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ABSTRACT

Effect of SAENGCHINYANGHYOLTANG on the hepatic metabolic

enzyme system in streptozotocin-induced diabetic rats

Shinseok Kim, Jongwon Choi", Kyunghee Lee™, Seockhwan Kim™, Cheolwhan Lee
College of Oriental Medicine, Tae Jon University,”™ Dept. of Food Science and Nutrition,
Dong-A University™ College of Pharmacy, Kyungsung University”

SANGNYANGHYOLTANG(SYT) is one of the most important prescription that has been
used in oriental medicine for diabetes mellitus. The sudy was done in order to elucidate the
anti-diabetic effect of SYT. After pretreatment of SYT(1,000mg/kg) for 6 weeks, the effect of
of SYT was prevented on serum liver function test and hepatic lipid peroxide content in rats
i.v. injected with streptozotocin(STZ, 50mg/kg, tail vein)‘ 5 weeks after pretreatment of SYT.
The hepatic microsomal cytochrome P-450 and aniline hydroxylase were significantly decreased,
and aminopyrine N-demethylase activity was significantly increased in SYT-STZ group as
compared with control group. Changes in aldehyde oxidase, xanthine oxidase, superoxide
dismutase, catalase, epoxide hydrolase, UDP-glucuronyltransferase and sulfotransferase activities

were not significantly different in any of the group.
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The cytosolic glutathibne S-transferase activity was significantly decreased in SYT-STZ

group as compared with control group. The selenium-independent glutathione peroxidase was

significantly increased in SYT-STZ group as compared with control group, but there was no

significant difference in selenium-dependent glutathione peroxidase in any of the groups. The

hepatic glutathione concentration was significantly increased in SYT-STZ group as compared

with control group, and Y-glutamylcystein synthetase and glutathione reductase activities were

not significantly different in any of the groups. The hepatic lipid peroxide content, serum

aminotransferase and sorbitol dehydrogenase activities were slightly decreased in significantly

in SYT-STZ groups.
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& AR, EERAT 2450 23 Holm fH
e AASAT oW F5R Ke4E B8
71 fsted] @S REE TR 9ol A 1085
Atolz 3ttt

2. & %

A EEROl AT EAE HhdA A
BERAS HALALT, BHS “HBELRT
KiRE AREnHOR 1KY BHREDL Sk
& e g

Prescription of SAENGCHINYANGHYOLTANG

REAR £ B 4% &g
BE Angelicae gigantis Radix 3750
BE5%¥  (Paeonize Radix 3.750
HE  |Rehmanniae Radix 3750
%ML (Liriopis Tuber 3.750
nE Cnidii Rhizoma 3.000
i Coptidis Rhizoma 3.000
KIEH  {Trichonsanthis Rhizoma 2625
RRCER) | Anemarrhenae Rhizoma 1.875
HKIE(EY) | Phellodendri Cortex 1875
EA Nelumbo Semen 1875
J=¥: Mume Fructus Praeparatus 1875
i Menthae Folium 1875
HE Glycyrrhizae Radix 1875
Total amount 36.750
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EE B9 1088 S8 36752 MYt &
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I8¥S rotary evaporator® WWHEE E#Est H



~Shinseok Kim : Effect of SAENGCHINYANGHYOLTANG on the hepatic metabolic enzyme system in

streptozotocin-induced diabetic rats-

KGIKS) MRl 108g WOl A FEol Baz
e WED AmAEAC) MRS EMA
=

2) Rk WM

Bwe KEEe HRBY vl o=
Uiro] AHRAMAKS 6B &R0 ®EEL 5F
sjo] 0.01M citrate buffer(pH 4.5)% 2= #ik
of HHE ERBF(Normal group), 4 EIFIME
MERSYT)S 68H R0 KEd 555
0.0IM citrate bufferg& 2] FFlke) EHT
STZ #iE EHMSYT-N group), £HEREK
2 GHAM &N KHEst2 555 STZE 0.0IM
citrate bufferoll #f#ste] mez} kel EHT
¥HB B (Control group) @ 4ERME AMBKS
68 LN wEED 53 STZE nE #
ol HEHFE SYT EE HEHSYT+STZ
group)2. 2 st

3) Streptozotocin ¥R FH

Streptozotocin(50mg/kg) & K& koA 0.01M
citrate bufferoll Wgsted ze] AR B4t
o EHF LEHC Ay me] FRNAM M
e #std glucometerE Fifisle] miEe] @&
E7F 200mg/kg LA EQD S HEKB FRE B
i st
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S wE HES T B OABEeE FE MK
S RSt cold chamberWlol Al 3043t HiE
st JEIAZ b EOOEEEE 800xgol A

