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Effects of Hyeongbangpaedok-san and Dokhwaljihwang-tang that Get Weight,
Hematology, Biochemistry Change by Wistar Rat’s Aging

Lee Soo-Young, Ahn Taek-Won

Dept. of Sasang Constitution Medicine, College of Oriental Medicine, Daejeon Univ.

1. Objectives
The purpose of this study is to find out effects of Hyeongbangpaedok-san(HBPDS) and Dokhwaljihwang(DHJH)
against decline of physical function as aging.

2. Methods
Administrating HBPDS and DHJH to 40-week-old Wistar rat for 10 weeks so, I researched weight change, weight
change of internal organs, and hematological and serological changes.

3. Results & Conclusions

1. Both examining groups, which were taken HBPDS and DHJH, got more weight than control group. But that
was regardless.

2. Both examining groups got more weight on internal organs than control group. But that was regardless, too.

3. Both examining groups decreased in amount of MDA in serum, as contrasted with control group. But it was
regardless.

4. Both examining groups improved on hematological condition. WBC, RBC, Hgb, monocytes and eosinophil rates
were decreasing and HCT and PLT were increasing. Especially monocytes(p<<0.001) and eosinophil(p<<0.05) rate
of DHJH taken group was decreased remarkably.

5-1. Both examining groups show dedline in each item of functional examination of liver, such as ALT, AST,
T-bilirubin, T-protein, ALB, A/G. T-chol, TG, etc. HBPDS taken group showed meaningful dedine in
Albumin(p<0.01) and A/G(p<0.01) and DHJH taken group showed meaningful dedine in
T-bilirubin(p<0.01).

5-2. Both examining groups showed dedline in items of functional examination of kidneys. Specially HBPDS taken
group showed meaningful decline in CRN rate(p<0.05) and DHJH taken group showed meaningful decline

in BUN rate(p<<0.05).

As those results, HBPDS and DHJH are effective against decline of physical function as aging.
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1. M&
1) Alef 8 717
O *1F
B Ao AEE A2k sodium dodesyl sulfate,
acetic acid, I2]3 thiobarbituric acid (Signma, USAYS
AR5, TIeh Qi AR i Ak A

o1 2

skark

@ 717

2 AR ARE 7P B dE
Korea), rotary vaccam evaporator (Biichi B-480,

Switzerland), freeze dryer (EYELA FDU-340, Japan),
autoclave (Sanyo, Japan), micro-pipet (Gilson, France),
water bath (Vision scientific Co., Korea), vortex mixer
(Vision Co., Korea),
(Shimazue, centrifuge

scientific spectrophotometer
Japan), (Sigma, US.A),
deep-freezer (Sanyo, Japan), thermocycler system (MWG
Biotech,, Germany), ice-maker (Vision scientific Co.,
Korea) 52 AF23}53t}.

2) 5=

BEEI-S- MM 407 9] wistar rag= Japan SLC
ALl A Fol EEE H7FA) ETAE @A
FAL APNE Gy E& FEI] Pl =
22020 A% eRshAA 2 BHM WRE B
Hioll A7) 1% Bl S sk Lwk Alkset
DAY AR ke 249 U§T B vhe)
7t} (Table 1).

3) o=

Aol A& FHBHEEREL (HycongBangPacDokSan,
HBPDS) 7} 1575 13595 ( Dokhwaljihwang, DHJH) & ©
FESSHHRT, o A Wee 212 fde
o FESHR A s AL st AR
3l (Table 2, 3).

1) FBHGHSY Tailn F2% ¥
FIBTHEERC GRS 3 24 S5

Table 1. The Components of Normal Diet

Zehd 22.1%
ZAY 8.0%
A 5.0%
Z3E 8.0%
ity 0.6%
ol 0.4%
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Table 2. The Compositions of HBPDS
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Table 3. The Compositions of DHJH

BRA £ % & H R B 4 L - AR @
FEE Notapterygsi Rhizoma 40 B Rebmanniae Radix 160
BE Araliae Radix 40 % Gorni - Fructus 8.0
) Buplenri Radix 40 Fes Poria 6.0
el Peucedani Radix 4.0 peshi= Alismatis Rhizoma 6.0
FEigin Schizonepetae Herba 40 Eioand Moutan Radicis Cortex 4.0
Bh Ledebouriellae Radix 40 BE 1, Ledebourieliae Radix 4.0

