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Effect of Gegen Jiaotaiwan on Rats with Type 2 Diabetes Mellitus

LI Qiu-xia, WU Ning, NIE Shan-shan, JIANG Xu-ji, WANG Dong-sheng "
(Xiangya Hospital, Ceniral South University, Changsha 410008, China)

[ Abstract | Objective; To observe the therapeutic effect of different doses of Gegen Jiaotaiwan on rats
with type 2 diabetes mellitus (T2DM ). Method: T2DM models were established by high fat and high glucose
feeding combined with intraperitoneal injection of streptozotocin (STZ). Then the rats were randomly divided into
normal group (N), model group (MOD), metformin group ( MET), Gegen Jiaotaiwan high-dose group (GJH) ,
medium-dose group (GJM) and low-dose group (GJL) (12.15, 8.1, 4.05 g-kg™'). Each treatment group was
treated with corresponding drug intervention. After treatment, their body weight and fasting blood glucose ( FBG)
were measured per week, and serum samples were taken 24 h after the last administration. Then the differencesin
blood lipid [ total cholesterol (TC) , triglyceride ( TG) , high-density lipoprotein-cholesterol (HDL-C) , low-density
lipoprotein-cholesterol ( LDL-C ) ], serum liver enzyme activity [ aspartate aminotransferase ( AST ), alanine

aminotransferase ( ALT) ], blood urea nitrogen (BUN) , serum creatinine ( SCr) , and blood uric acid (UA) were
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compared between groups. Result: As compared with N group, the body weight was decreased in rats of the MOD
group, and FBG, TG, TC, LDL-C, ALT, AST, BUN, SCr and UA levels were all increased, while HDL-C level
was decreased (P <0.05). As compared with MOD group, the body weight was increased in various treatment
groups, and the FBG, TG, TC, LDL-C levels were decreased (P <0.01); meanwhile, ALT, UA levels were
significantly decreased in MET group, GJH group and GJM group (P <0.05). As compared with MET group, the
body weight was decreased in GJH group and GJL group, and LDL-C level was significantly decreased (P <
0.05) ; meanwhile, the FBG, ALT, and UA levels were increased in GJL group (P <0.05), while the TC and
LDL-C levels were decreased in GJM group (P <0.01). As compared with GJM group, the body weight was
decreased in GJH and GJL groups, and the levels of FBG, TC, and LDL-C were increased ( P < 0.05);
meanwhile, ALT and UA levels were increased in GJL group (P <0.01). Conclusion; Different doses of Gegen
Jiaotaiwan can reduce the blood lipid and blood glucose levels of T2DM rats, increase the body weight of rats,
inhibit ALT expression, and reduce UA content, which could be used to control T2DM and its complications.

[ Key words | Gegen Jiaotaiwan; different dose; type 2 diabetes mellitus; fasting blood glucose (FBG) ;

serum liver enzyme
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AR 90% LU B o B A 20 U A T BN AT T
T3 A UE B8 R 18 M I SRE 1 K AR AR B AR RGN
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2.1 SEAYHlE  OEMRIRE I & B
10 g, B 30 ¢, AL S o, INIE /K BT 2 Wk, A
AL P R 2 IR 4 B AT VR 4 K BT
BRI E T AL 1,215 g-mL ™" (EAIE) XL
ZKFRE 1.5 A% () Fn 3 A% (IR &) ,4 C Uk
FERAE , il 28 L R AE v B R 27 A I o b0 S0 36 %
L. @ERIR W XUMCK 5 W - 4% 5 kR iR — F XL
WICH B K R I, AL Z% 7K 185 mL i J Joi 2 vk
13.5 g L™ WAW L A 4 CORKFIRIF& M. Ok
MRz whoW: WA B R (CoH 0, - H,0) 2.1 g ¥ T
100 mL 7€ 1% 7K v, B A7 5 R — 40 ( Na,C,H,0, -
2H,0)2.94 g % F 100 mL ZE{F K | 23 51 BURY 2 1
VW 28 mL FIFTFAE IR — BM W 22 mL, FLAZ pH 4. 4,
0.1 mol- L ™"y #7488 2 2% vh i 50 mL,4 °C Uk A PR 17
o @STZ Fy 6 IR 28 vh W« I FH 15 e 7 452 R 22 o
W1 mLA fin A STZ 20 mg Y Lo i) C ) 1 2% /Y %
W, DA — WM Sk ok DR 28 S UE BRI S B T UK T
i
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MRASZE I F A (GIH 41) , AR AL =4
(GIM 4) , B AR A F& AR L 4 (GIL 4) , B4 8
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W5 20% A[E B 2. 5% , IR &M 1% , W F Jb st Bl 3
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T LA 40 mg- kg AR R % iR IR TR G, A Al
i IR 40 mg- kg ' s 1 BB B R A STZ By R R 2%
W ,3 d 5 BRI K B2 8 I % (FBG) H¢ 4k
3.d T 16.7 mmol - L™ WL g Bk
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41, GJH 44y 5 7 Lh b 7 & H, MET 40 7
135 mg-kg ™"+ d ™" HOWUIOK % E B (LA 70 kg A
BH LS5 g #EE) N 405 MOD 417 L) 0.9% 1Yy
PERRER K L HE B AREL R 10 mL kg, 42 HE

