
Comparison of the Anti-Tumor 
Effect a Whole-Plant Extract vs.

Pure THC in Preclinical Models of 
Breast Cancer

Mara Gordon
Advisor & Founder

Zelira Therapeutics & Aunt Zelda’s™

27 February 2020





PRECLINICAL RESEARCH

CLINICAL TRIALS

OPTIMUM PATIENT OUTCOMES

CLINICAL EXPERIENCE

COLLABORATION



BACKGROUND 

• Cannabinoids produce 
antitumor responses in 
different preclinical models 
of cancer.

• Most of the studies have 
been carried out with pure 
compounds - mainly THC 
and CBD.

BEFORETHC                   AFTER THC



Whole-plant extracts are more effective antitumor tools 
than pure compounds.

HYPOTHESIS 
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HYPOTHESIS 

Because the plant contains HUNDREDS OF COMPOUNDS with potential 
therapeutic effects 
• Other cannabinoids inhibit proliferation of cancer cells in vitro

(e.g. THCA, CBDA, etc.)
• Other non-cannabinoid compounds activate cannabinoid receptors (e.g. 

beta-caryophyllene)
• Other non-cannabinoid compounds inhibit proliferation of cancer cells   in 

vitro (e.g. limonene)
• Most of the constituents of cannabis have not been studied in cancer
• There is already clinical evidence for other ailments supporting this idea 

(e.g. effect of marinol vs whole-plant extracts) 

WHY? 

Whole-plant extracts are more effective antitumor tools than pure compounds.



Comparing the antitumor response of
pure cannabinoids vs. THC-rich whole-plant extracts

in preclinical models of breast cancer

AIM
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Comparing the antitumor response of
pure cannabinoids vs. THC-rich whole-plant extracts

in preclinical models of breast cancer

1 out of 8 women will develop breast cancer

(Nature Vol 45, 2012)

11

AIM 



Comparing the antitumor response of pure cannabinoids vs. THC-rich whole-plant extracts
in preclinical models of breast cancer

Breast cancer-associated 
COSTS

(Nature Vol 45, 2012)12
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Comparing the antitumor response of
pure cannabinoids vs. THC-rich whole-plant extracts

in preclinical models of breast cancer

Breast cancer TYPES AND TREATMENTS

ER+/PR+

HORMONAL THERAPY

- Surgery (ovarian ablation)

- Adjuvant therapy:

- SERMs: TAMOXIFEN
- AIs: ANASTROZOL, etc.

HER2+ TRIPLE NEGATIVE

Chemotherapy

RTK TARGETED THERAPY

- HER2-targeted: 

- Trastuzumab (mAb)

- Pertuzumab (dimerization)
- RTK-targeted:

- Lapatinib (small molecule TKI)

+ Chemotherapy+/- Chemotherapy

NO TARGETED THERAPY

AIM 



METHODOLOGY 

PURE THC THC-RICH EXTRACT











RESULTS (IN VITRO EXPERIMENTS) 

- All breast cancer subtypes respond 
to cannabinoid anti-tumor therapy in 
vitro

- In all breast cancer subtypes, the 
THC-extract is more potent than THC 
in decreasing cancer cell viability







The higher sensitivity to cannabinoids
of triple negative cells

IS NOT due to higher expression of cannabinoid receptors



METHODOLOGY (IN VIVO EXPERIMENTS) 

ECTOPIC XENOGRAFTS

Cancer cells

THC

VEHICLE

V0 = 200 mm3

ORAL
ADMINISTRATION

THC-rich extract

Anti-cancer therapy

4 WEEKS

TUMOR VOLUME



- The THC-rich extract is more potent than THC in reducing tumor growth
- The THC-rich extract is as potent as tamoxifen
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RESULTS (IN VIVO EXPERIMENTS) 

- The THC-rich extract is more potent than THC in reducing tumor growth
- The THC-rich extract is as potent as lapatinib
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RESULTS (IN VIVO EXPERIMENTS) 

- The THC-rich extract is more potent than THC in reducing tumor growth
- The THC-rich extract is as potent as cisplatin
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RESULTS (IN VIVO EXPERIMENTS) 

- All breast cancer subtypes are sensitive to 
cannabinoid anti-tumor action in vivo

- In all breast cancer subtypes, the THC-rich 
extract is more potent than THC in reducing 
tumor growth

- The THC-rich extract is as potent as current 
anti-tumor treatments



Conclusions
• All the breast cancer subtypes (including hormone-

sensitive and triple negative) respond to cannabinoid anti-
tumor treatment

• The whole-plant extract is more effective than pure THC 
in producing anti-tumor responses in cell and animal models 
of breast cancer

• This may be due to activation of different/additional 
mechanisms of action than pure THC

• The higher sensitivity to cannabinoids of some cancer cell 
lines is not due to a higher expression of cannabinoid 
receptors

• The whole-plant extract is as potent as some of the most 
widely used anti-tumor therapies



Thank you!


