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unin

#nfw (cannabis) AAaIngreraniin
Cannabis sativa L. agﬂuwﬁ Cannabaceae
ﬂaﬁ;ﬁuwmasmﬁqﬁqﬁ’ﬂﬂw%aLauﬁuazﬁiym
fiduriiieagluniveiBenas waslduwsnszangly
ihlan® Wluieduaniiangdies 1 1 Sdudsaseizen
gadszane 1-6 was Wasnzesanduainsnasnaan
taldUsleminniduls Snen 2 wiie fe slefidesn
waguazinaisagluduidadny (monoecious)
WaBHAADNIWARUALIWALNBULENAUDEULADLA
(dioecious) fnwaamelu 2-3 davivasaanaan
eludalionmsazanimnuihuazlusiudauiu
Toofhsududusenau 20-349% Slulasuziie
Taidae (unsaturated fatty acids) g4 WENYAFTN
ssfifianeazmme (3und cannabinoids ssdAay
Fwuann laud delta-9-tetrahydrocannabinol
(A9-THC w38 THC) %«ﬂummanqw%a%muaz
ﬂszmwﬁéwﬁm waz cannabidiol (CBD) wluans
eiﬁé’mﬁﬂﬁﬁwfjuwilﬂu non-psychoactive &13
°luﬂ§ju cannabinoids terpenes LWaz volatile
compounds 5146‘] Qﬂﬁnaaﬂiﬂﬂ grandular
trichomes TugUmawmiien 3anh 5By Hiiun
ﬁqmiuﬁamané’uﬁﬂ(z’” SO NUUNNYBIN YT
NnanwuemslFUsslaminasanuazasdlsznay
asday laun mseuanUiana THC o
fimvue Wy Ussmasnsgawsmmmualdi THC
Turaulaidu 0.3% wwinuie® Sgoaiisy
pdLAsLaY UseinAaadlaside muualiiy 1%
Tninuie® wudefudsandlneimuaseau
THC aalsitiu 1.0% vwminusie eudszna
ANENITIMIMUANENENGA Inehaamsmuue
anvmuzigee® dggnldiluiisianiouwas
waUselemimanisunng drudazaduivaiil
AMNRET IR UTUUSTINHENUSEINILaz e
asdannNywdinagenwy Jagtiuannn 30
UsznahlanUgndamaiiufimasugiahudadu
Usemalne iimsihdiuee q aeenamanldusslami
aeaNNINg INTIMsIhFsanam I luen wu
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g15n w011 5UatduYsEEN 81N5HUALNSIVBY
ndwtila amsuaulindudads Hudu® n
AsANMIMIAETN WuIN synthetic THC
wazasanansnyy (high THC, high cannabidiol
w38 THC uaz CBD lusasidiu 1:1) dw1so
AAAINTUETIBINIGLIAZBIEUIE multiple
sclerosis wazpthe spinal cord injury wananil
Q’QﬁmLﬁummmm‘mwaqr;j'ﬂm"lumstﬁu MU
msmuquné’wmifawmmmwwﬂamaz’lﬁ'ﬁﬁu o
#asanlglunssaweimsiaUnizesszuu
Uszam wu mmsthadulszannvsalsaninetiies
AUszuUUsean wu Parkinson’s disease oo™
N1598NON5UBIEITNGN cannabinoids Wyl
pDNNEHIUGITURT WL (3890 cannabinoid
receptor laun cannabinoid receptor 1 Wag 2
(CB1 uaz CB2) Feazwumsudasaanlaanill
Tugadanss wadUszamuazigadninelfu
sruuniANAu"” 8190§N cannabinoids Hadu
LABI789fUNTZUIUNITAANITENLAUYDILYAE
vgiiald WuInMsNIEEUMSINIUENY receptor
AINAABNITUIUNITNAIENS cytokine MNLBAE
wazilafimssniaurasmadaziinsuaneaanyas
CB2 receptor AunBunvURUsHuasIRy
nszuIumMsandu’®  A91899UNWY cannabinoid
receptors UULEAaNINUY WAE anandamide
%ﬂtﬂu endocannabinoids sauﬁgq phytocannabi-
noids lewd THC, CBD, cannabinol (CBN) uwagz
cannabigerol (CBG) aINsaguiAsULIEIREe
Un®ua4 epidermal keratinocyte 169 1pan1ide
AIUEANADNYAN cannabinoid receptors dAIN
dunusnunsontaunazmsiiatduigadnzise
deldSudanszdu iy madueaduuagifiunamn
lWiAamsnasas TNF-0 waz NF-KB el
(AANSEUIUMSSNEY WazmstAa tumor™ uanandl
WU’J"]‘VI% THC waz CBD ﬁqwﬁf neuroprotection
Taedunazae 6-hydroxydopamine #¥nlwife
neurodegeneration ‘lupjﬂ'sa‘[sﬂwﬁﬁué’u A e