8 i,
2.4 HARE RITS A EEEAEK 12 W H
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C), IR ZE A (BUN) , il fLEF (SCr) , Ifil R R (UA ) R
FHBG2 7 A I 5 R4 2R s B 5% B g (AST) 1IN
FATR AL R Wl (ALT) SR I Q0 5, bR 46 b
B4 £ o R R R = (5 A 56 A
2.6 HEitsEgrik SR SPSS 18.0 Giit At it &
R & £ s TR, A AL FUECR SR R 20T
(ANOVA) Fil Z [ 2 77 2 43 #t (MANOVA) |, 5 & 1l
A R EE W & BB 2% 4 M (SPSS/
GLM) "' L P <0.05 WESBAGI%E X,
3 &R
3.1 EMRACHALNT T2DM KRR R 5% 5 N
AL, 45 2 0 A 2H K BRUR B 4 24 ) d 14 (P <
0.01) , 755G 5 i e Wi AmD R SR A5 5 55 MOD 4 [,
GIM 4 7E3897 3 JEJS ,MET 40 f1 GIH 417463597 4 J&
Je, GIL 4L 7E 3697 5 T8 Ja M it & 45 B 38 m (P <
0.05) ;5 MET £ [ %%, GIM 204K i LW g 22 &,
GIL 4 F1 GIH 0483897 7 J8 ) 7R i i B | 4% F MET
(P <0.05) ;5 GIM 4 Fb#, GIL 40 fit GIH 4148 5
SIETRYT 7 AR 8 JH 5 R T & A% T GIM 41 (P <
0.05) ;GJL 2071 GJH iR T 25 5%, WLk 1,
3.2 EARASZEILN T2DM KB FBG 5 m 5 N
Y1 HAE, 2 2 i A A A R BRI A B B T (P <
0.01) , /8 T2DM K EL#E R il £ 5L 21 s 5 MOD 41
HE#, GIM 21 A GIL 41 43 5467 1 A A 4 & )5 i
WA B TR (P <0.05) ,MET 240 F1 GJH 417E 1457 3
JEG B i R R& (P <0.01) ;5 MET 4 b4, GIM
ZHFN GJH 4 i bE JC i 22 5, GIL 73R Y7 5 )R
MBI 5 5 F MET 41 (P <0.05) ;5 GIM 41 Lh#%¢,
GJL ZH A1 GIH 443 5IAEIR YT 1 FAR 6 J& I 1 b W &
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£1 ERZHFAIN T2DM KBREREHFEM (2 £5,n=7)

Table 1 Effect of Gegen Jiaotaiwan on weight levels in T2DM rats(x +s,n=7) g
ME BRI O0 A ; ; ; ; ; ; ; ;
4151 e WITLE T2 RIT3E AIT4A RIT 5 JH HIT 6 J4 HIT T HIT 8 Ji
/gkg (45 25010)
N - 342.8 5.1 348.7 £8.2 356.3 +11.0 367.0 +11.0 377.6 +15.2 386.3 +17.9 395.2 +17.3 404.7 +17.3 411.4 £17.3
MOD - 384.6 +16.8" 375.1£19.1 370.9 +15.3 356.7 +14.5 352.0+18.7 350.9+16.0 348.0+12.8 345.5+10.7 342.9 +13.3

MET  0.135 382.6+16.0" 372.3 +16.5 368.5 +14.5 369.8 +12.7
GJH 12.15 389.6 £15.5" 373.7 +14.2 369.5 +11.9 370.2 +14.7
GIM  8.10 384.9+14.4V 378.5+15.7 372.3 +14.4 373.5 £18.2%