B B Lycii vadicis cortex 40 BE Avaliae Radis 4.0
ZE Poria 40 Total amount 48.0
s Rebmanniae Radix 40
s Plomagins S 0 Pl voh 43 219, 438 Slon,
Total amount 40.0 _’_ 2 o A }\o]- wistar rat 1}7]4 %_a]:_‘:
Oé% SLCIEtOﬂ 1 A3 wistar ﬁ]iz}#a S b
A2 F2EAL FY AF8le o5 B SHAA t} 47171+ Top leading electric balance (Sartorius)

(Rotary evaporator, BUCHI B-480, Switzerland) & 5%
3td, o]& A 54 7E7] (Freeze dryer, EYELA
FDU-540, Japan)E ©] o]—O% kA AZzer #HbhEEE:
e S FEes UE (840) Haeh
N Age SRS Sk ALgaact

2. 4k
1) AN ZA|
ol FibHEEt WAL FEes 4
7} 580mg/kg - 490mglkg &) T T ZHrol] 354
&lo] z}zt FEo) 130l | m¥ kO T AT
kit
2) AMe] Fof
Wistar rat= 555 AFHLO
T E3} EES  Fol 18
Eajete] AfAoR ALRE :é'_%g}oq /\]\%a(ﬁ
o U e 9 7
AR 114] Apele] 1052} 73% wolahgc

5 slo] SHRL R

=
ATFEL 07 =

0.1g @171

A} wistar rac2] ﬁg}q} ]Z o ‘QE SLCjtol A A -

& wisar AEARE 22,

1 415% =4

W FUS AFHOE

lru

S0 0] B S

g Alesld Aol ) FUE EPa
5) Adatske SH(MDASA)

TBAZA L Suemarsu =2 HPH ®of] we} dean
test tube®] wistar rat €A 2004F WY, 8.1%
Sodium dodesyl sulfate(SDS) solution 225 ul & 7}a}al
Ssec. =2} vortex mixer® mixing3FC}. 20% acetic acid
1.5m< 7F8kal J83 754 ZF/SE Yol Ssec. =
o} vortex mixer® mixing@F}. 1.2% Thiobarbituric acid
solu. & Z12+e] 1ml¥ tubed]] TJ8}Y, clean dry marble
2 7% 3 3087} water bathol| A ZZ¢it} I8)a
N—Q—Oﬂ/ﬂ 30—:—7} cooling 3+ F-o1] 3000rpm ol 4] 20+

W) Belalel AEAE Ado) AL,

SS’anH A FIE 2989
6) st % dH sS4

AE 16A4)7F Ao AAAZ) T AA AR o=
Agsigion AdAE flste AEE 7=
EDTA-2K7} 2] 2]%) H(CBC bottle, A Zh2S AHR

Slo] §7% WA A coner SI9LE 54
Stk FRAAEE BAL fBe T o7k Bob
220 BEX]EF T 3000rpmol| A 205-7F Q8- 3}
3 Y% 9AL deep freezer (-80 Vyol] Rt &
Clinalyzer (JCA-VX1000) 2 ©]-&-3} =5k
7) EAAE

2% ZA3= unpaired student’s T-tests ARE-3}o]

EAIAT sl P<0.05, P<0.01 & P<0.001
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2 %ﬁi{ﬂﬁ% 490mg/kg 2 F 3 3] ﬁ?L—r
105 & HAF AFS S99 23 =2
559£20.6g, FIBHHEESR FoltS 587+18.6g, 5%
S S 576£22.10) T (Fig.1).
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Fig.1. Changes of Wistar rat Body weight with aging
A 10 to50-wk-old conventional Wistar rat with aging. A 40-wk-old
Wistar rat followed by the administration of S1 (HBPDS, 580 mg/kg,
p.o)and S2 ( DHJH, 490 mgkg, p.o) for 10 weeks (three times per
week). Final body weight measured to top leading electric balance.
Statistically significant value compared with control mice group data by
T test (*p<0.05, **p<0.01, ***p<0.001).
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Fig.2. Change of Wistar rat Absolute heart