Qmﬂuﬁa antioxidative (8¢ anti-inflammatory
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activity 8181950900158579 tumor necrosis
factor (TNF-Q), interleukin-1, nitric oxide 8%
biological active molecules ﬁﬁﬂﬁlue] 169 Tag
aw1za1s CBD Fufluarsilaifigndiandae
(non-psychotropic effect) wWuilgns anti-
inflammatory g4 #useannsasy TNF-q,
nitric oxide, reactive oxygen intermediates
(ROI), Con-A waz arthritis murine collagen-
induced arthritis (CIA) ludainaans Fea1aay
Warutdue15n¥) rheumatoid arthritis
alnaild"” anmsEnminmsnsziudyameiy
cannabinoid receptor #ia CB1 Tuizag
keratinocyte WU’hﬂ’l?ﬂ‘jﬂﬂ’JUQNﬂ’lﬁﬂg\‘lﬂ’l‘i
cytokine mﬂL%aﬁﬁa‘"nLaml,a:aﬂmm'u;uu,iwaq
mssnaule®® wWaiamssnisuuas kerotinocyte
2z ¥a319815 cytokine Avhldtiamssniauiu
leun TNF-q, IL-1p udz interleukin 6 (IL-6)
Feasmliidanensamweaimieusnadens
LU atopic dermatitis, allergic dermatitis waz
psoriasis™® uananiigeiinsdnmgnisuie
JaFwupniunoNszne® §13 cannabidiolic
acid (CBDA) uaz CBD #ugnlanniauivie
Fure® Mnmsdnniiusn wuhasataan
TunymedNs0anMsDNLEUVBLAE synoviocyte
iagnnszduliiiiansdniaudie interleukin
1-beta (IL-1B) la®* gHvefienuaulagisana
nlufyze issnnansoanainssnauly
fimiiedy dermis Fufigaiiiasiunissniguain
fveiany epidermis Taginweiasy dermis fiwad
fibroblast 1fussdilsznaunazaginiuilaiia
(g (connective tissue) FUAGN ) diowad
fibroblast la35u proinflammatory cytokine
snszgulviiamssniaueead naneiiu fibrosis
waztiamsvenamsant@uuenine tiansaans
connective tissue UShailnatAgsuazm lAiinwens
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AnwasdUsznaumaailuasanalunyzenug
ﬂ@ﬂﬂ"Ne] (certified cultivars) Tawn ﬁuﬁ:ﬂgﬂ
RPF1, RPF2, RPF3 waz RPF4 %ﬂtfﬂuﬁ’uéﬂgn
dmsuldusslominnidule drulufimiaiaihn
afauazdnmasdlsznaumaaiiluasana samma
wenFI5aNAaanll non-cannabinoids fraction
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WugUan ntunagaugnimandsine wh
qméﬁ'ﬂuaqgaﬁais qNBEIUBNLEY gNEeIULUATISE
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main stem) %38 l8AY 30 WUALNAT VDIOUAL
Tugreannan mmfuﬁﬂéhathmamt,ﬁ'ﬂuﬁau
é"auﬁqmwgﬁ 40°C W 48 lus Iidennduy
TaiiAu 109% valviasiBaauazusanu sieve 210 32
mesh latsznaiaenn 500 pm iulumauiadn

ol 2-8°C

d13LAH LHAaZEITNINIFIU

d1ININIFIU

delta-9-tetrahydrocannabinol (THC)
1 mg/mL purity 98.676+0.028%, cannabidiol
(CBD) 1 mg/mL purity 99.950+£0.050% Lag
cannabinol (CBN) 1 mg/mL purity 99.652+0.005%
(Lipomed, &a@as5uaua), 2,2,2, triphenyl-
acetophenone waz dexamethasone (Aldrich,
an3gaw3m) antibiotic discs d§115331; chloram-
phenicol 30 pg/disc wae tetracycline 30 pg/disc
(BD-BBL, a%358L43M), gentamicin 10 pg/disc
(Oxoid, ¥ NBIUIANS), amphoterixin B solution

250 pg/mL waz clotrimazole (Sigma, a¥3gaLN3M)

[

dstadanTunsienzdmusanassdan
ttazﬂmaauqn§ﬁ1uagga§ass

methanol, hexane, dichloromethane
(Merck, §¥WuUsas19055Le090il), 2,2 -azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid)
(ABTS) (Fluka, dnWusaisismsglaasuil),
potassium persulfate (Sigma-Aldrich, n’jﬂu),
1,1-diphenyl-2-picrylhydrazyl (DPPH)
(Aldrich, &@%33a143n1),2,4,6-Tris (2-pyridyl)
-s-triazine (TPTZ)(Fluka, dainasuaua),
iron (IIT) chloride heptahydrate (FeCl,.6H,0)
(Sigma-Aldrich, &s1sasguszansuin), glacial
acetic acid, sodium acetate-3-hydrate
(C,HNaO,.3H,0) (Merck, anWusas150433
ta3nil) was trolox (C, H, 0, (Aldrich,

FINTDIUAUA)
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fstadidmiunmImagaugns musnLEy
phosphate buffer solution (PBS),
dulbecco’s modified eagle medium (DMEM),
fetal craft serum (FCS), methylthiazol
tetrazolium (MTT), dimethyl sulfoxide (DMSO),
lipopolysaccharide (LPS) (Gibco, aw%”gam%m),
Griess’s reagent (Merck, awﬁ’uﬁ“mmim%’g
w@wasuil), lysis buffer (RA1, RA2 wazRA3),
MDB buffer, DNAse, diethylpyrocarbonate
(DEPC) nuclease free water, oligo(dT)
18 primer, ribonuclease inhibitor,
deoxynucleotides triphospates (dNTPs),
revertAid H minus M-MuLV reverse
transcriptase, iodonitrotetrazolium chloride
(GE Medical Systems, Useindlng), SensiFAST™
¢DNA synthesis kit a8z SensiFAST™ SYBR®

Lo-ROX (Bioline, &alu$)

asAdivazamsiasadadniunmagaugns
fusuaiiGeuazdan

dimethyl sulfoxide (DMSO) (Gibco,
a%33aLu3n1), meuller hinton agar (MHA),
meuller hinton broth (MHB), potato dextrose
agar (PDA), potato dextrose broth (PDB),
sabouraud dextrose agar (SDA), sabouraud
dextrose broth (SDB) uwag reinforced clostridial
medium (RCM) (Difco, a%3§aLu3n1) was

mcfarland standard set (Himedia, 8utig)

asnasgrudmsummasaugnamuuailGe
wazidan

WUATIEELNTNUIN I 5 eiug Usenau
¢he wuaiiSeilderme laun Bacillus subtilis
DMST 15896, Enterococcus faecalis DMST 2860,
Staphylococcus aureus DMST 8013, Staphy-
lococcus epidermidis DMST 5868 uazlluaiiise
#laildarne leun Clostridium sporogenes
DMST 15282 WuANEeUNINAY MUY 5 neawug

laun Enterobacter aerogenes DMST 8841,
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Escherichia coli DMST 15537, Pseudomonas
aeruginosa DMST 15501, Salmonella
typhimurium DMST 562 waz Salmonella abony
DMST 21863 fiadiuazs) lown Candida albicans
DMST 5815 oz Aspergillus niger DMST 15538
lasunsaiuayuangudiuinuazsIusIw
ANENUZIUNTENNNMSUNNE donIeAnendmans