GJL 4.05 385.2+19.7" 373.5+13.2 362.7 =14.2 363.7 =13.2

370.7 +14.4% 379.5 £21.8% 388.2 £17.1%) 411.9 +14.8"  425.4 +10.6>
371.2 £13.1% 375.6 £12.7% 381.4 £13.6% 393.5+19.7°* 400.0 +19.9°%
376.6 +16.7% 381.3 £16.2% 388.0 £17.2% 405.9 +19.3%  419.4 +12.4%

366.8 £12.4  370.4 £12.9% 374.5 £20.4> 385.7 +13.5°°% 390.9 = 14.8%7)

VE ¢ 7] — B AH 4% 21 22 1] P T e e, 5 N2 LB P < 0,015 5 MOD ZH b P <0.05,” P <0.01; 5 MET 24 L% P <0.05, P <0.01; 5

GIM 4 4% P <0.05,7 P<0.01(£ 2 [),

K2 BIRZTHFAN T2DM XF FBG M (x +s,n=7)

Table 2 Effect of Gegen Jiaotaiwan on fasting blood glucose levels in T2DM rats(x +s,n=7) mmol- L ™!

AR IRYT 0

215 kg (AT WP wyr2E WRIT 3 VRIT 4 RIT 5 RIT 6 A BT T WRIT 8 JH
. w2l

N - 64205 6.8 0.6 6.4+1.0 7.1+0.9 7.8 0.5 6.9+1.0 7.2 0.7 6.9+1.1 7.4+1.4

MOD - 233213V 234221V 23.7+23Y 243:1.4V 247221V 25.1+1.9Y 25.8 +1.6" 27.0+1.7Y 27.8 +1.8Y

MET  0.135 23.3+1.7" 22.5+1.7" 22421V 21.9+1.9"% 21421 20.3+1.7"%  19.6+2.1"%  19.3+2.1"Y 182+1.8"

GIH 1215 23.1x1.1Y 224+1.9Y 22223" 21.6+1.6" 21.4+1.8" 20121 20916 20.7+1.6'%% 19.8 1.6

GIM 810 23.5+1.4Y 21.3+1.6"% 21.2+1.5"% 20.5+1.3" 20.2+2.0" 19.4+2.1%%  19.0+2.0" 186+1.5" 17.6+1.7"Y

GJL 405 23.7+1.1Y 23.3£2.0%% 23.1+2.0% 2274227 22.6£2.4'2% 22,4 +£1.9"257) 21.8 £2.30357 21,5 £1.8'357 20,1 £1.9'357)

3.3 BRI AALXT T2DM K Rt g 7K F B 52

5 N4 tb#,MOD 41 K [ TG, TC, LDL-C ¥ 7} &,
HDL-C B B &L (P <0.05,P <0.01) , £ & ¥ R 9
IR INUAE Sh R AL, 5 MOD 4l He#, &% 1R JT 4 TG,
TC,LDL-C ¥ B i 4% (P <0.01) , HDL-C 2% &% R

®3 BERZFAIX T2DM KRMASKFH I (x+5,n=7)

3 5 MET 41 i, 55 MR 38 28 oy o rp IR 5 it 41
LDL-C B SR (P <0.01), GIM £1 TC B i B ik
(P<0.01),%4] TG,HDL-C % % A~ %, 5 GIM
A #, GIL 4 #1 GJH 4] TC, LDL-C ¥ F+ & (P <
0.05) ;5 GIH 4l b4, GIL AT 22 57, WLk 3,

Table 3 Effect of Gegen Jiaotaiwan on blood lipid levels in T2DM rats(x +s,n=7) mmol-L !
219 Fik/g kg ™! TG TC HDL-C LDL-C

N - 0.58 +0.24 1.72 £0. 47 1.45 +0. 21 0.39 +0.09
MOD - 4.11 0. 80% 19.90 +2.34% 1.03 £0.27" 10. 61 +0. 82%
MET 0.135 1.48 +0.25%% 5.55+0.97*% 1.29 £0. 42 2.28 +0.52%%
GJH 12.15 1.17 0. 48"% 4.42 +0.83%*7 1.16 £0.25 1.61 +0.28%*6%
GIM 8.10 1.06 0.30"% 2.94 0. 40*% 1.26 +0.47 0.79 0. 154%
GJL 4.05 1.45 £0.23%% 4.71 £0.84%%%) 1.12 £0.30 1.46 £0. 412468

