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Effect of Qianjin Huanglian Pill on rat model of impaired glucose tolerance
induced by high fat and high glucose
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Abstract: Objective To observe the therapeutic effect of Qianjin Huanglian Pill (QJ) on prediabetes. Methods Ninety male SD rats
aged from 4 to 6 weeks were selected and 10 were randomly selected as control group. The remaining rats were fed with high-fat
and high-sugar diet for five months continuously. The blood glucose level at 0.5 h after glucose load (2.5 g-kg™') in control group
and model group was measured. Seventy rats with abnormal glucose tolerance [0.5 h blood glucose > 8.5 mmol-L™" and 0.5 h blood
glucose and AUC were significantly higher than control group] were randomly divided into seven groups: Model group, Metformin

hydrochloride tablet (125 mg-kg™) group, Jingqi Jiangtang tablet (2.1 g-kg™') group, simvastatin group (0.8 mg-kg™") and JQ high-
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dose, medium-dose and low-dose (crude drug 6.50, 3.25, 1.60 g-kg™") groups, ig, 10 mL-kg™', once a day for 28 d, control group and
model group were given the same amount of deionized water. To observe the effect of QJ once administration on glucose tolerance
and the effect of multiple administration on glucose tolerance, insulin tolerance, starch tolerance and blood lipid. O Glucose
tolerance: After fasting for 12 h without water restriction, each group was given 2.5 g-kg™' glucose intragastrically, and the blood
glucose levels were determined before, 30, 60 and 120 min after glucose administration, and the AUC was calculated. @ Insulin
tolerance: Without fasting, blood glucose was measured before insulin administration, 5 U-kg™ insulin solution was sc in each group.
Blood glucose levels of rats in 45, 90 and 180 min after insulin administration were measured and AUC was calculated. 3) Starch
tolerance: After fasting but without water for 16 h, each group was given starch paste 2.5 g-kg™ intragaally, and blood glucose levels
were determined before starch administration, 30, 60 and 120 min after starch administration. The levels of triglyceride (TG), total
cholesterol (TC), high density lipoprotein-cholesterol (LDL-C) and low density lipoprotein-cholesterol (LDL-C) were detected in
blood samples after four weeks of continuous administration. Results Compared with the model group, administration of QJ for
once, one week and three weeks could significantly reduce blood glucose of rats after glucose loaded (P < 0.05, 0.01, and 0.001).
Administration of QJ for three weeks could significantly enhance the hypoglycemic effect of insulin (P < 0.05 and 0.01).
Administration of QJ for four weeks could significantly reduce blood glucose of rats after starch loaded (P < 0.05 and 0.01) and
serum TG and LDL levels (P < 0.05 and 0.001). Conclusion QJ could significantly improve IGT, enhance insulin sensitivity,
improve insulin resistance (IR), significantly reduce serum TG and LDL levels and improve abnormal lipid metabolism. Its
hypoglycemic effect is comparable to that of metformin, which is stronger than that of Jinqi Jiangtang Tablet. Its effect of improving

insulin resistance and increasing insulin sensitivity is stronger than that of metformin and Jingqi Jiangtang tablet. Its effect of

regulating blood lipids is similar to that of metformin and simvastatin.
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Table 1 Effectof QJ once administration on glucose tolerance blood glucose in rats with abnormal glucose tolerance (;:I:s, n=10)

sl Fiilh=] 7 éﬁ%ﬁﬁm{ﬁ%‘/ TR R 04/ (Cmmol- L) AUC/ mmol L1
(E#gkg D (mmol-L ™) #A5BE)5 0.5 h ABEE1.0h  4BEE2.0h
papiict — 5.4+0.5 7.1£0.8 7.3£0.5 6.1£0.5 13.4+0.7
A — 5.3£0.5 9.2+0.6"" 8.7+0.7" 7.5+0.7" 16.2+1.0"
R = XU 0.125 5.2+0.4 7.240.8" 7.5£0.6™ 7.3+0.5 14.1£1.0™
SRR 2.10 5.5+0.7 7.6+0.3" 7.8+0.6™ 7.2+0.2 14.6+0.7""
EAARTT 8§x10 * 5.3+0.6 8.84+0.7 8.5+0.9 7.4+0.7 15.8+0.9
T&WER 6.50 5.5+0.3 7.4+0.6™ 7.3+0.47¢ 7.0£0.6 14.0+0.8""
3.25 5.3+0.3 8.1+0.7" 8.0+1.2 7.3+0.7 15.0+1.0°
1.60 5.1£0.5 8.6+1.1 8.440.5 7.5+0.5 15.6+0.7

