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Abstract

Antioxidant activity of aqua-acupuncture of Polygoni Radix rubra in
rats treated with AAPH

Nak-Chul, Lim

This study was done to elucidate the antioxidant activities of Polygoni Radix rubra(#x{f] & &) by
way of aqua-acupuncture methods.

After 10% & 20% concentrations of liquid extract of Polygoni Radix rubra(PRR) were
acupunctured on Joksamri(/£8 =) of rats with acute and chronic experimental oxidation by
AAPH(2, 2’ -azobis (aminoidinopropane), hydrochloride), various kinds of experiments were
performed.

The results were obtained as follows:

1. In acute oxidant experiment, the amount of TBARS was significantly increased from 0.5 hr to
1.5 hr after AAPH treatment

2. In acute oxidant experiment by AAPH, uric acid was significantly increased while the others
didn’t show any difference such as total protein, albumin, bilirubin.

3. In chronic oxidant experiment by AAPH, PRR significantly increased the body weight in
comparison with control group, whereas liver and spleen tended to increase, lung and Kkidneys
tended to decrease.

4. In chronic oxidant experiment by AAPH, PRR significantly decreased the GPT, hemolysis of
erythrocytes, TBA and BUN , where GOT was significantly reduced in 20% PRR treated group,and
TG was significantly in 1026 PRR treated group.

These results suggest that PRR has potent antioxidant activity and needs more studies on

microsomal fraction of liver and kidney.
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[ Polygoni Radix  275g
— Add D.W. 2,000ml
+—~ Boiling for 3hrs
— Filter
|
— Vacuum concentration and add D.¥. to 200ml
and cooling it off to room temperature
- Precui); tated in 95% EtOH and standing at
cooling temperature
— Filter
|
— Vacuum concentration and add D. ¥, to 200ml
and cooling it off to room temperature
~- Precipitated in 85% EtOH and standing at
cooling temperature
— Filter
|
— Vacuum concentration and add D.W. to 200wl
and cooling it off to room temperature
— Premﬁ:;tated in 75% EEOH_an standing at
.cooling temperature(twice
— Filter
]
E’recipi tated Filtrate '
—Vacuum concer)tr‘ationéIOOg) and add 1 liter
saline to adjust pH 6.7 with 2N NaOH
— Standing at cool temperature for 12 hrs
l— Syringe filteration(0, 45um)
(sterilization)
aqua-acupunture solution ]

Scheme 1. Manufacturing procedure of aqua-acupuncture solution by water-alcohol method
32,4 H, 7 A, AFE 4% F71E dE oA 3,000 pme R 1550 EHOSEAA LEY
o ZAE AT F -70 Coll B@sdM 4  mHEE Serum Separator(X4 2hell Hste  total
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Heparin®.2 383 AlZl ¥ Hematology &
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Table 1. Effect of 10% Polvgoni Radix rubra on the changes of thiobarbitruric acid(TBA)

reactive substances according to time course

Time after AAPH

Thiobarbitruric acid (Absor. at

treatment(hrs) % of Dosage 532nm) Contrel(%)
0 Non-treated 0.016 = 0.004% 0
0.5 10 0.032 = 0.007*** 200
1 10 0.028 = 0.004 ** 175
1.5 10 0.029 = 0.006 ** 181
3 10 0.024 + 0.005 150
6 10 0.024 = 0.003 150

a): Mean * Standard Error.

* © Statistically siginificant value compared with control data by T test

+xx:p<0.001, *x p<0.01, =*p<0.05
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Table 2. Effect of 10% Polygoni Radix rubra on the changes of uricacid, total protein, bilirubin,
albumin and TRARS

AAPH Control  AAPH & 10%PRR

Group Normal ( 60min after) (60min after) Prvalue

Uric acid 1.96£0.04 1.36+0.07 1.68+0.05% p<0.01
Total protein 5.24%0.04 4.59%0.03 4.74+0.03 -
Bilirubin 0.2110.01 0.29%0.04 0.26+0.05 -
Albumin 2.5810.03 2.50+0.003 2.52%£0.02 -
TBARS 0.015*+0.0006 0.03£0.0009 0.021%0.003 -

a): Mean % Standard Error.

