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ABSTRACT

Oral acute toxcity of Centella asiatica (L.) Urban powder (CA) in mice revealed
that median lethal dose (LDSO) of CA was more than 8 g/kg body weight. Histopathologi-
cal study revealed no abnormality contributed to CA. Chronic toxicity has been investi-
gated in six groups of Wistar rats, each of 30 rats (15 of each sex). Group 1 was the water
control group while group 2 to 5 received CA by oral administration at the doses of 20,
200, 600 and 1200 mg/kg/day respectively for six months. Group 6, a recovery group,
received 2000 mg/kg CA and the administration was withdrawn two weeks before
sacrificed. The result revealed that average body weight and food consumption in all
CA-treated groups were not different from those of the control groups. Male rats receiving
CA at 600 and 1200 mg/kg had significantly less white blood cell counts than the control
group (p<0.05); however the number of white blood cell increased after CA discontinuation
for 2 weeks. Male rats receiving 600 mg/kg CA and more had significantly higher levels of
sodium and chloride than control group (p<0.05) and female rats treated with 1200 mg/kg
CA had significantly higher sodium level (p<0.05) as well. However, these alterations were
trivial and within normal range. Histopathological study of various visceral organs did not
show any pathognomonic lesions caused by CA. Therefore, it may be concluded that CA

produces no toxicity in Wistar rats.
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nenssndszn A

fitTuvaveuqm  mdumuwngunwlng nanawmMIwndunslineuaznis
UWNIMAURNNTENTI DI 1 ﬁlﬁnu iy uulasamaldsanuduivoes yulwatun
Uszanaudszanns 2546 UAZVBVBLATE W1 NTA TN dendua indngrm asmsuwng
ﬁmm”am@lmmi”@15ﬂ@aamaz°ﬁaU%mezﬁﬁa;&ama Al iauﬁmﬁ%ﬁwﬁmju‘"mfﬂmm
MUWILING @3 1515 qmﬁ"ﬁmm’%’muﬁaa ”mfmaamazqﬂmtﬁﬁﬁf’nﬂu

MW 1 HANIATINAMNNNILARLAZUIN 1308w Triterpenes 289HILIUN

USnm % (W/W)

ﬂ??ll%% 9.3
N7 11.89
Lﬁ”]ﬁvl,&llﬂtaﬁ Ul%ﬂi@ 0.12
el ﬁ'@@T’mLamuaa 16.60
15 fadein 20.16
Asiaticoside 0.0147
Asiatic acid 0.0110
Madecassoside 0.0792
Madecassic acid 0.0182

A159N 2 wamim'mLﬁaLﬁaai'm:maqawm%%ﬂmmaam&ﬁu%’mﬁﬂﬂ U

LRUUNAWDINITIILIN
wUdUINI
aEe madfouulaafing NANAILAYN  NYUNARDY
(n=10) (n=10)
RN NRL
wila NRL
aa Hemorrhage 1/10 3/10 NS
Congestion 1/10 1/10 NS
al Hydropic degeneration 3/10 6/10 NS
la Congestion 6/10 6/10 NS

U uWuf  NRL
NRL= No remarkable lesions
NS = Not statistically significant from control group(p=0.05)




ol 97 1IMTUNNIUNK (NDURZMTUNNEM AN

U 0 auf o GowIgs-nuengn b

{ qo’ o o % g, %] (% % % 6 H v
MINN 3 WIARNAD (NTN) UWATWINENDINI NWNS (%) mamgusmwwé’ﬁlﬁsnm

% [ =
Uauntinian 6 Lhan

' v v o @
nqwgw‘lmummun (un./nn./anm)

0 20 200 600 1200 1200-R
n=15 n=15 n=15 n=15 n=14 n=14
12 q
WRINAATNAK 205.26%£11.54 203.13%£11.66 203.86%£15.11 205.10%£10.00 205.34%10.10 199.14%£6.16

