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Abstract

Stephania venosa (S. venosa) is a Thai folk medicine. Its rhizome has becn used for
treatment of various disease including cancer. It is widely accepted that apoptosis is a new
therapeutic target of cancer research. This study aims to investigate the effect of the water extract
from S. venosa rhizome on cytotoxic and apoptotic activities in both normal human lymphocytes
and lymphocytes from patients with cervical cancer.

Lymphocytes were collected and scparated from peripheral blood of either healthy
donors or patients with cervical cancer, The lymphocytes were cultured in RPMI medium and
treated with S. venosa extract at the concentration of 0, 10, 30, 100, 300 and 1000 [lg/ml. After
48 hour incubation, the cytotoxic effect of the extract was determined by trypan blue dye
exclusion method. Apoptotic activity of thc extract was studied using in situ terminal
deoxynucleotidyl transferase assay. The 0.5 Gys. “Co gamma ray exposure was uses as the
positive control groups.

In normal lymphocytes, the results revealed that the S. venosa extract possessed cytotoxic
effect with the 50% inhibitory concentration (IC,,)} at 340 Llg/ml. At 300 Llg/ml, the extract had
apoptotic activity on cultured lymphocytes similar to radiation. The results also showed that the
extract and radiation had an additive effect. Likely, the extract, at the concentration of 300 Llg/ml,
had apoptotic activity on lymphocytes from patients with cervical cancer similar to the radiation,

These data suggest that the water extract of S. venosa exhibited cytotoxic and apoptotic
activity on lymphocytes. These results may encourage for future investigations on the effects of 5.

vengsa as an anticancer agent.
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1) chromatin condensation #38 HAAALAUNAIUN QGI'hJLﬁ‘u micronuclei

2) DNA fragmentation Atouiounniniifuviou 9 vu1a 180 - 200 bp

3) YNIRYBUBATHARNA

4) ;ﬁﬂﬁmcﬁaﬁﬁﬂﬂnﬁ wnzUSuen Sudu <] 1fin apoptotic bodies

5) apoptotic bodies Qﬂiﬂf‘nﬁuiﬂv macrophage
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Morphological criteria

Apoptosis

Necrosis

® Deletion of single cell

® Membrane blebbing, but no loss of integrity

® Cell shrink, ultimately forming apoptotic bodies
® No inflammatory response

® Phagocytosis by adjacent normal cells, and

some macrophages
® | ysosomes intact

® Compaction of chromatin into uniformy dense

® Death of cell groups

® { oss of membrane integrity

® Cell swell and lyse

® Significant inflammatory response

® Phagocytosis by macrophages

® | ysosomal leakage

® Clumpy. ill-defined aggregation of

masses chromatin
Bicchemical Criteria
Apoptosis Necrosis

® Induced by physiological stimuli

® Tightly regulated process with synthetic and

homeostasis activation steps
® Requires energy

® Requires macromolecular synthesis

® De novo gene transcription
® Non random oligonucleosomal length

fragmentation of DNA

® Evoked by nonphysiological
disturbances

® Loss of regulation of ion

® No requirement by energy

® No reguirement for protein or
nucieic acid synthesis

® No new gene transcription

® Random digestion of DNA
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1. Strand Break Assay 197399A707% Comet Assay (12), FADU (13)
2. Cytogenetic 137309 chromosome aberrations Tat FISH ¥300599 Micronucleus
formation (14)

3. Enzymatic Assay 1Aun TdT {(Tunnel) (15-18)
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o A . 9 @ 3/ g o ° 8w
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r » . v 3
5) iove 1% wSouiy stock solution Tanldrindu 2 asaazililasadoTay

