Viii receive therapeutic or 
palliative benefit from the medical use of marijuanam ay notify the 
d epartment if a bona fide  provider-patient re latio n s h ip ceases to exist. The 
q ua l ifying patient's reg istry identificat ion card becomes void im mediately 
u p o n  the health care provider's not ificat ion of the department and the 
reg istered qua l ifyi ng pat ient shal l  d ispose of any usable marij uana in  the 
card holder's  possession with in  fifteen ca lendar days, in accordance with 
ru les adopted u nder this chapter. 

Page No .  1 1 9 . 0429. 03002 



S ECTION 7. A M E N D M E NT. Sect ion 1 9-24 . 1 - 1 1  of the N o rt h  Dakota Centu ry 
Code i s  amended a n d  reenacted as fol lows : 

1 9-24. 1 -1 1 .  Reg is try identification cards.  

1 .  The contents of a reg i stry identificat ion card m ust i n clude :  

a .  T h e  n a m e  o f  the card ho lder; 

b .  A desig n at ion as to whether the card ho lder  i s  a q u a l ify i ng patient,  
des i g n ated careg iver, or  compass i o n  center agent ;  

c .  A des ig n at ion as to whether a q u a l ify i n g  pat ient  i s  a m inor; 

d .  A des ig n at ion a s  t o  whether a q u a l ify i n g  pat ient  o r  a desig nated 
careg iver's q u a l ifyi n g  patient is authorized to use tftean enhanced 
a m o u nt of d ried leaves or flowers of the p l a nt of the genus can nabis to 
treat or a l leviate the pat ient's deb i l itati ng med ica l  con d it ion of cancer; 

e .  T h e  date o f  issu ance a n d  expi rat ion date;  

f .  A random ten-d i g it a l phanumeric ident ificat ion  n u m be r  conta in ing  at 
least fou r  n u m bers and at least fou r  letters wh ich is u n ique to the 
card ho lder;  

g .  I f  the card holder i s  a designated careg iver, the random identificat ion 
n u m ber of the qua l ify ing pat ient the des ign ated careg iver is  authorized 
to assist ;  

h .  A p h otog raph of the cardholder; and  

i . The phone n u m ber or website address at wh ich the card ca n be 
verified .  

2 .  Except as otherwise provided in  th is  sect ion  o r  ru le  adopted u nder th is 
chapter, a reg istry identif icat ion card expiratio n  d ate m ust be one year after 
the date of issuance .  

3.  I f  a hea lth care prov ider states in the writtenl i m its certificati o n  that the 
qualifying patient ·11ould benefit from the medical use of marijuana u nt i l  a 
specified date , less than one year, the reg istry identif icat ion ca rd exp i res 
on  that d ate . 

S ECTION 8 .  AM E N D M E NT. Su bsect ion 4 of sect io n  1 9-24 . 1 -2 1  of the North 
Dakota Centu ry Code is amended and reenacted as fo l l ows : 

4 .  A d i spensary or  agent of  the  d ispensary m ay not d ispense usable 
marij u a n a  u n less the d ispensary fi rst uses the verificat ion  system to 
confi rm the reg istered qua l ify ing pat ient or reg istered des ig n ated careg iver 
identif icat ion card is  va l i d .  A d ispensary or agent of the d i s pensary :  

a .  May n ot d ispense usable mar ijuana  to a person  other  than a 
reg istered q u a l ify i n g  patient or a reg istered q u a l ifyi ng patient's 
reg i stered desig n ated careg iver. If a reg istered q u a l ifyi ng pat ient is a 
m i n or: 
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• PROPOSED AMENDMENTS TO ENGROS SED HOUSE BILL NO. 1 4 1 7  

Page 2 ,  l ine 1 2 , replace "two" with "four" 
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Mar. 9, 20 1 9  

Dear North Dakota Human Services Committee, 

My name is Heidi Curtis, I am the mother of a young girl named Charly Curtis. Our family lives 
in Indiana where it is still illegal on all levels to possess any form of marijuana. My daughter 
Charly passed away on Feb 7th, 20 1 9  due to a seizure in her s leep.  Charly was only 6 years old. 

