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Introduction

• Chronic pain, typically defined as pain lasting longer than 3 to 6 
months, affects approximately 100 million persons in the United 
States and adversely affects physical and mental functioning, 
productivity, and quality of life. 

• Neuropathic pain is usually divided according to the cause of nerve 
injury. There may be many causes, but some common causes of 
neuropathic pain include diabetes (painful diabetic neuropathy 
(PDN)), shingles (post-herpetic neuralgia), amputation (stump and 
phantom limb pain), neuropathic pain after surgery or trauma, stroke 
or spinal cord injury, trigeminal neuralgia, and HIV infection. 
Sometimes the cause is unknown



Pain pathways

Nociceptive pain: somatic or visceral. Somatic pain receptors are located in skin, subcutaneous tissues, fascia, other 
connective tissues, periosteum, endosteum, and joint capsules. Produces sharp or dull localized pain, but burning is not 
uncommon if the skin or subcutaneous tissues are involved. 
Visceral pain receptors: in most viscera and the surrounding connective tissue. Visceral pain due to obstruction of a hollow 
organ is poorly localized, deep, and sometimes cramping and may be referred to remote cutaneous sites. Visceral pain due 
to injury of organ capsules or other deep connective tissues may be more localized and sharp. 



Endocannabinoid system (ECS)

• ECS receptors were found in 90s: CB1 & 
CB2

• CB1 expressed in CNS and Peripheral 
nervous system (PNS)

• CB2 expressed keratinocytes, immune 
cells, cells of PNS, microglia and 
spinalchord.

• Endogenous ligands 
(endocannabinoids): primarily 
anandamide, 2-arachidonylglycerol [2-
AG], and ligand metabolizing enzymes 
→ ECS



Endocanabinoids & THC



Cannabinoid receptor distribution 
throughout the pain pathways.

CBD receptors are present at all three 
levels of pain processing:
A. In the periphery (CB1R); Dorsal root 

ganglion (CB1R, CB2R)
B. In spinal cord (CB1R), CB2R expressed 

on glial cells highly restricted to 
lumbar spinal cord

C. In the supraspinal sites: CB1R is 
distributed in areas of the brain 
involved in pain processing, 
perception, and modulation, e.g., 
thalamus, amygdala, parabrachial 
nucleus, periaqueductal gray mattter, 
and rostroventral medulla.



Scientific classification

Kingdom: Plantae

Division: Magnoliophyta

Class: Magnoliopsida

Order: Urticales

Family: Cannabaceae

Genus: Cannabis

Species:

C. sativa

C. indica

C. ruderalis

C.  sativa

C.  indica

C. ruderalis
https://contextout.blogspot.com/p/moses-used.html?m=1
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Cannabis tree
Cannabis sativa

The medical use of C. sativa dates back about 5000 years ago, when
the emperor Chen Nung, defined king and “father” of Chinese
agriculture, drew up the first Chinese pharmacopeia. 
C. sativa was prescribed for fatigue, rheumatism, and malaria. 
Chinese physicians used the seeds of C. sativa mainly for their vegetal 
oils and proteins. The seeds of C. sativa are rich in γ-linoleic acid 
recommended for eczema and psoriasis, and its oral use for 
inflammatory diseases.

trichomes



Biosynthesis of 
phytocannabinoids

Phytocannabinoids of Cannabis sativa:Δ9-tetrahydrocannabinol 
(D9-THC), cannabidiol (CBD), cannabigerol (CBG), Δ9-tetrahydro
Cannabivarin (D9-THCV), cannabichromene (CBC), cannabicyclol (CBL),
Cannabinol (CBN).

Bonini SA et al (2018) https://doi.org/10.1016/j.jep.2018.09.004



(Bioactive) Chemical compounds in Cannabis
• 1269 known chemical compounds in/on Cannabis

• Cannabinoids (144 known in Cannabis)

– THC, CBD, CBN, CBG, CBC, THCV, etc.

– THCA, CBDA, CBGA, CBCA, etc.

– Diverse array of therapeutic effects

• Terpenes & Terpenoids (150 known in Cannabis)

– Limonene, Linolool, Pinene, Myrcene, b-Carophyllene

– Smell attributes and diverse therapeutic effects 

• Flavonoids (50 known in Cannabis)

– Apigenin, Cannflavin-A, Kaempferol, Vitexin, Orientin

– Very strong anti-oxidants – diverse therapeutic effects 



Terpenes & Terpenoids
• Over 200 Terpenoids, responsible for the fragrance of C. sativa, have 

been identified in the flower, leaves of the plant, and may represent 
10% of the trichome contents. 

• D-Limonene: anxiolytic effect in mice

• myrcene, and pinene are most common and highly volatile: is a 
terpenoid widespread in C. sativa, with prominent brain activities. In 
particular, myrcene shows an analgesic profile and muscle relaxant in 
mouse models. Also has anti-inflammatory activity via Pg-E2.

• Alpha-pinene: anti-inflammatory, bronchodilator and antibacterial in 
models

• D-linalool: anxiolytic and sedative activity. Local anesthetic compared 
to procaine and menthol. Anticonvulsant, antiglutamergic, 
antinociceptive activities in mice.



