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Abstract: Objective To investigate the effects of Qianjin Huanglian Prescription on blood glucose in db/db mouse of type 2 diabetes
model. Methods Sixty db/db mice aged 4—6 weeks (half male and half female) were selected as the experimental group. Ten
C57BL/6J mice aged 4—6 weeks (half male and half female) were selected as the control group. The db/db mice were randomly
divided into six groups according to the blood glucose level, which were the model group, the metformin group, the Jinqi Jiangtang
Tablets group, and the Qianjin Huanglian Prescription (raw medicine 13.00, 6.50, 3.25 g/kg). The effects of Qianjin Huanglian
Prescription dosing once on glucose tolerance, fasting blood and The effects of Qianjin Huanglian Prescription multiple dosing on
fasting blood glucose, glucose tolerance, mixed diet postprandial blood glucose, starch tolerance (carbohydrate diet postprandial
blood glucose), serum glycated hemoglobin, glycosylated serum protein, insulin, abdominal fat weight and abdominal fat coefficient
were measured separately. Pathological examination of liver tissues was also made. Results Dosing once, compared with the model

group, the high dose of Qianjin Huanglian Prescription after 1-2 h after drug can significantly reduce the fasting blood glucose level
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and glucose tolerance of mice (P < 0.05 and 0.01). Multiple administration of Qianjin Huanglian Prescription can significantly
reduce fasting blood glucose, improve glucose tolerance, improve Mixed diet postprandial blood glucose levels and carbohydrate
diet postprandial blood glucose levels in mixed diets (P < 0.05, 0.01 and 0.001). Compared with model group, Qianjin Huanglian
Prescription significantly reduce GHb and GSP levels, significantly reduce insulin level (P < 0.05, 0.01 and 0.001), improve insulin
resistance; significantly reduce abdominal fat weight and abdominal fat coefficient in diabetic mice(P < 0.05 and 0.01), reduce the
degree of Hepatic vacuolar degeneration. Conclusion Qianjin Huanglian Prescription can significantly reduce fasting blood glucose
in db/db mice, improve impaired glucose tolerance and enhance insulin sensitivity, improve insulin resistance, and significantly
reduce abdominal fat coefficient, There is also a certain improvement in the damage of hepatocytes in db/db mice. Its hypoglycemic
effect is similar to metformin and stronger than Jinqi Jiangtang Tablets. Its effect of improving insulin resistance and increasing
insulin sensitivity is stronger than that of metformin and Jinqi Jiangtang Tablets.

Key words: Qianjin Huanglian Prescription; type 2 diabetes mellitus; db/db mice; blood glucose; glucose tolerance; insulin

resistance; metformin; Jinqi Jiangtang Tablets
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Table 1 Effects of Qianjin Huanglian Prescription on blood glucose in db/db mice by dosing once after one dose (x=+s, n=10)

1fLH#/(mmol-L™1)

4151 FaE/(gkg D ST GBEh GEoh GRS P
xof — 9.1£1.6 11.6£1.9 10.242.2 10.142.5 8.2+1.5

HLA - 23.245.6 30.6+3.0% 28.243 4% 25.3+4.0% 20.0+5.3"
UK 0.25 24.0+6.0 19.4+8.4™ 16.0+£6.8™ 20.2+8.9 19.5+6.8
bR 4.2 24.6+4.9 25.346.5" 26.5+5.7 21.7+4.6 22.148.1
T&HET; 13.00 25.545.7 23.445.9" 23.7+4.3"4 23.943.5 20.745.3
6.50 23.747.2 25.145.6" 24.5+5.6" 21.7+8.4 21.046.1
3.25 25.7+7.3 27.6+5.8 26.6+5.0 25.7+7.6 24.146.6

5550 B LA P <<0.001 : S BRI AL L4 "P<<0.05 "P<<0.01 ""P<<0.001: 5 — HIXUIAL L 4% . ~4P<<0.01
#p < 0.001 vs control group; P < 0.05 P <0.01 P <0.001 vs model group; ““*P < 0.01 vs metformin group
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Table 2 Effects of Qianjin Huanglian Prescription on glucose tolerance blood sugar in db/db mice after one dose (x+s, n=10)