150 EOo#s mEe oM ¥ Rl
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5) BRI AR

e 09% ABAHAS BRAA MG o
Be HBES L FES Bt AHAEKE
N g AAZ fol Foldle mEk 2 7=
ol EA & HBETIF MK 1g 0.25M sucrose
B MERS 718t kW TAA glass tefron
homogenizer® BE#3IIT. ° EKF HERKS
600xgel A 1047 H EO2#ESHS B R ORER
Boe HBET LERES Q1L oRAE O
10,000xgol Al 2041 &% #E 3l 9 mitochondria
SEE QO] catalaselditES BRFESOZ FHSH
929, mitochndria &S BrES LEBEERS
105,000xgol A 18R T¢t BELSEESHS
cytosolr &S ZEEstd ojm @& cytosolic
aldehyde epoxide

fraction& oxidase,

hydrolase, Y-glutamylcystein synthetase,
glutathione peroxidase, glutathione reductase,
sulfotransferase, superoxide dismutase,
xanthine oxidase ¥ glutathione S-transferase
o HH e BAGoE HAstAT ¥4,
microsomal fraction® 0.256M sucrose B¥ —
Ego HREAA 105000xgl A B L8
o] AL WS 025M sucroseER 4milol
S sk

hydroxylase, aminopyrine N-demethylase 2
UDP-glucuronyl! transferase &tk BT BFE

oz (FRsts.

o]A& cytochrome P-450, aniline
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Aminotransferase(AST, ALT)Y &t HE
£ Reitman®} Frankel®] ™) #sho] sl
®  kit(Eiken Co)E f{#EH3I¥ oY, sorbitol
dehydrogenase(SDH)= Bauer9] it
3te] 0.25M TEA buffer(pH 7.4)9F ZAEKE
7}t3 12mM NADHS} M Fnste] 25°C
o /] 304 preincubation¥F 4M fructose®
Qa 25°Col A 3450 HESF WE 340nmelA
o] WMYEESE ThAl 25°Col A 34M ES S B
¥ Aol PES oS NADHZF 35 &<
fructoseoll 29ldl NADZ ®Rirs 2 B E
mlid nmole2 A FRst At

tjo

7) MMM BEREN S WE

Catalase®] FEH-S Aebi®, aldehyde oxidase

o) #Eb WES Rajagopalan®™ 9l Jigkel
3l9l o™, aniline hydroxylase$t aminopyrine
N-demethylase®] #E#& 22 Imai % Sato]
F8:®3} Nash®™, xanthine oxidase®] #itt<
Strip%* cytochrome P-4509] % &2 Omura
@V ko] Fshol el microsomal
suspension(protein lmg/ml) 5mlE Yi T
#2 sodium dithionite®& # B&T o&
19K needle %3 198 4C LITFeA CO
gasZ bubblingA1Zith.  Bubblingel €% 7
ZA  W¥E  400-500nmoll A

suspension®]  sodium  dithionite®tg  7}HE

microsomal

reduced microsomal suspension® CO bound

microsomal  suspension  ff¢] difference
spectrume Ao} 450-490nmoll Al WIEEES A
0]& cytochrome CO complex$} ‘mole Btk

2 91mM 'cm & ©] &34 cytochrome P-450
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o] oko 2 #HE3l9 1 epoxide hydrolase®} &
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A 1.0ml$t n-BuOH
mhwsted & 4 F

Pyridine(15 @ 1)
50mlE ¥ 160 EOoRE
3o #2 n-BuOH : Pyridine3 9] 33
Wiz 532nmelX I BEEE WET 95 #
Helhgol £ o 8-S HEEsdd

9) KAHE &8 3 Wt

iﬁ(fili'éi Lowry%™el Fko] F3t9
bovine serum albumin® BEEERO. 2 BIE
st od, A HiglA doxl KRe Fiy *
MR R RS, #Et) AEMES Duncan's
new multiple range testE Flfisth

AJiO
YA BT
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1. £2FEMS FUSRKROI BF microsomal
cytochrome P-4502| Efoll olxls &