NHITUFY NIAINENATASMTUNNE

“91 o 4 &)W L
L%aﬁtwwztammmum‘mmaaquﬁmuamau
dermal fibroblast cell line (Detroit-551)
o2 macrophage cell line (Raw 264.7) (ATCC,

ansgaLNam)

Lﬂ’éaqﬁauazqﬂﬂszﬁ

w3ssudalasinlansv ffldunsaiaas
2 %ila A9 mass spectrometry (MS) waz flame
ionization (FID) (3u 7890A series GC equipped
with 7693 autosampler and 5975C single
Quadrupole MS, Agilent, a%3gaLnan), P304
flash chromatograph ('éu Pure C-810, Buchi,
a’im‘ﬁaﬁfuauﬁ), Lﬂ%aﬁ spectrophotometer
(31 8453 UV-Vis, Agilent, 8%35a1u3m), silica gel
column (3u Flashpure, Buchi, fiaasuaud),
Lﬂ% N real-time reverse transcription-polymerase
chain reaction (RT-PCR) ('g'u 7500 Fast, Applied
Biosystem (ABI), a#3gainam), gaaunsalamsu
dfaasuuuanLilas (Soxhlet’s apparatus)
(NK laboratory, Tne), CECRELTS LIRE
(rotary evaporator) (';:u R-100, Buchi,
VTR UBUG ), Lﬂ%qﬂumf‘a‘mmwm%aqq
(centrifuge) (‘éu Sorvell ST8, Thermo scientific
Inc., avigaLnini), @'ﬂm%ya (incubator)
(3% CCL-240B-8, Esco, &3alU3), \A389 Thermal
cycler (3u S1000, Bio-rad, an3ganim) uas
LP3De9FeaNNazIBEn 0.1 Haansu (34 Secura

224-1, Sartorius, SWWUSESITASFLEDTN)

NMILHITNEVITNG
Fawadadelufyrauiaudaswugiugn
(RPF1, RPF2, RPF3 waz RPF4) 300 n3w
NANIDENMNMUDALALIT solvent extraction
wuusaiias 14 Soxhlet’s apparatus laans
crude extract 1E13FRANTLHBURIAILATD
rotary evaporator wazHamUSN SR aVENY
(crude extract) swnaniludosavihwindatwin
(w/w) nntuldia3es flash chromatograph
wen fraction MNIFAAVENUBIAHING 4 WugUgn
panilu cannabinoids fraction 4a non-canna-
binoids fraction ¢ silica gel column 2@ 40 g
ToanzaaasaranananIznin hexane nU diethyl
ether 80518 9:1 9M5IMS5I¥A 20 mL/min wag
Lﬁumiﬁﬁms@ﬂﬂﬁuumﬁmmﬂnﬂ?{u 209 (BT 280
nm 881U cannabinoids fraction d3u fraction
fimdasrusniy non-cannabinoids fraction
Nntuhusas fraction lUszmeuiasie rotary

evaporator

mMyenzimUsinaasaag®
WW3BNEITazaI8aIININIgIY THC, CBD
waz CBN luwmues Tilenudndugamnernu
0.1974, 0.1999 L8z 0.1993 mg/mL (stock standard
solution) MALY ueneIBNE AU THC,
CBD uar CBN ldflenududusdiaips 3 szau
1224 0.01-0.2 mg/mL tlaa NN WasNasTY
wenUiassazarennnsgiu THC, CBD waz CBN
waazANNNdUaelY vial uAd® 2110 2 mL
mm‘futaumsa:mﬂ internal standard 2,2,2,
triphenylacetophenone AMNANIY 0.2 mg/mL
Twamues Mmedasaiu 1:1
w3snasazaradia Taedsludyreui
UMaLdEn 1 N3N (79 25 Haansu SmSuasana)
afamsmmusa Usinas 25 mL wehuy 1 5l
NS09ULAUIFITAEAIBNILTDINAIBFITaLAE
internal standard 2,2,2, triphenylacetophenone

ANNNYIY 0.2 mg/mL MEBATIFEIU 111
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Ienzvdnsaaylesiessazmaaiaiuna:
MNILANBNATTIUDENIE 1 PL (Igiadns GC-FID
Togld DB-1 capillary column, 30 m, 0.25 mm ID,
film thickness 0.25 um lagfanmszauaiasil
Gl gampidiudams: 260 °C, gampiidiuasa
Joms: 280°C, aumgiidugauaadul: gail 230°C
w7 Wi weziiwgomiilil 260°C daedan
10°C/min wagaadl 260°C WU 2 i MntuAIM
SN silu %w/w as is 289 THC, CBD sz
CBN lagld peak ratio (8@ 51d1152WIN peak area
YNENTEAWNU internal standard) 2evasa1Aey

Tudaes aunu peak ratio TuasunasgIu

MsAnwananeainaei (chemical finger-
print)®**”
3ENEITaTA AL LABFNA LUNYBILAT
UAALLdE® 500 mg MELEnEUUSNIAS 10 mL
weh 1 7l 11U centrifuge HianuEisau
4,000 rpm Wunan 5 i Aeasecaaflaee 1
uL hgiades GC-MS Tagldnasui DB-5MS
(5% phenylmethylpolysiloxane, 30 m, 0.25 mm ID,
0.25 pm film thickness) lasfiannziadasiie
équ? carrier gas:. helium (99.999%), flow rate:
1.2 mL/min, split ratio: 1:100, qmwgﬁé’maﬂm‘i:

