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Abstract

Introduction and Objective: The most common cancer among Thai people is liver cancer. The use of
cannabis botanicals for liver cancer therapies has generated widespread interest. Concerns about efficacy and side
effects need to be further investigated.

Methods: Liver cancer (HepG2 cell line) was induced in BALB/c nude mice by subcutaneously injecting
10 X 106 cells in 100 ul into the flank and Tanaosri Kan Daeng cannabis leaf extract (CSRD1) was fed to mice
at doses of 1, 5, and 10 mg/kg/day for 24 days. Tumor growth was monitored by measuring with a vernier caliper
and in vivo imaging technique.

Results: The study’s findings demonstrated a significant reduction in the liver tumor size measured by
vernier caliper in the nude mice xenograft model when 10 mg/kg/day of CSRD1 extract was given orally. How-
ever, no significant differences were found between the test groups compared to the control group by imaging and
analyzing fluorescent signals in experimental animals (in vivo imaging).

Discussion: CSRD] extract demonstrated a significant reduction in xenograft liver tumor size may be due to
the effect of CB1 receptor on intracellular signaling pathways, which inhibits cancer cell migration, cell adhesion,
cell proliferation and activates apoptosis. No significant differences were found in fluorescent signals analyzed
using in vivo imaging technique due to the limitation of this method caused by tumor hypoxia.

Conclusion and Recommendation: CSRD1 extract has shown potential in reducing the size of liver tumors
in nude mice xenograft models. Further study is required to investigate its inhibitory effects on metastatic cancer

cells. This study could be beneficial in exploring the potential medical applications of cannabis extracts.

Key words: cannabis extract, CSRD extract, liver cancer, BALB/c nude mice
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(b)

Figure 1 (a) Implanted tumor in the left flank of BALB/c nude mice

(b) Comparison of BLI signal imaging in tumor-bearing BALB/c nude mice and control BALB/c nude

mice
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kg/day $1waw 5 67 UAENFNMARA IFuENdn
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LLuﬁIﬁN“ﬂad@‘h relative average radiance Tiae
1 d‘ a (% 1 d‘ Lo % [~3
ﬂ’.ﬂLS\IaL‘VlHUﬂUﬂQS\IMle\IL@TUH’]GTMNSLﬁQ 5-FU
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—— Tumor with vehicle group
i 5- Fluorouraci 110 mg/kg
e CSRD1 1 mg/kg

CSRD1 5 mg/kg

—8— CSRD1 10 mg/kg

Day 15 Day 20 Day 24

of the relative tumor volume was determined by measuring with a vernier caliper

= Tumor with vehicle group

—@— 5-Fluorouracil 10 me/ke

—— CSRO1 1 mg/kg

CSRD1 5 me/ke

—— CSRO1 10 mg/kg

Day 11

Day 15 Day 22

Figure 3 Mean * S.E. of the relative average radiance was determined BLI signal by Optical in vivo imaging
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WuAungamyd [ SUmMIaia CSRD1 23010 1, 5

Table 1 Mean % S.E. of the body weight

Group

Control

Tumor-bearing mice with vehicle

Tumor-bearing mice with 5-FU drug
Tumor-bearing mice with CSRD1 1 mg/kg/day
Tumor-bearing mice with CSRD1 5 mg/kg/day
Tumor-bearing mice with CSRD1 10 mg/kg/day

Iy 10 mg/kg/day (p < 0.001) I@awu’jma;gmkg
#l¢suansafio CSRD1 9wa 1 mg/kg/day Sleh
mﬁla‘ﬁmﬁﬂﬁaﬁﬁaaﬁ’jwa&mﬁﬁaﬁwﬁ@maaﬁ@
LﬁaLﬁauﬁmdwEmuQm (p < 0.001) LAENAN

Wy LS UeNd N5 5-FU (p = 0.017) (Table 1)

Mean * S.E. (grams)

27.32 £ 0.36
25.70 £ 0.57
25.99 + 0.50
23.62 £ 0.58
24.91 £ 042
24.80 £ 0.47

AmALM UMD INgHMYT Ie3UsS
#Me CSRD1 ¥19 3 23160 WuNAeAiiaeniteeng
A o o o an 41 = £ 1 dl Yo
ftuddmestiailaauiungumyd ld3uen
Fnaii5a 5-FU (p < 0.001) MAZWLNGRYA L&
Sussatie CSRD1 211® 1 mg/kg/day deiade
msfiuonstpanngsrydu o Alesussaria
drunaunynzSait ileFuendhusede 5-FU uaz