A s REH(1L,000me/kg)S 6381 B
BBl streptozotocin{STZ, 50mg /kg, tail
vein, pesstas] gr
cytochrome P-4509] &t ##Ehel = 2l&
S M3 kEie) Table 1e)th /LB fHEASH
citrate bufferE #HLEE LUflEol A1 kel
0.36+0.043nmoles/mg protein® ®l 813t STZ
g mE fiRel Wt 1795 mke W
wake]  MEIRAGOl  AEEE  WHEel 0.78%
0.094nmoles/mg protein® @A 3 HmE YL
Lt} SYT+STZiFA A+ 0.45=0.053nmole/mg
EHE(P<0.00D A IEaTEE KRS

iv.) & microsomal

B 41
o

protein® 44
2 st d o

Table 1 . Effect of Liquid Extract of SYT on the Level of Hepatic Cytochrome P—450

in STZ—Induced Hyperglycemic Rats

Activity
Group
n moles/mg protein
Normal 0.36 + 0.043"
SYT—-N 0.40 + 0014
Control 0.78 + 0.094
SYT+STZ 045 £ 0.053°°*?

"1} Each values represent Mean + S.D. for groups of six rats

2) * 0.05(v.s Control)
* * (0,01{v.s Contral)
* x * { 0.001(v.s ControD
Normal : Saline-treated group
SYT-N © SYT-treated and ditrate buffer injected group
Control : Streptozatocin(50mg/kg) iv. injected group
SYT+STZ : Streptozotocin(50mg/kg) iv. injected and SYT-treated group

2. Aminopyrine N—demethylase 2! aniline
hydroxylase i&ttoll OlXj= %%
e

demethylase2)

microsomal aminopyrine N-
WS ILWRfel 589=0.18
HCHO nmole/mg protein/min®] 1 2.7 ¥} H4#¥
A& 3.30%+0.03 HCHO nmele/mg
protein/min©. 2 WA | WA SYT-NHflA

T Ree] wsl 6.80£0.07 HCHO nmole/mg
protein/min® 4 B4 (<000 s BE =
QT SYT+STZRAME 534%£023 HCHO

nmole/mg protein/min2. 2  ¥IGHE W3}
45 7 M (p<0.001) 31 Al 1= Aok Aniline
hydroxylase®l 729 ILF#Fe]  0.68%0.04

p-aminophnol nmole/mg protein/min § W] 3§

Yol A = 1.84+0.07 p-aminophenol
nmole/mg  protein/min2 2 Hing WA
SYT+STZ#EN A= 0.85%£0.03 p-aminophenol

nmole/mg protein/min &2 45 &M (p<0.001)
Al W s th(Table 2).
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Table 2. Effect of Liquid Extract of SYT on the Activities of Hepatic Microsomal
Aminopyrine Demethylase and Anilne Hydroxylase in $TZ~ Induced Hype-

rgiycemic Rats
Aminopyrine demethylase Anilne hydroxylase
“~Group (HCHO n males/mg (p-aminophenol n
protein/min) moles/mg protein/min
Normal 587 £ 018" 068 +0.04
SYT~N 6.80 £0.07°*°® 0.72 + 0.04
Control 330 £0403 184 +0.07
SYT+STZ 534 £0.09°°° 0.85 £0.03°""
1) Each values represent Mean = S.D. for groups of six rats
2) + € 0.05(v.s Normal) * { 005(v.s Control}
++ €001(v.s Normal) * % (0.01(v.s Control)

+4+  0001(vs Normal)  * # * < 0001(v.s Control)
Normal : Saline-treated group
SYT-N : SYT-treated and citrate buffer injected group
Control : Streptozotocin(50mg/kg) iv. injected group
SYT+STZ : Str in(50mg/kg) iv. injected and SYT-treated group

3. Aldehyde oxidase % xanthine oxidase
Aol olxles B
Aldehyde oxidaseY} xanthine oxidase® &
# ¥stEe ZF EEEAA EERS vty
dohE ol UATHTable 3).

Table 3. Effect of Liquid Extract of SYT on the Activities ot Hepatic Cytosolic Alde-
hyde Oxidase and Xanthine Oxidase in STZ—~Induced Hypergiycemic Rats

Aldehyde oxidast Xanthine oxidast
Group (pyridone n moles/ Curic and n moles/
mg protein/min mg protein/min
Normal 172 £0.17Y 204 2061
SYT~N 186 £0.19 193 +£0.13
Control 1.92 +0.06 214 £033
SYT~STZ 167 £0.14 211 £0.08

1) Each values represent Mean = S.D. for groups of six rats

Normal © Saline-treated group

SYT-N : SYT-treated and citrate buffer injected group

Controi : Streptozotocin(50mg/kg) iv. injected group

SYT +STZ | Stzeptozotocin(50mg/kg) iv. injected and SYT-treated group

4, Sufdransferase % UDP-gucuronptransferase
&l ojxl= R

¥ cytosolic sulfotransferase®} ¥ Z4F H
B B g% Enode ¥9E BE
gigie™, mitochondrial UDP-glucuronyltransferase
8] EML SYT-NEAE 1484%013 p-
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aminophenol glucuronide nmole/mg protein/
min 2 EFEA ¥ste] HEME<0.00D)AE
BmE RN HKEIA  1584% 049
p-aminophenol glucuronide nmole/mg
protein/min&. 2 EW T vlsted #msl ot
SYT+STZRAM e FEHCl BEHA Fdt
(Table 4).

