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ABSTRACT 
 

Cannabis (Cannabis sativa L.) is gaining popularity in the modern world through industrial, food, cosmetic, and medicinal uses. Although hemp can 
also be used for pharmaceutical purposes, it contains small amounts of Cannabinoids. Higher amounts of Cannabinoids can be produced in Cannabis varieties 
popularly known as “Medical Cannabis sativa (Marijuana or drug type). Phytocannabinoids are produced by the Cannabis sativa L. plant. They contain high 
levels of plant Cannabinoids, of which Cannabidiol (CBD) and Δ9-tetrahydrocannabinol are the most abundant and pharmaceutically most important. Δ8- 
tetrahydrocannabino (Δ8-THC) is an isomer or a chemical analog of Δ9-THC. Overall, the pharmacokinetics and pharmacodynamics of Δ8-THC and Δ9-THC 
are very similar. Δ8-THC is found naturally in Cannabis, though at substantially lower concentrations than Δ9-THC. Δ8-THC products may provide much of the 
experiential and therapeutic benefits of delta-9-THC with lower risks and lesser adverse effects. Further systematic research will be critical in verifying the 
favourable reports of Δ8-THC consumers. 

Keywords: Ayuverda, Cannabis sativa, Desi Vijaya, Drug type, Himalayan hemp, India, Marijuana, Phytocannabinoids 
 

 

INTRODUCTION 

Cannabis belongs to the family Cannabaceae, and 
phytocannabinoids are produced by the Cannabis sativa L. plant 
(Figure-1) (1-25, 39). Cannabis sativa L. is a widespread species in 
nature (1-9). Cannabis sativa belongs to Cannabiaceae as a 
medicine was used before the Christian era in Asia, mainly in India, 
China, Bhutan, Nepal, Afghanistan, Pakistan and Persians (1-42). 
According to Ayuverda in India, the medicinal value of the Cannabis 
plants was well documented as Vijaya and often known as Desi 
Vijaya (1-20; 40-42). This was the first Indian written evidence to 
support the medicinal value of Cannabis plants which was well 
documented in Ayuverda in India (1-9; 40-42). The earliest written 
reference to Cannabis in India may occur in the Atharvaveda, dating 
to about 2500 BCE (1-9). It is found in various habitats ranging from 
sea level to the temperate and alpine foothills of the Indian Himalaya 
Region from where it was probably spread over the last 10,000 years 
(1-10). Many of the historians believed that Indian Himalayan 
Region was the centre of origin of Cannabis sativa and Cannabis 
indica (6-9;40-42). Further Cannabis sativa L. is a wind-pollinated, 
dioecious herb (i.e., the male and female reproductive structures are 
on separate plants), although monoecious plants can occur in some 
populations (1-10). Additionally, the species C. sativa L. is a potential 
source of fiber, food, oil, and protein (1-10). 

Cannabis is a genus of annual flowering plant and is often 
divided into 3 species—Cannabis sativa, Cannabis indica, and 
Cannabis ruderalis—but there is significant disagreement about this, 
and some consider them subspecies of the same parent species (1- 
30; 40-42). 
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The species C. sativa L. exhibits an astonishing diversity of 
morphological, physiological, and chemical characteristics, all of 
which could be attributed to the species great genetic diversity and 
adaptation to different growing conditions (39). 

 
 Cannabis sativa (Figure-1) is classified into two types one 
is called as Industrial Cannabis sativa (hemp or fiber type) refers 
to non- intoxicating, low Δ9-tetrahydrocannabinol (Δ9-THC) 
cultivars of Cannabis sativa (1-39). Industrial Cannabis sativa 
(hemp or fiber type) contains only 0.2 to 0.3% of THC (1-42). On other 
hand Medical Cannabis sativa (Marijuana or drug type) refers to 
cultivars with high levels (20-35%) of Δ9-THC, the primary 
psychoactive Cannabinoid found in the plant and a federally 
controlled substance used for both recreational and therapeutic 
purposes (1-25, 39). Although marijuana and hemp belong to the same 
genus and species, they differ in terms of chemical and genetic 
composition, production practices, product uses, and regulatory 
status (1-42). 

