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A1519# 1 il (n.) uazsimnnedeaz “NWMs (n./1,000 n.) saanynAgAlasy 15 dnenugefingle a \Owian 6 o

NANAIUAN NAXNVIAREI-YUIA 15 AR (N./AN. %)

27878 Jﬂﬂé'u tragacanth 10 100 500 500-R

G 3.62 +0.32 3.69 £ 0.32 3.81£0.19 3.62 £ 0.41 3.80 £0.38 3.93 +0.33
‘ﬁﬂﬁl 2.54+0.16 2.59 £ 0.26 259+ 0.17 258t 0.12 2.78 £ 0.42 2.62 £ 0.21
Uan 2.89+0.33 3.22£0.51 3.26 £ 0.24 3.05 £ 0.40 3.24 £ 0.40 3.17£0.22
AU 2358+219 2325+150 24711120 26.23+2.11 27.68+321** 2581+2.14
NISLNEDINT 3.69 £ 0.47 3.78 £ 0.38 4.02 £0.47 3.79+0.36 4,151 0.34 4,22 £ 0.56
EEY 1.5340.17 146+0.13 1.63+0.24 1.6110.16 1.63+0.20 1.61+0.24
Taam 2.25+0.23 2.22+0.16 2.35+0.19 2.29+0.27 2.48 £ 0.36 2.47+0.18
vlﬁl“if’]&l 2.10 £ 0.22 2.06 £ 0.13 2.17x0.12 2.14£0.17 2.39 £ 0.33* 2.39 £ 0.27*
AEUNZA1 478+ 0.70 5.39 + 0.63 5.13+0.56 4,62 +0.84 5.01 £ 0.96 5.09+0.78
aunzgne 487 +0.85 5.29 + 0.55 5.24 + 0.46 472 +0.85 5.38 £ 1.30 5.26 £ 0.79
IFiE]NﬂN’JﬂvLEI‘ZI’ﬂ 0.06 £ 0.02 0.07 £ 0.01 0.07 £ 0.01 0.07 £ 0.02 0.07 £ 0.01 0.06 £ 0.01
Aavinladne 0.065+0.012 0.077+0.016 0.073+0.010 0.075+0.017 0.082+0.012* 0.078+0.010
nsziwnzd 19z 0.30 * 0.06 0.29  0.06 0.31 £ 0.05 0.29 £ 0.06 0.32+0.07  0.28 +0.05
ﬁﬂﬂﬁﬂLéNﬁ% 192.70£7.97 192.12%+13.13 193.54+13.79 193.56*+12.89 192.08 +17.59 193.70 £ 11.80

WINTEN " A 605.67 £ 52.13 587.36 £ 60.48 562.03 + 35.39 604.97 £ 63.88 566.34 £ 59.05 558.63 £ 42.92
Alwason adluglaasdniade = wdesuuwinnsgi

* UANAINNGHATUANEIEWIDE1EY ARy (p<0.05)

# WANAIAINNGNAIUANAIY tragacanth BE98I%E ARy (p<0.05)
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A1519# 2 Wi (n) wazimsinedenz “uWns (n/1000n) asnymAlleqlasu 13 dnenugefingle a Uwian 6 o

NANAIUAN NANNARBI-AUIA 15 AR (WN./NN./AU)

