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Effects of Hwangryungeehwang-tang Aqueous Extracts on Streptozotocin-induced
Diabetic Rat

Dong-jo Yu. Gyeong-min Yoon, Seok-bong Kang
Dept. of Oriental Internal Medicine, College of Oriental Medicine, Daegu Haany University

ABSTRACT

Objectives : The object of this study was to observe the effects of Hwangryungeehwang-tang (HRGHT). which has traditionally
been used in Korean medicine for treating diabetes, by administering aqueous extracts to streptozotocin-induced diabetic rats.

Methods : Three different dosages of HRGHT extracts were orally administered once a day for 28 days from 3 weeks
after streptozotocin treatment (60 mg/kg. single intraperitoneally administered). 6 groups, of 8 rats per group were used in the
present study, selected 3 weeks after streptozotocin treatment based on blood glucose levels and body weights. Changes to the
body weights. blood glucose levels, serum low density lipoprotein (LDL), high density lipoprotein (HDL), triglyceride and total
cholesterol levels were observed, as well as changes on the pancreatic, hepatic and kidney malondialdehyde (MDA) contents for
lipid peroxidation and glutathione contents for antioxidant effects. The results were compared with a potent antioxidant silymarin
100 mg/kg, of which the effects on streptozotocin-induced diabetes and related complications are already confirmed.

Results : Significant decrease of blood glucose levels, serum LDL, total cholesterol, triglyceride levels, pancreatic, hepatic
and renal MDA contents and significant increase of body weights, serum HDL levels, pancreatic, hepatic and renal GSH
contents were detected in HRGHT extracts 100 and 200mg/ke administered groups as compared to the streptozotocin control
group. The lowest dosage of HRGHT treated group. 50 mg/kg. did not show any favorable effects as compared with the
streptozotocin control.

Conclusions : HRGHT has favorable effects on diabetes and related hyperlipidemia. Therefore, more detailed mechanism
studies should be conduced in future with efficacy tests of individual herbal compositions of HRGHT and screening of the
biological active compounds in the herbs.

Key words : Hwangryungeehwang-tang (Huangliandihuang-tang). diabetes, hyperlipemia. antioxidant, silymarin
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Table 1. Composition of Hwangryungechwang-tang
(HRGHT) Used in This Study

%, 5, o
woOE Coptidis Rhizoma 4
#¥E  Rehmaniae Radix Crudus 4
RAER Trichosanthis Radix 4
RS Schisandrae Fructus 4
% B Angelicae Gigantis Radix 4
A & Ginseng Radix Alba 4
L/ Puerariae Radix 4
R4 Hoelen 4
%% Liriopis Tuber 4
H o= Glycyrrhizae Radix 4
(I Phyllostachyos Folium 1
# E  Zingiberis Rhizoma Crudus 4
K E Jujubae Fructus 4

Total 13 types 49
All individual herbs were purchased from the pharmacy
department of Daegu Haany University after confirm
the morphology under microscopy.

%éﬂﬁ%&% z %%%;—(HRGHT Az
& Aol 274
1,000 mli 7]—% —7‘,5 '5! :g.o o:],Jrzs]- o] 7ol &
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EEMESO| Streptozotocin2 2 F#= fERKO 0|x= det

rotary vacuum evaporator(N-N type: LAB Camp, streptozotocin ®A1 50 mM citrate bufferst &< gt
Daejeon, Korea) 2 718t - 553t AxAY F25 B oz Eo3lgt Streptozotocine A3HEA
4 o8 oL programmable freeze dryer(PVTFD10A: Eo] 3F Aol Foislair,