ATBIHI membrane YUIA 0.22 Hm 1% stock solutionﬂluﬁ’lguﬁ -20°C
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a 1 =
DINUAIDSENILGDRA
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1) nnermadasdiunyioa Tada Aguduims Tafaursd anmmanalng e
N3 81y 20-60 1
2) fihovzdahnuagnszez T Adeiglndifeedy lifiTsndszéda Timesnun
drumsniessduinou uaz lildeglusznhenmsldola q
ﬂfcj:uﬁaadwﬁaﬁmnq’uﬁ:z"lsé’l’%"nﬂw?;mm?iuaﬁ'uéfumu‘lumsﬁﬂyma:mau%‘uﬁu
vomdswTnsans

& A
AITHUAIUAIDBAUTI

-vhudemuiuiomenawig lymphoeyte 1014 Histopaque 1077/HBSS (Hank
Buffered Salt Solution)/ % FBS (Fetal Bovine Serum)

- doalvanmdadonvfuen i luramizidss (T-fask) 73 RPMI-1640, 20%
FBS, L-glutamine 10 wml, Penicillin, Streptomycin rflummstﬁym ‘u'iflué' CO,

] ¥
incubator AMM A 37 °C, AIMWFU 97 %, UTum CO, 0.3 % UIUBLIBY 30 I

d
3.3 msniuazgilniol

Absolute ethanol (Merk, Germany), Fetal bovine serum, Hank Buffered Salt Solution
(HBSS) Powder, L-Glutamine, RPMI 1640 (Gibco BRL,Germany), Formaldehyde, Gentamycin
(GOH) , Histopaquc®-1077, Hoeschts 33258 Dye, Paraformaldehyde powder, (Sigma,USA),
Heparin (LEQO), Sodium hydroxide, di- Sodium hydrogen phosphate monobasic, Sodium

bicarbonate, Potassium chloride, Potassium hydrogen phosphate, ApopTag® Fluorescein kits



(Intergen), Heparinized Vacationer 10 (Vacationcr@, USA), Reagent bottles:250, 1,000 ml
(Duran®,Germany), Slide film (Eritchrome 400, Kodak), Sterile polypropylenes centrifuge
tube:15, 50 ml, T25 Tissue culture flasks, 96- well plates (NuncTM, USA), Slide (Super frost,
Germany), Sterile membrane Filters (Whatman®, Japan), CO,- Incubator (REVCO ULTIMA),
Co-60 Teletherapy machines (Eldorado-78, Canada), Radiotherapy Unit, Department of
Radiology, Faculty of Medicine, Chulalongkorn University, Fluorescence microscope (Olympus),
Andrology Unit, Department of Obstetrics and Gynecology, Faculty of Medicine, Chulalongkom
University, Biohazard Lamina-Flow hood (Gelman Science), Light microscope (Olypus, Japan),

Low Speed centrifuge (Beckman )
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3141 MIAnwgnivosmsafadennuiiufivdead (Cytotoxicity)
- Tddia@onus 4x10° cells/ml 190 Jman 14 96- well plate 1@ 15aza1BUD4
msadauesziansde 10 U finnmududugaiowidu o, 3, 10, 30, 100, 300,
1000 Llg/ml (m?uu“lm.innﬂg 3) 14 actinomycin D R positive control
- vmstnzi@osi 0.35 % CO,, 37 °C, 97% humidity P10 48 2 Tus 13
asa9¥annuiiufiveowad 1ao3% trypan blue dye exclusion method 236 0.4
% trypan blue
- dnemalofdudsadmafrufuinauradi e tasma I1C,,
3.4.2 MISANYININAIA VBT TAAA (Stability)
- wisumsarawresmsafaueszmanednafianmudiudi 20 mg/ml iy stock
solution 1ialdnasanaaes 12 nasa Myl —20°
- luudozdlairiazii stock solution Tir3uashi wvhms pH uazfinuIn N
L‘fluﬁuﬂ'mmaﬁ {cytotoxic activity) A07% Trypan blue dye exclusion method
wwdmiudiedu fmsneasanu 12 dulend
343 MsEnIgNTveImITARAABN1TAA apoptosis
- yamswzdsusadidadeavvssnlninievesdilouzdalnuagn
$799U 4x10° cells/ml USU191 10 miI T4 T25 Tissue culture flask 7 0.35% CO,,
370C 97% humidity uazwiafiungu fie nduaaugu nduinieded (0.5 Gy
Cobalt 60 gamma ray) uazngu# 1T umsnzawvsamsadaueszianadeh