5t AR LA P <<0.001 s SR A LS TP <<0.05 TP<<0.01

TTP<0.001; 5 4 TSR A L “P<<0.05

##p <0.001 vs control group; "P<0.05 “P<0.01 "P<0.001 vs model group; “P < 0.05 vs Jingi Jiangtang Pill group

F2 FTEEERALE 1 BAMHETERE X RIET S MAER 00 (x+s,n=10)

Table 2 Effect of QJ for one week’s administration on glucose tolerance blood glucose in rat with abnormal glucose

tolerance (;:i:s, n=10)

5 Fiilh=v] 25 245 T R/ R £ 1 /(mmol- L") AUC/
(H#gkg D (mmol-L D Z5HE 5 0.5h ARG 1.0h 45 2.0h (mmol-L ™ "*h)

X HEE - 4.8+0.3 7.3+0.5 7.6+0.3 6.7£0.6 13.9+0.4
LY - 4.840.3 9.0+0.4"" 8.6:+0.6" 7.5+0.4" 15.8+0.6"
TR WU 0.125 4.6+0.2 7.240.3" 7.740.5™ 7.7+1.4 14.441.1"
SRR 2.10 4.740.4 7.8+0.4"" 7.84+0.6" 7.1+0.6 14.5+0.8"

EARAMTT 8X 10 4.9+0.3 8.4+0.7 8.4+0.7 7.6£0.4 15.5%1.0
Ta iR 6.50 4.9+0.4 7.5+0.5"" 7.7+0.6" 7.440.3 14.5+0.6™"
3.25 5.1£0.2° 7.7£0.4™ 7.8+0.7" 7.6+0.3 14.7+0.7"

1.60 4.9+0.5 7.7+£0.6™ 8.3+1.0 7.4+0.5 15.0£0.9"

LML 7 P<<0.01 #P<<0.001: SBERIALLE - "P<<0.05 "P<<0.01 "'P<<0.001
P <0.01 "P<0.001 vs control group; "P<0.05 “P<0.01 ""P<0.001 vs model group
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F3 TEEERALIEAMETESE A RIET 8 MAER I (2+s,n=10)

Table 3 Effect of QJ for three-week’s administration on glucose tolerance in rat with abnormal glucose tolerance (;:i:s,n=10)

Failh=v] SR A IR/ B & I/ (mmol - LY -
2H 5 AUC/(mmol-L™""h)
(H#jgkeg ) (mmolL 0.5h 1.0h 2.0h
popit - 5.0+0.3 6.4+0.5 7.0+0.4 6.840.5 13.1+0.6
T - 5.240.4 8.4+0.7" 8.3+0.7" 8.0+0.5" 15.741.1%
TR — W XU A 0.125 5.0£0.3 7.740.9 8.5+0.8 8.0+0.5 15.4+1.0
SRR A 2.10 4.840.5 7.4+0.5" 7.940.6 7.940.6 14.8+0.7"
FEARAMTT 8X10" 5.1+0.4 8.1+£0.5 8.4+0.7 8.3+0.8 15.8+1.0
TE&WER 6.50 5.0£0.3 7.5+0.7" 7.9+0.8 7.2+40.57 9588 14.5+0.8°
3.25 5.140.4 7.5+0.8" 8.3+0.4 7.5+0.7 14.9+0.4
1.60 5.2+0.4 7.4+0.6" 8.5+0.7 7.741.0 15.2+1.0