¥ o o D)
wiunaa ang

622.39£57.65

616.10%£48.99

611.56£68.97

598.71%55.28

647.65%£78.98

576.04£+63.66

DI 0.35£0.03 0.35%0.04 0.35%0.03 0.36£0.03 0.34%0.04 0.35%0.10
ﬁ"s‘la 0.24%£0.02 0.24%0.02 0.24%0.01 0.24%£0.02 0.23%0.01 0.25%0.03
ilan 0.28£0.02 0.27%0.04 0.28%0.03 0.28£0.02 0.27%0.03 0.29%0.03
NITINITDINS 0.36%0.03 0.36%0.03 0.35%0.03 0.36£0.03 0.36%0.02 0.37£0.03
AU 2.38%0.16 2.42%0.16 2.35£0.16 2.30£0.18 2.34%0.23 2.44%0.16
1(71'1’5"!2] 0.21£0.01 0.20%0.02 0.20%0.02 0.20£0.02 0.19%0.02 0.21£0.02
1(71‘1]'31 0.21£0.02 0.21%£0.02 0.21£0.02 0.21£0.02 0.20%0.02 0.22%0.02
gty 0.17£0.01 0.17%£0.03 0.17%0.02 0.17£0.02 0.16%£0.02 0.17%0.01
nszwztl 19z 0.029%0.006 0.030%£0.004 0.031%£0.005 0.029%+0.005 0.029%£0.005 0.031%£0.007
dmnzdng 0.52+0.05 0.51+0.08 0.53+0.06 0.52+0.07 0.51+0.06 0.52 +0.09
DMNZN 0.52£0.05 0.52%0.05 0.53%0.05 0.52£0.06 0.50%0.05 0.51%0.09

alumson aelugiluasdnads = widsswwannsgin

“UANAWINNINAVANDLEWAEY 1AYN9 AA (p<0.05)

A %‘ v @ [ %’ % % v o ¢ A A vo
AN 4 WIRWNAI (ﬂ‘SN) LAaswIiunalzgle NN (%) ?.IE]G‘WIQLLTYILWWLNEJ‘YIIG]?U

o [ =
WHIUIUNLNLIAT 6 LADK

] av v o %
nqwgw‘lmummun (un./nn./anm)

0 20 200 600 1200 1200-R
n=15 n=15 n=15 n=13 n=14 n=14
WANAATHAK 162.74£9.32 163.89£6.44 160.87£8.40 161.50£7.17 159.52£9.57 163.01£10.45

Wning afig

324.44%42.33

329.53%£22.21

311.37£31.47

310.61%£24.44

320.87%£29.94

311.85%£19.84

DY 0.62£0.07 0.62%0.05 0.64%0.05 0.64%£0.05 0.62%0.11 0.62%0.10
ﬁ"a‘la 0.29£0.03 0.29%0.03 0.28%0.03 0.29£0.03 0.30%0.02 0.28%0.02
ilan 0.38£0.05 0.40%0.02 0.37%0.03 0.39£0.03 0.39%0.04 0.38%0.04
NITINITDINS 0.48£0.05 0.49%0.02 0.47%0.03 0.51£0.06 0.53%0.13 0.48%0.04
AU 2.26%0.21 2.39%0.28 2.19£0.18 2.30£0.20 2.40£0.23 2.26%0.14
1(71']}"!2] 0.23%0.02 0.24%0.02 0.23%0.02 0.24%£0.02 0.24%0.01 0.24%0.02
1(71‘1]'31 0.25%0.03 0.26%0.02 0.25%0.02 0.25£0.02 0.25%0.02 0.25%0.01
gty 0.21£0.03 0.22%0.03 0.20%0.03 0.22£0.03 0.21%£0.03 0.19%0.02
szt 19z 0.027%£0.004 0.030%£0.005 0.027%£0.004 0.027%£0.005 0.026%0.003 0.025%0.005
anan 0.23%0.09 0.21%£0.06 0.23%0.07 0.21£0.08 0.22%0.06 0.21£0.04
%’ﬂvlﬁi‘ﬁ'lil 0.018%£0.006 0.016%£0.005 0.018%£0.004 0.019%£0.005 0.018%£0.005 0.018%£0.004
%’a12i1|11 0.017%£0.006 0.017%£0.005 0.019%£0.005 0.017%£0.004 0.018%£0.007 0.017%£0.005

alumson aolugiluasdnads = wissuwannsgin

“UANAWINNINAVANDLEWNEY 1AYN9 AA (p<0.05)



M3 IMIUNNIUA INUaNITUANEMIaIAeN

11 o atiun o dgwies-nuges beee

A 1 a A YA Yo % @ -
AN 5 N&ﬂ’]i@li')ﬂﬂ’lﬂ'\dtﬂﬁ@l’)ﬂEI’]?.IQ\‘MELL?YIL‘Wﬁﬁdﬂlﬁiﬂﬂﬂﬂ')ﬂﬂtﬂuna'] 6 LA