3. Hatao okxo] AAPHO ¢3F ot As & liver$} spleene WZEF wla] %7} heart, lung
Al G| Ao v o g 2 kidneyw WZEd vjsf Zadhs %S 249
AAPH(S0mg/kg) S 1H 16 5HR] S2e 8 ou foj4de AR WkchH(Table 3).
3 HEERES 20% A AT 10% A
e #EHoD Earsled AAPH 14 ¥ 2% 4. HaFe ool AAPHO 98 wmAdig &
Zbo1g 1m =R Ao Ede] WA WBCHEY vxe 38
AFL 24bgt360iR e, AL A3H20% A WBCE AHAZAA 87 + 0100y Bz
Ade 271224722 #Fo4 JA Frhstden, T 143 1 0322 AT vla) FedUA F

%
AT

Table 3. Effect of 20% & 10% Polygoni Radix rubra on the changes of organ weight

No. of Organ weight(g)

Group Animals Body weight Heart Liver Lung Spleen Kidney

Normal 10 27755 0.8*0.01 9.5%0.07 1.2770.04 0.43%0.02 1.57+0.02%

Control 10 246+t3.6 1.05£0.04 9.23+0.24 1.75£0.09 0.58%£0.03 2.06%0.05
20%PRR 10 272+£4.7*** 1.03£0.03 9.45+£0.53 1.38£0.04 0.58+0.04 1.80=0.09
10%PRR 10 249+t6.1 085002 8.4+0.20 135%£0.05 0.60+0.03 1.58*0.03

a): Mean * Standard Error.
*  Statistically siginificant value compared with control data by T test
*x+4:p<().001, ** p<0.01, *p<0.05

Table 4. Effect of aqua-acupuncture of Polygoni Radix rubra on the White Blood Cells(tWBC) in
Rats Induced by AAPH

Group No. of White lglood Cell P-value®
Animals (x10°/mm?*)
Normal 8 8.7 = 0.10%
Control 8 14.3 £ 0.32
20% PRR 8 13.3 = 0.58 -
10% PRR 8 11.9 £ 0.28 -

2 : Mean * Standard Error.
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Table 3. Effect of aqua-acupuncture of Polygoni Radix rubra drug on the Red Blood Cell{RBC)
in Rats Induced by AAPH

Group No. of Red Bgood Cell P-value®
Animals {x10"/mm?)
Normal 8 6.66 =+ 0.12
Control 8 7.79 £ 0.09
20% PRR 8 7.34 £ 0.09
10% PRR 8 7.01 £ 0.06 -

ATHTable 4).

¥ * Mean = Standard Error.

R ot HEte e #pEitol e T v s Hematocrit2 A4TolA 316 = 0260|qou

At ARE BYou FoAe AMEA ¥ WERIEE 349 © 0328 AATA vlE FoqAg
) A FAstRoY Mo EREFfNM = PRl

e 7ZFAste AEe Bgou §oAe 9As

. M3l ko] AAPHOl o nkgabst 2 gFakoH(Table 6).

°"L’\] RBCH ol m| 2= o3

RBCe= AA4TdAM 666 + 0120192 dix 7. 372 <ol AAPHO 9§ whydatsl fd

3

I~

[o}

Fo 779 + 0098 AT wd 244UA = A Hemoglobin® 8to n)x= o8

7hatsd ot Htr e @it qe dado) vl Hemoglobin-& "“‘?01]"1 13.0 £ 010°1% &
Fadts 488 Hdou A4S dAHA o dE2TES 149 £ 0112 ZATA vlE o4
ke (Table 5). A Frhstou A #EMME WaY

of njaf Fidte AFE HIowt FoA4e UF

6. At kol AAPHO & w4igdst & A Fkrh(Table 7).

YAl Hematocrit® ol v X & 4 &

Table 6. Effect of aqua-acupuncture of Polygoni Radix rubra drug on the Hematocrit in Rats
Induced by AAPH

a)

Group No. of Animals Hematocrit(%) P-value
Normal 8 31.6 £ 0.26%
Control 8 34.9 i 0.32
20% PRR 8 32.4 £ 0.43
10% PRR 8 30.4 = 0.38 -

¥ Mean * Standard Error.
Table 7. Effect of aqua-acupuncture of Polygoni Radix rubra drug on the Hemoglobin in Rats
Induced by AAPH