Table 4. Effect of Liquid Extract of SYT on the Activities of Hepatic Cytosolic Sulfo-
transferase and UDP ~CGlucurony! transferase in STZ— Induced Hyperglyce-

mic Rats
Sulfotransferase UDP-glucuronyitransferase
Group p-nitrophnol suifate p-aminophnol glucuronide
n moles/mg protein/min n moiel/mg protein/min
Normal 128 = 0.08" 1328 £ 0.31
SYT-N 130 £0.04 1484 = 0137777
Control 136 = 0.05 15.34 + 049
SYT—STZ 142 £ 0.4 1620 = 0.36

1) Each values represent Mean + S.D. for groups of six rats
2) + € 0.05(v.s Normal)

+ + €0.01Cv.s Normai)

+++ ( 0.001(v.s Normal)

Normal : Saline-treated group
SYT-N : SYT-treated and citrate buffer injected group
Controt © Streptozotocin(50mg/kg) iv. injected group
SYT+STZ : Streptozotocin(50mg/kg) iv. injected and SYT-treated group

5. Superoxide dismutase % catalase
Etrol olXle #¥E

I cytosolic superoxide dismutase®] ¥t
E# Bl A 12.47+0.46unit/mg protein ¥ HEE
o)A 1357+0.86 unit/mg protein®® %
Wil PEEA den SYT+STZHAME
1452+0.91 unit/mg protein . 2 ¥EHE do}
2 o] th Mitochodrial catalase® i
M % cytosolic superoxide dismutasest X9
HAole  Jdou EFKY WHIE EFUUT
(Table 5).
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Table 5. Effect of Liquid Extract of SYT on the Activities of Hepatic Cytosolic Supe-
roxide Dismutase and Mitochondriai Catalase in STZ—Induced Hyperglyce-

mic Rats
Superoxide dismutase Catalase
Group Unit*/tmg protein decreased H:0: p moles/mg
pratein/min
Normal 1247 = 046" 341 2024
SYT-N 1131 = 0.67 330 =022
Control 13.57 = 0.86 324 2006
SYT~STZ 14.52 £ 091 3.10 =009

“I¥ Each values represent Mean = 3.D. for groups of six rats
Normal : Saline-treated group
SYT-N © SYT-treated and citrate buffer injected group
Controi : Streptozotocin(50mg/kg) iv. injected group
SYT-~STZ : Streptozotocin(50mg/kg) iv. injected and SYT-treated group

# Unit  One unit of superoxide dismutase activity was defined as that which inhibi-
ted the oxidation of pyrogallol of 50%.

6:Epoxide hydrolase2| &ttoll oO|X[=
-
Epoxide hydrolase®] &t E#ERNA 853
+0.20 TSO nmole/mg protein/mingl 8l B8]}
HER A= 8832015 TSO  nmole/mg
protein/min®. 2 #®indl¥ 2T SYT-NES EH
Bl Wla) 798018 TSO  nmole/mg
protein/min .2 AEM(p<0.05)U= HALE B
QR SYT+STZRES WM waed Wb
e A gov HEHE EE HA 4%
T}(Table 6)

Table 6. Effect of Liquid Extract of SYT on the Hepatic Epoxide Hydrolase Activity
in STZ—Induced Hyperglycemic Rats

Activity
Group
trans — stilben oxide n moles/mg protein/min
Normal 833 £0.20
SYT—-N 793 £0.18°%
Control 883 £0.15
SYT—-STZ 8.32 £0.25

1) Each values represent Mean + S.D.11 for groups of six rats
2) + € 0.05(v.s Normal)

++ <0.01(v.s Normal)

+++ { 0.001(v.s Normal)

Normal : Saline-treated group
SYT-N : SYT-treated and citrate buifer injected group
Control © Streptozotocin(50mg/kg) iv. injected group
SYT+STZ ! Streptozotocin{30mg/kg) iv. injected and SYT-treated group

