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Effect of Jiangtang Xiaoke Granule on Glucose and Lipid Metabolism
in Type 2 Diabetic Rats
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[ Abstract | Objective; To investigate the effect of the Jiangtang Xiaoke granule (JTXKG) on the blood
glucose and blood lipids in type 2 diabetic rats. Method: Diabetic rats were constructed by high-fat-diet for 4
weeks and combined with intraperitoneal injection of streptozocin 30 mg +kg ', and the model rats were randomly
divided into diabetes model group (T2DM) , positive control group ( metformin 0.2 g kg™ ') JTXKG groups with
high, medium, and low dose (raw herbs 17.6, 8.8, 4.4 ¢ °kg’1) , and the normal control group (NC) was also
designed. After 4-week treatment, the general condition of rats was observed, and fasting blood glucose ( FBG),
blood lipid (BL) , fasting serum insulin (INS) , glycosylated hemoglobin ( HbAlc) were tested, glucose tolerance
and insulin tolerance were measured. Result: Compared with model group, body weight, FBG and insulin
sensitive index levels of JTXKG groups were improved (P < 0.05), HbAlc showed certain changes, but the

difference was not statistically significant. However, the serum insulin levels and blood lipid levels did not
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significantly change. After treatment, the glucose tolerance presents time-related improvement in diabetic rats, the

results of insulin tolerance test showed that JTXKG could enhance insulin sensitivity of diabetic rats. Conclusion

JTXKG, the treating principle of which is regulating function of liver spleen and kidney together, can improve

glucose and lipid metabolism and pancreatic islet function in type 2 diabetic rats, and relieve insulin resistance that

may be the possible mechanism of JTXKG preventing and controlling type 2 diabetes.

[ Key words ]

insulin resistance

T DR 95 2 — ol Pl T 1B 0 2R 440 X R 0 TR
SR — R R RLER G AE . AR R IR K
RAEERIE N BAE T, O 2o BB A 88 i fgk
JRE BB o e [ OB PR K 3 (IDF) 23, H
A4 ERBE R 5 (DM) 58 5 2498 3. 66 12, T it F] 2030
SEMETEZ 5. 5242 . AR R 945 400 JT ABE TR IR
I, FLA5 b 28 P I e e WURE BE B 1) el R
B OSSR S E Y T AT A AR T R
PR R T, Hod 2 BUBE PR 5 90% 24

S 2 ST R B RO, X A AR B RE IR 3 2 AT 45
AR, AE 2 BURE PR B iR 7 T RoR T B R
PR3, 283 78 I PR AT 5 rp AR 4l B4R B2 2 70 v 5 2
X2 I IR, & BRF IS = 1 T g Ok o T b
PRI K HE K T (R AR AS 95 AL, B 10 T IR = TR
TG BEUE IR TT M DR S 16 JUE BT 9 UE BT A X, O 45 A B
R v 25 24 B 24 0T 5 00 I R F R, B TR T OB IR
i I R B 7 AR A S g SR R B IR B IE A /D )
S TR AP B 2 T A S 2 AR R R A R IR T T &R B
J5 300 22— 1 AR T Ve UKL R A PR e R BRI A
I i B Ji 15 Ty RE 1) 52 )

1

L1 Zh¥ SD K, M5, A HE 180 ~ 200 g,
W B b 50 4 58 R 48 525 g b, VR AT IEYS SCXK
(7)2008-0002 , 1] F F b 7T B2 25 K 2% B B 3 5%
S 2, A K IE S SCXK (52)2011-0024 , %
20 C,AHXHRIE 45% 247, s B (12 h/12 h)
e 57 1) R K =5 G AR (20% 1L 2. 5% JIB [ P
10% %% 1% B2 40 .66. 5% FLRliR R , W T b 5
e BRRA YR A A BRA

L2 U2 2 HANEMS (3 E Beckman 24
), Onetouch Ultra R340 IfiL 45 A3 . — YR M i 4 3 4K
(EE A A A, KZ4-GC-2016y HU I e 5 i B A%
[ s iks BLJe ( 1) 3 A AL 38 A1 BRZA A ], iMark
HRAY (3£ [# Bio-rad /A H]) .