Group No. of Animals Hemoglobin(g/dL) P-value®
Normal 8 13.0 = 0.10¥
Control 8 14.9 £ 0.11
20% PRR 8 13.8 £ 0.23
10% PRR 8 13.0 = 0.11 -

¥ Mean * Standard Error.
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8 Hst+Q <kHo]l AAPHO 2% wkAd s &
2 A] platelet ¥ slol] o] G

Hemoglobin% el A 824 1 2800192
G ozEe 755 T 436% BATO s o4
UA FaSHo HEre FEHEHE L5 dx

ol vl & fof4d AA F7FslUAH Table 8).
Table 8. Effect of aqua—-acupuncture of Polygoni
Radix rubra drug on the Platelet in

Rats Induced by AAPH
G No. of Platelet Povalue®
roup Animals (x10*/mm?) vaiue
Normal 8 82.4 = 2.80%
Control 8 755 = 4.35
20% PRR 8 885 = 1.77 p<0.01
10% PRR 8 88.1 £+ 1.90 pC0.01

10. ¥str2 oFijol AAPHA 9%
2 A Creatinine ¥3lel v« & &

Creatinine® AA4TlA (051 £ 00190 v}
HETE 043 = 00072 H4atFol dls) #A39
Su Hatre FEME T Az vs 7
ahtr 4ol AT R 4ol g HTable 10).

RHA A3}

Table 10. Effect of aqua-acupuncture of
Polvgoni Radix rubra drug on the
Serum Creatinine in Rats Induced
by AAPH
Group No. of Creatinine Pvalue®
Animals tmg/dLl)
Normal 8 0.5t = 0.019*
Control 8 0.43 = 0.007
20% PRR 8 0.45 = (.01l
10% PRR 8 0.46 = (.015

* . Mean * Standard Error
* o Statistically siginificant value compared with

control data by T test

9 Mal+e ool AAPHel ol@ wH4its
F A total protein ®3tol Bl X =
Total protein& 4 dtoll4 371 |
U 2 501 = 0.062 ATl wa) 7H4:8
Hovh Hatre #HHFS BT ool s
7bate Aol ARt fel4de] gl (Table 9.
Table 9. Effect of aqua-acupuncture of Polygoni
Radix rubra drug on the Total protein in

Rats Induced by AAPH
Group No. of Total protein Povalue®
Animals (g/dL)
Normal 8 571 £ 0.09"
Centrol 8 5.01 * 0.06
20% PRR 8 5.38 = 0.11
10% PRR 8 5.37 £ 0.04
a! ! Mean * Standard Error.

*

o Statistically siginificant value compared
with control data by T test

Mean * Standard Error.
Statistically siginificant value compared

a)

with control data by T test

ol &k ©hAlAbz)

T LS -

11 A5 e okilol AAPHO
Al BUN ¥ 3] v]x& g
BUNE AHATANA 140 = 0450|024y diz
T2 199 * 0918 FAwrel dHls] KA A
%7}6}9&24 HE T #EHHES TF R
el el A ZasdchiTable 11,
Table 11. Effect of aquaacupuncture of Polygoni
Radix rubra drug on the Serum BUN

in Rats Induced by AAPH

=4

No. of ) . ar
Group . BUN(mg/dL) P-value’
Animals
Normal 8 14.0 = 0.45"
Control 8 19.9 * 0.91
20% PRR 8 16.4 == 0.62 P(0.01
10% PRR 8 159 = 0.71 P<0.01
a) : Mean = Standard Error.

© Statistically siginificant value compared
with control data by T test
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12. 3349 <kdo] AAPHOl 9@ wHAd4tsh
4 A] cholesterol ¥ 3ol pIX= 2
Cholesterol& A4TolA 554 + 2930|024
RZEPE 470 £ 1912 BAF M Fasd
o} Yl M 25 dxTe v F7t
3y A% RIgAT 942 U Table 12).

