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Abstract

Project Code: 122/2551(EC2)
Project Title: Immunological activity of cucurbitacin B on human lymphocyte.
Investigators: Tanawan Kummalue
Department of Clinical Pathology, Faculty of Medicine Siriraj Hospital,
Mahidol University, Thailand.

E-mail address : sitkm@mahidol.ac.th

Project Period: 26 March, 2008-26 March, 2009

Abstract

We have investigated the role of immunological activities of cucurbitacin B on human
lymphocyte. The mononuclear cells (MNC) were isolated from peripheral blood of 15
healthy volunteers. The cells were treated with 0.5 [lg/ml of cucurbitacin B, 45 |lg/ml
PHA or 25 ng/ml PMA plus 1 Llg/ml ionomycin for 4-72 hours. The percentage of total
cytolytic activity after 24, 48 and 72 hours of incubation with cucurbitacin B was
significantly decreased when compared to control or PHA. The meantSEM of total
cytolytic activity after 48 hours of incubation with cucurbitacin B compared to control or
PHA were 11.891+2.206 VS 45.436+7.648, P=0.0015 or 11.891+2.206 VS
80.728+6.078, P<0.000, respectively. The expression of CD69" cells were significantly
higher than control (27.89 +3.60 vs 13.80 *1.75, P=0.0005) but CD3+CD69+ was no
significant difference from negative control. CD8+ cell was significantly decreased from
control (26.2112.22 VS 30.8612.65, P=0.0175 or PHA 26.2112.22 VS 31.98 12.89,
P= 0.0084). The intracellular cytokine was not different from negative control. TNF-CL
was decreased after stimulation with PHA in the presence of cucurbitacin B for 72
hours. In conclusion, cucurbitacin B, natural product isolated from Trichosanthes
cucumerima L., showed significant immunological inhibition in lymphocytic cells
especially in NK cells when compared with the controls. This study revealed the
propensity of using this active compound in some ways for immunomodulating in

special group of patients.

Keywords: cucurbitacin B, CTL assay, NK function, cytokine
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ﬁﬂﬂ’]iﬁﬂ‘i&%’]ﬂﬂﬁiﬂad cucurbitacin B @aifluansianaldainuiuansa human lymphocyte
Tag@nsnaniaaamaiasUndswin 15 519 1w Juuenlidld mononuclear cell
ﬁ’]VLﬂLWW:La?UdELumﬁﬁﬁﬁ cucurbitacin B 0.5 lg/ml 41 4-72 °1°1."JIm Wisunu negative
control %leliflmim:@?mmz positive control PMA 25 ng/ml 3340y lonomycin 1 g/ml
%38 PHA 45 Hg/m ATINATIER cytotoxic lymphocyte (CTL) function wWudn
cucurbitacin B ¥inl# total cytotoxic activity aaasiiieifinuiiu normal control W3a PHA
(13 24, 48 waz 72 $alu9) 7 48 T2lauswuen total cytotoxic activity 49 cucurbitacin B
\WiUNY normal control %38 PHA Nevinnu 11.89+2.20 VS 45.43+7.65, P=0.0015
W38 11.89+2.21 VS 80.73%6.08, P<0.000, ANN&16L @39334A312% lymphocyte surface
marker WUR1 CD8+ §l1Sanménnd control waz PHA (26.2112.22 VS 30.8612.65,
P=0.0175 uaz 26.21£2.22 VS 31.98 £2.89, P= 0.0084 mW§1AL) uaz CDE+ He1ge
N1 normal control agAREEIAINNEDA (27.89 +3.60 VS 13.80 £1.75, P=0.0005)
uden  CD3+CD69+ ifinnnuuandnsis  wonannitliwuenuuanasuesmMIai
intracellular cytokine Lﬁaﬂizﬁuﬁw cucurbitacin B udwuiilaiinySano cucurbitacin
B luanw3fia PHA azvinlwnmimainas TNF-OL aaag lasayUwudans cucurbitacin B
Lﬂuaﬁiﬁaﬁ'@ﬁlﬁﬂU?wmu Trichosanthes cucumerima L., ‘%dﬁa%ﬂuﬁﬁu"ma ﬁqw%fﬂ'ug'a
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Executive Summary

1uﬂsuﬂﬂ1ﬂsuaum1uﬁuﬁmﬁﬁluﬁsiumwaﬁﬁuauwﬁﬂua:gnﬁwww%ﬁﬂuﬁﬂ
wiodusndsznavpsssnunulusandiarinlslunssnsnlseanunug

VB Tanednendngasin  Trichosanthes cucumerina L. fuwlonlu
A3zNA Cucurbitaceae ﬁaiTW@nﬂ@ﬂwaa@uﬁ?ﬁ$§huﬂ FURT WALRILNIATA
%HﬂLugﬂLﬂuﬂﬁﬁﬁLauﬁzLﬂ%ﬂﬁaﬂqﬁ T TUNENT nbiduentnoasnins
induAwduenaa luazssinouiiew naaeausniay o snawsuindunyia
Twa3ou  sindudwiuenanld szune thyamla ﬂﬁg&%mﬂwu&s p9RUsznay
Yl’ldLﬂﬁﬁﬁﬂﬁfva@TLLﬁ cucurbitacin B, dihydrocucurbitacin B