1.3 25%  FRBENIE OB (A H B o BT P A
NS ARE F+S WEH 10 IRAHIR 6:2:2:3:6:3

Jiangtang Xiaoke granule; type 2 diabetes; blood glucose; blood lipid; serum insulin;

SR A B ), v 250K R W T b g 2R A
Wi, 2 At 5t P B8 2 0K 2 vh 24 27 B v 2 B 4k i
Mg R IE i, I SR, A v FURL Y 5,01 g A,
e JFH i 25 188 7K T s A 07 3 A TR B . — H OB
(3 Bl st E 2 A RAR) .
L4 30 gERM i R (STZ, £ [ Sigma 2 7], it
22101401, L4 0.1 mol-L™", pH 4.5 #7 B2 1R 2% o ik
Ve A T IS AR R0 R 3R (Ins, 1 5URT A 250 A
FRZAF] L5 0410207 ), B4k 1 21 % 11 ( HbAlc) ¥
A & (dbmt JLsk 2 A, i 5 03960) , i 4% L 5
& AR R (IR N AR AR TR A
MR W] 5 200105004 ) , 1 5 2 100 & (R H &k
YR A R F L LS 201008122)
2 FHik
2.1 BRI HIA& T SD KR 110 U A 4%
o IE NP SE LR BENLAM IR 20 HAE R IE R AL
DR IR TR 5 A 90 HUR BUR I i i i RHI 57 4
J& e R RE R R A AR 12 h B AR T &R (STZ) %
30 mg-kg ™M I TR AT R B, X 3 R I 5 40 TR 300 9
SRR A7 15 R - iR R A 22 M. 3 d s A il 4%
16 h JFIHE, LIZS I M > 11. 1 mmol-L ™" S 4 R
o 15 B AR T, RO 75, 6%
2.2 S AINE HAEERIKR 82 H 4%
IMWE S BE B 534, b e 5 X R 14 2 B8 PR 9
MERIZH 14 0, O UL 13 2, B4 T 78 00k 5
o AR B A B Dy 13,1414 Ho B IH W UKL )
e AR DL A 2 it A o 17.6,8.8,4.4 g
kg ™ (409 A H IR 1 20,105 %) 5 4% 4 ig 4
PRBUEOR R v B i b 2, BRI 25 0 47— OBUIK, 45
2k R 0.2 g-kg ™  (CHY Tl R A& 15 i), B A
R E R ig A5 A oK . 525 ) 4k 25 R R
T, g2 4 8
2.3 BRASCRE SRR MG TR PRI 525 2,
4 JEI B3 i AT BRI B (OGTT) 5240 . 4524 4 & i ik
AT & Rt i (ITT) 5236, 52490 45 0 H IR 3 3 ik Bt
I, 750y, B3 BRI A6 2 JE 4% (FBG) B4k I 2T 2R
- 173 -



519 B4 24 )
2013 4 12 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 19,No. 24
Dec. ,2013

F1 (HbAle) (Ififig [ Hil =H5 (TG) |G JH[E B (TC) (15
% BR A (HDL) [ #5528 (Tns) P B R S
RABUBENEFS B (IST) o IST AT

IST=Ln[ 1/(Z G A% x S EIESER) ]
2.4 HitbeEab SR A SPSS 19.0 k1T s
REBEA A, R A R R UL & = s 3ROR, 41 A 8K

KT 255001, P <0.05 KR 22 7 A Gt 5 Lo

3 #R

3.1 XPHERRE R R — BB R A BGE 4254 s,
FARIT H R R K | 20 TR A5 R BORS Jf IR 285 2 e
TYLNAT — 58 R E W i3, ELrp 28 vp s R0 i 4 A9 R R
REML TR (P <0.05), W&,

F1 BEHEEBTANERFAREENZNE (2 £5) g
k&
44l /g kg ™! n
] 45252 JH 4525 4

E# - 14 404. 01 £20. 12 433.56 £23.02 454.34 £27.72
Y - 14 339.04 +19.79 367.41 +£35.59 398. 62 +42. 84%
=AU 0.2 13 348.79 +27.01 370.73 +30. 04 401.95 £31. 11
I Y T84 Y 1 4.4 14 359. 8 +30.29 369. 31 +32.06 378.08 +28.95

8.8 13 352.83 +£35.93 361.23 +31.25 371.02 +£29. 96

17.6 14 347.62 +30. 67 353.92 +29.80 362.25 +30. 44°)