yumlszanm IC,,
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- msmnedsaiiung 48 92T uf’f'amn’iﬂmsnﬁﬂ apoptosis [#35 TdT assay
{Apoptag Kit)

- Tudmuaumad gyl % Apoptosis

- #nyImTiRie apoptosis 1Mz lFmsaiasufumnieded Minsneanautu
Reafudneiu TasTiasadaanundudugaiie 300 te/mt saudumantedad

Truead 60 Y11A 0.5Gys
) o
3.5 msamszvideya

HAAINANITNARBIANC) 228 Mean £ S.D. 1aZNATOUAIMUANG 1A VATA repeated

measurement 14 SPSS program
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unh 4

HansANTIZYIvEYR

4.1. msﬁn‘mqnémmmsai‘fﬂdammﬁ‘]uﬁuﬁmmaﬁ (Cytotoxicity)
vInmInaTemsanauesmaniddeadiiatoa1 lasld Trypan blue dye
exclusion method WuMITAfAVEsTMANINdin T TuRydsraditadoavn Tasvinlsy
lmﬁﬁ'ﬂ'lﬂgﬂﬂﬂz 3.2 + 0.92,4.6 + 1.14, 6.6 + 1.54,12.4 + 3.26,48.2 + 5.52 une 84.4 4 3.40
elimsafauessitawadranandud 3, 10, 30, 100, 300 waz 1,000 g/t add (gl

1 3) el IC, MU 340 pe/ml

100 7
80 _
=
g 60 -
© 404
2
20 -
0 = - y -
1 10 100 1000

S. venosa (“ g/ml)

i 3. mwivivdAewadiiafeninvesmwaiauessifiaysdhe : Wmsada Stock sotution ufluf —

20°C Anmududuaieg noadlaviun 12 fdaw (0 =12)

4.2 MIANYINNNAIARIVINIANA (Stability)

w0 Qs =4 H = . as ¢ o
Jasit pH vaamsafauesziiansdeim sanily stock solution Hne Falad i

a1 12 @la 1 wud pH Tadszam 5.0 4 1 awasehi 1oz gUfi 4
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aMI1eTL. ﬂammﬁ"mmmwmi‘lunw-fhwaamsa:muuasznﬁma%w

ffﬂ:!g_ﬁ 1 2 3 4 5 6 7 a 9 10 11 12
1 5096 5115 5038 5035 605 5081 5061 5081 5073 5085 5081 5074
2 sosz 5092 5095 5100 5110 5109 6097 5070 5082 5079 5071
3 4950 4965 4988 4874 4070 4951 4946 49045 4938 4926
4 4975 4867 4972 4961 49871 49852 4922 4048 4933
5 AS68 4972 4957 4947 4866 4921 4943 4035
8 --072- 4939 4069 4988 4059 4954 4935
7 5003 4979 5041 4951 4956 4945
8 4957 4951 4961 4930 4934
g 4000 4947 4942 4924
10 4960 4958 4959
14 5005 4954
12 5.096

= Y 3 ot o a & 1 ¢ o
HufoyanlAenmsiaudazdilani Tasimasauvesdinfiinan v ltazawTaonsaels

a o W o s e" a & 3 t as o o sy oy o o
ngumgiives udwhmsdadnddand sgavuvewdasdaiBuif idoinnisiantusnyes