7. Glutathione peroxidase &0l ol x|

=R 7

Hydrogen peroxide® 7|dE2 o]&3lE
selenium~dependent glutathione peroxide®] &
e 7+ BEARIAN MY BEM U
t}, 83 cumen hydroperoxide® 71AZ o} &
3= selenium-independent glutathione
peroxide®] e EWBel  1199%
1.470xidized NADPH nmole/mg protein/min$]
g ulsl HERdAME  149.8*1.34oxidized
NADPH nmole/mg protein/min% £ o
B SYT-N#E  IEREA  vl3  1246%
1.700xidized NADPH nmole/mg protein/min2.
2 AEREME<BNE  EmE ERE
SYT+STZ#HS 130.8+2.300xidizede NADPH
nmole/mg protein/minS. 2 H@H v &
BHEE<O0DUE B dAdel BHEHUT
(Table 7).

Table 7. Effect of Liquid Extract of SYT on the Activities of Hepatic Cytasolic Sele-

nium-Dependent and-independent Glutathione Peroxidase in STZ~ Induced

Hypergiycemic Rats

Glutathione peroxidase®

-Gmnp selenium— dependent selenium — independent
.\;orma.l 286.3 = 2.89" 119.9 * 147
SYT—-N 288.6 = 1.69 124.6 + 1.707
Control 306.4 + 5.96 149.8 + 1.34
SYT-STZ 299.7 £ 5.02 1308 £2.30°°°

1) Each values represent Mean = S.D. for groups of six rats
2) + € 0.05{v.s Normal} * ( 0.05(v.s Control)
+ = (0.01(v.s Normal) # » {0.01({v.s Control)

+++ ¢ 0001(v.s Normal) * % % ( 0.001(v.s Control)
Normal : Saline-treated group
SYT-N : SYT-treated and citrate buffer injected group
Control : Streptozotocin(S0mg/kg) iv. injected group
SYT+STZ | Streptozotocin(50mg/kg) Lv. injected and SYT-treated group
# : oxidized NADPH n moles/mg protein/min
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8. Glutathione S-transferase &0l 0Of
ANe w8

I cytosolic glutathione S-transferase® i
e LA HE o] 137.9+4.18
protein/min®idl Hl &) ¥IRHE
nmole/mg protein/min®  ##<
3 WmE R e SYT-Nifel A=

nmole/mg
280.5%+10.50
Gkl & A
153.2%6.41
ol w]&}od
SYT+STZ

nmole/rng protein/min2&4 9
HEHLLWBI0E BNE 2l
R
o2 FHYel wlEl A (p<0.00D) JA M
H Ao (Tabie 3).

87.9 *£9.67 nmole/mg protein/min

Tabie 3. Effect of Liquid Extract of 3YT on th. Hepatic Cvtosolic Cyrosolic Gluta-

thione S-transferase Activity in STZ—In: iced Hypergivcemic Rats

Activity
Group y N
n moles/mg cytosolic pre v ‘mun’
Normai 1379 = +.18'
SYT-N 1532 =6417%
Cortrol 280.5 = 10.50
SYT—-3TZ 1879 =9.67°°"

il Each values represent Mean = S.D. for groups of six rats
D + {0.05{v.s Normal) * { 005(v.s Control)
+ ~ {001{v.s Normal) * * 0.01(v:s Control}
++ + { 0001(v.s Normal) * % % { 0.001(v.s Control)

Normal : Saline-treated group
SYT-N ! SYT-treated and citrate buffer injected group
Controi . Streptozotocin{5(meske) iv. injected group

SYT+STZ : Streptozotocing 30mg/kg)

# ! conjugated 1.2-dichloro {-nitrobenzene

Lv. injected and SYT-treated group

9. FriE9 glutathione S 20l 0[X|= f%
W AL

6.0F0.34 umole/g of tissue< ¢

e IRl

ul sl B2

glutathione®

42%0.05 umole/g of tissue2 & M4 dF o
SYT+STZHfAN = 53 £0.22 umole/g of

tissue o 2 WHAMFl Hlsle] 5 M (p<0.001) 3]
= BMnE B vk(Table 9).
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Table o Effeet of Liquid Extruct of SYT on the Hepatie Glutathione Level i STZ

-Induced v perafveemic Rues

Content
Group - -
glutathione p moles/g of tssue ~
Normal 6.0 x 034
SYT—N 63 =038
Control 4.2 =005
SYT-STZ 5.3 = 022"

