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Effects of Herbal Medicine—added Cheonggugjang extract on
Improvement of the Symptoms in Streptozotocin—induced Diabetic Rats
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Department of Herbal Pharmacology, College of Korean Medicine, Daegu Haany University, Korea

ABSTRACT

Objective : This study was conducted to investigate antidiabetic effects of chunggugjang with medicinal herbal complex
(CJ) in streptozotocin (STZ)—induced animal models,

Method : STZ (65 mg/kg) was injected intraperitoneally to induce diabetes. Then rats were divided into 5 groups ;: NG
(normal diet + 0.9% saline), COS (STZ +saline 5 mL/kg), COB (STZ + fermented soybean(100 mg/kg), CJ 100/200
(STZ+CJ(100 and 200 mg/kg), CJ 300/600 (STZ+CJ(300 and 600 mg/kg). 4 weeks later, oral glucose tolerance test
(OGTT) was performed, After sacrificing rats, serum levels of blood urea nitrogen (BUN), creatinine, aspartate amino
transferase (AST), alanine amino transferase (ALT), total cholesterol (TC), and triglyceride (TG) were measured and
histological changes were observed,

Result : Body weight change and food efficiency ratio (FER) were decreased in the CJ 300/600 group than in the COS
group. But, there was no change in water intake. Serum levels of glucose, AST, ALT and BUN were lower in the CJ
300/600 group than in the COS group. Also, TG, TC, and creatinine were decreased in the CJ 300/600 group than
in the COS group. According to OGTT, 120 minutes postprandial glucose levels were lower in the CJ 300/600 group
than in the COS group. In addition, administration of CJ extracts restored histopathological damage,

Conclusion : The results suggest that CJ can be used as a functional material for diabetes treatment as it has the
effect to improve pathological symptoms in STZ—induced diabetic rats.
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Table 1. Analysis of general components in Chunggugjang (CJ)
and boiled bean extract (COB).

(/100g) COB cJ
Moisture 63.38 60.85

ash 1.59 1.9
Crude fat 2.58 3.48
Crude Protein 17.83 15.57

Fructose 0.21 -
Sucrose 0.77 0.05
Glucose - 0.18
Maltose - 0.11
Total Sugar 0.97 0.33
Crude Fiber (%) 4.649 9.302
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7t 5o & A S, Aol JHFE HIE S5k
35 Y s FIEA] e NGolAE ¢ 5 g Z718k5on,
3.1 g, COBZL ¢ 2.6 g, CJ 100/200 <F
)3 CJ 300/6002A A& oF 1.3 g ZAstTE, 49
AL NGl vlsl COS, COB, CJ 100/200 ¥ CJ 300/
600e] ¢ F " H= FrFstEem™, CJ 300/600lA
COSwol| H|3)| Aojd&H ol Feld oz A= S5
ESH up7ER 2 NGol| B]3] COS, COB, CJ 100/200 & CJ
300/600Loll A ¢k 5 Z7kstg.oew, CJ 100/200 @ CJ
300/600o A COSEll HI3l 0] A== AT et
gk Aol £8-2 NGl Hls| COSZa} COB: CJ 100/200
9 CJ 300/600A Foldez Zrastdon fixFit
CJ Bojt 7H9] 2ol Ro|x] 9ttt (Table 2.).

Table 2. Effects of CJ on body weight gain, food intake, water intake and food intake ratio in STZ—induced diabetic rats.