QtuauﬁavrmLﬂ&%ﬁwﬂwwuiwaWiaﬁhaﬁﬂuuumuﬁqw%@hmuma§w:ﬁa lag
cucurbitacin B JanudunudomaauziSduy SK-BR3 uasiian ED50 vinnu
0.05 lulasnIu/ua &% Hydrocucurbitacin B 1 ED50 winnu 0.40 lulasniu/ua
WazanINENDasnIRaIan TN uR eI TasuzISd Il SK-BR3 lasfd1 ED50
w048 lulasndwae luvasfisnsnauvesrssasasianuiiuiuda
maduziSslutasthnlasden EDSO iy 3 lulasnsums®’ wananiasanauly
mwﬂhdua%ulﬁ%zpﬁﬂﬂ15éﬁﬂisﬁiﬁa

9189790 cucurbitacin sansnaangnidu inhibitor vas STAT3 @allu
signal transducer waztfu transcription factor ﬁLﬁm{Taaﬁ'Uﬂﬁmzé:]'uvmﬁﬁuEJ
growth factors W&z cytokines #14¢)° I@slmwnﬂummadizuugﬁﬁwﬁuuﬁa STAT3
a%isl,u pathway 84M1INTTAULTARGE Interleukin-6 (IL-6) Gallu cytokine ﬁwﬁtyﬁ
§3990 T cell uag macrophage LLa:ﬁﬁﬂfﬁmu B cell differentiation wazlu acute
phase response Taenilu proinflammatory cytokine ﬁﬁﬁﬁmmﬁ@ﬁﬁdﬁmwjﬂﬁﬁmi
8379 c-reactive protein, ¥ IALAANTELIRAITANIBNLEY, WAZNIZAUMIVIUDEI NK
cell fvwiui L6 snadununlunisnalse inflammatory bowel disease
wanaNil STAT3 ffalAgadasiu dendritic cell differentiation’ uaz STAT3 §3a19
L‘ﬁ'mﬁaaﬁ'um‘mauwﬁmm:uugﬁﬁwﬁmaama&?mﬁa Goiw STAT3 3afluiiauls
Tugnuziiu target vosmstammMasnnlni glulsananssdia asan cucurbitacin
sangnide  STAT3 %auwa:aanqn%ﬁas:uugﬁﬁhﬁ%&ua:ﬁﬂaﬂwL Tuldlaluns
walniuenfioangnidu immune modulator agglsianudslufinenumsane
NaWBY  cucurbitacin %ﬁﬂaﬁiaﬁhayuﬂwsdaizuugﬁﬁmﬁﬁkﬁuﬂuﬁﬁhauﬂaﬁaz
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A5n1Inaaas

1 msanaaulng

RITANAINNLIVUN  L@NINMTATINLAZRNALAY T7.A3. 31 3599381
na MalTunarIiady anzindsmand awInmasaies vnseialasld
ethanol L&IWENENT cucurbitacin B @183 Chromatography ﬁ’]ﬂ’liﬂ’mquqm{]’lw

v A (Y A LA & . .
@]’JEJ’)%‘ HPLC vl@]ﬁ’]ill?s:f“nﬁﬁli{'ll,ﬁFJ‘]Jﬁ’]ﬁJ’]@]ﬁﬂW% WU WY cucurbitacin B

2 mIhudag1ien
dratafaadsunas 50-60 Aadaas laasnwideauds heparin leN1n

mmaﬁ'ﬂiqmmwa'ﬂé’amnvl,@ﬁ’%'ums@umaulﬁﬁwmsﬁnmLLﬁa
2.1 N13LA384 mononuclear cell (MNC)

WRaauLen MNC @283 Ficoll- Hypaque centrifugation gradient lagld
18 IsoPrep (Robbins Scientific, Norway) #a391n’le MNC udavinmsiasslu RPMI
1640 media (GibcomI Invitrogen, UK) ﬁl supplement @8 10% fetal bovine serum
(FBS) (Lonza/Camblex Bio Science Walkersville, USA) wazsh llglumInesas
malwaa 24 Tlug

¥ @

£ (5 . . ¥ ¥ a
3 ﬁﬂiﬂfﬁﬂﬂﬁﬂﬂﬂﬁ’l‘iﬁﬂﬂﬂ&!%ﬂﬂ‘i cucurbitacin B 1%@1ﬂ%ﬂﬂiﬂ‘i$@!%ﬂﬂﬂ&lﬂ%

q
MTARLNALRATNNTHAA  mononuclear  cell  NENALLNAINNLRDAVDI
@ A o a2 & & A kg &
2NENRNAIVIA  whole blood ¥INNILABILTARLEALREAU lHENTDIRI TR ILTRR
complete medium (RPMI supplemented @28 10% FBS) La&lmiaﬁ‘@m‘m"l,ws

o a

cucurbitacin B flwdianuidutu 0.5 lulasniudafiafaas snsPHA anududu 45
lulasnsudaiiafaas w32 813 PMA 25 wilunsudaliafaas sauny  lonomycin 1
lulasniudafiaffasauday wnzidsaduszoziandngg nu aaud 4 — 72 3219
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3.1 @nwA activity 289 NK cell laalzinaiia Flow cytometric cytotoxicity assay
(FC assay).” "
3.1.1 A58 target cell (K562) lns@naainalgarsisasuas
carboxyfluorescein diacetate succinimidyl ester (CFSE)12

