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Effect of Fermented Soy Bean Extract Containing Herbal Medicines (Godjang) on

Blood Glucose Levels and Histomorphology in Streptozotocin—induced Diabetic Rat

Chang Suk Jo*, So Young Kim, Moon—Yeol Choi, Mi Hyung Kim, Mi Ryeo Kim", Bu—il Seo’
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Department of Herbal Pharmacology, College of Korean Medicine, Daegu Haany University, Korea

ABSTRACT

Objective : This study was designed to investigate anti—diabetic effects of fermented soy bean extract with herbal
medicines (Godjang) in diabetic rat models induced by streptozotocin (STZ) injection.,

Method : Changes in body weight, drinking water, and food intake were observed for 4 weeks before and after
induction of diabetes mellitus in rats, The anti—diabetic capacity of Godjang was analyzed by fasting blood glucose
(FBG) every week, Also, after 4 weeks of administration, the oral glucose tolerance test (OGTT) was performed, and
then blood levels of insulin were checked, And serum levels of total cholesterol and triglycerides were determined,
Histomorphological changes of liver, kidney and pancreatic tissues were also observed in STZ—induced diabetic rats
and Godjang administered rats,

Result | In Godjang administered group, body weight and water intake were more lower than that of STZ—induced
diabetic rats, FBG was decreased in the Godjang administered group than STZ—induced diabetic group. According
to OGTT, blood glucose levels at 30 minutes and 60 minutes significantly decreased in Godjang administered group
than in STZ—induced diabetic control group. Administration of Godjang extract for 4W significantly decreased levels
of serum glucose, total cholesterol (TC), triglycerides (TG) in diabetic rats, In histomorphological analysis of kidney,
liver, Godjang administrated groups showed the inhibition of pathological damage,

Conclusion : These results suggest that Godjang extract has an anti—diabetic action through decrease in serum glucose,
TC, TG levels and recovery of the morphological changes in kidney and liver in STZ—induced diabetic rats,

Key words : fermented soy bean extract, Godjang, anti—diabetic, streptozotocin—induced, fasting blood glucose, oral
glucose tolerance test
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Table 1. Analysis of general components of Godjang (GJ).

Ingredients (g/100g)
Moisture 61.28
ash 1.76
Crude fat 3.65
Crude Protein 15.2
Glucose 0.25
Sucrose 0.06
Maltose 0.09
Total Sugar 0.4
Crude Fiber 8.155
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SHA] oF-S Fof H]E 7.09 + 0.4 g/day2 Z7Fgt Ao v|5lo
2% #5x=(100/200 mg/kg) FoFolA= 6.22 £ 0.26
g/day, &% L&%=(300/600 mg/kg) FoATollA= 6 + 0.24
g/day® T ol vl o2 HAstAY, S54S
T FRFEONA 36.63 + 2,03 ml/day2A FiE FEEHA|
ko of| vlg| o og Zrslgn 24 A% (100/200
ng/kg) FoFolA 3427 + 208 ml/day, ZF ILET
(300/600 mg/kg) T4l 34.09 + 2.44 ml/day= T
el Bl fojAHoem HAasiqrt, o] A& EeE
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Table 2. Effects of GJ on body weight, body weight gain, food intake, water intake, FER in STZ—induced diabetic rats.

Experimental groups

NG cos GJ 100/200 GJ 300/600
Body weight gain (g/day) 5.99 + 1,47 -92.56 = 1,39" -2.15 £ 0,24 -2.02 £ 0.35™
Food intake (g/day) 3.48 + 0.16 7.09 + 04" 6.22 + 0,26 6.00 + 0,247
Water intake (mL/day) 6.94 + 0.54 36.63 + 2,03 34,27 + 2,08"*" 34,09 + 2,44%*"
FER (%) 1.71 £ 0.38 -0.42 + 0,31" -0.40 + 0,17 -0.35 + 008"

NG : Normal group, COS : STZ + saline 5 mL/kg, GJ100/200 : STZ+GJ 100/200 mg/kg/5 mL, GJ300/600 : STZ+GJ 300/600 ma/kg/
5 mL. ? FER; Food intake ratio : body weight gain/food intake., Data expressed as the mean+SD (n =6).
#P ( 0.05. ##P {( 0.01. and ###P ¢ 0.001 vs. the NG aroup ; *P { 0.05.**P { 0.01. and ***P { 0.001 vs. COS aroup.