Diabetic groups

NG CoSs COB CJ 100/200 CJ 300/600
Body weight gain (g/day) 5.09+1.03 -3.01+1,03" -2.62+0.53" -1.69+1.21"  —1.39+0 78""S
Food intake (g/day) 3.49+0.16 6.91+0, 48" 6.72+0, 38" 6.10+0.66" % .00+0 573
Water intake (mL/day) 6.94+0.52  36.98+1.98™% 33 73+143""  33.82+254""" 316441 13%"F
FER 1.53+0.40 -0.39+0, 24" -0.35+0.06" -0.31+0.26"* -0.29+0.11"

NG : Normal group, COS : STZ + Salin 5 mi/kg, COB : STZ + boiled bean extract 100 mg/5 mL/kg, CJ 100/200 : STZ+CJ 100/200 mg/
kg/5 mL, CJ 300/600 : STZ+CJ 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 group ; P ¢ 0.05. P<0.01.and P {0.001 vs. COS group ; *P ( 0.05. *P ¢ 0.01. **P ( 0.001 vs. COB group.

g A7t B2 (CD)9 Rel7h P 42
970 FEYF Ak v NE G

4% B NGRS WYL AEHOR §X3Hs ¥l COS
oA e Geid AF FEIYG FA7F 504.71+64.34

2.

1000

mg/dl, COBZIAYE 504.00+ 54,49 mg/dl, CJ 100/200
oL 502.13+52.95 mg/dl, CJ 300/6002A=
504.00+50.47 mg/dl2 NGZ H&| FJdo=z =4
eyttt 43 ¥ COS#a} COBwol B3| CJ 300/600014
TEEGO| FY5A HAE AL BEE 5= AU (Fig. 1).
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Fig. 1. The effect of CJ on fasting blood glucose in STZ—induced diabetic rats.

NG : Normal group, COS : STZ + Salin 5 mi/kg, COB : STZ + boiled bean extract 100 mg/5 mL/kg, CJ 100/200

1 STZ+CJ 100/200

mg/kg/5 mL, CJ 300/600 : STZ+CJ 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 group ; P < 0.05. P<0.01.and P {0.001 vs. COS group ; *P < 0.05. *P ¢ 0.01. **P ( 0,001 vs. COB group.
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3. &R A7t AT (C)Y Tl P 92
279 2ATA UL 4F

4F F AUEELS ST 2, AF, A% % 2% 23

FAES &4 A3 NGZoll v COSTH COBZolA Zt,

N R Y TAE BE foHoR Fosgon, 28 7

Aol v A H7F A= 22 IF 53

Ax foHoz Zastgeh CJ 100/200 D CJ 300/600F
ol A& NGl Hlal 7, A% FAZF fH oz F71stge
U A% FAE Zolg YERA] ggton, 48 FAE {2
Hog ZAstgdoh I CJ 300/6004olAE COSZE
COBZol| ®lsfl 2+ 9 A FAZ 8oz ZHasct
(Table 3.).

Table 3. The effects of CJ on organ weights in STZ—induced diabetic rats.

(2/100g body weight) Liver Kidney Pancreas Muscle
NG 2.58+0.20 0.68+0.06 0.36+0.05 1,28+0.15
COoS 3.71+0.20" 1.10+0.06"* 0.38+0.07 1.01+0.07"
COB 3.55+0,19" 1.04+0.08" 0.37+0.04 1.04+0.12%
CJ 100/200 3.75+0. 27" 1.09+0, 10" 0.42+0.04 0.93+0,07"*
CJ 300/600 3.32+0,30%*" 1.05+0,07" 0.41+0.22 0.89+0, 25"

NG : Normal group, COS : STZ + Salin 5 mil/kg, COB : STZ + boiled bean extract 100 mg/5 mL/kg, CJ 100/200 : STZ+CJ 100/200
mg/kg/5 mL, CJ 300/600 : STZ+CJ 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 group ; P 0.05. P {001, and P {0.001 vs. COS group ; *P ¢ 0.05. **P ¢ 0.01. ***P ¢ 0,001 vs. COB group.

