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Hypoglycemic, Hepatoprotective, and Nephroprotective Effects of
-“Saengjinyanghyul-tang (Shéngjinyingxue-ting)”- in
Streptozotocin-Induced Diabetic SD Rats

Min-Ah Kwak, Min-Su Kim', Joon-Seok Byun

Department of internal Medicine, College of Oriental Medicine,
Daegu Haany University
Department of Oriental Rehabilitation Medicine, College of Oriental Medicine,
Dong-Eui University'

Objectives : This study aimed to evaluate the hypoglycemic, hepatoprotective, and nephroprotective effects of
“Saengjinyanghyul-tang (Shengjmyangxué-ting : SIYHT)}” in streptozotocin (STZ)-induced diabetic SD rat model.

Methods : SIYHT extracts were once a day dosed for 28 days at a dosage 1000, 500, and 250mg/kg/5ml from
25 days after STZ-dosing, and the changes on blood glucose levels, liver and kidney weight, serum AST, ALT, BUN
and creatinine levels were observed with histological changes on the liver and kidney.

Results : Increased blood glucose levels, and diabetic hepatopathy & nephropathy including increased serum AST,
ALT, BUN and creatinine levels, histological changes after STZ-dosing were dose-dependently reduced by SIYHT
extract-dosing.

Conclusions : “SIYHT” water extracts have favorable hypoglycemic, hepatoprotective, and nephroprotective effects
on the STZ-induced diabetic SD rats. Therefore, it is expected that “STYHT” has potential for use in the management
of diabetes and diabetic complications.

Key Words: Saengjinyanghyul-tang (Shéngjinydngxué—ting), diabetes, diabetic hepatopathy, diabetic nephropathy.
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hepat0pathy)l+ Hé* A1%Z (diabetic nephropathy)
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Table 1. Composition of “Saengjinvanghyul-tang (Shénginyangxué-tang: SJYHT)”

Herbs Pharmacognostic name Dose (g)
& Angelicae gigantis Radix 3.75
St Paeoniae Radix Alba 3.75
A Rehmanniae Radix 3.75
L3S Liriopis Tuber 375
i = Cnidii Rhizoma 3.00
o Coptidis Rhizoma 3.00
b7 %] Trichosanthis Radix 2.62
SICERD) Anemarrhenae Rhizoma 1.87
HHICED) Phellodendri Cortex 1.87
EOA Nelumbinis Semen 1.87
2 B Mume Fructus 1.87
H Menthae Herba 1.87
H OB Glycyrrhizae Radix 1.87
Total 13 types 34.84
(PVTFDI0A; ilShin Lab., Seoul, Korea)E A}-& o B Ao e #3132 AAE (]38} Sham),
'EM TR AZANA M T 600g, % 12005g (&  STZ Bx¥ % vja) tzZ (]38} Controlir),
& 9 17.23%)9] & 2255 A9 STZ B 3 & thzx 2FE<l glybenclamide

2. e
1) STZ 42 2
74 2 % e, & oerlele]) AUEE &

84vl2]= STZ (Sigma, USA) 60mg/kgS 50mM
citrate buffero] o] Smlkge] TE 2 ©3] 27}
Fodle] FaE FEstqt. olu 4w 120}
2= 50mM citrate bufferit-2 E?:l,} o g
T FARIAT. STZ £ 21Y $ol] g 2
gate] Aol sl <F 40%c]%d
320mg/dl o]’ AP TES T +F AEF
2 Esan”.
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3mg/kg, silymarin 25mg/kg 2
T (°]3} Glybenclamide, Silymarin, Captopril
o), STZ ¥=H % ¥ AgEmE & F55
1000, 500 % 250mg/kg Foi<* (o|3t Tl, 2, 3)
o] 8 Tz FESFow(table 2), 2 9
STZ Bo] A W7 A2 247} 173.835.74,
174.0046.81, 174.33+6.98, 173.67+4.08, 174.17+7.94,

! captopril 100mg/kg

174.33£7.55, 174.33+4.46, 175.17+4.75g/head 2
SRS
3) orgel Fof

gz FE Fof oA+ glybenclamide (Sigma,
USA), silymarin (Sigma, USA) 2 captopril (Sigma,
USA) Z+7} 3mg/kg, 25mg/kg 2 100mg/kgS, 4
BENE FITdME FE5E 1000, 500 2
250mg/kge it FHTl A1A Smlkge] &
Foz mid 134 A7 T35ttt £ Sham
= % Controli-| M= g °‘:«1 2 FHT

iy
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£ %E FoITI UL PPoR Folsiuch
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d

