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Effect of SipJeonDaeBo-Decoction
on Target Organ Metal Level in Rats

Seong Wook Yoon, Sun Dong Lee
Dept. of Oriental Medicine, SangJi University

Abstract

This dissertation was to research how some metal level within SipJeonDaeBo - Decoction,
one of oriental prescriptions, influence Sprague-Dawley animals.

1. Under the experiment with drinking waters there was no metal~0.65 mg/L detected. A
metal with feed found 0.001-376.983mg/kg.

2. In the mice’s kidney, brain, bones used experiment, As searched 0474 mg/kg, 0.486
mg/kg, 0.314 mg/kg 0.834 mg/kg respectively ; Cd 0.060 mg/kg, 0.045 mg/kg, 0.030 mg/kg,
0.353 mg/kg, ; Co 0.105 mg/kg, 0.063 mg/kg, 0.030 mg/kg, 0.399 mg/kg, ; Cr 0.292 mg/kg,
0.304 mg/kg, 0.234 mg/kg, 0.962 mg/kg, ; Cu 4201 mg/kg, 3.759 mg/kg, 1.923 mg/kg, 0.484
mg/kg, ; Fe 57.535 mg/kg, 150.571 mg/kg, 17.178 mg/kg, 281.506 mg/kg, ; no Hg, Mn 0.612
mg/kg, 2.968 mg/kg, 0528 mg/kg, 4.205 mg/kg, ; Ni 0.094 mg/kg 0.072 mg/kg 0.078
mg/kg, 27.714 mg/kg, ; Pb 0269 mg/kg, 0293 mg/kg, 0.283 mg/kg, 43.142 mg/kg ; Zn
4149 mg/kg, 21.861 mg/kg, 8.088 mg/kg, 226.283 mg/kg respectively.

3. In level of hazardous metal within kidney control group searched 0.194+0.052 mg/kg,
experimental 1 group 0.189%0.036 mg/kg, experimental II group 0.264+0.179 mg/kg. In level
of non hazardous metal control group searched 15.917+5.575 mg/kg, experiment I group
17.064 £2.246 mg/kg, experiment II group 16.892+3.586 mg/kg. Besides in total level of metal
control group detected 6.484+2258 mg/kg, experiment I group 6.940t0914 mg/kg,
experiment II group 6.915=1.508 mg/kg There all was no statistical significance.

4. In level of hazardous metal within the liver control group searched 0.187+0.048 mg/kg,
experiment I group 0.168£0.079 mg/kg, experiment Il group 0.2771+0.159 mg/kg. In level of
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non hazardous heavy metal control group detected 44.925+18.468 mg/kg, experiment I group
39917112772 mg/kg, experiment II group 4952533484 mg/kg. Besides in total
concentration control group searched 18.082:+7.395 mg/kg, experiment I group 16.068+5.128
mg/kg, experiment I group 19.977+13.443mg/kg. There was no statistical significance but
hazardous metal gets more level in the experiment group than in the control group.

5. In level of hazardous metal within brain control group searched 0.145+0.056 mg/kg,
experiment I group 0.167+0.030 mg/kg, experiment I group 0.172+0.123 mg/kg. In level of
non hazardous heavy metal control group detected 6.488+0.965 mg/kg, experiment 1 group
7.290+0.588 mg/kg, experiment II group 7.010%1.627 mg/kg. Besides in total concentration
control group searched 2.68317.395 mg/kg, experiment 1 group 3.01710.238 mg/kg,
experiment I group 2.908£0.711mg/kg. Therefore there was no statistical significance.

6. In level of hazardous metal within bone control group searched 8.172+5195 mg/kg,
experiment I group 9.128+4.143 mg/kg, experiment II group 9.401%6.924 mg/kg. There is
statistical significance(p<0.05). In level of non hazardous metal control group detected 94.065%
36.035 mg/kg, experiment 1 group 147.563%79.939 mg/kg, experiment II group 142.730+77.374
mg/kg. Besides in total level control group searched 48.530%16.523 mg/kg, experiment I
group 64.502+31.078 mg/kg, experiment II group 627331+34.641mg/kg. Therefore there was
no statistical significance.