4, A A7 AFF (CI)Q F97 G 5
33 FNPstshd Wt njA| = 9

g3 W AAgF E3AH, AT (triglyceride, TG)
2 COS+ 170.50+20.49 mg/dl, COBZ 107.44+24 41
mg/dl, CJ 100/200<- 116,81 +15,22 mg/dlZ NG+ 51,25+
0.32 mg/dlRt} o7 o2 =73tg o, CJ 300/ 600+
NG H|3 #=22 Yyt £ ZH2HE (total-
colesterol, TC)Z COS#<L 96.40+11.41 mg/dl, COB#
o A= 85.05+6.53 mg/dl, CJ 100/2002 86,39+ 8.69
mg/dl2 NG+ 73.92+9.96 mg/dlol v|3} Fojx oz Z7}
st o™, CJ 300/600 60.92+7.43 mg/dloA+= NG+
Bt} 89 oz A Jehygth HDL—cholesterol (HDL—
C)2 Z+ & 7bol| apol7t vrehtA] ¢ketew, LDL—cholesterol
(LDL-C)& NG+l H]3} COS 16.94+1.50 mg/dle} CJ
100/200<- 21,95+6.69 mg/dl, CJ 300/600= 14,35+4.14
mg/dl2 %A yehgon COBEL 25.56+4,.80 mg/dl=

EAVET AR E A4 23 NG 0.95+0.21
mg/dlo] B]8] COST 1.25+0.31 mg/dl, COBZ 1.22+0.57
mg/dIZ F7}8F93, CJ 100/200 E CJ 300/600F0l A=
Z}zF 1,0940.25 mg/dl @ 0,74+0.21 mg/d1Z2 T3t}
g3 ¢&dY 24 Ad}, NGT 0.14%0.04 ng/mLoj B3|
COST-L 0.06+0.03 ng/mL, COBZ-L 0,06+0.03 ng/mL,
CJ 100/200: 0.07+0.03 ng/mLol|lA §o@oa ZHast
A, CJ 300/600AE NGZa} H]S35t 422 == r},
7H=AE JellE A 79 AST @ ALT 4=X& NGl H|3|
COS#1 COB®°l ooz Frlstaem, CJ FojA
COSZo| B3 AST & ALT £=X|7} Z4EE Adko| Uelgt),
BUN-2 NG°f Bl COSTollA ¢F 78 F7HE9 e, COS
o]l Hla] COBZ 2 CJ 100/200, CJ 300/6000] §2& o
2 A FHQIt) Creatinine £3& NG#0.28+0.08 mg/dl
B} CJ 100/200 2 CJ 300/600FA GolFoz Zaxg
2t} (Table 4,5.).

Table 4. The effects of CJ on serum lipid profiles in STZ—induced diabetic rats.

(mg/d1) (ng/mL)
Serum TG TC HDL-C LDL-C Al
NG 51.25+ 10,32 73.92+9.96 38.17+6.45 22.02+4.19 0.95+0.21 0.14+0.04
COS 170,50 420,495 96 40+11,41"™ 40,67+3.88 16.94%1,50 1.25+0.31 0.06+0,03"*
COB 107,44 +24 41" 85.05+6.53 38.93+6.24 25.56+4.80 1.22+40.57 0.06+0,04"*
CJ 100/200 | 116.81+15,22%™ 86.39+8.69" 40.75+7.10  21.95+6.69 1.0940.25 0.07+0,03"*
CJ 300/600 | 55.57+23.35 %  6098+7.43"* 40 53+6.924 14.35+4.14"%  074+0217% | 0124002

NG : Normal group, COS : STZ + Salin 5 mi/kg, COB : STZ + boiled bean extract 100 mg/5 mL/kg, CJ 100/200 : STZ+CJ 100/200
mg/kg/5 mL, CJ 300/600 : STZ+CJ 300/600 mg/kg/ 5 mL. Data expressed as the mean=+SD (n =6), *2 ¢ 0.05, *P ¢ 0.01, and *P ¢ 0.001
vs. the NG group ; P ¢ 0.05, P <0.01, and P {0.001 vs. COS group ; *P { 0.05, ®*P ( 0.01, **P ( 0.001 vs. COB group.



54 K R BB g 3k — Vol. 37 No. 4, 2022

Table 5. The effects of CJ on serum functional enzyme levels in STZ—induced diabetic rats.