] a9 v o o
nzgwk‘m'lmummun (3n./nn./ %)

wmniaas 0 20 200 600 1200 1200-R
n=15 n=15 n=15 n=15 n=14 n=14

Hematocrit(%) 48.00%+1.73 47.17%4.07 43.92+12.30  46.68%1.45 44.28%+12.31 45.55%12.69
Hemoglobin (g/dl) 15.65£0.48 15.76£0.34 14.43%4.03 15.38£0.39 14.47%4.01 14.64£4.09
RBC (x10°cells/UL) 9.07%+0.36 9.00£0.26 8.23%+2.31 8.85%0.31 8.37+2.33 8.55+2.41
MCV (fl/red cell) 52.95%1.17 53.54%1.63 49.87%13.89 52.79%1.62 49.37+13.70  49.75%13.87
MCH (pg/red cell) 17.29£0.58 17.52£0.44 16.38+4.57 17.40£0.54 16.13%4.47 16.00£4.47
MCHC (g/dl RBC) 32.63%0.68 32.73%0.34 30.66+8.49 32.97%0.41 30.51%8.46 30.02+8.32
WBC (K/UL) 5.39%1.35 4.07%1.18 4.05%1.35 3.89%1.16* 3.78%1.39%  4.36%1.57*
Neutrophil (%) 14.19£3.70 15.94%5.54 19.12+8.39 19.62%4.52 20.58%9.81 18.87£8.18
Eosinophil (%) 1.34£0.13 1.53£0.88 1.37£0.59 1.43£0.64 1.60£0.81 1.56£0.73
Lymphocyte (%) 77.67%5.36 74.02%9.69 66.40%20.15 72.39%5.75 63.67%19.53 63.5820.65
Monocyte (%) 5.10%2.34 6.50%3.99 5.02%2.40 4.95%2.02 5.75%2.69 6.315.58
Basophil (%) 1.71£0.77 2.01£0.93 1.49%1.26 1.60%0.85 1.73%1.04 2.32+2.40
Platelet (K/UL) 1003.10%£47.72  971.37£62.62  857.80%252.25 055.60+67.64 930.43%265.89  920.73%265.36

alumson aslugiluasdnade = wissunanasgn

“UANGAWINNNAIUANDLA®Y AN DG (p<0.05)

A 1 A A A Al v Y @ o]
139N 6 Naﬂ'ﬁ@li')i]ﬂ’]ﬂ']\‘l‘[aﬁﬁnﬂEl']“].l?]\‘lﬁ}élliﬂlﬂﬂmElﬂ1ﬂi‘]JN\‘i‘]J')iJﬂlﬂ%L')ﬁ'l 6 LA

N A =)
ﬂa‘NWI;.WIVLGIiUNGU'HJﬂ (3n./nn./nm)

MNfaes 0 20 200 600 1200 1200-R
n=14" n=15 n=15 n=13 n=14 n=14

Hematocrit(%) 43.29%12.15  46.61£2.10 44.90%1.94 39.96%16.30  42.28%11.89 43.04%11.99
Hemoglobin (g/dl) 14.26£3.99 15.32£0.62 14.86£0.57 13.19+£5.38 13.96£3.92 14.16£3.96
RBC (x10°cells/UL) 7.43%2.07 7.99%0.48 7.94%0.46 6.90+2.82 7.23+2.04 7.40£2.07
MCV(fl/red cell) 54.34%15.16 58.44%2.43 56.65%1.37 50.28%£20.52  54.64%15.26 54.30%15.09
MCH (pg/red cell) 17.92+5.00 19.22+0.79 18.76%0.58 16.61£6.78 18.06%5.03 17.86+4.97
MCHC (g/dl RBC) 30.76%8.53 32.89%0.42 33.11%0.45 28.63%£11.63  30.85+8.54 30.70%8.50
WBC (K/UL) 1.75%1.02 2.16%0.75 1.96%0.77 2.10%1.23 2.91+2.16 1.83%0.67
Neutrophil (%) 18.05+10.39 18.49%10.03 17.57%+4.94 16.20+10.58  19.16+16.24 15.36+5.66
Eosinophil (%) 1.55%0.87 1.59%0.67 1.28%0.45 1.21£0.75 0.90%0.56 1.25%0.70
Lymphocyte (%) 68.63%21.73 73.38%12.37 76.13%6.83 65.65%£27.90  69.27%24.97 70.96%20.33
Monocyte (%) 3.97+2.27 5.10+2.51 3.83+2.19 2.73%1.78 3.11%1.58 4.36+2.37
Basophil (%) 1.13%0.88 1.45%0.87 1.19%0.69 0.89+0.58 0.90%0.59 1.40%0.66
Platelet (K/UL) 794.23%£246.66 943.20+89.09  968.70+132.12  786.10%327.97 861.17£252.81 827.33%260.86

dluaan adluginasiiadn £ wdoawuwnasgu

“uandwnnnguaiuguatnaiii dyne G (p<o.0s)