Natural, and synthetics Cannabinoids

• Nabiximols (Sativex®) is an cannabinoids extract and sold as a mouth spray intended 
to alleviate neuropathic pain, spasticity, overactive bladder, and other symptoms 
of multiple sclerosis

• Active components are the cannabinoids: tetrahydrocannabinol (THC) 
and cannabidiol (CBD). Each spray delivers a dose of 2.7 mg THC and 2.5 mg CBD.

• Indication: Pain due to damage to the somatosensory system (FDA 1995), Pain due to 
cancer (FDA 1997)



Nabilone

• Nabilone is a synthetic 
cannabinoid that acts centrally. It 
is used in the treatment of 
refractory nausea and 
vomiting and neuropathic pains.

• MoA: through CB1R

• Abs: rapid & complete

• Distr.: ~ 12.5 L/kg

• Metab: Oxidation, sterospecific
enzyme reduction

• T1/2: parent ~ 2 hrs, metabolite: 
~35 hrs

https://emedz.net/vomiting-treatment/


Cannabis for medical use. A systematic review & Meta 
analysis (Whiting PF et al (2015, JAMA. 2015;313(24):2456-2473. doi:10.1001/jama.2015.6358)



Cannabis-based medicines for chronic neuropathic pain 
in adults (Review) (Cochrane Database of Systematic Reviews 2018, Issue 3)

• Cannabis-based medicines may increase the number of people achieving 50% or 
greater pain relief compared with placebo (21% versus 17%; risk difference (RD) 
0.05 (95% confidence interval (CI) 0.00 to 0.09); NNTB 20 (95% CI 11 to 100); 
1001 participants, eight studies, low-quality evidence).

• We rated the evidence for improvement in Patient Global Impression of Change 
(PGIC) with cannabis to be of very low quality (26% versus 21%;RD0.09 (95% CI 
0.01 to 0.17);NNTB11 (95% CI 6 to 100); 1092 participants, six studies). 

• More participants withdrew from the studies due to adverse events with 
cannabis-based medicines (10% of participants) than with placebo (5% of 
participants) (RD 0.04 (95% CI 0.02 to 0.07); NNTH 25 (95% CI 16 to 50); 1848 
participants, 13 studies, moderate-quality evidence). We did not have enough 
evidence to determine if cannabis-based medicines increase the frequency of 
serious adverse events compared with placebo (RD 0.01 (95% CI -0.01 to 0.03); 
1876 participants, 13 studies, low-quality evidence).



Cannabis-Based Products for Chronic Pain-Systematic Review 
(Ann Intern Med. 2022;175:1143-1153)



Continued… (Ann Intern Med. 2022;175:1143-1153)





Challenges
• Legal issues: Most countries which legalized cannabis more likely for 

recreational use rather than medical use (11 countries in the world + 22 states 
in USA). 

• Indonesia in accordance to UU Narkotika No. 35 2009: psl 12 (1) Narkotika
Golongan I dilarang diproduksi dan/atau digunakan dalam proses produksi, 
kecuali dalam jumlah yang sangat terbatas untuk kepentingan pengembangan
ilmu pengetahuan dan teknologi.

• Pasal 13 (1) Lembaga ilmu pengetahuan yang berupa lembaga pendidikan dan
pelatihan serta penelitian dan pengembangan yang diselenggarakan oleh
pemerintah ataupun swasta dapat memperoleh, menanam, menyimpan, dan
menggunakan Narkotika untuk kepentingan ilmu pengetahuan dan teknologi
setelah mendapatkan izin Menteri. 

• (2) Ketentuan lebih lanjut mengenai syarat dan tata cara untuk mendapatkan
izin dan penggunaan Narkotika sebagaimana dimaksud pada ayat (1) diatur
dengan Peraturan Menteri.



Lamp. UU Narkotika No. 35 (2009) dan
Permenkes No. 5 (2023) 

Daftar Narkotika Golongan I:

• 8. Tanaman ganja, semua tanaman genus genus cannabis dan semua 
bagian dari tanaman termasuk biji, buah, jerami, hasil olahan
tanaman ganja atau bagian tanaman ganja termasuk damar ganja dan
hasis.
9. Tetrahydrocannabinol, dan semua isomer serta semua bentuk
stereo kimianya.
10. Delta 9 tetrahydrocannabinol, dan semua bentuk stereo kimianya



Challenges (continued)
Consistency, Standardization, PK/PD

• Good Agriculture Practice (GAP) for products from plants and Good 
Manufacturing Practice (GMP) for synthetic products → 
standardization

• Human aspects: variability response to drugs (pharmaco-genetic 
profiles)→ individually prescribed

• More research focused on the pharmaceutical and clinical aspects of 
cannabis should be increased → fostering, nurturing and supporting 
research centres (BRIN, Universities, etc)



Conclusion

• Medical use of cannabis has been practiced since ca. 5000 
years. Therefore Cannabis must be recognized as a medicinal 
native plant.

• Destigmatization and decriminalization of cannabis must be 
implemented.

• Systematic review & Meta-analysis: cannabis use for chronic 
pain → low-to-moderate effectiveness (alone vs placebo vs 
standard pain therapy) or as adjunct therapy. 
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