AAYF F, TGE 84 dt & 47.22 + 7.86 mg ¢l
{uFFoA= 135,18 + 58,61 mglo R
00/200 mg/kg, 300/600 mg/kg Tl
61.31 + 6.02 mg, 50.08 + 30.63 mg2& 3]
A a5kt TC FEE G oA 92.08 + 4,04
mg/d02 68.84 + 4,10 mg/deql Aol Hls) fFojFez
71ttt 234 B A¥FAAMY TC v=& 47+
71.87 + 15.78 mg/d¢, 70.04 + 8.06 mg/dl & F &

ol Hlal] feolFer Hastgon FAAAHT uprtA R
=z oZF¢l ZHAE Byt HDL-CE 7+ & b 62122
ztolE= Ho|x| gttt o3 AME Higo R AIE AAlGE
At B4 0.76 = 0,149 ] T FELAE 1.25
+ 0.312 Z7let9a 239 Eoj& 0.83 + 0.27, 0.87 +
0.282 u|IA A48ttt 83 &Y 45 ELISAE
B3te] gt A3 Jie FUFNA 0.08 + 0.04 ng/mle A
Z& 1% =(300/600 mg/kg) FolwollA 0.13 = 0.02 ng/
m o2 ou|9lE AL FRI5tcHTable 3).

Table 3. Effect of GJ on serum lipid profiles in STZ—induced diabetic rats.

(mg/d)) (ng/mL)
Serum
ez TC HDL-C LDL-C Al INS
NGY 47,22 + 7.86 68.84 + 4.10 38.01 + 5.03 20.22 + 3.53 0.76 + 0.14 0.14 + 0,04
Ccos 135.18 + 58.61%* 92 08 + 4.04" 40,67 + 3.88 15.66 + 2.84 1.25 + 0.31* 0,08 + 0,04%
GJ100/200 61.31 + 6,027 71.87 + 15.78" 39.03 + 7.32 19.35 + 6.18 0.83 + 0.27 0.08 + 0.03"
GJ300/600  50.08 + 30.63"" 70.04 + 8.06° 41,77 + 3.36 20.35 + 7.68 0.87 +0.28°  0.13 £ 0.02°"

NG : Normal group, COS : STZ + saline 5 mL/kg, GJ100/200 : STZ+GJ 100/200 mg/kg/5 mL, GJ300/600 : STZ+GJ 300/600 ma/kg/

5 mL. Data expressed as the mean+SD (n =6).

MG : Triglyceride, TC : (Total—cholesterol), HDL—C : HDL—cholesterol, LDL—C : LDL—cholesterol, Al : atherogenic index, INS : Insulin.

#P ( 0.05. ##P ( 0.01. and ###P { 0.001 vs. the NG aroup :

*P { 0.05.*P ( 0.01. and ***P { 0.001 vs. COS aroup.
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3. ZE dc}o] Wi} 3 612,40 + 81.55 mg/do2 dgo] 7P oY G
frdtol vlsl SAAHCZ fo4 A #aT AS HET
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o
AT E 45 5o 3EEY
STZE FASE Fie Fbtollx
64.34 mg/deo| A 45
&R0z Tkt A& #ET
(100/200 mg/kg) FHAt-2 504.00

w $9F 23 504 71 +

54.00 mg/d¢ 0.8 o]
At 2 As:
+ 49.78 mg/d0o| A 43

-+ Oﬂ.