Charly had a condition called Dup 1 5 q syndrome. This diagnosis gave her a high probability of 
autism, sensory processing disorder, ADHD and epilepsy. C harly suffered from all of the above. 
Her first seizure happened before she was 3 .  Those first seizures were small absent or drop 
seizures and were controlled quite easily with Keppra. Charly was thriving in her life ! She was 
learning how to say 3 word phrases, she knew all her colors, shapes, numbers and the entire 
alphabet by site. Things were going fairly well for her. Her behaviors left much to be desired at 
times.  She was still prone to meltdowns over everyday things like the vacuum c leaner or being 
told no to taking 6 baths a day. She was generally a very happy girl with mounds of energy. 

This all changed in the blink of an eye on January 1 3th, 20 1 9 . That day Charly had the first of 
many grand mal seizures. I was in the hospital recovering from an extensive back surgery. Her 
father David was with her on that Sunday afternoon. He contacted her neurologist the next day 
and had to beg for an appointment. She was scheduled to be seen on January 22nd. In that short 
time waiting for that appointment Charly had a few more grand mal seizures and they were 
getting stronger and longer every time. At the appointment we discovered that what we thought 
was a sensory behavior or a tick was actually small drop seizures. She was having these episodes 
up to 50 times a day on top of the grand mal seizures . The neurologist diagnosed her with 
Lennox Gastout Syndrome. He prescribed Onfi , a Diastat suppository for emergencies and an 
order for Epidiolex. Epidiolex is the only med approved in Indiana for uncontrolled seizures .  
This medication required quite a bit of paperwork and w e  were told i t  would take at least 3 
weeks to receive. We were told to call back that Friday January 25th with an update on how the 
Onfi was working. 

On January 25th we attempted to reach the neurologist 7 times. Charly was still having seizures 
at an increasing rate. Adding the Onfi seemed to have made them worse instead of better. S he 
was having multiple seizures a day. As a last resort we reached out to friends who had just 
returned from Colorado for a THC brownie. As I mentioned earlier, THC and marijuana are not 
legal in IN ! We were well aware of the risk we were getting ready to take. We decided to give 
some of this brownie to Charly to see if it would help her seizures like it has so many others in 
the nation. After talking with a few parents who were legally giving their child THC products 
and had great success with it we knew we had to try something. The doctors office still had not 
called back by that evening, knowing that we were breaking the law and could lose our children 
if anyone knew, we gave Charly a small piece off of that brownie. 

The brownie had a very quick effect !  The girl that had not been herself for almost 2 weeks was 
happy, bouncing and chatty again ! She did not have another se izure that evening. We followed 
up Saturday and Sunday 2x a day doing the same. Just a small piece of that brownie had stopped 
her seizures in their tracks ! We decided on Monday to see if it really was the brownie making the 



difference and didn't give her any of it. We only gave her her normal medications, including the • newly added Onfi. She didn't even make it to lunch time before she had already had 2 grand mal 
seizures.  We gave her an afternoon dose of that brownie and the rest of the evening was again 
uneventful. At this point we had finally reached the neurologist and were advised to wean her 
back off the Onfi and wait for the Epidiolex. A follow up appointment was scheduled for 
February 1 st. Again we reached out to friends who had returned from Colorado and this time we 
were able to get a THC/CBD oil blend. We started using that instead of the brownie so we could 
gauge the actual doing of THC . We used the oil from January 29th onward. She was having a 
few break through seizures at this point but we were hesitant to give her too much. Without the 
guidance of someone at a dispensory we were throwing darts in the dark. We returned to the 
doctor on February 1 st, we told the doctor at that appointment that we had been giving her THC 
drops .  The only response we got was "you do what you have to do". 

On the morning of February 6th we received a call from the neurologist telling us they had 
forgotten to have us sign a paper for the Epidiolex. The order had not even left their office yet ! ! 
We looked to see how much THC we had left, and knew that we only had enough for a few more 
days at best. There was no way the Epidiolex would make it in time. At that time David called 
Michigan to see what we would have to do to get into a dispensory there and purchase the drop s 
ourselves . We were told it would take having a Michigan ID and seeing a doctor in Michigan 
before we could get a medical marijuana card. We had no other option at this point than for 
Dave to drive to Colorado and get more. The idea of running out and the seizures coming back 
full force was terrifying. So he left that afternoon at 2pm and drove straight through to Colorado. 