2987 ﬁlﬂné'u tragacanth 10 100 500 500-R

ol 6.38 £ 0.68 6.37 £ 0.46 6.48 £ 0.52 6.86 £ 0.70 6.84 £ 0.54 6.57 £ 0.65
¥la 3.20 £ 0.30 3.14+0.18 3231035 3321039  329+020 3421033
Uan 4.22+0.55 417 10.24 4151034 4521045 4431043  4.39+10.33
AU 23.41 £5.03 24.26 + 1.69 25.44 + 3.69 26.11 £ 2.83 30.09%1.79%* 28.24 +2.98*
NITLNIEDINT 5.19+0.74 5.03+0.36 5.74 £ 0.75 5.50+ 0.51 5.96 + 0.55 5.90 £ 0.91
EaHY 2.07£0.22 2.05+0.18 2.1310.36 2.12£0.21 217+0.30 2161037
Tpa 2.77 £ 0.33 2.74+0.21 2.7510.26 2.89 £ 0.25 3.00 £ 0.31 3.0310.28
Iadne 2.64+0.24 2.65+0.19 2.61 t0.27 2.76 £ 0.18 2.78 £ 0.23 2.88 £ 0.30
ANPHINIALIN 0.15 £ 0.03 0.14 £ 0.02 0.14 £ 0.03 0.16 £0.03 0.14 £ 0.02 0.15 £ 0.03
Aannanlaze 0.16 £ 0.03 0.15  0.02 0.16+0.03  0.16+0.02  0.15%0.02  0.15%0.04
nszwel 19z 0.32 £ 0.06 0.29  0.05 0.28+0.07  0.33+005 0331004  0.31+0.06
AN 2.12+0.69 2.121£0.34 240+ 0.61 2.131+0.62 2.76 £ 0.85 2.41+0.70
sildam 0.26 £ 0.07 0.27 £ 0.05 0.24 £ 0.07 0.28 £0.05 0.26 £ 0.08 0.28 £ 0.07
5ldgne 0.27 £ 0.07 0.28 £ 0.04 0.24%0.11 0261006  0.28+0.07  0.29%0.07
wminiSNE% 156.2615.87  156.98+9.27  157.7749.53  157.7216.87 154.00%8.14  161.6918.87
ﬁﬂﬂﬁﬂg% A 304.08123.91 307.03£18.86 301.09126.56 295.77£18.69 290.48t21.29 309.43140.37

Alwa131ou asluguzasAiade + wdesunnnsgu
* UANANIINNGHATUANGIEWIDE1REE ATy (p<0.05)
# WANAIAINNGNAIUANAIY tragacanth BENIHE ATy (p<0.05)

A15199 3 Amsladminerzamywagilasu 15 Aeenugadindle o Juwaan 6 iHew

NANAIUAN NANNARDI-IUIA 15 AR (WN./NN./AU)

2987 1jl'ln§§'u tragacanth 10 100 500 500-R
ganlanse (%) 30.01+1.10  30.33+1.33  3042+1.34 30.15+1.33  2964+1.01 30724183
glalnadu (n./na.) 1579+0.53  1594+075  1596+066  1578+0.72  1555+045  1593+0.93
\iAeAuAY (X1000988/88°) 9.08 + 0.35 9.15 +0.43 9.08 +0.58 9.14 +0.41 8.88 +0.32 9.24 +0.48
MCV (fL/red cell) 33.08+0.64 33154039  3356+0.97 33.00%109 33401062  33.25%102
MCH (pg/red cell) 17.40£040 17431029 1764056  17.27+066 17.51+0.30  17.24+0.48
MCHC (n./ma. \iAIiemuAs) 52.59 £0.67 5256+ 042  5252+040 52371042 52441051 51.87£0.66%"
WfiAdena1a (X1030988/88°) 3.17 £0.71 3.16+0.72 3.19+0.73 3.25+0.75 3.20+0.97 2.95 + 0.44
alasila (%) 3441+6.91 32651573  37.02+0.68 3520++11.37 37481890  29.97+754
8la°Tuila () 1.85 1 0.50 2.35 1 0.92 1.60  0.63 1.52 + 0.66 1.45  0.55 1.6110.39
aulnlast (%) 50.43+7.66  6260+578  59.72+921 60.19+11.61 59.23+8.10 6571861
Talwlast (%) 3.03+382 151+ 1.17 1.25 £ 0.80 2.03+2.41 1.1440.89 2.00+275
wledla (%) 1.28 4 1.28 0.81£0.51 042 +0.21 0.96 + 0.46 0.70 +0.34 0.71+0.77

Inanien (x103ma§/w3) 878.17 £65.32 865.91£40.15 863.64185.69 912.71+85.34 893.251 132.39 881.13187.29

Alwa131ou asluguzasAiade + wdesunninsgvm
“UANENNINNGHAIUANGIEWIBENSHRE AIN1G {5 (p<0.05)
“UANAN9NNGHAIUANGIE tragacanth aeedive MATYNNY §F (p<0.05)
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A15191 4 Amnsladeingrzasmymadeilasu 15 dRewugaiingle o 1waan 6 haw

27878

ganlmase (%)

glalnadu (n./ma.)

