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Comparison of Liver, Kidney, Bone Metal Concentration in
OhJeokSan-Treated Rats

Chul-Soo Park, Sun-Dong Lee, Hae-Mo Park, Yeong-Chul Park"
Dept. of Oriental preventive medicine, college of oriental medicine, Sangji university, 1) TMR center, Keimyung university

Traditional herbal medicine is used extensively among the Korean populations, and other Asian countries
employ similar therapies as well. In recent years, extensive focus was laid on adulteration of the herbal medicine
with heavy metals. This may be mainly due to a soil contamination by an environmental pollution. The objective
of this study is to identify the contents of various heavy metals in the blood from OhJeokSan-Decoction (OD)
treated-rats. For this study, 13 kinds of metals including essential and heavy metals, i.e. Al, As, Cd, Co, Cr, Cu,
Fe, Hg, Mn, Ni, Pb, Se and Zn were analyzed by a slight modification of EPA methods and the following
results are obtained. ;

1. There is no significant difference between the OD-treated groups and control group in liver, kidney, bone,
brain, weight, food intake.

2. The amount of each metal analyzed in the liver are as follows; Al ; 0.235~4.215mgkg, As ; 0.103~0.461
mg/kg, Cd ; 0.005~0.010mg/kg, Co ; 0.017~0.046mg/kg, Cr ; 0.137~0.403mg/kg, Cu ; 1.736~4.827mg/ke, Fe ;
54.472~381.447mg/kg, Hg ; not detected, Mn ; 1.159~2.803mg/kg, Ni ; 0.007~0.095mg/kg, Pb ; not detected, Se
; 0.682~1.887mg/kg, Zn ; 10.213~26.119mg/kg, by groups, respectively.

In control and other experimental group, several metal(Co, Cu, Mn, Zn, As, Cr) has a significant difference,
but in experimental [ and other experimental II, III, IV, V groups, there are no significant difference.

3. The amount of each metal analyzed in the kidney are as follows; Al ; 1.712~31.230mg/kg, As ; 0.062~
0.439mg/kg, Cd ; 0.010~0.062mg/kg, Co ; 0.000~0.101mg/ke, Cr ; 0.125~0.636mg/kg, Cu ; 3.385~12.502mg/ks,
Fe ; 41.148~99.709mg/kg, Hg ; 0.000~0.270mg/kg, Mn ; 0.433~2.301mg/kg, Ni ; 0.000~0.221mg/kg, Pb ; 0.00
0~0.584mg/kg, Se ; 0.540~1.600mg/kg, Zn ; 8.775~17.060mg/ke, by groups, respectively.

The concentration of Cu, Se, Cr, and Hg are variated significantly in control and other experimental group,
and Cu, Se, Cd, Cr are variated significantly in experimental I and other experimental II, II, IV, V groups.

4. The amount of each metal analyzed in the bone(tibia and fibula) are as follows; Al ; 9.557~119.464mg/kg,
As ; 0.139~12.250mg/kg, Cd ; 0.000~0.295mg/kg, Co ; 0.022~0.243mg/kg, Cr ; 0.239~1.999mg/kg, Cu ; 0.000~
2.291mg/kg, Fe ; 240.249~841.956mg/kg, Hg ; 0.000~0.983mg/kg, Mn ; 0.214~7.353mg/kg, Ni ; 5.473 ~11.453mg/
kg, Pb ; 0.000~8.502mg/kg, Se ; 0.000~3.005mg/kg, Zn ; 61.158~195.038mg/kg, by groups, respectively. The
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concentration of Se, Cd are variated significantly in control and other experimental groups, and Se is variated
significantly in experimental 1 and other experimental II, I, IV, V groups.

5. Exceptionally several metal concentration is increased or decreased. but there is no significant harmful
difference of metal concentration in the liver, kidney and bone, from the OD-treated-rats compared to those of
the control group even if higher dosage(l ~8 times dosage of person) of OD was administered. Thus, it is
expected that the herbal decoction in the traditional herbal medicine would not lay any burden on the body and
the heavy metal toxins would not affect our physiological system. However, other kinds of herbal treatment, such
as i.v. and i.p. should be considered in terms of metal toxicity in the body since the level of certain metal.

Key words: OhJeokSan—-Decoction, Metal Concentration, Dose—-Response relationship, Herbal
medicine
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Table 1-1. Composition of Animal Feed

Compositions Rates(%)
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24+ 10.0
Z3% 10.0
g 0.6
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Table 1-2. Drug Names, Scientific Names, Dosage of Ohjeoksan-Decoction = (Unit : g)
' N Dosage
Drug names Scientific Names
(per once)
2 EFE ) Atractylodes japonica Koidzumi 8.0
vl F(hE #H) Ephedra sinica Starr. 4.0
A I &) Citrus unshiu Markovich 40
F g Magnolia officinalis Rehder 3.2
4 BHE 8 Platycodon grandiflorum A.DC. 3.2
A ZHH ) Cirus aurantium Linne 3.2
2 HE ) Angelicae gigas Nakai 3.2
A HE B Zingber officinale Roscoe 3.2
Wl 2 ok( 25 8E) Paeonia lactiflora Pallas 3.2
WE(HEE) Poria cocos Wolff 3.2
A FON =) Cnidium officinale Makino 2.8
®X)(Fm i) Angelica dahyrica Bentham et Hooker 2.8
9 e B) Pinellia ternata Breitenbach 2.8
A AGE &) Cinnamonmum cassia Blume 2.8
T =H ) Glycyrrhiza uralensis Fischer et.De Candolle 24
F WE ® Allium fistulosum Linne. 4.0
A Bt B Zingiber officinale Roscoe 4.0
Total 60.0
(2) ¥gde & e 33 FRTE AFsty 27" A8y
LANHZ 60.0g) 1A E210Y)A £ MMl FE4599¢ YA
1200.0gE AWH¥Ql @A) 243 U3

HFHow LM dAQAE FHF A F
RE PAF yol gtalokRZy|(ate],
)AL FEE 5700mlE  120°C ~ 122°7TolA
Hesla] gheF packol] Yol B#EAC. 9H
583 593 425 ngsld dgE 21838

7

ﬁL]_.