Fuaviiu
6 .
5.5 _
e
(=9
4,5 _
4 1 T | | 1 1
0 2 4 6 8 10 12
week

11U 4. Arwasiadunuamvssmsadauestiageda : Anwimsn)feuudasue s pH vesssaia

Stock solution TAV13% —20°C lurnatnu 12 #and Fravuanrives pH Tuudnzdua
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[
4.3. MSANYIGNTUOIXISANARDMIING apoptosis

o o v S e g 4 o aa
asaiauessaIs s amiisnh Maadliafoavinvnaulnmie apoptosis

o e é‘ - =1 at 1 = a . a 43‘ d'l 3 J
IatHuAnEDNIUAYNYNAUAN uazlimsNa apoptosis NVUBAMIdLIUT U TR0y
azYBINTINA apoptosis WAL 107 4 2.26, 15.8 4 3.15 UAe31.6 4 4.64 lunguauny
{control), ‘lmumsﬁﬂﬂuasvmﬂmaﬂa (S.venosa}) YA 100 1AL 300 ug/ml ATWAIAY (sﬂw

2
5) ummaiﬂmsﬂnﬂnaszmﬂwa%wmunummwsaa WUNMSAA apoptosis FIUUTINAT
MWemnsafavSansnioiidfissediuivr Taofesazmsiia apoptosis 11U 6.3 4 1.51,21.8
4.2.89,22.3 4 3.60,31.9 4 4.61 uay 31.6 4 6.72 Tungu aaugy, nquitldmsatauesia

Y ¥ or o4 v ¥ Y ' ar =i v oA q o
WATNUUA 300 ug/ml, ARURIBSIE, nqunlvaisaianeumsnesd uaznquildaisada
o e o o o .d'l o o o -] 9t o
nAIMINId awddy U 6) iWethmadwaideavnndiouzisahauagn udnu
= 1 or dl a -y ﬂ. 3

MTINA apoptosis WUNMTEAAVBTEIRAIT MmN 1AAe apoptosis 1AnAY Tasfesas
N1510A apoptosis 1M 7.3 4 3.64, 21.5 4 9.11,24.5 1 5.78 Az 30.4 4 10.15 Tungu AW
Y, ﬂ‘ﬁ1110111‘&713ﬁﬂﬂnﬂiwmﬂWﬂ‘BN‘Uu’m 300 g/ml, AR5 IR umnannimmmmnu

fumsaiwiad eudu (307 7)

40 -

&g 30-

/7]

o

i

2 204

o

<

2 10-
0.-—

100
S. Venosa (;, g/ml)

Ui 5. mavasmsaRRusTzIRAYadeRanTsIRA apoptosis veTAdTiAdBArTIINAUUNG

* uanavad1ahivdAamada #t P<0.05 Heufunguaiuqu (control ), (n=10)
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N
)
]

B
&
1

2
72!
8
e 30 -
]
<
20 -
X
10
0l E=

Control S.venosa Radiation S.venosa Radiation
+ +

Radiation S.venosa

31]1'?'; 6. wavesmsafnussmdansdnildsutunsniodddensifia apoptosis veuzadHadonun
nnelng

+ upndsediifodwymeada i P< 0.05 Houfunduaaugy (control), # uansiseiisihfodWams
adh A < 0.05 oufungduil IR uemTetauessiianathe (s venosa) wie NMIRwSaf (radiation) tAts

AU, (n=5)
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n
o
J

=
&
!

=

2]

S

2 30 -

2 30

2.

< 20-

S
107 .