WNzLRe9 K562 T complete medium 41 K562 31434 2x10° Las Uudns
e PBS 1 %3 1@y PBS 0.5 Iaaaas uaziéiy 0.5 Jaaaas1a9 CFSE (Sigma, St
Louis, Missouri USA) 1 lulasluany NENSDLASDY vortex mixer ﬁ’]vl,ﬂa;uﬁlw °c
win 10 Wil (@ghasaaian) aasuaud1s 3 e cold complete medium
Fulsa 4°c awninesldnamey
3.1.2 n19IA38N effector cells

1 MNC "?'iL@%ﬂuvl,éfﬁnﬂmmaﬁ'mqmmwa (effector cell) utWIztABIlo
complete medium ﬁﬁmmﬁ'@ayﬂm cucurbitacin B anuiindugaring 0.5
laulasnsudialaddas positive control 14 PHA anaududu 45 lulasniudaiafans
&% negative control WsLae complete medium i 24, 48 Uy 72
109 #AINATLIIMN 3N effector cell ANiTud 1 A3Id complete medium
3.1.3 n1snaday NK cell cytolytic activity'

¥ Effector cell uaz target cell Masualiuarswan 1x10° uaz 2x10° cells
anudeuINWztaesls complete medium U5anas 400 lulasaas A 37 °C 5% CO,
Wit 4 521309 Tudnd 2 A33ee cold PBS Ldudiy 0.2 Hadansuas 1x binding buffer
(Apoptosis kit , BD Bioscience, USA) 11 100 lulasaas vasimasifvadly waoafis
Annexin V-PE 8 7AAD-PerCP (Apoptosis kit , BD Bioscience, USA)E]Ei’ldax 7
Tulasdas  eandls 15 widl ﬁqmﬂgﬁﬁaaluﬁﬁ@ ATITIA TR AT D4

FACSCalibur meluiaan 1 2las

3.2 @nw lymphocyte surface marker Taaly Flow cytometry16
Lﬁ'agwamaamsaﬁ'@@ia activation status VadLTARlALATd 11 MNC 1x10°
i madawziasals  complete medium ﬁﬁmiaﬁ'@agﬂws cucurbitacin B a21%
\indugarie 0.05, 0.25 uaz 0.5 lulasniusdafinddas positive control 15 PHA A
Wt 45 lulasnsudaliafaas #Ia PMA (Sigma, St Louis, Missouri USA) 25 %114
AsNAaNARAAT $7WAL lonomycin (Sigma, St Louis, Missouri USA) 1 ‘lulasniude
U888AT "I negative control nzaeslu complete medium 8&191@87 LHwaww
4 lus via 24 alus leasunatmasildun foudasuauiued CD25-FITC,
HLA-DR-PE, CD69-PerCP, CD4-FITC, CD8-PerCP, CD14-FITC, CD56-PerCP L.8s



CD3-APC (Biolegend, USA) wfiaaz 7 lulasaas win 20 wififl 4 °C uazila §9 2
A399 8z 5 WiNieae PBS LGn 1 % paraformaldehyde in PBS U3u1a3 0.5 Nadaas
inlUSesedaaniaias FACSCalibur lagld CellQuest software

3.3 @nwlSanmuas cytokine fitiaawluiwad (intracellular cytokine) Tag3a
flow-cytometry -

ddeasines 2.5 Jaaaas inzisdlunaaauwa 15 Jaaans Feiiamns
RPMI 1640 U381a3 2.5 Nafaaa3 supplement 628 10% FBS LLazmiaﬁ'@mguvlws
cucurbitacin B AuLTNTugaing 0.5 lulasniudaladaas waz 1X protein transport
inhibitor, brefeldin A (Biolegend, USA) Positive control L§i3&13 PMA (Sigma, St
Louis, Missouri USA) 25 w1 lunsudafiadans Iuny lonomycin (Sigma, St Louis,
Missouri USA) 1 lulasnsudaliafaas &1 negative control nzia el complete
medium asml,ﬁmm’m'gmsluﬁau 37 °C, 5% msuanlasan’lad wiu 4 $9lug 16w
1X BD FACS " Lysing solution (BD Pharmingen ", USA) asu 5 §iadans eanly 5-
10 wiiiflgmmniivies Tude 1 a3adn wash buffer (PBS 7l 2% FBS) LAY wash
buffer 1.25 a88A7 g@ 50 lulasansasaaslaadlunsondisl 5 lulasdnsvasuand
UadudazTfiagait  1gG1-FITC/  IgG1-PerCP, CDA4-FITC/CD8-PerCP,  CD14-
FITC/CD56-PerCP (Biolegend, USA), einaly 20 w1t 4 °c luiifla (lunydificon
@2 intracellular cytokine LNe9BENILAEN baidadLAN surface antibodies 1%"1%’3017:)
Juss 1a53e wash  buffer @i 0.5 fada@TUed Fixation buffer (4 %
paraformaldehyde in PBS) asial¥ 20 mﬁﬁqm%nﬂﬁﬁmuauﬁﬂuﬁﬁ@ 1w 350 g
WK 5 N 1 supernatant “?Ta LGy 1X Permeabilization Wash Buffer (Biolegend,
USA) asfals 10 wdl Tudl 350 g wm 5 Wit ud v 5 lulashasvas cytokine
antibodies: 1gG1-PE, IFNY-PE, IL1-Ol-PE, IL4-PE, IL6-PE, TNFOL-PE (Biolegend,
USA) asluudaznaan aanielium 20 mﬁﬁqmunﬂﬁﬁamazﬁ@ 19 2 as19az 5 wfl
@28 Wash Buffer a2 resuspend @28 0.5 Naaaa3284 1 % paraformadehyde in