FHE2 2 oA (vehicle)E STZ Fo 25
B 2897 27 Tolaech

9 417 2% s

A¥5EL A% B2 A) Rompun® (xylazine
hydrochloride, -%-3+okal) 0.2mg/kgs H7) A8}
o] A7) 1, Ketalar® (ketamine hydrochloride,
FEUAH) ImgkgS B FAREt] miFAZ o
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Relative weight(%)=[(absolute liver or kidney
weight/body weight at sacrifice)x100]

5 AE 4 L

BE AHYZEL STZ Bo 3F & ethyl ether
2 o3 oS ohe} FuEolA o Imle] Holg
AN s, B =3 & NaF tube (Becton Dickinson,
USA) 2 94l clotting activator?} 358 serum
Heg]3# (Becton Dickinson, USA)d|A dAH & &
geigion, 4% 27 A BE AFFEL Rompun®
(xylazine hydrochloride, -3FF3)) 0.2mg/kgs Bt
ZAsld 141711, Ketalar® (ketamine hydrochloride,
S Imghe 27 FAkste] mHEAAZL o

Table 2. Experimental Designs Used in This Study

&, MEste] B HAAFE Smie} A4S A
gt ol F Agd gd F Imle 7 %
€ 913 NaF tubeo]l A A& F2st o, v
A 4pp= Yut clotting activator7} EHA-El serum
Ra]# (Becton Dickinson, USA)ol|A] A &
g3tk RE 9 A thF A7 o]
3000rpmo 2 1087 A4l Beatd AL £y
te] Abgaigith. RE dPEEE STZ 35 ¥
2 HZE Yo A A 18T o] HHA]
At
6) @9 =%

&
=
o|83lel, 77t STZ %ol 219 & 9 HF 34
N9 A% P P BY Fye U
Aol WA o @ AEB RN x| (Toshiba 200FR,
JAPAN)E o] 83lo] mg/dl ©9 2 Z24s}dth
7) &% AST (GOT)$} ALT (GPT)g] =3
b FME @ B Huoq AP BHL
ol g3ted, 4 STZ Fo 21U & 4 HF A
g9 dF ASTY ALT &akE 435tk 85
ASTS} ALT $H2ke SICDIA L AST/ALT REAGENT
(A1}, KOREAYE AHE-8te] 4% (enzyme
method) ©. 2 HES N EA %] (Toshiba 200FR,
JAPAN)Z o] &3la UL ©9lg 2Ast4uh

v

Group ID Treatment Dosage STZ-induced diabetes
Sham D.W. Smb/kg not induced

Control D.W. Smé/kg induced
Captopril captopril 100mg/kg induced
Glybenclamide glybenclamide 3mg/kg induced
Silymarin silymarin 25mg/kg induced
T1 SIYHT extract 1000mg/kg induced
T2 SIYHT extract 500mg/kg induced
T3 SIYHT extract 250mg/kg induced

SIYHT extract: Saengjinyanghyul-tang (Shéngjinydngxue-tang) extract

D.W.: distilled water

SIYHT extracts and all reference drugs were dissotved in D.W. and dosed by gastric gavage at Smi/kg levels. All STYHT extracts,
reference drugs, and vehicle were dosed once a day for 28 days from 25 days after STZ-dosing.
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Table 3. Changes of Blood Glucose Level in Streptozotocin (STZ)-Induced Diabetic Rats

Blood glucose level (mg/dl)

Group ID” 5 -
STZ 21 Changes At sacrifice Changes

Sham 97.67+11.91 99.00+7.04
Control 338.00+12.63" 246.08% 370.00£29.74" 273.74%
Glybenclamide 339.67+15.25" 0.49% 188.00+16.25 -49.19%
Tl 336.00+10.35" 0.59% 277.33438.84 25.05%
T2 340.00+16.69" 0.59% 308.50+19.31" -16.62%
T3 339.67+12.93" 0.49% 326.17+10.89"" -11.85%
Values are Mean = S.D. (n=6)
a): Group ID was listed in Table 2; b): Changes vs Sham or Control
**: p<0.01 compared to that of Sham (MW test)
## p<0.01 compared to that of Control (MW test)