S (U/L) (mg/dL)
erum
AST ALT BUN Creatinine
NG 154,00+ 15.84 55.83+9.22 12.50+1.52 0.25+0.06
cos 781.50+ 99, 30" 558 352,50+ 71, 32185 71.00+8,08" 0.23+0.15
COB 44500 + 69, 48" 216,50+ 54, 32" 65.50+ 13,99 0.23+0.10
CJ 100/200 377.00+ 50,08 214,40+ 24 55" 63.20+12.30" 0.22+0.04
CJ 300/600 346.00+80, 72" 196,67+ 58 97" 44,00+ 11, 14%8 0.2040.10

NG : Normal group, COS : STZ + Salin 5 mi/kg, COB : STZ + boiled bean extract 100 mg/5 mL/kg, CJ 100/200 : STZ+CJ 100/200
mg/kg/5 mL, CJ 300/600 : STZ+CJ 300/600 mg/kg/ 5 mL. Data expressed as the mean=+SD (n =6), *p (005, ¥P ¢ 0,01, and **P ¢ 0.001
vs. the NG group ; P ¢ 0.05, P <0.01, and P {0.001 vs. COS group ; *P { 0.05, ®*P ( 0.01, *¥P ( 0.001 vs. COB group.

5. S 7 AFF (C)Y F97F G 2
339 A FEeAA ) vR= F9F
STZZ 49 G Fo CJ9 A+ T A FFFHsH
Abe]] mjz= FFE gotE7] Y3 38 F 2 g/kg FE9
glucoseE AT £ 3t ok, 30, 60 L 1208 & mIdFS
2243 A1k NG| A= glucose B 308 & do] 11 %]

%3] (266.24+141.25)7F UYeEhgem 1208 3o glucose
Fo] A} v|3t £X2 FAE Y COBFIAAE Fof 608
3 71 =2 R (208,97.24+63.37)7F VRGO 1208
% glucose £9 A} v =22 AL, CJ 100/
200N = 608 & 7MY &2 9 (92.27+30.35)E
Bgon, 1208 & glucose o] A £ =2 &I} CJ
300/600Zo M= 30% & H1 dg 43] (74,01+32.65)%
Hyom, 607 & Fo A A2 JEHUT (Fig. 2).
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Fig. 2. Effect of CJ on OGTT in STZ-induced diabetic rats.

P
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CI100/200 —e— CJ 300/600

NG : Normal group, COS : STZ + Salin 5 mi/kg, COB : STZ + boiled bean extract 100 mg/5 mlL/kg, CJ 100/200 : STZ+CJ 100/200
mg/kg/5 mL, CJ 300/600 : STZ+CJ 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 group ; *P ¢ 0.05. **P ¢ 0.01. ***P ( 0.001 vs. COB group.

6. ek A7k A (C1)S Folrk e 9L
AR 2RSS Wae UAE 9P
STZZ2 5% g BdoA isoflurane 2 Z¢ nlHA|7]
T ARlA AE & JYAIA 2 AR, S ASsH
A&t 2252 g2td dHoe® THE ¥ hematoxylin &
eosin staing AlYe+ A3} NG A& F2H o2 v = o]
U= AEY BFS & & 4 ey COSEH COBE
ANMe TAZY v Eo] A H o)A FU. 2L CJ FH

TolAE A2 Hj o] AR EHE AL HED
ATt A7 22 oA NGl HIsiA] COST} COBw-ollA]
AR 7 gebg e, CJ RoAZolME AA A7
7F A2 vssHA A4 8 2SS ST ded 2]
AM 7HE S8 JE2 ste ARl 2ATA < s
T 23, NGEolA e FA=TLHe] ESsta 34 &
ZEoy, COSTI COBZAN = FA=TLHY FA7
Bo5ta YA AE Lo BEEA ke, B} CI F
AL E A ZGLH Y SA O] EhtA] ekt (Fig. 3).
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Fig. 3. Effects of CJ on the histomorphology of liver, kidney and pancreas in STZ—induced diabetic rats.
NG : Normal group, COS : STZ + saline 5 mL/kg COB : STZ + boiled bean extract 100 mg/5 mL/kg, CJ 100/200 : STZ+CJ 100/200
ma/ka/5 mL. CJ 300/600 : STZ+CJ 300/600 ma/ka/5 mL. Data expressed as the mean+SD (n=6). H&E stain. x200