7. In the correlative research as to how each metal influences to ingestion Cd and Co
searched 0.954 and Pb and Ni -0.0884 from kidney. Co and Cd was 0.995 and Zn and As
-0.190 from liver. Co and Cd were 0995 and Zn and Cu -0.393 from brain. Co and Cd
were 0998 and Zn and Mn -0.206 from bones

Key words : SipJeonDaeBo-decoction, Metal level, Metal correlation,

A2 £ Pople) A4 W4 HrE 3Y R
7o) oAl Abgol weal Wasich weba
goste Ao ZAse AAstAE o3 o LFEA W A A
gt Ao FYE dPam Amste]  TAYE AR LEAEE Ausn st
ston o]zl kA tierd B, TE, o] ke de HAgse WAL MY
2gAe AAdde me AP sz ok el
A Argstn ik deu AAdez 44 2%, Fo}, EuA, AR 5L 3 emu
3}, TPt IAFHL A EF o] S8t FL LEIAYH olF AT A= FR
o +3, U] 2 ESY T FH8AE) 2F BE5T FHHIAA, F7194A ﬂﬂ}vﬂfﬂ
Ho] od® FAZA ANE ZE FEa EANFE dFEc BEHYT Ao} 9,
23 g = 2@8T Adow HIe off, Y 5o Al A FGAFT T
A3V oJstm AAEI} Zrtstn UE gL 3 4dF TYAE Aty 5ET
Aoz AT o). E3) ofE Yzv} EA7} gl Aoz RIdd B dA3ze

Kor. J. Oriental Preventive Medical Society Vol. 4(1)



Effect of SipJeonDaeBo-Decoction on Target Organ Metal Level in Rats 53

A T4 2LFEAF 1Y F2F A
FE£Lgo dig A7E Az Ao
AP HEE&e] F&He FE EYE oln A
AR ARz EASAY FH By
b, di7ledo g QM Ao w4
o F4E vIAY AdH(Ee] wEE
A FAAZAT A% 2L RLEE

ol sl 29H Boge FE oln XA
T BH& EAShe AT ANY A<D
getugty AbQisle] Aube] uhe}l o|F WY
7b ol cheksiAm ARcheA B4 e1g9.
42 Cd, Hg, As, Cr, Ni, Pb, Co 59
=34 Fe, Zn, Cu, Mn 9] d43&0
Feed N FF & AFLETt
"yggolgts FalldAAS vehA

QN

rh ol

&

o) o] %
pes

o 0 o o
-ierHEJ

mmagg ﬂ%ﬂﬂ Temﬂ FHdoE
A Bax ol #Ad =xagd) o

A% T 2o, 853y SHe g
F£2g0 A A dAL Aeed F
83 AN ATH = 4 U

wtebA grojate] A - ABFE dASAE
A £ MY sl AHNEEGE
’é"’-@%s] —rois}oq _r__gz(}ﬂ/] Sy _g]
53] A=A

—_—

2.
. A5 9 49y

1. ddAls

DAFFE

FTEASAANA ALSE Sprague - Dawley
FHY AFol 180-240g%) ¢4 30v(AF
¢ 177-238g, § 187-224g)E FFel 254
St F2EET HE (&= 18T - 22C, &
= 50%-60%) AF AP AHE-SHTH

2) FdAw

A¥717 B FdAEE 4¥5EE ¥
HEAIR(F A AANE BAT TI3
of 43Y %<& 2AAUeN SREE F
29 Ag2o] AHA st 29zAoz 4y
4%*% Z33 A ARINT X AHEE A

Tablel.l Composition of Animal Feed

R H]-&(%)
Zou 22.1%0) 4
Xl 3.5% o] A}
z4¢ 5.0% o] 3}
z38 8.0% o] 8}
25 0.6% )3}
ol 0.4% )&}
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Tablel.2 Drug names, Scientific names, Dosage of SipJeonDaeBo- Decoction

L Dosage
Drug names A Scientific names
(per once)

A (A ) Ginseng Radix 5¢
W2 (F k) Atractylodis Japoniae Rhizoma 5¢
wEa (gFEE) Poria(poria cocos wolf) 5¢
B E2(H OB Glycyrrhizae Radix 5¢
SRR (B Rhizoma Rehmsnniae 5¢
3 H(E & Angelicae Gigantis Radix 5¢
q 200 &) Cnidii Rhizoma 5¢
wjztof (77 EE) Paeoniae Radix Alba 5¢
3B 7 (F ) Astragali Radix 4¢
% A (A ) Cinnamomum cassia presl 4g
(£ H Zingiberis Rhizoma Crudus 2
 *F (kK B Zizyphi Fructus 274
F = 50g

(2 dAdRY 3£
AAWER(HDE 5008 1A
12000g% ARG FHEe) Yol

EFH10Y)

aekghoFS

271(AMz3AE - Al FEE 4700cc F

A 120C ~122C oA Aeg3dho
o Yol ded Bud ¥ Ay
gatqach

2. A9y

Tablel.3 Experimental Design

gket pack
Aoz A}

1) A34A

AYTE Y2Z, 4Y 12(FA 4EE
€9 RAE Y F AL 60kgFAFE
100cc2 71FS 3 g2 AL & x1), A
P D2(FAN 4852 #AE 33 ¥
A 60kgFAH] 100ccE 7|F22 g@ A
A o) 2] x2)0 2 URden 1095
Y 134 Fo2GC3/B)E Adstd A7
Fo3Ah