 
 Medical research on Cannabis has primarily focused on 
isolated Δ9-tetrahydrocannabinol (THC) and Cannabidiol (CBD). The 
chemical make up of each variant of Cannabis is influenced by 
environmental conditions (e.g., light, water, nutrients, soil, airflow, 
etc.) and the underlying genetic makeup. Since genotype does not 
change, genetic data is essential baseline information for 
understanding Cannabis diversity, consistency, and potential 
effects. The World Health Organization reports Cannabis as the 
most widely cultivated, trafficked and abused illicit drug, and it 
constitutes over half of worldwide drug  seizures. Currently there 
are 700 Cannabis hybrids in the market known for high demand  
(1-35).
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Figure-1: The robust growth (10 to 15-feet height) of Industrial 
Cannabis sativa (Hemp) 

 

Phytocannabinoids are bioactive natural products found in 
flowers, seeds, and fruits (1-38). However, Cannabis sativa plants are 
perceived as criminal and unacceptable to communities, as most 
consumers cannot differentiate between psychoactive and non- 
psychoactive cannabis plants (1-39). They can be beneficial for 
treating human diseases (such as multiple sclerosis, 
neurodegenerative diseases, epilepsy, and pain), the cellular 
metabolic process, and regulating biological function systems (1-30). 
In addition, several phytocannabinoids are used in various 
therapeutic and pharmaceutical applications. Cannabis has several 
varieties suitable for various purposes (1-39). Therefore, Cannabis 
sativa has been widely used in industrial, ornamental, nutritional, 
recreational, and pharmaceutical applications and herbal medicine (1- 
25, 39). Cannabinoids are predominantly insoluble in water but 
soluble in alcohol and other nonpolar solvents (1-25). According to 
the recent literature, over 200 phytocannabinoids have been identified 
in the cannabis plant (1-25, 39). Cannabis sativa L. subspecies are 
plants that contain a large variety of secondary metabolites, including 
phytocannabinoids, terpenoids, and flavonoids, which have profound 
anti-microbial activities, in addition to possessing anti-inflammatory, 
anti-oxidative, and neuromodulatory properties (1-39). They are 
classified into different subclasses according to their chemical 
structure. Cannabidiol (CBD), ∆9 -tetrahydrocannabinol (∆9-THC), 
Cannabigerol (CBG), ∆8-tetrahydrocannabinol (∆8 -THC), and 
Cannabinol (CBN) are the most studied (1-42). 

 

The difference between Δ8-Tetrahydrocannabinol (THC) and Δ9- 
Tetrahydrocannabinol (THC) 

 

The use of the intoxicating Cannabinoid, Δ8- 
tetrahydrocannabinol (Δ8-THC) has grown rapidly over the last 
several years (1-38). Overall, the pharmacokinetics and 
pharmacodynamics of Δ8-THC and Δ9-THC are very similar (1-20). 
Δ8-THC is a partial agonist of the cannabinoid CB1 receptor and has 
Cannabimimetic activity in both animals and humans (1-30). The 
reduced potency of Δ8-THC in clinical studies compared with Δ9-THC 
can be explained by weaker cannabinoid CB1 receptor affinity, 

although there are other plausible mechanisms that may contribute 
(1-39). Among hundreds of Cannabinoids, Δ8-tetrahydrocannabinol 
(Δ8-THC) has rapidly risen in popularity among consumers of 
cannabis products (1-35). Δ8-THC is an isomer or a chemical 
analog of delta-9-THC, the molecule that produces the experience of 
being high when ingesting cannabis. Δ8-THC differs in the molecular 
structure from Δ9-THC in the location of a double bond between 
carbon atoms 8 and 9 rather than carbon atoms 9 and 10 (1-30). Due 
to its altered structure, Δ8-THC has a lower affinity for the CB1 
receptor and therefore, has a lower psychotropic potency than Δ9- 
THC (1-30). 

Δ8-THC is found naturally in Cannabis, though at 
substantially lower concentrations than Δ9-THC (1-27). It can also be 
synthesized from other cannabinoids (1-25). Most of the Δ8-THC 
users experienced a lot or a great deal of relaxation (71%); euphoria 
(68%) and pain relief (55%); a moderate amount or a lot of cognitive 
distortions such as difficulty concentrating (81%), difficulties with 
short-term memory (80%), and alerted sense of time (74%); and did 
not experience anxiety (74%) or paranoia (83%) (1-35). Participants 
generally compared Δ8-THC favorably with both Δ9-THC and 
pharmaceutical drugs, with most participants reporting substitution for 
Δ9-THC (57%) and pharmaceutical drugs (59%) (1-30). Participant 
concerns regarding Δ8-THC were generally focused on continued 
legal access (1-30). 

