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Background: Cannabis is classified as a Schedule 5 substance under the Narcotics Act B.E. 2522. Among with
various modulatory effects of cannabinoids on body functions, two major cannabinoids are known to be used as
medicines. They are a psychoactive delta-9-tetrahydrocannabinol (THC) and non-psychoactive cannabidiol (CBD).
Currently, THC and CBD are advised to be used for treatment of a variety of medical conditions. Such as cell growth
inhibition, anti-inflammatory effects and tumor regression. Although, potential benefit can be found in the medical
condition above mentioned. The use of cannabis in some disease states such as cancer remain to be clinically
evaluated in both efficacy and safety aspects through systematic research before being generalized for routine use.
Objective: The purpose of this study to investigate the In vitro effects of cannabis extracts on 10 types of human
cancer cell line. Methods: Two cannabis extracts (high THC level and high CBD level) were kept in sterile bottles,
in refrigerator, until further use when it was dissolved in DMSO to give a stock solution, filtered and stored at 4 °C.
The small percentage of DMSO present in the wells (maximal 0.1%) was found not to affect the experiment. The
anti-proliferative activities of cannabis extract on cancer cell lines was determined by MTT assay. Results: To evaluate
the anti-proliferative activity of the cannabis extracts on 10 types of cancer cell line (lung cancer, breast cancer,
colorectal cancer, gastric cancer, cervical cancer, ovarian cancer, liver cancer, pancreatic cancer, cholangiocarcinoma
cancer, lymphoma cancer), the cells were treated with different concentrations of high THC level and high CBD level
for 72h and cell viability was determined using MTT assay. The results showed that all of cancer cell lines viability
significantly reduced in concentration and time dependent manner following treatment with the extract. The IC,,
of the high THC level values ranging from 10.80 +1.03 to 54.60+1.27 pug/mL, and exhibited very strong activity against
RBE with IC, values of 10.80+1.03 pg/mL. The IC., of the high CBD level values ranging from 6.00+1.16 to 26.00+1.37
pg/mL, and exhibited very strong activity against NCI-N87 with IC50 values of 6.00+1.16 pg/mL. Conclusions: The results
suggest that high THC level and high CBD level is a potent human cancer cells proliferation. Further investigations
are needed to elucidate the mechanism of anticancer actions.

Keywords: delta-9-tetrahydrocannabinol (THC), cannabidiol (CBD), Cannabis extract, Anti-proliferative, Human

cancer cell
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dehydrogenase enzyme luwadugiSsiitinmeamaia MTT
assay Wa: 9INNINAFBUEYSVaIENIAniy IS THC uag
a15 CBD TuUSinauge nudranansadudnisiasaivlnues
¢ @ a1 v a2 a a
wasuztTsrdanige lavs 10 vila Feuszdnsamlunis
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1. wadlaufldlunisnageu
1.1 waduziSsanldlunuagnangmin
aneiiug HT-29 (ATCC® HTB-38")
deug HCT116 (ATCC® CCL-247")
1.2 AN INTENIZOINS
anewug NCI-N87 (ATCC® CRL-5822")
aeug AGS (ATCC® CRL-17397)
1.3 waauziSlen
angwug NC-H1975 (ATCC® CRL-5908")
aneug NCI-H2170 (ATCC® CRL-5928")
anevug A549 (ATCC® CCL-185")
1.4 waduziSaiuy
aneug MCF-7 (ATCC® CRL-3435")
angiug HCC1954 (ATCC® CRL-2338")
angug HCC1937 (ATCC® CRL-2336")
1.5 waduzisanuagn
anesiug Hela (ATCC® CCL-2")
1.6 Wwaduzi5esaly
aeug SK-OV-3 (ATCC® HTB-77")
1.7 waauztSswenivass
anewug RL (ATCC® CRL-2261")
1.8 [waduzi5esiu
anesiug Hep G2 (ATCC® HB-8065")
1.9 waduziSsiugou
a@eug Capan-2 (ATCC® HTB-80")
1.10 waaugiSsviound
aneug RBE (RCB1292)
1.11 wadun#
@87 IMR-90 (ATCC® CCL-186")
2. MIHITENAITAZAIUAIFUAITANAN QY
asananyy lwuanaatuidouayiaun 89AnIs
WNEYNTTY IABTURDUNITANRIZUNEIUADNTDINYYINIEAR
Frgvidinaratsieniuea Antuivansadadildluyin
fikunissideudn edeansmaasuliithansadafiyund
IFnavanededvhazaiefivansay wdwinisnsesdae
Sartorius Minisart® zyringe fillter vun 0.2 luAsou nou

1y madey

Tneansaratauildlunsmaaou T

2.1 ansanaiayw7ilans delta-9-tetrahydrocannabinol
(THO) TudSunauas (87.79% w/w)