! £4 [ 4

230 °C, gavpiidiugdaunadind: 3uil 60°C uas
iingamilufl 240°C @880 9 3°C/min uas
ol 240°C W 5 Wi, gaungdl MS source: 300°C,
qm‘w{]ﬁ single quad: 150 C, Qmwgﬁ transfer
line: 280 'C, mass range: 50-500 m/z ratio
at rate of 0.5 seconds per scan, §IUANTINIG:
mass-selective detector with electron impact
ionization Uszu1anan8 enhanced chemstation
software ﬁl’]ﬂﬂ?ul,ﬂ%ﬂmﬁﬂu retention time taz
mass spectra 2p4u6Aaza4AUsEnauNaLAL LY
gatn 1WSsufisunu MS databases 289 NIST

library version 2.0, 2011

Nsasasyingengasmsuwngd
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ﬂwsnﬂaaqu§ﬁ1uag§a§asz

manadaugndmuayyadaszldisnaseud
uaneeiy 3 58 e ldEusugnd Usznaude 33
ABTS free radical scavenging assay”® DPPH
free radical scavenging assay®” waz Ferric
reducing antioxidant power (FRAP) assay®®
TagASMSIASENENTALMITIBSUNATDU NSTUIUNMS
NATOU WasMIIUKD BNBINMATaRimaszyl]
Aaunih Waasgns antioxidant AneEay 13 3 53
wW3sueunu standard curve lTuganuidnzu
2-12 g Trolox uazuaaailua Trolox equivalent
antioxidant capacity (TEAC) luning mg/g ue9
§138N0

mMInedaugnaIuUaiiGouasEa @

Agar diffusion method: Kirby-Bauer
method

ASLOBNAIBENN: dxan8 crude extract,
cannabinoids fraction 8¢ non-cannabinoids
fraction #asnayIuGazwugUgn aae DMSO lvila
ANULNTYU 100 mg/mL

mMste3eNEauas inoculum: §W3U aero-
bic bacteria IWghadaan MHA slant 4°C as
MHA fresh agar plate Unfl 32.5+2.5°C 11U 24
#laa naunagey detde 1 loop asly MHB Un
7l 32.542.5°C Wy 24 Il USuemagudie 0.5
McFarland standard 2:léi#@auszanm 1.5x10°
cfu/mL & %35U anaerobic bacteria Iﬁ'd’lﬁll,%ya
990 RCM 4°C &9 MHA fresh agar plate Unf}
32.5+2.5°C w24 i las luanzldamea
(anaerobic condition) nauNagaU ‘il’lﬂﬁ?uil"lil
@8 1 loop aslu RCM unil 32.542.5°C
24 ilue Tugamelioime USuanuduéae o.5
McFarland standard a:léi#aussanm 1.5x10°
cfu/mL dwmiudeiadlitedonn SDA slant
4°C & SDA fresh agar plate Ui 32.542.5 C
w24 $lue dauneday me@e 1 loop avly
SDB 1l 32.5+2.5°C 1y 24 #las USuanagu
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@28 0.5 McFarland standard Qzlﬁt%aﬂﬁzuﬂm
1.4x10° cfu/mL dudaslvaedaan PDA
slant 4°C 84 PDA fresh agar plate Uil 25+2.5°C
W 7 Su deunadau meds 1 loop aslu PDB
Undl 2542.5°C wu 7 31 nsaslildasuziuaas
slasidan (spore suspension) U%Uﬂﬂ&l?ju
%8 0.5 McFarland standard azldi#auszanmn
(0.6-5)x10° cfu/mL

Astesan dises: U1 disc YUIALFURIU
f‘luﬁﬂaﬂﬁ 6 mm (Whatman® filter paper No.1)
funennia Tasauil 160°C w3 disc d5az
anldansana 100 mg/mL USinar 20 uL el
solvent szwmautu 1 #1lus luguasaiie
(m%auﬁaﬂ%’nﬂﬂ%\z) MILA38N negative control:
90 DMSO 20 uL 1d disc Unannida ivliszime
M3LA38N positive control: antibiotic discs loun
chloramphenicol 30 pg/disc, tetracycline 30 ug/
disc, gentamicin 10 pug/disc, amphoterixin B 100
ug/disc waz clotrimazole 100 pg/disc

mneaau: twm MHA (éhwsuuuaiiise), SDA
(GwSuilad) uar PDA (wSuie) a plate 15
mL 581914 1% inoculum 0.5 mL spread s\ plate
fuda 3 sz (Uszanaw 60°) Tagld sterile cotton
7N paper disc fiil test extracts (20 uL/disc),
negative control tLaz antibiotic discs (Hu positive
control UUNI agar plate TagseaLynaynnuae
sterile forcep (WAUUSENIL 15 mm) Unie
wueiiGefisalagldanmeuazdaiadi 32.542.5°C
W 24 1la (msunueiiGefinsaleslidldome
UNT 32.542.5°C wu 24 $las Tugnnzldanme)
duEeTUNd 2542.5°C Wy 7 U sumalaw’e
idurUEUENaI9DY zone of inhibition Wiy

mm laanagau 3 7 waztiunnuatiy mean + SD

MINAFaUKIA) Minimum inhibition
concentration (MIC)

nsnadauLilansiusiianis fraction
apansafafifignacuseuuaiiGouazidon 53

microbroth dilution l@81nasanavisa fraction

29Fsana ez ly 50% DMSO waztiaa i
FANUYNTY 100-0.05 mg/mL M8 tryptic soy
broth (TSB) lu 96-well microplates mﬂﬁ?mau
Hafensananse fraction wassnsanaignituda
Heriy feuiuraedea 1x10° cfu/mL 10U
50 uL Uil 37°C wu 24 Hlue Funaanugu
(turbidity) Te#& Minimum inhibition concentration
(MIC) A anududuiiiesiigaillidu Tasudas
ANNENTUMSNATaY 3

NINAFaUKIAT Minimum bactericidal
concentration (MBC) ttaz Minimal fungicidal
concentration (MFC)

managauma MIC Lifiaanazy 21435
MBC %38 MFC lagld broth dilution 20 pL a0
well ‘ﬁlmﬁmmwmju A spread UU tryptic soy agar
(TSA) 1hlUad 37°C wu 24 1l Tagar MBC
%38 MFC A8 anuudurasasanavae fraction
°zlmmsaﬁ'mﬁﬁaﬂﬁqﬂﬁmmsaﬂhl,%yalei" 99.9% lag
UAE AN T MSNAFaY 3
MInedaUgNaAGIUS nLEYC

