CHAPTER IV

RESULTS

1. Cytotoxicity Test

The maximal concentratio / |d not affect the cytotoxicity to cell

culture was 2% (Vimolmas erefore, in this study, the final

J

concentration of DMSO 1rw‘ Wm more than 2%.

In this study, ¢ as determined as CD,,. All

the CDy, in this study y nd Muench (1938) (see

e
appendix). The CD,, of A@GV wé: L ' :\\u‘* Il medicinal plant extracts

act was 11.09 pg/ml (Bridelia
ovata, F4 and Cissus quadrafiguleris, ¥ _ were 11 extracts which exhibited high

CDyg, (>1,000 pg/ml). Most of t .. - ‘ era ly, @ny crude extract exhibiting high

CD,, would show low cytotoxucuty to -« d.vice versa.
2. Antiviral Activity of Mebiéinal Plant Extracts and ACY AgalrsHHSV-2
ty R \‘

Antiviral activity Eall crude and ACV waﬂdetermined as ED, (see

appendix). The EDq, of each crude extract wag, showed in Table 5. Anti-HSV-2 activity

 for each medm.ﬂ Plah{exrabt Wheevildatett Y Selociviy imblex (51 which was

calculated by dIVl g the CD,, by EDgy«(del Barrio and Parra, 2000; Rajbhandari et al.,

2001) (Ta@ Wﬂ:} ﬂﬁ ﬂ imlﬂ %:.}éasow&ﬂ@eg.:de extract.
Active extraéts with SI > 10 (28 fractions, 11 plants) were showed in Table 7 and they
were considerable as good extracts (Wyde et al., 1993; del Barrio and Parra, 2000;
Rajbhandari et al., 2001). In addition, 27 fractions exhibited low ED,, (not more than 45
pg/ml). Only F5 of Cissus quadrangularis [\WIs&I1R], F5 showed higher ED,. These

27 extracts are interesting for further studly.
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Median effective doses of acyclovir of in inactivation, pre-treatment and post-

treatment test were 0.48, 0.52 and 0.72 ng/ml, respectively and selective indexes were
294.98, 272.29 and 196.65 pg/mi, respectively.
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Table 4 /n vitro median cytotoxic dose (CD

s0) Of medicinal plant extracts.

No. Plants (Thai name) Fraction CDm(gml) |
1 |Andrographis paniculata F1 44.67
F2 177.83
(Hmzaelag) F3 44.67
F4 22.39
F5 125.00
2 |Bridelia ovata F1 39.72
' F2 22.12
(Nznn) A F3 89.13
F4 11.09
} S F5 707.95
3 Cissus qua 177.83
88.91
(WIS - 89.13
' 11.09
. > 1000
4 Citrus retigtlat 5 3‘9”15?
5 7
-~ oy - \ x
(&uTeaunatl) @ \ 5048
B (= 44.67
“* Ao 707.95
i ' iy e 707.95
5 Clinacanthus /S i
¥ &qgf:: 89.13
Wit Vgl 354.81
— 354.81
WEEE 707.95
6 |Cocos nucifera AT F1 > 1000
, 357 i
(uzwe > 1000
> 1000
\ , > 1000
¥4 Costus i0S 1 ; 44.67
X a F2 79.43
—~ L 39.81
1 \’] ﬂ 2> 1000
8 r icla-'charant/a var. maxima 2 789;;5
‘ i
<% 3 , 7079
o NTIER AN &V 8 et
5 354.81
5 Momordica charantia var. minima F1 177.83
X F2 44 .57
(E1=3Un) Fruits F3 354.81
F4 89.13
F5 > 1000
F1 177.83
F2 177.83
Seeds F3 177.83
F4 177.83
F5 177.83
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Table 4

(continued)

No.