and spleen weight with aging

A 10 to50-wk-old conventional Wistar rat with aging. A
40-wk-old Wistar rat followed by the administration of
S1 (HBPDS, 580 mg/kg, p.o) and S2 ( DHJH, 490
mg/kg, p.o) for 10 weeks (three times per week). Final
Absolute heart (A) and spleen (B) weight measured to
top leading electric balance. Statistically significant
value compared with control mice group data by T test
(*p<0.05, **p<0.01, ***p<0.001).
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Fig.3. Change of Wistar rat Absolute liver
and lung weight with aging
A 10 to50-wk-old conventional Wistar rat with aging. A
40-wk-old Wistar rat followed by the administration of
S1 (HBPDS, 580 mg/kg, p.o) and S2 ( DHJH, 490
mg/kg, p.o) for 10 weeks (three times per week). Final
Absolute liver (A) and lung (B) weight measured to top
leading electric balance. Statistically significant value
compared with control mice group data by T test
(*p<0.05, **p<0.01, ***p<0.001).
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Fig4. Effect of HBPDS and DHJH on the Malondi-

aldehyde value in the serum with wistar rat aging
A 10 to50-wk-old conventional Wistar rat with aging. A 40-wk-
old Wistar rat followed by the administration of S1 (HBPDS,
580 mg/kg, p.o) and S2 ( DHJH, 490 mg/kg, p.o) for 10 weeks
(three times per week). MDA value were MDA-TBA activity
measured by spectrophotometry. Statistically significant value
compared with control mice group data by T test (*p<0.05,
*#p<0.01, ***p<0.001).
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Fig.5. Change of WBC and RBC value with
wistar rat aging
A 10 to50-wk-old conventional Wistar rat with aging. A
40-wk-old Wistar rat followed by the administration of
S1 (HBPDS, 580 mg/kg, p.o) and S2 ( DHJH, 490
mg/kg, p.o) for 10 weeks (three times per week). Final
WBC value (A) and RBC value (B) measured to Coulter
counter.
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(p<0.01XFig. 7A).
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Fig.6. Change of Hgb and Hct value with
wistar rat aging
A 10 to50-wk-old conventional Wistar rat with aging. A
40-wk-old Wistar rat followed by the administration of
S1 (HBPDS, 580 mg/kg, p.o) and S2 ( DHJH, 490
mg/kg, p.o) for 10 weeks (three times per week). Final
Hgb value (A) and Hct value (B) measured to Coulter
counter. Statistically significant value compared with
control mice group data by T test (¥p<0.05, **p<0.01,
*#%p<0.001).

5. & dstetAQl Halo| njx[= FE

Wistar rat & EHAslA]Q] WskE dolr 7]
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ASTE 8ol wet S7hste] 5079 RS
244222001 A3, FFFEEERL oIS 197419.6
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of Hgled oA U AHAE HERASH
(p<0.05XFig. 8B).

Glucose = Ir3}o] whe} Aoy #ibhid
B BT S Folol A WSt AR =
SESITE (Fig. 9A).
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Fig.7. Change of monocytes and eosinophil

value with wistar rat aging

A 10 to50-wk-old conventional Wistar rat with aging. A
40-wk-old Wistar rat followed by the administration of
S1 (HBPDS, 580 mg/kg, p.o) and S2 ( DHJH, 490
mg/kg, p.o) for 10 weeks (three times per week). Final
monocytes value (A) and eosinophil value (B) measured
to Coulter counter. Statistically significant value
compared with control mice group data by T test
(*p<0.05, **p<0.01, ***p<0.001).
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Fig.8. Change of ALT and AST value with
wistar rat aging
A 10 to50-wk-old conventional Wistar rat with aging. A
40-wk-old Wistar rat followed by the administration of
S1 (HBPDS, 580 mg/kg, p.o)and S2 ( DHJH, 490
mg/kg, p.o) for 10 weeks (three times per week). Final
ALT value (A) and AST value (B) measured to Coulter
counter. Statistically significant value compared with
control mice group data by T test (*p<0.05, **p<0.01,
**¥p<0.001).
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Fig.9. Change of Glucose and BUN value
with wistar rat aging
A 10 to50-wk-old conventional Wistar rat with aging. A
40-wk-old Wistar rat followed by the administration of
S1 (HBPDS, 580 mg/kg, p.0) and S2 ( DHJH, 490
mg/kg, p.o) for 10 weeks (three times per week). Final
Glucose value (A) and BUN value (B) measured to
Coulter counter. Statistically significant value compared
with control mice group data by T test (*p<0.05,
*%p<0.01, ¥+¥*p<0.001).
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A 0.5340.03(mg/dD), FBHIED FoATS 053¢
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= 24aE YERAATHEp<0.05)Fig. 10A).
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944 Sl= %‘ie Ve o (p<0.05), ik
& TS 0.4440.05(mg/ dE )0l ]Sk
A5 @ig VERN QAT (p<0.01)(Fig. 10B).