W SIERALED P <0.05,2P<0.01; 5HAH LEY P <0.05,P<0.01(F2~5),

3.2 bR B OK B BE B S R KB R R
Brsgm 225 4 JH e, AR A R R ol g 47 B
T IEH T HRAL (P <0.01) , 3 BRI bR o A2 750 7t 46
BLY), B IR A B AR, vl T 2 W B b
YRCF R IR e . UL, B T I 0k 4%
et 2H BRI B A R TR A 3 AR, R AT R B
BEVEH (P <0.05) R v 25 4% 21 oK & 3 B B 1Y

55T H 6 BECAH b A, AR 4R it T i B KT
ETHE (P <0.01), 1M i & 3 SO 8 800 BT R

(P <0.01),FBLA IR E R ARPL. FEMEE 18 UKL fE
W] . 38 DOWE DR DR B TR B 2R SRR P (S R 4]
FUEE, B R B LA, R AL 3547 P <0. 01, BB
S 25 5 T BT — 5 B 3 T IR B 2R U FE AR
AR PR R BRUAD I B 5 3R OK S T RE . AR 2
3.3 XPHEIRE R B ILALE AR 45 4
JalJe 6 0 20 R BB Ak I 41 3 1 (HbALe) 7KSF £
OO B B TR R (P < 0.01), & 4 25 4 R R
HbATc BORERILL B34 — E T2 B2 19 R B, (H 22 5%
LgeitrEm L. Wk?2,

R2 MEFEYEBIHAXIERREAR FBG,Ins & HbAlc BIEME (v £5)
4y 4 Flt/g kg ! FBG/mmol-L ! Ins/mU-L"" i £ 2% R AR AL HbAle/ %
% - 3.48 £1.44 39.92 £10.86 -4.83+0.42 19.59 £9.96
FEAR - 18.90 £7.07% 56.63 £13.1% -6.79 £0.45% 74.30 £22.12%
OB 0.2 11.04 +5.68% 57.64 +7.38 -6.12 £0.75% 55.35 £10.04%
ok 3 Y L 4.4 11.52 £5.21% 61.30 £15.34 -6.41 £0.54 73.93 +27.54
8.8 8.96 +4.07% 57.33 +8.64 -6.14 £0.46% 66.98 +19. 44
17.6 8.60 +4.56% 56.34 +12.59 -6.04 £0.45Y 69.05 +23.44

3.4 XPBERRERBULAR W 42 4 Jis , B
20 KBRS T ol H vl = R W s T OE R X A (P <
0.01) , FFHHE I v JURL & 57 5 20 25 7 H ol =R A R
[ P2 BE A AR (P < 0.05) o 55 1E 5 X B2 A L, 8
T ZH IR A T RRAR, i R R O R T,
A I RN ILAE ) 9 BRAR Ak T 45 8 25 AL b [ R
1 T8 OB = ) AL R — i B R AIR TC, T
HDL ffEHI (P <0.05) , WLk 3,

- 174 -

R3 BEHBBAXEREAR TG, TC,HDL KR40 (x + )

mmol-1,~!
il it TG TC HDL
/g~kg']
EH - 0.26+0.13  1.19+0.20  1.42+0.32
s} - 0.51 £0.20 1.01 £0.20  1.12 +0.26"
ZHIXUIR 0.2 0.35+0.10¥ 1.05+0.21  1.14 £0.26
2 SRR TE A 4.4 0.27 £0. 149 0.79 £0.24%  0.88 +0.32Y
8.8 0.26 +0.07" 0.81+0.21  0.90 +0.28
17.6 0.38+0.26  0.99+0.29  1.08 +0.38




FAFTFT, S5 - R T 18 UKL T 2 J0HE I I SO i A 38T Y 2 i

3.5 X HE PR R BB T fE 5256 (OGTT) /Y 52 i

2525 2 JEIN, T OUIK S G 0 T v ORI B
Fo e AR B o R B 5 IR It W 4 4 1 (P < 0. 05 =
P <0.01) M 5, A0 = B XUIR 3R B ) — 22 1 2
R AR . 22 4 R, SO BRI

SRR 147 2% B S A e 1 A 2 R I AR R 67 4 S I 1
EF (P <0.05 8¢ P <0.01), &% )7 o] B 3% 838
PRI K B B i 2. DR O, AR T TR R T AR K
I 18] 25 245 A B 26 B0 — A 119 o5 35 W T o (R PR L B
RO R, R4 ~5