1) Each values represent Mean = S.D. for groups of six rats
2) * € 0.05(v.s Normal)
* % €0.01(v.s Normai)
" % 0.001(v.s Normal)
Normal ¢ Saline-treated group
SYT-N ! SYT-treated and citrate buffer injected group
Control : Streptozotocin(50mg/kg) Lv. injected group
SYT +STZ : Streptozotocin(50mg/kg) Lv. injected and SYT-treated group

10. Y-Glutamylicystein  synthetase

glutathione reductasedl Dl x|l &= &
FEHIES] y-glutamyleystein synthetase2)

P o] 15.14=051 pi nmole/mg protein/min<l &

vla] BEPAE 17231086 pi nmole/mg

protein©. 2 ThA mstE e B9l ou #
Al HEMS e SYT+STZH AR
W #ak mplskg el @ glutathione
reductases' w45 Zb HEERCIAM fHEM S

B ORRE Bl B9 gl T (Table 10).

Tars 10 Frlicer of Liguid Extraet of 3YT on the Activines ot Hepatie Cyvioselic
Cqnemi essienn S piciaese and Gautathione Redoetase e STZ Tndoeed
Hyneraiveeane Ras
v — Giutamyicysteine svnthetase Giutathine reductase _
Group {p: n moies;mg protemn: min} (glutathione in moles/mg
protein/min)
Normal 1514 £ 037 25.86 = 1.31
SYT-N Wil = 0862 2627 =126
Contro! 1728 =936 27.78 = 1.03
SYT~ST2Z 16.72 = 131 28.52 =113

" 1) Each values represent Mean + $D. for groups of six rats
Noimal ! Saline-treated group
SYT-N ! SYT-treated and cit

. Streptozotocin(50m=t-?

e butter 3 ected group

qected group
‘wacted and SYT-treated group

Control
SYT+STZ  Streprozotocin{50mg.
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1. A+ BRELiEE
= e

g IEEBMIe] #ES Wik 182
+0.24 nmole/g of tissueRl ol B[S} WAL
M= 247%0.33 nmole/g of tissue® #in =9
2w SYT-N#olA+ 203%035 nmole/g of
tissue2 IEF O] wls) CEEM:(p<0.00) 3=
BinE HI:n SYT+STZEA A= 2561023
nmole/g of tissue® HIRELEN wisl HEH
(p<0.09)U+= #ME B YH(Table 11).

w20 0%

Table 1l. Effect of Liquid Extract of SYT on the [epatic Lipd Peroxide Content

ged

Karmen

Karmen unit/mlo] 8]  #ghn
SYT+STZ oA = 31.89£1.23
unitymle 2 d e oy FEke s
Z) o U SYT-NEEOAM &= 28.2311.49
Karmen unit/ml o= LHEEl wlslel A
M (p<0.05)%l = e x99t SDH &4 7

FollAle WMl Al IER AR 14.26+1.96
mU/mlE v} 22.35=1.47 mU/mi2 #mgk 93
SYT+STZ#o M= 17202078 mU/mle& 4
B (p<ooDeE MAbE BHd(Table 12).

Table 12, Effoct of Liqud Exiract of SYT oo Serum AmigotransferasetAST, ALT
and Sarbital Dehvarogenaso(SDIDY Aetivities in STZ-Induced Hyperglycemic

STZ~Induced Hyperglycemic Rats Rate
Content Aminotransieryse” SDH
Group - Group e
malondialdehyde n moles/g of tissue et AST ALT {mU/m?)
Normai 182 + 024" Normal 68.65 = 2.02° 23.78 = 107 14.26 = 1.96
SYT-N 203 +£035°* SYT—-N 65.34 = 1.82 2823 = 1497 1362 131
Control 24.7 £ 033 Contro} 85.02 £ 1.53 3246 = 115 22.34 £ 147
SYT—STZ 25.6 = 0.23* SYT+S5TZ 79.56 = 2.29* 3139 = 123 1720 £ 0.78*"

1) Each values represent Mean = S.D. for groups of six rats
2)  +<005(v.s Normal) * ( 005(vs Control)
"™ 4+ <001(vs Normal} * % (001v.s Control)
+++{ 0001({vs Normal) % * % ( 0.001(vs Control)
Normal - Saline-treated group
SYT-N : S¥T-tzeated and citrate buffer injected group
Control : Streptozotocin(50mg/kg) Lv. injected group
SYT+STZ : Streptozotocin(50me/kg) iv. injected and SYT-treated group

