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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 3.2010.30 3.14%0.18 3231035 3321039  329+020 3421033
Uan 4221055 417 10.24 4151034 4521045 4431043  4.3910.33
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A15199 3 Amsladminerzamywagilasu 15 Aeenugadindle o e 6 1Hew

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 3072+ 183
glalnadu (n./na.) 1579+0.53  15.94+075  1596+066  1578+0.72  1555+045  1593+0.93
\iAReauAY (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  33.15+0.39  3356+0.97 33.00%+109 33401062  3325+102
MCH (pg/red cell) 17.40£040  17.43+029 1764056  17.27+066  17.51+0.30  17.24+0.48
MCHC (n./ma. \iAIRemuAs) 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 2.3510.92 1.60  0.63 1.52 + 0.66 1.45  0.55 1.61%0.39
Sullast (%) 50.43+7.66  6260+578  59.72+921 60.19+11.61 59.23+8.10  65.71%8.61
Talwlas (%) 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

InanLien (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 asluguzasAade + wdesunnnsgu
“UANENIINNGHAIUANGIEWIBENINRE AN1G {6 (p<0.05)
“UANAN9NNGHAIUANGIE tragacanth Be9dive MATYNNY §A (p<0.05)
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A15199 4 Amsladmingrzasmymadeilasu 15 dRgwugaiingle o 1waan 6 haw

27878

ganlmase (%)

glalnadu (n./ma.)

o a [ 4
LALRaRALAY (X100 388 /HH.2)
MCV (fL/red cell)

MCH (pg/red cell)
MCHC (n./A4. |ALRBALAS)

o a [ 4
LALRERZ1Y (X10%288/8H°)

flnsila (%)
8l Tufla ()
anlnlast (o)
Talswlas (%)
wisfla ()

InaALReR (X10%aa,/xa°)

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

J'mé"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  31.45%841 29291825 20741799  2840%571  31.36%8.4]
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£3.10 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 aslugUzasAade + wdesunnnsgm

867.79 £ 64.09

865.54 £85.03 917.67 £86.45 877.0895.01

A1519# 5 AMLARARENIaemyNARNlEsU 13 Aaeugeindla o w6 bow

27878

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

A3DIATY (HN./A8.)

aaysin (n./ma.)

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

ngla (sn./ma.)

nIAEIN(HN./AA.)
Insnfgalse (an./ma.)
ABLA LAB3BA (WN./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 + wwlsounainsgm

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

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
48.1716.24 42731456 44.91+7.38 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
4551015 452 +0.23 4521014 4531015 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



I 347 998 asnasunndunulnguaznisunndnaoiden

Un 9 auui 1 unsSIAL-"WMAU 2554

A151991 6 AmaARRaRnzesnpnAliedlasy 15 Arenugadindla o e 6 thew

nziwmaaa—zlu'm 19

m (3n./00./9%)

NANAIUAN

27878 1il'1n€§’u tragacanth
ALT(U/L) 27.25+7.69 26.33%7.75
AST(U/L) 81.83112.03 83.17114.12
ALP(U/L ) 19.8313.35 19.67 +4.46
BUN (¥n./A3.) 21.29+4.22  21.09*3.84
A3DRRW (8N./AA.) 0.53%0.15 0.50  0.09
TUsfiusan(n./aa.) 6.33£0.25  6.62%0.40
aayd (n./Aa.) 482+0.19 5.03 + 0.30
Ua50n (wn./ma.) 0.09+0.03 0.10 % 0.04
ngla (§n./Aa.) 122.42+£19.84 114.73+£19.98
nIAEIN(HN./AA.) 2.28+0.69 2.18 £ 0.63
Insndizalss (nn./ma.)  38.70£8.68  48.62 % 19.38
ABLA LRAB58A (8N./Ad.) 58.98+11.03 66.15% 18.72
Na*(mmol/I) 142.42+1.00 143.00+1.28
K*(mmol/I) 7.01%1.28 6.60 + 1.09
Cl-(mmol/1 ) 107.25+1.42 108.08 + 1.62

Alwas1ou asluguzasAade + wdesunninsgu
* UANANNINNGNATUANGEWBEREE AN G (p<0.05)