Plants (Thai name)

Fraction

CD, (pg/ml)

10

Nephelium lappaceum

(W)

F1
F2
F3
F4
F5

88.91
177.83
177.41
44.67
158.49

11

Orthosiphon aristatus

(LTI VLTI

12

Phyllanthus a
(@nlily)

13

Scheffl: e

(Mg 5 7

-k

-

14

Thunbergiadaurifol E -
y -4

(374930) SO

15

3
P e
Vitis vinifera A

(24w (b 2,

16

Barle
(1 ARANINEL)

-

17

F1: Ethanol'extract: F2: Hexan
F4: Ethyl acetate extract; F5:

nutan.

(Wauneia)

F1
F2
F3
Fa
F5

44.67
44.56
22.39
22.18
354.81

F1

89.13
79.31

89.13
44.67
354.81

79.43
22.12
316.23
22.39
630.96

353.97
88.49
177.41
11.22
> 1000

F2

s )

F4

707.95
177.83
354.81
177.83
354.81
15.63
88.91
354.81
22.39
' 07.95
| j 354.81
354.81
> 1000

0,

e extract; F3: Aqueous-ethanol extract:
Aqueous-ethyl acetate extract
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Table 5 In vitro median effective dose (ED

s0) Of medicinal piant extracts.

Plants EDg,(1g/ml)
No. Fraction
(Thai name) Inactivation | Pre-treatment Post-treatment
1 |Andrographis paniculata F1 34.18 38.62 39.71
F2 146.15 156.45 NA
(W mzanalas) F3 15.19 23.78 36.12
F4 12.80 16.33 22.38
F5 72.04 108.32 NA
2 |Bridelia ovata F1 6.83 NA NA
RENE 4411 NA NA
(nzm) AT 63.35 NA
Fa [/ 8.06 NA
F5 225.64 354.54
3 |Cissus Quadrangularis — ;::1 10 22;2 5;‘";‘3
(wasdamnm) — T 1145 83.80 NA
/ 40 1 0298 [ NA NA
F 4 93.50 526.86 NA
4 |Citrus reticulata ¢ 2 A1.75 47.13 41.40
B 2 |- "%006 30.03 30.80
Rz Fluefou 4707\ [\ 6421 71.29
| FEa (i ; 14.62 20.82 18.47
F5771"9826.48, |\ 528.73 481.24
S |Clinacanthus siamensis PI 122098 1 - 213.00 NA
v e L ZFNA _ NA NA
QU F3° 1 72186 ! 132.92 142.02
XA | 800y 127.18 112.06
TES 700.02 NA
6 |Cocos nucifera TR b e NA NA
) . iy L NA NA
(NznFn) \;_l F3 91564 |  NA NA
Egjt= ] \ NA
= F5 NA NA
7 |Costus speciosus | ik = 32.99 43.37
¥ . F2 16.76 42.88 61.09
(G ol F3 18.71 161. 184.10
“8 '20.26 28.75
_ﬂ_ u ?‘ J q F 5¢8.3 NA | NA
8 |Momordica charéfitia var maxima|__F1 615.14 669.24 NA
F2& 11.57 _23.67 ~"16.68
(Nege) ‘ 4. “F3 27 514 65
q W’] ﬂ\a ﬂ 40 g 2106 27.57" 29:54
q F5 NA NA NA
9 [Momordica charantia var minimaff__F1 40.73 50.12 57.19
5 F2 5.95 17.51 20.70
(Nz3eaUNn) Fruit F3 75.80 124.61 116.63
F4 15.66 30.97 35.26
L F5 960.46 NA NA
F1 168.65 NA NA
F2 118.29 164.39 146.85
Seed F3 NA NA NA
F4 NA NA NA
- F5 NA NA NA
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Table 5 (continued)