T-chol. % TG F ol wheh Z7Fste 50575 of
Zrol| A 242} 83.7413.0(mg/ d) €} 114.7 £7.1(mg/ d)
2 e A Fodd 61.429.0(mg/
dye}  87.1#162mg/d), MIEHIEE FovE
71.2411.0(mg/ d)) 9} 81.6+11.6 0. & L}ER} JRiEHhE
% Foo] vl vlate] TGOA 794 e
S YERR ST (p<0.05) (Table 10, Fig. 11).
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Fig.10. Change of creatinine and total-
Bilirubin value with wistar rat aging
A 10 to50-wk-old conventional Wistar rat with aging. A
40-wk-old Wistar rat followed by the administration of S1
(HBPDS, 580 mg/kg, p.o) and S2 ( DHJH, 490 mg/kg,
p.o) for 10 weeks (three times per week). Final creatinine
value (A) and total-bilirubin value (B) measured to Coulter
counter. Statistically significant value compared with
control mice group data by T test (¥p<0.05, *¥p<0.01,
*¥p<0.001).
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Fig.11. Change of total cholesterol and

triglyceride value with wistar rat aging

A 10 to50-wk-old conventional Wistar rat with aging. A
40-wk-old Wistar rat followed by the administration of S1
(HBPDS, 580 mg/kg, p.o)and S2 (DHJH, 490 mg/kg, p.o)
for 10 weeks (three times per week). Final creatinine value
(A) and total-bilirubin value (B) measured to Coulter
counter. Statistically significant value compared with
control mice group data by T test (*p<0.05, **p<0.01,
*#4p<0.001).
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Fig.12. Change of total protein and albumin
value with wistar rat aging
A 101030-wk-old conventional Wistar rat with aging. A
40-wk-old Wistar rat followed by the administration of S1
(HBPDS, 580 mgrkg, p.o) and S2 ( DEVH, 490 mg/kg,
p.0) for 10 weeks (three times per week). Final Total
protein value (A) and albumin value (B) measured to
Coulter counter. Statistically significant value conpared
with control mice group data by T test (*p<0.05,
0,01, *p<0.001).
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AGE 5078 Uz2FA 7P =4 3 H%le
v FGREE Tl @A S e
A(p<0.01), SEMEY FATS K94 e 7

A5 HERAIT (p<0.05XFig. 13A).
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FFECE SR T 6.1240.81(mg/ d), JBIGEHI A
FOJ O 64941 21(mg/ d) B 7HAZ JERNYA T
oA $iSIT} (Fig. 13B).
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Fig.13. Change of A/G and Phosphorus value

with wistar rat aging

A 10 to50-wk-old conventional Wistar rat with aging. A
40-wk-old Wistar rat followed by the administration of S1
(HBPDS, 580 mg/kg, p.o) and S2 ( DHJH, 490 mg/kg,
p.o) for 10 weeks (three times per week). Final A/G value
(A) and phosphorus value (B) measured to Coulter counter.
Statistically significant value compared with control mice
group data by T test (*p<0.05, **p<0.01).
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3} 572 A9RY) 150} Y Wisar rar
ol ABL do] ATAA AF, 4715 B}
2 ¥4, MDAZE o)y R4S WeE
Baeld fold AHE QU)o Bshs vle]

K

Wistar rat ©] =8}of] mE A HskE Folh 7]
215k 4058 9] wistar ratol] YR = 2HSE,
A¥F = HibHER 580mgke S 18X B
WS 490mghkg s T 33 AFFESlaL 107 &
HAF ATS S43 A3 1057 A& 22947.7(9)
o1, 30T H M E 411477928 STk
507 9] Ul 559 2069 °1 RN, HPHHEE
Fol 587 18.6(g) O W= TS
576222.1() 2 t=Fel B8] 28(g) 3 17(g) ©]
78 rHFig.1).