Hshin Lab., Seoul, Korea) & AH&-3slo] 52 7 %A

w

) AT £ 9 e 7o

A, % 1887 g(5 o 19.26%)9) A2 22 ARTEL 7 T skl Akl o Hus
3 oé‘ﬂ Aol ARSaRleh. Fwuldt HRGHTE fslr] ok AAM 2 streptozotocin £ R W
20 T Yol B3 = Ao ARgsielon, 55 st 3 d@F EF55E5 5993 streptozotocin
= AE]-KMW AHERE Sl SRl 40 mg/mle] fz27 2% 24 £ silymarin(Sigma, MO, USA)

=7bA wlad A el = e 100 mg/kgs Fo% silymarin Fol, B i

%5%4 ‘?r % HRGHT 50, 100, 200 mg/kg= Fo38 HRGHT
% 06 mle]e] AdEE F 80 vle]E streptozotocin 50, HRGHT 100, HRGHT 200%] 6o% %3}
(Slgma, MO, USA) 60 mg/kg= 50 mM citrate olom(Table 2), HRGHT ¥ silymarine 94 =

bufferell &s)A17, AFFE A5 ke T 5 mle F Tl S AA 5 m/kes] %oz i 13] 28
=2 13 EFRosiglen, A4 dzedMe 47 AT TSl

Table 2. Experimental Design Used in Single Dose Toxicity Test

Groups Streptozotocin/Test article/Dose (mg/kg/day)
Control Intact 50 mM Citrate buffer and DW treated (5 ml/kg)
Streptozotocin Streptozotocin 60 mg/kg and DW treated
Reference Silymarin Streptozotocin and Silymarin 100 mg/kg treated
HRGHT 50 Streptozotocin and HRGHT 50 mg/kg treated
HRGHT HRGHT 100 Streptozotocin and HRGHT 100 mg/kg treated
HRGHT 200 Streptozotocin and HRGHT 200 mg/kg treated

HRGHT, Hwangryungeehwang-tang aqueous extracts: HRGHT, silymarin or vehicle (distilled water: DW) were dosed
at 5 ml/kg volume, once a day for 28 days from 3 weeks after streptozotocin treatment: 8 rats per group, total 6 groups
were used this study: Diabetes and related hyperlipidemia were induced by single intraperitoneal injection of streptozotocin:
All animals were sacrificed after 28 days of test article treatment, at 7 weeks after streptozotocin treatment.

4) AF A4 (plasma) & #+2]3 F A5H B2 (Toshiba
Streptozotocin FoiQ, & Fo] A2, Fo 200 FR, Japan) & o]43le] d3& 247k 24381900,
7,14, 21, 219 2 HF ALl 247 AFE A 6) &% HDL(high-density lipoprotein), LDL(low-
stolom, A ool o3t AF WIE A3} density lipoprotein), total cholesterol % triglyceride
7] S8 oFE Fo] A3 AFwisiekel FTAH el 34
(body weight gains) & 435t} Streptozotocin Fo} 219 = 2 FHZE 3 do
5 g9 &4 ehepAd M Z 3} T oA 27k oF 05 2 6 mle]
Streptozotocin £ 219 ¥ % HZF Ao gl S AYFslgom, oA 1A A= WA
oFebA ™ Z(orbital plexus)ollA] NaF glucose vacuum 2 3000 rpmeE FA R st S R gt
tube(Becton Dickinson, USA)ell <F 0.3 ml¢] & 3 A5 BN (Toshiba 200 FR, Japan)E
<+ AHT o= 3000 rpmez A st IR o] 43t &% HDL. LDL. total cholesterol %
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triglyceride k& 27+ 243t

7) Z2# W MDA(malondialdehyde) 2 GSH
(glutathione) &gk =4

FHE s|AYel e AYFEY A, 7 Al
Ae AET v, 2T ARG E AFsla 5
W Az 278 & Kavuteu et al™e] W
©2 9 vols ice—cold 0.15 M/L KCl % 1.9 mM/L
ethylenediaminetetraacetic acid7} 5% 2o of A
homogenized} 2, A5d-& £e]sted MDA ¥ GSH
FFE SAsAH =AW A FF Lowry
=l w0 2 bhovine serum albumin® standard