FNINANAILANGILAE tragacanth BENRTEY ¢y
wpWen 930 13 Aeenwgaingdle avwa 100 un/
nn/Au Sgtidmsalveswadsu anuuud ladiu_sni
NRNAILANTIY avaeheditie ey uedgi@msnisasns
¢ dlviuAdasmannladunandininauauaays ag
Enafiviy ey e leFu 13 Fewe 500 an/nn./
Tularngs 500-R dlgifdmanimsderasifon lunaan
Ao doa : Xy .
Aoamiiusnusasdosaaiala wuanuar ulu,g
NINGNAIANTY D90 9HTY ATy Uona Nt Wy
NRNALGEY 13 Aera 100 Nn/nn/Au Amsden
wlasdnususit_sndnguaduquiilon  tragacanth
pe9lTy UL unsUdeuulasmeganens
A 4 a4 L X oaen e Mad
Inendu o Awulunsdnmeseil derdnsein il

2 o AV v A
NIDAOAICNINIUWIAUDY 17 ﬂ(ﬂ“/ﬂ.@iﬂ (NN 7 e 8)

39154l

Wamne auRmdsunduleatlan 13 Aeenwna

10 100 500 500-R
27.42 1092 24.50*7.28 23.50 + 3.45 25.331£7.20
84.92+17.72 83.33%£8.32 69.25 £ 4.97 74.00 £ 7.35

19.75 £ 5.01 19.58+5.16 19.25+7.70 19.00 + 3.67
20.81 £ 2.78 21.51 £ 3.46 21.08 £ 3.05 20.95 £ 3.56
0.51 £ 0.06 0.51t0.12 0.50 + 0.07 0.49 £ 0.08
6.58 £ 0.35 6.43 £ 0.36 6.74 + 0.28* 6.52 £ 0.25
4.96 £ 0.34 4.80 £ 0.29 5.05 £ 0.26 4.88+0.17
0.09 £ 0.02 0.09 £ 0.02 0.07 £ 0.02 0.09 £ 0.02
109.79+11.49 115.27 £24.95 119.90+ 12.82 137.38 + 28.06
2.51+0.96 2.15+ 1.04 2.22 £ 0.67 2.32+0.61
42.58 + 6.05 36.24 + 6.47 3296 £5.16 53.31 = 36.86
65.94 £ 16.06 61.26+23.29 72.95+12.98 78.78+21.05
144.00 £ 1.65 143.58*1.73 143.83+1.80 142.83+0.94
6.851 1.75 6.04 +1.35 6.43 1 1.20 6.48 + 1.01
108.17£1.40 107.00%*1.86 106.58* 1.31 106.00 * 1.41

wnele mﬁw&ﬁuﬁmwmﬂwﬂmmw 2.5, 5.0 Wy 10.0
A/nN. b ealfiuh 13 Aeenuganndle oluzned
ne auldmlFmAnaimstmdsunduwasldvild “as
L T r
VAADIIE UBNANI 15 16 ivh WAemswasuuas
fReUnGrasaTene 1dnlusesunvnesinen (gross
pathology) awafivh nryfiudnsmeezmils (LDy,) feh
3NN 10.0 N/AN. &9 _INNUwef 14 uanlszanas 1,000
Wi
=3 a é/ [% Y @ 1 o
WamIenmAmIaTIL aalifiui 19 Aeenwya
dndle nldfinasdonisasayidvla mMsfuevswasy
i lUaasmyise vwediazinenlangui lésy
15 Fe2we 500 Nn./Nn/Auw Svhntin “usnsaasdu
WiNTuee ey dy  wel linuanaRaunfzasduadl
AatnAReTasTmTssaalanmMeganenBIneniis favi
a1afnnhmsingAtaundngualuguvi 1 lde
v o &€ a X vV 2o o P
WMBLANAN AYPNERALGFD 15 Aeenwaindle o

26 500 HN./NN./Fu wagnga 500-R Fvbmtin “wwng
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a5t 7 wan1smsiaiitaidaaiiiznisganendinensasmuusninadilasu 13 Arenugafindla ailuin 6 iew