MSINSR BT S

msAniilE Detroit-511 cell line fitanaly
complete DMEM (flu model lagvnmsutazas
Tileansdugy 50,000 cell/mL ldlumsdnen
anuilufiveesarsaalsad waznsnagaugns
frumssnau 19 Raw 264.7 cell line #itans
11 complete DMEM (i1 model Tumsnagaugns
MUMTDNEU LABUUNLYES LNANININIY 25,000
cell/mL

MInasaumINluiivaaIseattas
Detroit-551 n28tnAiia Methylthiazol
tetrazolium (MTT) assay

w3snEsarae MTT ANungy 5 mg/mL
lushsazans PBS fiunaannis Tesdauhl1dou
2391¥ dilute 1:10 M8 complete DMEM (working

MTT) MMSEITNANNINTULBTE Detroit-551
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T¥nde 50,000 cells/mL lagld complete media
L@ cell suspension U310 100 pL (Hzadnuiu
Uszana 5,000 1@ad) adlu 96-well plate waaz
mgmﬁymmu 24 %11 slugi”l,wwxl,?i”mﬁ 5% CO, uaz
anvigil 37°C ilansunanhmsiasuamnsides
L%ﬁéLﬂuﬂﬁWﬁiLgﬂQ (incomplete media) ﬁ'wau
fhathsansanananudatue 9 laud anususy
0, 1, 5, 10, 50, 100, 500 Wd% 1,000 pg/mL
U3u1es 100 pL MAsasedauy 24 g
Tugimizides 1nduidn 20 uL 289 working
MTT aslu 96-well plate fhamaiialsannide
i plate Uaiig 37°C wu 4 Hilus gaasazas
aanNuguagNsziass el insznunseiiian
15aa @na1sazans DMSO 100 uL daviaw il
gaumgivias Wuna 10 il wehuazimsiamns
QONAUUATIANNENIAAY 540 nm wasMIAAEan
anudiurasasadafiminzaniigadmiulaly

= <L o Y & '
ﬂjiﬂﬂﬂjq‘ﬂﬁmjuﬂqiaﬂLauiuﬂumaumalﬂ

MsNAFaUgNAGIUSNLEY

nsnadaugnavaasatanaasmsluas
Raw 264.7

MMSEINANNTNTULBY Raw 264.7 Tu
cell suspension lAinaaUszana 25,000 cells/mL
Toald incomplete media L@u cell suspension
Y3105 2 mL asluudasnqy @eaflunm 24 il
Tugiwzdesi 59 CO, uazgamgi 37°C Mntuden
§159aN8YBIENTNABINISILNAFIY AN NI
10 ug/mL Tu incomplete DMEM Laua’l’i‘ﬁ
dasmanadaugnsadluudazigu Tagldansazas
LPS (Lﬁaaﬁaaqamagminszﬁ'umsé’mau)
ANNENTY 1 pg/ml MNTNAFEUgNEYLES
figulaSouilsuduars dexamethasone
AN aTy 107 M looldimadh treat 698
incomplete media tievagdeandudInIuaN
1 6-well plate GananungiwIzides 37°C
U 24 1l ilpASUNTIMAFEU Wen supernatant
panlUitAs1emUSua nitric oxide #2875
Griess’s method &4 cell azinlUiaaw

Nsasasyingengasmsuwngd
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total RNA é%SumMsies1ey gene expression
Turunsuanld loewwas Raw 264.7 2emsane
Msuaeanasdu iINOS, COX2 was IL1B

mMInedaugnavasIanafaaInluas
Detroit-551

FUABUMINATOU 19ad Raw 264.7 Aouna
Wudfiuthady udinsiaeawasd Detroit-551
muaiu lagmmsidaananundupes Detroit-
551 b cell suspension lT¥inaaUszanm 25,000
cells/ml L@y cell suspension Y3105 2 mL
avlundazugu @eanu 24 Flus Tugiwzides
il 5% CO, uazgmungil 37 °C 11 plate e
Raw 264.7 flfinansazars LPS anuidudy
1 pg/mL avluvgunguanaeedn1znIsantay
LW’lsﬂuﬁluﬂ‘iUL’Ja’IQﬂﬁ’Ju supernatant Lﬁ'a
i lldly plate iase Detroit-551 do losuus
Hungumuauuasnguansaamsmaaniuiifing
treat LPS (o1 l3daunih arntduring treat
A198rANEYBIEITNABINTILNATOU ANNTNTY
10 pg/mL aﬂlﬂsluLLGiasﬂEjN uazld dexamethasone
anadudu 107 M Wuaseuanuin i e-well
plate é’qnéw'sﬂﬂuﬁmgnﬁymﬁqmwgﬁ 37°C wu
24 F1l laAsuUnMMATEY 79 cell suspension
manualuudaswauaan afa total RNA dwu
MIIATILH gene expression 1aaLEas Detroit-551
NMIANINIUTANDDNUDNEY MMP3 Waz
COL2A1

115057990 US3 ™ nitric oxide (NO)
m1835 Griess’s method

¥ supernatant 31ANISINNELALILAET
H2IM5ATINIAUSINY nitric oxide a9l 96-well
plate U%um'sviquas 100 pL toy Griess’s reagent
viauaz 100 uLas L3 syU§Asendu 5 1nfish plate
danamluiammaganduuasiinnuenadu 540 nm
Toeiasu3euiieuiu standard curve fildanms
19§50 931U sodium nitrite (NaNO,) #1ANN
Wudu 0-100 nM
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Usendas s wazaaue