°]’9“5}°4 ZAstel o, A Ak A = (lipid
peroxidation)= Draper?} Hadley'®] wWoz
2-thiobarbituric acidE ¢]£-3te] MDA (nmole)/g
protein F$1 2 ZA3eh =3 ks A= 3t
osl7] 918l Eyer 9 Podhradskye] #hyo=
microplate readerel #-5-A1Z] enzymatic recycling
procedure® ©]£-3te] GSH (umole)/g protein &
E FA3

w

. SAINE|

BE A B EFHAR BAEg o, E}
FHA AFE o83l FAAHE AL
A FAA S Levene's testE A48l 7&%‘5}‘33
o, 5EAFY 7% one way ANOVA testE AlA|
gt o} least-significant differences(LSD) test®

NER LR & 27459
o}, H]SEARY 7§-°r°ﬂ% H]E—’T— 7%l Kruskal-
A 0

Wallis H testZ AAl3led §-2]Ad0] 1A= 750l

5
—|—'
2
HJ
)
Ao
Ho
Ny o
oX

+=, Mann-Whitney U-Wilcoxon Rank Sum W(MW)
2 skl 229 494 E AZae BE E
Alxgl= SPSS for Windows(Release 14.0K, SPSS
Inc., USA)E o] &3] Hrhslolom, p0.05 o] 3}
A A% BAH feE AR,

m. & =

1. ¥zl H3}

Silymarin ¥ HRGHT 200 mg/kg F-of<tellA]
A7 streptozotocin TETel ®lE FoA =
(p€0.01 =& p0.05) AF] F7P7) £ 21 €F
FE A= o, oFERe 7)7E 9 AA A 7|7t
e A A 2 streptozotocin & ell
vla oA l=(p<0.01) 71 Jepde gt
HRGHT 100 mg/kg o3l X+ streptozotocin ®=
ol vlal 24 e (p0.01) AF F7PF T
21 9 FRE| A=A, FEF 9 AY A
7|17F ke ZA|g 9A] 44 streptozotocin TE
ol wlal 24 =(p<0.0D) 7+ Vel Sl
g3, HRGHT 50 mg/kg F-oJ 7l A1= streptozotocin
2734 fARE AF 2 SAF H3E ve
AcH(Table 3).

sYl

;“.:

Table 3. Changes on the Body Weight Gains after Streptozotocin and Test Article Administration

Body weight gains

Diabetes and related complications

After test article  Total experimental

it induce periods, before start of test treatments periods

article treatment (3 weeks) (4 weeks) (7 weeks)

Controls Intact 46.75+4.33 26.25%9.78 73.00+8.67
Streptozotocin 1.25%5.20° -36.00+5.18* -34.75+3.77%

Silymarin 100 mg/kg 1.38+3.58° -0.75+4.43% -8.38+6.39%
50 mg/kg -0.63£2.20° -32.38+9.24* -33.00+8.28*

HRGHT 100 mg/kg 1.25+3.28° -16.75+9.62%° -15.50+6.61%
200 mg/kg —O.38+1 60a -8.75+6.41% -0.13+6.08%

Values are expressed mean * S.D. of eight rats (g)
streptozotocin control.

# p{0.01 compared with intact control:

" 0.0 compared with
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EEMESO| Streptozotocin2 2 F#= fERKO 0|x= det

2. gge| Higt mg/kg FoFlME streptozotocin W27 FAF
Silymarin, HRGHT 100 ¥ 200 mg/kg o3l gt g wisks Jepligion], 25 FolfdA
Al 247} streptozotocin THZ7ol Bl oA SlE OFE Eo] A Fu}e streptozotocin T EEH FAF

(p0.01) HF AL ¥ 9 Fof AF ¥ 37 #A= Sk (Table 4).
Hatgel a4t JdAsdd. & HRGHT 50

Table 4. Changes on the Blood Glucose Levels after Streptozotocin and Test Article Administration