No. of Dosage
Groups . Dosage Feed
Animals Method
: 100cc/60kg (
" Control 10 cc/B0kg (pe saline P.O
. - rson)
- E i tal 100cc/60kg(
xpenmenta 10 cc/60ke (pe SipJeonDaeBo~Decoction X 1 PO
Group I rson)
E i tal 100cc/60kg(
xpenimenta 10 cc/60ke (pe SipJeonDaeBo-Decoction X 2 PO
Groupll rson).
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Start

1

Mix sample ; take 1-2g
portion for each digestion

l

Add HNO;, reflux ;
repeat HNO3 reflux until
solution is 5 mL

l

Add reagent water and
H2O; ; heat beaker to start
peroxide reaction

|

Continue adding H;O»
with heating

|

Type of Analysis 7

ICP or Flame AA
analysis for
Cd, Co, Cr,
Mn, Ni, Zn

Cu, Fe,

v

Add concentrated
HCI
and reagent water ;
reflux

|

Dilute with reagent
water and filter

particulates in digestate

—_—

Report concentrations,
and % solids of sample
for dry weight analysis

Cool ; dilute with
reagent water, filter
particulates in

digestate

|

If % solids required,
use homogeneous sample

aliquot

l

wop

Fig. 1.1 Acid digestion of blood, feed and SipJeonDaeBo-Decoction - SW846

method 3050A (EPA, 1992).
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Sample Preparation ‘

Standard Preparation

Type of Digestion
Method?

|

Weigh triplicate
samples, add reagent water

and aqua regia

1

Heat, cool, add
reagent water and KMnO,

l

Heat, cool, add sodium
chloride-hydroxylamine

sulfate

|

|

Transfer aliquots
of Hg working

standards to bottles

|

Add reagent water
to volume, add aqua regia,
heat and cool

l

Add reagent water and

KMnO;, solution, heat and cool

|

Add sodium
chloride-hydroxylamine

sulfate and reagent water

|

Add reagent water,
stannous sulfate, attach

to aeration apparatus

For analysis run
— | circulating pump |~—

continuously

Add stannous sulfate,

attach to aeration apparatus

|

Construct calibration
curve ; determine peak

height and Hg value

|

Analyze samples |

l

Routinely analyze
duplicates, spiked samples

l

Calculate metal
concentrations

|

Stop

Fig. 1.2 Mercury Analysis of blood, feed and SipJeonDaeBo-Decoction -
SW846 method 7470A (EPA, 1990)
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3. 3AEH

SAS EAT2 1Y (Version 6.04)7¢ o]
o] HAMEA(ANOVA), HIE 8N 228 A4
ot

m. A4 A3

m'l %o—}:)b}'EH/ %1"01;8_ : ?“ }d;g-r Z_].’/ :r‘]/
weol F&EE

tee Hebdd, ¥ 2 Am Y95
o YAYHEY FFE A%, 7, ¥, W 7}z
o F4%E uinAzolh Aol g8 A

on B, AEFTY FHE Ast 47 0140
mg/kg, 7%, 05% mg/kg, Cde ztz}
0.130 mg/kg, E7#Z, 0309 mg/kg, Coe %
7} 0140 mg/kg, 4%, 1421 mg/kg, Cr&
Ztz} 1108 mg/kg, E#ZF, 1.141 mg/kg, Cu
£ 77} 3916 mg/kg, 0.008 mg/L, 32.866
mg/kg, Fel 7}z} 122565 mg/kg HAZ,
376.983 mg/kg, Hge zh7te] A E A
2% HAEHA o&dstm, Mn& 77t 46334
mg/kg, 0.002mg/L, 134.901 mg/kg, Nie 7}
2} 1.339 mg/kg, 0.006 mg/L, 2.526 mg/kg,
Pb= Z+Zt 0.622 mg/kg, 0.00lmg/L, 0.836
mg/kg, Zn& ztzh 13930 mg/kg 0.065
mg/L, 118.292 mg/kgo 2 JE}yth
AYBEY A%, 21, ¥, WA Ase 2}
Z} 0474 mg/kg, 0486 mg/kg, 0.314 mg/kg
0.834 mg/kg, Cde Z+2 0.060 mg/kg, 0.045
mg/kg, 0.030 mg/kg, 0.353 mg/kg, Co= Zt
2}t 0.105 mg/kg, 0.063 mg/kg, 0.030 mg/kg,
0399 mg/kg, Cr& 7t7z} 0.292 mg/kg, 0.304
mg/kg, 0234 mg/kg, 0962 mg/kg, Cus
Ztzt 4201 mg/kg 3759 mg/kg 1923
mg/kg, 0484 mg/kg, Few 2}z 57535
mg/kg, 150571 mg/kg, 17178 mg/kg,