xR R P<<0.001; SHE A LA " P<0.05 TP <0.01; 5

. 44p<0.01

W WA H PP <0.05 BP<<0.01; 5 4 B BERE A

#4p < 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 hydrochloride tablets

group; “P < 0.01 vs Jingi Jiangtang Pill group
B (P<<0.001) 5 SR 2H FL 5 , 4 16 A 1 AT 42 3%
E R EAE A AUC B E R (P<0.05). S5REH
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A (P<0.05.0.01) . 5% I 41 b, #8578 41
AUC &2 THE (P<<0.001) ; 5 R 40 L 45, 4 16 %
B AT 4 0% B R R4 AUC 2 3 PR R (P<
0.05.0.01), H T4 303 fy m f 8 4 AUC & E K T

R U 4 (P<0.05). 45 R EW T & HE
42 3 B e A I 2R IR A ) S g e, L
VR R 5% 2 % AL (1 1 FH 5 T SRR — H DU A
35 TERERAH4ANEREREARTEH
it = AR Gl ERIARLA D)

SEIRUNER S TR, ShVE N BT T &8 % R i
H M opE A AR TR A L R — R OOUI 4 e &
BEFERE R (P <0.05) . RiEtr e, SXTIRA thE,
A5E R 20 K BRI A 7K P 2 2 i (P <<0.054 0.001) 5
BUERE 0.5 h, BhR —H XU & A T4
BEE 3 AN 7 A KRR I R A ¥ B I T A Y
4 (P<0.05.0.01.0.001). AiEk)5E1h, T4
e ) AR BRI RS R E R TR A (P <
0.05) . ZAUER G 2 h, T4 38 % 57 & 41 K R
PEAE B E R T R4 (P<0.05) . S5xFHR4ELER,

R4 TEEERAYEIAMETEREARBELRET BRI (xts,n=10)

Table 4 Effect of QJ for three-week’s administration on insulin tolerance in rat with abnormal glucose tolerance (;:l:s,n=10)

s A/ o5 JR S 2R T IR/ 25 IR 5 2 5 LE/ (mmol- L™ AUC/
(FZjgkg D (mmol-L™") 45 min 90 min 180 min (mmol-L™"-h)

ot e - 5.840.4 2.840.3 2.540.4 4.5+1.2 6.9+0.9

T - 7.6+2.5" 3.8+1.2 3.6+1.1* 4.9+1.1 9.0+1.2%
R = U A 0.125 7.2+1.6 3.9+0.6 3.70.5 4.440.9 8.7+1.0
& PN 2.10 6.5+0.5 3.6+0.6 3.240.7 4.1+1.0 7.9+1.0"
EARATT 8X10* 7.8+1.8 3.8+0.7 2.9+0.7 4.6+2.2 8.4+1.8

T &k 6.50 6.7+0.6 3.6+1.3 2.9+0.6™ 3.5£0.9" 744127
3.25 7.340.9 4.0+1.4 3.1£1.5 4.341.5 8.3+2.2
1.60 7.0£0.4 4.441.7 3.540.7 4.9+1.8 9.0+1.0

SxB4LEE *P<<0.05 #P<<0.01 **P<<0.001; SHRAL L "P<0.05 “P<<0.01; 5 &2 = P XU 21 e - 3P <<0.05 %*P<<0.01
P < 0.05 #P<0.01 *P<0.001 vs control group; P < 0.05 P < 0.01 vs model group; 3P < 0.05 %P < 0.01 vs metformin hydrochloride

tablets group
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R5 TLHERAHIFANETESREXREHT RN (xts,n=10)

