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FORMAT of the TALK

1. What is generally known of Cannabis

2. What we  have , are doing and want to do with Cannabis

3. Opportunities based on Cannabis  research & Development



FACTS ABOUT CANNABIS



SPECIES OF CANNABIS

• Which Cannabis

• Cannabis sativa L. - psychoactive

• Cannabis sativa L.  - non-psychoactive   (Hemp) (Carl Linnaeus)

• Cannabis indica - psychoactive          (Jean-Baptiste Lamarck)

• Cannabis ruderalis (D.E. Janischevisky)

Cannabis plants contain unique compounds called 

cannabinoids. ... Hemp plants produce more CBD than 

THC, while marijuana produces more THC than CBD. 

Research has shown that CBD acts to reduce the 

psychoactive effects of THC, separating hemp further from 

marijuana.

Dioeucious



HISTORY OF CANNABIS

• Long history of use in medicine and agriculture, which started in central and Northeast 
Asia 

• Has  spread worldwide as a recreational drug in other countries (ElSohly & Slade, 2005). 
This phytochemicals gives it unique properties (Audu et al., 2014). 

❑ Different varieties of Cannabis can have various levels of medicinal and nutritional 
values. 

❑ Besides medicinal and nutritional use, Cannabis has been used as a pest repellent and 
pesticide. 

Phytochemicals: alkaloids; flavonoids, terpenes, steroids; cardiac glycosides, resins, Saponins, 
Quinones and terpenophenolic cannabinoids (THC, CBN, and CBD). 

Cannabis contains more than 460 compounds;[11] at least 80 are cannabinoids[35][36] and

phytocannabinoids that interact with cannabinoid receptors (CB1
[11] and CB2) in the brain[5].

As of 2012, more than 20 cannabinoids were being studied by the U.S.A.[45]

http://en.wikipedia.org/wiki/Medical_cannabis#cite_note-BenAmar2006-1
http://en.wikipedia.org/wiki/Cannabinoid
http://en.wikipedia.org/wiki/Medical_cannabis#cite_note-35
http://en.wikipedia.org/wiki/Medical_cannabis#cite_note-36
http://en.wikipedia.org/wiki/Cannabinoid_receptor
http://en.wikipedia.org/wiki/Cannabinoid_receptor_type_1
http://en.wikipedia.org/wiki/Medical_cannabis#cite_note-BenAmar2006-1
http://en.wikipedia.org/wiki/Cannabinoid_receptor_type_2
http://en.wikipedia.org/wiki/Medical_cannabis#cite_note-Borgelt2013-6
http://en.wikipedia.org/wiki/Medical_cannabis#cite_note-Svrakic2012-37


ORIGINS AND SPREAD OF CANNABIS

This map shows how marijuana spread throughout the world, from its origins on the steppes 
of Central Asia.
Credit: Barney Warf, University of Kansas



MEDICINAL HISTORY OF CANNABIS

• ASIA
CHINA
• 2737 BCE : Emperor Shen-Nung
• one of the 50 “fundamental” herbs in 

traditional Chinese medicines [4]

• Touted cannabis tea as a treatment for 
gout, rheumatism, malaria and even 
poor memory. 

INDIA
• Texts from ancient India confirm that 

cannabis' psychoactive properties 
were recognized, and doctors used it 
for treating a variety of illnesses and 
ailments, including insomnia, 
headaches, gastrointestinal disorders, 
and pain, including during childbirth.[8]

MIDDLE EAST:

• Arabic countries in the Middle East. In 
the medieval Islamic world, Arabic 
physicians made use of the diuretic, 
antiemetic, antiepileptic, anti-
inflammatory, analgesic and 
antipyretic properties of Cannabis and 
used it extensively as medication from 
the 8th to 18th centuries.[7]

• EUROPE
• 1785. Jean-Baptiste Lamarck was 

also visiting India when he 
observed a difference between 
locally grown cannabis and its 
European cousin, the hemp 
plant.  

• In the 1830s, an Irish physician 
by the name of William Brooke 

• O’Shaughnessy observed the use 
of medical cannabis during a trip 
to India and introduced cannabis 
to physicians as treatment 
including muscle spasms, 
rheumatism, epilepsy, stomach 
cramps and pain.[44]

• The Ancient Greeks are said to 
have used cannabis to dress 
wounds and sores on their 
horses after battle. The plant 
was also given to humans for a 
variety of ailments, including ear 
pain and inflammation.  They 
used cannabis to dress wounds 
and sores on their horses,[5] and 
in humans, dried leaves of 
cannabis were used to treat nose 
bleeds, and cannabis seeds were 
used to expel tapeworms.[6]

• AFRICA
• EGYPT (2nd Century) Fayyum Medical 

Papyrus, contains the earliest record of 
cannabis as an ingredient in cancer 
medicine. 