2.2 ansafafieyuniifans Cannabidiol (CBD) luu3une
39 (76.38% w/w)

NTLATIUAUTUTUVDIENTANAA YT THC way
CBD 9zi3sumudduSudud 1,000 lulasans wddeans
ansafiafyuiwuy 2 wih (2-fold dilution) wielsldaay
udusing g figeansTélunsnaaen

3. Msfinduaugadlal

thwadlovumeis 10 ¥in Fadumeiusinsgu
3970 American Type Culture Collection; ATCC W
Tuewnsiasawadivanzen WA Eagle’s Minimum Essential
Medium (EMEM) (ATCC® 30-2003"), RPMI-1640 Medium
(ATCC® 30-2001"), McCoy’s 5A Medium (ATCC® 30-2007")
kag F-12K Medium (Kaighn’s Modification of Ham'’s
F-12 Medium) (ATCC® 30-2004") #inassng Fetal Bovine
Serum (FBS) (ATCC® 302020™) 10 tesidus wag Penicillin-
Streptomycin (10,000 U/mL) (Gibco®) 1 esidus vuwin
wmLgaaL%aéﬁﬁsuumLﬁuch@us?ﬂawumﬂ 60 fiadluns 910
futhmamzdsnsadluiilugiioungli 37 ssmwaidea
fiusinannsueulasenled 5 Wesidud Wasuemsideuead
NN 2-3 U AannsRsyrengasglindesganssa
suwadiasysesiudutuies sz 70-80
Wesdusuummmeiiesad Fadhgnns subculture vize
pass cell/tissue ipveneifinsruiuead deuthluldlunis
naaestumeusioly

a. mamanuduturesansatafidufviasiions
Fudsmsisayivlnveneaduzds Inewmaiin MTT Assay™

wneisaradlatveweSusavsialiiivsinaisad
fiflesnorenismeaaes 9nturinisasatuaduazysu
AMUTNTUYDITAAVNAY 50,000 Wwadsedladdns ving
wnzdsuradladadduaumsdessia 96 vian viquay
100 lulpsdns mﬂﬂfuﬁnmumwLﬁyauﬁnaaﬂmﬁuﬁqmmﬁ
37 oamnwaldua lugisiusinamsvenlaeenled 5 Wefldus
Junan 24 $alus Mnduduansadafyyfianudud
w99 adlumpunsidsssadenududua 3 wau thau
weidsneadildluuniigungfl 37 ssaueadea Tugid
Usinauansueulasenled 5 wWesidud 1Hunan 72 dlus
Lﬁaﬂ'sm’;mﬁﬁmumiﬁ@mmsaﬁmﬁ’aﬁnﬁm,é'falﬁuaﬁ 34,5
dimethylthiazol-2-yl)-5 diphenyltetrazolium bromide i
faududu 50 lulpsnsusedadans Usuims 50 lulasans
adluusiazugu hnsuuduszezinan 4 2lus leasuimun
Tigaansiis 9ty Dimethyl sulfoxide (DMSO) U313
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100 lulpsdns wanhldinAgandunasiinnnuenindu 570

wluas §ewedes microplate reader melusveviian 1
Hlus hanmsgandunailiinduamaesaznsiivin
Y0UaS (% cytoviability) imududuresusavansiildluns
nnaes Wemaanududuresansatadymidanuduiy
LLa%gUgﬂﬂ’liLﬁ]%igL@‘UIG]‘UENL"Uaé

anAn1sAwIN

% Cytoviability = OD U99a15929819 x100

OD Y94NGUAIVANAY

5. MINATIENToYAN1NATA

JoyaTerarn1sitinvesad (% cells viability) uag
Sauazmsdudsnmsiiusuauead (9% cells inhibition) Yniaue
Iugﬂmmﬁﬁl (mean) + Aadudsuuamnsgu (standard
deviation) ImEJﬂ'ﬂLQ?%EJ‘UENLm'asﬁagauwQWﬂﬁaaﬂwaﬁﬂaﬂu
dudusine wazusiaviegiain 3 91 ﬁnﬂﬁ?uﬂﬁa;gaﬁiﬁm
e rnsadfUssuiisunuuana19wesorasn15iTIn
vpuraduazdevarnsiudinisiiusuiuwadvesansaia
Aoywrfianadudusing 4 fe one-way ANOVA 91nTUsUNT
SPSS fimnudeiufosaz 99 (p < 0.01)

