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Hypoglycemic Effect of Different Proportions of Jiaotai Pill and Relevant Mechanisms

YUAN Lin, LI Hui-jiao, HU Na, TANG Peng, LIN Min, ZHONG Xiao-yu, LU Xiong"
(Cell Biology and Histopathology Laboratory, Experiment Center for Science and Technology,
Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

[ Abstract ] Objective: To investigate the hypoglycemic effect of different proportions of Coptidis Rhizoma
and Cinnamonin Cortex (10:1, 10:3, 10:6) in Jiaotai pill and relevant mechanisms. Method: The 12-weeks-old
db/db mice were randomly divided into Coptidis Rhizoma and Cinnamonin Cortex groups ( with the proportions of
10:1, 10:3, 10: 6, equal to 8.4, 10, 12.3 g-kg ' of crude drug), positive drug group ( metformin, 0.25 g-
kg™') and the model group. Other db/m mice of the same age were selected into the normal group. The normal

group and the model group were given saline solution, intragastric administration, the positive drug group was given
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metformin suspension, intragastric administration, while the Jiaotai pill groups with different proportions were given
the corresponding water decoction, intragastric administration, once a day. After 5 weeks, body weight, food and
water intake, and fasting blood glucose (FBG) were measured. Intraperitoneal glucose tolerance test (IPGTT) and
insulin tolerance test (IPITT) were performed. The changes in pancreas islet 8 cells morphology and ultrastructure
were analyzed by immunohistochemistry and under transmission electron microscopy. Western blot was used to
analyze the expressions of adenosine 5’ -monophosphate-activated protein kinase ( AMPK) , phosphorylated AMPK
in liver, white adipose tissue and skeletal muscle, as well as the expression of glucose transporter 4 (GLUT4) in
white adipose tissue and skeletal muscle. Result; Compared with the normal group, the db/db mice showed
increases in body weight, water and food intake, high fasting blood glucose (P <0.01). IPGTT and IPITT at each
time point increased (P <0.01). The numbers of islet 8 cells and granules in 8 cells decreased in db/db mice.
The expression of phosphorylated AMPK in liver, white adipose tissue and skeleton muscle were lower (P <0.05) ,
and the expression of GLUT4 in adipose tissue and muscle were decreased in db/db mice (P <0.05, P <0.01).
Compared with the model group, FBG of the three Rhizoma coptidis and cinnamon groups with different proportions
were significantly lower (P <0.05), IPGTT and IPITT were alleviated, the numbers of pancreas islet 8 cells and
granules in B8 cells were higher than the model group. Among three groups, the effect of Rhizoma coptidis and
cinnamon with the proportion of 10: 1 was the most obvious. The expression of phosphorylated AMPK was increased
in the liver, adipose tissue and muscle of db/db mice treated with Jiaotai pill 10: 1 group (P <0.05). And the
expression of GLUT4 was also increased in adipose tissue and muscle of Jiaotai pill 10: 1 group (P <0.05, P <
0.01). Conclusion: Jiaotai pill composed of Rhizoma coptidis and cinnamon with different proportions has a
certain effect in decreasing blood glucose, and that with the proportion of 10: 1 showed the best effect. Its
mechanism is related to activation of AMPK and increase in the expression of GLUT4.

[ Key words ] Jiaotai pill; type 2 diabetes; db/db mouse; adenosine 5'-monophosphate-activated protein

kinase; glucose transporter 4
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97910) , i ff ECL {2 & Gl Ml & (| = K AW
ARBFFERT 415 PO018) .
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WA, TBST 3§ 3, i A AL ¥ g A iC A9 — 9t 1:3 000
FIFEE 2 h, TBST Y 3 %, B & ECL ZOLH 2
. KRR E Tt derh =B 1 min, S
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2.7 it SR SPSS 18,0 BEATSEIF AT .
SRR R & £ s 3RoR, 2 20 ) X R U BCR A
R 75 22 70 M7, JF I LSD F2 J5 BE47 PP L 452, LA

P<0.05 hESRAZRITFE X,

3 &R

3.1 RAIBC LA 2 ALXT db/db /NERIR TR koK i
PEERAEmW 5IE R 41 i, db/db IR /N B
PokE e REHHEHMP <0.01), %42
5 A, B XK A2 ZE AL 100 1 21 HRoK Ak A 4
B3/ (P <0.05),10:3 5 10: 6 241 A K&K &
POMBAH G ER . SEAA K, KA HAM
HEE R MR E R A B, WK1,

F1 FEBLELZFEAI db/db /MRRKEREEFENZM (v £5,0=7)

Table 1 Effect of different proportions of Jiaotai pill on water, food consumption and body weight in db/db mice(x +s,n=7)