Table 5 Effect of QJ for four-week’s administration on starch tolerance in rat with abnormal glucose tolerance (;:I:s, n=10)

i) i/ 5 YT K9 T LB/ 258 B I I FE/ (mmol- L1 AUC/
(HEZigkg ") (mmol-L™") 0.5h 1.0h 2.0h (mmol-L"-h)
X HE - 5.3+0.5 6.4+0.3 7.240.8 6.6+0.3 13.2+0.7
A - 5.1+0.3 8.5:+0.9" 9.0+1.2% 7.0£0.6" 15.81.27
SRR XUy 0.125 5.540.7 7.7+0.6" 8.5+0.8 7.240.6 15.240.9
G N A 2.10 5.440.6 7.1+0.7"" 8.1+0.8 7.340.9 14.6+1.0°
FHAT 8x10* 5.0+£0.6 7.840.6 8.54+0.6 7.3+0.3 15.240.5
Ta iR 6.50 4.8+0.4"%% 7.4+0.7" 7.9£0.4" 7.1£0.8 14.340.9"
3.25 4.9+0.5 7.4+0.8" 8.3+0.8 7.0£0.9 14.7+0.8"
1.60 5.0£0.5 7.3+£0.6" 8.2+0.4 6.1£1.0° 14.120.7"

o BRZH LG - "P<<0.05 "P<<0.001; SR ZH LG - TP<<0.05 TP<<0.01 "TP<<0.001 ; 5k HXUIUN 4 LU S P<<0.05; 5 4 IR 4R LL
#:4P<0.05

“P < 0.05 *P < 0.001 vs control group; ‘P < 0.05 P < 0.01 P < 0.001 vs model group; *P < 0.05 vs metformin hydrochloride tablets
group; “P < 0.05 vs Jingi Jiangtang Pill group

FERLZH AUC &2 T 5 (P<<0.001) ; 58 4 b 45,
SR BENE T &% 34N R4 AUC 2 Ff
K (P<<0.05.0.01), HT &% fy /77 & 4 AUC &2
FART R — ORI 4H.(P<0.05) . 45 RERIIT
& BOE 45 25 4 1 Ae 3 AR IR R SO
B K BTN S0 S IR, 3L ok T R i
M /R 58 T 2R R — UK A, 5 &1 BB A
4

3.6 TEEERGRH4EXTENEREARMASAIN

gER R 6 fron , 5 xf B LA, BB A K R
TG.TC.LDL-C 7K ¥ & 2 FF & (P<<0.001) ; #h 8 —
FOSUIT A SR AR AT T & 380 A 3 AN I &= 41 TG
LDL-C /KF & K TR 240 (P<0.01.0.001) 5 £ 1S
FH B 20 TC /K R TR 4 (P<0.05) . 25
TS T0E A 24 4 J8 e 02 BRAR = i v b 2omi
i} 2 7 K B TG LDL /K7, 39/ 35 if fig 5975 Fi 55
ERTR MR AR AT A 24

F6 TLEERAT4FEETESEARMALH I (vs,n=10)

Table 6 Effect of QJ for four-week’s administration on lipid contents in rat with abnormal glucose tolerance (;:ks, n=10)

ZH FlE/(EHgke D) TG/(mmol-L ')  TC/(mmol-L ") HDL-C/(mmol-L™")  LDL-C/(mmol-L™")
X HEE - 1.85+0.39 0.74+0.35 1.2740.25 0.47+0.16
LAY - 2.95+0.40™ 1.49+0.217 1.44+0.14 0.87+0.15™
SRR — WOy 0.125 2.44+0.36" 1.62+0.35 1.34+0.18 0.66+0.15"
G b 2.10 2.62+0.30 1.15+0.19° 1.40+0.13 0.79+0.15
EARAMITT 8X10°* 2.50+0.26" 1.48+0.43 1.31£0.16 0.69+0.11°
TawiER 6.50 2.42+0.32" 1.29+0.34 1.33+0.20 0.66+0.08""
3.25 2.35+0.45" 1.22+0.32 1.31£0.17 0.65+0.15™
1.60 2.33+0.49" 1.41+0.48 1.18+0.25° 0.65+0.17"

b A B P<0.001 ; SRS LS. "P<<0.05 TP<<0.01 ""P<C0.001
#P <0.001 vs control group; "P<0.05 “P<0.01 ""P<0.001 vs model group