V.2 %

3= AlEsko] Waly) B AR fAHoRE AZAE
o7 FA Uk AF, AR 5 uHEo] Fgoz Adag
8714k, CO, 5 AASHE Tas JUao] BiS wob &
3H2 225t T ZHE WAR, AFER 59 AFS Ao
AZZA e 2¢e 20t uta AE Z sl I
2 s vty wa $ olaZehe w9l daidzein,
genistein 489 2712 FAaAN} ZAHE Aoz T
Qom® e wE A FAY B¥o| SIZE G2 Fie
F ol P Aol st Qgol BaE e,

B AFAL g R a%o] gokn g =& o
BE 777 9 Ak S0 gerE HAvbete] 229 CJ7t

TC., TG $E Wae} i YA} BAE 279 Wl

B 2EHE o] Al ATL dkx FohA =W @
G APOR AYSA Rou 20 wEo] Hiw?,
FH3] "olAm 282 B3 UAE 57

STZZ2 g LA HY AFo] Gs LA F2
Fel vls) folHoz Fagehs Fo] RuFoP &
AN E STZE Frrt 3" AFLA NGl Hls)
F33 ASart yebs o, tEo] S5 AR 4HFS
Z7tele Aoz WAL CIE AT T AdFolA
NGZ Hls AFo] sz HAsAAT, COSTE
COBwol Hl3f AF Hart S5, ARLHFS &+
2 COSEH COBZo Hl3] CJ 300/600FNA f-2l5H
Zaste AL sttt COSE COBwel Hl3 CJ £
g 5EO 7t T 2 AR FAE fYFoE FUHEA

ou 289 BAL ot gastgoy AR folye #
AE|A) okt T A AT 24 250 Ay 4 3
2712k Al 10302 B3 Yok AFERYR Hof
2%0] 380 Bk IO YFL 45 o] A7V|HS B3
Z7h ol asitn Ardd, FEIYS AT A
CJ AT Bof 23ARE G §% FHurh ¢J AT B
Fol Fgol K94 A Fasty] ARSI, 3FAREE
CJ ABE, LEEd BE THAF] Fad AL At
o} ALFEsEA (OGTT) 23S B NGZ9 H]8] COS
FolA B 447k oF 36 £, COBZE Hl%3t 42
BTt CJ 358 37 £ 308 ¥ ¥ £28 2% 2
I CJ AeaS NG Hjgt =X& B9, CJ 5=
FoAE NGl Hlajx® ¥ 8 28 Yot =
=9 Eof F NGZoIAL 12080 AubA A ge g 4
A7} FEE oL, CF FolgoAE 608 & A} e ¥
S 2 3|2E YL AT, ol CJ 2EE] Y 3
o] mytH o 24 wak ohet g4 HFH F ehis
o] A Addrhs Ag Ak

A AZO) 131 GEste] AYHOR FrE FA)
g8l STZ8 ToATt FERY|A Fof 6AI7F F et Al £}
T H 3, 1247 Folle FAFLEAZ A7} dofutn 48
ARt ol ThE-E0] HEAE 9 oA 7} AP E o] Q&
d Eu7h AsEnin Gl Ak, A4 A% 21 g
AEo} e ES] 2UETL 3 FA W] FSA, G
Y el HH 22 wHAE Q] FAYGAR Aste] A7}
BEFAAGY. 2 A7 GRE U e A =
HolA FA=Zg P 74 P F BE BT HY 24
E3 oA Zo} WERA £ o] A o] Egt AL WA 4
AR, 7t 2ACNNE TPl HAET BEHT 7 A
xo| FHAQ de FAF 5 AT (Fig. 3). Lt
SIZ2 g 4Ud 58 29 A% YA =dge B
£ 289 fa, BAZT E4E0] B Wdg Kol