# 1nzdealdle 1 dn

[o19)]
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A 1 A Aaa YA v % @ A
A1INN 7 Naﬂ’li@li's%ﬂ"m'lﬂLﬂ&lﬂa%ﬂ?ladﬂ%tﬁﬂLWﬁE‘YIv[GISUNGU')?IJﬂLfIJ%L'J'éI’I 6 LAaw

] av o o %
nqwgw‘lmummun (un./nn./anm)

mniaes 0 20 200 600 1200 1200-R
n=15 n=15 n=15 n=13 n=14 n=14
AST (U/L) 80.20+13.09  77.53%0.23 74.40%12.52 77.40%11.70  78.35%7.97 75.867.66
ALT (U/L) 34.40%8.34 32.67%4.29 28.67%5.00 33.27%5.26 31.07%4.57 34.50%4.03
ALP (U/L) 53.60%7.74 52.87£10.71  52.27%0.67 55.53%11.66  53.93£0.36 53.78+8.63
Total protein (g/dl) 6.65%0.20 6.61%0.24 6.50%0.21 6.53%0.21 6.67%0.25 6.81£0.30
Albumin (g/dl) 4.29%0.11 4.30%0.10 4.34%0.11 4.31%0.11 4.41%0.15 4.37%0.16
Globulin (g/dl) 2.36%0.22 2.32%0.21 2.16£0.18 2.21%0.18 2.26%0.16 2.43%0.20
Bilirbubin (mg/dl) 0.043+0.023  0.047+0.020  0.047+0.025  0.04520.026  0.048+0.021 0.0570.029
BUN (mg/dl) 18.64£2.20 18.42%2.67 17.75%2.05 17.11£2.21 17.68%1.59 19.31£2.28
Creatinine (mg/dl) 0.73%0.05 0.73%0.06 0.71%0.06 0.69%0.04 0.70%0.06 0.73%0.04
Glucose (mg/dl) 195.75%49.63  185.54%40.21  174.33%34.30  172.64%22.33  183.70%£23.07  192.82%30.64
Uric acid (g/dl) 2.04%1.78 1.81£1.13 1.96£1.46 1.49%0.53 1.56£0.76 1.96%1.12
Triglyceride (mg/dl) 142.84%31.65  143.24%50.03  120.44%27.25  113.78%24.80 128.37%22.55  130.18%45.79
Cholesterol (mg/dl) 79.98%11.60  74.96+11.20  68.56%10.04 66.58£13.25  69.83%13.19 72.91%18.01
Sodium (mmol/1) 146.33%£1.54  146.87£1.13  147.07%1.10 147.80%1.32%  148.29%+1.14%  148.14%1.20*
Potassium (mmol/1) 5.56%0.97 5.27%0.85 5.31%1.03 4.95%0.68 4.860.68 5.080.77
Chloride (mmol/1) 108.93%£1.58  100.33%£0.98  110.00%1.13 110.67£1.50%  110.50%1.02%  111.07%1.33*

anlumaon adluglesduado = wdsaumnaigu

“uandneannguaLauegaiils Wme 4@ (p<0.05)

A J A aa A A Yo % @ A
A13INNN 8 Naﬂ'ﬁ@li'ﬁ]ﬂ'\‘ﬂ']\‘llﬂNﬂa%ﬂ‘ﬂaﬂﬁ}élﬁﬂL‘Wﬁl&lﬂﬂ‘lﬂi‘ﬂﬂ\‘lﬂ?ﬂﬂlﬂ%naq 6 LAY

' v v @ a
nannwilasunetun (an./nn./ )