8) = BUN creatinine?] =% ) AA 22 "

Qhol Al o R oA AP A BE QAE A 22 ZE A 2k 24

ol g3jol, 27} STZ %ol 219 ¥ 2 A% 84
9] &5 BUNZ creatinine &3-S &% stgith
3 = BUN} creatinine ¢3%-2 SICDIA BUN
/CREATININE REAGENT (219}3l8, KOREA)
E AHESle] 4Z; Urease-UV H i} Jaffe o=
AEEAEA AR (Toshiba 200FR, JAPAN)S
o] &3led IUL 992 339

9) A ER A

RE HYEES A% FEYd 5 A% 2
7re] AH-S A3 3] 10% neutral buffered formalin
(10% NBF)o| 24X12 o3 28 ol F
A 22 ethanol B5 AA, Lkl W
© 2 paraffine]] Eu|dln, 3-4 yme Q&EH

A)zFsliet o] & dukzlo] B © 2 Hematoxylin

rulo % R

shoz]

(D) 2+ =2 ¥4E
RE dAag 7k 22 RE A AE 22g
7| (automated image analysis, analySIS Image

Processing; SIS, Germany)Z- o] -&3&}o] A 29
7} 28k 7 23 WA S (percentage of degenerative
hepatic regions)g A A ZAA 2| dh=
HAE (WE A28

4 37A] (automated image analysis, analySIS Image
Processing; SIS, Germany)Z& o] &3] ¥4 B9
7V AR A 22 WAS (percentage of
A4 94 (cortex)

()2 AEBY,

degenerative kidney regions)$
Ad 224 AAste s
10) SAA
BE FAT BT £ EFHA (0=6)F YE]
ow, Shamv* i Controli##} H]wdle] Mann-
Whitney Wilcoxon's (MW) test® A A]8l] pzho]
0.05 ofstd 7% #old& I, FAAE
+ SPSS for Windows (release 6.1.2, SPSS Inc.,
USAYE Algsigdt) e Ao H3lE A 93
2E Z3+ Controli#9] 2% Sham73 v w3
% Changes—,—; o].a]A ::r_/ﬂ o7 )\]-g—c;].oi ou:] 2]
o4& Control#2} B3 % changesE o}
g9l 42 ol g3ted AEsHck
% changes vs. sham =
[(data of control - data of sham)/data of
control] x 100
% changes vs. control =
[(data of tested group - data of control)/data
of tested group] x 100
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2 o

1. EEBM50) 2Edst ¢

STZ %o 21 %9 ¥9ake Shamst, Control
%, GlybenclamideZ, T1, 2, 37| A z}z} 97.67
+ 1191, 338.00 + 12,63, 339.67 £ 15.25, 336.00 + 1035,
340.00 + 16.69 2 339.67 + 12.93mg/dI= T3]
o], E STZ B ¥4 Shamz el H]&)
g4 e (<0.01) ¥@eke] Z7t I EHY S
o, T1, 2, 337 2 Glybenclamide 7ol 4] & Control
T FAE @S YERdT ¢ ZE A9
TEY HF A A g9 42 99.00 £ 7.04,
370.00 + 29.74, 188.00 + 16.25, 277.33 + 38.84,
308.50 + 19.31 2 326.17 + 10.89mg/diz T2
o], E STZ Bk F&FoA Shamitol )&
o4 e (p<0.01) dFEFe I} AFEHAL
1}, Glybenclamide 2 T1, 2, 32|41 Control
ol Hlgl Fo4 e (p<0.01) G A E

el thtable 3).

2. EiEEmSe 2t B st

1) 2t FZo] W

7+ A %X+ Sham, Controls, Silymarin
& T1, 2, 3304 242} 5.408 + 0.447, 8.196 +
0.746, 6.044 + 0.235, 6.560 + 0.313, 6.916 + 0.617
gl 7.748 + 0.693g/head 2 BHAT o}, 2E STZ P
FrkTol A Shamol HlE fol4 e (p<0.01
EE p<0.05) 7t AW FEAY S AHHIU
o, Silymaring® 2 T1, 2394 & Controldl|
vla] 94 Q& (p<0.01 & p<0.05) 7+ Ao
Zgx)9] 74aE Uehd 1, T3F4 % Control o]
Hla] tha ZHAE 2F Al FHAE YERg o,
T2 AR A Gsitt. @A ] Al S
K& 7}z} 2.371 + 0.265, 4.952 + 0.567, 3.266 +
0.200, 3.393 + 0.195, 3.769 + 0382 2 4.517 +
0452%2 A& o], BE STZ Yk FETolA
Sham+ o] ®laf f-2}4d She= (p<0.01) 7t Ao F
Zx)9] 2717} QA o, Silymarin? 2 TI,
27+ = Controlitol| H]&) 94 & (p<0.01)