The morning of February ?thy I went to get Charly out of bed. She was unresponsive, cold and • 
her lips were already blue. We called 9 1 1 and rushed her to the ER. Charly was pronounced dead 
at 8 :5 5 am. I told the doctors we had been giving her THC and that started a DCS investigation 
and due to her young age another investigation to rule out foul play. It has taken a month of tests 
and meetings with DCS before we were finally cleared. I am still waiting on her death certificate 
a month later. The coroner finally gave her cause of death this week. "Complications of seizure 
disorder Lennox Gastout Syndrome". 

Other parents we have talked to are giving their children much higher doses than we were giving 
Charly. Honestly I don't feel that we were giving her nearly enough. For example another child 
with the same disorders as Charly is taking 1 60mg of THC in a day ! Some children require more, 
some less but they are in states where it is legal and they are able to freely find the right dose 
without fear of persecution. 

I have recently learned that the maximum allowed amount for a person under age 1 9  in ND is 
2000 mg a month. That breaks down to approximately 64. 5  mg a day in a 3 1  day month. Most 
people are dosing every 8 hours . (I  should have been doing a bedtime dose in hindsite) That 
would only be 20 mg 3x a day. Honestly that is not enough to control most seizures let alone 
touch the behaviors that result from autism. 

Sincerely, 
Heidi Curtis 

• 



Cha rly Cu rtis 10/14/20 12-2/7 /20 19 
N e w  Cast le ,  I N  

Medica l  Events Ti mel ine  
2012 :  D iagnosed with chro moso m a l  a bnorm a l ity wh ich resu lted i n  a ut i sm,  

ADHD a n d  e p i l e psy 

2014:  Beg a n  suffer ing m i l d  d rop seizu res, contro l l ed with Keppra 

1/13/2019 :  F i rst of m a ny grand m a l  seizu res 

1/22/2019 :  D iagnosed with Le n n ox Gasta ut Synd ro m e  ( ra re, seve re 

e p i l e psy), prescri bed Onfi a n d  D iastat. Sta rted paperwork to obta i n  

E p i d i o l ex, p h a r m a ce utica l de rived from natu ra l  ca n n a b i s .  E p i d i o l ex wo u l d  

not be ava i l a b l e  fo r a t  least 3 wee ks, due t o  b u re a u cracy. 

1/25/2019 :  C u rtises ca l l  n e u ro logist 7 times, to no a va i l .  C h a r ly's se izu res 

h a d  i ncrea sed . Pa re nts give Cha rly sma l l  ca n n a b is  b rownie  piece that 

friends  bought at a Co lorado d ispensa ry.  Se iz u res ceased . C h a rly's 

a ctivity/mood/speech i m p rove d .  

1/26-27:  Cha rly given sma l l  ca n n a bis  brownie  p ieces . N o  se izu res .  

1/28/2019 :  C u rtises test efficacy of  the ca n n a b is .  They d o  N OT g ive Cha r ly 

a ny b rownie .  Cha rly suffers 2 grand mal  se izu res befo re noon. Cha r ly given 

b rown ie p iece.  Seizu res stop.  

N e u rologist a dvises C u rtises to wea n Char ly  off Onfi .  

1/29/2019 : C u rtises sta rted dos ing Char ly  with TH C/C B D  o i l  b l e n d  

{Co lorado d ispensa ry) from friends .  Cha rly suffers a few b rea kt h rough 

se izu res.  Activity/mood/s peech re m a i n  satisfa ctory. C u rt ises do not 

i n crease ca n n a bis  dose, fea ri ng l ega l i m p l icat ions  a n d  O I L  SUPPLY 
DEPLETION.  
2/1/2019:  C u rtises te l l  d octor Cha rly is  ingesti ng ca n n a b is  o i l .  Docto r  

responds, "You do w h a t  y o u  have t o  do." 

