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[ Abstract | Objective: To explore the mechanism of Jingi Jiangtang tablets on improving lipid metabolism
disorder in type 2 diabetic rats from the perspective of metabonomics. Method: Type 2 diabetes mellitus model

was established in 45 male Wistar rats fed with high fat diet and 3 times of intraperitoneal injection of streptozotocin
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(STZ, 35 mg-kg™').

and Jingi Jiangtang tablets group. Jinqgi Jiangtang tablets group was administered continuously for 4 weeks. At the

After successful modeling, the rats were randomly divided into normal group, model group

end of administration, the blood was taken from the abdominal aorta and the blood lipid level was detected by a
semi automatic biochemical analyzer, the pathological changes of the liver were observed by hematoxylin-eosin
(HE) staining; the blood samples in different groups were detected by UPLC-Q-TOF-MS. Principal component
analysis (PCA) and partial least squares-discriminant analysis ( PLS-DA) were used to screen the differential
metabolites among the normal group, model group and Jingi Jiangtang tablets group, these differential metabolites
were identified by mass spectrometry information and public database retrieval, and their metabolic pathways of the
Kyoto encyclopedia of genes and genomes ( KEGG) were analyzed. Result: Compared with the normal group, the
level of blood lipid in the model group was significantly increased, the serum lipids in Jinqgi Jiangtang tablets group
were significantly lower than those in the model group. In the model group, obvious fatty granulocytes appeared in
the liver, the hepatocyte fat granulocytes were significantly decreased in the administration group. There were 12
kinds of endogenous substances with significant changes in type 2 diabetes mellitus model group and the normal
group. After intervention with Jinqi Jiangtang tablets, the levels of arachidonic acid, L-carnitine, lyso-
phosphatidylcholine (LysoPC) (17:0), LysoPC (P-18:0), LysoPC [22:4 (7Z, 10Z, 13Z, 16Z)] and
stearyl carnitine showed a different degree of callback. A key metabolic pathway, arachidonic acid pathway, was
obtained by further analysis of the metabolic pathway. Conclusion; Jinqi Jiangtang tablets has a certain callback
effect on the differential metabolites of lipid metabolism in rats with type 2 diabetes mellitus, and its mechanism is
mainly related to arachidonic acid metabolic pathway.

[ Key words | Jinqi Jiangtang tablets; metabonomics; type 2 diabetes; lipid metabolism disorder;

biomarkers; arachidonic acid; lyso-phosphatidylcholine
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n=15)

Table 1 Effect of Jinqi Jiangtang tablets on blood lipids of type 2

diabetic rats in different groups (x +s,n =15) mmol -L ™!
251 HDL-C TG TC LDL-C
EH 0.26+0.03  1.3820.19  2.53+0.24  0.39 +0. 14
R 0.42+0.13” 4.45+0.61" 6.75+1.57" 4.35+1.87"
SR 0.28 £0.10°  2.75£0.50 3.42 +£1.05%  2.04 £0. 84>

W5 EHARE P <0.01,” P <0.05; 54 84 [
HP<0.05,

C. IEH 4L M. BERIA];JQ. & M A 4 (B’ 2 ~5 RISk 2 [[])

1 SRR R RXRFAERFED R0 (HE, x400)
Fig. 1
liver in diabetic rats ( HE, x400)
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Table 2 Differential metabolites in blood of rats in different groups
No. tg/min m/z et s MY FC
1 4.7117 468.308 8 1 -+ DU Bk -2 -2 2L I B AE [ LysoPC(14:0/0:0) | Gy, HygNO, P ! I 165
2 5.082 6 494.324 7 LysoPC[16:1(9Z) ] C,,H, NO, P ! I 133
3 5.252 3 520.340 8 LysoPC[18:2 (9Z,12Z) ] C,HyyNO, P | I 166
4 5.637 9 426. 358 4 12 WE PR C,sH,,NO, 1 1 2.20
5 5.867 3 518.322 9 LysoPC[ 18:3(62,9Z,12Z7) ] C,eHys NO, P l 1 1.22
6 6.251 9 428.374 1 i i 1 1A B C,sHyyNO, 1 722
7 6.264 2 510.355 8 LysoPC(17:0) C,sHy, NO, P il ! 2.61
8 6.373 0 572.371 4 LysoPC[22:4(7Z,10Z ,13Z,167Z) C4Hs,NO, P 1 1 159
9 6.526 4 508.376 2 LysoPC(P-18:0) Cys Hsy NOG P 1 I L4
10 7.414 0 550.387 2 LysoPC[20:1 (11 Z) ] C,HyNO, P ! o2
11 8.604 1 305.248 5 T2 D04 R CyHy, 0, 1 | 2.08
12 8.750 4 540.535 9 ceramide(d18:0/16:0) Cyy HeoNO; ! ! 1.28
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Fig.5 Heat map analysis of differential biomarkers in blood of rats from different groups

2.11 R Hr ¥ UPLC-Q-TOF-MS 5 % i
R IE 9) BdE S A MetaboAnalyst 3. 0 474X 1 1@ 3%
AL AR R 1 RS & R R IR 2 B R
Jig AR 28 LAH OC B o A I8 s —— 8 AR DR R AR
i g%, WK 6
3 itig
TE 2 BUME PR B Bt 2K AR AR, IR BT 78 T I R
ORI P B BT 2 A A R O T R A
I, TG 23 76 T 40 i o it B R AR, I i i OF 5 & 1
JUE B I A8 o 10 Y R B A 2 L R0 I B B AR
JHF B JR I 72 e 8 G B AL, A S 30 >R FH A8 2 2 4
ARFSE & ECRBE AR T 2 B0BE PR I AU 3L Y R
B, 45 SR AEWE PR KRR A v e 3 it g W 4 T O
JUE HF B R i IR, 4 T 4 B R 0 BT AN i
BERIE g 56 R 0 M 1) 2 4 K IR DR e b, 3R B
S FC R o X 2 BURE bR R BT i I 248 P A oo
- 106 -

2 C
A DU Ii?
LysoPC(P-18:0) i
LysoPC[22:4(7Z,10Z,13Z,16Z)] g
T e v -1
LysoPC(17:0) 2
i T T PRk
)
275
270
2.65
B 260 )
N A 1 DU L
2.50
24515
0.00 0.05 0.10 0.15 0.20 0.25 030

T B e

Bl6 SEMERASHEINAZSZAGYNGEERDH

Fig. 6 Metabolic pathway analysis of differential metabolites

between Jingi Jiangtang tablets group and model group
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