CHAPTER IV

RESULTS

1. Cytotoxic effect of the S.venosa tuber extracts

The cytotoxic effect of the water and the ethanol extracts of S.venosa tuber on

PBMCs and Jurkat cells were determined by trypan blue dye exclusion method and

alamarBlue reduction assay. The . 3 demonstrated the cytotoxic effects
say. The IC,, of the water and the
ethanol extracts were 200 an: T yeetively. The potency of the ethanol
extract was five folds hig f {the, w R act. The cytotoxic effects of both
extracts on PBMCs were i Si - be_dye exclusion methods. The
results in Figure 4 showegl [ o1 € 1\ o the results Figure 3 with the
nanol extracts. The potency of the
ethanol extract was te _7 ,— 3 \- act. All of the results above
indicated that trypan blu ¥ Elhod was More sensitive than alarmarBlue
reduction method. Thus, trypan r;_ff e €5 ethod was selected for evaluating
the cytotoxic activities of the-lsetii- at cells. The data in Figure 5
presented that both gfﬁ;n_-:?‘:"-‘-_::_le d on Jurkat cells in dose
I §/mizfor the water and the ethanol
e‘_potency of the ethanol extract as two folds when compared

wnththewaterﬂuﬂq ﬂﬂﬂjw Ejflﬂi

The cytomac concentrations of the water and the ethanol extracts atabout IC,,

two fol vm a nﬁm jnwj g!)concentrations
were 200 qt ater extr and pg/mi for the

ethanol extract.

dependent pattern with-

extracts, respectively.
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Figure 3. Cytotoxic effect of thewaier an h ol extracts of S.venosa tuber at
various concentrations by alz el assay on PBMCs. Doxorubicin (1.5
pug/ml) was used asi@=positive-controbwith the-Bereeniage - ‘[ cytotoxicity 43.85 + 2.83.
The data were repre € 2
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Figure 4. Cytotoxicity effébt of the Ater o thanol extracts of S.venosa tuber at

(7

various concentrations by trypafi on assay on PBMCs. Doxorubicin (1.5

png/ml) was used as a positi entage_of cytotoxicity 81.20+ 3.63.

The data were repre T TS Y — - — . s - -
p y, |~' d
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Figure 5. Cytotoxicity effe Wal 208 "\I: 0l extract of S.venosa tuber at
' sion methods on Jurkat cells.
Doxorubicin (1.5 pg/ml) was_#Séx 7 e control with the percentage of

cytotoxicity 79+ 2.30,FRe data wer: - SSIEM (n=5).
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2. Antiproliferative effect of the S.venosa tuber extracts.

Antiproliferative effect of S.venosa tubef extracts on activated PBMCs was
inveétigated by MTT reduction colorimetric method. PHA, SPA, and PWM were used as
mitogens in this study. The concentrations of the water extract at 100, 200 and 400
pg/ml and those of the ethanol extract at 20, 40 and 80 ng/ml were used in this study.

Results in Figure 6 showed that the water and the ethanol extracts clearly

exhibited antiproliferative effect in a concentration dependent manner on PHA activated

PBMCs. The percentage of antiproliferativ; gct of the water extract was 58+2.90,

69.28 + 3.21 and 90.41+ 2MB.at i of 100, 200 and 400 pg/ml,

respectively (Figure 6A). 7 tage of ore oninhibition of the ethanol extract

was 57+2.98, 70.26 + i\\"” 7entrations of 20, 40 and 80

ng/ml, respectively (Figus ‘ g 1 ve effectiof each concentration of the

) ‘-\- iee when compared with the

"

concentrations of 100 andg20 gosmi* e e ethanol extracts, respectively
(P<0.05). \

Results in Figure 7 dler and the ethanol extracts also

{

inhibited SPA stimulated PBMCs -’- oncentration dependent manner. The

percentage of inhibitiep proli 8t was 51+1.48, 63.58+1.84 and

B, respectively. There were

setween ﬁ) ug/ml and 200 pg/mi, but

other concentrations werg &gmflcant dnffer e (Figure 7A). The percentage of

proliferation mhﬂ uf&}'e'gv ‘H ﬂ%v@ wgﬁ}ﬁaﬁﬂ 18 and 86.36+2.08

at the concentratins of 20, 40 and B(kug/ml, respeghlvely. The antlmhferative effect of

the ethaal waal ﬁ@ﬂﬁtﬁﬂ%%@é}tﬁﬂnﬁ}ﬂnﬂ of 40 and 80

pg/ml whéh compared with the concentration of 20 pg/mi (p<0.05) (Figure 7B).