Wa
American National Cancer Institute l@rnuuawneue
Tunsnaaeuiivifinuaudilunisiuuse lngagiinnsan
33AUNIT9BNANTVBIATNANAR lUN15TUEIN15193 V03
& A v =1 U v (% 1 a v 1
Wad Ao feallnnuutuvesasanalidiiu 20 lulasnsusie
fadans> """
Y A
1NNITNAGBUANTANANYY1NUAT delta-9-
tetrahydrocannabinol (THC) waz Cannabidiol (CBD) Tu
Usnaugesienisfudanisasgueseaduzisilunasannaes
3 a v 1 2 @ o 1 L%
nivua 10 ¥da laun waduziialdnguagnaimin
WARULISINTEINEMNS WwasuziSalen waduziSadiuy
¢ < 3 & wv ¢ 2 H .
waduslTUnuagn waanzisesly waduziSwouundes
ARSI 1WARULISIHUIY LaTWARLLISWIRUNR wand
natduAmaududuresansadatyuiduiiviagSudanis
Wigiulaveswadldsesas 50 we IC_ (50% Inhibition

concentration)

HansnAdeUNUEnsatAfiTians THC luuiune
G ansodudinmaasyiiviavonsadusiaiethivin RBE
I#fiflan Annududuvindu 10.80+1.03 lulasniuse
Jaddns s09a3uAD Lﬁuaémﬁamﬂmgﬂﬁuﬁm Hela fimu
Wudwwindy 14.4021.39 lulasniudeliadans waauziss
Fuseuvila Capan-2 fimnududuviafy 15.00+0.14
lulasnsusefadans wasuziSesildwia SK-OV-3 fimu
Wuduwiiu 15.40+0.27 lalasnSusieliadans uaviuadueise
Wnuwin MCF-7 finnadudusiiu 20.60+0.16 lulasndu
Hofladans MuaIRU (Waneansedi 1)

HansVAdeUNUINANsadafyYfifans Cannabidiol
(CBD) lutBunugs annsadudansiataydulmeaeaduzide
nszimze sy NC-N87 lidfign Anududuindy
6.00+1.16 lulAsnSusiodinaans sesaunie waduuidwietnn
¥iin RBE fiarnududwsinfy 7.70+0.68 lulasniuse
fiaddns waduziSaduueda HCC 1937 fiaududu
Wi 9.80+0.12 lulasnSureliadans waduziSudeusia
Capan-2 fimududunindu 10.20:0.71 lailasnSudefiadadns
waduSauiuLYia MCF-7 finnnanduduwingy 11.20+0.88
lulpsnsurefiadans waduzisesdldaia Sk-OvV-3 fimu
Wuduwiniy 12.40+0.87 lulasnSuseliadans waduzisa
5Tz msTiln AGS finnnududuviafu 13.00+0.31
lulasnsusiefiadans waduziuduuia HCC 1954 7
ANudNduyiniy 14.40+0.58 lulasnSudeliadans wad
wifatnungnulln Hela finvunduduindy 14.50+1.33
lulpsnSusefadans wasuzswenwin A549 finnududu
Wiy 15.20+0.55 lulasnSusiefiadans waduviSaUanvila
NCI-H1975 fianududuwindu 15.40+1.37 lulasnsusie
fiadans waduziSenvin NCI-H2170 fimnududuwii
17.20+2.00 lalpsniusedadans waduzissanldlvguaz g
wiinaiia HT 29 fienududusiiu 18.60+1.07 lulasndusie
fladdns uaviwaduSeiuaiin HepG2 Airmududuwiniu
19.8 +0.62 lulpsnSusiefiadans mudisu (st 1)

A15197 1 waAAuuduresansatadymiasadudinisasaiivinvearaduziielasesay 50

ArMududuvasasafafyyNausadues
a a I3 < 4
nssgiulnvaaduzisaliiosas 50

aneun FDaadusiS aqaﬁuﬁz 50% Inhibition Concentration (|C50) (ug/mU)
asafafuniis THC  ansafafgyeniid CeD
Tuusanaugs Tuusanauge
1 wzSealdvguagnnsmin - HT-29 30.00+0.64 18.60+1.07
HCT-116 40.20+1.68 12.80+1.90
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A1571991 1 HarANIdNturesansaian e sadudinsiasaiivlavessasuziselaiesas 50 (se)

Arnududuvasasanafyyfausadues
a a I3 < Yy
nssgiulnvasaduzisalisosas 50

a1 FRATARULLS anenug 50% Inhibition Concentration (IC, ) (pg/ml)
asafafundis THC  ansafafgyeniid CeD

Tuusanaugs Tuusanouge

2 LZFINTHNILOIMNS NCI-N87 42.20+1.16 6.00+1.16
AGS 22.40+1.32 13.00+0.31

3 wadizsen NCI-H1975 21.20+0.38 15.40+1.39
NCI-H2170 41.60+1.04 17.20+2.00

A549 26.80+1.94 15.20+0.55

4 waduz S MCF-7 20.40+0.16 11.20+0.88
HCC 1954 22.00+1.03 14.40+0.58

HCC 1937 27.80+1.47 9.80£0.20

5 \waduziseUInungn Hela 14.40+1.39 14.50+1.33

6 wadizgasily SK-OV-3 15.40+0.27 12.40+0.90

7 wadzSweshinis RL 54.60+1.27 26.00+1.38

8 SR HepG2 38.60+1.92 19.80+0.62

9 a3 adugey Capan-2 15.00+0.14 10.20+0.71
10 wadzSuterhd RBE 10.80+1.03 7.70+0.68
1 wadUnd Vero 62.50+0.45 14.20+0.99
IMR-90 46.40+0.67 13.80+0.87