56 K # A BB @ 3 — Vol. 37 No. 4, 2022

A 220 AR EG vl A BIstArt (Fig. 3).
W, P fUR s &4E 0] 0 AT Rl ¥ 1
Al whgol SlEE g, A v 27] B3 NG
2 wsa okl Ag 2 S Aed B drelAs
A 249 28 BAY 5 QT Fig. 3). Ty COS
2ol Hl8) CJ 300/60029] EH A& FEA S A
©.2 Hol (Table 4.) HF 249 Ve o Ao AR
Hrh, HOE G ozt A% FA 249 3% o
FFL BASEY WA YoBR £F 1HC B4 5 o
FAPHOR 27t AF S B BH A& I} S
Aol dE 278 vhad gayol 9lg Ao Azkhr,

Frge Al B HDL-CE ZaA7]L,
LDL-C% F4AYE F7H71E Aoz Base] grp,
£ g5l CosEH COBZS AlF ¥Mat= ey, COS
2ol B8] CJ 300/6002 AL S5} ALR AHFol 2
Hoa, 8% TG TC F=9F Al =3 Zrasdtt. OGTT
A= CJ FAZolN AT d A5 Aol ZH7t 9

£ AL FAst, geb B A7 Ang FI WES,
TR, e, Aok 5ol FHE O G A% AF ASE
S8 A7, 2AHQ Wk A R AD chate] Hojsted
A ool £S FoBM, PnE AN Tt Je
Aoz A7 "t

T‘Lo

-

v.a &
B AFAAE T, BEF, 1714 D A 59 oy B
A7k A7HE CIY BT Folrt G AN n)HE IS
Pobuy] 9o STZEIR Fud 48T 7 CIF AT %o
sheA 4ES ST, eIt 2 FES U

1. AS, S 2 Yo] 4HFE AT 2, A5 NG
ool Bl&) fFoHor FAastgal, COSTE COBZY
H|3| A CJ 100/200 @ CJ 300/600 oA AZF727t
sttt 24 2 o] M-S COBZ Bld CJ 300/
60024 ZFashe A gFo] YebstTt,

2. BRAYS 4T A3 COSZol Hls) COBZ % CJ
100/200, CJ 300/60021A FEEFo] Fadte 7
F& YoM 47 F P U vls) AY A%
BE 5w grhom Fastyy $AY R4 o

EbgT

3. OGTT A%, COSTEY COBZoA = A% 6080 1
A E el on, 1208 $of| B9 A @5 A=
FEE A CJ 100/200%, CJ 300/600w-olA = COS
o] HlE B A% @geAE BT E3] CJ 300/
600 A= Al 308 i EFFAE EHoltrt
60Ee] B A EFAE 3 EH AS FRAHAT.

4, 3 A J& 9 Al 54 ZAd, TG TC= CJ 300/600
To A COSEoll Hl3l F-2latAl Fastgen, HDL-C
£ COSTl Hl&] CJ 100/200%, CJ 300/6007-A]
Z7}8 AgFo] Yehygth LDL-CE: CJ 100/200%, CJ
300/600 Al COSwe 3] 23t 43T,

HotaQ) WstE BT AT} 0 B2 e SU
A A4 e gage) S%e B getot,
PAZ S| Tht mope] BB Elm AE zhe i Ea
FHH e BPOH P U v A%

AR Z2717F S5 H Qi

N

N

¢

wehd, 2 Aol WEE, oA, Al B, R,
AR ETHA] BHE CIRERS STZZ SUE T
59 52 ASHE AFL 85473, 22 Wt )
2 AW Z2ohele] BTt BPS FRAPORN, Fie
A Ro] BgE FEE Aol LW ohlet A& A4 AL 5
299 5 9L 02 ARW

=2 1o K of
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