• The Ebers Papyrus (ca. 1550 BCE) has a 
prescription for medical cannabis 
applied directly for inflammation and 
describes medical hemp (cannabis) 
being used in suppositories for 
relieving the pain of haemorrhoids.[5]

• ETHIOPIA there is evidence of use of 
cannabis for medicinal use from the 
14th century [84]. It is thought that from 
Ethiopia, cannabis seeds were carried 
to the south by Bantu-speaking natives 
who originally lived in North Africa [85].

• SOUTH AFRICA, dagga is rooted in the 
South African soil and in many indigenous 
South Africa healing practices; with the 
African population not regarding it with 
same moral repugnance as do other 
sections of the population. Jan Van 
Riebeeck incredulously noted that 
Cannabis was more valued than gold by 
the Hottentots [86].

• Most recent Prof. Frances Ames 
completed her research in 1958 and 
published her work in the British Journal 
of Psychiatry motivating for the 
therapeutic benefits of cannabis 
particularly for people with multiple 
sclerosis [92].

http://en.wikipedia.org/wiki/Medical_cannabis#cite_note-Wong-46
http://en.wikipedia.org/wiki/Medical_cannabis#cite_note-49
http://en.wikipedia.org/wiki/Medical_cannabis#cite_note-51
http://en.wikipedia.org/wiki/Medical_cannabis#cite_note-Mack-52
http://en.wikipedia.org/wiki/Medical_cannabis#cite_note-hawthorne-50
http://en.wikipedia.org/wiki/Medical_cannabis#cite_note-hawthorne-50
http://en.wikipedia.org/wiki/Medical_cannabis#cite_note-48


CANNABIS: SOUTHERN AND SOUTH AFRICA

• Name variations:  South Africa  - Dagga, Intsangu, Matekwane, Kgomo ya fatshe etc.

• East Central area – bangi

• Western area – Diamba

• (West Africa  - Cannabis only reached after WWII

• The use of cannabis, known as dagga in South Africa, dates back to the 15th century AD. 

• Arab as well as Persian and Indian merchants are reported to have been responsible for its 

spread along the eastern coast of the African continent in the 13th century.

• By the 15th century, Swahili merchants in East Africa and some Bantu tribes in Central and 

Southern Africa cooperated in bringing the plant to Southern Africa where it was later also 

cultivated. 

• In 1928, authorities in South Africa introduced the first drug legislation concerning cannabis 

(Wright 1991).

• Cannabis is an integral part of indigenous communities of Southern Africa whose traditions 

and customs have included the use of cannabis for healing, spiritual, cooking and leisure 

purposes for decades. In South Africa this includes amongst others the Pondos of Lusikisiki 

in the Eastern Cape, Waterberg – Vhenda people in Waterberg, the Ndwandwe and 

amathonga in KwaZulu-Natal. 



Therapeutic use of Cannabis is not 

really new fact…..

The first traces of therapeutic use of cannabis were reported in 1891 when the 

doctors of the UK Royal House used to prescribe to Queen Victoria doses of 

Cannabis to treat her strong pains and menstrual cramps



CANNABIS PRESCRIPTION IN 1913



Modern uses of Cannabis plants

Cannabis plant is 

useful for more 

50,000 different 

uses in mankind 

activities
Cannabis is a plant 

where all its parts 

are useful and 

nothing is discarded



Use of the Therapeutic Cannabis
Some of the most

interesting therapeutic

effects that are known to 

justify the use of Cannabis



Therapeutic Effects of Cannabis

CBD
THC



Cannabinoids: some biological activities



Cannabis plant Cannabinoids profiling
Cannabis plants can show wide variations in the quantity and type of 

cannabinoids they produce. The mix of Cannabinoids is known as the plant’s

cannabinoid profile (metabolomic approach) 

Selective breeding has been used to control the genetic of plants and modify the 

cannabinoid profile

CBDTHC



SCIENTIFIC EVIDENCE FOR BENEFITS OF CANNABIS

• Cannabis is one of the most investigated therapeutically active substances in history. To 
date there are over 20 000 published studies or reviews in the scientific literature 
referencing the cannabis plant and its constituents.

• The overwhelming research and scientific conclusions directly conflicts the stance that 
many Governments had taken, that cannabis is a highly dangerous substance 
worthy of absolute criminalization and illegalization. 

• This stance has been challenged for example, by a summary of a series of clinical trials, 
which is gold standard for research that announced findings on medical utility of inhaled 
cannabis. 

• The studies concluded that cannabis ought to be a “first line treatment” for patients with 
neuropathy and other serious illnesses [9-11]. 

• Since 2005, there have been 37 controlled studies assessing the safety and efficacy of 
cannabis and its constituents. Cannabis and its constituents have remarkable safety 
record, particularly when compared to other therapeutically active agents. 