[ a 14
LALRaRALAY (X100 388 /HH.2)
MCV (fL/red cell)

MCH (pg/red cell)
MCHC (n./A4. IALRaALAS)

[ a 14
LALRBERZ1Y (X10%288/8H°)

flnsila (%)
8l Tufla (%)
anlnlasd (o)
Tulswlas (%)
wlsfla ()

inaALReR (X10%aa,/Na°)

NANAIVAN NANVAREI-YUIA 15 AR (N./AN./3%)

Jmé"u tragacanth 10 100 500 500-R
29.9310.99 29.2311.05 29.52 £ 1.54 29.18 £ 1.40 30.37t1.12 29.38 £ 1.29
15.80£0.62  15.63+0.56 1570+0.77 1545+0.72  16.03+0.64  15.61 £ 0.65
8.46 + 0.25 8.24 £ 0.35 8.40 £ 0.48 8.27 £ 0.55 8.58 £ 0.48 8.28 £0.47
35.38 £ 0.50 35.46 £ 0.74 35.16 £ 0.49 35.33£1.06 35.46 £ 0.89 35.53 £ 1.07
18.78+£0.35  1895+046 1870%+0.31 18731049 18701048  18.88%0.70
53.10£ 0.71 53.47 £0.72 53.16 £ 0.42 53.00 £ 0.53 52.76 £ 0.60 53.15£0.74
1.57 £ 0.42 1.68 £ 0.39 1.52 £ 0.36 1.73 £ 0.47 1.80 + 0.46 1.59 £ 0.47
30.08+551 31451841 29291825 20741799  2840%571  31.3618.4]
2.31£0.77 1.97 £ 1.08 1.74 £ 0.65 1.74 £ 0.69 1.49 +0.46 1.8310.88
64.19 £ 6.70 64.87 £ 9.05 67.04 £7.88 66.50 £ 8.90 68.10 £ 6.03 63.09 £ 9.22
2,52 13.10 0.91 £ 0.57 1.11+0.80 1.11+1.62 1.2510.98 2.48 £ 2.88
0.92 £ 0.65 0.80 £ 0.44 0.81+£0.35 0.91 £ 0.44 0.77 £ 0.33 1.241£1.19

846.50 £ 57.34 867.00 + 66.59

Alwasau aslugUzasAiade + wdesunninsgm

867.79 £ 64.09

865.54 £85.03 917.67 £86.45 877.0895.01

A1519# 5 AMLARAREnIaemyNAgNlEsU 13 Aaeugaindla o wan 6 bow

27878

ALT(U/L)
AST(U/L)
ALP(U/L )
BUN (#n./m8.)

A3DAT (8N./A8.)

aayd (n./na.)

Uzl (sn./na.)
Tusfiusan(n./na.)

ngla (wn./ma.)

nIAgIN(HN./AA.)
Insnfzalse (un./ma.)
ABLA LADSA (NN./AR.)

Na*(mmol/I)
K*(mmol/1)
Cl-(mmol/1)

543 % 1.02

92.34 £ 27.93

73.5217.44

14450 £ 1.17

7.57 £0.63

104.67 £ 0.98

250.46 £ 32.00 238.89 + 24.85

503+ 1.12

81.50 £ 30.14
70.47 £13.50
144.27 £ 1.74

7.66 £ 0.56

105.27 £1.19

Aluanson asluglaasAnade + wwloounansgm

240.66 £ 42.71

578+ 1.34
69.43* 15.44
65.98 £ 10.37
144.73 £ 1.49

7.37 £0.55
105.55 + 1.51

252.78 £ 45.78

6.15% 1.63
87.86 + 23.38
74.48 £ 24.62
145.42 + 1.44

7.34 £0.57
105.50 =+ 1.51

NANAIUAN NANVIAREI-YUIA 15 AR (N./AN./3%)

Jﬂﬂé{’u tragacanth 10 100 500 500-R
37.58 £ 15.22 37.45%12.81 31.00 £ 7.33 31.75 £ 5.08 35.50 £ 5.57 34.17 £ 6.42
87.33 £20.98 78.55+6.88 80.73+10.06 7858+ 13.20 85.17+20.89 76.08%8.88
48.17+6.24 42731456 44.9117.38 4550+563 456711008 41.83+5.22
18.36 £ 1.35 17.91 £ 2.89 18.02 £ 3.13 18.90 £ 2.63 17.74 £ 2.23 16.93 £ 1.81

0.56 £ 0.07 0.53 £ 0.08 0.54 £ 0.08 0.57 £ 0.07 0.53 £ 0.07 0.49 £ 0.04
455%0.15 452 +0.23 4521014  453%0.15 4481033  4.4410.14
0.07 £ 0.02 0.08 £ 0.03 0.07 £ 0.02 0.06 £ 0.02 0.06 £ 0.03 0.07 £ 0.02
6.73 £ 0.31 6.61 £ 0.25 6.54 £ 0.20 6.65 £ 0.24 6.50 £ 0.53 6.38 £ 0.17