Table 4. The effect of GJ on blood glucose in STZ—induced diabetic mice.

FBS (mg/dl) ow 1w 2w W 4w
NGY 123.20 + 10,18 126.17 + 15.97 128.00 + 18,14 126,50 + 3.42 129.75 + 7.27
CcoS 504.71 + 64,34 599 14 + 58 53" 620,17 + 129.58%*  700.00 + 191,46" 723,00 + 54.00%

GJ100/200 504.00 + 49.78"* 514,71 + 31.23" 534,00 + 67.23"* 507.33 + 123.86"*"" 612.40 + 81 55"*"
GJ300/600 505.75 + 52.32"*  503.13 + 31.53"  512.80 + 63.40""" 480,40 + 160.75"™" 604.80 + 54 75"

NG : Normal group, COS : STZ + saline 5 mL/kg, GJ100/200 : STZ+GJ 100/200 mg/kg/5 mL, GJ300/600 : STZ+GJ 300/600 mg/kg/
5 mL. Data expressed as the mean=SD (n =6).
#P { 0.05. ##P {( 0.01. and ###P ¢ 0.001 vs. the NG aroup ; *P { 0.05.**P { 0.01. and ***P { 0.001 vs. COS aroup.

4, AFFREAAL u|A] = F3F o Fx gojE BT 4 e B fdTolA=
B Z 7Pt 52 @A E Ko T E
A9 AFENL STZZ 34hE i FH oA o] Agis) 60 + _}o : oz_la 13 12082 Fof 2= T°=l
z 5 5 5 Ad vtk £ 2 4TS BT 2 oA E
Al OXEe GIFS golrr] o9& 1647 ZE T dA=Fo]
= 5 - 100/200 mg/kg, 300/600 mg/kg & Tt 30&0] FTAHOoH,
glucose® BTN F 90, 00, 1208 ¥ W e A 60% Fo| Bo] A A2 3| rhFi 1)
AT, AATN A= glucose o] 30& & ddo| Hu |7} 7O T AT = = 3 igure 1),

300

250 [
200 =

z .
= " > &
S | e N
= 150 - e

100 | / .

50
s i i > ek i gk ;
0 T i
Initial 30min 60min 120min
50 “
—i=NG —=8-COS GJ 100/200 GJ 300/600

Figure 1. Effect of GJ on OGTT in STZ—induced diabetic rats.

NG : Normal group, COS : STZ + saline 5 mL/kg, GJ100/200 : STZ+GJ 100/200 mg/kg/5 mL, GJ300/600 : STZ+GJ 300/600 mg/kg/
5 mL. Data expressed as the mean=SD (n =6).

#P { 0.05. ##P {( 0.01. and ###P ¢ 0.001 vs. the NG aroup ; *P { 0.05.**P { 0.01. and ***P { 0.001 vs. COS aroup.
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%_% gty dHO 2 U= & hematoxylin & eosin staine: STZ2 Db 9urE Zojd AFLF| 27\ 2K AL B
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AT s AFeIA 2HTHel WelE BaAY A, 34
2A AL FAZIAH] BRI 2 BRHYOU P
FUZAAE FAZGLHY AAZ BEskT BRH A

NG COS

A7o] BREA QT B3 2 FoARIHE FAZHA
o) o] YEIA erAT, ed FEE 29 D
(300/600 mg/kg) Fol2oA F214 QA Z7HsAT Figure 2),

GJ 100/200

GJ 300/600

Figure 2. Effect of GJ on hlstomorphology of liver, kldney glomerulus (arrow) and pancreas islet of Langerhans (arrow head) in STZ—

induced diabetic rats.

NG : Normal group, COS : STZ + saline 5 mL/kg, GJ100/200 : STZ+GJ 100/200 mg/kg/5 mL, GJ300/600 : STZ+GJ 300/600 mg/kg/

5mL. A : Liver. B : Kidney. C : Pancreas. (original magnification x200)
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