A} &St} o] wo] QXA AErBL. & 4000
mR e, ojFd 3000mE Z¢EF(Rotary
Vacuum Evaporator, EYELA Tokyo

Rikakikai Co. Ltd)3}e] 1000m=E £ S Zo]
1 T B2 Bzs) 206.3gE FEs 4
QYT FoEEo] waol 1v), 29, 4u), 8
) FES HER s4sa AgEn Ueix)

1000mee] HdAHL HdgAe FEH5e &4
ol AHgstdth A FAAA A" RE 24

ATAA BEE B BE ARANE EAF
o A7 (separate-sample pretest - posttest
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o o] &d 60vtEl(¢ - = &2 30WtE)e] A
FFEL 67) T2 Yol Z+ Fuit}t 10w}
A gk dTFFee B 28559
FAE SAT F AT 60kg FAFA 100ml
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Table 1-3. Experimental Design A
No. of Feeding
D F
Groups Animals osage ced Method
: N
Control Group 10 © Drinking water X 1 P.O.
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E i tal !
xperimenta 10 1.67ml/kg saline X 1 P.O.
Group I
E 1 tal
xperimenta 10 1.67ml/kg OhjeoksamDecoction X 1 P.O.
Group I
E i tal
xperimenta 10 1.67ml/kg Ohjeoksam-Decoction X 2 P.O.
Group III
Experi tal
Xperimenta 10 1.67ml/kg OhjeoksamDecoction X 4 P.O.
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Experimental '
perimenta 10 1.67ml/kg Ohjeoksan-Decoction X 8 P.O.
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P.O. : per os
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AQIAE 2T 2870 HFAFe
H3E BW, thRTo] 273.18g 7 297.28g, A
3 1To] 272.88g7308.55g, Ad M9
273.05g 7 309.17g, A¥ Mol 272.83g~
306.63g, A% Vo] 274.44g~ 298.48g, A
¥ Vo] 276.69g7305.13g0.F AR AR
g3t AE 595 2 109ANA HFol 528t
Aol 7 AATH

AtgE AFFS 49 AA dol 21.70g”
23.02g, ¥ 5¢3 10¢A) Z+z+ 2591g~
26.21g, 29.33g ~30.80g2.2 A¥ AR & 5
Aot 1080 JoiA 2T BE AT
Atolel]l FAHQ Aolzh §lo] #L EZo)A
AGEGAEE JeE Q)

A3 1094 53 239 %, A%, o,
9] FAE Z7 9.31711.89g, 2.30~ 2.49g,
1.8571.99¢, 0.61~0.68goIdom, W=z
ZF ARTY FAE FIAL fen ®
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Table 1.4. Change of Body Weight (Unit : @)
No. of 1st Day 5th Veayh B ldOth “;ith
Group gy Body Weight Body Weight ody Weight
Animals (MeantSD)  (MeantS.D.) (MeantS.D.)
Control Group 10 273.18143.11 285.22:!:40.28 297.281+49.88
Experimental Group I 10 272.88+46.47 288.251+54.59 308.55+64.54
Experimental Group II 10 273.05+46.28 288.92451.31 309.17162.77
Experimental Group I 10 272.83146.82 289.70+51.31 306.63165.38
Experimental Group IV 10 274.44446.61 284.42+52.56 298.48+53.68
Experimental Group V 10 276.69+£44.91 282.90148.05 305.13159.35
% 0.998 - 0.998 - 0.999
? value " 0.999 £ 0.997 - 0.995

a ! P values means difference between Control Group and Experimental Groups

b : P values means difference between Experimental Group I and Other Experimental Groups

Table 1.5. Food Intake (Unit : @)

No. of 1st Day 5th Day 10th Day

Group Aninials Feeding Feeding Feeding
(MeantS.D.) (MeanS.D.) (MeantS.D.)
Control Group 10 22.60+4.50 26.2814.96 30.8014.67
Experimental Group [ 10 23.13£4.09 25.97+5.11 29.7016.82
Experimental Group II 10 22.72+4.09 26.21+5.00 30.50+4.86
Experimental Group M 10 23.02+4.35 25.97+4.98 29.50+5.66
Experimental Group IV 10 22.32+4.15 26.72+5.56 29.80+5.47
Experimental Group V 10 21.7014.12 25.9115.44 29.33+£4.03

% 0.982 - 0.999 - 0.991

P value o
- 0.948 - 0.997 - 0.992

a : P values means difference

between Control Group and Experimental Groups

b . P values means difference between Experimental Group I and Other Experimental Groups
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Table 1.6. Weight of Target Organ in 10th Day ‘ (Unit : Mean+S.D. g
No. of . . . ' Bone
Group Animals Liver Kidney Brain ' (Tibia & Fibula)
Control Group 10 11.89+3.44 2.34£0.51 1.85+0.09 0.63+0.15
Experimental 10 9.31+1.80 2.4440.59 1.9140.09 0.68+0.19
Group 1 i
Experimental 10 9.99+1.98 2.45+0.55 1.90+0.11 0.610.08
Group [1
Experimental 10 10.0842.07 2.48+0.42 1.9240.15 0.64%0.15
Group I
imental
Experimenta 10 9.56+1.68 2.30+0.42 1.99+0.10 0.6640.12
Group IV
Experimental
xperimenta 10 10.17+2.46 2.49+0.68 1.9240.15 - 0.6420.11
Group V .
a. 0.25 0.95 0.33 0.88
P value
b. 0.85 0.92 0.54 0.78

a : P values means difference between Control Group and Experimental Groups
b : P values means difference between Experimental Group I and Other Experimental Groups

2. REAS| EHNMI} BIE £E Alos  F $85 U ARFY IEEES 23R
28T Y AMERZ9 BE&sE t}.(Table 1-7, 1-8)

QAN BN FF(FY), $2, A%
Table 1-7. Various Metals Concentration in Samples Unit : mg/kg

Al Co Cu Fe Mn Se Zn As Cd Cr Ni Pb Hg

gl 149.24 027 241 16391 5587 039 818 ND. 008 121 118 030 ND.