2/6/2019:  N e u ro l ogist i nforms C u rtises that o n e  s ignatu re on  E p i d i o lex 

paperwork wa s m issed . 3-week wa it ing period wou l d  resta rt afte r 

s ignature obta ined .  

C u rt ises exp lore acq u i ri ng l ega l med ica l  m a rij u a n a  in  M ic h iga n .  Deem it to  

be too t ime co nsu m i ng .  Cu rtises determine remai n ing oi l  wi l l  ru n out 
with i n  a few days. Dave C u rt is, dad, sta rts 16 hr d rive to Denver to buy 

s a m e  ca n na b is  oi l .  

2/7 /2019 : Cha rly fou n d  u n respons ive in  bed . Pro n o u nced dead a t  8 : 5 5  a m .  

Ca use of death-co m p l icat ions of seizu re d isorder .  Father, Dave C u rtis,  

had a rrived in De nver 45 m i n utes pr ior to rece iv ing the ca l l .  



Lega l Medica l  Ca nna bis Pat ie nts Req u i ri ng More Tha n  

2,000 mg THC Pe r Month 

Alex I rv in,  Port land,  O regon 

Autism, Tou rette's 
Th rives o n  1 20-240 mg TH C d a i ly, p lus  
va poriz ing i n  emerge ncies .  
M onthly THC Need : 3 600 to 7200 mg 
Contact :  J i l l  I rv in  
503.805 . 3 105 
J i l l i rvi n @ wpa4a . org 

Alex afte r a n  emergency room vis it  for u ncontro l l a b le self 
i nj u ry.  Right, Alex, on ca nna bis, vo l u ntee ring at Ch ristmast i m e .  

B o y  Ch rist ia nson, 1 1  ( m other  wa nts 
his fi rst n a m e  p rivate) 
R ive rs ide, CA 

Autism, e p i l e psy 
Needs 250 mg d a i ly to contro l  
se izu res 
M o nt h ly THC Need : 7500 mg 
Contact :  Sandy Christ i a n son 
562.833 .0654 

Nate M a i, 23,  Ca nyon La ke, CA 
Aut ism 
Needed 200-400 mg THC d a i ly to 
control aggress ion/pha rmaceutica l 
wit h d rawa ls d u ri ng med wea n i ng 
M o nt h ly THC Need D u ring Wea n i ng :  
At least 6,000 mg T H C  
Cu rrent M onth ly THC Need : 1 500 mg 

N ote that i n  ord e r  to get to th is  l owe r 
TH C need Nate req u i red h igher  
dosages d u ri ng med wea n i ng 
Contact :  J e n n i  M a i  

i nfo@ wpa4a . o rg 



• 

• 

• 

Mar. 1 1 , 20 1 9  

Senate H uman Services Comm ittee: 

I wish to address the techn ica l aspects of the im possib i l ity of a cannabis overdose. 

Cannabinoid receptors are effectively absent in  the bra instem card iorespiratory centers (Glass, Fau l l ,  & 
Drag unow, 1 997). This is bel ieved to preclude the possib i l ity of a fatal overdose from can nab inoid i ntake. 

Cannab inoid receptors , un l ike opio id receptors, a re not located i n  the bra instem areas contro l l i ng 
resp irat ion.  

The U n iversity of New Mexico released a study ind icat ing that the symptom rel ief generated by THC 
dwarfs that of CBD.  THC doesn't s imply make a patient h igh .  

I encourage the leg islature to increase North Dakota's monthly purchase l im it to  5 , 000 mg THC.  Patients 
who req u i re h ig her THC amounts are very i l l  and thus most deserving of adeq uate med ication .  

Please refer to the emai l  entitled "Cannabis Research", sent t o  you by Alexa Johnso n ,  for a study that 
questions the supposed l ink between cannab is and sch izophren ia .  

Ga i l  Pederson ,  SPRN in  Hol istic Nu rsing HN-BC 
Val ley C ity, N D  
Bewel lheal ingarts@gmai l .com 


	House Human Services
	Senate Human Services
	Conference Committee
	Testimony