Blood glucose levels
At 3 weeks after At sacrifice, end of 28 days Changes after test article

(GI0Ups Streptozotocin treatment  of test article treatment treatment
(A) (B) (B-A)

Controls Intact 106.88+10.64 108.00+10.00 1.13£3.09
Streptozotocin 351.50+15.21° 470.00+21.45° 118.50+20.47°
Silymarin 100 mg/kg 353.63+14.79" 375.75+18.75" 22.13+13.11"
50 mg/kg 354.25+17.63 467.63+14.02° 113.38£9.55°
HRGHT 100 mg/kg 352.50+14.06% 397.25+17.29%¢ 44.75+25.88"
200 mg/kg 354.38+12.64° 375.38+20.66 21.00+12.84™

Values are expressed mean = S.D. of eight rats (mg/dl): * p<0.01 compared with intact control: ° p<0.01 compared
with intact control: ¢ p<0.01 compared with streptozotocin control: “ p<0.01 compared with streptozotocin control.

3. @5 HDL ¥ LDL &htel s} Silymarin, HRGHT 100 ¥ 200 mg/kg o<l
Silymarin, HRGHT 100 % 200 mg/kg Sl A 27 streptozotocin HETe vlE S9A 9=
Z+7} streptozotocin T2l BIE 524 9l=(p<0.01) (p<0.01 =+ p0.05) 2 F AL LDL &= ¥

3z 3ol IFHDL e 9l T A% d3 HDL o A% &% LDL =F w3ske] #4avt oA
ghek wsleke] 27171 QA= & HRGHT H9lt. &8 HRGHT 50 mg/kg FodLelAe=

50 mg/kg FoALoNAE streptozotocin HZ=T3} streptozotocin Z+3 FAHH &% LDL &:ke
fARE 8% HDL kel wiss Jehisien, W3E Yelfglon, BE FojfddlA oE Fo
EE FoJFoM FE Fo A dF HDL 3k A 4% LDL &=k streptozotocin HZ273 F-AF
streptozotocin &2 GAFeHAl A= GeK Table 5). A F2&= oH(Table 6).

Table 5. Changes on the Serum HDL Levels after Streptozotocin and Test Article Administration
Serum H-DL levels

Groups At 3 weeks after At sacrifice, end of 28 days Changes after test
Streptozotocin treatment of test article treatment artlcltz Btria)tment
Controls Intact 75.63£16.65 77.13£14.67 1.50£3.25
Streptozotocin 35.75+8.86° 21.88+5.00° -13.88+6.88°
Silymarin 100 mg/kg 35.38+0.46° 35.50+10.77" 0.13£3.00¢
50 mg/kg 35.88+7.97° 22.38+2.07° -13.50£7.31%
HRGHT 100 mg/kg 35.88+5.67° 33.38:+4.60™ -2.50+4.41°
200 mg/kg 35.75+7.09° 36.63+9.12% 0.88+4.76°

Values are expressed mean = S.D. of eight rats (mg/dl): * p<0.01 compared with intact control: ° p<0.01 compared
with intact control: © p{0.01 compared with Streptozotocin control: d p<0.01 compared with Streptozotocin control.
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Table 6. Changes on the Serum LDL Levels after Streptozotocin and Test Article Administration

Serum LDL levels

At 3 weeks after

At sacrifice, end of 28 days

Changes after test

Ll Streptozotocin treatment of test article treatment article treatment
(A) (B) (B-A)

Controls Intact 9.25+1.83 9.75+2.05 0.50+1.31
Streptozotocin 13.75£2.49* 33.7545.57° 20.0045.78"
Silymarin 100 mg/kg 13.38+1.77% 20.38+1.92" 7.00+3.30%
50 mg/kg 13.88+2.30° 33.88+5.38 20.00+5.71°
HRGHT 100 mg/kg 13.502.27% 25.004.66" 11.50£3.02
200 mg/kg 13.75+1.83° 21.00+2.98™ 7.25+3.15%

Values are expressed mean + S.D. of eight rats (mg/dD): * p<0.01 compared with intact control: ° p<0.01 compared
with intact control: ¢ p<0.01 and d p<0.05 compared with streptozotocin control.