21 ) Flht/g kg™ /g oK 4t/ mL PR/ g
iE# - 28.7 +0. 31 3.7 +£0.31 3.9+0.28
FEARY - 36.4 +0.37" 15.0 =1.30" 9.5 +1.54"
IR 0.25 36.7 +0.26 8.1+0.73% 8.1+1.25
AL 10: 1 8.4 36.2 0. 49 10.2 + 1. 40% 7.4 +0.97
LI 10:3 10 38.6 £0.32 11.7 +1.43 9.2 +0.39
LHEAL10:6 12.3 38.7 0. 39 12.9 £1. 86 7.9 +1.43

FESIEWALE P <0.01; SHEMAHLE P<0.05,

3.2 N[ AE ZE AR db/db /NERL FBG B 5%
12 JE# db/db /NR 5 EH db/m /NE H#, FBG B 5
T (P <0.01) 5 J 25 2w, BB 4 5 4% 25 41 1Y)
FBG WA 255 HLUG , SRR A LA, S8 8 AL 3 4>
ANTA] e b4 OSUBCA  FBG 15 B & PG (P <
0.01) , HrpRIgZ I 10: 1 41 FBG e fik (BRI L 55
FEAIR 44% ) 955 10: 6 21 eAcAT I B 22 5 (P <0.05)
%2,
3.3 REAL A FE ALK db/db /Nl IPGTT 52 1)
£ IPGTT SZ8G v 57 2 db/db /)N BRUFE 45 B[] £
(A IOBE (B AR A B /& T IE R 41 (P <0.01) , BLI A7 7
J AR T R I S B AR A A AS AL 3 AN
[F] A5 28, — P X4 7 4 25 0% 1 i S 30,60, 120
min [ I8 B AR B B BEAR (P <0.05) 5 i 7E25 15 min
B A A8 28 100 1 20 1 W 1B 5 15 780 2 bb 4% W i

3 AEERELTHRAI db/db /NE IPGTT HIEN (5 £s,n=7)

*2 AEBELZFAI db/db /MR FBG BN (v £5,n=7)
Table 2  Effect of different proportions of Jiaotai pill on FBG in

db/db mice(x +s,n=7) mmol-L ™!
25 Flik/g kg ™! 2w IETRN|
EH - 4.2 £0.51 5.1+0.69
FEAY - 15.4 +1.76"  24.5 +1.69"
UK 0.25 15.4+1.82 14.9 +1.27%
RAEH 1001 8.4 15.4 £1. 80 13.6 + 1. 68%
RAEH 1013 10 15.5 £1.86 15.8 £2.34%
LI 10:6 12.3 15.6 +1.87 16. 4 =2.74%%

FESIEWALED P <0.01; 5BA 4 D P <0.01; 558 %
JL10: 1 20 He#Y P <0. 05,

K(P<0.01), 532 10:3 44 % 10: 6 L& th
BB REL(P <0.05), W33,

Table 3 Effect of different proportions of Jiaotai pill on IPGTT in db/db mice(x +s,n=7) mmol -1, ~!

24 4] Flik/g kg ! 0 min 15 min 30 min 60 min 120 min

EH - 4.2 +0.69 9.9+2.42 9.0 £2.07 7.120.97 5.3+1.23

A - 24.5 +1.69" 31.0 £2. 64" 41.8 +4.00" 44.1 +4.59" 33.8 +4.61"

— H UK 0.25 14.9 £1.27% 25.0 £3. 11 29.3 £2.75% 21.3 +1.27% 15.0 +1.83%

ZFEI 1001 8.4 13.6 £1.68% 19.5 +2.16% 25.6 +2.26% 22.3 £2.89% 17.7 £2.42%

LHEI10:3 10 15.8 +2.34% 25.1 2. 14% 26.8 +3. 117 24.6 +2.42% 15.9 +2.30%

ZHEI10:6 12.3 16. 4 +2.74%% 24.6 +3.00% 26.6 +3.80% 23.8 +2.65% 17.0 =3.33%

Y IE AL P <0. 01 BB LB P <0.05,7 P <0.01; 55 %40 10: 1 4 ILAY P <0.05(F£ 4 ) .
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3.4 RIFACHE A ZR ALK db/db /N B TPITT (Y5 0

FALL db/db /)y BUFE £ I 8] A i W (64 B 2
FIEHWAL(P <0.01) , 15 W] Hh JH 41 ZU5 8 2 S0k
R TSR A, AR 3 AN E B

®4 FREBLLZFAX db/db /MR IPITT BR5H0 (v +5,n=7)

Table 4 Effect of different proportions of Jiaotai pill on IPITT in db/db mice(x +s,n=7)