12. m;&4 aminotransferase ¥ SDH
Aol olR= 8

YA s~ASTe #EHS  85.02+153
Karmen unit/mleZ EHHS 6865 =202
Karmen unit/misl  ®lsked w3 whw
SYT+STZHEAA & 7956+2.29 Karmen
unit/mle. 2 HEMHEE<OMIUE P E B
s-ALT®  FHELS BIERA  3246%1.15
Karmen unit/mle2 IFEHEFS 23781107

1) Each values represent Mean + S.D. for groups of six mts
2) + £ 0.05(v.s Normat) * { 0.05(v.s Control)
++ {0.01(v.s Normal) * % 0.01(v.s Control)

+++ ¢ 0.001(vs Normal) * % & ( 0000(vs Control)
Normal © Saline-treated group
SYT-N © SYT-treaced and citrate buffer injected group
Control . Streptozotocin(50mg/kg) iv. injected group
SYT+ STZ | Streptozotocin(SOmy/kg) iv. injected and SYT-treated group
% ! Karmen Unit/mé serum

V. & £

g2 e
fhiliske] #a

WIRAG & MR Bt =
Q= JlHsmp o R BE kiES

M AT o) HBEE WROE WRN
g BkEE IFS] RHRARel oY
& FE7tE WESAh

WM TN o e BUE T HTTE WG
3l free radical A#%NNA NUELIAG, 45w

329



T - A) - A167 A2E FY0E-

2 REFE BT HE M= AR
F oo mE oA7HA #HiEk mARS KR
o] He Aoz #EHY A Jlon, 4K
T MRS B TEREY (FRLR &FL
gt Aoz gAA ATk Prelde
BR%A FRWHEER FRIS
(STZ2)= 4£HAAA F2 FrolA =] &
it H+ed STZ7 B microsomal enzymes
FHstol Mtk MEEES £HE e ®EDY
& HER 3t AEEME  FUEKQ,000
mg/kg, p.o.)S 68K HiEESID vkx9 154
A STZ(50mg/kg, tail vein iv.)E FEF R
W oEFAM o FF EWRE EER ofud
HES Ve e Rt

—RHSZ fifollM doiute WHE EFRS I
HiMe smooth endoplasmic reticulumo] £A)
s B R# BHERA Y3ty @H £ T
EHiE] BAR ke
nonsynthetic B¢FE<Sl phase 13 #H4& 2
synthetic B&F<l phase 12 Y&$ e, 2
% phase 1 KFES BRI
P-450& g9o] &ste M 2L A M
wg & spectrumE WEMNE type 13 type
n2 Gyl dg®,

AERNY FUBKS iR stu STZE &
B 329 BF microsomal cytochrome P-450
o] #E¥o]l STZ BB WRHEH Bt X3 M
HAoh A type A9 FEE RBMAIIE #
#ZA aminopyrine HCI& 7122 34
formaldehyde & s aminopyrine
N-demethylase®] &t STZ ®RERZ EHEF
o] of 55% AER BWAoHAoU ABBME

streptozotocin

oxidative o«

cytochrome
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RG] AIRME STZA o&f Ml ad msk
fEtEo] IR K#EoR BEHJTG. A type
I%e #¥%s R#ANIs ##EA aniline HCl
¢ 7|42 389 p-aminophenols ‘EJg3sH=
aniline hydroxylase® #&#oll A= aminopyrine
N-demethylase {3 §rdl2 STZS #@
2A 9 162% HAE AA3 #mE Jq2u 4
BENE MBKRS JIEEYoRA STZ4 9
8 B3 W= aniline hydroxylase®l &
PEo] EEH K¥ESR REHHL ASS BT
AN

ol ¥ HRe STZol FEE MIRD HA
T EHRY Wil M2 HRIA Jelve &
g e Bg"Ps9 gsdME #Egn
o, ol MRM sl F  microsomal
cytochrome P-4502] isozyme2] #&holl 2l3to
7149 FpRAET BRSO BREY Aold 9
A3 ozt stA=H olHE MES A WRE
g WBAAE O ARROE NBKRS wms
83 STZE #M stuzM F K #Ho]
cytochrome P-4503} BRHF® isozyme?] #Ejol
o3 vetd Aoz e =
Kigl  BREst=
aldehyde oxidase®] EHolT A:EBmME AL
el BEE BT W STZ Az 4
uE FES LA gskth

S phase II KES A, AAEKCE R
Hol R #HH WA glucuronic acidy sulfate
g g NZIBEEAN #iHe B ol
e BB WHES KEH WEE BRAA i
SOHENE M ATIE AoR gRAATT®.
o] KIEY A B¥# cytosolic sufotransferase