14/ (mmol- L™

n _—— - Ao
A g ke D 2 #5405 0.5 h 5BEfE 1 h 45FEfE 2 h B3 h
X i — 3.7+0.6 7.7+0.9 7.8+0.9 7.042.0 4.9+1.3
it - 16.145.0 31.743.2% 31.942.0% 24.941.7% 17.8+4.07
IR 0.25 18.942.2 29.246.4 28.0+£5.2° 16.0+£5.5™ 14.4+4.7
G e A 42 19.2+4.9 30.5+6.4 31.64+3.9 27.145.0 22.049.0
TamiEs 13.00 16.2£6.1 32.7£1.5 28.5+4.6" 19.3+4.17744 16.1+3.6
6.50 18.6+6.5 33.3+1.2 30.7+4.1 19.8+5.3'44 18.5+5.6
3.25 20.0+7.3 34.0+0.0 31.2+4.3 22.748.4 19.245.6

LM LB #P<<0.001 s SRR A LA P<<0.05 “P<<0.01 *"P<<0.001; 54 B BEFE 4 L - A4 P<<0.01

P < 0.001 vs control group; P <0.05 P <0.01 ""P<0.001 vs model group; 44P < 0.01 vs Jingi Jiangtang Tablets group
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Table 3 Effect of multiple administration on fasting blood glucose in db/db mice (2 h after administration) (x+s, n=10)

i 5l &/ I HE/ (mmol- L)
(gkg D 4#14d B2523d Yh#29d  4hZj42d B¥49d  4A#58d 252563 d
xof — 7.6+0.7 9.2+1.3 8.7+1.8 8.7+1.2 8.9+1.4 8.5+1.7 8.4+2.3
LAY - 24.5£3.8"  30.0+5.3"  24.8+5.7% 274462 293+6.7%  29.1+4.8"  30.245.0%
UK 025 18.6%57  23.9+6.0° 20.0+8.5"  17.8£6.3" 22.545.5" 22.0£6.2°  21.3+5.5"
Gl 42 21.4+6.8 27.746.3 25.145.8  26.9+7.9 27.847.2 28.6£7.3  30.0+4.2
T4i%E);  13.00  18.846.5" 19.2452""AA 1884674 16.743.17AA  190+3.577A4 2] 9+337A 2D 543 57AAA
6.50  14.9£5574 19.7+6.0744 193+5.54 19.9+3.274  20.5£3.774  20.3+£7.374 21.5+4.57AAA
325 23.5+73 30.1£5.8 22.1£6.3  28.4+7.6 32.5+4.0 28.2+8.9  30.4+53

XA LR " P<<0.001 ; SRR L TP<<0.05 TP<<0.01 ""P<<0.001; 5o EERERE A L - AP<<0.05 AAP<0.01 A4Ap<(.01

#4p<0.001 vs control group; "P<0.05 “P<0.01 “"P<0.001 vs model group; 4P<0.05 44P<0.01 444p<(.001 vs Jingi Jiangtang Tablets group

F4  BRBTETT db/db /NR SR M IER 0 (4825)5 24 h) (x+s,n=10)

Table 4 Effect of multiple administration on fasting blood glucose in db/db mice (24 h after administration) (x+s, n=10)

i3 7 5/ I FE/(mmol-L ™1

(gkg™  “#513d 4525224d 25%528d 2525414 452548d “52557d B2i62d

R — 7.2+0.7 8.5+1.7 8.4+1.1 8.0+1.9 8.5+1.7 7.51.0 74+1.4
Rt — 247443 30.0+5.5"  26.443.9%  27.245.4" 31.244.1% 28.4+4.7"%  28.4+4.9"

- HUIIKC 025 224472 25.0+7.0 25.847.5 23.948.6 24.0+6.8" 28.1+5.8 27.248.8

SR 42 258473 27.6%8.6 21.7£62"  27.6+7.3 29.5+7.7 28.3+5.5 29.5+.7.0
TE&WES  13.00 18.6+7.1"%  18.9+7.2"4 229+58 17.7£5.8A4  20.9+6.5""4  21.4+8.8" 20.2+8.44