Δ8-THC (1-10) may provide much of the experiential 
benefits of Δ8-THC with lesser adverse effects (1-38). Future 
systematic research is needed to confirm participant reports, although 
these studies are hindered by the legal statuses of both Δ8-THC and 
Δ8-THC (1-35). Cross-sector collaborations among academics, 
government officials, and representatives from the Cannabis industry 
may accelerate the generation of knowledge regarding Δ8-THC and 
other Cannabinoids (1-35). A strength of this study is that it is the first 
large survey of Δ8-THC users, limitations include self-report data from 
a self-selected convenience sample (1-24). 

In one of the study in 1973, Δ8-THC and Δ9-THC were 
administrated to six research participants (1-30). Despite the small 
sample size, researchers concluded that Δ8-THC was about two- 
thirds as potent as Δ9-THC and was qualitatively similar in 
experiential effects (1-20). In 1995, another researchers gave Δ8- 
THC to eight pediatric cancer patients two hours before each 
chemotherapy session (1-35). Over the course of 8 months, none of 
these patients vomited following their cancer treatment (1-35). The 
researchers concluded that Δ8-THC was a more stable compound 
than the more well studied Δ9-THC (1-25) consistent with other 
findings (1-38), and suggested that Δ8-THC could be a better 
candidate than Δ9-THC for new therapeutics (1-42). 

Δ8-THC products may provide much of the experiential and 
therapeutic benefits of Δ9-THC with lower risks and lesser adverse 
effects (1-30). Substitution of Δ8-THC for Δ9-THC may be consistent 
with harm reduction, one of the core principles of Public Health (1- 
25). The current study provided a broad descriptive assessment of 
self-reported experiences with Δ8-THC (1-30). Further systematic 
research will be critical in verifying the favorable reports of Δ8-THC 
consumers (1-42). 

CONCLUSION 

The phytocannabinoid, Δ8-tetrahydrocannabinol (Δ8-THC) 
has rapidly risen in popularity among consumers of Cannabis 
products (1-35). Δ8-THC is an isomer or a chemical analog of Δ9- 
THC. Δ8-THC products may provide much of the experiential and 
therapeutic benefits of Δ9-THC with lesser adverse effects. 
Phytocannabinoids are bioactive natural products found in some 
flowering plants, Cannabis sativa, liverworts, and fungi that can be 
beneficial for the treatment of humans and animals and present 
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potent antibiotic effects. The most uses of phytocannabinoids are 
based on anti-inflammatory, neuroprotective, and anti-nociceptive 
activities. The most important phytocannabinoids possess 
therapeutic, antibacterial, and antimicrobial properties. Hence they 
are used in treating several human diseases, and these compounds 
can contribute to cold, heat, and UV radiation tolerance. The 
phytocannabinoids have versatile use and are beneficial for humans 
and plants if appropriately used. Hemp products, CBD, and THC, are 
the greatest wholesale potential markets and are highly attractive for 
their recreational and medicinal properties. 

 

REFERENCES 
 

1. Tagen M, Klumpers LE. Review of delta-8- 
tetrahydrocannabinol (Δ8-THC): Comparative pharmacology 
with Δ9-THC. British J. Pharmacol. 2022;179:3915–3933. 

2. Kruger JS, Kruger DJ. Delta-8-THC: Delta-9-THC’s nicer 
younger sibling?. Journal of Cannabis Research. 2022; 4:4: 
https://doi.org/10.1186/s42238-021-00115-8. 

3. Abrahamov A, Abrahamov A, Mechoulam R. An efficient new 
Cannabinoid antiemetic in pediatric oncology. Life Sci. 1995; 
56(23-24):2097–102. 

4. Freeman D, Dunn G, Murray RM, Evans N, Lister R, Antley A, 
Slater M, Godlewska B, Cornish R, Williams J, Di Simplicio M. 
How cannabis causes paranoia: using the intravenous 
administration of Δ9-tetrahydrocannabinol (THC) to identify key 
cognitive mechanisms leading to paranoia. Schizophrenia 
bulletin. 2015;41(2):391–9. 

5. Govindarajan RK, Mishra AK, Cho K-H, Kim KK, Yoon KM, 
Baek KH. Biosynthesis of Phytocannabinoids and Structural 
Insights: A Review. Metabolites. 2023; 13: 442. 
https://doi.org/10.3390/ metabo13030442. 

6. Malabadi RB, Kolkar KP, Chalannavar RK. CANNABIS 
SATIVA: Industrial hemp (fiber type) - An Ayurvedic Traditional 
Herbal Medicine. International Journal of Innovation Scientific 
Research and Review. 2023; 5 (2): 4040-4046. 