Table 12. Effect of aqua-acupuncture of
Polygoni Radix rubra drug on the
Serum Cholesterol in Rats Induced
by AAPH
Gro No. of Cholesterol P-value®
OUP - animals (mg/dL) )
Normal 8 55.4 * 2.93¥
Control 8 47.0 £ 1.91
20% PRR 8 50.1 £ 2.26
10% PRR 8 498 £ 1.97

a) © Mean * Standard Error.
* . Statistically siginificant value compared
with control data by T test

13. H&lr e oF3o] AAPHO o9& ghAdids &
utA] cholesterol ¥ 3t P& 43
Triglyceride 4&wolA 505 * 220024
HEZS 1088 + 1292 AT wasl f94
A EASEeY s HEHES 2T Wz
Fol vla Zaste 3YE HAAT Asse
10% ol M uk Feojdol A HTable 13).
Table 13. Effect of aquaacupuncture of Polygoni
Radix rubra drug on the Serum

[o4

1%

Triglyceride in Rats Induced by
AAPH
G No. of  Triglyceride P-value®
arou ~va
TOUP A nimals (mg/dL)
Normal 8 50.5 + 2.20%
Control 8 108.8 * 12.9
20% PRR 8 89.4 * 14.1
10% PRR 8 61.1 £ 4.48 p(0.01

* : Mean * Standard Error.
* @ Statistically siginificant value compared with

control data by T test

14. A3+ L el AAPHO! 93 uhiakst
#&A GOT ¥l nxs 4%

GOTE AHAdwdA 1489 * 6.77°1% oy o
FF 2442 £ 3962 AT vE F4 3
A Frtst oy Hae EEHS EF dxd
o H&l Ztaste AFE BAAT HIrL 20%
oM RE f2)4de] gl tHTableld).

Table 14, Effect of
Polygoni Radix rubra drug on the

aqua-acupuncture of

Serum Glutamate-oxaloacetate
transaminase(GOT) in Rats
Induced by AAPH

Group N T GOT(mg/dL)  P-value®
Animals

Normal 8 148.9 = 6.77Y

Control 8 2442 * 3.96

20% PRR 8 108.3 £ 2.76 p(0.001

10% PRR 8 163.2 + 9.26

¥ . Mean * Standard Error.
* . Statistically siginificant value compared with
control data by T test

15. Ase %ol AAPHe 9% wH4d4bs)
F4Al GPT ¥l vixls 98

GPTE AATAA 482 + 25101908y dZF
€ 633 * 6212 AFAZ g8 /FAA UA F
7tetg eyt HEee FEEHS BF 2T v
 H2de G BAAT HI T 20%T ol
At FeojAdol 9l Table 15).
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Table 15. Effect of aquaacupuncture of Polygoni

Radix rubra drug on the Serum
Glutamate~pyruvate transaminase(GPT)

in Rats Induced by AAPH

No. of Ny
3roup . GPT(mg/dL) P-value’
Animals
Normal 8 48.2 = 2.51%
Control 8 63.3 = 6.21
20% PRR 8 499 + 3.75 P<0.05
10% PRR 8 47.6 £ 3.10 P<0.05

* : Mean * Standard Error.
* . Statistically siginificant value compared with
control data by T test

AAPH® 23 wHAdAbs)

3%

16. #&2 oFio]
#4A] LDH W3l vl
LDH: AHAHTola 938 = 458°|3ley Uiz
1253 + 150622 AHATo w3 71819
o Halg o SHHS EF R v 24
&y AEE 29T F940] gl h(Table 16).

2ol Hlal A& A2ERE bl
(Table 17).

Table 17. Effect of aqua-acupuncture of Polygoni

#14

Radix rubra drug on the hemolysis of
erythrocytes in Rats induced by 50mM
AAPH for 3 hours incubation at 37 C

No. of Erythrocytes

]

Group Animals hemolysis (%) Prvalue’
Normal 8 33.8 + 0.47Y

Control 8 39.3 + 0.44
20% PRR 8 34.8 = 098 P(0.001
10% PRR 8 36.2 £ 0.54 P<0.001

¥ Mean * Standard Error
* . Statistically siginificant value compared with

control data by T test

18, A5t Q o] AAPHO 93 ghAdatst
F2A] TBARSO| v)a]+ o &

TBA¥  AATAA 0038 = 0005°1% 2
WERTS 0077 £ 000428 A4 v #9

4 A Fstdod s e 2R

Table 16. Effe.ct of aqua-acupuncture of Polygoni z7o] us a4 Qi pARHE U
Radix rubra drug on the Serum Lactate (Table 18).

h LDH) i ts I ced R
dehydrogenasel ) in Rats Induce Table 18. Effect of aqua-acupuncture o}
by AAPH Polygoni Radix rubra drug on the

No. of J thiobarbitruric  acid(TBA)  reactive

Group . LDH(mg/dL) P-value® . . .