• Most importantly, the consumption of cannabis, regardless of quantity or potency, 
cannot induce fatal overdose. The estimated lethal dose for humans extrapolated from 
animal studies is so high that it cannot be achieved by users [12].





POTENTIAL ADVERSE EFFECTS OF CANNABINOID THERAPY

Adverse Effects Description

Acute effects

Euphoria Decreased anxiety, alertness, tension, depression

Sedation CNS depression, drowsiness

Perception Temporal and spatial distortion

Motor function Ataxia, incoordination, reduced reaction time

Psychomotor function Impaired hand-eye coordination

Cognition Deficit in short-term memory, mental confusion

Psychosis Anxiety, confusion, disorientation, may aggravate schizophrenia

Tolerance Reduced acute effects of cannabis use

Immunosuppression No evidence for long-term immunosuppression

Chronic effects

Respiratory system Bronchitis, emphysema as with normal cigarette smoking

Cardiovascular system Tachycardia, postural hypotension,  body temperature, may aggravate existing heart 

disease 

Reproductive system Decreased sperm counts

Croxford, JL.  CNS Drugs 2003; 17(3)



SOME CLINICAL TRIALS OF CANNABINOIDS FOR THE 

TREATMENT OF CNS DISORDERS

Disorder Target Symptoms
Therapeutic 
Cannabinoid

Clinical Outcome

Multiple Sclerosis Spasticity Oral THC, CBD In progress

Neurogenic pain Sublingual THC, CBD Phase II trial in progress

Bladder 
dysfunction

Sublingual THC, CBD Phase II trial in progress

Parkinsons’s 
disease

Dystonia Nabilone No effect

Dyskinesia Nabilone  Dyskinesia

Tremor 9-THC No effect

Cancer Pain Sublingual THC, CBD
Phase III trial in 

progress

Postoperative pain Pain IM levonantradol
 pain, but less 

effective than existing 
therapies

Croxford, JL.  CNS Drugs 2003; 17(3)CBD = cannabidiol THC = tetrahydrocannabinol



Disorder Target Symptoms
Therapeutic 
Cannabinoid

Clinical Outcome

Spinal cord injury Pain
Sublingual THC, 

CBD
Phase II trial in progress

GI tract pain Pain THC  Morphine requirement

Traumatic Brain 
Injury / Stroke

Neurodegeneration
IV dexanabinol

(HU-211)

Intracranial pressure, 

 mortality, phase III trial 
in progress

Neurodegeneration CBD In progress

HIV wasting 
syndrome

Appetite loss, nausea Smoked cannabis In progress

Appetite loss, nausea Dronabinol  appetite,  nausea

Tourette’s 
syndrome

Behavioural 
disorders

THC undetermined

SOME CLINICAL TRIALS OF CANNABINOIDS FOR THE 

TREATMENT OF CNS DISORDERS



CBG-A, or Cannabigerolic Acid is the precursor of the 

various phytocannabinoid and without CBGA, the plant is 

not able to produce useful therapeutical principles like 

THC or CBD



The CBG is produced in high quantities in hemp plants for industrial use and in

lower concentrations in plants useful for medical and therapeutic purposes

The plant harvested in a premature phase, can show CBG levels to be even greater,

but the contents of CBD and THC will always be lower

The enzymes present in the cannabis plant are able to convert CBG to other

cannabinoids, including Cannabidiol and Tetrahydrocannabidiol

Phyto-extract compounds and their activities



CBGA (acidic form of CBG), is natural precursor of the CBDA and THCA

These acidic compounds if exposed to heat or UV rays for a sufficiently time, are 

transformed into neutral forms (CBD, THC) in other words they are 

decarboxylated

CBG is an antagonist receptor for CB1 so it partially counteracts the 

psychoactive effects of THC

Phyto-extract compounds and their activities



Understanding Medical Cannabis
Cannabinoids and their therapeutic effects after different steps from field to patient



MODERN SCIENTIFIC RESEARCH ON CANNABIS

Changing interested is proved by the time trends in numbers of scientific

publications from 1840 onwards

By far the largest stimulus to make these investigations was public concern about

sudden explosion of non-medical use by youth in western world in 1970’s

Outpuring of government funds for research, fell of sharply when public concern

decreased in mid-80’

Recent upturn reflect pharmacological and pharmaceutical interest in

cannabinoid receptors, selective synthetic agonists and antagonists possible

therapeutic applications

SA is only 
here now 

2018

Medicinal use 
interests



Global Medical Cannabis Landscape



Medical Cannabis in Europe



WHAT DO WE DO IN MEDICINAL CANNABIS RESEARCH



“Science is built up with facts, as a house is with stones. But a collection of facts is 

no more a science than a heap of stones is a house.” - Jules Henri Poincaré



  