M3te3aN total RNA 210 cell culture

1iiaA5ULI811 culture plate 8anaIn
incubator @9 media aaﬂmmwiawqﬂﬁ'wm mms
sNadale PBS USuas 1 mL iy RA 1 buffer
uaazrguU3nns 350 puL wanlvthnuauasazany
Alafienuvile (waginioms lysis uaq) QAN IaZNE
a9ly column 28974 RNA spin mini filter unit
tufienudy 13,000xg wu 1 i iamIaLey
WASIAANNMIUANIZAT 90 filtrate HANTU 709
ethanol U31a35 350 L ldaslu RNA spin mini
column 1Jufl 8,000xg 1Y 30 317 §19 column
g8 MDB buffer U311a35 350 pL ud 11,000xg
WU 1179 enasazars DNAse 95 pL (139NN
stock 1:10) asluudas column M9l3nu 10 Wil
8 column ¢a RA2 buffer Usuas 200 uL
Jufl 11,000xg 111 1 117 §19 column @78 RAS
buffer U331%5 600 uL ud 11,000Xg WU 1 W
§19%1678 RA3 buffer U3uas 250 uL iluidl
11,000xg WM 2 w1, Tuukef 11,000xg
10U 1 ¥ i DEPC-treated H,0 U331615 40 plL
ael1t column 11Ut 11,000xg 1w 1 17 Ieifiu RNA
Tihlfuiigamgil —80°C Aowhluduaney

complementary DNA

AM5TUATIEH complementary cDNA
a0 total RNA

MM3§9As1zd cDNA 990 RNA figfa
Idnndunsudsdulosldgaaio SensiFAST™
cDNA synthesis kit funaumsduazieei
ihansilFlumsduansiinuglnhuie wanans
@4 1 aslu PCR tube 63il total RNA: Taglsiii
U3xuauwae RNA 1 pg, 5x TransAmp Buffer 4 uL,
reverse transcriptase 1 pL uazUsudsanesli
AU 20 pL 98 nuclease-free water MM suanli
BhiuE micropipette NMsANTINILYIBT cDNA

MeLA3849 Thermal cycler @4LUSHATNAMSINOIUVDS

LASeadail primer annealing 1 25°C 14 10 17
reverse transcription % 42 °C WU 15 Wil uaz
inactivation 7 85°C 1 5 Wi MUy
(w%aﬁqmwgﬁ 4°C) wansaminlaaansoinluly
HNSUMIIANLIE real-time PCR lusasndiu
1/5 16 wimhluifvlugusfigamnsi —20°C il

senltAezviaali

mManadaudSaanisuansaanasdunis
mAlA quantitative real-time PCR

t@388 PCR mastermix ﬁ”m?qfﬂ Sensi-
FAST™ SYBR® Lo-ROX loa#lu mastermix
20 uL Usznauee 2x SensiFAST™ SYBR®
Lo-ROX 10 uL, Forward L8z reverse primer
yasiiuiaasmsanwn (leun iNOS, COXz, IL1B,
MMP3 uwaz COL2A1) luanuingu 10 pM aghaas
0.8 uL,, cDNA template waz nuclease-free water
TudSinasimanzaun Ty PCR mastermix (o3gy
Tu PCR plate ¢lagase 1 PCR plate ldlundaa
real-time PCR vhanuzuaaulugiiamsldau
‘umm%aq (?igwhmsvfwm Thermal cycle ﬁﬁ‘ﬁ’i
step 1 (polymerase activation) 95 C WU 2 W17,
step 2-40 Wumsmawuiusey Usznaume

denaturation Ngeunil 95°C w11 5 310H annealing

[
=

figamaii 60-65°C 11U 10 3117 UL extension 7
gauni 72'C 10U 5-20 37 (USumuanamanzau
UM TN gene udazd) iilatafadusoums
mnulimmstuiindayaudnniniezineane

@l

MTIATIZHNNTDH

TlUsunsuandagy IBM® SPSS statistics
version 20 NadaunIeddm ANOVA waz Turkey’s
HSD test Lﬁ'amaaummummhwa\ﬁ%maau oy
significant differences MuaIAU 1% Pearson’s
correlation coefficient lumsmeanudunusuag

Aoyaiile
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We

namMIANzimMUsinaessA (cannabi-
noids content) ﬁ Galala loun tetrahydrocannabinol
(THC) uaz cannabidiol (CBD) lulufams s 4
wuguan laun WugUgn RPF1, RPF2, RPF3 uasz
RPF4 wul RPF4 §uUSana THC uaz CBD ann
fign WU 0.04 uaz 0.78 %w/w MUTEGU dIu
RPF1, RPF2 waz RPF3 #USuae THC waz CBD
Tiehafiu aasameshsludayzessmwmuass wuh
RPF1 fd3mnaasadaneiuiumuaaniniign
#i 17.62 %w/w setaunlaun RPF4, RPF2 uas
RPF3 #alauSmaasanaliuaneetuiiuszana
11 %w/w lag@sanauenumumuasazad RPF4
fiU3ane THC waz CBD wniiga iy 0.37
Wae 6.65 %w/w muaau eanaaslumsed 1
Han1sAnasdUssnavasaagusialungy
terpenoids 8¢ cannabinoids lTudmaeelu &3
aNAVEIULNNIUDS cannabinoids fraction way
non-cannabinoids fraction ﬂaqﬁ’mumﬁ’uﬁ:ﬂgﬂ
6199 WuNaslungn cannabinoids laun CBD
Tudachuiigeiigalunnwusign Taelushashsluny
Ture 62.07-79.25 %area SSENAVENULNIMUDS
wuluzgae 42.82-69.02 %area THC wuludadiu
AUt DY Tuda9 0.56-3.16 %area WATWU
[-caryophyllene G'z’;uﬂumsﬂzju terpenoids
Tudmatnlutazarsanavenumuaazas lun
navuglgn dauaaslumsd o

nnmsdnmgnidusyysdasslumsade
WENULNMLBA 53NN cannabinoids fraction Was

e

non-cannabinoids fraction 2eafayENg 4 Wug
Ugn Tasvmanadou 3 7 wasfnmieudien
fiu 3 33 ldud 35 ABTS, DPPH wo FRAP Liia
nagauANNaNNUSlagld@) Pearson’s correlation
coefficient (1) Wuhmsnasauna 338 fenudiug
TwdauIn (0.63 <r< 0.86, p<0.05) dan3au
iisugnidusyyadasuasfnmudaziugiignwy
Nlululumadandu @ RPF4 fignseusyya