Animals substances in serum in Rats induced

Normal 8 938 *+ 45.8" by AAPH
Control 8 1253 £ 150.6 N . Thiobarbitraric
0, . 0 .
20% PRR 8 1058 + 41.4 Group 0 acid P-value
10% PRR 8 1130 * 37.9 Animals (Absor. at 532nm)
" Mean * Standard Error. Normal 8  0.038 * 0.005"
= . Statistically siginificant value compared with Control 3 0.077 + 0.004
control data by T test
20% PRR 8 0.061 = 0.004 P(0.01
17. Aal49 ekdlo] AAPHO & whAd A3} 10% PRR 8 0.067 = 0.002 P<0.01
S HY WA njHE J ¥ Mean * Standard Error.
+  Statistically siginificant value compared with

HYPUHAE L A4EolA 338 £ 04701 o
gzTe 393 + 044082 AT W& FoA
QA FrstE ey 3y #EME 25 gz

control data by T test
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FAHES Xit2] AAPHH | E B ol dish M58 ]

V. % %

E£ed Bt @mAamell HUHLE o] Fo
Av miEKERNSL cyamaros #iL
FogmERRl RN HRBRRSEAN WA
BRI HIRE Y] sE ot ME A #Fmoh vl Eo] T
o8 e E Mkelet Blgsta o

R ke HHoge 409 LiEYH
gire o & £ Jed, 07 Al st
AR LB RBIER UREL e,
69-70i% o 7t & ZArh sl EBK 5
piepel B grol WiRES A RE 5 A Ha, 708k
ol FLfER MR dfEd £BS #4NY
Foglen, 80k ol EmdlM e Eikdl st
o] MEasl BN PRER Bty B9l

[:}M).
EE R ZEERKS ol KR AEY,
BeEn WidIel wi, mME LA, EAEESl MR T

o MR, mESR, BAMKE EIE, il SelA
A dehued, ole 24 MY Ml BEsHE
PAAREo] ok Zo] whEl Rl wpzp glop g
o #bu &, OIEEJE, rheumatism, #iF § &
A gaivalgd B2 LRSS Han e o9
Mol BAM 2 EEWS MHE Bl don,
ol3x  AHgel WmAFSIR  Egkel  d¥st
superoxide, H20» ¥ hydroxy radical %3 &
IEYERE R free radical® B EY [FH #ftt
biMEe] =3, JRE e Mt FEHW M
o BhiE, Mifee] E(b, M MW Fou vEhy
= Aoz ®a Uop?

HE 1 eld Hamh HROE BMiEHEHY &
g kst e B Al 2 olE EHMEERE
b A2 + 9l= superoxide dismutaseo] T3
Pt #ErE R dod, (k#mes wEsn
NM2E BBy iEde B8 oo daxn
At

s M e Zibel Wakel (R <LK
B>l e “Foik BEE BERE Tk

K FIEE KMIER ASLST &&F, -t
BRAFY KATEMER Nt HER 28§ &
P, At IBUIIRE FAtE BraETE) st u
22 BgEol BYIMEel BAAHEA &£ T i)
AZEgn ddn, “sthAE HERE REHE
TN BEE KRE BERE BB AT,
A BEASY HE9R KEFEMER, A
AR Vi, A BERE BHEEREe sid
FTE 404 BRI FRAEAH Eooh B
oo sgon <GBEZAR>NMAE “EH 8
# HHAEBR XN FREBEAE RS
g sta] #ibol WE % #ES &N AR B
g SRR, (BB "<EEB>IHAE “H
ik PRGSO BPEIAM BEIHEM Halre” ox