220.69 £ 45.07 217.01 £27.80

558 + 1.41
82.31 £ 20.67
68.61 + 20.96
144.50 £ 1.62

7.38+0.77
104.92 = 1.56

4.59 £ 1.06
88.11 + 28.52
77.24+14.75
144.33 + 1.23

7.40+0.58
104.42+1.16
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A151991 6 AmaARRaRnzespnAliedlasy 15 Arenugatindle o e 6 thew

NANAIUAN NANVIAREI-YUIA 15 AR (N./AN./3%)
27878 1il‘1n€§’u tragacanth 10 100 500 500-R
ALT(U/L) 27.25+7.69 26.33+£7.75 27.42+10.92 2450%7.28 23501345 25.33%7.20
AST(U/L) 81.83+12.03 83.17%14.12 8492+17.72 83.33%8.32 69.25+497 74.00+7.35
ALP(U/L ) 19.83+3.35 1967+446 19.75+£501 1958+516 19.25+7.70 19.00 £ 3.67
BUN (%n./ma.) 21.29+422 21.09+384 20811278 21511346 21.08+3.05 20.95%3.56
A3D1GETW (NN./A8.) 0.53£0.15 0.50 £ 0.09 0.51 £ 0.06 0.51£0.12 0.50 £ 0.07 0.49 £ 0.08
Tusiusan(n./aa.) 6.33£0.25 6.62 £ 0.40 6.58 £ 0.35 6.43+0.36 6.7410.28* 652+0.25
aaydw (n./Aa.) 4.82+0.19 5.03 £ 0.30 4.9610.34 4.80 % 0.29 5.05 £ 0.26 4.8810.17
U3l (sn./na.) 0.09+0.03 0.10 0.04 0.09 +0.02 0.09 £ 0.02 0.07 £ 0.02 0.09 +0.02
ngla (wn./ma.) 122.42£19.84 114.73+19.98 109.79 £ 11.49 115.27 £24.95 119.90 + 12.82 137.38 + 28.06
nIAgIN(NN./AA.) 2.28 1 0.69 2.18£0.63 2.51+0.96 2.15 £ 1.04 2.22 £ 0.67 2.3210.61
Insnfioalssl (an./ma.)  38.70£8.68 48.62+10.38 42.58+6.05 36.24+6.47 3296%5.16 53.31+36.86
ABLA LMB38A (NN./AA.) 58.98£11.03 66.15+18.72 6594+ 16.06 61.26+23.29 72.95+12.98 78.78%21.05
Na*(mmol/I) 142.42+1.00 143.00+1.28 144.00%1.65 14358+ 1.73 143.83%1.80 142.8310.94
K+(mmol/1) 7.01+1.28 6.60 £ 1.09 6.85 £ 1.75 6.04 £ 1.35 6.43 1 1.20 6.48 £ 1.01
Cl-(mmol/I ) 107.25+1.42 108.08+1.62 108.17+1.40 107.00+1.86 106.58+ 1.31 106.00 % 1.41

Alwa31ou asluguzasAade + wdesuniinsgm
* UANANNINNGNATUANGEWIBEAEE AN G4 (p<0.05)

FNINANAILANAILNAE tragacanth ENRTEY ¢y

WU Ie3L 15 Aeenwgaingdle arwa 100 un/

A

nnAu Agtidnmsalvesaadsiul aauuui s ani

]
1%
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Tularnga 500-R #pifdmenimsdsrasifon lunaan
Ao doa . EI .
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1% '
A '
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39154l
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a5t 7 wan1smsiaiitaidaaiiiznisganendinensemuusninadilasu 13 Arenugafindla ailuia 6 tiew