MNfaes 0 20 200 600 1200 1200-R
n=14" n=15 n=15 n=13 n=14 n=14
AST (U/L) 79.85%13.20 71.80£16.33 76.87%13.62 75.38%£10.97  80.43%18.35 78.50%12.51
ALT (U/L) 29.79%10.52 24.87£8.47 27.07£7.95 26.85%5.93.48  30.21%11.00 27.21£7.96
ALP (U/L) 21.07£4.65 19.87+3.79 20.67%5.73 20.38£6.23 22.36£5.60 20.79%4.98
Total protein (g/dl) 6.80£0.30 6.93+0.30 6.83%£0.30 6.75+0.25 6.87£0.55 6.97£0.33
Albumin (g/dl) 4.90£0.22 4.92%0.24 4.94%0.19 4.88+0.24 4.99%0.64 4.99£0.32
Globulin (g/dl) 1.90%0.20 2.02£0.15 1.89%0.18 1.86%0.20 1.94%0.12 1.97%0.08
Bilirubin (mg/dl) 0.09%+0.04 0.08%0.03 0.09%£0.05 0.07%£0.03 0.07£0.05 0.08£0.03
BUN (mg/dl) 18.48+2.62 19.27%+2.09 20.60%4.08 20.03%2.11 21.59%3.95 18.86+2.35
Creatinine (mg/dl) 0.75+0.04 0.75%0.07 0.79%£0.09 0.77%£0.05 0.79%0.09 0.75£0.05
Glucose (mg/dl) 142.24%23.46  146.22+16.57  134.82%13.69  135.20+20.28  144.93%24.22  144.23+19.44
Uric acid (g/dl) 0.93+0.57 1.29%+1.04 0.88£0.39 0.75+0.32 0.92%0.39 0.81£0.27
Triglyceride (mg/dl) 58.50%29.04 64.39%23.51 48.93%13.00 47.57%13.62 61.24%25.49 75.92%50.06
Cholesterol (mg/dl) 60.53%14.89 70.11£15.66 54.81%11.56 57.85%12.61 64.92%13.45 60.63%16.95
Sodium (mmol/1) 145.57+1.65 145.73+1.62 146.53%£1.13 146.85%+1.46 147.36£1.50%  147.07%0.73
Potassium (mmol/1) 4.74%+0.60 5.02+1.19 4.41£0.67 4.40%0.50 4.36£0.67 4.10£0.60
Chloride (mmol/1) 111.71£1.94 111.20%£1.52 112.13%1.64 112.46%+1.33 111.93%+1.33 112.29%0.83

alumau adluziosduado = udsauminaigu
uandvnnguauguatneii e G (p<o.0s)
# 1nzifaaldle 1 6
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A1597 9 wamsmmLﬁatﬁaai'ﬂ'a:wmqawm%%ﬂmmamy}usnmﬁé’ﬁlé’%’umﬁ"mn
[=f
1Wwan 6 Lhaw

YWIADINITIUN(NN./NN./TW)

27872 ﬂ‘]‘ilﬂsﬂ%tlﬂﬂ@ﬁw‘.l 0 20 200 600 1200 1200-R
n=15 n=15 n=15 n=15 n=14 n=14
o Lymphoid proliferated peribronchioles  13/15 11/15 7/15% 11/15 7/14* 11/14
la Focal myocardiosis (+1) 0/15 0/15 2/15 4/15 2/14 0/14
A Hepatocyte fatty degeneration 5/15 9/15 10/15 8/15 8/14 6/14
Protein cast deposited in sinusoids(+1) 0/15 0/15 0/15 6/15% 7/14* 0/14
NINIEDINTT Submucosal edema with PMN 0/15 0/15 1/15 0/15 0/14 0/14
infiltration
80 Lymphoid aggregated in submucosa 1/15 2/15 2/15 1/15 1714 5/14
g 4/15 5/15 2/15 3/15 114 1/14
ANz No remarkable lesion
dawnunla Cortical fatty degeneration (+1) 1/15 3/15 8/15* 6/15* 12/14* 4/14

auavlumman adlugdues Swownuiiananumnd a2 Swamrunanualunga
* uandnnngunuguadneiliy dyne §8 7 p<o.0s
+1 panoils malaswudamuiisadnias (mild degree)

M1579N 10 Nam‘mi'xmﬁaLﬁaai'mxmaqawm%’“mmwaam&uswmmﬁaﬁ‘lﬁ%’um
Y] [
Uunwal 6 1Aaw

YWIAVBIHITALN (IN./NN./In)

2787z msiaguudasiiny 0 20 200 600 1200 1200-R

n=15 n=15 n=15 n=13 n=14 n=14

aq Lymphoid proliferated peribronchioles  8/15 9/15 3/15 8/13 /14 3/14

NI Chronic gastritis and mucosal 0/15 0/15 0/15 0/13 1714 0/14
hyperplasia

AU Protein cast deposited in sinusoids(+1) 0/15 0/15 2/15 0/13 2/14 0/14

a Chronic pyelititis 0/15 0/15 0/15 1/13 0/14 0/14

Pelvic dilatation 0/15 0/15 1/15 1/13 0/14 0/14

60 Lymphoid aggregated in submucosa ~ 2/15 2/15 4/15 0/13 2/14 5/14

Hvl”lmj 5/15 3/15 0/15 5/13 3/14 3/14
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