Wistar rat @] 1e8lol] mh2 7] ] wsks o
o}H 7] 3k 4057H Y wistarol] HBHEESE B
T & 10577 Fojste] keslof] wE A71%
gl mAE Jaks B 2, 1679, 3679,
5078 thEwoll A Bl A 7% #le) 9% &
Vb SAE R, ksbE 4073 FibiiaEst
THGH RS S FolB) wistar rarcs T)ZR0]) ¥) 8}
v A 74 #5 ERA 10% 159 St
2= rhEg.2, Fig.3).

ol Al F7Iet HlEo] gt M FHj
Bl 2 ST o) A <o) eAdskeg &
g Ao g AFHT

sl w2 A W) 2telEde) S S5
935l TBAE ©]-&3le] MDAE £ 5+ A3 105
HAE 02140.02(1mol/) 0], 30 FE A=
042+ 0.06(1mol/) ©)Atk 50 FHOF 3} &
T2 0.8620. 12(umol/ o] A, MPFHIEE Tl
0.75% 0.07(umol/) @1 IHIEHIETS-S 0.71 0.15( 1
mol/HE ) ZFl) Bsle] 12.7%%} 17.4%2] 7HAE
HER oL 7940 RISITHFig4).
egtol] W wistar rat & GH Q] WSk F
o] wh2} WBC, RBC, Hgb, monocytes, eosinophil =
Z7FeFSAAL, Het, PLT 52 ) whe} A8t
73S WAk,

WBCE 307 Hol A 543 2] o)} Z7teted
50573 thZRFAIA 13.022.2510°/u) 1AL, ik

i
d

o1 2

P TS 101517710/ ), BTG T
HZL 116R223x107/ ) OE  U)EZe] H|El
223%% 10.8% FrAER o 79482 STt Eig.
5A).

RBCE 5058 th2olA] 9.4040.55(x10/ ul )]
A, FibGHER TS 8.7420.24(x10% ul),
EHEE FolTS 8.941058x10Y/W)E ThZEE
Hlake] ZhAasigl ot #9402 |ISiT (Fg. 5B).

Hgb2- 5ol wet Z71sheb7t so78 i
oA 17.0£1.00g/d)eI S, HBhHES Folde
15.9+0.10(g/ d), MBIEHIEGE FoFE 16.020.90(g/
d)o & tZirel Blste] hAE ot #oA)S
ST Fg. 6A).

Hete 30750l A 7HAa}be] 50 75 o) el 4]
292309, HBiHEEH FAFE 4514
0.5(%) 0100 ML Tl 465 7% =
ool vlsted JHAE o] e SITE (Fig. 6B).

PLT = l=slo] whe} ZHAskA|qh okzfFoiof o
sled A zpol7h Kol gkgfr.

Monocyte = 5 2] Z7}ol| whe} Z71sked 505
2 O 2 5.90£0409%)°1 A, FiBhHEEE o
T2 465+1.62(%) ©1 2L IS ol
249+ 127 dA3 s YRS
(p<0.01)Fig. 7A).

Eosinophil - 5ol 7ol wheh S7ksted 505
o gl A 3.5520.73(%) 01 AL FibTEER T
A% OFF BAE 261405101 A2 ST
Fip TS 1860.2BE F94 e g
UER 21 thp<0.05)Fig. 7B).

