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Abstract: Objective To investigate the metabolic mechanism of Gegen Qin Lian Decoction(GQD) on prevention of

type 2 diabete in rats induced by high—fat diet. Methods SD rats were randomly divided into normal group and
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high—fat group, fed with basic diet and high—fat diet respectively. After IR was produced in high—fat group, high—
1.65 g-kg'),
14.86 g-kg™'). The model group continued to be fed with

fat group rats were randomly divided into model group, low—dose group(GQD-L, medium dose group
(GQD-M, 4.96 g-kg') and high—dose group (GQD-H,
high—fat diet,

GQD administration, the blood glucose and IR indexes of all rats were detected, and the endogenous metabolites

while the different dose groups were given different doses of GQD for intervention. After 16 weeks of

and their differences in serum samples were analyzed by Ultra—high Performance Liquid Chromatography—quadrupole
Time— of—flight Mass Spectrometry (UHPLC/Q—TOF-MS) and multivariate analysis, in order to find the potential
biomarkers for GQD intervening IR rats and preventing obese type 2 diabetes. Results After 12 weeks of high fat
diet, compared with the normal group, the IR index of the model group was significantly higher (P <0.05), and
there was no difference in blood glucose (P>0.05). After 16 weeks of GQD administration, compared with the
normal group, the IR index of the model group was significantly increased (P <0.01), and the blood glucose was
significantly increased (P <0.05). Compared with the model group, the IR indexes of the GQD—L group and the
GQD-M group were significantly reduced (P <0.05), and there was no difference between the model group and the
GQD-H group (P>0.05). The blood glucose of GQD-L group decreased significantly (P <0.05),
difference before and after treatment in GQD—M group and GQD—H group (P>0.05). Four potential metabonomic

but there was no

biomarkers of treating IR in rats with GQD were identified by the metabonomic study of serum samples, including
and lysoPC [20: 4 (57, 8%, 112, 14Z) ].

Conclusion GQD can reduce the IR index of IR rats and prevent the increase of blood sugar simultaneously. The

hippuric acid, 12 ketodeoxylic acid, 3-oxo—4, 6— choledienoic acid,
mechanism may be related to intestinal microecology metabolism, bile acid metabolism and phospholipid metabolism.
Keywords:

Gegen (Jin Lian decoction; insulin resistance; type 2 diabetes mellitus; metabolomics; UHPLC/Q-

TOF-MS; metabolic mechanism; rats
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Frat b 8 30 3t 2 FREREGH, WA, HEUK
(8 /K TR 30 min Ji, JIPVERE, REFHH
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15 min; M E 5 W B 25 W4 2500 (15 000 1+ min™',
5 min), AIZK @ HIEE(85 : 15) 1AW 200 wl % ;
€17 30 s JEFKES L (15 000 remin™, 5 min); HL
R HERE it UHPLC/Q-TOF-MS il
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®1 SANSAARBERERI(IR)BHENER (v =)
Table 1 IR index of each group of rats before grouping(x =+ s)

2051 SR aat FPG/(mmol - L") IR 5L
IEHA 8 5.22+0.67 421 +0.90
T 32 5.92+0.24 5.18 £0.51

T HIEWHLE, P <0.05
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Table 2 Effects of Gegen Qin Lian decoction on blood glucose
and TR index of IR rats(x +s, n=8)

2151 M/ (g-kg') FPG/(mmol-L") TR $8%L
EH A - 4.58+0.58 3.9+0.42
FEAIZH - 6.04+ 134  5.66+1.01*
BRI AL 1.65 450+0.76  4.03+0.79"
ERE R 4.96 494+1.13 404098
B AR 1 7 o 7R 1A 14.86 623+157  549x1.54

T SERALE, 'P<0.05, "P<0.01; SEEAILE, P<0.05,
“P<0.01

2.3 ESRLEE I 1 ORI M 0 10] TR K B iy s K i
4l b
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Table 3 Control sample stability (positive ion mode)