= 44,27 078 30.59 406.11 11991 1.10 164.08 0.14 0.07 170 290 015 ND.

N.D. : Not Detected

Table 1-8. Various Metals Concentration in Samples Unit : mg/ ¢
Al Co Cu Fe Mn Se Zn As Cd Cr Ni Pb Hg

g 556 005 0.12 975 515 0.02 157 ND. ND. 0.09 0.18 001 N.D.
0.02 N.D. 001 008 N.D. ND. 013 ND. ND. ND. ND. ND. ND.
0.15 ND. 001 0.15 001 ND. 0.20 ND. ND. ND. ND. ND. N.D.
0.18 N.D. N.D. 0.29 001 ND. 0.03 002 ND. ND. ND. ND. N.D.

N.D. : Not Detected

P odo
g oo
4
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gA(go)7] A AN E raw materia)®] F
£F%(Al, Co, Cu, Fe, Mn, Se, Zn, As, Cd,
Cr, Hg)= 07163.91ppm, Al89 F&4HF5Es

0~ 406.11ppm, B3(ES1MEle] 93F
M) 079.75mg/l, AB] ALEH E(Q
dol=d Al4E )& 070.13mg/t,

0.2 Omg/t, 281 AFFE=

=9Ao

-

3 2 22 255k

>

1) ,
N E S

== A
I5F 55%F

[==)

44
.97%0.7 1 mg/ke,
1.11+0.63 ™ 1.83+1.03mg/ke,
0.0210.01mg/ks, AFT

= 0w

T
T

£

o]

070.29mg/tE 7

rlo

(o]

—_—

0.03+0.00~

0.04+0.01mg/ke, Cus= WRTo] 2.5840.67me/
kg, A¥Tol 3.794+0.38 7 4.02+0.38mg/ke, Fe

= gzPol  145.33%77.86me/ks,

A8 7o)

[=3 =R

1.84+0.33 7 2.09+0.26mg/kg, Se: UIZTo]
0.9610.22mg/kg, @0l  1.12+0.297
1.24+0.29mg/kg, Zn& hZTo] 13.31+£2.00mg
/kg, A@TFo] 17.78+1.30~ 19.53+3.90me/ke
2 24591, AsE tZETo] 0.1910.06mg/
kg, A&@F°] 0.20+0.06 ~0.29+0.08mg/kg, Cd
= dgzFo]  0.01:0.01mgks, AP0
0.01£0.00mg/kg, Cr& thzFo] 0.22+0.08mg/
kg, A@F0] 0.30£0.05~0.35+£0.07mg/ke, Hg
B d&Fo]  0.0010.00mg/ks, A@TO
0.00+0.00 ~0.00£0.00mg/kg, NiZ tjZ:0|
0.03+0.02mg/kg,  A@To]  0.03+0.00~
0.031£0.02mg/kg, Pbe tixTolA ERAE, A
g E7EE SAHUT(Table 2-1, 2-2)

o]Atoll A AtmE wjolA Co, Cu, Mn, Zn,
As, Cr 59X diz7S T3 4wt §9
3 xpo]7} Ve I(p*<0.05), HERTE A&
7z APEAME o F4EE FAHE §F

186.14£57.57 ~ 229.60+£109.84mg/kg, Mn<

thz2o 1.63+0.31mg/ke, 2170 g Zol& BolA & hthp**>0.05).

Table 2-1. Descriptive Statistics of OhJeokSan-Treated Rat Liver Unit : mg/kg

N Minimum Maximum Mean S.D

Al 60 0.235 4.215 1.417 0.791
As 60 0.103 0.461 0.240 0.089
cd 60 0.005 0.010 0.007 0.001
Co 60 0.017 0.046 0.033 0.006
Cr 60 0.137 0.403 0.310 0.062
Cu 60 1.736 4.827 3.692 0.674
Fe 60 54.472 381.447 197.424 81.661
Hg 60 0.000 0.000 0.000 0.000
Mn 60 . 1.159 2.803 1.947 0.328
Ni 60 0.007 0.095 0.031 0.016
Pb 60 0.000 0.000 0.000 0.000
Se 60 0.682 1.887 1.150 0.251
Zn 60 . 10.213 26.119 18.167 3.108

74



D ARERS BAY ARG Y, AR, 2F F&TE vlad 33 AT

Table 2-2. Liver Metal Concentration (Al, Co, Cu, Fe, Mn, Se, Zn, As, Cd, Cr, Hg, Ni, Pb) after

OhJeokSan-decoction P.O. Injection

Unit : mg/kg

Experimental

Experimental Experimenta Experimenta Experimenta

trol lue
Group - Control Group Group I Group II 1Group I 1} Group IV | Group V p valu
. of
No. o 10 10 10 10 10 10 £
Animals
Al 0.97+£0.71 1.11£0.63 1.3410.68 1.61£0.88 1.8310.88 1.83£1.03 017 0.33
Co 0.02£0.01 0.03+0.00 0.0410.00 0.0410.00 0.04+0.00 0.0410.01 000 095
Cu 2.58+0.67 3.83+0.54 3.931+0.50 3.79£0.38 4024038 3.81£060 000 0.82