PBS i lAaTzialaiaIad FACSCalibur laglt CellQuest software

3.4 nIaTnl3nnas TNF-OU (ﬁ")ﬂ ELISA

o ¥ a ¥ ° 5 '
ﬂﬁﬂﬁ‘iLW’]zLam MNC vaiandné 1 318 I@UFL?.T MNC 37%3% 1x10 Lﬁnaﬁﬁla
& A \ a A o
ViQNLW']gLﬂﬂ\‘]‘Lu 96 well plate 1%9']%'137]1] PHA 45 Mg/ml BHUINLAYINIBIINNURIT

cucurbitacin B Tui/Sunm 0.05, 0.25 uaz 0.5 plg/ml enudau tuian 24, 48 uaz



72 %ﬁING YINNINARDUIINDN LﬁaﬂiﬂL?ﬂﬂﬂﬂﬁﬁumaﬂaﬁﬁﬁiﬂ%uﬁﬂi 50 1%1935@5

PNIATINATERMUTIN  TNF-OL  é2933  ELISA mu%%‘luq@ﬁwmmw

é’nﬁﬁlgﬂ QuantikineR Immunoassay R&D System, USA

4. NIANIH

4.1 fwtuen Total cytolytic activity 289 NK cell da n1svhanuimad K562 lauldgas
IR ITE
Total cell death = Apoptosis (early death) + Late death + Necrosis

a A

Apoptosis b#a1neN K562 fiea% Annexin V' /7AAD

]
a

Late death l¢a1nen K562 Adad Annexin V'/7AAD "
Necrosis l#a1nen K562 ‘ﬁla@ﬁ Annexin V /7AAD
% cytolytic activity = Total cells death x 100 / total cells (living cells +death cells)
4.2 Sianzimanunandsmasiavaseadolasld Paired T-test lagldlusunsy

StatVeiw
AAINIINAaad

1. NK cell cytolytic activity

3UA 1 usas dot plot analysis IINMIIANEHTILLIATES FACSCalibur 1%
dauwnuves 1 lu 10 maammaﬁmqmmwuﬁdLLsoﬁlﬁwa"LﬂiuﬁﬁﬂwaLasaﬁu URA
AMUENNNTOVRY MNC ﬁgﬂm:@}’uﬁaymmﬁ'@mgu"lwwﬁmme] Wuaiwiw 48
Flag A fATeniuwad K562 usvinlwiaad K562 LAa apoptosis WAz cell death
column A LEAILTAS K562 fifaasndiossisoouss®dsr CFSE+ column B u&a9
K562 fifian CFSE+ Lﬁ'agﬂﬁauﬁm Annexin V-PE W&z 7AAD-PerCP utaimanidn 3
Uszinnfa Necrosis (Annexin V'/7AAD+), Apoptosis (early death) (Annexin V "I7TAAD
) uaz Late death (Annexin V /7AAD ) 1A-3A ugas K562 fiaaaanengaItsasuss
#1387 CFSE nanue 2A uas 2B NEAuEIY PHA, 3A UAz 3B NIZQUEIUIANG
ayulws Curcubitacin B WudaN3 Curcubitacin B vhlilaad K562 ansvasnd
control LLlaz 8137 PHA (% Total cytolytic activity 484 Curcubitacin B, control waz PHA
iU 4.78%, 20.97% W&z 61.46% ANURIAL)

mi’mﬁ 1 LLazgﬂ‘ﬁ 2 UWR@Y NK cell total cytolytic activity test ﬁvl,ﬁmﬂmi
nagey MNC zadaudn@druan 10 v domianasyulns cucurbitacin B Uz



PHA Wfisufiu control Maandn9e 24 48 waz72 Tl anwseu wudnilanaia
ANNAWTAS K562 Qﬂ‘v‘hmUmﬂ%umuﬁwﬁumnﬁmﬁam:ﬁuﬁmmi PHA # 72
TFlusazanaainiasudidisidmnesia 91na159f 1 Wod cucurbitacin B &
qNBSUSIMTAA cytolytic activity 189 MNC da K562 aiflsuiy % cytolytic
activity U849 cucurbitacin B uaz control 71 24 uas 48 Taluswriniy 9.82942.676 VS

35.43218.297, P=0.0087, uaz 11.89112.206 VS 52.48717.648, P=0.0015
awdeu 7 72 Tluswuinlifianuuandnaszning control wWiandudiums PHA
LL@iijam:qmﬁﬁaa{ﬁ’mmi cucurbitacin B 32¥1# NK cell total cytolytic activity 8
N7 control 8EINRBRIATY

gﬂ‘ﬁ" 3-5 ns'lwmemim‘%ﬂmﬁam:ijmﬂﬁmmﬁ'@ayﬂmns:ﬁuﬁau
¥NM3AN©® NK cell cytolytic activity test 1Juiian 24 (Eﬂﬁ 3), 48 (Eﬂﬁ 4) Uz 72
(gﬂ‘ﬁ'S) 219 @WEeU WU LﬁaﬂizéjuLsnas‘T@Taﬂaﬁs PHA 2:¥l#%  NK cell total

cytolytic activity 41MN97 control agNINhyRIATY

M350 1 uaad NK cell total cytolytic activity test 7t@a1nm3n MNC 3
DIANRNATFUAINATIUIN 10 ‘swmﬂszéju@hUmsaﬁ’@agu”lws Cucurbitacin B %38
813 PHA 1Twasn 24, 48 uaz 72 13lu9 nouazihanyl§iseny K562 twanasay