281.506 mg/kg, Hge 22 £33 ZolA =
T A2HA %1, Mne #0612
mg/kg, 2968 mg/kg, 0528 mg/kg, 4.205
mg/kg, Nie z}zF 0.094 mg/kg 0.072
mg/kg, 0.078 mg/kg, 27.714 mg/kg, Pbe
2+zt 0.269 mg/kg, 0293 mg/kg 0.283
mg/kg, 43142 mg/kg, Znd ZrzZt 4149
mg/kg, 21.861 mg/kg, 8.088 mg/kg, 226.283
mg/kgo 2 YRyt

AdYo A8dE H, E§ 23 AlgCA
As, Cd, Co, Cr, Hg, Ni, Pbe] falg&e
Ztz} #0497 mg/kg, 0.001 mg/L, 0.976
mg/kgE YEIten A%, 7b M, wolXe
HE 0185 mg/kg, 0180 mg/kg 0.138
mg/kg, 10486 mg/kge& ieldth I
3542 Cu Fe, Mn, Znd 3o, & ¥
T AlRelM ZHzt BT 46686 mg/kg 0.019
mg/L, 165761 mg/kge. 2 JElgton, Ax
3 74, o, wolA Zhzt 16.624 mg/kg, 44.790
mg/kg, 6.929 mg/kg, 12812 mg/kge. 2 1}
Bten FE&H2 At £ 2R AR A
Zvzy HEF 17293 mg/kg, 0.007 mg/L,
60.897 mg/kgo 2 vetgton A4 71, ¥,
oA zZ+zh 6163 mg/kg, 16402 mg/kg,
2.608 mg/kg, 53.262 mg/kgo 2 JE}NT}H

® 21-23& AFFY w3 &, FAES
2 23452 A¥ATelt AREF Fo
& e ERTol 0194%0.052 mg/kg,
Al 0189+0.036 mg/kg AFNLS
0264*t0.179 mg/kgE FAAY Y42 ¢
ATHE 21). Ba2L&EEE 22| 15917
+5575 mg/kg, A@IFo] 17.064+2246
mg/kg, A PIFo] 16892+3586 mg/kgE
FAHA ol AAUHE 22). =T #
Aa47 FAFSEEE YE FIAEEE
ti2To]l 648412258 mg/kg, AGIF|
6.94010.914 mg/kg, A@IT o} 6.915+1.508
mg/kgol ATHE 23).
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Table 2.1 Hazardous Kidney metal level

after  SipJeonDaeBo-decoction P.O.
Injection
(Unit : mg/kg)
Grou Concentration
roup (Mean+S.D.)
Control 0.194 £ 0.052
Experimental - 0189 + 0.036
group 1
Experimental 0264 * 0179
group 11

P> 005 (P = 0257)

Table 2.2 Non hazardous Kidney metal

level after SipJeonDaeBo -

decoction P.O. Injection
(Unit : mg/ke)

Grou Concentration
P {(Mean*S.D.)
Control 15917 + 5575
Experimental 17.064 + 2.246
group |
Experimental 16.892 * 3.586
group 11 :

P> 005 (P=0792)

Table 2.3 Total Kidney metal level after
SipJeonDaeBo-decoction P.O. Injection
(Unit : mg/kg)

Gro Concentration
up (Mean*S.D)
Control 6.484 *+ 2.258
Experimental 6940 + 0914
group [
Experimental 6.915 *+ 1.508
group 1l
P> 005 (P=0.787)

B 24 AAF 7 34309 50 9
& HAe AT E Uede 484 Aol

Cds} Co9l AoA-L 095442, Cust Cde
0.72700, Cus} Coi 0.73373, Pbs} Cd=
0.67162, Zn3} Cu: 0.741862.2 o] F B A
o] 7atA JElten], Cde} AsE -0.01594,
Mn3} Cdt -0.05722, Mn3} Cox -0.12462,
Mn3} Cr& -0.04996, Mn3} Cul -0.01399,
Nis} Cox -0.04695, Nig} Cus -0.06791, Pb
9} Cr& -0.03988, Pbo}l Nit -0.08844, Zni}
Nie 00409002 o3 S 2FaAgol vEk
gom, Crzt CoE: 004065, Cus} Cre
0.03389, Mn¥ Ast 0.09660, Ni®} Fe:
003061, Ni9} Mn2 007866, Zn3 Cr&
0.061672 Ao YAk

Table 2.4 Metal Correlation in Kidney Metal Level

- As Cd Co Cr Cu

Mn Ni Pb Zn

As| T
Cd |-001504 T

Co | 00918 095442
Cr | 012518 002759
Cu | 014467 072700
Fe | 042400 026275

0.04065
0.73373
0.30702

0.03389

012893  0.53026

Mn
Ni
Pb
Zn

0.09660
0.17866
0.30847
0.30426

-0.05722
-0.01216
0.67162
0.52431

-0.12462
-0.046%
0.649%5
057569

-0.0499%6
0.86214
-0.03988
0.06167

-0.013%
-0.06791
051744
0.74186

0.15431

- 0.03061

0.38171
0.528%

0.07866
0.22307
0.11898

-0.08844
-0.04090 055817
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B 25~27¢ AFY fAwS, R
EL %%%%E«l dgdaelnt. 2

