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by Herbal Decoction, Samultang

Heon Tae Shin, Hae Mo Park & Sun Dong Lee”

“Department of Preventive Medicine, School of Oriental Medicine, Sangji University,
660 Woosandong, Wonju, Kanwondo, 202-702, Korea.

Abstract

Purpose : To evaluate the effects of Samultang(SMT) on the metals in the dams and fetuses

Method : SMT(Decoction) was administered orally using different concentrations to pregnant Sprague-
Dawley rats for 20days after being assigned randomly to 5 groups. Each group has 11 dams. Pregnant
rats were sacrificed at the 20th day of gestation and metal concentration in the dams and fetuses was
observed using a ICP-MS and mercury analyzer.

Results : Hg concentration in the blood of dams was lower in the SMTx1, SMTx2, SMTx4group than
VC(Vehicle Control) and Control group. Hg concentration in the organs of dams was lower in the
SMTx1, SMTx2, SMTx4 group than VC, Control group.

Whereas Cd concentration in the organs of fetuses was getting lower as increasing SMT dose, Hg
concentration in the organs of fetuses was getting higher as increasing SMT dose.

Discussion and Conclusion : There were not any significant harmful differences of metal concentration
in the dams and fetuses treated by SMT. Particularly, SMT showed the possibility of efficacy to reduce
the concentration of Hg in dams but to increase the concentration of Hg in fetuses. The mechanism of
reduction is not yet proven. A hypothesis says there is a possibility of the chelation effect between the
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essential elements of herbs and heavy metals. Another hypothesis is the possibility of Hg transmission
from dam to fetus. Further study should be conducted to make guidelines for the safe use of herbal

medicine.

Key words : Samultang, Heavy metal, Dose-response relationship, As, Pb, Cd, Hg.
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Table 1. Composition of animal feed

I o :F-H]—HJ Ingredients %
-1 oH Crude protein 20.0
Crude fat 3.0
1. deds= Crude cellulose 10.0
Crude ash 10.0
A5 =2 Sprague-DawleyZl #= 873 Calcium 06
S AP EEATARRH FYsiden, 1 Phosphorus 04
T EsIrbe AXA AFE sES A Others 56.0
Foll ARgsHTh ASAES & 23:27C, A Total 100.0
FE 5527C ollE FAsI AL, BT ¢
12A17F vl &2 A3 (Hs 1 24 8Al, &% ¢ T 78l Z2rtlE FAMATIAL Y 2
CFRANS Aot EYTIRYCE Ao A 8AIFE 104714 A = 8-S AlAe)
A7F ARG E A oH, HAR7IIHES HBE AR of Qs Elstkaith. A (vaginal plug)s
FRAPFTATEE FE TG FFREE e, Aol WAL BR dAE 9
Afrzel HAA SHTh AW B AE 4l oAz allt o We] AL lEow ¥
H Abge] RS Table 13 2t} & ok
D AlE uh 2) At ™
) AEsgel 8s A g ollEst Lol AFL ZAT

T “a2”zF Wl 98] GroupingS d}al tail-

AA HAE=E A7) flste] wH] 19 4 marking 2.2 #%AlSke] 7 AEatel 11vte]
A kA AolAel W AN ¥ 2 4 % SovkelE wgstel Aysack
Experimentzl Experimental procedures
days
Day 0 . . . .
(Gestation) > Find sperm in vagina or vaginal plug
!
Day 1~20 Administration of herbal medicine
v (Samultang)
l
Autopsy
Day 20 — Blood and organ samples of the dams.
— Organ samples of the fetuses

Fig. 1. Schematic diagram of the experimental procedures
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Table 2. Experimental group allocation

Dosage .
Groups No. of rats Concentration level Route
b (mg/kg body wt.)
Control 11 0 - -
Vehicle Control” 11 5 Saline oral
SMTx1” 11 5 x1 oral
SMT=2" 11 5 X2 oral
SMTx4? 11 5 x4 oral
Total 55 - - -
Vehicle Control : Normal saline feeding group instead of Samuiltang
PSMTx1 : 1 time of Samultang standard dosage intake in 60kg person
9SMTx2 : 2 times of Samultang standard dosage intake in 60kg person
PSMTx4 : 4 times of Samultang standard dosage intake in 60kg person
Table 3. Prescription of Samultang
Herbal names Scientific o Dose(g)
ntific name
(Samultang) / Chup
. Rehmannia gluti Liboschit. .
Steamed Rehmannia Root(Zs3#) crmana gHutnosa LPoSCts var: 375
purpurea Makino
Angelicae Gigantis Radix () Angelica gigas Nakai 375
Cnidii Rhizoma(JI%) Cridium officinale Makino 375
Paconiae Radix(j%) Paeonia albiflora szllas var. trichocarpa 375
Binge
3 Al2EHE Y Fof Ao ABste] Age] ALgstelt