4. Z triglyceride ¥ total cholesterol &tzke| s}

Silymarin® HRGHT 100 ¥ 200 mg/kg oI+
o A Z+7z} streptozotocin T &2l BlE 424 3l
F(<0.01 == p<0.05) HF LY triglyceride
gtk 9 2o A3 2 triglyceride 3 sk
7471 A=A, &3 HRGHT 50 mg/kg §o
Tl ME  streptozotocin  HEFFH FARE HF
triglyceride ¥eFe] W3sE Jeligleon, & &
oAFoM FE Fo A HF triglyceride TH
streptozotocin W &2} S-AFstAl A= 9ok (Table
7).

Silymarin, HRGHT 100 % 200 mg/kg 51l
Al Z+7} streptozotocin W27l BIE oA glE
(p€0.01) 2% 3L total cholesterol ¥ ¥
Fo] A3 2 total cholesterol 3HsF Halske] 3¢
47} A= 33 HRGHT 50 mg/kg Fo1+
| A& streptozotocin W23 F-AHE 3 total
cholesterol 3] W3}E Vehlglon, ZE Fo
oA oFE Fo] A 3 total cholesterol ¥
streptozotocin &2 AFSHAl 2= ¢ eH Table
8).

Table 7. Changes on the Serum Triglyceride Levels after Streptozotocin and Test Article Administration

Serum triglyceride levels

At 3 weeks after

At sacrifice, end of 28 days

Changes after test

ome: Streptozotocin treatment of test article treatment article treatment
(A) (B) (B-A)

Controls Intact 38.25+4.50 39.13+4.67 0.88+1.36
Streptozotocin 326.63£23.29° 570.75+91.25° 244.13£93.69
Silymarin 100 mg/kg 327.00+30.07% 425.00+38.59* 98,00+33.72
50 mg/kg 322.50£21.76 573.63+79.59% 251.13+71.23*
HRGHT 100 mg/kg 323.88+20.79% 462.00+57.09* 138.13+50.56
200 mg/kg 325.75+17.69° 429.25+43.73* 103.50+55.12*

Values are expressed mean + S.D. of eight rats (mg/dl): * p¢0.01 compared with intact control. ° p<0.01 and © p<0.05

compared with streptozotocin control.
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Table 8. Changes on the Serum Total Cholesterol Levels after Streptozotocin and Test Article Administration

Serum total cholesterol levels

At 3 weeks after

At sacrifice, end of 28 days

Changes after test

ot Streptozotocin treatment of test article treatment article treatment
(A) (B) (B-A)

Controls Intact 76.63+8.26 78.13£8.66 1.50+2.14
Streptozotocin 137.50£7.93 222.50£14.37* 85.00+14.70°
Silymarin 100 mg/kg 138.00+£9.04* 182.13+21.36° 44.13£28.55™
50 mg/kg 138.13+6.60% 222.13+14.01° 84.00+12.43
HRGHT 100 mg/kg 137.13+8.18" 195.50+17.65° 58.38+16.78™
200 mg/kg 138.00+8.05" 183.63+20.46° 45.63£22.30"

Values are expressed mean + S.D. of eight rats (mg/d]): * p<0.01 compared with intact control: ” p<0.01 compared with
intact control: ¢ p<0.01 compared with streptozotocin control: d p<0.01 compared with streptozotocin control.

o

. FIE L) MDA ¥ GSHetzke| i3}

Silymarin @ HRGHT 1002 200 mg/kg S+
o A} Z+z} streptozotocin T &2l BlE 424 3l
E(p0.01) FAH MDAgHF] #Havt A=,
51 HRGHT 50 mg/kg o7l A streptozotocin
2L FAEE #4 f MDA ke s o
Pl Siek(Fig. 1).
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Fig. 1. Changes on the pancreatic malondialdehyde
contents after streptozotocin and test article
administration.