6.50 17.5+8.54  21.7+8.0" 23.8+6.2 22.3+4.6" 25.3+6.5" 27.3+8.2 32.3+4.2

325 243484 29.445.2 28.548.7 28.9+5.6 29.4+7.8 27.8+7.8 33.1£2.0°

EX B4 R 7 P<0.001 s SRR LLEL T P<0.05 “P<<0.01 “"P<<0.001 ;54 MM H 2 LL %L . 4P<<0.05 A4p<<0.01

P < 0.001 vs control group; P < 0.05 “P < 0.01 “"P < 0.001 vs model group; 4P < 0.05 44P < 0.01 vs Jingi Jiangtang Tablets group

35 TE&HEEFHBT3TRXT db/db /)R 2 S I #E
sEAly

SRR S PN, 5 IR L, SR 2 /N BRI
B KT 2 2% T m (P<0.001) . 45%5)51~2h,
XA ZH /I 6% I 4% A1 3 S5 35 1% 4% 284 40 (P<<0.05.

0.01);25 %) )52 h, — W XN AT 4 3 % 5 =
TR B 20 /) B I R {2 38 55 8K T R 41 (P<<0.05
0.01) , Horp T4 3% J7 &« b 75 4 /0 BRI A 3
BERT &R 4(P<0.05. 425530, T
Eoa Sy =[5~ R N (1 [ N (A Rl i

x5 FTELBEEHAYIT A db/db /R IMAERIE 0 (x5, n=10)

Table 5 Effect of Qianjin Huanglian Prescription on blood glucose in db/db mice after 37 days of administration (x+s, n=10)

M4/ (mmol-L™")

o . e
A R g ke D A ¢5%5)50.5h %51 h h%jJj52h 25%f53 h
X RE — 7.741.3 11.1+1.4 9.0+1.7 9.442.0 9.542.1
Y - 27.8+5.6" 27.0+£3.6"" 29,8457 28.4+6.0" 24.4+6.0"
IR 0.25 25.248.9 26.4+5.9 24.1+6.2" 19.9+7.1" 18.9+7.6
S 4.2 26.4+8.5 28.0£6.5 28.3+6.6 26.0+£6.4 23.5+6.3
T&iiEs 13.00 28.6+8.3 26.8+8.3 27.0£8.3 19.7£6.9"4 17.6+6.1"
6.50 27.7+7.7 25.2+7.2 26.2+6.1 20.843.974 22.145.7
3.25 25.147.4 25.7+8.4 25.946.7 21.1+8.4" 21.749.6

5%t B LS : P<<0.001 : SHAALLLE : "P<<0.05 "P<<0.01: 54 TR 41 LU - 4P<<0.05
P < 0.001 vs control group; "P < 0.05 P < 0.01 vs model group; 4P < 0.05 vs Jingi Jiangtang Tablets group
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HP<0.05. SR BT &ETT 437 dig i
2 PR db/db /s B 23 BE IR , B IR /6 5 T 4 16
Rk, 5 = FSUNIURE 24
3.6 F&EEHFHE31dxtdb/db NRIETEM
A

gE AN 6 w5 X B LA, iR 4/ B g
95 T AR S OB KT 53 E (P<<0.001) . 45 0%
J5 0.5 h, = HUWUAICEH. 41 B 0 v 26 /) BRIt a4 %)
BEMM TR (P<0.05.0.001) ;45055 1 h, —H
SUNCER | 4 B [ B F RN T 42 3500 7 w8 R R =
ZH /N BB A 38 S 2K T B Y 2 (P<<0.05.0.001) 5
YEREJG 2 h, H XUITAL L & S B LA T 4 3 E
77 e~ A 7R 2 /N BRI AR 38 IR TR AR 4 (<
0.05.0.01.0.001) ; 5% J5 3 h, — FF OUNT 2L 1f 4 4 55
FR TR (P<<0.001) , Hrh T4 83 )7 & 771
520 /) BB AR 35 42 2 v T = F ORI (P<<0.05

001D, SRR T E&HOE 42531 dig i FE1K
db/db /) 5B iR & 1B , B4 ofi a4 A 55 T = B XD,
5 & RS A4
3] FE&EEEHFAHAS A ERFEER db/db MR
Jiiky4=0p=A