& EE tEPo) 018710048 mg/kg, A
1L 0168+0079 mg/kg, gfﬂnw}%
027740159 mg/kgZ EAHQY FolAe
ATHE 25). BHFEEEE B2 44.925
+18468 mg/kg, AYPIFo] 39.917+12.772
mg/kg, ARIFo] 49.525+33.484 mg/kga
BAAA Fe)do] UATHE 26). =T /3
24574 FIATETEE T FFSFEEE
thzFo] 18.082%7.395 mg/kg A&IFol
16.068+5.128 mg/kg, ABIFo| 19977+
13.443 mg/kgol ATHE. 2.12).

Table 2.5 Hazardous Liver metal level after
SipJeonDaeBo-decoction P.O. Injection
(Unit : mg/ke)

Gron Concentration
p (Mean*S.D.)
Control 0.187 + 0.048
Experimental 0.168 + 0.079
group I
Experimental 0.277 £ 0.159
group II

P> 005 (P = 0.068)

Table 2.6 Non-hazardous Liver metal level
after SipJeonDaeBo - decoction P.O.

Injection
(Unit : mg/kg)
Gro Concentration
up (Mean+5.D.)

Control 44925 * 18468

Experimental 39917 + 12772
group 1

Experimental 49525 + 33.484
group 11

P> 005 (P=0657)

Table 27 Total Liver metal level after
SipJeonDaeBo-decoction P.O. Injection
(Unit : mg/kg)

Grou Concentration
P (Mean+5.D))
Control 18.082 = 7.395
Experimental 16068 + 5128
group 1
Experimental 19.977 + 13.443
group II

P> 005 (P = 0649)

¥ 282 HAF 7 530 FFo I
€ UAe F=E Jehiie 484 Aol
Cosl Cd9o] AHAHL 09920, Fesl Cde
0.76636, Fesl Coxr 0.75850, Nigt Cre&
0.81158, Zn3} Cde 082829, Zni} Co:
0835142 Ao Fu/dol A3tA vElton,
Cd¢} Ase -0.09604, Cos} Asx -0.09144, Cr
I} Ase -0.07646, Fe} Cuv -0.18707, Nig}
Ase -011992, Ni¢} Mn& -0.14734, Pbe} Cr
2 -0.04962, Zn3} Ast -0.19058% <k3 29
gdel vErten), Fest Ase 0.01647,
Mn3} Cr2 0.04826, Mn3} Cu¥x 0.04903, Ni
9} Cue 0.07393, Znzt Nit 0.02261, Zn#
Pbt 00261302 40| QA

® 29~2118 HF9 /T, FivS
R FESEEES] AgF el HF RlE
£FET Ulx=Fo] 0145+0.056 mg/kg, A3
1#& 0167+0.030 mg/kg, AJNTL 0172
+0123 mg/kg2 SAFHU FAHL AU
(B 29). FiFdEsc txRTo] 6488+
0.965 mg/kg, AFPITo] 7.290£0.588 mg/kg,
AglFo] 7.010£1.627 mg/kgZ T A H<Q
FAol QIJATHE 210). =3 FA=S7
FASSHEEE 8 FFETET U=To)
268317395 mg/kg, APITo] 3.017+0.238
mg/kg, ATl 29080711 mg/kgeld
o 2.11).
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Table 2.8 Metal Correlation in Liver Metal Level

As Cd Co Cr Cu Fe Mn Ni Pb Zn

As| L

Cd |-009%604 1.

Co {-009144 099620 1

Cr |-007646 011913 011156 1.

Cuj 014612 -034147 -031187 -001487 1.

Fe | 001647 076636 07580 016646 -0.18707 1.

Mn| 031694 022834 023182 004826 0.0490?3 031516 1

Ni {-011992 009332 007854 081158 007393 01978 -0.14734 11

Pb-| 064862 011933 012500 -0049%2 040199 020464 030271 -002436 1.

Zn |-0.19058 082829 083%l4 004151 -0087%6 053479 007011 002260 0.02613 1

Table 2.9 Hazardous Brain metal level after Table 2.10 Non-hazardous Brain metal level
SipJeonDaeBo-decoction P.O. Injection after SipJeonDaeBo-decoction P.O. Injection
(Unit : mg/ke) ' (Unit : mg/kg)
Concentration Concentration
Group (Mean*S.D.) Group (Mean#*S.D))
Control 0.145 * 0.056 Control 6.488 *+ 0.965
Experimental 0.167 = 0.030 Experimental 595 + 0588
group I group 1
Experimental 0172 + 0123 Experimental 7010 + 1.627
group II group 1II .
P> 005 (P=0.729) , P> 005 (P = 029)
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Table 211 Total Brain metal level after
SipJeonDaeBo-decoction P.O. Injection
(Unit : mg/ke)