NK cell activity

% total cell cytolytic activity at various time (n=10)

Herbs 24 hours 48 hours 72 hours

Mean SEM Mean SEM Mean SEM

Control 35.432 8.297 45.436 7.648 64.582 11.226

PHA 70.090 9.477 80.728 6.078 79.793 6.004

CUR 9.829 2.676 11.891 2.206 14.753 2137

CUR= cucurbitacin B
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31]7"i1 WEad dot plot analysis INN133ATAIBLASas FACSCalibur tHuguns
289 1 lu 10 maammaﬁ'mqmmwLL“'TNLLiqﬁlﬁwavlﬂluﬁﬂﬂwaLﬁuaﬁ'u IGOR
AMNURINIIDVEY  MNC ﬁgﬂﬂszﬁuﬁaUmsaﬁ'@mqm"lws"ﬁﬁ@@mG] S
AW 48 Tl FdFATeduiead Ks62 1wna 4 Talug 1A-3A uaas
K562 fifaaananasSasusifiies CFSE 2A uaz 2B nazduey PHA, 3A
U8y 3B m:@ju@i”wmsaﬁ'@agu"lws Cucurbitacin B WU71&13 Cucurbitacin B
liaas K562 aasiasnin control waz 13 PHA adalingdamy
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31 2. nuuaas NK cell total cytolytic activity test L3suinaumInIzdudioas
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3ﬂﬁ3 L&ad NK cell cytolytic activity ¢ia K562 lagn3¥1 MNC 27nenananas
qmmwammzé}uﬁaﬂmiaﬁ'ﬂayuvl,wmﬂunm 24 Tlad wudn Total
cytolytic activity madmaﬁﬁgﬂmziuﬁ’m cucurbitacin B %8801 control 1L

PHA agadidpdayniada (¢ wWIsutiauny control, P = 0.0087 way **

WIsneuny PHA P< 0.0006 enuaau
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Total cytolytic activity (%)

.
IS

110 - .
100 1
| P< 0.0006
90 o o

~P< 0.0001
. *P=0.0015
&
PBMC PHA CUR

10

LE®d NK cell cytolytic activity 7148 1119 WU Total cytolytic activity 183

\TRANONNIZAUAIE cucurbitacin B #auni1 control uaz PHA 8t
0.0005, P< 0.0001, P=0.0120 e1us&au) (*
WIsueuny control, ** WWIsuiiauny PHA, WW3suinauny G1b)

wpAYNI9Ena (P
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Total cytolytic activity (%)
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40 =p< 00001 F
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PEMC PHA CUR

waad NK cell cytolytic activity #a fL3an 72 T2LNd WUT1 Total cytolytic
activity mawﬁaa’ﬁgﬂﬂizﬁuﬁnﬂ cucurbitacin B %28n31 control L&z PHA

At IURpEIANI9EHA (* WIBUNBUAY control, P = 0.0002 uaz **

W3suauny PHA, P< 0.000 aus1aL)
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2. Immune activation status

31 6 w9 dot plot analysis AMFALATEAFILLATES FACSCalibur 1w
Aunuues 1 1u 15 maammaﬁmqwmwuﬁaLLsoﬁIﬁNaVLﬂ‘luﬁﬂmaLﬁmﬁu MNC 7
annazdudlnaIanasywlnIsiiadni g Wuauu 4 52109 u§ M I
AnzdrievosaasninnUasuulssuonianuniairas  1A-1B normal control
2A Uaz 2B Nazqueig PHAUa: 3A Uag 3B nazdueie Cucurbitacin B WUINE3
Cucurbitacin B n3zdurld MNC wasauin@iashs CD69+ (44.37%) ldannni
control (8.59%), W&z PHA (12.37%)

a139n 2 LLazgﬂ‘?‘i 7 URAINE MNC ﬁgﬂﬂi:@juﬁwmiaﬁ'@mguvlm
Cucurbitacin B, ua PHA wawn 4 52lu9 1figuniy control  wudians

Cucurbitacin B mzéjuﬁﬂﬁ MNC aasautn@igsns CD69+ leu1nnin control @n
meantSEM 283 CD69+ 5:%#3149 Cucurbitacin B VS control 1¥innu 27.8913.60 VS
13.8011.75, P=0.0005