Fe 145.33+77.86

Mn 1.6310.31 2.08%0.14 2.09£0.26
Se 0.96£0.22 1.2440.29 1.2140.29
Zn 13.31£2.00 17.78+1.30 19.37+1.67
As 0.19+£0.06 0.20+0.06 0.24£0.09
Cd 0.01£0.01 0.01£0.00 0.0li0.0Q
Cr 0.2240.08 0.30£0.05 0.33£0.05
Hg 0.00£0.00 0.00+0.00 0.00+0.00
Ni 0.031£0.02 0.03£0.00 0.03+0.02
Pb 0.00£0.00 0.00+0.00 0.00+0.00

229.60+109.84 203.56+85.95 186.14+57.57 211.15£74.13 197.19£68.75 0.38 0.82

197+0.28 1841033 2024043 002 035
1174020 1174025 1124019 024 085
19531252  1893+202  1953+3.90 000 047
0242006  029£008 024009 003 0.10
001£000  001£000 001000 008 0.74
0324006 0358007 034004 000 006
000000  0.00£000 . 000+000 ND ND
003t002 003001 0034001 077 075
000£0.00 000000  000£000 ND. ND

p* P values means difference between Control Group and Experimental Groups
pxx P values means difference between Experimental Groups 1 and other Experimental Groups

2) AFF F55E A4y
AlL thzTo] 17.81+8.57mg/ks,
9.01£7.32 7 12.41£3.06mg/kg, Co:
0.05+0.02meg/ke, A"l 0.07£0.017
0.07+0.02mg/ks, Cus Wh=Fo] 7.63+1.16me/
ke, Aol 6.30£1.9579.12+2.49mg/kg, Fe
T d&Fo]  70.48+13.87mglks, A E o)
60.84%£14.75~ 72.30114.32mg/keg, Mnd Ulz
o] 1.00+0.54mg/ke, A@To] 0.82+0.30~
0.99£0.49mg/kg, Ser WHET-o] 1.201+0.26me/
ke, g0l 1.0740.29 7 1.41+0.12mg/ke, Zn
< ulEFo]l  13.45+1.54mg/kg, AP T

2 fe

2o
N o0&
SUNST

13.081+0.82 ~ 14.52+1.23mg/kg =
AsE  TiETol 0.25+0.09mg/ke, AFF
0.20£0.09 7 0.27+0.05mg/kg, Cde WzTo|
0.03£0.01mg/kg, A@w°] 0.024£0.01mg/keg ™
0.03+0.02mg/kg, Cr& th&To] 0.2410.04mg
/kg, ATl 0.23+0.09 ~0.35+0.07mg/kg,
Hgt WiZ7°] 0.1110.08mg/ks, AdFo)
0.02+0.02 7 0.05+£0.06mg/kg, Ni& twjZRo]
0.03£0.04mg/kg,  A@Fo]  0.0410.04
0.08+0.05mg/kg, Pb thzFo] 0.1240.13mg/
kg, ATl 0.06£0.050.24+0.18mg/kgE
SAHAG(E 2-3, 2-4)

SAEAL,
218 7o)
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oo A A E njo] o Cu, Se, Cr, Zt AFFANHE Cu, Se, Cd, Cr 59 %
Hg SolA dz7S X3d 7+ #39 9% o] EAHoR &% Ho|E HolT Il
o] 2 Rol1 Y, (p*<0.05) HWRFE A3 (p*x<0.05).

S

Table 2-3. Descriptive Statistics of OhJeokSan-Treated Rat Kidney Unit : mg/kg
N Minimum Maximum Mean S.D
Al 60 1.712 31.230 12.001 6.332
As 60 0.062 0.439 0.230 0.090
Cd 60 0.010 0.062 0.026 0.013
Co 60 0.000 0.101 0.066 0.018
Cr 60 0.125 0.636 0.291 0.090
Cu 60 3.385 12.502 7.169 2.025
Fe 60 41.148 99.709 67.461 16.075
Hg 60 0.000 0.270 0.039 0.057
Mn 60 0.433 2.301 0.928 0.336
Ni 60 0.000 0.221 0.051 . 0.049
Pb 60 0.000 0.584 0.136 0.142
Se 60 0.540 1.600 1.270 0.204
Zn 60 8.775 17.060 13.739 1.527

Table 2-4. Kidney Metal Concentration (Al, Co, Cu, Fe, Mn, Se, Zn, As, Cd, Cr, Hg, Ni, Pb)

after OhJeokSan-decoction P.O. Injection Unit : mg/kg

Control Experimenta  Experimenta Experimenta Experimenta  Experimenta

Group p value
Group I Group 1 | Group I 1 Group I | Group IV 1Group V

No. of

Animals 10 10 10 10 10 10 * %k

Al 17.81£857  12.4113.06 12.2916.64 9.71+£4.29 11.63£5.23 901732 006 0.55

Co 0.05£0.02 0.07£0.02 0.07+0.02 0.0710.01 0.071£0.01 0.07£001 007 079

Cu 7.63%£1.16 9.121£2.49 7.36£1.97 6.42+1.60 6.37£1.60 6.30£1.95 001 001

Fe 70.48+13.87 66.71+£1891 67.08+£17.92 723011432 67.23t£17.75 60.84%1475 076 0.70
Mn 1.00+0.54 0.93+0.17 0.95+0.28 0.8710.12 0.99+0.49 0.82+030 084 0.74
Se 1.20+0.26 1.3610.12 1.41£0.12 1.33+0.07 1.2240.14 1.07£0.29 001 0.00
Zn 13.45+154 14194099  14.52+1.23 13741090  13.08+0.82  13.35£282 029 0.21
As 0.25+0.09 0.21£0.11 0.20£0.09 0.23£0.08 0.231£0.11 0.27£005 069 0.62
Cd 0.03£0.01 0.031£0.02 0.0240.01 0.02+0.01 0.0310.01 003001 0.88 003