1l l¢rsuansamia wumsiuensiteaniieeig

Srluadymesdiailofouiungumyd ld3uen
% < ! 1 c!l a 9:
MRS 5-FU (p < 0.001) §aneadanisnuih
YNGRy 3UENTRNA CSRD1 19 3 2neny
AARUINAIND NI NBTLUAUNGNNRNSS
lalesuendnunzss 5-FU wazlildsuasatia
CSRD1 2 NAT&AtYynesid (p = 0.002, p <

0.001, p = 0.001 $NNEAL) (Table 2)

Table 2 Mean * S.E. of the feeding and watering consumption

Group

Control

Tumor-bearing mice with vehicle

Tumor-bearing mice with 5-FU drug
Tumor-bearing mice with CSRD1 1 mg/kg/day
Tumor-bearing mice with CSRD1 5 mg/kg/day
Tumor-bearing mice with CSRD1 10 mg/kg/day

Feeding (grams) Watering (ml)

Mean = S.E. Mean = S.E.
3.09+0.10 6.32 £ 0.25
2.05+0.16 7.79 £ 0.40
3.52+0.14 6.80 £ 0.35
1.99+0.14 5.71 £ 0.35
2.50+£0.13 5.33 £ 0.31
2.64 £0.13 5.72 £ 0.31
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Table 3 Hematological profile in this study

manedauLaziiaihe lafaineuazedind
S puisnseninnganasoutin wusn b
WUANNLANE 1908 9N Ry IenI19Na N

MINAFDLTIINNG (Table 3, 4) dmsoelsan

Parameter
Group RBC HB HCT Indices MCV MCH MCHC Platelets Reticulocytes
(x10° cell/mm®) (grzdl) (%) (1) (pg)  (gzdl) (x10° cell/mm®) (%)
9.87 14.80 45.80 46.40 15.00 32.30 856.00 3.00
8.35 12.70 41.00 49.10 15.20 31.00 930.00 1.60
Control 8.39 13.00 40.50 48.30 15.50 32.10 937.00 3.80
(n=6) 8.98 14.10 44.60 49.70 15.70  31.70 647.00 3.80
9.44 1470 44.30 47.00 15.50 33.10 978.00 2.20
9.12 13.90 43.50 47.70 15.30 32.00 1226.00 1.30
Tumor-bearing
mice with vehicle 9.59 14.70  46.00 47.90 15.30 31.90 903.00 5.60
(n=1)
Tumor-bearing 7.30 11.20 34.60 47.40 1540 32.50 268.00 2.90
mice with 5-FU 8.94 13.90 41.90 46.80 15.50 33.00 616.00 5.10
(n=3) 7.86 13.50 41.20 52.40 17.20  32.90 360.00 29.00
Tumor-bearing 9.67 14.60 45.20 46.80 15.10 32.20 763.00 16.80
mice with CSRD1 12.24 17.60 54.80 44.80 1440 32.20 955.00 6.90
1 mg/kg/day 8.80 13.90 41.50 47.20 15.80 33.40 851.00 1.70
(n=3)
Tumor-bearing 6.49 9.90 32.00 49.30 15.40 31.20 520.00 7.20
mice with CSRD1 10.40 12.90 43.00 41.30 12.40  30.00 892.00 15.50
5 mg/kg/day 8.07 10.90 36.00 44.60 13.50 30.20 970.00 14.30
(n=4) 9.75 1490 43.20 44.30 15.30 34.40 829.00 14.40
Tumor-bearing 9.80 14.30 43.70 44.60 1460 32.70 804.00 8.80
mice with CSRD1 8.08 12.20 39.10 48.40 15.20 31.30 856.00 6.40
10 mg/kg/day 8.31 12.80 40.30 48.50 15.30 31.70 200.00 5.60
(n=3)

Note for abbreviation:

RBC: red blood cell, HB: hemoglobin, HCT: hematocrit, Indices MCV: indices mean corpuscular volume, MCH: mean cell hemoglobin,

MCHC: mean corpuscular hemoglobin concentration
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NANENBINEN (macroscopic lesion) 28908
NLLSIFU NUANBIMENITNTEANLYDIN BULLD
s 9 r X G
\&n o) nanudan (nodule) MmeluzuiitangiSa
[Figure 4 (a)] lneaslsameqanendinen (mi-
croscopic lesion) SUNWUANWMEALIUDNTAR