R4 BEIEEHBHAAZ 2 AXNERBEAR OGTT BIF M (x+5) mmol - L~
BG
ol /g kg ™! n
0 min 30 min 60 min 120 min
E# - 14 4.92 0. 41 9.66 +1.30 8.29 +2.49 5.31 £0. 81
(8 - 14 19. 43 4. 02% 33.30 +0.00% 29.12 4. 56 22.49 £3.84%
U 0.2 13 12.49 +6.01% 31.86 +2. 54 19.97 +6. 18" 10.29 = 6. 46%
Ik ik 9 V8 UL 4.4 13 16.50 +4.98 31.63 +3.76 29.84 +4.49 24.33 £5.27
8.8 14 14.71 +6. 87 32.13 £4. 54 27.71 +7. 81 21.41 +7.84
17.6 14 12.72 +5. 939 32.62 +1.71 28.21 £5.22 19.44 +5.09
K5 BEEHBFALEG4BAXNERFBEKRR OGTT BN (x =5) mmol - L~
ik
ol /g kg ™! n
0 min 30 min 60 min 120 min
iE# - 14 4.34 £0.70 10.55 £3.99 8.00 +1.18 6.34 £1.94
LY - 14 18.41 +4.57% 33.30 £0.00% 33.30 £0.00% 28.19 +3.62%
— AR 0.2 13 10.58 +7.93% 32.54 +1.39 25.77 +5.874) 9.25 +6.94%
I8 il 3 o T KL 4.4 13 12.53 £7.05% 31.16 £4.19 31.89 +3.70 23.89 +5.28%
8.8 14 9.69 +4.83% 31.31 £4.21 28.81 £5.73% 21.30 +10.00%
17.6 14 8.58 +2.89% 29.94 +6.00 27.39 £7.20% 18.09 +2.45%

ML BT TE F 6 BR A5 PH M 25— F SO
R BRI B5 3R ¢ Ay R, A A 2 X TR B 2R Y
HURRME S5 2 5 B WH I T8 0k 45 R A S B R A L
By 0 0t — 2 B3 o R 5 R U AR
—EA4
—a iR
— RS 028 kg4
= B 17.68 ke 4
—— e 888-keg 4l
—o NS 448-kg" 4

100 [~

o
(=1

M HE 24 /%
3

20

0 30 60 120
t/min

1 BEEHEBTRANERFARELSEWEHXMN

4 itig

HEE L BEIRE WA, KIRT£25%
CUEVET U I T AF = A A B AT
NN T T8 I 5 IR e R T 43 28 T A S A ) O
2 HOA TR BRI LB 1 B A R B
BURE A 2 BHE PRI &9 1) R A JiE D) 2 I L' = ik

AITIRER I, 2 Jm HE Sk 2%, 1E JE 22 DL OB P IR A
F AR 2 DL PR BB PR T T W IR
AR ML = JUE 2 B 2K A A 32 St I R R S RS S
e g2 2, EE PR ORI A9 OC R, R IE AR
He'

4.1 [FRBENVE WOR BT iA T2DM Ry BE LRl b e
A2 R A L T TR IR = ) RE K R R R
MEI KRR (NE) AL R Z BT & W, I 4 A
WA H B APl . WO R O IHIE T R
DN 0 e e AR I KON AT B T S AR R
TH UK, SR ™ % E B 22 55 3, 35 T R 7y
BIEIR T RE R AT A SR AR SERA
AT A2 995 BA 3 e, R DL AL 2 B 2 R L AR PR A
P E AR . W R R BT, 1 LD
Z J1 5 B Z RN O, KA A BLIACR T
It s MR R B, % = 25, XU 3 A8 W I A 2 1Y
FI s BB T 165 BCRBRAS SRR B A 25 D A I
AR, 38 2o 7 S SF B L35 M 3 PR I, P LA
R R DAL PRAEAR o AR J5 WA 11 78 R 2 AT