Grou Concentration
P (Mean+S5.D.)
Control 2683 *= 7.395
Experimental 3.017 + 0.238
group I
Experimental 2908 + 0711
group 11
P> 005 (P = 0313

Y 2128 H%F 4 3439 5o ¥

¢ UAE I=E Ul 484 Aol

Co9 Cde] 4#AAE& 099557, Fest Cd+e=
0.73358, Fes} Cox 0727122 A9 Ao
ZAstA Jdeldon, Cd9} Ase= -0.11569, Co
¢} Ase -012723, Nis} Cr& -0.16917, Zn3}
CdE -0.13329, Zn} Cux= -0.39334, Zn# Fe

Seong Wook Yoon, Sun Dong Lee

£ 019117, Zn3} Mng -0204900.8 <F§
o] F@do) yeigen, Gt Cde 0.06466,
Nig} Cue 0.02246, Pbo} NiEx 002313, Zn3}
AsE 004792 F3de] YT

¥ 213~2158 #(ASH 8I)FY F
7%, 23S 2L 42 4¥Anl
. WE fFHISETEe HERTo] 8172%
5195 mg/kg, APIFL 9.128+4.143 mg/kg,
APNEL 940116924 mg/kgE FA A
frelde AATHp<0.01 & 213). FHEEHTF
TE WR o] 94.065+136.035 mg/kg AFI
Fo] 147563+79.939 mg/kg, AFIFol
142.730£77.374 mg/kgZ TAAY HolAol
AATHE 214). =37 FF&H FTH
2 A3 2FE5FEE URTol 48530
16523 mg/kg, AFIFo] 64.502%31.078
mg/kg, APIFo] 62.733+34.641 mg/kgel
ATHFE 2.15).

Lo
j=]

Table 2.12 Metal Correlation in Brain Metal Level

As Cd Co Cr Cu Fe Mn Ni Pb Zn
As| 1
Cd {01156 1
Co |-012723 09%57 1
Cr |-011486 006466 008216 1.
Cu| 009623 041091 041330 035813 1.
Fe | 009495 07338 072712 007492 053862 1
Mn| 011018 -0.11269 -01184 037700 017276 -000745 1.
Ni {-004970 011423 011682 -0.16917 002246 025540 -019%73 L
Pb | -004263 013999 012422 008097 024283 028409 044550 002313 L
Zn | 004479 -0.13329 -012930 024196 -0.39334 -0.19117 -0204%0 -003574 -0.04624 1.
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Table 213 Hazardous Bones(Tibula and
Tibia) Metal level after SipJeonDaeBo-
decoction P.O. Injection

(Unit : mg/kg)

Crou Concentration
p (Mean+S.D.)
Control 8172 * 5195
Experimental 9128 + 4.143
group I
Experimental 9401 + 6.924
group 11

P <001 (P = 0.0013)

Table 2.14 Non-hazardous Bones(Tibula and
Tibia} Metal level after SipJeonDaeBo-
decoction P.O. Injection

(Unit : mg/kg)

Grou Concentration
p (Mean=S.D.)
Control 94.065 * 36.035
Experimental 147563 4 79,939
group I
Experimental 14 530 + 77374
group Il

P> 005 (P =0.166)

Table 2.15 Total Bones(Tibula and Tibia)
Metal level after SipJeon DaeBo-
decoction P.O. Injection

(Unit : mg/ kg)

Crou Concentration
p (Mean=S5.D.)
Control 48530 * 16.523
Experimental 64502 + 31.008
group I
Experimental 62.733 + 34641
group I

P> 005 (P = 0401)

® 2162 3 7 F&L9 F5o 9FE
A FEE dehle 4By Faeldh
Codt Cdeo] A#AL 09978, Nist Mne
082422, Zn® CdE 055590, Zni Cok:
05586622 Ao AdAdol ZsiAl e
u, Cr3t AsE -015157, Fes} Asy -0.15743,
Fest Cu¥ -0.15232, Zni} Mn& -0.20626,
Znd} PbE -0.105522 b3k 29 A@Adol
Uelgon, Cust As: 001980, Fes} Cr&
0.02811, Ni9} Ase 002376, Zn# Aske
001397 Aol Aok
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Table 2.16 Metal Correlation in Bones(Fibula and Tibia) Metal Level
As Cd Co Cr Cu Fe Mn Ni Pb Zn
As| L
Cd [-00%9% 1.
Co | -011017 099878 1.
Cr |-015157 013593 013935 1
Cu | 001980 -0.08716 -0.08718 -011577 1.
Fe {-015743 003963 006271 002811 -0.15232 1.
Mn| 00842 -0.06851 -0.05728 033027 040072 006594 1
Ni | 002376 041229 04191 036783 027279 011375 082422 1
Pb |-0.03218 -0040%5 -0.02729 0.11442 -0.08270 0.05342 007447 -0.00687 1.
Zn | 001397 055590 055866 018341 -005117 022171 ~020626 0.05391 -0.10552 L.
v, 2% 02 Hgg v diRE YALEL F&4
AE st LA Hol o] T F,
2dslel 2sle @70 TP ol YAAE FHUPAE ool AdHez F