Cr 0.24+0.04 0.30£0.07 0.35+0.07 0.3210.06 0.29£0.13 0231003 003 003
Hg 0.1120.08 0.0210.03 0.02+0.03 0.0240.04 0.02+0.02 005006 001 0.25
Ni 0.03+0.04 0.0410.04 0.08+0.05 0.05+0.04 0.0420.04 006+0.08 030 049
Pb . 0.12+0.13 0.12+0.14 0.1740.16 0.0610.05 0.24%0.18 010011 009 0.06

p* : P values means difference between Control Group and Experimental Groups
p** ! P values means difference between Experimental Groups | and other Experimental Groups
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dha4 9] 300 @ ARES T 879 13, A%, 25 F5FE vlad 3% AT

3) BF F4
Ale t)zFo] 43.70+23.13mg/kg, AP
35.991+16.39 ~ 55.26+15.47mg/kg, Cot WX
o] 0.16+0.07mg/ke, A @] 0.07+£0.04
0.15+0.06mg/kg, Cu thzTo] 0.18+0.25mg/
kg, Ago] 0.0740.14 ~0.40+0.76mg/ke, Fe
= UFTo] 497.98+171.28mg/kg, A ET0]
396.33+111.71 ~ 498.80+£148.57mg/kg, Mn
txTol 1.97+1.61me/ke, YTl
0.75+0.25 " 1.83+£2.35mg/kg, Se¥ URTo]
1.15+0.45mg/kg,  A@Fo]  0.60+0.42~
1.36+0.51mg/kg, Zne TiEFo] 132.31%
33.04mg/kg, g o 111.174£18.42~
126.71£29.76mg/kgZ ZAHUIL, Asv wi=
o] 1.87+2.69me/ks, 2ETo] 0.84+1.217

9.09+1.78mg/kg, Cd= ThEFo] 0.14+0.10mg/
ke, A&Z0] 0.05+0.03~0.07+0.07me/ke, Cr
e OEBo]  0.8510.40mgks, BT
0.59+0.28 ~ 0.8310.48mg/kg, Hg:t wiZFol
0.00£0.00mg/kg,  A@To]  0.00+0.00~
0.11£0.31mg/ke, Ni& ZFo] 9.12+1.57me/
kg, A@To] 7.83+1.15 8.98+1.38ng/ke, Pb
= gz$o]l  1.25+1.96mg/kg, A BTl
0.00£0.00 ~ 0.85+2.69ng/keZ SAH AT}

o] ol A ATE nvlox 2z} FEFA Se,
Cd 5olA gz2& X3S 7 ¥#31y FY7
zto) 7t VERE (p*<0.05), HEZE A9E A
B 7 FoAAE Se/t FAFLZ F3 Ao)
£ 29 ch(p**<0.05)

Table 2-5. Descriptive Statistics of OhJeokSan-Treated Rat Bone Unit : mg/kg
N Minimum Maximum Meén S.D
Al 60 9.557 119.464 45,747 26.011
As 60 0.139 12.250 1.716 2.337
Cd 60 0.000 0.295 0.074 0.061
Co 60 0.022 0.243 0.146 0.062
Cr 60 0.239 1.999 0.695 0.386
Cu 60 0.000 2.291 0.208 0.434
Fe 60 240.249 841.956 444.836 116.814
Hg 60 0.000 0.983 0.024 0.132
Mn 60 0.214 7.353 1.249 1.390
Ni 60 5473 11.453 8.493 1.537
Pb 60 0.000 8.502 0.459 1.455
Se 60 0.000 3.005 1.075 0.622
Zn 60 61.158 195.038 121.341 30.039
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Table 2-6. Bone Metal Concentration (Al, Co, Cu, Fe, Mn, Se, Zn, As, Cd, Cr, Hg, Ni, Pb) after

OhJeokSan—decoction P.O. Injection Unit : mg/kg
G Control G Experimental  Experimental Experimental  Experimental —Experimental e
valu
roup. ontrot brotp Group 1 Group II Group I Group IV Group V P
No. of 10 10 10 10 10 10 M-
Animals
Al 43.70+23.13  50.38+26.57 48.88+35.85 41.13%£35.81 35.99%+16.39 55.26+1547 0.67 0.57
Co 0.16£0.07 0.14£0.07 0.15£0.06 0.07£0.04 0.14+0.05 0.14£004 098 0.98
Cu 0.18£0.25 0.16+0.34 0.07£0.14 0.11£0.20 0.36£0.58 047 040

0.40%0.76

Fe  497.98£171.28. 403.35458.52 433.87£70.23 396.33+111.71 454.72£106.96 498.80+148.57 0.24 0.21

Mn 1.97+1.61 0.75+0.25 0.81+0.34

Se 1.15+0.45 0.60£0.42 0.8710.49

Zn 132.314£33.04 111.17£1842 126.71+£29.76 111.30+26.55 125.67+35.42

As 187269 172395  200+L78
Gd 014010 006004  006:004
Cr 0858040 0681023  059:028
He  000£000  011¥031 000000
NI Q12£157  783:115  8.98%138
Po 125:196 011035 085269