TR LREE BELMBARE ST iR
IRRUE ERT AR RRE-T LT B

ORISR S CER AR RS-0l
shod A FFEZL Atsd LE7H Lted
oY, AT ey AUt RO gl
A Hol yigkd Aol o FHA o 4£HS
tatg i g on <BREGR>Y “ETZHEM
5 HALAR @ilidE--"ol2t ste] smsrol o&
gy e SRaden, #HMe g BER
S ERAR, #KAH, mmsse stard x£x
AR EMAKBELEL Tatn kKZE7
WA E AR I FH¥ERY £XZE
7b gastE st WmmEmse Zibsl A 3
AU mEse &dol EHITL Ao, BE
KME BT EE BWES ELE 2 =TSN
e Ao 98td o Aoz KBRS WK B
e WenI sgon, HimdEE Ml HE
Jirol wel pisel el wALE WAl Hol &
L7 mEd a3t

olstzto] gejsto) M= #(LE KkBO) MWL, B
B, S, R 2 e B2 Urol RSt
ow, B3 (e fEfkel BRI M4 Bkl
ol FFRES) MEEEFEE A8 Rol Wel mES
T ORE7L o EENQ HES vNE Ao
H 9\15}22)_

webd #E{eel ®E5S A LY &4E Hikol
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12 AHARE RWBHARLH &% HB3E H2%

HBasel oy, dmy FRHS #Wsle TER
F2E7 EABILE A FHEA S

A BN (FHE SEEES SHEHRY
gyke FHE uYges & #We i
Hiko2 #isste] A Afr, KR
S Bk B oR Aol Bt ERY R
3 KAEEHE EESIY TAFOIZH #Hipo
BEES Tl A£M KRS BRes mmes'”
o7 HAY EKAAN da EHHIZ o &
Joles %S HmiE dd BEKE WY H
Moz RBBHHWS WEZAME FEEY, #E
24}’ MEES)' m*%zmy %;QZWY %Eﬁ%)‘ ﬁwggzm' Hﬁ
B wEY 5o BBEET s ®EHn
A

FESE do] A4 w1 Qo Mmool 2§
e dlofor MuRmBStT ke HHEH s
I, HFERE, KRR BRUSHE BEnHER, &
gE s Mbeo] AHu B3 H3 gloy Fg
A7zt WELe g o83 AT Foin HF
L AL o) &3 ARyt He gl HAo|ch

olof ¥EF HIFE HEQJ HIFe gHA
HELEHS BBMOZ vES D, ol& #HEwoe
2 s aA EEY SHRBLES FHE 37 4
stod ME{LEEMES AAPH & HEkrol (50ug/ke) 1
B %888l 10% PRR #H M# F 30min, 1h,
15h, 3h, 6h Fol BFEAA miES Hstd TBA
REEHYE, LB/ B (uric acid, total protein,
bililubin, albumin)& M sked MM (LS
ety

SHRICERI A S BLey BEe HEs Wi
5]+ TBA KEHHHE(TBARS)Y 487 o7t
A A BLE BRY £ oy, 4apos
FO HER o] &£HI YT MERSY MBS HHi
stk

HA free radical BH&o] olF Eibry Hipel
BEZA misdel FESE TBA KEWH®HH
(TBARS)Y &#8% #E ##slgEd, TBA:
IRE ALY Boohuel BAHS BMWIAE K
FEste] complexE HAE 7] o 4R 2
#19) oxidative stressol Hi# EFEPoz B 4

sJ.

Ao A KBS AAPHE Al 1 EBRIAT 10%
PRRE #eldld 5709 BRI TBARSEZES
WES R 1AM 30RARE (5 B 2
181-200%7t 2] e REEAN A ABIHIE WM S
et o, 3 R Litgel v 150% AEZ A
2 g vElWld(Table ). BIEFHFEmEY
AAPHE ZFE F 1 A1t § B mismaol
A uric acidvrel diEFel Hd FoA4 U F
71E YvEelW oyt 7]El total protein, albumin,
bilirubin® #&S MmREE Jehlx] S UvH(Table

2). oy HEMCE WK St ER AARE
109 PRRS Hifg{brEifel Zabr 25 AlAHs

At

SRR Lol A Ao Z veEbd KR HifE
fefEjiio]l B i #Rd gy —Axmwez F
o FHENQY ARE BIESH] 98t 10%, 20%
PRR#EW 0.2 vhEo] AAPH(GOue/kg) %S 54
i HMefreted 2R PRRE 10%, 20%2 HfEAlA
Ao FEE Rdstd m®slA RBC, WBC,
platelet, hematocrit, M= TBALMEXHHE
EEY L E WA ste] PRRY SR
g gzxe g