PRSI 2 7 i 5 2% 132 S J 5% A 000 [ e o 47 {1 1
WL (P <0.05,P <0.01) Hf Isg 4840 1001 41
VEJI e WA, 45 120 min BF G 1f A9 1 % A 750 26 [
ik 65% , HW B AT 10:6 41(P <0.05), W% 4,

mmol-L ™'

2 51 /g kg ™! 0 min 15 min

30 min 60 min 120 min

I -
Fot 7l -
TR UK 0.25

LAEAL 1001 8.4

6.3 0. 40
25.3 +2.24"
18.2 +2.65%
19.3 £2.18

ZZEIL10:3 10 19.7 £2.25

LHAL 1016 12.3 19.8 +2.93

5.9 20.49
26.5 +1.83"
16.9 +2.71%
19.1 £2.40%
19.6 +2.24%

19.8 £3.23%

4.2+0.49 3.3+0.40 4.0+0.26

24.8 £2.02" 19.1 +£2.83" 16.5 £3. 12V

13.9 £2.65% 8.9 +2.38% 6.1+1.58Y

14.7 +2.02% 8.1+1.09% 5.8 +0.50%

14.2 £1.63% 8.3 x£1.24% 7.0%0.61°

15.6 £2.57% 9.6 +1.58% 8.2 +1.60%%

3.5 RAEL A2 2 ALxF db/db /s BUBE 8 B 25 K
TUEE R RS2 IE 2L JBR AR PN TR B TR S I | 45 4
TR R RS R B R ES N B AR
Z H AR Ol i BT gy 6 0%, 38R B IR R G ) RE AE
& BRIV db/db /)N BRUBRE S TSR FL AT UL AR 43 i
R ARE TR I, 38 43 I T AR P, e B 3R R Gk
B IAEH B TIER A (P <0.05) ; SBR[
B, A A UL IR 5 TR S X A P 08 e B T A8 A A 3¢
Jpoetk  Hrp g 2R AL 100 1 4 A — O OUIR 4R g 1 22 3
KV A E & TR (P <0.05), WE I,
5. BP0 GO LB 45 4/ BRUBE S R T 4
o TEH AR N B 4B A T B rh S B H 38
Z AN o I ORL BDE B s, YR A,
AT BRI, I HREE S ) BR AR G 5 o Al
JLASE T e 5 JR S5, B A /D oo 4 L PN 43 W JSUR IS
HL T3 R K, 5 U 22 0] 1 ) PR 8 o A AR 241 ik
S PO A] DB A R g D AORE R TET P T ) R Gk Y AR
WA 5B 20 M 5505 LA K 200 JH P 43 i 55 7 B
WD A S W R, o B AT 2, 5
RERYZH A, 4 FH 24 20 9 5 B G5 W 2 — o %
Frp g2 A 10: 1 A f B RS B B8R b e,
[ &% B4 MRS EE K 2 oA AR B ] 1 2 4 i
Mz, LA 2,

3.6 RI[AIAC b 32 A& AL db/db /N BUATIE L B 1 41
21 LW AMPK, p-AMPK {2 1R B W2 M il
JFEH AMPK 5 p-AMPK [ 363K, 1F % 4 A AU 2 J%
KA FNE D M AMPK B R A KA LR, 5§
EH YL #e B  4 db/db /N LT p-AMPK 1 32 1k
B8/ (P <0.05) ;38 28 4L 10: 1 40,10:3 415
TR B p-AMPK 55 8 AU 41 [ 85 W G
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Fig. 1 Effect of different proportions of Jiaotai pill on insulin

protein in db/db mice( [HC, x200)
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®5 FREELZFRAMdb/db NREBRESEREA (M) REHH I - AMPK
W (5 xs,n=7) T e
Table 5 Effect of different proportions of Jiaotai pill on expression é ----’- GAPDH
of insulin protein( /A) in pancreas of db/db mice(x £s,n=7) = 25
M 2.0 2)
1) gk B B T s s, 2
i - 0.764 £0. 17 ; (1)'(5’
Hi 700 0.211 £0.09" = 0.0
A B C D E F
UK 0.25 0.476 +0.17%
LRI 10:1 8.4 0.481 +0.23% .
=3 -AMPK
AEZEH10:3 10 0.340 0. 15 M " m-hp
L o ———
LFEAL 10:6 12.3 0.278 £0.11 3 D e AP aumn @ @ GAPDH
TS IER LA P <0.05; SRR D P <0.05, % s 2)  2)
By .
g 038 1)
0.4
0

B2 AEEREZHRAX db/db/NREBBHMERMNEN(BEA
i, x6 000)
Fig. 2  Effect of different proportions of Jiaotai pill on pancreas

ultrastructure in db/db mice( SEM, x6 000)
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