Note that the pancreatic malondialdehyde (MDA)
contents was significantly (p<0.01) increased in
streptozotocin control as compared with intact
control. It means, lipid peroxidation was increased
by treatment of streptozotocin. However, these
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pancreatic MDA contents increases were significantly
(p<0.01) inhibited by treatment of silymarin,
Hwangryungeehwang-tang 100 and 200 mg/kg.
respectively. No meaningful changes on the pancreatic
MDA contents were detected in Hwangryungeehwang
-tang 50 mg/kg treated group as compared with
streptozotocin control in this study.

Values are expressed mean + S.D. of eight rats
(nmole/g protein): Silymarin was dosed as 100
mg/kg of body weights: STZ, streptozotocin: °
p<0.01 compared with intact control : ® p<0.01
compared with streptozotocin control.

Silymarin, HRGHT 100 % 200 mg/kg ol
A Z+z} streptozotocin HlZTell ¥ -S4 e
(p<0.01) #13 W GSH &F9 7 A=A
g HRGHT 50 mg/kg Fo3-ll A% streptozotocin
Hz23 fARE A W GSH gheke] wsks o
Pl e (Fig. 2).
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Fig. 2. Changes on the Pancreatic Glutathione
Contents after Streptozotocin and Test
Article Administration.

Note that the pancreatic glutathione (GSH)
content was significantly (p<0.01) decreased in
streptozotocin control as compared with intact
control. It means, oxidative stress was induced
by treatment of streptozotocin. However, these
pancreatic glutathione contents decreases were
significantly (p<0.01) inhibited by treatment of
silymarin, Hwangryungeehwang-tang 100 and
200 mg/kg, respectively. No meaningful changes
on the pancreatic GSH contents were detected
in Hwangryungeehwang-tang 50 mg/kg treated
group as compared with streptozotocin control
in this study.

Values are expressed mean + S.D. of eight rats
(umole/g protein): Silymarin was dosed as
100mg/kg of body weights: STZ. streptozotocin:
¢ p<0.01 compared with intact control: * p<0.01
compared with streptozotocin control.

6. Zt L{ MDA % GSH &tzfe| i3}

Silymarin. HRGHT 100 ¥ 200 mg/kg 5ol
A& Z+z} streptozotocin 2ol Ml A 9l
E(p<0.01) 7+ Wi MDAgHEFS] 7wt A=A
gt HRGHT 50 meg/kg ool A%= streptozotocin
273 AR 7 MDA Eske] wsks veh
odeH(Fig. 3).
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Fig. 3. Changes on the Hepatic Malondialdehyde
Contents after Streptozotocin and Test
Article Administration.

Note that the hepatic malondialdehyde (MDA)
contents was significantly (p<0.01) increased in
streptozotocin control as compared with intact
control. It means, lipid peroxidation was increased
by treatment of streptozotocin. However, these
hepatic MDA contents increases were significantly
(p<0.01) inhibited by treatment of silymarin,
Hwangryungeehwang-tang 100 and 200mg/kg,
respectively. No meaningful changes on the hepatic
MDA contents were detected in Hwangryungechwang
~tang 50mg/kg treated group as compared with
streptozotocin control in this study.

Values are expressed mean + S.D. of eight rats
(nmole/g protein): Silymarin was dosed as 100
mg/kg of body weights: STZ, streptozotocin: 2
p<0.01 compared with intact control : P p<0.01
compared with streptozotocin control.