SRR TN, SRR A L, AR R 20 /N R T
PR 2T m (P<0.001) . 442551 h, T4 5iE
T3~ HR R A S BRORE (R 35 R R T AR A
FHOOUICZE RN 4 18 B 8 A 41 (P <<0.05.0.01) . 45
REHTEHETAHASIREEERILEA.
JE 7~ B K AL & PR AR B IR TS I RE , B R
G A G IR AF 5 T B OSUIAD 4 i R
WA .
3.8 TE&£EEHFHBZ65dX db/db /NRIEH T E
nk4=0pA

ZE AR 8 Frow , 5 AAH LA, B AT /N B ig

*6 FELEEFLZI31 dXT db/db/NEYET = MAEHIEIE (v+s, n=10)

Table 6 Effect of Qianjin Huanglian Prescription on glucose tolerance blood sugar in db/db mice after 31 d of

administration (xxs, n=10)

I FE/ (mmol-L 1)

H = - e
an ARGk EEH GWE0sh  BHEIN  BEEZn AHEI.
o HEE — 5.5+1.0 7.342.7 8.3+1.2 5.2+0.7 6.0+0.9
A - 21.046.1 31.742.9% 30.4+4 3% 27.9+7.6" 22.345.8%

- HUIR 0.25 20.2+7.7°" 20.0+£5.5™ 19.946.6™ 14.94£6.4™ 12.14£5.8™

S bR 42 24.846.4 26.6+5.9" 22.948.4" 18.4+5.2" 20.3+8.1

T&BET 13.00 25.248.3 28.6+6.6 24.745.0° 19.943.6° 22.7+7.204

6.50 25.349.1 31.0+3.5 24.4+73" 19.2+4.2" 19.9+7.0%
3.25 24.946.2 26.9+5.2 25.0+5.4" 22.148.2 21.147.2

X B4LLLE : " P<0.001: SR L P<<0.05 “P<<0.01 ""P<0.001:5 ~HIXUIMALLLEL -2 P<0.05 “*P<0.01
#p < 0.001 vs control group; P <0.05 P <0.01 “"P<0.001 vs model group;”P<0.05 “*P<0.01 vs metformin group

7 FEEEFHEH45 X EFE R db/db /NG M AEE R (s, n=10)
Table 7 Effect of Qianjin Huanglian Prescription on blood glucose in db/db mice with normal food after 45 d of

administration (r+s, n=10)

I HE/ (mmol- L)

H = - e
A Reke D AN s GAiE 1 h BZiEan  Gh&Rh
ot HE - 9.5+0.8 9.8+1.2 9.241.0 8.8+1.5 9.8+1.5
et - 29.9+4.7 29.945.1% 29.7+4.9% 23.6+6.3" 23.0+6.7"

T HRUAR 0.25 28.545.2 26.9+6.7 29.7+4.6 23.145.8 18.445.9

Sl 42 30.5+5.6 28.8+7.8 29.643.8 25.4+7.8 22.546.6

T&iE) 13.00 28.3+5.3 28.246.3 21.6+7.3" A4 23.1+7.9 23.046.9

6.50 27.6+4.1 26.1+4.9 24.9+42""A 23.7+6.1 23.0+4.7
3.25 33.4+1.3 33.142.3 28.8+6.6 29.4+6.2 29.0+6.3

A LR " P<<0.001 ; SRR A AL T P<<0.05 ;5 T HIRUIZEELEL: - P<<0.05 2 P<<0.01; 54 1Ek0E A2 L A P<<0.05 A4P<0.01

#4p < 0.001 vs control group; "P < 0.05 vs model group; “P < 0.05 ““P < 0.01 vs metformin group;4P < 0.05 44P < 0.01 vs Jinqi Jiangtang

Tablets group
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95T Ve JE R 7K1 2 25 T s (P<<0.001) . H15EHY
AL, B VEN 5 0.5~2.0 h, — FF XUICZE /) B8, i
18 2 3 2% P AR (P<<0.05.0.001) . #33EH )5 1 h, T
& T OE 7 R 2 N BRI R (B Y R SR T R A
H(P<0.05), H B EALT & B 2 (P<0.0D)
SRR T &% 4 24 65 d BE i FA K db/db /)
R R T 2 LW S P2 K A 5 0 K 6 11 48 i IR A
FHES T HORUIC, 58 T 4 W R o