&

FHALERA e =R
FE vAz A =8
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A AN Bo Aol

FekAfy HEFS 87EA HAG. o] A
7l e EFA iy ol e
Lol AT A3 EAZ HA dFHA
3 HENEE AA HARY. e A
BRBAM AAHAY AzHoez Ay 3
A, FESol HEAHoz FofAtel oA
o ¢ ANgEHog suldnh ek FA4
S 7l EY R #2249 § FHEERAN 9o
ol gL Bo) v Qo =3 FF A
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g R3] e TR FrIESYES TR
st itk oY FrigEe dA F&HolL

o

Az 7t
RS 48
ye 242
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h =

b Qe g 89t

UG B8 AT AR £
9 FE£LAEA7 3A +HHD e E
F2NEF FHNC) B RS $AH 3
A@gol Yol Aoy IEFE EYT
of olEAe] A FAAo] go} EFP
dglo] FH3 Qo] olE EFSolA HAts
ste deble LYEAE Ha ge AIE
A7 91 Qe A o’ w1 2R
48, £3, AT, &9 52 FHAN £
2 WA= FHeG SOl ¥ ¥ F
g 499 $34Q J%e Wy 5
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TAZ 3 FNFY T
FJAlEo] FHE= AMF U AA
HEs APFTE BAFEFAT & A
Fol ol F&o) dAHoz FTEAA
Woll gl SA A qisiy Hxg2 A
g2 AAEtA

FFAFE) F&HY AYFE B3] 9
A AFEE HAYHE vIFRAETH ]
HAE, £34 4 E% FFEEHL 99
AE Method 3050A9H (&2 A|93 o
FEo FEEAE)H 4708 H(F-SH A
H)e ALV AHAHLL 2912). ol A
¥ o] QA/QCAFAE HES G FAAE2]
FEEATFE A7 AT AAE W
28 QC%7%<Q duplicate, matrix spike,
matrix spike duplicate 23 Hgsicty gt
g Zold.

¥ dFdMe HA8EE FAFNA F
&Exd v3 & de BE 94 E
otstr] fi3] RARE AAYEEFY &
%, AN FA4% FEEIN F5
23 A" AIEFY BE5%S A 4
st

Adol AHLE BFHY A, 3, ¥, W(F
3 v]F) A Ase 0.314~0.834mg/kg, Cd
< 0.030~0.353 mg/kg Cot 0.030~0.399
mg/kg, Cr& 0234~0962 mg/kg, Cu
0.484~4.201 mg/kg, Few 17.178~281.506
mg/kg, Hge ¥ZHEF, Mnd 0528~4.205
mg/kg, Ni& 0072~27.714 mg/kg, Pbx
0.269~43.142 mg/kg, g3 Zng 4149~
226283 mg/kgoe 2 Z+ Al © Zg&vinh
A3 wxAolg AEHJUG ol A
© 2z g4 zx e B, FHA 54
9 Zolgt F&9 AN Fa FH7|BR
B2 7) @ (Target organ)o] ti2r] wEgo=z
A2 E ol EB&3t7 A A" |
£EEE AT AT @V VGMEHE
24P AEENA As7t 1.878mg/kg, Cor}
9.205mg/kg, Cro]  1.839mg/kg, Cur}