Silymarin, HRGHT 100 % 200 mg/kg -4+l
e 747} streptozotocin T &7l ¥lE 24 9l
=(p<0.01 or p<0.05) ZF i GSH o] 7171 o
A= eieh. ¥ HRGHT 50 mg/kg FoldAe=
streptozotocin 273 AR 7+ W GSH 3Hske]
W3S Ve 1ok (Fig. 4).
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Fig. 4. Changes on the Hepatic Glutathione
Contents after Streptozotocin and Test
Article Administration.

Note that the hepatic glutathione (GSH)
content was significantly (p<0.01) decreased
in streptozotocin control as compared with
intact control. It means, oxidative stress was
induced by treatment of streptozotocin. However,
these hepatic glutathione contents decreases
were significantly (p<0.01) inhibited by treatment
of silymarin, Hwangryungeehwang-tang 100
and 200 mg/kg, respectively. No meaningful
changes on the hepatic GSH contents were
detected in Hwangryungeehwang-tang 50 mg/kg
treated group as compared with streptozotocin
control in this study.

Values are expressed mean = S.D. of eight rats
(umole/g protein): Silymarin was dosed as
100 mg/kg of body weights: STZ, streptozotocin:
® p<0.01 compared with intact control :
p<0.01 compared with streptozotocin control.

b

. AME LY MDA % GSH &tzke| His}

Sﬂymarm. HRGHT #Z%100 ¥ 200 mg/kg +
o] Zo| M= 27} streptozotocin ‘41&% | Bl
A = (p€0.01) A1 W MDA &3] vt
A= gieh & HRGHT 50 mg/kg FodolA
+ streptozotocin HZ27 F-AFH 413 W MDA
grefe] wsks el ol ek (Fig. 5).
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Fig. 5. Changes on the Kidney Malondialdehyde
Contents after Streptozotocin and Test
Article Administration.

Note that the kidney malondialdehyde (MDA)
contents was significantly (p<0.01) increased in
streptozotocin control as compared with intact
control. It means, lipid peroxidation was increased
by treatment of streptozotocin. However, these
kidney MDA contents increases were significantly
(p<0.01) inhibited by treatment of silymarin,
Hwangryungeehwang-tang 100 and 200 mg/ks.
respectively. No meaningful changes on the kidney
MDA contents were detected in Hwangryungeehwang
-tang 50 mg/kg treated group as compared with
streptozotocin control in this study.

Values are expressed mean + S.D. of eight rats
(nmole/g protein): Silymarin was dosed as 100
mg/kg of body weights: STZ, streptozotocin a
p<0.01 compared with intact control: ® p<0.01
compared with streptozotocin control.

Silymarin, HRGHT 100 % 200 mg/kg 51l
A= 22} streptozotocin dlZ2ell Bl A gl
+ (p<0.01 or p<0.05) 414 Wi GSH o] Z717h
A= et ¥ HRGHT 50 mg/kg FofellAl
streptozotocin &= frARE 414 W GSH
grefe] wsks el ol ek (Fig. 6).
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Fig. 6. Changes on the Kidney Glutathione
Contents after Streptozotocin and Test
Article Administration.

Note that the kidney glutathione (GSH)
content was significantly (p<0.01) decreased
in streptozotocin control as compared with
intact control. It means, oxidative stress was
induced by treatment of streptozotocin. However,
these kidney glutathione contents decreases
were significantly (p<0.01 or p<0.05) inhibited
by treatment of silymarin, Hwangryungeehwang
-tang 100 and 200 mg/kg. respectively. No
meaningful changes on the kidney GSH
contents were detected in Hwangryungeehwang
-tang 50 mg/kg treated group as compared
with streptozotocin control in this study.
Values are expressed mean + S.D. of eight rats
(umole/g protein): Silymarin was dosed as
100 mg/kg of body weights: STZ, streptozotocin:
* p{0.01 compared with intact control:
p<0.01 and ¢ p<0.05 compared with streptozotocin
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