488 FEMOY BHI MR g fhEed 8

LM diZFel e Halge <FA20%
HAgZ #FAAd  UA FrEA LY, liver®
spleend olETol 8l& F7F heart, lung ¥
kidney® dhztol] wls} fAste HE¢E 2HA
B Fodg A & U H(Table 3).
MY il es MM Bk, mib
Worrel b, miEsEFEe ErEEIL, SmERE
o] mEiGthol & WPk, Mm% TBA KIEWHY
H &8RS S MESIded mERMAHRS Bt
oM & MMmRY, mREAnRE 2R
Ul hematocrit 5 25 BBt w3 HFENH
e Wstg JEtd A % kth(Table 4-8).

7% 5 9 WMol =  total protein®
creatinine &2 W&ol Y& §oF ¥ash &
AAY, BUNA & 25 HEHE sl F8#
M E vEPAA ST (Table 9, 10, 12),
st vliol mmsE REMY FHEMA Y,

.
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FWEHE Mitel AAPHXZIE ol sk FMsiEg 13

BITHERE S  BAET  WES Bl de
EBS 2E AGPAAM Z7ste A
Hooy KeAel Qi triglycerided)
282 10% PRREFTO] HEHLE BL S JER
tH(Table 11-13).

il frgate ortA] MRS iEHhEe
kol X = N7 #she ol 7} &

glutamate-oxaloacetate transaminase(GOT),

cholesterol

L O
T

Glutamate-pyruvate trans aminase(GPT), Lactate
dehydrogenase(LDH)9| i#:& HMiEstd v
GPTi Hat4e ZE FkdAM , GOT iitte
Hel=9  20% FEAAM  Fed FAE(Table
14,15), Lactate dehydro-genased] E# & 2
37t A SR % UATHTable 16).

HMmEREE S EHRERE ] HEed N3 EHidS
WEste AmikiEe] sG] HE MHHER
ol = APFNA A2 kol peroxyl radical
generator$! AAPHEZ 7lald #mmEe HRE Al
EStYed, KN 2T BB e HE
tole #o 7 GEbtH(Table 17).

i TBA KEEWHHE SEHEANME rat fiel
A TBA MW E &9 BHES WEstded
K 25 AEME B 7t veErR ok Table
18).

LLle #F8 389 RUah EHEES
BefbfEflo]l e Aoz Bolu, d 4% F
o] A7 1zA e e FAis g HFAT
dadol Mg

V. &

FE SRS FUELFHE RBHE vESH)
it RTEE R 10%9) 20% BERS &8
2 &lo] EMEFEBWEA AAPH(22'-azobis
(2-aminodinopropane)hydrochloride) & Mgl 4t
o] HERN Af@MMLIES FRAA MFPHR
%, TEGh e BEEHRE 5o 488 A8
o2 f5HRE duh

1. &H MeE®RAA  TBA KEHWE

o =N}

(TBARS)Sl &#8& HERIA 30%A 185M
05 7MAE EFEHS vistd foA4 UA FotH
At

2. &M MAEREP nEREINY uric acidtt
°o] #oAE F71E YEtWlI, total protein,
albumin % bilirubin & &M UAE BWLE o}
Ebul Al @t

318 BEEBAIAM dzTd ¥ Hiso
GFA20% HATL FAR UA FrEH o,
liver} spleen® t)Zitol d|&] 227}, heart, lung
2 kidneyt= WlZwel vja) Adte Addg B4
Ak fol4gde AHY 5 A

4. 8% BEE®BAAM HIT2 10%9 20%
Held+& 25F  BUN, HFmEgtt, GPT,
TBARS 5& #94 A #&A%H oy, GOT
= 20% A4 L, TGE 10% A st 42 oFao A
T oFolA e FAEHRE Ve W

AR #REE Bol REIEE HEKS MR
fEle]l e Ao Hojy, U NP T F
Z1ZzA e o3 kst Ao NnFdATFe ¥R
Ao} A7)t
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