7. Malabadi RB, Kolkar KP, Acharya M, Chalannavar RK. 
Cannabis sativa: CANNABIS SATIVA: MEDICINAL PLANT 
WITH 1000 MOLECULES of Pharmaceutical Interest. 
International Journal of Innovation Scientific Research and 
Review. 2023; 5 (2):3999-4005. 

8. Malabadi RB*, Kolkar KP, Chalannavar RK. Cannabis 
sativa: Ethnobotany and Phytochemistry. International 
Journal of Innovation Scientific Research and Review. 2023; 
5(2): 3990-3998. 

9. Malabadi RB*,Kolkar KP, Chalannavar RK. Medical 
Cannabis sativa (Marijuana or Drug type); The story of 
discovery of Δ9-Tetrahydrocannabinol (THC). International 
Journal of Innovation Scientific Research and Review. 2023; 5: 
(3)4134-4143. 

10. Hively RL, Mosher WA, Hoffmann FW. Isolation of trans-delta- 
tetrahydrocannabinol from marijuana. J. Am. Chem. Soc. 1966; 
88(8):1832–3. 

11. Hollister LE, Gillespie HK. Delta-8-and Delta-9- 
tetrahydrocannabinol; Comparison in man by 
oral and intravenous administration. Clin Pharm. 
1973;14(3):353–7. 

12. Razdan RK. Chemistry and structure-activity relationships of 
cannabinoids: An overview. In: Agurell S, Dewey WL, Willette 
RE, editors. The Cannabinoids: Chemical, Pharmacologic, and 
Therapeutic Aspects: Academic Press; 1984. 63–78. 

13. Reiman A, Welty M, Solomon P. Cannabis as a substitute for 
Opioid-based pain medication: Patient self-report. Cannabis 
Cannabinoid Res. 2017;2:160–6. 

14. Qamar S, Manrique YJ, Parekh HS, Falconer JR. Development 
and optimization of supercritical fluid extraction setup leading to 
quantification of 11 Cannabinoids derived from medicinal 
cannabis. Biology. 2021;10(6):481. 

15. Christensen HD, Freudenthal RI, Gidley JT, Rosenfeld R, 
Boegli G, Testino L., Brine DR, Pitt CG, Wall ME. Activity of 
delta8- and delta9-tetrahydrocannabinol and related 
compounds in the mouse. Science. 1971; 172, 165–167. 

16. Compton DR, Prescott WR, Martin BR, Siegel C, Gordon PM, 
Razdan RK. Synthesis and pharmacological evaluation of 
ether and related analogs of .DELTA.8-, DELTA.9, and 
DELTA.9, 11-tetrahydrocannabinol. Journal of Medicinal 
Chemistry, 1991; 34: 3310–3316. 

17. Erdmann G, Just WW, Thel S, Werner G, Wiechmann M. 
Comparative autoradiographic and metabolic study of delta8- 
and delta9-tetrahydrocannabinol in the brain of the marmoset 
Callithrix jacchus. Psychopharmacology. 1976; 47: 53–58. 

18. Haavik CO, Hardman HF. Hypothermic action of Δ9- 
tetrahydrocannabinol, 11-hydroxy-Δ9-tetrahydrocannabinol and 
11-hydroxy- Δ8-tetrahydrocannabinol in mice. Life Sciences. 
1973; 13: 1771–1778. 

19. Ho BT, Taylor D, Fritchie GE, Englert LF, McIsaac WM. 
Neuropharmacological study of Δ9- and Δ8-l- 
tetrahydrocannabinols in monkeys and mice. Brain Research. 
1972; 38: 163–170. 

20. Widman M, Agurell S, Ehrnebo M, Jones G. Binding of (+)- and 
(minus)-delta-1-tetrahydrocannabinols and (minus)-7- 
hydroxydelta- 1-tetrahydrocannabinol to blood cells and plasma 
proteins in man. The Journal of Pharmacy and Pharmacology. 
1974; 26: 914–916. 

21. Robertson LR, Duffley RP, Razdan RK, Martin BR, Harris LS, 
Dewey WL. Synthesis and pharmacological activity of some 9- 
substituted DELTA.8-tetrahydrocannabinol (THC) analogs. 
Journal of Medicinal Chemistry. 1984; 27: 550–552. 

22. Pertwee RG. The 90th birthday of Professor Raphael 
Mechoulam, A Top Cannaboid Scientist and Pioneer. Int. J. 
Mol. Sci. 2020; 21: 7653. 

23. Mechoulam R, Hanus LO, Pertwee R, Howlett AC, Early 
phytocannabinoid chemistry to endocannabinoids and beyond. 
Nat. Rev. Neurosci. 2014; 15: 757–764. 