< phase |

xanthine oxidase %
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9 microsomal UDP-glucuronyltransferase<
Wkl MR STZel BEe WEstel & #
BomH%Y W #5He B ¥ F ey,
superoxide dismutase, catalase % epoxide’
WE S #fEsHE epoxide hydrolase®] kol
= d g2 pEs HEY 5 314 o9 9
2 W% BELstE glutathione S-transferase
2 glutathione peroxidased B HES BE
oWl STZE WEstY WRFES HRAT
oA AR BRI mEe M#sts
selenium-independent glutathione peroxidase
9] ¥&E:o) glutathione S-transferase?) &M
sk Al #im E g eH, selenium-independent
glutathione peroxidase®] W&ol #EhmEE R
& glutathione S-transferase®l ¥ #inol
g Ao K EKEAMT £EBEMNE MBK
o [iEME STZOli o8} f ¥ glutathione
S-transferase®} Eite] {HiEE € ol& m+
insulin®] glutathione S-transferase®] {&E#&
Maishee R Aolde HRPE A9
o]  FEHAoE AZEC Glutathione
S-transferased) Eiols MBS E endogeneos
reactant$] ~ glutathione® ERK& A =H=d o]
mEe MK Sf e SR MY
MLE glutathioneS FHET ®H#K7 BHESt
AT STZ #sAl KFfd glutathioned] &
B #bolMe STZ B RENS XA
W st WA ABRRME NBRS AEE Y
o2 EHM KEAA BESNAG. 234
glutathione &Rl BES =  cytosolic v
-glutamylcystein synthetase 2 glutathione %
M ®EFE<l glutathione reductase®] EMEE

HEstAEnt o)E K e STZ 2R
Aggmy FBKS WEE PES WA Uk

ol o} fF MW glutathioneo] STZ #%Ed
o g&tod FAHE AL glutathioned &5
o HERT MERY BES e Aoz B
tlE= glutathione Stransferased &M EM=E
glutathione?] &&o°] MHEE ZRo=E A g%
m# FBES o @RS HEste ez A
Zteu ol HRE B, £AERME FBEEK
ol WERF FEE BeAT FE M=K 4£X
AR mE BES AP DI A BFd o
s R RS KBS BEd EHE & s
AEEM S BRE Aeg B £§ STZ #R
of ogte] FrMkd BEBMRL 28, MmE
AST, ALT % SDH] HE#ESC] o4 BB =
' HolA B Mk TR L central veine] 27
9] lymphoid accumulatione] #% =HAAH o}
2 e #F fE Hidde JAFE #eE
Dot BB NAR W AEEDE HKRS 6
BREE F fifde BEE FA ¥ 97
STZel & Fagd BR BKE Hik stqA
UEhE HRE Az g

Lo @ #RE fasted B 4EgEN
% NUBWS RiEEE STZ o3 #HFEsHE
el msk WHHE REst AR T
& HESd T Ao2 BREHAZH.

V. % =

AEFRMES i BERERS ®£Bsy 9%
—Bo g Amimipoe s RE MBEKS MM
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33 ol g WSS steptozotocin(STZ)L. 2
BERAECl FHE A I BRNAHRA oy
T FEE FeUHE BESA ol 22
wmE AN

JF microsomal cytochrome P-450 % aniline
hydroxylase®] ¥Et:-& ABFEMY FBK #i
BERAA HWERA W& e,
aminopyrine N-demethylase®) ¥M-S IR
of w3 Mmslo] ZZ EEH KESR dek
¥ttt Free radical 4% E3#< aldehyde
oxidase, xanthine oxidase % MR BFEY
superoxide dismutase, catalase, epoxide
hydrolase% 3 X 3% B#<Q sulfotransferase,
UDP-glucuronyltransferase® &) &t BRI
2R £33 #r AU Glutathione
S-transferase®] htES HEAREA] Ws) 4:Hok
m#% RS mmMEE IR KES= fi
gt} Glutathione peroxidaserh selenium-
dependent®] HHL BB ESFAAM F3ig
(7} %121}, selenium indepe- ndent®) 7%
ol e ALEmsy RFIBHR 01 B A B
wEel wis) EES] M =AS B AP
glutathione® &&S ¥Rl daf 4:EEm
B MBRY mimEBdA AR UA B
Hen,
glutathione reductase®] ifith-& HEH B Fo|
A EEg gk AT T SBmALlEE
o ard m
dehydrogenase®] FE¥:-S AEEEIMY MK
FiggE TrolA B vid) o4 #wine 9
v EEHE Il

ol

Y-glutamylcystein  synthetase %

aminotransferase, sorbitol
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