Nsasasyingengasmsuwngd
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dd5eAngn uan@n RPF1, RPF2 uaz RPF3
asiwﬁﬁﬁ&hﬁmﬁixé’ummL?}aﬁu 95% (p < 0.05)
lee RPF1, RPF2 uaz RPF3 ﬁqw§ﬁ1uaqga§asz
Tiuaneeiy yananiiwuiudas fraction laud
§13NAVNENULNMIUDS cannabinoids fraction waz
non-cannabinoids fraction #gn3EuaYYARTT
UAN®NNY 1e8 cannabinoids fraction flf]Vl§(5"1‘l&
DUYABFILATIZN 099 A TARANENULLMLED
&MU non-cannabinoids fraction ﬁqw§ﬁaaﬁqw
sauaaslumei s
NNHANMINAFDUNEIULUATIGELaEaT
lussananerutumusa ‘nuﬂzq cannabinoids
fraction 8¢ non-cannabinoids fraction
upefyzana 4 Wusgn iilaUssifiuain zone of
inhibition %1171 6 mm wWuEHITOEIY
wUATIEELATNUIN NUIY 5 aeWUS A Bacillus
subtilis, Staphylococcus aureus, S. epidermidis,
Clostridium sporogenes Wa¢ Enterococcus
faecalis FafigndmuEathadnios uasiiadnelse
#a Candida albicans u@liaansamuuuaiGe
unsuaule 1ee cannabinoids fraction ﬁim%((;ﬁu
WUANLIENINNIFITTNANEIULNNIUDAUDE
non-cannabinoids fraction 2aNNQAILABE
Wugilgn auddu Fuandduseiidedidad
seauANNEeI 959% (p < 0.05) WalSeuiisy
anSuasfinueiy 4 WugUgn WUl cannabi-

I Ae’ = =
noids fraction 289 RPF3 fignamuuuaiiisalad

v
o

nge Togaansodmumsiasawes S. epidermidis

[
=

N &Y cannabinoids fraction 284 RPF4

u
P

quafﬁl’lul,%ya C. sporogenes a‘ﬁqw fananely
@151 4 910 UTIASNAFIUMAT minimal
inhibitory concentration (MIC) @1 minimal
bactericidal concentration (MBC) tta@) minimal
fungicidal concentration (MFC) 284§1580®
ﬁmﬁﬁﬁﬁq%éﬁ’mLmﬂﬁL%EILLB::L%E]‘S’]‘UB\‘I RPF1,
RPF3 uaz RPF4 iiiai/3auiiiaugnsuassnsane

NQYANIN 3 Fila WuNasananenuLNmMuaa RPF4
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P Lad o & & v a =~ '
NONEANG® a’]u’]iﬂﬂuaﬁlfﬁ'ﬂlﬂ 5 YUN BINUI

q

3

v
Lo

ﬁqwﬁﬂummsm%mﬂm C. sporogenes éjﬂ‘ﬁ’s}ﬂ
lagia) MIC 2a3ansafinagh 0.9765 pg/mL
wdz@ MBC 229an38nAagi 0.9765 ug/mL 5998930

ffll‘l.lélzﬁ L%ya S. aureus W8z S. epidermidis Toadie
MIC 29561 00ejfl 62.5 Uaz 62.5 jig/mL a6y
@ MBC 204an 388 08£71 125 4o 500 ug/mLenudeu
Fauaaslumsi 5

i 1 USinaasadgluluiymuazasanavenummusazadlunyrauianuguanea g (%w/w)

R . . . Yield of WSanaarsdranlu
Wanassdran lulunzauis ) .
. methanolic F1IENARYIULHNIUDS
wWuadan (%w/w, n = 2)
oy extracts (%w/w) (%w/w, n = 2)
THC CBD THC CBD
RPF1 0.017+0.001 0.608+0.030 17.62 0.096+0.007 3.45140.172
RPF2 0.014+0.001 0.616+0.036 11.48 0.122+0.008 5.365+0.214
RPF3 0.01940.001 0.55240.028 11.44 0.166+0.010 4.825+0.241
RPF4 0.043+0.002 0.777+0.039 11.69 0.367+0.022 6.647+0.266

msanaNN N (cytotoxicity) 2a4d19
analunzeaamaainaniia Detriot-551 (Dermal
fibroblast cell line) laanususufitmnzaniiasly
Tumsnadauuazlimliiwadidedio logldis MTT
assay S13MABIMSANE AD EsFERAVNENUNIMUDA
cannabinoids fraction 8¢ non-cannabinoids
fraction asasanaanlufnmeny 4 Wugign
(RPF1, RPF2, RPF3 uaz RPF4) @nu@nzu o, 1,
5, 10, 50, 100, 500 L&z 1,000 ug/mL Ty DMSO
0.049% TaENaM3ANH cytotoxicity test wuhnaNx
WaTUge (> 50 pg/mL) NITFNANEUNMUDALAE
1 fraction zavasanannlungmiianuiufivde
Detroit-551 ABUZNANN A1 % cell survival Upen
50% uLiaaaANNENTUaIWED 10 pg/mL wuh
Sasazyaaadnneiizinsannnn 90% Sudenlyd
ANNINTUVBNETINANEIULAENN fraction 283

shsafamnludaeei 10 pg/mL lumsAnengnisu
Snwaudaly Gauaaslunwi 1

N92UIUNITDNLEU biological marker i
ansaanaialaheathanis fe USinowesas
nitric oxide (NO) lums@nwnazasdrsanaann
luneunedamsa519a15 nitric oxide (donldigad
Raw 264.7 “?;\‘IL‘TJ‘LA macrophage cell line LﬁlaLaN
§3INAVENULNMIUDS cannabinoids fraction waz
non-cannabinoids fraction 2aslufayzans 4 WugUan
Tuanandadu 10 pg/mL asluwad Raw 264.7 7l
gnnszqulitiamsdnisuuazinldiamyinm NO
¢35 Griess’s method wuiwmsaﬁﬂiuﬁfymiu
nANETINAVEIULNIIURaYEY RPF1 waz RPF4
uazly cannabinoids fraction Lﬁwfuﬁawuwsnam
msa$e NO mnwadiignnszdulitiamsdnianld
athailiaandny daudaslumnd 2
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NnwamsAnwgnizasasasaanluiyz
dansuansasnzesBuiiisifumssniauluwad
Raw 264.7 WUIEISENORIULNNIUDAUAS
cannabinoids fraction Mnlufigyzena 4 Wuglgn
ANs0aansLaaaanyadiiy iNOS waz COX2
laaeiitedany wadanuanisolumsanns
udeepanzasiy IL1B laldduwhiians dauaasly