Table 4. Changes of Liver and Kidney Weight in STZ-Induced Diabetic Rats

Liver weight

Kidney weight

Group ID” Absolute Relative (%) Absolute Relative (%
(8 g
(changes )) (changes) (changes) (changes)
Sham 5.408+0.447 2.371£0.265 0.669+0.050 0.293+0.028
Control 8.196+0.746" 4.952+0,567" 1.155+0.102" 0.699+0.094"
(51.55%) (108.88%) (72.56%) (138.51%)
Silymarin 6.0440 235" 3.266+0.200"* 0.868+0.062"" 0.522+0.059"*
y
Captopril (-26.26%) (-34.04%) (-24.83%) (-25.33%)
- 6.560::0.313""# 3.393+0.195 " 0.89140.074" 0.46120.036"*
(-19.97%) (-31.49%) (-22.84%) (-34.14%)
- 6.916+0.617"" 3.769+0.382"" 0.991+0.085""* 0.540+£0.049™%
(-15.63%) (-23.89%) (-14.18%) (-22.79%)
- 7.748+0.693" 45170452 1.068+0.067" 0.624£0.059"
(-5.47%) (-8.78%) (-7.53%) (-10.81%)

Values are Mean + S.D. (n=6)
a): Group ID was listed in Table 2; b): Changes vs Sham or Control

¢): Relative weight (%) = [(Absolute liver or kidney weight / Body weight at sacrifice) x100]

*: p<0.05 compared to that of Sham (MW test)
**: p<0.01 compared to that of Sham (MW test)
#: p<0.05 compared to that of Control (MW test)
##: p<0.01 compared to that of Control (MW test)
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Table 5. Changes of Serum AST and ALT Levels in STZ-Induced Diabetic Rats

Serum AST level

Serum ALT level (IU/L)

Group DY STZ 21 At sacrifice STZ 21 At sacrifice
(changesb)) (changes) (changes) (changes)
Sham 106.83£16.59 108.1716.69 47.67x11.31 48.33+11.57
Control 548.83+91.11" 829.83+74.05" 348.02+41.53" 450.83+39.98"
© (413.73%) (667.18%) (630.12%) (832.76%)
— 550.00+93.59" 641.00£128.17 35117421517 259.67+53.17
rymarii 0.21%) (-22.76%) (0.90%) (-42.40%)
- 536.33+74.69" 668.00+87.82""* 357.50+50.59" 261.17+51.82"
(-2.28%) (-19.50%) (2.72%) (-42.07%)
o 549.00+57.11°" 685.50+60.10"" 342.33+54.72" 307.83+69.43
(0.03%) (-17.39%) (-1.63%) (-31.72%)
- 550.50+102.36" 934.17+78.54" 3423344139 378.33+41.79"%
(0.30%) (12.57%) (-1.63%) (-16.08%) -

Values are Mean £ S.D. (n=6)

a): Group ID was listed in Table 2; b). Changes vs Sham or Control

**: p<0.01 compared to that of Sham (MW test)
#: p<0.05 compared to that of Control (MW test)
##: p<0.01 compared to that of Control (MW test)

2 A FEA Y A UL, T3EdAs
Control:#9l| ¥|&] tha 744 7F A A=
VR o, frolde A ERA] ekcktable 4).

2) 5 AST ko] ®igl

STZ o 219 %9 &% AST &2 Sham
T, Controli#, Silymarin®, T1, 2, 3794 ztz+
106.83 + 16.59, 548.83 + 91.11, 550.00 + 93.59,
536.33 + 74.69, 549.00 £ 57.11 2 550.50 + 102.36IUL
2 #EE]o], RE STZ 2 3ktol|A] ShamTol]
Bla) F94 e (p<0.01) ¥F AST ke 27}
7} 1A e, Silymarin £F 2 T1, 2, 37
ANM %= ControlZ¥} A EF AST &S
BRlch @ HE A Al d5 AST g3
Z}7} 108.17 + 16.69, 829.83 + 74.05, 641.00 = 128.17,
668.00 + 87.82, 685.50 + 60.10 2 934.17 + 78.54IULL
2 #Fyo], BE STZ Pk §9:7A ShamT
o vla] ol g (p<0.01) = AST 9]
Z7bF AdFE e, Silymarin? 2 T1, 230
A& Controlidl] vla] f94 e (p<0.05) &
% AST o] 2hAaE i) T3 T334