- 175 -



519 B4 24 )
2013 4 12 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 19,No. 24
Dec. ,2013

e ] 98 0 B DR B R B 7 2 —, Hesr ik
“FR UGB, M0 25 A, 0 LUV PG I o P i st
LB A AR T T T 06 A, 9 T AT K, R
X FIERIRBIN, S RS AR, L
25, AL T2k F2 06 A5 A W DR LA A, ELBAC
L5 ERWF T IR B X L 25 ) B HoA Rk 2 Ay HoA R
[ A 8 e I ke 3 AR R A
AR R 5 0 T e, Bk R R
HEHL A T T dx e 1R T 349 S [ B 314 98 S0k 42
SV ORI QI A B 5 T — R R
4.2 [ T8 R I B R A3 e 1 AR AR
I i B R AN ) Y STZ AT LR R
LT A2 2 OB R 5 1) 2l R 780 TR UL AT
i 85 AR (TR ) S 182 5 T A 1) 0 38 W O 1) 10, 26
IRy v OB | IR 25 L v K 2R o R A 2R AR
PETF R S IR & T2DM % A= 0 % 0 7] B, 33
LR X 198 5 22 0 UM 23697 T2DM (9 T B3R

7R S 6 BF 45 SR 2 T K S v B v R T
R R I TR ik B T 0 2% T ik ) S5 T A TR 9
AR AT — R G R A o (R R I 18 Uk
B — i P B b AR AR A LA K S 5 A% o 0 1
Y, WA IR 3 O T e 0 e AL, A 32 B ) S e
B X TTHES 2 IR 4l 2 R R 1R
ER T ZAHY A %, Rl e SshWi MA 2 A
3o SR, AW i A2 W B 31 98 S0k 3 R R
P S5 1% 8 AP B Al 1M 20 2 10 AV R, T R 5 A S
i S A

AR T VS TR X L M 1 3 A P S I 5 A B
LA I S Bl 3 R T, 0 T AR I 9 R A 65 A AL
(19 6 ARG OB R 40 1 7 5 00 I /K, O e
FAFRAE | DT ol 3 HLAR 14 B 1R 38
4.3 WM OR VR B AR T AS TR 5T b i 3
PR 2 3 v I R L, 9 R 2 B e
I 52 A - % % 3 Mg 2 1 IR ARG o RS Ak 3 T i
5 gkl T R, e B R R A . B R
— 2 S 3o R T Y T M AR SE L (E R
14 13 AL 2 0 B 2 A R Y — G BB AR TC, TS
HDL 9 7F i, 76— 58 A2 B0 1 100 B WA 00 383 90k ] g

- 176 -

HA A5 s K- 7R o

B AR IR R R I T8 OB TR T 2 1
Bl PR FLAT R B 9 IO R 5, 3% 24 B E S 45 R
ATF S 20 L0 14 B35 362 Wi DR 0 BT o R0 BE5E T A {H
SEZA T AR I PLH A 15— P IR AR T

[ &% 3Tk ]

[ 1] International Diabetes Federation. Global Diabetes Plan.
2011-2021 [ EB/DL]. http: // www. idf. org/global-dia-
betes plan 2011-2021.

(2] ZU&E. hHGMEE T EyIM]. B BERY
A A, 2006 :605.

[3] WAFF. MRS BN RIE R KRR PG 2L
AMAREID]. dbut . i [ A E R B ,2005.

[4] wmE4e UPEESSIR RS, L2 EHE

B o [T W P BE 85 i A, 1994, 14
(10) :622.

[5] #HKE R, HERERMRERIT]. g
#j,2013,35(5) :1047.

[ 6] ek, 5508, B R Bt P52 B xt & i miE R R
BEARHS 2 M A 2= e [T ], )7 AR B 2 4l
2010, 26(3) :295.

[ 7] Ze 2 0%, % WKHE B 200 R
RBUBRE RARPU AR BB [T]. AR 2%
R E S R,2013,39(2) :246.

[ 81 XTIk, =5, ke, 5. o K FL O P e o3 24 3
EIBE 52 3t R [ T]. [ PR 25 2 0 58 22 7, 2009, 36
(4):277.

[ 9] Zhang Zhi-ping, Zou Li-yi, Wu Tie, et al. Effect of
compound preparation of common yam rhizome and
balsampear fruit on blood glucose and lipid in rats with
type 2 diabetes mellitus [ J]. Chin J Clin Rehabil,
2006,10 (35) :180.

[10] Z4nyL, BREEAR  PRLLEE, 55 B 20X 1 BUHE ik
NEUBRARE B A S BT S [T ] T E P2,
2007,32(20) :2169.

[11] Ak, 20 XU 8E , 2. DTS AR AR B in /DN 571 4
o A 85 28 A S N2 2 AUBE PR K BB Y () B 57
[1]. 525 3 27 4k , 2003 ,11(3) : 138,

[ DR SRS