< % 5% €cilci a = a a cil
HELGTU HANMUeraaNiMIcafuasiilaausn
\IN2% (prominent nucleoli) g1l W0 3O RLET
AUNG (nuclear irregularity) SNEALYRINITEN
waamﬁa@slmi (neovascularization) FINDINS

a

WUIFYRIERRNRAUNG (mitotic figure) [Figure

4 ()] NN W1 LN NIz TDITaANTS
sanan iU engau %] (metastatic cancer) Vot
MINLANBULNILURASNLEL (interstitial pneu-
monia) sL%ﬂEjS\qu]kﬁvLﬁ%‘Umi cannabinoid 216 1
mg/kg/day LLazﬂﬁjumﬁ\lﬁ%’umﬁmmL%d 5-FU
mafongumyftlaldnendusmss 5-FU uaglal
1#51815 cannabinoid (Table 5) laevhmsasaa
AOANNTNYDITNTEDINEITIETT Ex vivo F iy

ANBIkE metastatic cancer UMW [Figure 4 (c)]

Figure 4 (a) Macroscopic lesions shown multiple nodules at the tumor mass

(b) Microscopic lesions shown prominent irregularity in nucleoli with mitotic figures

(c) BLI signal imaging in tumor mass (Ex vivo)
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Table 5 Macroscopic lesions in this study

GEEY

Control (n = 6)

Tumor-bearing mice with vehicle (n = 3)

Tumor-bearing mice with 5-FU (n = 4)

Tumor-bearing mice with CSRD1 1 mg/kg/day (n = 4)
Tumor-bearing mice with CSRD1 5 mg/kg/day (n = 5)
Tumor-bearing mice with CSRD1 10 mg/kg/day (n = 5)

Organ

Heart Lung Liver Kidney Stomach Intestine

2/3*
2/4%*
174>

=z =2 =2 =2 2 Z2
=z =2 =z =2 Z2 Z2
=z =2 =z =2 Z2 Z2
=z =2 =z =2 Z2 Z2
= =2 =2 =2 =2 Z2

N : No lesion, * : interstitial pneumonia

r—Y
anilsana

NNMTENENUTLRNDNAVDIENTEI AT EYT
CSRD1 61,umiﬁ'uﬁamim’%mulﬁuima@maﬁ

< (% dl 1 v {d‘ = a v (%
mnwm‘mﬁ@ﬂmmslumk%@vlwﬁwmgmqgmu,
VYNNI (immunocompromised mice) éﬁ&lmi
fauluzna 10 mg/kg/day WUINRKNAGaIWIA

. 6 o Ada - 4 s o
AounzEIuninislafianad T9a0and oy
NenumMsEnm e luda léSums CBD awa
40 mg/kg/day Suaz 1 @39 Winan 2 §leni™
IR NUAN AN A TUNTN U 89617
31 cannabinoid receptor 1 (CB1 receptor)

6 | v Ao = A
WuasnUsenaveaanin HiUVl’%UQﬁUQIﬂi@]%
(G-Protein coupled receptor (GPCR) family) 3l
NasaNITUIUNAYNNWe luerad (intracellular
signaling pathway) ¥ biAana lnntugns
LAADUNYDITAANESI (cancer cell migration)

= 6 [ .

MITLALNERITAANLLII (cancer cell adhesion)
EiUE9M3ULSE (anti-proliferative) WALNTL
W Raemeurasemadnzsy (apoptosis) TINE

A3 UNAG N THUEINTEUIUNTFIINAD A

\3a@ (anti-angiogenesis) dnene! wazwuinms
) G o 6 Yo X
SranugiSadiyluaned laemslésusns cannabi-
¥ A Ve = v o w ¢
noid 1 viin levmsfnm lusseudhsurasmad
1A dl }2 % o dld
(receptor) WUNEANNLALITRINUTISUNRNNT
hamgsrhuloaaulfodumadaiio transient
receptor potential vanilloid 2 receptor (TRPV
2 receptor) FIaNNAETasluMIRSYFLIR
FAANZSI (tumor cell growth) LaEMIEALME
YDITARNLSI (cancer cell adhesion) I@mmi
cannabinoid WWENATDNTLGUNITYINNUIDIEG
S6TINa dari AamatstsraanzEIe
M3FANENENT cannabinoid AamMITUEITAANLISS
£ A 1 [~ 1 3
lusedu receptor fadfudhvanesiomsidas
A ei bugemssnenauziSouuusathannis
2u fagiiwnafianstsuasieazinmngas
NAADIRIETLULLEY (Optical in vivo imaging)
T DoududtAfluseAnBma lumasfinmua i
mManasay I@ammim@@mmwamsm’%@L@ﬁﬂ@]