Wistar rat ©] EAAJs}8L4Q] wighs dopry)
Q& ALT, AST, Glucose, BUN, CRN, T-bili., T-chol.,
TG, TP, AIB, A/G, P& =793t 23} 3lof] uj&
wistar rar®] G2 Q] WSh= 10, 30, 5077l w
Z} ALT, AST, BUN, CRN, T-bili, T-chol, TG, TP,
ALB, A/G, P& A& 7t 50 FH oAl 74
A 24 H ) 9bE glucose = FH o) whel 74
= AgE Rort.

gl mE W5 FAE STHEE
A7y d=) 5 A% Ado] srk & s
ZAAR= ALT, AST, T-bili,, TP, ALB, A/G 55 =4
ey,
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ALTE 5o me} Z7kste] 5055 s
533£3.0UM) 1S, FBFHE FoS 463 £
6HUM), Jafitifhsls Tl 493838UME 1
A AHAEl ot 799792 fISUThER. 8A).

ASTE 8ol wet S7hste] 5079 RS
244222015, FiBFHEEL FolibS 197 £
19.6UL), BiEHES TS 185H7ULE O
Ze) Blate] f94d e FAE HERIT
(p<0.05XFig. 8B).

T-bili.2 5053 TR0l A 0.780.12(mg/ dl) ©]
AL FBFREE Tl 04620.07(mg/ HE
4 e S VYERIOH (p<0.05), iR
& TS 0.4440.05(mg/ dE )0l ]Sk
A 1Aag HERAIT (p<0.01)Fig. 10B).

TP F ol mhel Z7}sle] 5075 thmol A
6.4203(mg/ d) o] FiPHER FoTE 5.6+
03mg/ d) &= 4 AE FAAE HERAIE
(p<0.05), ST FoIi-25.3 DAmg/ DE 7H
AE HERAATE #2342 /UATH Eg. 124).

ALBE o] met Z7kste] 5055 ool
] 3.690.16(mg/ dD o]} ARG FoTS
3080.22mg/ d) B AT FHAE UERHIE
(p<0.0D), BEHIFED TS 3.14020mg/ DO
E Y4 JdE RS HERAATHEp<0.05)Fg.
12B).

AGEFRFEF A AE 5055 o Fell A
7P A 22 =N, #ifiiEEe] FoE dx
ool B]sted Z42F 28.2% (p<0.01) <F MiEHIED
A& 19.2% (p<0.05) & F4 A& A4S HERY
AThFg. 13A).

o] AFE Rol & MPEEE MG
59 B by wistar rac®] 7H7)% 7o) o)
FoH ALE AlgHTh

T-chol. 3} TG FAhALe} Hajd ] 24, 44
7159 22 5 AN FLE 75 §

o7 dEFAT I 85 w5t 7IEAE 2%et
H IS T g He AR deEA
ATk

T-chol. % TG F ol wheh Z7Fste 50575 of
Zrol| A 242} 83.7413.0(mg/ d) €} 114.7 £7.1(mg/ d)
2 Ve FifilEse] FoES 61.429.0(mg/
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dye}  87.1£16.2mg/d), BIEHERS FoES
712411.0(mg/ dI) 9} 81.6411.6 & VER} JEIE g
% Foo] gl Blate] TGOl /94 e
g VERA AT (p<0.05)Fg. 11).

Glucose = =30l vk} 7HA4stg o FbhiGs
B BRG] Foj 2ol A Wslt 3R =
oko}T} (Fig. 9A).

A7)0 AXE o] &HE BUNST FHd|
upg} Z7ksle] S0 el A 23.941.79%(mg/ dl)
o)A FHBhEEEL Tl 20.142.5(mg/ dl), S
HiE Fo)Pe 19.141.23mg/ d) OF JBIEMEE
% FoPA 94 e AAE vERIT
(p<0.05)Fig. 9B).

BUNF} HEo] 217)%59] A ES CRNS 7 54
of we} FIhste]  S0FE ROl 0.62:
0.04(mg/dl) 1T HiBhhES FoIFolr] 053+
0.03(mg/ dl), FABFHIFE T2 0.5320.04(mg/dl)
O F FPiHES FAZAM 94 e AAE
Ve 9 THp<0.05)Fg. 10A).

olfe] A= B wj ARHA FBLEEE MG
g 2 sl mE AA 7T AsE RSk
Fast Zo] Q= Ao ® Hol IF R|&ZH
A7t lefol & Ao = AlEHETh

V. K

40573 9] Wistar rats ©]-23Fo 1057+ #iBliL
FEC) RS S TS S AT, AN T
o] wigl, dAokz, AUtz W] g
TA} v e AES Atk