“The world is a dangerous place to 

live; not because of the people 

who are evil, but because of the 

people who don't do anything 

about it.”  - Albert Einstein 
  



CURRENT UFS  CANNABIS RESEARCH





CURRENT UFS PROJECT THEMES – MEDICAL MARIJUANA

• 1. Anticancer  and Anticancer drug resistance reversal

• 2. Antidiabetic - Glucose Uptake, Growth  Differentiation Factor-15 and protein 
glycation

• 3. Anti- Alzheimer - Cholinesterase and β Secretase enzyme activity

• 4. Anti hypertension  - ACE  &   Renin   

• 5. Pain management – Acute & chronic pain including post operative pain

• 6. Analytical research – purification, identification and linking cannabinoid ratios to 
disease Rx

• 7. Local best performance strain/s development  (breeding)



Current Scientific Peer Reviewed Publications



CURRENT UFS PROJECT THEMES – MEDICAL MARIJUANA



CURRENT UFS PROJECT THEMES – MEDICAL MARIJUANA



CURRENT UFS PROJECT THEMES – MEDICAL MARIJUANA

Other studies 
in progress

Evaluation of the effect of Cannabis sativa L. aerial parts extracts on cholinesterase and β-secretase 

enzyme activity in vitro.

Cannabis sativa L. extracts can reverse drug resistance in colorectal carcinoma cells in vitro

The effect of Cannabis sativa L. Extracts on Glucose Uptake, Growth Differentiation Factor-15 and 

protein glycation in vitro

Determination of the effects of Cannabis Sativa L. aerial parts extracts on inhibition of alpha 

glucosidase and DDP-4 enzymes and on glucose uptake in Chang liver cells in vitro

Genetic studies on Pondo and Lesotho cannabis plants, their cultivation and cross breeding



Analytical  Analysis of Cannabininoids



Power is nothing without control

Cannabis is claimed for numerous and interesting "therapeutic" effects on human

health that have no meaning unless you control its content in molecules and active

ingredients.

A quantitative analysis of the active ingredients in cannabis preparations for

therapeutic use is always required.



The most common and important Natural Cannabinoids

In the Cannabis sativa, over 400 different chemical substances have been 

identified, of which at least 60 of which belonged to the Cannabinoid family with 

therapeutic effects worth considering in a more serious way (Preclinical and 

clinical research)

Group Abbreviation No. of known 
variants

D9-Tetrahydrocannabinol D9-THC 9

D8-Tetrahydrocannabinol D8-THC 2

Cannabichromene CBC 5

Cannabicyclol CBL 3

Cannabidiol CBD 7

Cannabielsoin CBE 5

Cannabigerol CBG 6

Cannabinodiol CBND 2

Cannabinol CBN 7

Cannabicitran CBT 9

Others 11 66



Analysis of the phyto-extracts of Cannabis

Alpha-CAT is a test based on Thin Layer Chromatography (TLC) and the use of 

special solvents.

Cannabinoids are in samples suspected to contain cannabis can be visualized for 

high specificity and quantifiede.

The Alpha-CAT method allows to identify 6 cannabinoids

considered as main and present in cannabis
CBD, CBN, THC, THCV, CBG  and CBC

For each sample a quantity of 100mg is needed to analyze the cannabinoid profile 

in the various plant parts of cannabis in trichomeric resins, oils, in dyes and in 

edible products (ice cream, biscuits, tea ...)



Alpha CAT Chromatographic Method



TLC Analysis of Cannabis extract



Color reference Table to quantify the various

compounds and in particular the THC

It is a type of analysis that has many critical aspects including the relative 

approximation of the final result

THC



HPLC Chromatogram of extracts



Sample Transport and its Storage

Transport

Compliant

Transport

not-compliant

D9-THC

CBN

CBG

THC: 13,79 mg/ml THC: 4,86 mg/ml



Cannabinoid Inactivation Protocol

• Determine the volume of sample to inactivate

• Add a volume of Sodium hypochlorite (NaClO)

• Add the same volume of isopropanol

equivalent to sample volume to treat (e.g. 500 ml of

sample + 500 ml of NaClO + 500 ml of isopropanol)

• Vortex the sample atleast for 3 min



Positive Sample

Deactivated Sample

Inactivation Protocol

?
? ?



MARKET POTENTIAL   : CANNABIS MEDICINAL 

PRODUCTS





The international market for cannabis is projected to hit $31.4 billion by 2021,
according to a new report from the Brightfield Group, a cannabis market research
firm.

https://www.brightfieldgroup.com/international-markets




CONCLUSION & TAKE HOME MESSAGE

• Potential for economic development based on cannabis   - Medicinal cannabis industry 

• Potential to develop our local cannabis strains to compete globally

• Possibility to influence policy on cannabis

• Giving South African science research an international perspective





Kea Leboha