Plants ED,,(Lg/mi)
No. ) Fraction
(Thai name) Inactivation | Pre-treatment |Post-treatment
10 [Nephelium lappaceum F1 14.11 87.83 NA
F2 NA NA NA
() F3 4.14 18.44 14.93
F4 227 30.56 NA
F5 5.11 56.57 NA
11 |Orthosiphon aristatus F1 717 27.93 NA
o .35 23.27 41.68
Vi uuALNg) N 8.97 NA
_Fa 21.62 NA
oS o 91.44 246.97
12 |Phyllanthus amarus — 1 11 25.27 51.52)6
Zﬁ] 30.82 50.27
(@Qnléilu) 583 | 2986 24.03
198 1.98 26.85
5 56 NA NA
13 [Schefflera leucantha ; AN .60 72.89
s NA A
(mgunulszatunie) L 848\, |\ 24929 NA
“F 4.6 __16.75 NA
__F6. 17823556, |. 637.00 618.48
14 [Thunbergia laurifolia A ke T TN 248.51 282.82
p FOUIAE R0 53 74.98 NA
(37940) = 138.64 NA
Waifia |2 5.45 NA
e == 393.86 593.96
15 |Vitis vinifera -"’.;""'..-"-E': s ; oo B 1. 304.16 327.03
: (A 2 113. J NA
(B4w) T — 29 NA
£ F4 : NA
I ~ _@3 NA
16 |Barleria lupuling F1 0.02 73 NA
. P F2 1.25 22.89 67.57
(1@aANINaY) F-% T 495 'El%ﬁﬁc NA
RR R e
| 'FE 3 NA NA
17 |Clinacanthus nu;ans | F¥ | 6139 NA J NA
&4 ol o M L UNA
o) W) VN ) T e Ciia
q E 28.10 NA NA
F5 NA NA NA

NA: no activity in subcytotoxic concentration or maximum concentration tested

(1,000 pg/mi)

F1: Ethanol extract; F2: Hexane extract; F3: Aqueous-ethanol extract;

F4: Ethyl acetate extract: F5: Aqueous-ethyl acetate extract
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Table 6 Selectivity index (SI) [CD,, / ED,]

Plants Sl
No. Fraction
(Thai name) Inactivation | Pre-treatment Post-treatment
1 |Andrographis paniculata F1 1.31 1.16 112
F2 1.22 1.14 ND
(Mmzaelas) F3 2.94 1.88 1.24
F4 1.75 1.37 1.00
F5 1.74 1.15 ND
2 |Bridelia ovata Fi 5.82 ND ND
ND ND
(=) [ F3 141 ND
) 1.38 ND
-7 3.14 2.00
3 |Cissus quadrangularis 1 : . 6.31 ND
— 72, L8 [ 0 45 1.55
(wp3demnm) A3 \[\\rgs 06 ND
1872 | ND ND
3= | ).7C ~>1.90 ND
4 |Citrus reticulata o 1 | 1.89 2.15
- Fomtup 201\ 'h 49 1.45
(&deavan) <E3 -\ &8 . 1.39 1.25
F42 4% 3.06 _2.15 2.42
5 [ 21 1.34 1.47
5 |Clinacanthus siamensis i B b 3.32 ND
X e ND ND
(Auguvin) ) D {8 2.67 2.50
e : 2.79 3.17
{_TF5 J% 1.01 ND
6 |Cocos nucifera " - TYND ND
x F2__| = ND
(New) ‘1-“' ND
- F4 IND ND
ﬂl . ND
ey
7 |Costus speciosus F1 12.45 1.35 1.03
X . 4 =" F2 474 1.8 1.30
(GLENY) ‘ ’ ! ¥ 136
ﬂ u EJ 'g 9 131 © 1.38
_q] F5 >1.67 ND ND
8 |Momordica charantia var maxima . F1° 1.15 ol p D
“R2 3. 34
(’Jmﬂ WP] 1189 | 15" " 175
q F4 8.40 6.50 6.02
F5 ND ND ND
9  |Momordica charantia var minim F1 4.37 3.55 311
% F2 7.49 2.55 2.15
(NzszaUn) Fruit F3 4.68 2.85 3.04
F4 5.69 2.88 2.53
g F5 > 1.04 ND ND
F1 1.05 ND ND
J F2 1.50 1.08 1.21
Seed F3 ND ND ND
F4 ND ND ND
\ F5 ND ND ND
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Table 6 (continued)