79.06 + 3.49 at the “, S
no significant differencﬁt the™

Results in Figure 8 also demonstrated that the water and the ethanol extracts
clearly exhibited antiproliferative effects in a concentration dependent manner on PWM
activated PBMCs. The percentage of antiproliferative effect of the water extract was
65.33+5.88, 77.36 + 4.20 and 92.29+ 1.08 at the concentrations of 100, 200 and 400
ng/ml, respectively (Figure 8A). The percentage of proliferation inhibition of the ethanol

extract was 57+2.98, 70.26 + 3.15 and 86.26 + 3.40 at the concentrations of 20, 40 and
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80 ng/ml respectively (Figure 8B). The antiproliferative effect was significant difference
of each concentration when compared with the éoncentrations of 100 and 20 pg/mi of
the v;/ater and ethanol extracts, respectively.

By comparison between both extracts, the ethanol extract was more potent than
the water extract in inhibiting mitogen stimulated PBMCs. As shown in Figure. 6-8, the
ethanol extract could inhibit the cells at the lower concentrations than the water extract

at the same degree. This degree of inhikition was observed in all mitogens stimulated

conditions.
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3. Apoptotic effect of S.venosa tuber extracts

The water extract of S.venosa at the concéntrations of 100, 200 and 400 ug/ml
and £he ethanol extract of that at the concentrations of 20, 40, 80 and 160 pg/ml were
used in this study. Etoposide (10 ng/ml) was used as a positive control. Apoptotic and
necrotic cells were detected by staining the cells with Annexin V-FITC and Pl and using
FACS analysis (example diagram as shown in Figure 9).

The results in Figure 10 and Ta

ble, 1 showed that the percentage of apoptotic
cells (Annexin V-FITC'/PI") inducéd by the'\Wategé xtract at concentration 400 pg/ml was
late apoptosis cells (Annexin V-
. . ] — )
FITC /P1') and necrosis ce e incre OhiRsa.concentration dependent manner
eniage of the apoptotic cells was
significant difference (pz0" eentratio 4003ug/ml while the percentages
ecrotic cells were significant

-

difference (p<0.05) at th \ 00 pg/ml when compared with

The results in Figure d'¥abie monstrated that the ethanol extract that
induced apoptosis, secondary ':'i: sis t€ apoptosis and necrosis cells in a
' apgptotic cells were 14.09 and

cfilely. The percentages of

concentration dependgnt .n
25.69 at concentra o*p— _____
secondary necrosis or@ apoptosis ce 8'5.74 and|17.00 at the concentrations of
80 and 160 pg/ml, respeqfively. The percentgge of necrosis cells were 2.67, 2.34 and

7.80 at concenﬁ % ﬂ}%nﬁ%;@nﬂ ﬂﬂvﬂ ?we percentages of the

apoptosis and s ondary necrosis QF late apoptq&c cells were saplf icant difference
p<0.0ﬂ Wqﬁr@ﬂ ?fwrw1w an’\g % Hc’e}@e%‘ necrosis cells
were sigrﬂ‘icant difference (p<0.05) at concentrations of 40, 80 and 160 pg/ml when
compared with negative control, respectively.

Similar to cytotoxic and antiproliferative effects, the ethanol extract was more
potent than the water extract in apoptotic induction on human PBMCs. The similar
degree of induction was observed at the difference concentrations of both extracts. It
was observed when the ethanol extract was used at the lower concentrations than the

water extract (Figure 10-11 and Table 1-2). Moreover, both extracts induced difference
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patterns of cells death. As presénted in Figure 10-11 and Table 1-2, apoptotic was the
major pattern of cell death induced by the ethanol extract. Each concentration of this
extra;:t cause more than 50% apoptotic cell death (Table 4). On the contrary, the water
extract induced apoptotic less than 50 % (Table 3). While late apoptosis or secondary

necrosis (Annexin V-FITC'/PI") seem to be predominate pattern.
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Figure 9. Contoﬂfiyrﬂ cﬂrﬂxﬂﬂgm’o]ng ojPBMCs. The lower left
binding. pp ft ‘quadrant (o) oti I i ﬁ) itive for Pl. The
upper right quadrants show the late stage of apoptosis or secondary necrosis for both