4 g

B PR A2 H A 3R P AR 2 3 ) i, 2 —
T B B N IS P 08 e A e M it B =
ST TR BRI R O R 2 B T A AN 2 B
PRIPG 2 18] ()3 B B J & 2% M0 AN IR B 2R 4 Wk
HREAR T A2 b & e 5 R 2R R e i) R R, Hois

b7 o 9« 25 I LB << 7.0 mmol- L' 171 AR 6 % 0 if
ARG JE 2 h BE N 7.8~11.1 mmol L™, Hfifi &
S 5 AR R ORI R AR YA O R LB
9 R AL T 16 52 (R 2R 2 — 07, IR TR W T i
w5 B BN DA A PR 1 B AR B R L.
AR RS, m R B R R S =
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ROR W E, HB 0 NP &2 R AT, A&
W 50K i v A v i s el ] R g 7 9k 5 ST KRR T
BRI

R UK 2 WS RV IT M — & 4,
2010 4 35 [E 4 JR 9% 0 25 (CADA) B R IR 12 7 bt vh
BH A L DR PR TR R % A IR e — 245, #h IR
U AR SR T BE PR HI A Y 245 4 O R ok
2 PG IR R 2E AR ST, SRR BE BT O o
B S R AC A 1 52 07 1370, HAA 97 I # L 0E f
PRI 3 S 1R ) R, 25 0 AR A A e
JoE B Z AP R AR S5 O T B A B AR RS
AT 2 72 Ik I Tk 4T B A (HMG-CoAD I8 i iy
O] 0 0] P YR TR ] i R Y LR 22
T AR K 2 B R v G I I R A I R
HITH,

MR B R SR R T TR (B N
28 ) v R LR AL A B A B (e BLEL G ) R
Vi S L AL A BV A, e A e B DAY R A AR
AR, LLIE RO IR B AR iR T ik
TS K MR EE 5 IS 5 A by i, R AR
A A FH ORI 6T, 7 DT RN EE R
T4 5% O R 9T R R B 2 By IR B A LS
(B2 TE&L4T), THEERNE, AR, AN
F, 22 BRIE A2 Thak, BRTHEE . Z T & KBk
PRESUEST R Y)W F R B, 38 (1 58 PEFR A5 /)
BEG 5 A 1 11 7 M 8 b A I 350 T KK IR 388 o g
By FHURME GE R 2, T & 30E R 2 5 RER
BT T S 9% R T A 22 A A YTl I R R L A
> TSN A KPR F o0t ok B Rkt At
T &WEER GRS KRAAS
ERTR — FOSUC R R 24 1) B T8 A D, B4 0 AR A T
SV BENE A 4h 245 1.3 ] B PR RORE T B K
B 7077 5 IfLWE S JFG SO R T e AR A 3
T ERIR W OOUNC T 4 BE BB s 45 240 3 8 R AR
IR IBE A 3 1 i, o i B AR PUAE A, 1
oeR Ji B 2RO, AR 5 T 3R R I s 45
2 4 JH B W PR A UE B AR A S N, G 55 UE K T
B RE 5T SRR — W UL A, 5 S TS BEBE A
24525 4 R B 35 4K TG LDL /K°F , F k3 1 fig
SEE MR SR A SRRV T A . 4
RRY, T &% A E TR ekl S R
BT PR IS b 7 35 B — 8 97 3%

AT PR Lt X B PRpT B bR T £ 5 B B I
YT IZ A28 3, 4 2R R BG T F

B AL 24 R RCR W2, A AL A 1 L (R
JAR IR 55 AN RSONE 5 FR g fE AR AL B 2
1o 2 U R DR T B Y UG O ROIE R
Ao FHI H B R 2 TR I B R AT R e
{0 32t Ji& , T RO i 8 S R A B KRS ANUOR
Bee TR FR A 1) R A 6, R IR A 5 v B9 R 7 1) R
RO E R 2 e S AR LA AS B L A A
BE AR FIHL R S VP O s o4 A0 2 4 28 28 75 T 7% 75 TR
NI T CASYI S 4 b IR 55 W s 2 5 B B b 24
HH G 24 35 FH AR e PR L o
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