& 718 85 AST &3
ou FoAd2 A EHA FhrHtable 5).

3) EF ALT ko] ®is}

STZ &of 21d Fo] 8% ALT EE Sham
w, Controli, Silymarini, Tl, 2, 3to|A 2Zhzt
47.67 £ 11.31, 348.02 + 41.53, 351.17 + 21.51,
357.50 + 50.59, 342.33 + 54.72 B 342.33 + 41.39IU/L
Z #Fslo], BE STZ Bk '@ ol|A] Shamy
of ¥ls} fe1d e (p<0.01) EF ALT o]
Z717} AR LR o, Silymarin 2 TI, 2, 33
M5 Controlis} fAHE 85 ALT &2 o
ehich @8 43 34 A9 YT ALT gae
Z¥7} 48.33 + 11.57, 450.83 + 39.98, 259.67 + 53.17,
261.17 + 51.82, 307.83 + 69.43 2 37833 + 41.79IU/L
g BERo], BE STZ B §U47oA] Shamt
ol Hl&| 24 e (p<0.01) FF ALT g
2717} A =R o, Silymaring 2 T1, 2, 33
A= Controldol] u|8] F2A e (p<0.01)
dF ALT 3] A48 Jehch(table 5).

vers
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Sham Control Silymarin

T T2 T3

Fig. 1. Histological profiles of liver in STZ-induced diabetic rats

a: Hepatic lobules (< 50); b: Centrolobular regions—high magnification (x 100)

Group ID was listed in Table 2; all hematoxylin-eosin stain
Note that classic STZ-induced diabetic hepatopathy incluging centrolobular degenerative changes consisting of
degenerative cells (loss of staining, vacuolation, and lysis) were demonstrated in STZ-induced groups. However,
these changes on histological profiles were decreased after silymarin 25markg, SJYHT extract 1000, 500, and

250mg/kg-dosing compared to that of Control.

4) 7+ 22 9 histomorphometry9] 3}

AL, ZAANE FAoz g HA
ol 7t A9 zA8A FzRIb AdFHULH,
ol oz TAY

o] A% 7+ AU FACE ML zone
g A A (centrolobular

degenerative changes)S JERJT) o]2]3t MAME
B gaA) 7ha, 82l (lysis) 2 38} (vacuolation)
5, A9HQ STZ-3RWd T 2
al
2

ZA8A WH3le Silymarin
FoN VA FaHel FEHY
TAME T &3 EA AaE elllth(fig D).
a3y Silymarinitg ¥ 2E

=
i 1=} T
2o Shamzel VA o3 A 23

Table 6. Changes of Histomorphometry of Liver and Kidney in STZ-Induced Diabetic Rats

Percentage of degenerative regions (%/ lmmz)c)

Group ID” - 5 -
Liver Changes Kidney Changes
Sham 2.03+1.67 1.2941.01 ‘
Control 67.52+10.06" 3234.07% 64.82+7.16" 4930.92%

Silymarin 41.60+8.06 % -38.39%

Captopril 42.99+11.92"% -33.67%
Tl 42.30+12.82" -37.34% 45.92+10.12"% -29.15%
™ 45.18+11.36 * -33.08% 48.65+4.51"% 24.95%
T3 51.45+12.51" -23.80% 52.55£9.62"" -18.92%

Values are Mean £ S.D. (n=6)

a): Group ID was listed in Table 2; b) Changes vs Sham or Control

¢): Percentages are measured using automated image analyzer
**: p<0.01 compared to that of Sham (MW test)

#: p<0.05 compared to that of Control (MW test)

##: p<0.01 compared to that of Control (MW test)
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HA S Yehlioh