3.9 ZIRBZA¥T db/db /R INE GHbGSP X RS
ZEENEMN

gER R 9 frow , 5ot B LA, R A ) R
GHb. GSP J ik & % /K ~F ¥ & 2% 5 i (P<<0.05.
0.001) ; AR LA, T &30 J7 & G A
/NS GHb GSP A i & 227K 135 2. 25 R B (P<<0.05.
0.01.0.001) . 25532 B T4 8 3% 77 e 2. % J b db/
db /I BRI Ji 5 =BT

F8 TLEEFAL 65K db/db /)R IE M & M AEHIFI (x+5,n=10)
Table 8 Effect of Qianjin Huanglian Prescription on starch tolerates blood sugar in db/db mice after 65 days of

administration (x+s, n=10)

1L H#/(mmol-L™1)

u = - e
A WR/ekg D A SRR 05 ka1 b dehE 2 b
X 1 - 4.3+0.9 19.242.9 14.6+3.0 9.042.6
it - 23.5+10.9 28.943 .87 30.943.5% 24.2+7.0%
ZHOBUIR 0.25 12.144.5" 22.0+3.9™" 25.046.3" 17.4+4.9"
SRR 42 18.3+8.4 32.143.5 32.742.4 27.0+£7.5
T&HET; 13.00 14.0+7.6" 29.5+4.1 27.243.8"44 24.8+4.9%%
6.50 20.4+7.7 30.9+3.8 31.1+3.4 26.0+4.3
3.25 19.7+4.6 31.942.9 30.6+5.4 28.0+8.2

LR LR **P<<0.001 s ST LEEL: " P<0.05 "P<<0.01 " P<00.001:5 = FOMATA L~ P<0.01; 54 spamt 1 41 LAz A4 P<0.01
#ip < 0.001 vs control group; "P < 0.05 P < 0.01 “"P < 0.001 vs model group;"*P < 0.01 vs metformin group;44P < 0.01 vs Jinqi Jiangtang
tablets group
£ ZRHEZXE db/db /MR GHb.GSPFE B HE & BHHIA (x5, n=10)
Table 9 Effect of multiple administration on GHb, GSP, and insulin content in db/db mice (;;d:s, n=10)

ZH 7 g/ (gkg D GHb/(mmol-L™") GSP/(mmol-L™") JR %/ (ng-mL ™D
Hof I — 16.046+5.937 4.298+0.287 2.895+1.812
T — 20.717+3.119* 5.316+0.345"* 5.924+1.514"
ZHORUIR 0.25 14.855+3.060™" 5.046+0.523 4.449+1.475"
SN 4.2 11.241+1.644" 5.017+0.673 4.269+1.962"
T&iET; 13.00 14.425+1.540" 4.103+0.355™ 4.277+1.669"
6.50 14.701+1.512™" 4.600+0.795" 3.128+2.014™
3.25 15.171£1.301°" 4.816+0.612" 4.664+1.023"

EX AR " P<<0.05 #*P<<0.001; 5L ELEE . P<<0.05 “P<<0.01 "P<<0.001

¥P<0.05 P <0.001 vs control group; ‘P < 0.05 ~P<0.01

310 %R 75T db/db NRAK R = BE ERAE B R
= R ERBERH R E A2

SERUNR N0 Frs , 50 B A s, B AR 4 /N R,
AR I EE e W RR L OBE R IR W R B
I(P<0.001) ; 5B LH L, T4 8 % 77 i 1 VI
7 /N B e T R 38 R 3 R R (P<<0.05),
e~ R 2H /N BRI 107 2R R 2 T B (P<<0.05
0.01) , 2577 5 41 /)N B AR I i 06 W 35 PR AR 1
3.1 ALRIBERET

gk a1 s, % B2 B AT B 40 i 2% HE A B

""P<0.001 vs model group

T M T 2537 06T [ 5 A L A S5 S s A 28 4
P EE 5 A I R M s T & B0 O ORI A A R
T db/db /Iy BR 41 2 96 AR 1 AR R R R
YEF .
4 g