r Plants SI
No. ) Fraction
(Thai name) Inactivation | Pre-treatment Post-treatment
10 |Nephelium lappaceumn F1 6.30 1.01 ND
F2 ND ND ND
(W12) F3 42.85 9.62 11.88
F4 19.68 1.46 ND
F5 31.02 2.80 ND
11 |Orthosiphon aristatus F1 6.23 1.60 ND
. F2 13.30 1.91 1.07
(CLTRI IO TN iz I 4 2.50 ND
_F ; 1.03 ND
. e T 3.88 1.44
12 |Phyllanthus amarus al 3 3.53 1.72
o s 3ud 1.58 1.58
“|(gnaily) N 98 3.71
/. .5 73 1.66
81 | ND ND
13 [Schefflera leucantha e eu, ™ - 78 1.03
ME N ND
(mygulszatunag) == § o7 ND
4 Tl T4 1. ND
2268 17 1.02
14 |Thunbergia laurifolia ;F1,‘-','!.":I 12.69 42 1.25
- Dk | = )i | 1.18 ND
E.L_ = 2.06 ND
AFEE o 5 >2.54 >1.68
15 \Vitis vinifera 'FE__ 2.33 2.16
. L P20 | 486 4t ND ND
(B9w) b F3 1295 t) ND
N E ND
t f £S5l . ND
16 |Barleria lupulina | . L LE ND
. F2 71.13 3.88 1.32
(innanawan) F3 8. 1.77 ND
¢ 4 and j | D £ ND
F5 - 4. ND | ND
17 |Clinacanthus nut ! it T ND ND
] F2 6.42 ND AND
(hqyee) PR PEYY T
Q WIANNRINEE K
ND ND
q

ND: cannot be determined; SI: selective index: F1: Ethanol extract; F2: Hexane extract;

F3: Aqueous-ethanol extract; F4: Ethyl acetate extract; F5: Aqueous-ethyl acetate

extract



Table 7 Active extracts with SI > 10

a7

; Si
i Freetlon Inactivation |Post-treatment
Barleria lupulina [\&&ANINEL] F1 7815
Barleria lupulina [\&RANINE1] F2 71.13
Nephelium lappaceum [191%] F3 42.85 11.88
Clinacanthus siamensis [Augwin] F4 35.84
Viiis vinifera [84u] F5 33.28
A
Thunbergia laurifolia [$793] : ¢ ﬁ >31.10
Nephelium lappaceum [M1Z] '5' —E— 31.02
Clinacanthus siamensis [A1 o} 23.61
Phyllanthus amarus [gnl Ny 22.81
Phyllanthus amarus [gn s 7 4 4 22.59
Orthosiphon aristatus [Wojutinauiin s AP \\3\ 22.57
Vitis vinifera [a4u] Ao Y\ 22.28
Costus speciosus [Lgﬂaﬁu] el 1—":_ 21.96
& |
Nephelium lappaceum [141¥] = 19.68
Bridelia ovata [Wznn] Fa 18.95
o B (o g
Clinacanthus siamensis [ﬂyigl.m] =t 16.23
r
!
Bridelia ovata [uznn] ‘r-' 15.84
Phyllanthus amarus [gn s Lﬁ il 15.13
- '#
Costus speciosus [lgﬂiﬂu] " F3 13.36
A — ]
Orthosiphon aristat 1} | ~ f‘ 30
1 . y !
Vitis vinifera [ﬂqu] q,] o o 3 12.95
Thunbergia laurifolia [$71930] H ‘Hﬁ%—# "] je\ea E l
Clinacanthus' nutans [ f F L 12.
Costus spm [l.gmﬁu] F1 12.45
Bridelia ovata [nznn] F3 12.42
Cissus quadrangularis [\WT3&IA] F1 11.41
Cissus quadrangularis [\WEFRIHA] F5 >10.70
Orthosiphon aristatus [WouanwNg] F3 10.04

F1: ethanol extract: F2: hexane extract; F3: a
extract; F5: aqueous-ethyl acetate extract.