(2) Histomorphometry: 7t 22| ¥WAj&2o] ¥3}

tmm’e] 7 A 22 84 F97t AR sk
7t %A HAE-L Shami, Controls, Silymarini,
T1, 2, 3794 Z+z} 2.03 £ 1.67, 67.52 £ 10.06,
41.60 + 8.06, 42.30 = 12.82, 45.18 £ 11.36 &
5145 + 12.51%2 #2H o}, RE STZ B 7
oA Shamz] Hla] 4 UE (p<0.01) 7t
z3 ¥dee $7h 9B HA e, Silymarind
=TI, 27 Controldl| H|&] f2)4 Sle
(p<0.01 & p<0.05) 7+ %2 WA &9 7HAE
vetdlich 3 T3xolA % Controlel] Hls) o
& A8 7 24 WL Uehion), feld

< QA @3kti(table 6).

4, £FEMSS M 5 1t

1) A7 F7ke] st

A7 At Z8x|E Shamy, Control, Captopril
2 T1, 2, 35290 2k2} 0,669 £ 0,050, 1155 + 0,102,
0.868 + 0.062, 0.891 + 0.074, 0.991 + 0.085 ¥

1.068 + 0.067g/headZ #AAH o], RE STZ G
4ol A Shamzol Hldl /94 Sle (p<0.01)
A% A FEx9 F7F QA H A2, Captopril
T 2 T1, 2ZA & ControlZol B|&] <4 3
€ (p<0.01 EF p<0.05) A3 Ao F&F2)9 3
22 yeilen, T3ZdM%E Controlidl| ¥]&)
T 7h4E AR A FEAE UERioY, #
odL QA Fokrh dhH 23] Al A=
7z} 0.293 + 0.028, 0.699 £ 0.094, 0.522 % 0.059,
0.461 + 0.036, 0.540 + 0.049 2 0.624 + 0.059%
2 #3Ago], RE STZ Bk §97oA] ShamT
o H]&] o4 SlE (p<0.01) NA At) FEx) <)
3717 94 ¥l v, Captoprile 3 T1, 204
£ Controlo]) B8]l f-2J4 & (p<0.01) A7 At
a9 A YeE oy, T3ZAE Control
ol Hlg) tha A" A% AU S E JE
Hou, 79482 A=A dsirh(table 4).

2) % BUN 3o Wiz}

STZ & 21 39 &% BUN &2 Sham
i, Controt*, Captoprili, T1, 2, 37o|A Z}z}t

Table 7. Changes of Serum BUN and Creatinine Levels in STZ-Induced Diabetic Rats

Serum BUN level

Serum creatinine level (mg/dl)

Group ID” STZ 21 At sacrifice STZ 21 At sacrifice
(changesb)) (changes) (changes) (changes)
Sham 19.64+1.68 20.31£1.35 0.42+0.05 0.45+0.05
Control 58.7348.96" 77.75+4.67" 0.68+0.10" 0.78+0.06"
(199.02%) (282.80%) (60.24%) (75.66%)
Cantonril 58.60+3.19™ 42.79£10.55% 0.68+0.08" 0.65+0.05"*
ptop (-0.22%) (-44.96%) (0.49%) (-17.06%)
1 57.66+2.93" 44.60+8.42"% 0.67+0.07" 0.63+0.04™"
(-1.82%) (-42.63%) (-1.97%) (-18.98%)
- 58.85+5.34" 52.89+7.30" 0.69+0.09" 0.67+0.09"
(0.20%) (-31.98%) (1.03%) (-14.71%)
- 59.15£5.51" 62.3848.75"* 0.68+0.09" 0.7320.05"
(0.70%) (-19.77%) 0.25%) (-7.04%)

Values are Mean + S.D. (n=6)

a). Group ID was listed in Table 2; b): Changes vs Sham or Control

**: p<0.01 compared to that of Sham (MW test)
#: p<0.05 compared to that of Control (MW test)
##: p<0.01 compared to that of Control (MW test)
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Sham

Control Captopril

T 12 T3

Fig. 2. Histological profiles of kidney in STZ-induced diabetic rats

a: Cortex regions (x 50); b: Glomerulus regions {x 100); ¢: Tubular regions (x 100)

Group ID was listed in Table 2; all hematoxylin—eosin stain
Note that classic STZ-induced nephropathy consisting of tubular necrosis and vasodilated glomerulus were
demonstrated in STZ-induced groups. Vacuolation and necrotic changes were detected in convoluted tubules with
various degrees of fibrosis and in glomerulus, vasodilated capillaries were also detected. However, these changes
on histological profiles were decreased after captopril 100mg/kg, SJYHT extract 1000, 500, and 250mg/kg-dosing

compared to that of Control.