1.15£1.15 1.83£2.35 1231099 035 041

1.09£0.63 1364051 1172084 0.02 001

123.29+36.60 0.58 0.62

0.84£1.21 1.74£1.25 201+263 089 080
0.07+£0.04. 0.05£0.03 0.07£007 0.04 090
0.61£0.52 0.65£0.36 0.83£048  0.60 0.69
0.02£0.05 0.01£0.02 0.00£000 037 035
8.27£2.08 8.58+1.26 8.28+1.66 0.48 0.55
0.42£1.15 0.30£0.68 0.00£000 051 0.69

p* . P values means difference between Control Group and Experirhental Groups
p** . P values means difference between Experimental Groups 1 and other Experimental Groups

4) GFH 5w
e ® 2-772-9% 24, A%, FFOIA
A28 FHEE 24 2 waE FY A8

o
of\
i)
B
3
=%
g
D

comparison — Duncan test) Z3& & LA

Gpics
1) 23

HANE A7 Coold dEPd AW 1,
O0,I,WV, Vi, CrolA tiz=wd 44 1,0,00,IV,

78

VZ, Cudld tizad A3
Mnol A iz 248
I Ad1,0,0IV,Ve
ElAt}h(Table 2-7)
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Table 2-7. Multiple Comparison of each

Groups in Liver Metal
Concentration
Metal Groups p value
Exp. I 0.001
Exp. 1 0.001
Co Control Exp.II 0.001
Exp.IV 0.000
Exp.V 0.000
Exp. I 0.023
Exp. I 0.001
Cr Control Exp.II 0.039
Exp.IV 0.000
Exp.V 0.000
Exp. I 0.000
Exp. I 0.000
Cu Control Exp.II 0.000
Exp.IV 0.000
Exp.V 0.000
Exp. | 0.040
Mn Control Exp. I 0.031
Exp. [ 0.004
Exp. 11 0.000
Zn Control  Exp.I 0.000
Exp.IV 0.000
Exp.V 0.000
@ 23
ARANME 242 CodllAl Ulzzd 249 1E,
CudllM thzzsd AEMIV,VE, Hgolld iz
=3 4% 1,0I0LIVE, Sedlld A vEa 2

@ 1,010, M3kl
t}.(Table 2-8)

e Aol

Table 2-8 Multiple Comparison of each
Group in Kidney Metal
Concentration

AA9 B4, A%, 3F FEFE Had Be A7
Metal Groups p value

Co Control Exp. I 0.050

Exp.1I 0.037

Cu Control Exp.IV 0.031

Exp.V 0.031

Exp. I 0.006

Exp.II 0.003

He Control - o I 0.009

Exp.IV 0.002

Exp. I Exp.V 0.012

Se Exp.II Exp.V 0.001

Exp.II Exp.V 0.031

3 =

oM 247 CdellA dized APVE,

CudlA AMT3} YV, Seold A1+
I APV fo5 zolE Br}t(Table
2.9)

Table 2-9. Multiple Comparison of each
Group in Bone Metal Concentration

Metal

Groups p value
Cd Control Exp.IV 0.048
Cu Exp.III Exp.V 0.052
Se Exp. 1 Exp.V 0.026
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ghds 9 39 - AREEE

Aol g AU MBS LopEoEA PF
49 AAJAEL #A, B T/ Ao
2 248 £ gtk AskE QAN Be R
oM dzTd kxR A Y Exbolz}t
goy & FEAAAME & 5094 =7 S71H
Atk Ase DAl disjA Hzx=2 Ao Y
A& 1975»4 0]1t}.23) Asoll ¥ F538t
T ooty gz Bu o, 4%
A, G, sy Byl A7
AL o}F H2e Yotk wehy WA
AR N2 FpAd gz B

% glou 1 4sTE 4ge AR
] tiAboke) BEAo] AAS I Qrh24) H]

Fé
9 H4el U AN FET YYE Vg
1
B

7ol

y

ru°‘ =~ e

250 AE2 LAY B d7M gz
ot} oA Fof oF HA9 7“7}5
P Zlor A7z gevh 53
47 Serth EAo) Y H]* e
homeostatic regulation® H7}HEo] gorm
2, ATHLR 4AT AsS) SHL 47d R
e Zoz WAHL Yok CrEE A4 o
50% 7V LAAS FAF oA F7HEU.
Cro] A3lalA 71502 = glucose tolerance,
A A, Ak Az atgol dsol ¢
Ae}25) &3] Cre kg AFTE 0.00575 mgs
Holl Fog Ay 7hgolH RNA A4S 7}
st Ao R EAFAU26) WA ol &
FonE T LA 93 FUHE Crd =
AdEo QslE At A WA dAb
88HA A8 RAoRE Algr}

Co, Cu, Mn, Zn, As, Cr 5-¢] 227 A3
T DM BAHCE Aolg HYloy, gz
T 14T ol F7tske 3HA4
01‘34 EAHoE AolE HolA
gt Ed, AN FoFmol uel A
HEBAE I F718tn dE Rl ol
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o (e}
'E'Tl’%

m°‘
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ﬂll° F

fz
o
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3o,
o
Hﬁ m*

Folg AFY %, A, EF

F&ET uae B 97

2) A%

EAER % AFFAHL AFE FF
infusion rate®} EA9} 43} A7|¢} FA T
E3 A FFELEL FAZAL AEY
T Axd SolA BYA(nclusion body) ¥
A3 2HE A Aoz GEAT 40) ol
8 FFEHo 9% inclusion
metal-protein complex FAd] 23] F=2 o]
Folx Mude B=2d B8 JF¥FE B3
infusion rate® ZAA714 "ot &
complexdl] 93] AHx#e¢ atrophy @AHa Al
9] proximal tube®l fibrosisE ZWA]7|E
Aoz 42 A}.41) Inclusion bodyE HA33s}
= dE838d