=W AF3ALE FE AT AR AW 4) ZH 2t EfRte] HESH, M,
14 2232032 ) M 13§ $AE(E Fo3| 22|
ZEgE 100%, frelde], deel T & g
oF 71ekd7I(mdA, F=ell SR 5600cc A7 Sk A=) AT viF S48t
o} 7 100CHER 247+ 93l o2 olZ ulEro R JAIURE YN20AHA 7
FEE oef A" 27ccs APUAeR A FEUE o] &ste] ahFol I kS Fo
g3tdom, Azt 1163gs F5319 itk ddses 4 Aol HFATE =
(B 8272%), AA 19 FA360kg)S 7] Asla AFErEte] okEa)} A7 F AF &
FoR HAFFEY ATl wet Folsiiitt 2 < st e, o AV|E #e
v, e Forel A= 1] FoaEnt sAAx aioich w3k BA A BAE AlSE &
s kg 2vl, 4R sto] Folsiglnt & Asla, Fo47)12 Eosg?
AR zgrore W SR Bl Fol 30
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Table 4. As, Cd, Pb, Hg amount in Samuffang

Metals
Samultang As Cd Pb Hg
Raw material(ug/kg) 1149.0 281.0 1918.0 740.0
Residual(ug/kg) 208.0 280 26.0 108.8
Decoction(ug/L) 30.1 1.3 10.2 4.6
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Body weight change of dams
380
360 _{%
—+—samultangx4 "
0 — —8- samultangx2 77
320 4 sam_uftangxl w7
- ——vehicle control 7
=300 | —+ control e
L =
= 1m0 . /
260
240 p—
220
1 7 14 20
Pregnant day

Fig. 3. Maternal body weights in the treated and the control groups(weight unit: g)
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Table 5. Metal concentrations in blood of dams

JAH=] BA) g Ejzte] v|A= dF

(unit: mg/ kg)

Metals As Cd Pb Hg
Groups mean(SD) mean(SD) mean(SD) mean(SD)
Control 2.549 0.006 0.031 0.020
(0.479) (0.002) (0.017) (0.021)
Vehicle control 2.279 ND ND 0.018
(0.529) (0.011)
SMTx1 2.231 ND ND 0.004
(0.488) (0.002)
SMTx2 2.831 ND ND 0.002
(0.384) (0.000)
SMT x4 2.530 ND ND 0.002
(0.409) (0.001)
p-value 0.43 0.00" 0.00% 0.00%

MDL(Minimum detection limit) ; As : 0.261 mg/kg, Cd: 0.002 mg/kg, Pb:0.023 mg/kg, Hg:0.000 mg/kg

ND : Not detected

*P-value <0.05 by ANOVA

Table 6. Metal concentrations in organs of dams (unit : mg/ kg)
Metals As Cd Pb Hg
Groups mean(SD) mean(SD) mean(SD) mean(SD)
Control 0.277 0.012 0.150 0.036
(0.097) (0.009) (0.160) (0.029)
Vehicle control 0.263 0.012 0.048 0.020
(0.069) (0.013) (0.080) (0.022)
SMTx1 0.257 0.013 0.051 0.018
(0.066) (0.013) (0.110) (0.012)
SMTx2 0.255 0.014 0.036 0.016
(0.104) (0.014) (0.061) (0.012)
SMTx4 0.244 0.012 0.025 0.005
(0.111) (0.011) (0.043) (0.003)
p-value 0.889 0.984 0.006" 0.000"

* P-value <0.06 by ANOVA
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Body weight of fetus

O control

O vehicle control
B samultang x1
B samultang x2

Weight(g)
N

B samultang x4

Total

Male Female

Fig 7. Body weight of fetuses by groups

Number of fetus

O control
Ovehicle control

14

® samultang x1

12—

10

Unit:n
N

|

|

Total

B samultang x2
B samultang x4

Male Female

Fig 8. Number of fetuses by groups
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Table 7. Metal concentrations in organs of fetuses (unit : mg / kg)
Metals As Cd Pb Hg
Groups mean(SD) mean(SD) mean(SD) mean(SD)
Control 0.065 0.007 0.746 0.116
(0.065) (0.005) (0.344) (0.061)
Vehicle control 0.042 0.008 0.690 0.204
(0.048) (0.007) (0.643) (0.248)
SMTx1 0.072 0.005 0.347 0.094
(0.109) (0.004) (0.210) (0.047)
SMTx2 0.053 0.001 0.273 0.221
0.072) (0.003) (0.266) (0.128)
SMTx4 0.043 0.001 0.423 0.248
(0.033) (0.002) (0.334) (0.104)
p-value 0.720 0.000" 0.04" 0.009"
* P-value <0.05 by ANOVA
I Sle & Relas 43 FolFEEEel Aolsk ek, $4, A
A= FA F7] FolA bRl
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