5
F
3

6.909mg/kg, Feo] 547.080mg/kg, Hgol
1.031mg/kg, Mno] 95715mg/kg, Nio]
8.760mg/kg, Pb7} 4.155mg/kg, 18|31 Znoj
38510mg/kg3} & dE9 Zae} Huny o
Fe, Ni TAM% A& wakch £ o)
Fol W= B 30NN FAY gt
Ag MG FoA FREHA e 559
Addueg 598 vagdEd 23 Asvt
0.105mg/L, Cd2  0.007mg/L, Hgr}
0.150mg/L, 218]lx Mno| 5227mg/L T2
AR FEHAA 5L T2 AEHUAT 0131
¥ Ade B H4Pd9A4 AR HIYR
TEEES Aol AHRE S8, £9 }‘}fr-‘zs‘
of FRE FEET Aol YPFEAA
of olo] QH¥ 84 Fol HFAFA FI
Hog J¥E YA Ugx Atn€d
olglg 49 FFHY YA ARFS Fe
o] 70mg/kg, Zno] 383mg/kg, Cur}
1.2mg/kg, Mne] 0.2mg/kg, Nie] 0.16mg/kg
Cro] 0.025mg/kg, Co7} 0.025mg/kg Pb7}
20mg/kg, Cd7} 0.83mg/kg, :LE]'“' Hg7l
021mg/kg 9idd) Niz} Pb 5 44X I &5 E
Afldne 4YAHE QoW FEEET
Fpaeel Tasle] 218 SeENY BF
o zole ot olHY AgE TEE
EE AEY Adee A EE FH(ED)
o] X0} e AW & A &
2 vE F A9 AWAE Pb, Hg Cd, Cr,
As, Ni $22 AA9 7% ¥ 743 H9
#AZ gle AeEZA O AU s=c 4
ol HT%}E EG 4 WoFe &
I 9RFENY FRE W F5F
RozA Adelxel FEL
& g 29 2938 2 fa3Leln.
Qv dtHoE AdF:E
S aopa BeEA @3 3
A é%ml‘)r AJY B¢E A A
WEert A9 dAEA FAHe A2E2A
Fau Wde Arizde o Aol &
AR e Rolth, #d" A=A BHF
I FE5ZFol Aded 2 FAAA vEgSl
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& g 5% BEuFIsolgn ve
o EHO2E Cu Fe, Mn, Zn o] QI

2ASS Ao FEEEE F4,
A % FERA+TATHIS oL LF}

_‘_?_
Wz 43 1,033 Aelg AT3d4
o}

2 dgdMe R3FEEY As, Cd, G, Hg
Ni, Pb, Co9] HFE=e A%, 1 ¥, wioA] z
Zt  0185mg/kg  0.180mg/kg  0.138mg/kg
10486mg/kgo2 Yelton F834Q Cu, Fe,
Mn, Zno] %, 7, ¥, #We Yasg:e 47
6.163mg/kg, 16402mg/kg, - 2.608mg/kg, 52.262
mg/kgo® ehdth mE ¥2123, 2527,
29211, 213215604 B5o| A7|¥ F2&%
@7 AANRERESE AP erE g2
ol 0194+0052mg/kg, - A¥ I ZA 0189+
0.086mg/kg, AFMFNM - 0264+0.179mg/kg,
F dETY FEE 0187+0.048mg/kg, XY
1 Zo14E  0168+00mg/kg  AHIZoNA
0277£0159mg/kg, HZFe] FEE. dEZoIA
0145+0.056mg/kg, ¥ L2AA 01670030
mg/kg, ABOZM 017240123 mg/kgo e
vehgou dizFe vlmold 3 ajolr} ¢l
Ror, =3 W(AFH HI)FY FEE YT
oM 8172%5195mg/kg, A3 I oA} 9128+
4148mg/kg, AFNTFAM 9401+6924mg/kg=
Yepgtou dizzae] BAAY vladdMes &
J% Hol7} YATHP<D.05). |

Z} A7l wtg B FHFEY FFE5EE
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W 3 wWZFe BF {FHIFEFe] Tl Uz
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4 ed B d7M ABF T
A A e Cdel Cov 095 Cug Cde 072,
Cu®} Cox 0.73, Cd9} Ast -0.01, Mn3} Cd
B 005900, AFe) F&e ABA
Co¢} Cde 099, Fe}l Cde 0.76, Fes} Co
0.75, Co9} Ast -0.09, Crat Ase -0.07g %
o, % 357 4B Cost CdE 0.99,
Fes} Cde 0.73, Fes} Cox 0.728 7}3) F 9}
JE4e dehien Cdg Ase -011, Cost
Ase -012, Nigt Cr& 016019 e 181
WZEe 24 AVAL Cost CdeE 099, Ni
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-0.15, Fes} Cut -0.159515}(32.9, 213, 217,
2.21).
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#E AU

pal

L=

001 ~
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2. A¥ol AHEE FHo AR, 7, s, wel
X Ase &4z} 0474 mg/kg, 0486 mg/kg,
0314 mg/kg 0.83¢ mg/kg, Cde ztzt 0.060
mg/kg, 0.045 mg/kg, 0030 mg/kg, 0.353
mg/kg, Co: 7z 0105 mg/kg 0.063
mg/kg, 0.030 mg/kg, 0.399 mg/kg, Cr& Zt
7t 0.292 mg/kg, 0.304 mg/kg, 0.234 mg/kg,
0.962 mg/kg, Cut 742t 4201 mg/kg, 3.759
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+0.052 mg/L, APIF+S 0.189+0.036 mg/L,
AFNF L 026410179 mg/LZ EAHA &
gye glden RiAgE EeE UERT
15.917£5.575 mg/L, A@IFo] 17.064+2.246
mg/L, A¥NTo] 168923586 mg/LE &
AFA Foge] gl =& FaAlgHH
FHIEFEE T FEE&FEE URTo|
6.484+2258 mg/L, A&IFo] 6.940+0.914
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