£ d8elA Cdot PbY] FEE cﬂxwr A
A AlololA fodk Aozt gle Zom &
5}l E3k metallothionein® complexa
FAsle Cut Z2ste 2L 2z, o=
QAN ¥EJ} Eold $£E garde YL
Bolz it} ] m(Multiple Comparison)
AFNME, AFNFo] e 4F MV, VEH
FAARLE Aolg Holx gIeH, 2LHL ¥
=7 Z74 £8 Cud) AEFL WoE 7
T2 Holx r} Sek AFETY #AF =
olg Hola YeH, ole AEVEY AEFo]
wolx BIEE A0E gFBlaLdA "’Hi}‘»’b:}
Hgd 74, v, A4, &F 28 59 37
o £AH™28) 53] HY A E¥dH o
3 &40 SH-719 A¥ste} o7 Weld &
4E Y27 2 ARdA Hgd F=%
gz 0.11 + 0.08 mg/kgo]‘ll QAL B
oA 0.0270.05 mg/kgoltt ol &3
oo 93] Hg7l AlgolA oF 20 - 50% %
28 Aog FREY. oI FaE FA

body+

ZF4£2 Cdet Pboltt.

L~

rﬂé SV rlr

I

Fa] ofAle] AR 7)AsE Ao AlggY
29,30). &, Hg2 SH-719 F3HE ztey
Tz oA AHEFY  cystein o
alkalmd SH-712 717 A&o] 9z 9g
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A M AL FHIsHE BERE 7
o shQl AREEE AT AFHFY X1, x2
X4, X882 Sprague-Dawley EFHd 10d%
ot BFEASE 1, AR, FF BEFE
(Al, As, Cd, Co, Cr, Cu, Fe, Hg, Mn, Ni,
Pb, Se, ZnE FAstd o&FH ZL ARE
At}

1. A% g% 54, 10849 43 77+
AT, AAEARHATS AZAel7t flden, 10850
7, A%, T FAAME #FoF Aolr) ¢l
At

2. A4 BAE AT Al 0.2357
4.215mg/kg, As™= 0.103 7 0.461mg/kg, Cd=
0.005 7 0.010mg/kg, Coe 0.017 ~0.046mg/ks,
Cr& 0.13770.403mg/kg, Cus 1.736 ™ 4.827
mg/kg, Fei™ 54.4727 381.447mg/kg, Hg:e &
AZ, Mn< 1.159~2.803mg/ks, Ni= 0.007 ~
0.095mg/kg, Pb= 7%, Sew 0.68271.887
mg/kg, Zne 10.213 7 26.119mg/ks B EHACT
=3, FM9 3459 Co, Cu, Mn, Zn, As,
Cr & dzTe g 7 F3HiA 493
Zolg BYoy YzTE AE 2+ APFE
AxEe o FEE BAHA Aolg Kol
Bie=

3. LANE Foe T AFFTY AL 1.71
27 31.230mg/kg, As= 0.062 7 0.439mg/kg, Cd
© 0.01070.062mg/kg, Co= 0.000~ 0.101mg/
kg, Cr& 0.12570.636mg/kg, Cux 3.385~
12.502mg/ke, Few 41.148~ 99.709mg/kg, Hg
i 0.000 ™ 0.270mg/kg, Mn< 0.433 ™ 2.301mg/
kg, Ni= 0.00070.221mg/kg, Pb= 0.000~
0.584mg/kg, Sex 0.5407 1.600mg/kg, Zne
8.7757 17.060mg/kg AEHAT. £33, BEAE
%% Cu, Se, Cr, HeS< =22 ¥33
2 AEEY] F9% Zol2 Holm Ylon,
Cu, Se, As, Cd, Cr 59 58S Yz

D AREEE F9

AR A, A%, 5 F5FE vl BT A7

ALjgt 7zt AETolA FAHCE FoF o]
2 1ol Yeh(p<0.05)

4, QA4 FAFZ FFY AR 95577
119.464mg/kg, As: 0.139 ™ 12.250mg/ks, Cd
= 0.000~0.295mg/kg, Co:= 0.022~0.243mg/
ke, Cr& 0.2391.999mg/ks, Cui 0.000
2.291mg/ke, Fe= 240.249 ~841.956me/ke, Hg
£ 0.000~0.983mg/kg, Mne 0.214 ~7.353mg/
ke, Ni 5.473711.453mg/kg, Pb= 0.000~
8.502mg/kg, Se= 0.000~ 3.005mg/kg,” Zne
61.158 7 195.038mg/kg AEHUY. T3 #
B F459 Se, Cd 59 F&E0] Yz
T 7 AYERY #F3 xolE Ho
N, Ser HZTFES AYF 7 AT 7oA
% 2Fo)E FERAATH(p<0.05) ,

5. I, AR, FF 4% F57%9 A4

dzs ddTvid 22 o2 gogs 4

kome 4x v

ox (o

BAF GoE vFo B do] gAFges
A Fage g ¢
e FasEe WRE BUY FEAY B
L Sed 4 Rge Ase] 2ste] dojd 3
oz Azt

E aTE $2A99 2nels] g 23
& aojz Aol 48NV AL Rert o
gu weEt. agoe gow #axg g4

s

83



o & ol 7 & o] B 5] A]

10.

11.

12.