Annexin V-FITC and PI positive. The lower right quadrants show apoptosis at an earlier

stage for positive Annexin V-FITC.
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Table 1. Apoptotic effect of the water extract of S.venosa on PBMCs. The percentages
of cell death induced by the water extract were determined by staining with Annexin V-
FITC and Pl and using FACS analysis. The data were represented as mean + S.E.M
(n=5).

* Significant difference when compared to the control group at p<0.05

% Cell death

Conditions . Annexin V-FITC */PI* PI’

Negative control .1.60 + 0.49 1.81+0.44

S.venosa 100 ug/m| 36640487 | SSSB00 + 1.2 4.64+0.83

S.venosa 200 pg/ml ('%r\ 701+167*

S.venosa 400 pg/m /j///g&‘\\\\ 473+ 8.44 +0.90 *

Etoposide 10 ug/ml

7_/ 8 ~_ ;{l\k\\\{‘ 1.57* 3.04 £ 0.87

Table 2. Apoptotic effect of ghe mg _ \\; 0@sa on PBMCs. The percentages
&
of cell death were determinegfby siaifiria v AnneXin V-FITC and Pl and using FACS

J
analysis. The data were represen .M (n=5).

oup @t p<0.05
*J

* Significant differencewhe

o C 1l death

Conditions Annexin V-FITC */PI" PI’

0.59 + 0.37

1.89 + 0.56

Pl 267+059*

14.09+0.26 * 574+049"* 234+034*

S.venosa 160 pg/ml 2569 + 2 52 * 17.00+ 1.86 * 780+093*

Etoposide 10 pg/ml

13.28+1.16* 8.93+1.30* 1.1+0.38
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Table 3. The percentage of each cell death pattern induced by the water extract of

S.venoéa on PBMCs. The data were represented as mean + S.E.M (n=5).

Pattern of cell death (%)
Total cell Late apoptosis or
Conditions death Apoptosis secondary necrosis Necrosis
Negative control 9.1+0.22 5+ 1.20 16.82 + 2.02 2063 +2.45
S.venosa 100 ug/ml | 15.31+0.88 | 38¢ 29.03 + 3.46 31.96 +2.89
S.venosa 200 pg/mi 38.19+1.83 27.08 +2.34
S.venosa 400 pg/ml 46.17 + 1.88 15.36 £ 1.11
Etoposide 10 pg/ml 46 09 +2.31 10.99 +1.16

30 /ﬂf\\t
\

Table 4. The percentage of

S.venosa on PBMCs. The*dat

\\ M (n=5).

. U e by the ethanol extract of

& 5T ‘11 ern of cell death (%)
| E R

ate apoptosis or

AN TUNMINGA Y

Conditions secondary necrosis Necrosis
Negative control 14.75 + 0.61 6.96 + 1.56
S.venosa 20 pg/mi 1£0.36 | 63.79+ 1583 | _'f- 14 + 0.92 15.08 + 1.65
S.venosa 40 pg/ml | 1‘; 55+ 0.89 16.67 + 1.47
S.venosa 80 pg/ml 1] )5.87 + 0.94 10.58 + 0.75
S.venosa 160 pg/ml . 65.& 1.69 16.44 £ 0.60
Etoposide 10 pg Hﬁ_ﬁitw 4.50 + 0.60
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Figure 10. The apoptotic” e ldhe act of S.venosa on PBMCs. The
I b -
percentages of cell death were deétermined dining with Annexin V-FITC and Pl and

s i

L)

using FACS analysis. The d M. (n=5).

1
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* Significant differenc v Ivﬂi p<0.05
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Figure 11. Apoptotic effect of“fhe ctham ract of S.venosa on PBMCs. The
LTI L
percentages of cell death were ﬁ ned t

vith Annexin V-FITC and Pl and

using FACS analysis. IE;I .M (n=5).
* Significant difference A'II en Co . onﬁ at p<0.05
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