, . NANAIVAN NAXNVAREI-YUIA 15 AR (N./AN./3%)
2787 msiReundashiny 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
1] 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 1/12 0/12
‘1[51 Congestion 1712 0/12 0/12 4/12% 9/12%# 7/12%#
Hydronephrosis 0712 0/12 0712 1712 0712 1712
ﬁ']v[, ”Lﬁn 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
ﬁiaN‘ﬁN’Jﬂ‘IB’I Cortical fatty infiltration 6/12 6/11 2/11 1712%# 7/12 10712

suaaluansnon adduguzasimunyiinsianunisiaeuuas S wwmyimanlungs
upnANNgNAUANAIEEEiie AYN1e 3 (p<0.05)

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

BALT: Bronchiole-associated lymphoid tissue

GALT:Gut-associated lymphoid tissue

a5t 8 wan1ImsIaLitardaaiiiznieganendineesuusninaienlasu 15 dnenugaingle aldwiaan 6 wiew

, ; NANAUAN NANNARDI-AUIA 15 AR (NN./AN./3U)

2387y mstUagunUasnny =

wInau Tragacanth 10 100 500 500-R

Uam BALT proliferation 4/12 3/12 4/12 6/12 2/12 3712
ogl] Centrilobular fatty degeneration 0/12 1712 0/12 0/12 1712 2/12
Centrilobular hydropic degeneration 0/12 0/12 0/12 0/12 1/12 1712
vlm Hydronephrosis 2/12 2/12 0/12 1712 1712 2/12
a1l a0 GALT proliferation 1/12 0/12 0/12 0/12 0/12 0/12
al “lng GALT proliferation 2/12 2/12 2/12 0/12 112 2/12

pazlumon asluguzasdmaunyiinsanunisilfewudas/Smiunynonanlungs
BALT: Bronchiole-associated lymphoid tissue
GALT : Gut-associated lymphoid tissue

vp3ladhethe _snhnguaiuauieshanafinanihein
o de X . A doa
fhfiteuni usnaniioaiennmsinizdaiondle

FINEIETI INRFDNIAINVIINTDIDTIE MTNTIVEVING

=

a A ¥ @ ! o a
Iﬁ%@]’J‘V]EﬂLL GNSLWL%%’J'] 13 ﬁ@&ﬂLUQ_}QW‘WEﬂa DVLNN

D

nasiaMsAsuulasamslafiadinenvosrynnngud
“NAUSTUYIIG 13RI namseIatesheadl
AATINGNS °) WL mWen Al 19 fiewna 500 an./

[ a A o = dQI/ g 1 A o
A Afesszdulisfusnludsn sauathediste

o o ! A Ko , A
wmymmarﬂaauLLﬂammagﬂumamamawawwﬁm

Undt® deimenananléin s foenwnanndla alu
pwnefmeassivhlFifiensaswadinaUndiassen
aHaRNN

HAMIATIRTermMelnaganendinen wudh wy
wenaailesy 13 feewgadindla tawe 10 an/

A @

o . ¢ Py | a & 6 A
nn./Au Rgi@nmsaimsiianeantanaseraniitonae
agpenafiy ey lioanandifiean 13 datasan
Wnsanasee ks “wiustiumne nsdaadeile kid-

ney congestion) lyWei ey 13 Aewne 100 way
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500 HN./NN./A% S siiaaumuaine 13 Haflesy
waztiamewu ldaslungs 500-R memdsmgald 15 7o
satiumsidsnidastionafioan 13 faewgading
To o wamintSanosdananilawas lUdslamnnan g
ATIRANLMIAITaIE00 raaadanmuSnassdared
Lﬁavl,@] IUBDNLAY "Juslu (cortico-medullary junction
. A X | < ' a |
congestion) Wsaw aendlsfienslanumend awln au
sadlnamed wawinle ushs o luanedivgwensien
1650 15 fAeawmawhiwlinunnudendaile datums
wWisuuwdasfaradunisaey wadsaenfiuane1esening
Wl (gender difference) LawdenfiunT e ol
PNATYNTULNNYYIS DIWET WUTT EINDNANANNG
I A ‘1 s'.th.z;: ' a1 El o o o
afie lunyanwerdleaniwede Ll 15 Aeeiuen
woyafingdla no1afl 19g3u0a (eugenol) Fewuldln
mung  rtedleu slfvenevaanien (vasorela-
xant) YN Waas M3 Marasdonisauiacanusulaie
16,17 X | o
ARR9  UBNAINTRTENUN eugenol  1WNIDTRITIUMST
A A ' 18 = A A [ 'Y
m@ww@]ﬂmam%uw 23010 MALIRINLNNY
A QI/ dl ) 1 o % a (% gj a
Banda lowe s lilass Hevaslaome daniuansd
A A e > £ d
madnwuisdnsialUlusu 1seangntene « Aaciing
damsiinySanans madeuraadaavisannusudan
maaeuudasinuluaieizau o laifana “urussu
2nef lesuasiioanand fiean 13 Aeenwgyaning