¢ @ v o ¢ o oA
maaLsziaaaqmdslumamwwaaﬂ@aEm@]ama@

' '
A Aaa =

TaniefifdAn sdlunaanmeselainmsasas
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AOSNHN AN NYDIF IS DILEIU DI A RRNHTIG
%ﬁ@iﬂaqﬁmaﬁwg (Bioluminescence, BLI
. A A £y G o AV ¥ o
signal) 1/1L‘Uumnmﬁaumm@mw%mmﬁﬂgﬂ
hamwaangss mafiasenanidumsasadiaena
o dan 2
UINWNNEUIBNUNA (gene reporter) Paula
Faflumasustluszeullsdiu louugasoaniiu
SUMNIRSNHULEaLE F93DMINTIGEAMN
Frynousaguss BLI signal Daduduwisiiana
\1{3 LLasﬁﬁZymﬂmmWLw}iﬂ (background noise) 6N
o U a € v adsa gd a 1
msl‘mﬁmL@mz‘mmmﬁumﬂisﬁmwaq\mmﬂﬁ

o A

AeNermedyunousadissriia Fluorescence
living image (FLI) A% lamansianuansmy
M35asuailaadanlusi@ (autofluorescence) &
MAINNTIANUMND TIZVDITA S LR EIgNe 8
U dINa AnKNaUINTuN (false positive)™
ABMsaTadiamady o miasias BLI signal
3: A 20 A o % 6 1 L3
nldinsruwlindenudiuissnsdynim
A (% 2 [~3 dl % [ 3
BasuasruanesastauNsSaTany ¢ e s
Neand ™ MatlnsfnaSIinuInInsaTe
ANNENYDIFNIEDILEI BLI signal MwUANs
waneaeeiltiuddyseninanganesay Lo
PANMIVRININTIFANNBUNESITIENATR
Optical in vivo imaging % 21¢femsiagues
A dld o = dl 2 =3
Bosnasfianus s luusnafidasmseinem
4 - da X o y s 2
FanenFanmwiitieaaulaari lUaastaunei5 i
WAANMILNTBIRENTLAY (hypoxia) IINAIE &I
W WU aTNRaUNG Aaduiladaddyea
MW TAINESI LasdINe raan 5
\ ¢ AV o A X & .8 oa ~
qﬂ':;ﬂ@lamaaﬂﬂ@vl@mﬂmmu A IAeEA
AONSUNINIEa LT TaaNz S ldenusn nng

X £y G T A @ ¥ o w
hypoxia U8INDUNSLIIULL ﬂalﬂ.]%ﬁf_la’i]'lﬂ@i%ﬂ'ﬁ

MTTAANNLTNYDIF1TIIDILES BLI signal 7
ReTugmafiaINg11 HanaIEmMIaTaio
Mg hypoxia FiAeauTnde Taevhluaan ¥
msasaTalssnallsdurfanislwaadfite
1 hypoxia-inducible factor-1 (HIF-1) ayms
AIIVIANFINILGUMITFIIVRBALREA [vascu-
lar endothelial growth factor (VEGF)] %mﬁu
biomarker i s umsRnsanEaET

1o N DATIRAMINAN NN

a 4 <
LA TYVDINDUNLITI
P09en3Easuas [FENyTisnNN B9l M sHne
naNYIYT [ESUNIERARTYM CSRDT 23191 10 mg/

= U [~3 d‘ = a
kg/day dawearasnaunzissanaddlanSuuiiay
AunguvyileSuasaria CSRD1 awia 1 mg/
kg/day BNguvYA [ATUENIETA CSRD1 23410
1 mg/kg/dayh RS IMBAPUNON WLINISUAS
1 (dehydration) HNaaNNIIIOVDITDUNLSS
%9613 cannabinoid HWa lANNOLINAIMITAA
a4 loen1umsvinaInueas CB1 receptor™ &4
receptor MINA1T NI1LNUINEINITOATIVNY

a 6 < L% = 1%
¢ lnsFanasnnlraduziSedu Sansedums
YNOpas CB1 receptor A3NNTn v ldswasia

o (17]
AINHNBDEINDIVITNAOAN

WALH NG OFININ
Toemnlsiueias Hotaadiuléd anuamsdnm
h@%@iﬁ@amwwﬂuﬂa:s\lmﬁ%uaﬁaﬁ@ CSRD1
9910 1 mg/kg/day Taiurnaansmsldans
aﬁ@ﬁ@%wﬁq@w SuavesionslaasianusSoas
fnadusagunnlousin Ievhlddiuldimade
Lﬁamﬁmmsnmma@miaﬁ@ﬁm%ﬂmsﬁmﬁw 9
FoaTiasETs UATOREITmEumS iaNS cannabi-

. & ¥ [y
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3 1 = dl [~3 £ 1 1 =9
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