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Hypoglycemic Effect and Mechanism of Compound Vinegar Oral Liquid on Diabetic Mice
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Abstract: By establishing a hyperglycemic mouse model with pancreatic islet injury and conducting continuous
intervention for four weeks, the hypoglycemic mechanism and metabolic pathways of a compound vinegar oral
liquid, formulated with Shanxi aged vinegar and Chinese herbs, were explored through routine physiological and
biochemical indicators as well as untargeted metabolomics of small intestinal contents, and the ameliorative effect
of this product on glucose and lipid metabolism disorders in diabetic mice was evaluated. The results indicated
that the compound vinegar oral liquid could alleviate the trend of body weight loss and effectively reduce food
and water intake in diabetic mice. Compared with the model group, the organ indices, fasting blood glucose (FBG)
levels and glucose intolerance were significantly reduced (P < 0.05) by medium and high doses of the oral liquid,
and the abnormal changes in four blood lipid indices caused by hyperglycemia were also alleviated. Furthermore,
non-physiological alterations in liver antioxidant levels and inflammatory factors in diabetic mice were significantly
ameliorated by the treatment. Untargeted metabolomics analysis of small intestinal contents revealed that, compared
to the model group, the medium-dose group exhibited significant upregulation of anti-inflammatory and antioxidant

metabolites, downregulation of diabetes-related metabolites such as ceramide NS, and substantial improvements in
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pathways such as the adenosine 5'-monophosphate-activated protein kinase and bile secretion signaling pathways.
In conclusion, the hypoglycemic compound vinegar oral liquid was demonstrated to help maintain healthy
blood glucose levels in diabetic mice. Its mechanism was suggested to be associated with anti-inflammatory and
antioxidant effects, alleviation of insulin resistance and the amelioration of glucose and lipid metabolism disorders.
Keywords: hypoglycemic effect; compound vinegar oral liquid; diabetic mice; glucose and lipid metabolism;
metabolomics; improvement
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immunosorbent assay, ELISA) JWERA & _LiEEFE
EDRFEHRAF; 96 T &R E XA E (BCA
%) F Y LR U
12 {5

AR323ANHL TR B {E CHIMN)D) ARA
A; UKSTN-50% DjfefR BURAAHLAL A& M S A A
PR AR A A s S20K pHF  HERF#-4LR 2 108
(i) BRAA; GA-3MMNR = iR
MAERAF; GL2SME#EE Gl LA HTH =R
AR ATR: SHZ-82MHE /KK il T AAGEAR A
"]; TISSUEPREP-02ZH VAL il {5 Sk i R
IR2AF; SYNEKGY4Z Difelbni  SE[EBioTek A Fl;
UHPLC-Exploris240 i s 800 3 5 1A B i A2 46

B SRR REHE AT .
1.3 ik

13,1 CUIRGRE i il %

L PG EBREE G R IR 4G, B2 BE4ERFTE —0.07 MPa,
AR EEERFIERD C, R BIBEIRARW: 2% B R6 g
R4 g, AHEE4 gv HHS3 gWECLUAREL, LR L
1:10 (g/mL) H/KIEA, 100 CTHIZS0 minjFidjg, HI#
2, SAREURYE T 2R 2 R 28 00R s #1300 R
Y TR 248 WURD Fh 2 SR BGR RC JE B R T I IR R, 15 2
e, .

1.3.2 BEPRI /N AR AL 4 57

NP SEI T RS (R 5 D RER 30 5 VAN
(20234 ) A BT 4 R i 4e e K #)
o BENLIEEUI2 H/NRONIER XA (NC) , Milwds
3~5 h/E AR IMEE (fasting blood glucose, FBG) .
HoAt/NFRZE &24 WEIEIEESSTZ 130 mg/kg (FHUKH T
AT R G2 PRI #1011 @/100 mL STZYES 7, BLHIIL
Bi) , MR m b R TR, 7 dE/NREE 4 hE I aE e
M¥E (fasting blood glucose, FBG) {H, #£10~25 mmol/L
Z U A A T o
133 HRER

B IER ST /N B2 BB RO LA (DO T
i Eh PR AL (PC) (860 mg/kg)  BEE 5 IR
RFIEA (LD, 500 mg/kg) B 5 IR 7 &40,
(MD, 1000 mg/kg) « BiE 7 FIRWE S FIE4 (HD,
1500 mg/kg) , PCAUANAHEREFEMI106E, K. . &
PR B 7 RIS BN NARHER RIS, 100 1565,
BA/NRI2R, SLI W4 RAHE B T I 44h Res 7

A SZEARE A, NCHMDCAHL T 781K, R ETFIA
HEH, NREBRREYOK. FRRRTELX, RS
TEESZ AR AT E, RREE4SE . T /N BRAE T IO TR T
AMESAE, BARSER T R kL.

#1 PRI REE

Table1  Animal experimental design of scheme
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Fig.1  Effect of compound vinegar oral liquid on body weight (A), food
intake (B), water intake (C) and FBG (D) in mice
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Table 2  Effect of compound vinegar oral liquid on glucose
tolerance in diabetic mice
a5 [ (mmol/L) AUC/
ikl
0 min 30 min 60 min 90 min 120min~ (h* mmol/L)

NC  815£093 12.73£156 10.70£0.71 8.87+080 8.00x0.78  20.19x0.70
DC 27474188 32254158 29.92+1.62 2848+1.08 27554156 59.08+1437
PC  2242%129 2762146 2523£0.69 2335£1.63 22771141  49.40+0.83*
LD 24271164 30.2+178 2727£159 2522%1.13 24731213 5355125
MD  23.08+2.05 28.80%2.05 27.77£2.54 24.05£140 22.33£2.03 51.67x139*
HD 2147£142 27.05£1.02 2537+090 2352+147 21.87x135 4880+0.97%*

T ENCHULLE:, # ZE R EE (P<0.001) ; 5DCHIE, *Z5R7
B¥F (P<0.05 , **ZEFmELRE (P<0.01) . &3[F[.
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TR T (P<<0.05) , FRIAASFIRE S0 BE R /N B
B RE. B ER, DIHDRBUER B AR .
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Table3  Effect of compound vinegar oral liquid on organ
indices in diabetic mice
Hu FEREg RS % 5 5/ g B TR R %
NC 1.934+0.34 4.45+0.83 0.71£0.07 1.61+0.20
DC  253+032 9254095  0.73+0.05  2.66+028"
PC 2254042 8.5440.75 0.731+0.06 2.34+0.21
LD 2324037 9.07+0.90 0.63+0.09 2.524+0.20
MD 2.2940.49 8.07£0.51 0.651+0.13 2.45+0.39
HD 2.1940.30 7.69£0.72%* 0.63+0.06 2.21%0.15%
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Fig.2  Effect of compound vinegar oral liquid on four indicators of
serum lipids in mice
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Fig.3  Effect of compound vinegar oral liquid on antioxidant
level in mouse liver
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