MWD 3

NnuansAnmgnivasansanannluias
damsudneanyasiuiiiesrsumssniauluad
Detroit-551 WU @19aNAREIULNNIUDAUAE
cannabinoids fraction Mnlufiayzaris 4 Wugign
annsuaasaanuesdu MMPs laatndvsdiac
UazWUNHLNEN crude extract Waz cannabinoids
fraction MNWuGUan RPF1 uaz RPF4 figansn

o w

AAMSUEABBNYANEY COL2A1 leatniusafa

o

AAULFEAI LMD 4

= £ v a Y & Y = ' =
M1399 3 gVdMIUaYYaDaTTIINYNY 4 WugUgn laeldi5 ABTS, DPPH uwas FRAP (Anada+SD,

n=3)
Hemp Anti-oxidant activity (mg TE/g a13800)
i Fraction
cultivars ABTS DPPH FRAP
RPF1 Methanolic crude extract 97.84+10.62 54.56+0.48 99.82+1.45
Cannabinoid fraction 147.67+9.16 73.274+1.07 113.90+2.13
Non-cannabinoids fraction 66.65+3.32 48.20+0.87 82.42+1.84
RPF2 Methanolic crude extract 139.30+£11.78 44.114+0.78 91.1341.24
Cannabinoid fraction 153.96+2.41 62.1240.91 103.40+0.92
Non-cannabinoids fraction 89.26+2.75 40.06+0.57 79.3744.38
RPF3 Methanolic crude extract 104.71+5.31 51.17+0.51 109.55+4.58
Cannabinoid fraction 118.36+4.62 62.89+1.46 120.71+1.30
Non-cannabinoids fraction 76.29+5.18 53.15+0.31 87.214+0.72
RPF4 Methanolic crude extract 115.05+6.68 70.07+2.42 143.24+1.75
Cannabinoid fraction 180.8446.36 88.02+2.10 153.9945.92
Non-cannabinoids fraction 114.36+7.89 57.37+1.36 127.93+5.23
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RPF1 RPF3 RPF4
Mathe/da MIC MBC/MFC  MIC MBC/MFC MIC MBC/MFC
(ug/mL) (pg/mL) (pg/mL)  (pg/mL)  (pg/mL)  (pg/mL)
S. aureus 62.5 125 125 250 62.5 125
S. epidermidis 62.5 250 125 500 62.5 500
B. subtilis 250 500 250 500 250 500
C. sporogenes - - 0.9765 0.9765 0.9765 0.9765
C. albicans - - - - 250 500

a

. = « = M ¥ o P2y 1 £ v o g
WNema: wiaamng “- vaneds ildmmsmageuiiiasnnbifignaduqdunid

MTT Detroit-551 MTT Detroit-551
Crude Extract 150 Cannabinoid Fraction O RPF-1
O RPF-1 O RPF-22
0 RPF-2 B RPF-3
W RIF-3 I RPI'4
— W RPF-4 ]
3 -z 90% Survival
£ T | T T e — e
E :
= ]
E =
- 3
e\e\s@\@b@\“@f u\‘:@e?\@@u‘s@@o
Substance cancentration (ug/ml) g S Substance concentration (pg/ml) o A
& &
MTT Detroit-551
150 Non-Cannabinoid Fraction O RPF-1
O rPF-2
B RPF-3

W RI'T-4

=
5

90% Survival

% cell survival

73
S

LI SRR T S S
& ~ 9 »
Substance concentration (pug/ml) >
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ABSTRACT Since The Thai government has a policy for promoting hemp (Cannabis sativa L. subsp.
sativa) as an economic crop for fiber. Therefore, the utilizing feasibility of hemp leaves, a by-product of
post-harvest hemp fiber production, would be considered in order to create added value to the business.
The purpose of this research was to investigate the pharmacological effects of leaves extracts of four
cultivars of Thai hemp, RPF1-4, including antioxidant, antibacterial, antifungal, and anti-inflammatory
activities. The results revealed that the cannabinoid fraction of RPF4 possessed the highest antioxidant
activities presenting as Trolox equivalent antioxidant capacity in the range of 88.02—-180.84 mg/g. The extracts
from RPF3 and RPF4 cultivars had antimicrobial activities against gram-positive bacteria and fungi
(Candida albicans), but had no inhibitory effect on gram-negative bacteria. The methanolic crude extracts
of RPF3 and RPF4 cultivars had the highest activities against Clostridium sporogenes with the minimal
inhibitory concentration (MIC) of 976.5 ng/mL. Concerning the anti-inflammatory activity ofhemp leaves extracts,
it was found that methanolic crude extracts and cannabinoid fraction of all cultivars could suppress nitric
oxide (NO) production in the inflammatory process, significantly reduce the pro-inflammatory genes,
including iINOS, COX2, and IL-1B, and lower MMP3 and COL2A1 gene expression. Of those, the RPF4
extract had cannabinoids in a rather high amount and tetrahydrocannabivarin (THCV) that exerted the
highest anti-inflammatory activity comparable to dexamethasone. The study results are beneficial for
using hemp leaves from post-harvest fiber production as herbal products. However, in vivo studies of

toxicity and efficacy of those pharmacological activities should be further performed.

Keywords: Anti-inflammatory, Antibacterial, Antifungal, Antioxidant, Thai hemp leaves extracts
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