W5 mizH ARREEE (RT)/min RSDu/% WETHIFL (Area) RSDa./%

1 255231 15.37 0.09 447 082 3.37
2 320.258 10.74 0.09 114 916 2.54
3 257.247 17.15 0.04 883 903 2.96
4 454292 9.22 0.12 1 033 604 3.36
5 298.274 15.92 0.04 1760 164 3.86
6  480.308 9.74 0.12 415 705 3.79

x4 BREEAREEST(ABETFERN)

Table 4 Control sample stability (negative ion mode)

S mifH ARBEEHE (RT)/min RSDw/% WAL (Area) RSDw./%

1 1129854 18.74 0.30 17421105 0.96
2 59.0140 1.09 0.27 122339 2.11
3 303.2341 15.70 0.11 6658483 2.16
4 2269778 17.21 0.11 576776 3.28
5 2421766 6.23 0.14 64278 2.67
6 381.1750 17.47 0.06 982503 0.71

W SR ULE, BRI R OE B AL i vE A e B
W2, TR I AT e SRR PR T TR R R
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T St 5 S 2 B A A A DGR A T X o AR
A ) 2} 5.178 min. m/z {E2} 180.065 5 L& 4K
i) . 38 kAR 3R AT Oy T ARAE R R, 7 X
CoHoNOs R /B, NS E 2R B 1
mlz 51.940 3. m/z 79.054 8. m/z 108.044 9; E it 5
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PRIR ) B b o B 3 e A5, e 28 %8 78 Hoh Hippuric
acid, UL 3,

Pl RN 507, RASEIEAR S 7 MR
Rubmicyy, HhSels 44y, g1k S5, 51
RUZH TS, B %S 3% 1 050 & 2H B {ff T2DN i 45
KEL G 5 IR A OC 8y ¥ 76 A 5 & 4 [l 9
H o Hippuric acid ( & JR fi® ) . 12— Ketodeoxycholic
acid(12-E%HfR ) . 3-0x0—4, 6-choladienoic acid _F
W, ZRAEAGIFEX(P <005, P<001);
LysoPC[20:4(57,87,11Z,147) ] (5 i 5 B Tk IE 55
LPC) i, (HZERTIL RSP > 0.05),
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Figure 1 Total ion chromatograms of positive and negative ion modes of rat serum sample
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Figure 3 Secondary mass spectrometry of Hippuric acid
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Table 5 Effects of Gegen Qin Lian decoction on biomarkers of IR rats(x +s, n=8)

TR AR/ (x10°)

- _— -
F5 AREEE/min mkE TR HEYIbRE) T P R L

1 5.178 180.065 5 C,H,NO,  Hippuric acid (2 fRJR) 3.99+0.56 0.16 + 0.03* 1.18£0.18"

2 8.791 544338 3 CoHuoNO-P  LysoPC[20:4(57,87,117,142)] (VEIMBEISHEARG, LPC)  3.13+0.34  3.72 + 0.44' 3.47 031

3 7328 3912834 CuHyO:  12-Ketodeoxycholic acid(12-348HR) 1.81+0.51 1.20 +0.39° 185+0.17

4 12450 371258 0 CouHyO;  3-Oxo—4,6-choladienoic acid 1.06 £0.70  0.47 = 0.24* 0.97+021"

5 6.589 2882890 C;HxNO, 3.64+1.50 4.35+0.72° 3.16+0.52"

6 7910 5183200 CyH.NOP 453+ 1.61 3.60+1.41° 3.90 +0.89

7 7710 3612300 CxH.0, 0.22+0.08 0.25+0.09 0.29 +0.09

TE: HIEWALEL, 'P<0.05, *P<0.01; S KE, P<0.05, P<0.01
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112, 142) |G MBS BEALAL, LPC).
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e B2 FIR & 2R 3 A9 B k3 . AR S IR R 7K
V- T 1 5 B A H T 1 T AR WA A U T BOE S
MR E AN, Liu 595 R, HigiE
AR RE Z REPERRAR I, FETURG 2 R & R AR
PU e A S A B i 1 0 45 A Y8R T i A

PRI I T L S S PR TR B 8 % A1 1 38 T 2E 0 3 1) 1
Bl ARLEEER B, BB SRR S IR
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12— 2% H 2 F11 3—Oxo—4, 6—choladienoic acid
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