19.64 + 1.68, 58.73 + 896, 58.60 + 3.19, 57.66 + 2.93,
58.85 = 5.34 2 59.15 + 5.5Img/dIZ FEE| o],
RE STZ 3% oA Shamol H)&] e
4 Sl= (p<0.01) 35 BUN &9 Z717t Q%
%™, Captoprili @ TI, 2, 32|45 Control
F3} #A 9% BUN gk uehich a9 2
% 34 Al9] EF BUN e 242 20.31 + 1.35,
7775 + 4.67, 42.79 £ 10.55, 44.60 + 842, 52.89 + 7.30
9 62.38 + 8.75mg/dlE #2n|o], ZE STZ Gk
S22} ShamZo] B3] 494 Q& (p<0.01)
¥35 BUN o] 37b7t Q3= evh, Captoprili?
gl T1, 2, 370 A= Controlol] B3} 4914 9]
= (p<0.01 T p<0.05) B= BUN ko] 7b4
£ Uehdthtable 7).

3) ¥ creatinine gtgke] W3l

STZ 5 21 %o §= creatinine ¥&-S Sham
., Control#, Captoprili#, T1, 2, 35telA Z+zt
0.42 £+ 0.05, 0.68 £ 0.10, 0.68 = 0.08, 0.67 £ 0.07,
0.69 + 0.09 2 0.68 = 0.09mg/dI1Z #E o], ¥
E STZ B §uHFo)A Shamitol] H]&] oA
U+ (p<0.01) = creatinine 339 Z7}7} Q1A
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Hem, Captoprild ¥ TI, 2, 37| 4 = Control
T FARE EF creatinine ¥8-S YeERITE 3
A HF A A9 ¥%F creatinine &L 247}
0.45 £ 0.05, 0.78 £ 0.06, 0.65 + 0.05, 0.63 + 0.04,
0.67 £ 0.09 2 0.73 £ 0.05mg/dlE BEFo], 7
£ STZ 3= fdato A Shamitol] Hl&E] #2]4
A= (p<0.01) = creatinine ko] Z7}71 1A
Hg oy}, Captoprilds @ T1, 27X = Control
o Ha #o4 Sle (p<0.01 E& p<0.05) &
Z= creatinine 9] 7+HAE Vebic) w3 T3
)X = Controlso]| B|3l ths 7+ E= creatinine
P ehion), el d8sR) Aitable 7).

4) A1 %2 9 histomorphometry2] 3}

() A 229} W3}

Shamze] 79, AR E HAA A7
A, A 2 2 AR T AYA
727 ARHGeH, NAREe
Aadoz FAE A9 AHmedullary ray) A
AdAR oz #AHAT. 22} Controli-e] 24
Az oA xe] g23 9 AL Ao A
F3he}k A A A BAER 33 9
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3 A93e £2¢ vekdnh @8 olg Ak
T 2 AAY 2284 W skE Captoprilitol A
A s Fase] #AHAeH, Tl, 2, 3TN =
o] &7 oJ&ARl AAaE vehltifig 2). 18
1} Captopril-g X33 BE HAHEH FATL
Shamzo)] WlANE oHe) 4@ zAeE WA
& vehich

(2) Histomorphometry: 4173 2] WA &9 ¥3}

Imnte] A 44 24 3 94 2o Alshe
A1 2] WA &8 Shamy?, Controli, CaptopriliZ,
TI, 2, 3294 Z+ZF 1.29 + 1.01, 64.82 + 7.16,
4299 £ 11.92, 4592 + 10.12, 48.65 + 451 ¥
5255 £ 9.62%% A o], RE STZ T
oA Shamtol] ®l3l] A e (p<0.01) 4l
& 24 WA g S/t A=A 2, Captopril
T 2 Tl, 2, 3794} Controlidl] vj5)] §24 9
£ (p<0.0l EE p<0.05) A% 22 WAL 7
A2 e}l titable 6).
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el gure maE gsdel AgPN. g
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ACE (angiotensin converting enzyme)
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23 B3 o 2 4390 3 . 99 g
Y ANEA A% 2
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