Eﬂ‘ﬁ' 8 WRZAI1NN 3 WFAINA MNC ﬁgﬂﬂizéﬁLﬁ’;ﬂﬁﬁiﬁﬁ'@ﬁ&gﬂWi

Cucurbitacin B, 18z PHA tiwiaiwiw 24 Tlaud guny  control WUINRIY

Cucurbitacin B fianandudu 025 uaz 05 Hg/ml ¥l# MNC vasautndaing
cD69+ ledunnin control (16.252+1.712 uaxr 15.103+1.641 VS 10.345+1.517,
P<0.0001, P=0.0001 @U@l ualAANuuan@1s 3+CD69+ WAz CD3+CD25+
52379 control WA cucurbitacin B @9LANE199N PHA uaz PMA @aiilu positive
control

aT197 4 LRAINA MNC ﬁgnns:ﬁuﬁmmmﬁ'@ayﬂws Cucurbitacin B, Uay
PHA {uwnaiwn 4 52lug uuny control Wu31ans Cucurbitacin B ¥inl# MNC
203auUn@xIN9 CD8+ eaunin control (P= 0.0175) uaz PHA (P=0.0084) 8£nd3)

wpdaTy
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W&AY dot plot analysis NNMTIATIERABLATEI FACSCalibur 1Jualunu
289 1 lw 15 maammaﬁ'ﬂ‘sqmmwuﬁaLLiaﬁlﬁwaMluﬁﬂmaLﬁmﬁu MNC
ﬁgﬂﬂszﬁuﬁ’sﬁmiaﬁ'@aguvlwnﬂunmmu 4 9 LaINNIRII9

a 6 A (d‘d dl a a 6

AR TRaVa I TRaN TN U AU ILaUALIUURRITAS 1A-1B normal
control 2A Waz 2B mzéjuﬁm PHA, 3A uaz 3B m:@ju@i”w Cucurbitacin B,
WUIN®1S Cucurbitacin B ﬂs:{fuﬁﬂﬁ MNC 2a3auiln@sins CDE9+ &

4NN31 control, PHA
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gAMLl 15 38 Tagld

Cucurbitacin B 18z PHA 1dulia1ws 4 T2lu9 iguny
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LEAINANNTILATIZH CDE9+ @aeLAIad FACSCalibur 898181830AT

MNC ﬁgﬂﬂi:@uﬁmmsaﬁ'@agﬂm

control

WUIRIT

Cucurbitacin B mzéjuﬁﬂﬁ MNC 2asawiln@adne CD69+ launnii control agindil

wafAYY
Percentage of CD69+ cell detection after 4 hours of incubation
(Mean £SEM)
Herb

Total CD69+ Total HLA-DR+ CD25+

(n=15) (n=10) (n=10)
Control 13.80 11.75 17.4411.60 0.22 10.07
PHA 21.2312.73 15.18+1.69 0.21 10.07
CUR 27.89 +3.60° 21.54+1.85" 0.47 1£0.18

® \fiuumiy control (P=0.0005) waz * ilsuniu PHA (P=0.0205). CUR = cucurbitacin B
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LRAINANTIATERGLA389  FACSCalibur VOIBNANFNATTUNIWIT U
s 15 Telasls MNC ﬁgﬂﬂi:ﬁuﬁwmiaﬁ'@aqﬂm Cucurbitacin B
sz PHA (fluiawin 4 2lag Wisusy control Wudnans Cucurbitacin B
nazgurhli MNC 2asaudnd@ains CDeg+ ldunnia control atnalividety
(*P=0.0005)
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299 1 1w 3 maoa’lmaﬁmqmmww’ﬁdLLiaﬁlﬁwavlﬂiuﬁﬂﬂﬁaLaﬂaﬁu MNC 7

gﬂﬂs:éju@i”mmsaﬁ'@mguvlm cucurbitacin B 0.05 (A), 0.25 (B), 0.5 (C)

Hag/ml waz positive control (PMA+lonomycin, E), 813 PHA (F) W& negative

control (D) tJ1iaa1% 24 T2lad wa¥iNNNIATIIANLALTA] CD3+CDB9+

WUI1 cucurbitacin B 9auaNNdNdn (A-C) MRaliuand19a1n normal
control (D) &% control positive PMA (E) Laz&13 PHA (F) Ik CD3+CD69+

YNNI SBHRT 95
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M13197 3 LEAINA CD3+CD69+ 184 MNC ananidné 3 118 ﬁgﬂm:éjuﬁw

snInaFywlng Cucurbitacin B fanuidiudu 0.05, 0.25 uaz 0.5 Lg/ml, PHA Wz
PMA Iwanuw 24 52lug 1iguny control Wu3n CD3+CD69+ waz CD3+CD25+
Vl,ajﬁmmLmn@huﬁamz@umm‘i’@hzl Cucurbitacin B LAgUAU control Lwil,fiamzéju
d18 PHA %38 PMA ﬁ]Z‘W‘UL‘ﬁﬂﬁiﬁ%ﬁﬂd%ﬁ@l%ﬂ%ﬂ’]mgd atnafistddndl afiouty
cucurbitacin B #38 control (P<0.0001 Lfllal,ﬁm_lf'ﬁ_l PHA #38 PMA) e Cucurbitacin
B 0.25 uaz 0.5 nzdul# MNC 2asaudnfiashe cD69+ léunnia control P<0.0001,
P=0.0001 ¢NA&GL

Mean PBMC treated with herbs for 24 hours (n=3)

Cur 0.05 Cur0.25 Cur0.5 control PHA PMA

CD3+CD69+ 5.825 6.272 6.013 6.888 92.297 | 96.206
SEM 0.796 1.370 1.066 1.152 2.593 0.725
CD3+CD25+ 2.415 2.227 2.267 2.690 70.320 | 78.712
SEM 0.261 0.135 0.123 0.255 7.478 2.416