2 T X v o A €
Ia 2 NITENEIOTIIVLL @@1‘]/1[:]/1%’3’] 13 NAOELUTYINNE

1o alivhlAiAeAmIasengulssse “ainaans L
1 [~ & a [~

aehslsfienamslfenuyadindle nawe Jdluanu

fasaruorafuuulasnnudulafisonasmsvaden

Lﬁ@@ﬁi@fi@i@i@fﬂﬁ%ﬁﬁﬁmméﬁuiaﬁmﬁwLLagr;:j'ﬂ’a alsela

1

Q
Mo aURHAEUWEUIaY 15 Heenuafingle o
TneAstlowmathnurivyiivinsesadesluawe 2.5, 5.0
way 10.0 n/nnaun i lmAeRmdsunduiasans
Ratndmanrmensinensaseanzmely wenanimu
1 fiedlen LD, > 10.0 n./nN.39 maﬁ’mm@ﬁifﬂuﬂu
1J3gants 1,000 1 HAMANNAEE0S0s 15 Faen

wayadngdlo nlugiseinugd eslaetlownshnlumne

10, 100, 500 {N./NN./Aunzafisuwhilazanns 1, 10 way
50 whaaswed ifluau Wuszazna 6 Wau wuh
1 o kifnasarhmiingh matiuewns amm wadinasu
emslafiednen 15 Aalivih iAemsAsuwasiie
Undvasdiafiedfin  wansesraeiurzmylumaga
WENBINENWLTI MYNFET IG3L 13 euna 500 Jn./nn./
Tuflgiidnmsalansnudondsivanadanmuzmsas
. Xy : X ac .o

Fav0aiele Wwuanuay wlu sluatnafite ey
wgifamInivesnslfouulasmeganendinend
fnulnsaTenedlgii@nmeoif sl i funesas 19
o X A Y a [ o g.// P

Ao dsmendlfifinnn 15 fa deiu qldh s
Aaenuyafindle olinaliAeRmasundulasiy

A o a o€
Lﬁa?ﬂm?ulalﬁﬂ@']a 1IN AN

aaanssuilsgnd

§AvemRYeLnn NINARMIMTUNNE AU [NeuazmMs
wnndmaden 7 vy yunulassmsiase “madinmie
Yavenehsuwanngla 07 Ny udus 5 ﬁﬂé@?ﬂq%ﬂi
WEIENTT DITUTIE Aq/u‘ZW’;‘ﬁ?ﬁﬁumsﬁumsémw
AN £PINUMTEUAUNY T W ATOWIN 59
WA@Y 71T TIWeI5INeT  ame “aIunneg a3
yvhasnsalnmInenduriensin au lasedeazmelu
NINIAWLIDINE ANy, AT.OYTA INIWNT NIN
Wensnrsumwvus lneuasmaunmgmadaniinien

ur loduntiy
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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 has been reported to possess hypotensive activity. 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 signs nor mortality and its LD5, 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 was investigated in 144 Wistar rats divided into six groups (each of 12 per sex). Groups 1
and 2 were control groups given with distilled water orally and 1.0 % tragacanth solution respectively. Groups
3 to 6 were experimental groups administered 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 weeks in
order to assess reversibility of any adverse effects. The results revealed 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 differences in 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 the reference interval of normal rats, whereas other 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 was found in glom-
erular and tubular kidneys. The incidence of histopathological findings in some organs did 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
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