, : NANAIVAN NANVAREI-YUIA 15 AR (AN./AN./3%)
27898 nstUaguLUasiny 5 &
wInau Tragacanth 10 100 500 500-R
Uan BALT proliferation 8/12 7/11 2/11%# 6/12 7/12 10/12
ﬁl’Js[f\] Myocardiosis 2/12 3/11 1711 1712 1712 1/11
FIU Centrilobular fatty degeneration 2/12 2/11 2/11 7/12%# 2/12 6/12
Centrilobular hydropic degeneration 4/12 1711 0/11 3/12 1712 0/12
‘1[51 Congestion 1712 0/12 0/12 4/12% 9/12%# 7/12%#
Hydronephrosis 0712 0712 0712 1712 0712 1712
ﬁ']v[, Q'Lﬁﬂ GALT proliferation in submucosa 2/12 1/11 1/11 1712 2/12 2/12
a1l ‘lnaflnal  GALT proliferation in submucosa 2/12 111 1/11 1712 2/12 2/12
EIIFJN‘V]N’JHVLE-’I Cortical fatty infiltration 6/12 6/11 2/11 1/12%# 7/12 10712

suaaluansnon adduguzasimnunyfinsianunisuaeuas S wwmyimanlungs
upnENNgNAUANAIEEEiiY AYN1e 3 (p<0.05)

# WANAIAINNGNAIUANAIL tragacanth BE98INE AN {6 (p<0.05)

BALT: Bronchiole-associated lymphoid tissue

GALT:Gut-associated lymphoid tissue

a5t 8 wan1ImsIalitaidaaiiiznisganendinensasuusninadenlasu 15 dnenugaingle aldwiaan 6 wiew

, ; NANAUAN NANNARDI-AUIA 15 AR (WN./AN./AU)

2387y msiUagunUasnny —

wInau Tragacanth 10 100 500 500-R

Uam BALT proliferation 4/12 3/12 4/12 6/12 2/12 3/12
1] Centrilobular fatty degeneration 0/12 1712 0/12 0/12 1712 2/12
Centrilobular hydropic degeneration 0/12 0/12 0/12 0/12 1712 1712
vlﬁl Hydronephrosis 2/12 2/12 0/12 1712 1712 2/12
a1l a0 GALT proliferation 1712 0/12 0/12 0/12 0/12 0/12
al lng GALT proliferation 2/12 2/12 2/12 0/12 1/12 2/12

pazlunon asluguzasdmiunyiinsanunisilfewudas/Smiunynonanlungs
BALT: Bronchiole-associated lymphoid tissue
GALT : Gut-associated lymphoid tissue
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Abstract

Acute and Chronic Toxicity Study of Benjathiposoth Extract

Songpol Chivapat*, Pornchai Sincharoenpokai*, Pranee Chavalittumrong®

*Medicinal Plant Research Institute, 'Senior Technical Office, Department of Medical Sciences, Ministry of Public
Health, Nonthaburi

A Thai traditional medicine called Benjathiposoth hasbeen reported to possess hypotensiveactivity. The
recipe for preparing medication contains 10 types of herbal materials. An acute toxicity study in mice by
gavaging the ethanolic extract of Benjathiposoth at single doses of 2.5, 5.0 and 10.0 g/kg showed that the
extract produced neither abnormal signsnor mortality and its L Dg, value was more than 10.0 g/kg, which is
approximately 1,000 times greater than the human therapeutic dose. The oral six-month chronic toxicity
study of the extract wasinvestigated in 144 Wistar ratsdivided into six groups (each of 12 per sex). Groups1
and 2 wer e control groupsgiven with distilled water orally and 1.0% tragacanth solution respectively. Groups
3to 6 wereexperimental groupsadministered orally extract of Benjathiposoth at doses of 10, 100, 500 and 500
mg/kg/day. After six months, the last group (500-R) was further raised without the extract for two weeksin
order to assessreversibility of any adver se effects. Theresultsrevealed that the Benjathiposoth extract did not
affect growth, food intake, health and behaviors of the test animals. The extract at the doses given caused no
significant differencesin any hematological parameters between the treatment and control groups. Clinical
chemistry assays revealed a significant increase in total serum protein in the female group treated with the
highest dose of the extract, which was still within thereferenceinterval of normal rats, whereasother param-
eters showed no significant deviation from the controls. Histopathology of various visceral organs showed
that the male groups receiving the extract at 100 mg/kg and higher have a higher incidence of fatty liver.
Moreover, these male groups as well as the 500-R group, had higher incidence of kidney congestion when
compared with their corresponding control groups. Nevertheless, no pathological change wasfound in glom-
erular and tubular kidneys. Theincidence of histopathological findingsin some organsdid not show any dose
dependency; therefore, it was considered as not having been contributed by the extract. In summary, the
extract of Benjathiposoth produced no serious acute or chronic toxicity in experimental animals.

Key words: Benjathiposoth, acute toxicity, chronic toxicity