Total CD69+ 11.125 16.252* | 15.103** | 10.345 | 74.418 | 95.738

SEM 1.292 1.712 1.641 1.517 3.036 0.798

*P<0.0001, **P=0.0001 Lfim‘?muﬁ"i_l control, CUR = cucurbitacin B
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LEAINAE MNC anawdné 10 318 ﬁgﬂﬂizﬁuﬁ’mmiaﬁ'@ayﬂm

control

WUIRIT

Cucurbitacin B ¥il# MNC wasaudn@asns CD8+ latasnin control (P= 0.0175) was

PHA (P=0.0084) B89l ThaIdNATY

Percentage of surface marker after 4 hours of incubation (Mean =SEM).
Herb
CD4+ CD8+ CD14+ CD56+ CD4+/CD8+
Control | 39.41 3296 | 30.8612.65 8.2511.85 | 29.06 £2.14 | 1.40 £0.18
PHA 36.56 13.12 | 31.98 12.89 6.18 £1.56 | 25.00 £3.67 | 1.37 1£0.23
Cur 36.05 £2.17 | 26.2112.22* | 10.20 £1.99 | 34.06 £4.03 | 1.39 £0.22

*ﬁfaﬂﬂ'jwazmﬁﬁfﬂﬁ’]ﬁzyﬁmﬁUuﬁ'u Control (P= 0.0175) uaz PHA (P=0.0084)

CUR=cucurbitacin B

3.3 USa1m209 cytokine n1glwizad

@397 5 waadLSNos intracellular cytokine 3@ laanioasaawUn@ 10 T
A g Aa . . A o .
AwzLasslua1mINTa1s Cucurbitacin B 0.5 Lg/ml tnauny control negative LAz

control positive (PMA 25 ng/ml 3I8AUENT lonomycin 1 Ug/ml)  WUIIRI
cucurbitacin B "l,ajmminﬂizéjulﬁmaﬁ human lymphocyte 839813 cytokine ety
4 %ﬁi&ldLﬁﬂLﬁﬂUﬁU positive control

gﬂﬁ' 9-10 W&®A4 dot plot analysis MNMTATzReIAIed FACSCalibur
Hudaunuvas 1 1w 10 maammaﬁmqmmwuﬁameﬁwavl,ﬂluﬁﬂmuﬁmﬁ'u
LRAIAINURINITNVDY MNC ﬁgﬂﬂizquﬁ')ﬂﬁ’ﬁﬁﬁ@aﬁguvlvﬁ cucurbitacin B Lﬂ%
NRWIW 4 fﬁIm Wgunu  control positive LR negative LaLYNN1IATIDNATIZR

USanm cytokine Aeluwiwad wudn control positive PMA FNNIDNIZGUNIAI

cytokine TNF-OL uaz IFN-Y mgluiwas tabuiaan 4 52lusud cucurbitacin B 18n13

§3149 cytokine A9N&1D
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AN 5 URAIUSINQ intracellular cytokine 3@ l@aniTaaauln@ 10 18 A

& A ) . = @ .
WNZLR89le1IARENT cucurbitacin B 0.5 Hg/ml inguny control negative Wag

control positive (PMA 25 ng/ml TINNVENT ionomycin 1 lg/ml WUIRIT cucurbitacin

B ldsansnnazdulfiand human lymphocyte &519813 cytokine melu 4 Tluaiiie

Wi UNY positive control

Intracellular cytokine production (Mean £SEM).

Herb

TNF-OL IL-10 IL-4 IL-6 IFN-Y
PMA [ 16.48%4.00 | 0.3210.14 1.15%0.20 1.54t1.11 | 13.98 £3.16
PBMC | 0.3210.12 0.3910.29 1.1810.29 | 1.15%0.61 0.3710.12
CUR 0.2010.07 | 0.52+0.24 | 0.64 10.23 | 1.1410.68 0.3110.11

CUR=cucurbitacin B
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lo‘“ﬂw. PEIO 10 IFN-qemma PE IFNa:

gﬂﬁlg URAILINL cytokine mulwaasiasanuan MNC vesandnd 1 3310
10 yefiuslulufiamadonin inmzasduamsifimsarauivva
Cucurbitacin B \{1UnNyU control negative WaE positive (PMA+ lonomycin)
WU Cucurbitacin B lisunsanszduliioad human lymphocyte 319
cytokine aumplumadluszoziian 4 tlus Wafiouiu  control positive
(1A-5A fa control positive, PMA, 1B-5B fia Cucurbitacin B laz 1C-5C fa
control negative, 1(A-C)=TNF-OL, 2(A-C)=IL-10, 3(A-C)= IL-4, 4(A-C)= IL-6
U8z 5(A-C)= IFN-Y)
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% i 17.25%

0.15%

gﬂﬁ 10 uRAIUIINDE TNF-OL neluiaas CD4+ uaz CD8+ vatanilnd 1 lu 10 1w

A kg Aa o ) i a o
mW’lzLaUdlummi‘nwmiﬁﬂﬂmumu Cucurbitacin B tnguny control

positive (PMA+ lonomycin) Wu141 Cucurbitacin B vl&immmm:{fﬂﬁma&f

A o 4 < A
CD4+ w38 CD8+ &34 Cytokine T%ﬂﬂﬂl%t‘ﬁﬂﬂ%‘i:ﬂzna’] 4 °1T’JI§JG LB

\{isunY control positive PMA (1A uag 1B ugadusanas TNF-OL melulaas

CD4+ ez CD8+ mwﬁam:ejuﬁm PMA, 2A a2 2B waaddIanms TNF-OL

mMuluisad CD4+ uaz CD8+ NunAINTZGUAIL Cucurbitacin B)
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3.4 warlSanm TNF-OL Tuanmsiisoisad