AR

0 - EB==

1 i 1 1 L]

Control S.venosa Radiation S.venosa Radiation
+ +

Radiation S.venosa

gﬂﬁ 6. Nammtmﬁﬁﬂuasznﬁﬂwa-j’f'mﬁ“lﬁ’-i'quﬁunﬁnw%’qﬁwianmﬁﬂ apoptosis VYBAYAAVANBAYI
nnauilng

+ upnAveduitudWameadd 7 P< 0.05 foufungunauny (control), # tnaAnedeiiiudRama
add i P< 0.05 oufunduit 15 umsataueszRanad (S venosa) nie NMsn1wdsd (radiation) e

WY, (n=5)
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uUNA 5

ﬂ‘g"ll Na afdssua uazifa tduatte

»
MINMIsVABBIRNIANUAWT VDI IsTRMT VeI Tasga il uiy
] o o a - ' ] s :
doadmaiien uazdamsaswinlowesat pH wohmsadimivesussziiayedhed
o b o e = o] ol ¥ g
anunsiseMatunguvgl 20°C Tuzdvesmsazarsiiamdiudu 20 mg/ml Wunan
ar o 3 o v o o & o 9 g [
12 e uazIdnailuivdsmadidiadoavuuunlsfumuanududuTasuaasaina
T L v '
Wuduiimunseduusadeola Yovazso Andmududu 340 PLy/m! GUT 3) waze pH neda
nilszum s (GuUn4)
o o o . - ] fd_ A o
nMsAnYINavsIsafmiusIzNARIdIRen19InA apoptosis Tuadiliadiontan
- a ' o & o o Y v
TRenermaiasauilnd wuhesadathuoszfiaysdeiiniududy 300 Le/mt Wrans
iin apoptosis LiuanaatihivddaRszauanudesiuf 95 % Wefsvdumsniesd
TaUDad 60 YU 0.5 Gys LauaAln1ipuasNifea apoptosis (V1A 31.6+4.64 Az 29.3+3.61
o ar = 3 s : e s/ 1 ar o et o
iy (UA 5) uazanmslemsadmhueszmanednesmdunisewid lavead 60lng
s ensanafnnududu 300 Lg/mi uazfafvuin 0.5 Gys wunl¥wanisifa apoptosis
q. Eg 1 o ar 1 Ll Qs o ar =%
Mutuuenaenmsigmsafanionsnisiafifivasiuduiostaivdfaymeada  (p<
0.05) TaomsIiensadaneunsevdinisniedad wunlinamsiia apoptosis luuanarafiu
(U4 6) diovinim@eauinndienzGanuagruimadoy wohesadausszimanadg

a2 =

] o o = , = J 4 ar ] 1 o a
asamiloniidiwadia apoptosis Nuduiiafsununguaiuny sondvuddyniead

o

=)

- ar as

y o 1 o o + o, J’ | o
(p < 0.05) uaziileIasadasauiumsnea@uu1IN15Aa apoptosis eiiusesiiiad ATy

=h.

p<0.05 (310 7)
:? - o' o o o’
vinnisonil avseldifludeyameinonmans lunmsigoiuazdudumanis e
-] ' [ ey o
veszmaysaluglunumganasunarnduusartumsadaiinniiuessfians
) Yy —y 1 \J =
Frutgniguuzdald lasianuiuRudsradiazauisanaldifamsameiuy  apoptosis
¥ a = ar -
lumadidiadonvnndihouzSanuagn  drlimsAnyignivesasasavessfiansds
- = 4 ] oA < 4 A a ¥ d ar
imAnluiaduzSwiady 9 dswwdwsogrstudunalumsduuzswesmsana
=1 9 3/ - P =2 & - 3 e o o 3¢
voszmanedeld  woneniunlsiinisfinuidena lnfudesswesmsanavessmayadielu

P o - . 4 o o ]
asmienilfife apoptosis el udeyalumsiaunondnuzselliuowna
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IC,,
DNA
Bp
FADU
TdT

%
‘C

Co,
ml

L
Mgl
mg/ml
S.D.

medium (50 %) inhibitory concentration
deoxyribonucleic acid

base pair

fluorescence analysis of DNA unwinding
terminal deoxynucleotidyl transferase
ultraviolet

nanomole

percentage

degree celsius

micrometre

carbondioxide

millilitre

microlitre

microgram per millilitre

milligram per millilitre

standard deviation
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