TN
é_ o g 12
>

= 1.
gy 2 g, g ataz,

N E=E]

I

E}%?SP%HA Ab7]

=]
=
AT, FA YL ot Hape

¢ 158-166

R R |

o
2
Yo 4
off

R 94 AAE §719074
T, AAYEE gEhd

©

. u}%wxm 24 Fhupojol =
g A, FAdea o
l-% /HA}?S]—T] =5, 1998

But PP. Herbal poisoning caused by
adulterants or erroneous substitution.
J Trop Med Hyg, 1994, 97(6) : 371-4
Noroross WA, Ganiats TG, Ralph LP,
Seidel RG, Ilkeda TS.
poisoning by warfarin—contaminated
herbal tea. West J Med 1993, 159(1)
: 80-2

Hoby. Aok WRHAEIE L AP
(¢h), 1998.11.17

ol N%, AWE, A ek e Ay

Accidental

b

1998, 2(1) : 209-229

Arergel d@eel AR, e et
A FEE - Fokemd B AT
FRIA), 1999

oY, LHAE Y A Faz

FEEEd vael Be A7, Ax g
T ohehe WA e =R, 2001

ASRPARI. ABRFFEAIR, I
dzr)oe AgAdRz Adgo) s 2

A6d A25(2002d 129)

13.

14.

¥, 1998, p360 .

grd. TEBBHESRGE), HEY,
1994, p18
U.S. EPA. Handbook for analytical

quality control in water and waste

water laboratories, 1979

15. N43, A%, 432 dFAF 225
gz EAREHYYo) DY AT,
FZHAANEIA, 1998,  24(4)
105-112

16. 215, SASHASY} EAANY, AAAA
A+, 1995

17.

18.

19.

20.

21.

22.

R.J.P. Williams. Zinc: what is its role
in biology? Endeavor, 1984, 8:65-70

K.M. Hambidge, C.E. Casey, and N.F
Krebs,
Human and animal Nutrition, vol. 2,
5th ed. (W. Mertz, ed), Academic
Press, Orland, FL., 1986, pp. 1-137,

F.Y.U. Wu and C-W Wu. Zinc in DNA

Zinc. In: Trace Elements in

replication and transcription. Annu.
Rev. Nutr. 1987, 7:251-272.

D.E. Coppen, D.E. Richardson, R.J.
Cousins,.Zinc  suppression of free

in cultures of rat
t-butyl
and 3~methylindole.
Exp. Biol. Med., 1988,

radicals induced

hepatocytes by iron,
hydroperoxide,
Proc. Soc.
189:100-109.
E. Cohen and C.A. Elvehjen.

relation of

The
iron and copper to the
cytochrome and oxidase content of

animal tissue. J. Biol. Chem., 1984
107:97-105.
B.L. O'Dell. Bioavailability of and

interaction amoung trace elements. In:
Tace Elements in  Nutrition of

Children, Nestle Nutrition,



23.

24.

25.

26.

27.

28.

29.

30.

31.

32. ¥

33.

HEF 9 3 - ARHEE T 439 3,

Vevey/Raven Press, New York. 1985,
pp 41-62, _
F.H. Nielson and E.O. Uthus. Arsenic.
the Essential
Ultratrace Elements (E. Frieden, ed),
Plenum, New York. 1984, .p319-340
H.J. C.R.

Interrelation of metallothionein,

In: Biochemistry of

Almquist  and Grau.

choline, betaine and arsenocholine in

the chick.,, J. of Nutr. 1944,
27:263-269.

R.A. Anderson. Nutritional role of
chromium. Sci. Total Environ. 1981,

17:13-29
S. Okada and M. Suzuki and H. Ohba.
Enhancement of

ribonucleic  acid

synthesis by chromium(Ill) in mouse

liver. J.of Inorg. Biochem. 1983,
19:95-103.
Bakir et al Methyll mercury

poisoning in Iraq. Science, 1973, 181:

230-241. '

ZRA 9 10A. HHOWSSWHREEEE

SEILKEBIMR, FEAKEE, 1999,

15(2) : 129-130

MHEKE. o9&, AEE 9,

., AFE WA}, 1993, p23-56
<AL Fegdae 9%, weA,

1996, p121-127

258 9 69 Bt vFFL

7]7J %t]-ak;zxg, z:;l.—;,i-,kl _r]/%] ]-;ﬂ/\

v E2EHETHE, 1999

vﬂ 91 8Ql. A WYY FE&
ZAL  AFH, 1996, 9,

pp41-45

BREGE, 2%, PENELBYHIEEIRE

MRS, PEPEEERgEE 1999,

6(12) : pp41-42

F55 A

r
-+

3,

Jg_; Pl

4

34.

35.

36.

37.

38.

39.

40.

41.

42.

Vg, &% 3555 vlud #3 A7

TE 9 4N BWHOREBEN—LFB
2M23IBEHRETKEENRNERFT, SE
NHEE, 1999, 15(8) : pp723-724
ZHl5, FHHE AER, BEEEMNF
Mn, Zn, CuBEBLMWEE, PERAKE
B3R 1997, 16(4) : pp247-248
BER, & 3RC. SuEnEHE AN
HHEEREMERNER,  PEAKREE,
1997, 13(6) : pp348-349

KRB ] 6. FEE SRR IS Im i
ERRMENEE, EAKEE, 1998,
14(2) : pp731-732

Korea Food and Drug Administration.
the

International Harmonization of

- Specifications and the Regulation of

Hazardous Contaminants in Oriental
Hérbal Drugs, The 4th Annual KFDA
International Symposium, Sep 5, 2000
Y ggetsl. Juete HAAAR, FAE
3}A}, 1998, p335-339

Goyer RA, Leonard DL,'Mlo‘ore JF.
Lead dosage and the role of the
body. An
experimental study. Arch Environ
Health, 1970, 20 : pp705-711.

Goyer RA, Lead and the kidney. Curr
Topics Pathol 1971, 55 : pp 147-176
v $18Q], kA FRAJLYAA AR
3 2o B} AT, hF Aoty
2], 2000, 4(2), ppl193-205

intranuclear inclusion

85