USanm TNF-0L a1293iameiiensds ELISA lainzndss MNC vasaudng 1
118 e mnIAf PHA 45 Hg/ml atnadsnwiasanduans Cucurbitacin B lu3anms
0.05, 0.25 WAz 0.5 Hg/ml aad ey 1 wam 24, 48 uaz 72 Falus wudnifanm

pw bl 72 1lu9 813 Cucurbitacin B 8131300 AU M N1 TNF-OL aaadensl
a . . { A & d
1/S31as Cucurbitacin B Nt ANTI% LLa@ﬂugﬂﬁ 11

TNF-0OL (pg/ml)
800

700
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S00
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300
200
100

24 48 72 Time (hours)

PHA4S . PHA+CUR . PHA+CUR PHA+CUR

— —

Mgiml === 005 gl T 025 Mgiml - 0.5 Lgiml

gﬂ‘ﬁ' 11 uFaILSInm TNF-OL l300msinnziaeaisad aTadaeiensids ELISA
Hownzdss MNC 2a9awnd 1 78 TwawnIndl PHA 45 Lg/ml 88n9L@e7
$#329390NURTT Cucurbitacin B lwiSanmw 0.05, 0.25 uaz 0.5 Llg/ml
auaey Wwaan 24, 48 uaz 72 Talus wu anarwly 72 Talug
13 Cucurbitacin B 13Ny IWUSanmmInas TNF-OL aaasanuSunm

o R 4
Cucurbitacin B NN 2%
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ayluazinsatuansnaaas

MSANENAWLIN CD3+CD69+ uazn5a3s intracellular cytokine laur TNF-
O, IL1-0L, IL-4, IL—6 uaz IFN-Y liflennauandrafwdladnmiSouiisuszaing
ﬂ’liﬂiz&j’%ﬁ’m Cucurbitacin B W&z control negative W&@d31 Cucurbitacin B i
mmmmzoﬁ:ulﬁmaﬁ lymphocyte &319 TNF-OL, IL1-O, IL-4, IL—6 uaz IFN-Y
Wndumoluwosd udwuin  Cucurbitacin B SnavinléUSunm CDE9+ uss CD8+
irasi A TuaE 9 TTuaAY WazWLd1 Cucurbitacin B su13ndusIgnives PHA
nazvadaimas lymphocyte 39vinliiaas lymphocyte was TNF-o ldanaadaifisunu
MINEAUL PHA LiNg90E191087 wazifialindSanme Cucurbitacin B azvinlénas
e TNF-OL 8aa9@uL3uNms Cucurbitacin B AAinduds nalnnnssusan1smanas

TNF-0L dasrimsansiaduaaly

Lﬂuﬁm’mﬁuﬁaguﬁadﬁmiﬁﬁ CTL function assay laamTIQILTan
lymphocyte Tasaudnfsnansnsiimas K562 uaavliifia cytolytic Ssansnsailn
% apoptosis UBILTAS K562 MLAAT WIS Flow-cytometry seanilunisianisrineues
188 cytotoxic T cell %3a NK cell daladanilansansaadisas 31NHANINARDS
WU3NR1S Cucurbitacin B &13130¥i0 1% lymphocyte 284auin@N CTL function aaas
asafituiAmilofiouny control fimziissluemasasadifiosatnadion wie
control positive ‘ﬁLW’]:L%&JGI%E]’]W]?LE]TUGLsﬁaﬁLﬁﬁa’li PHA 1L&9391 Cucurbitacin B
ANANTD UL IN TN UIBILTAS cytotoxic T cell 3o NK cell srladanitsviiariges
|88 59189730 cucurbitacin snansnaangnsilu inhibitor vas STAT3 @ailn
signal transducer waztiu transcription factor ﬁLﬁimﬁaaﬁumsmz@jumaﬁﬁu51
growth factors LAz cytokines @14 G]9 I@slLawwzlud’mmaoizuugﬁﬁwﬁuuﬁa STAT3
atlu pathway 289n13nIzdULTAREIL Interleukin-6 (IL-6) Bailu cytokine §Anf
8319970 T cell W&z macrophage LLazﬁWﬁﬁmu B cell differentiation Wazl acute
phase response Taenilu proinflammatory cytokine ﬁéﬂﬁtﬂumﬁ@%ﬁdﬁﬂiziﬂﬁﬁmﬁ
8379 c-reactive protein, YN IALAANTZLIRAIIANIBNLEY, WAZNIZAUMIVIUDEI NK
cell wonanit IL6 1aflununlumisnalsa inflammatory bowel disease’®  @9tin
817 Cucurbitacin B %a%’mﬂumsé‘mﬁﬂumjmm Cucurbitacin’>> a193z0angnd
{lw inhibitor 289 STAT3 vinldiAansSuEINs9MBes NK cell 39vnlWE CTL
function aaad BnsANEANalnn1seangniuas Cucurbitacin B da STAT3 &l
msansRududely
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