L Fibh ) EEESY] FoTE U=
o vlgte AT TPt BEEHA Y Fo)d2
ek

2 ARG} BEHETSY) TS =T
o vjste] A7) T SUHE #HAEHJ o F-9]
4L ot

3. FibhcEES ) B HERG) FoliS vRT
o Bt EAHF MDA o] A
=3

4, FPG ) B ESY] T =T
o mlste] FHskaQl jAlo] FEEHATE. WBC,
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RBC, Hgb, monocytes, eosinophil & =X]+= 7+43}53
3, HCT, PLT®] A& Z7kebaitt. 53] faikih
FH5 Fo3729) monocytes(p<0.01), cosinophil(p<0.05)
FAE F94 de ARE eIt

5-1. FibhlEs B ESY) FoTe U=
ol B]&le] ALT, AST, T-bilirubin, T-protein, ALB,
A/G. T-chol, TG 5 V1% AAK] 7+ gh=ell 4] 1
A5 HERNSITE ABEERS Abumin(p<0.01),
AlG (p<0.0D)lI A, JEidiHzEYs-S T-bilirubin(p<0.01)
AA 94 Ae FAE eI

5-2. RS B ESY) FoTe U=
ol B]3le] BUN, CRN 5 217157AR] 7F &+
A TAE vERISATE 58] AibiEEEe
CRN(p=<0.05) T 7}, JEEHIEE 2 BUNP<0.05)
A7 F94 de RS UERISI.

o3t AANZ FifhEEE MiGHESS 3
w3t A7) Qs AL E AREY S5 X429
A7y e

L otiEieRlysls]. ok ojstadrl AME
20

A58, A8t k3. 9AL, Mg, 1995:77-106.
7435 orere)el. A, A&, 2002:405-480.

o 3}, w=elejate) Pt A v)A sk oja}
£ EIAEH)=E | 2001,

5. SN ENREEREE. 934 A%
1992:177.

6. olAlv}. FEFHAUL YHAY, Mg 198512,
80.

7. e R ORESHAOTIRER. Y, ML,
1999:42-45.

8. HW L k. 2N EE SURE SEhE, Me
2002:326.

9. 7438 skl ol A APFeIStE g
of W . APIAELI SR 2002;143):
7-16.

10. A9, Sd. AEEFFHATTIIR FARN A
of Fgel #F T&A. APIAALEE]A].

11

12.

13.

14.

15.

16.

18.

19.

b
~

- ZHIR. Bt 3 R 0] mshaky 8

o1 2

2000;12(1):101-109.

gk, s, AW Tl RY S AT
2] Y AR ek Az AR E e
g138)#] . 1991;3(1):141-149.

Aaeh) A gl YEHER MEEE oY,
A&, 2004:390-3%4.

S4Y. UEMERESS. HREWAL AL,
1989:357-359.
TR, RENSEE. FEAE A
1929:102-126.
. RENSO o egksAl Mg,

1977:277-280.

A, bEA FbEEe) o)
94 Q. ASUEE e AAe)
1988.

A)

=
=1
s

5t
=
L

C R DEA RN A BN} R

o] 52 - Ao mA= 3. A3y
St ook EALEe =R, 1998,

AR, MibHEg e $73a B F3A070
MRS Bl @3 AdE A AR s
ek AAREHRIEE, 1997,

Suematsu T., Kamada T., Abe H., Kikuchi S., and
Yagi K. Serum lipoperoxide levels in patients
suffering from liver disease. Clin. Chin. Acta.
1977;79:267 ~770.

Yu BP. Aging and oxidative stress: modularion by
dietary restriction. Free. Rad. Biol. Med. 1996;21:
651-68.

A FTRASL FEAL A, 1997:379.
Harman D. Free radical theory of aging: nutritional
implications. Age. 1978;1:143-50.

=

. Freeman BA. Biological sites and mechanism of free

radical production. In : Armstrong D, Sohal R,
Culter RG, Slater T ed. Free radicals in molecular
biology, aging and disease. New York, Raven Press,
1984;43-52.

A

ol A1) ghkal 7)1 wXE Gk gl
S eIkl =l 1999;8(1):1-27.

2

C oA, YA MEaeal 29

B A8 1992:333,