.5 N4 &Y P<0.05,2 P <0.01;5 MOD 41 b4 P <0.05,Y P <0.01;5 MET 4 [l 4:% P <0.05,8 P <0.01;5 GIM 4l It &7 P <

0.05," P<0.01;5 GJH A b4 P <0.05(F 4 ) ,

3.4 EM AT FR AL AF K R 3% B B &% BUN, SCr,
UAKEREmW 5 N4 &, MOD 4 kK
ALT,AST, BUN, SCr, UA B & 7} & (P < 0.05,
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(P<0.05),% A7 4 BUN,SCr 2R LG 1T &
Y ;5 MET 4 b #, GJL 44 ALT, UA 8] & J+ &
(P<0.05);5 GIM 4 kb #,GIL 41 ALT,UA B

BIFE (P <0.01),GIH 241 ALT Bl B J & (P <
0.01);5 GJH 4H b % ,GJL4H UA HE A& (P <
0.01)., W4,

F4 BRZFHAMARMIEAFEK BUN,SCr,UA KFHFM(2£s5,n=7)

Table 4 Effect of Gegen Jiaotaiwan on ALT ,AST,BUN,SCr and UA in rats(x ts,n=7)
25 53 Fl ik /g kg ™! ALT/U-L™! AST/U-L"! BUN/mol-L ™! SCr/pmol - L' UA/pmol - L~
N - 42.2 +8.1 138.1+14.3 6.2+0.7 49.6 £6.6 84.6+9.7
MOD - 94.5 +7.4% 162.7 =21.5" 19.1 4. 0% 55.8 3.9 129.8 £15.3%
MET 0.135 76.3 +13. 9% 140.6 =14.7% 15.4 +3.2% 52.8£3.9 104.3 +13.0"
GJH 12.15 80.0 13,837 152.8 +18.5 18.7 4. 1% 54.0 £5.2 95.6 +25.5%
GIM 8.10 68.0 =12.8%% 160.7 £26.6" 16.2 +4.7% 52.9+5.9 95.4 +24.7%
GJL 4.05 89.5 +11.12°:% 152.4 £21.9 18.8 £5.0% 53.8+4.9 126.7 +17. 8238
4 itig (9 26 1K K FE WA BT L A O AR i K

WERGE T BE T4\ 7, B S u ek, &
B R BT M AR e L B R A
PO R AR U B AR 4R
X 5EZ QRS A - = THIE) B BORHE R &, 4
IKHIFEZ i, TG O K B 5, B i B e A
UF B PR 0 T B IORT AN B R A AN A
AN TR, W BB 5 TS O B E
B A BN 0 B BRI R T IS IR I R — Xl
1F 2 5 MR A8 48 AL 4 0 AR

BRI P UL EE R 2, (M RAE S
B) E O ATE R, SOK TR OK, — P RE i
RE R K JCH L, T R W 3 22 05 7 2 DA i SE ik 3R, X
IO 5 V6 iE SR B Z AL B AR (AR B2 ) H - i
0 BH A SR8 PR 2 B 2, ST TE T, R R
3 e 52 B R I e, AT B BH B P AR T e A, R
5 Fp O Al AR 2 X 2 RE AR O OB s A
NS NG S DT = N D 1 I Q= vl 3
HEK . BRI kB, BEE Y A RO B
2 RE 3G I R 8 B 48U e 5 R 32 K (InsR) 11
FIk, BEAR T2DM B35 1Y FBG ;o AT B 42 40 1 )
JGHY AR B, B 3% T2DM KRR FBG W, A EE Y
A B8 R R AT s LKB1-AMPK-ACC {5 538
B, 45 3T3-L1 IR U540 i F1 C2C12 JL4H i vh 4 4
I W A 5 s ] S B T2DM KRR A M i A
PR 71 S M 5 2 20 I ke A BT L EEAR G R
A OBy B AR 2 A B % L InsR AT AL )
i 3% M 22 1K o ( PPARa) /9 N U5 P mRNA 7K, i
I 5 28 0 43 0 N A 2 B 5t nT aE A
BTSRRI 1B (PTPLB) FI o~ 4 17 i

fif B , 7L AE 42 7 B3 B 4 o0 Tl (] 25 SR A T W ORE
X M EHRSZS NG R, )
AR 5 I TR AT ) 2 R 2 R T R
T2 R 2 AR R R M. K R
(mEaEB) b “BRAH, L FH PR, W
BHAS BH 1 SR JE AN o 7 7 b B, R B A, — %€
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