24. Mechoulam R, Gaoni Y. The absolute configuration of D1- 
tetrahydrocannabinol, the major active constituent of hashish. 
Tetrahedron Lett. 1967; 8: 1109–1111. 

25. Mechoulam R, Shani A, Edery H, Grunfeld Y. Chemical basis 
of hashish activity. Science. 1970; 169: 611–612. 

26. Mechoulam R. Marijuana: Chemistry, Pharmacology, 
Metabolism, and Clinical E_ects; Academic Press: New York, 
NY, USA, 1973. 

27. Pertwee RG. Endocannabinoids and their pharmacological 
actions. In Endocannabinoids; Pertwee, R.G., Ed.; Springer: 
Berlin, Germany, 2015; Volume 231, pp. 1–37. 2015. 

28. Devane WA, Hanus L, Breuer A, Pertwee RG, Stevenson LA, 
Grin G, Gibson D, Mandelbaum A, Etinger A, Mechoulam R. 
Isolation and structure of a brain constituent that binds to the 
Cannabinoid receptor. Science. 1992; 258: 1946–1949. 

29. ELSOHLY MA. Chemical constituents of cannabis. In: Cannabis 
and Cannabinoids. Pharmacology, Toxicology and Therapeutic 
Potential. eds. Grotenherm en, F. &Russo, E. 2002; pp. 27–36. 
New York: Haworth Press Inc. 

30. Paton WDM, Pertwee RG. Effect of cannabis and certain of its 
constituents on pentobarbitone sleeping time and phenazone 
metabolism. Br. J. Pharmacol. 1972;44:250–261. 



International Journal of Innovation Scientific Research and Review, Vol. 05, Issue 04, pp.4315-4318 April 2023 4318 
 

31. Pertwee RG. Pharmacology of cannabinoid receptor ligands. 
Curr. Med. Chem. 1999; 6: 635–664. 

32. Pertwee RG. The pharmacology and therapeutic potential of 
cannabidiol. In: Cannabinoids, ed. Di Marzo, V. pp. 32–83. New 
York: Kluwer Academic/Plenum Publishers. 2004. 

33. Pertwee RG. Inverse agonisman d neutral antagonism at 
cannabinoid CB1 receptors. Life Sci. 2005a; 76: 1307–1324. 

34. Adams R, Aycock BF Jr, Loewe S. Tetrahydrocannabinol 
homologs. XVII. J. Am. Chem. Soc. 1948b; 70:662–664. 

35. Mechoulam, R. "Conversation with Raphael Mechoulam", 
Addiction, Wiley. 2007; 102 (6): 887–893, doi:10.1111/j.1360- 

0443.2007.01795.x, PMID 17523982. 
36. Denman M. "MECHOULAM, RAPHAEL", Encyclopaedia 

Judaica. 2007; 13 (2nd ed.), Thomson Gale. 2007; 711–712. 

37. Gaoni Y, Mechoulam RJ. Isolation structure and partial 
synthesis of an active constituent of hashish. J. Am Chem Soc. 
1964;86:1646-7. 

38. Gaoni Y, Mechoulam R. Isolation, structure and partial 
synthesis of an active constituent of hashish. J. Am. Chem. 
Soc. 1964; 86:1646–1647. 

39. Murovec J, Eržen JJ, Flajšman M and Vodnik D. Analysis of 
Morphological Traits, Cannabinoid Profiles, THCAS Gene 
Sequences, and Photosynthesis in Wide and Narrow Leaflet 
High-Cannabidiol Breeding Populations of Medical Cannabis. 
Front. Plant Sci. 2022; 13:786161. doi: 10.3389/ 
fpls.2022.786161. 

40. Malabadi RB*, Kolkar KP, Chalannavar RK. Δ9- 
Tetrahydrocannabinol (THC): The major Psychoactive 
Component is of Botanical origin. International Journal of 
Innovation Scientific Research and Review. 2023;5(3): 4177- 
4184. 

41. Malabadi RB*, Kolkar KP, Chalannavar RK. Cannabis 
sativa: Industrial Hemp (fibre-type)- An emerging opportunity 
for India. International Journal of Research and Scientific 
Innovations (IJRSI). 2023; X (3):01-9. 

42. Malabadi RB*, Kolkar KP, Chalannavar RK. Industrial 
Cannabis sativa (Hempfiber):Hempcrete-A Plant Based Eco- 
friendly Building Construction Material. International Journal of 
Research and Innovations in Applied Sciences (IJRIAS). 2023; 
8(3): 67-78. 

 
 

********* 