B JR IS AT 24 4 5 2 L A A R B T R fE N
{3 JE 1 B KRG , B e 1 I RE B R R, 2
FEC 5 T A0 DX B o ML A S5 U 48 PR B 450, 40 4
BRECHE G811 B 1 W PR 2B N B2 R A BRORE PR
B 135, R B A A U SRR 2 N 4 3K
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K10 LXRAZ5XE db/db /R4 B E B ERAE B  BE SRR A R SRR IA (w5, n=10)
Table 10 Effect of multiple administration on bodyweight, abdominal fat weight and abdominal fat coefficient in db/db

mice (zs, n=10)

2H 531 FlE/ (gkg D YR YT AR R g UG I o o /g MR AE T R AU (gg D
papiict - 25.942.8 0.485+0.201 18.882+7.807
i — 50.6+5.5" 5.042+0.723" 100.404+14.565""
L FXUAR 0.25 49.246.9 4.861+0.924 99.467+17.096
G N 42 49.6+5.7 4.820+0.773 97.541+13.087
TE&WEN 13.00 49.3+8.1 4.223+0.960" 86.007+15.299"
6.50 51.8+7.8 4.170+0.904" 80.830+12.958™
3.25 45.146.4 4.031+0.946" 89.093+15.500

L0 AL L7 P<<0.001 s H BRI LA - "P<<0.05 TP <C0.01
#4P <0.001 vs control group; P <0.05 P <0.01 vs model group

T&HIEH 325 gkg!
1 FE£EEFLREZEZT db/db /IR BT B B9 5501

Fig. 1 Effect of Qianjin Huanglian Prescription on hepatocyte of db/db mice after multiple administration

LT, Foeh 2 UHE PR 5T G RE IR SR
90% LA Lo IR IB ST HE BRI AT IS A P S, AR 2 B
FETI 2 Y e 2 3 B DR IR TR B T B AR
e PESPEEANRZ AT, BN IR R 2
— IR A BRI SR AL, IR AN 2 BUBE SRR
o P I 2R A A R 0 7R L AR A0 A < I R

AWFIRZ AL T & 3ETT & — M7 BRI
gy, e TGRS T &477), ik
F)Vh ¥, BOERTT BE LT, AT T, B,
LB R PEOE, IR R BN SR,
A AL K, B =R, H =R S e,
IR R ONHEL LR R~ 7 T7 BN Aoy
B, MAUN T, 322 0B s A 2 Tk, R T8, 1%

TE&HIEH 6.50 gkg!

T4#EiEH 13.00 gkg™

T3 G AR R S IR S8 IR 9T RS PR AT & T IR
TR HFIELL 7 HHR P 25 1S

F AT Wi PR AP e 2 i AAT O e B
A TT HEOE B BRI L. TR G T
TR N RGIERE L DR B Bl R, R
J1o H rP R AR AR R B A R PR ML b SR IE %
Ho. QBWENE R AT NS 22N B R T
RN & T EA R VR
75 HAC T ALE ThRE N 2t SR B IAN B . R
THE, T 2R R . @RIIKEE: kbT7 13
B RAEH 0T 7 A NS U R BE G
ZOhZReE S B I T ALK ThRE N it TR
B IR EE . T 2 BB SRR B PR IE  AE WA
BZ 1, DB TL B, VT, BT, U
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B ERIR . @R K BEBURL : 4077 3% B
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LI RREF . ©FFPEIRHE 40 T7 N2 R BE L =

1 BN I SSRNUNE =1 e & W Tk SR
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R RS AR . ©RIEREIER S &
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AE WL R 20, Z IR BN EZ )15 . AR,
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W B B B R A S SR IR B AR T, BE PRI

135 GHb GSP « JB & 3 7K1, Y0 15 5 i 117 22 450,

db/db /™ 20 A 12 0 AT — 8 B BB AR
AU A % 2 BURE R db/db /) B SE R

T & 3 U7 B OB /E 5 = FROOUNCAE 24, 5 1 <
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