S5v1sau ansafnfyaniidans THC Tutinaige ddanududu

mﬁé’faﬁlﬂumaﬁamqwémamwsaﬁ’mﬁ’iysuwfams
ETUé’?qmiLﬁ]’%igLﬁuimLLaxLﬁuﬁi’wmufmam,suaémﬁﬂwaaﬂmam
ansafnfyuiltlunsmaaey fe anslungu Cannabinoids
IGun arsafniauniiians delta-9-tetrahydrocannabinol
(THO) Tud3ungs wazansafadnyefifdans Cannabidiol
(cBD) lud3uugs virmsnageuly Human cancer cell
lines wavaa 10 wia WHur waduzdedldlngjuazmnsmin
aeug HT-29 waz HCT-116 wadusi3anssimize1msay
Wug NCI-N8T way AGS waduziSalonaieiug NCI-H1975,
NCI-H2170 waz A549 Lwaduzisusuuaeiug MCF-7, HCC
1954 uaz HCC 1937 waduziieUnungnaneug Hela wad
uzesdlvanetug SK-Ov-3 waduziiwiontivdesaneiug
RL wadueisadiuaneiug HepG2 waduziSaiugouateiug
Capan-2 wazwaduziaiedfiaeiug RBE (Wonaaoudn
nsisivlaveseadiiiognissendinuazauauysaives
LgaﬁuL%aéﬁaﬂLWﬂﬁﬂ MTT assay (3-(4,5-dimethylyhiazol-
2-yl)-2,5-diphenyl tetrazolium bromide) 3nAxaNSNARDU
wuingrdvesansadafyuiifians THC uag CBD luuSuna
a annsadufimasyiuinveasaduniine e
10 wilauzi3e

A& a v O a a ¢ & v vy
Mduiwwazdudenisiasyiivlnvengaduziselasovas 50
758 IC, Faue 10.80 +1.03 lulAsnuseliadang 09 54.60+
1.27 lulasnsunedadans Jeuseansamlunisdudavas
< & ) v v o A X
wzisaduldauseduanududuvesarsainiigadu (dose
dependent manner) FaWan1snadeunladonndsnunIs
= A a ' a a a v & a
Anw1du Anuinars THC fuszansamlunisdudenisiaiy
waruwUsdiuduuluwaduzis a1y Fudansiiy
SrnuluwaduziSaven®! SufansiiusuiuluwaduziSeiv
wazlwaauzisaiugau®? uananidamuinals THC @unsa
Fniniwadinuy waduziSaiuseu waswaduziSedld in
ASLUIUNITANYVBUIARLUUDLNONINTER
v o Al a a Y]
arsanaigeindas CBD Tuuiuiugs Miszduminy
WUty 3.906-1,000 lulasnsusedadans dA1AdNTUN
| a [ 3 a a '3 < %% =
Wudiwwardugimsiasaivlavessanuziisldiosas 50 wse
IC,, #ausl 6.00+1.16 lulasnSureladans fa 26.00+1.38
lulasnusiefiadans Feuseansamlunsduduvaduzisadu
lumusauanudutuvesansaiafiau (dose dependent
manner) anan1snageuiiladenndesiunisfinudus lne
WUEs CBD anunsadudanisiiusinuulueadugisadiuu®
fudanisiiuduiuluwadusiSsaued® dudainsiiudiuiulu

5,13,19

6,12

4,10,12
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waduziSlduazigaduziSwongnvunn’ fuganisiiudiuay

TumaauummnmaﬂLLauL%aauuLiasﬂ‘ug“‘ YanantganuIn

13 =3 3
@15 CBD mmmsuﬂuﬂw,snaammLmum waduziSaUan wwad
uzisnuAgN aziwaduziseslY anszuIuNSIMeve e
LUUBENENINTaee® 4 T1E

dasJ

nsAnwgristesensatatydenisiiudinisniaiule
wagiiuduvesaduzsilunasnnaass Nan1sVAGRUNUT
visvesensadinfywiidans THC way CBD TuuBunige fisedu
Ay 3.906-1,000 lilasnSusiefiadans annsadudanis
WaiulmvesaduyiSaiinme I 10 vinuzds Taeans
afnfyiifians THC TudSnaugs annsadudsmaasyiula
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