queous-ethanol extract; F4: ethyl acetate



3. Percent Yield of Crude Extracts

Table 8 Percent Yield of crude extracts

: Fresh plant . Extract Yield
No. Flants (Thai name] weight (g) Feraigtian weight (g) (%)
1 Andrographis paniculata 112.14 F1 13.81 12.31
(Hmzanelas] Fe 0.80 0.71
F3 1.37 1.22
\ F4 4.86 4.33
F5 6.37 5.68
2 Bridelia ovata : 1 36.94 6.91
[nznn] ) 11.42 2.14
4.50 0.84
3.21 0.60
15.70 2.94
3 Cissus quadrangul 2714-‘ 14.92 3.56
[wgsdaznm] 3 0.73 0.17
0.49 0.12
@ (A A

Ao 0.28 0.07
-~ 1.59 0.38
4 | Citrus reticulata ' rg}@ ) 1 70.50 3.56
i —— 3.98 0.17

[ANBaNIY] Y T
e F 5.70 0.12
ORI F4 8.44 0.07
: 40.95 0.38
5 Clinacanthus sia ~ .18.08 7.10
m 3 2.82 1.11
F4 3.74 1.47
L e T ﬂéﬂg 2.43
6 | Cocos nuciﬁ u E I J 4 \ _GJQ 12.66
endg] U ¢ F2 43.19 8.24
« 1519 0.99

£ !

A WIANN DU NNV EERE
q _ F5 10.45 1.99
7 Costus speciosus 733.30 F1 6.14 0.84
F3 0.91 0.12
F4 0.75 0.10
F5 3.32 0.45
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Table 8 (continued)

. Fresh plant . Extract Yield
No. Plants [Thai name] weight (g) Fraction weight (g) (%)
8 Momordica charantia var. 461.00 F1 9.50 2.06
R F2 0.12 0.03
— F3 0.76 0.16
o F4 0.55 0.12
F5 7.39 1.60
9 | Momordica charantia var. ‘ ,/ . F1 14.10 2.73
_— 2 0.33 0.06
[uv?v%un] Fruit - ) 1.85 0.36
o < , 2.10 0.41
N 9.11 1.76
Rk 2.06 13.21
0.09 0.58
d i 4 0.17 1.09
- \ 0.12 0.77
S (C AN 1.40 8.97
10 | Nephelium lappaceum 6 i,., 1 20.60 2.98
W“! - 3.68 0.53
.ﬂﬂ {;'1 |
i = F 5.60 0.81
EEE F5 4.04 0.59
11 Orthosiphon aristatus o .-_..-»’“E}? 95" ‘ 9.26 5.23
M vwaun] 199 1.12
e 47 0.83
-~ - 1.87 1.06
I_ﬂ FS ﬁ 2.28 1.29
12 | Phyllanthus amarus 417.00 F1 22.85 5.48
fgnlaly] EJ ﬂ N AN=R 0.93
_ 11159 0.37
F4 5.15
‘ . .
8 £41 0100 ﬁ Q 00, &
13 | Sche ca : E 9 F | L2831
F
Brgumilszanunie] 2 341
F3 3.33
F4 2.55
FS 11.64 2.60
14 | Thunbergia laurifolia 34.30 F1 0.55 1.60
i F2
F3 0.09 0.26
F4 0.07 0.20
) 0.26 0.76
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Table 8 (continued)

. Fresh plant ) Extract Yield
No. Plants [Thai name] weight (g} Fraction weight (g) %)
15 | Vitis vinifera 28.00 F1 6.11 21.82
(a4 F2 0.07 0.25
F3 1.68 6.00
F4 2.08 7.43
FS 2.28 8.14
16 | Barleria lupulina 157.57 F1 16.60 10.54
LanaWawey] = 238 1.61
F3 2.18 1.38
2.47 1.57
. - 9.33 5.92
17 | Clinacanthus nutans 6.02 N 8.43 5.38
, 0.78 0.50
W 1.84 1.17
: ' 4.49 2.87
F1: Ethanol extract; F2: Hexane e F? Aquedus-e ict; F4: Ethyl acetate extract; F5:
Aqueous-ethyl acetate extract % -
:1’5!
e TR
Percent yield.of .8 of fresh plant weight.
Almost fractions that Nigher polarity than others).

]
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