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Effects and mechanisms of drinking on blood lipid in rats based on metabolomics
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(1.State Key Laboratory of Southwest Chinese Medicine Resources, School of Pharmacy, Chengdu University of Traditional Chinese
Medicine, Chengdu 611137, China; 2.Luzhou Pinchuang Technology Co., Ltd., Luzhou 646000, China)

Abstract: SD rats were selected as research subjects and were administered low-dose (2.63 ml/kg) and high-dose (5.25 ml/kg) of a certain brand of 52°
strong-flavor (Nongxiangxing) Baijiu, as well as ethanol with volume fraction 52% (5.25 ml/kg) for 30 d, according to the recommended maximum daily
alcohol intake for adults (25 g/d). The effects of different doses of Baijiu on lipid metabolites and lipid metabolism related pathways in SD rats were
explored by non-targeted metabolomics method of ultra-high performance liquid chromatography-quadrupole/electrostatic field orbitrap high-resolu-
tion-mass spectrometry (UPLC-Q/Orbitrap-HRMS). The results shown that continuous administration of low- and high-doses of Baijiu for 30 d had
no significant effects on the body mass, liver index, liver function and blood lipid function indexes of rats (P>0.05). However, after 30 d of intragas-
tric administration of ethanol with volume fraction 52%, the lipid metabolism dysregulation was induced in the rats, with a significant increased in total
cholesterol (TC) levels (P<<0.05). The experimental groups could be effectively distinguished by orthogonal partial least squares-discriminant analysis
(OPLS-DA) based on blood lipid metabolites, and a total of 814 lipids were identified, predominantly triglycerides and phosphatidylcholines. As the
Baijiu dose increased, the number of altered lipid metabolites in the rats increased. Drinking mainly affected lipid metabolism-related pathways, which
were primarily enriched in glycerophospholipid metabolism, linoleic acid and alpha-linolenic acid metabolism pathways. The lipid metabolites in the
ethanol group were also enriched in insulin resistance pathway and lipid-atherosclerosis pathway.
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Table 1 Effect of continuous administration of 52° strong—flavor Baijiu for 30 d on body mass of rats
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Table 2 Effect of continuous administration of 52° strong—flavor
Baijiu for 30 d on liver indexes of rats
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Table 3 Effect of continuous administration of 52° strong-flavor
Baijiu for 30 d on liver function indexes of rats
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Table 4 Effect of continuous administration of 52° strong-flavor
Baijiu for 30 d on blood lipid function of rats
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Fig. 1 Principal component analysis of blood lipid metabolites in rats
continuously administrated with 52° strong-flavor Baijiu for 30 d

252 B4 4K R A AR AL 4 IE A M /N = FE-#
LR iy

SIUERF X 23 AN R LR s R 9 E R A T, 30— 20 X 4
P A TOPLS-DA, {5 41F i [ 43 B BURIA B B 51 - OPLS-
DA 55 BB A 50 45 R L2 i B2 A~2E R 41, 3%
BEEAT930 d, ZFEAL S 28 4L ARFI RS 25 A 4L i
52 AAREAR R RS CB4  m RS 24 b
HAGY T A5 R W], & 4K BULIE A L 7] 1) OPLS-DA
T ELAT B 1R m] SE PR TI0I 8 T o

A
200
g 100 . -
5’ 0 o FHA
o 'Y ) L Z;E!E?ﬂ
= -100 - =
200 |
200 -100 0 100 200
t[1]P[16.7%]
B
200 -
g 100 .
S g N o 4
5 . M o fIE AL
= 1100 4 >
200 -
200 -100 0 100 200

t[1]P[13.6%]



2025 Vol.44 No.2

+ 36 Serial N0.396 China Brewing Research Report
(€ D
200 200 A
g 100 A . &'\? 100 A . .
3 ° e 5 S - 2
e s LA e . = * (LA EEAA
— — L]
= -100 A = 100 ¢
-200 4 200 -
-200 -100 0 100 200 -200 -100 0 100 200
{[1]P[23.7%] t[1]P[14.6%]
E F  Intercepts:RY(cum)=(0,0.98),0*cum)=(0,0.04)
104 ———¢———t-———-———o
200 ~ .
= ! !
£ 1007 = 0.5 g : P
2 o -é@?g Tt | - RY
©) o Ll =TT -
— 0 +E£ [ ] J 1
= -100 - - . !
[ ]
-200
0.5 .
200 -100 0 100 200 0 025 050 075 100
t[1]P[16.9%] AT
G Intercepts:R*Y (cum)=(0,0.98),0*(cum)=(0,0.18) H Intercepts:R°Y (cum)=(0,0.97),0*(cum)=(0,-0.26)
104 }b———6———+———¢———- 10—+ ———t+———+———¢
L} [ ] . [] i
05 ! i ! 05 - S
F— - T T T Ry . = S - RY
oH———+—°¢ ¢
-0.5 1 -0.5 . U
0 0.25 0.50 0.75 1.00 0 0.25 0.50 0.75 1.00
KR R FREL
1 Intercepts: R*Y(cum)=(0,0.98),0*(cum)=(0,0.24) J Intercepts:R*Y(cum)=(0,0.97),0*(cum)=(0,0.02)
10— ———¢——————- F—— g
- 0.8 -
1 . i c -
0.5 A . . . . - 0
' ' . - R2Y 0.4 1 L - R?Y
S e S P e
0 1 n 1 - i 1
. . 1 0+ » . =
[ | n L] -

0 025 050 075  1.00
LIPSt

0 025 050 075  1.00
LIPSt

E2 52 iREEFIEESLIEI0 dXR MERREES EX R/ ZR/-FI5 2 HERSE S E (A~B REBREELER F~JD
Fig. 2 Orthogonal partial least squares—discriminant analysis model score plots (A-E) and permutation test results (F-J) of blood lipid
metabolites in rats continuously administrated with 52° strong—flavor Baijiu for 30 d
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Fig. 4 Bubble plots of differential lipid metabolites between each
treatment group and control group

P CABFFRIE, R i A SRR ST AR 5 5 %
REY] FAW LIS H 4 & 42 TG, FARH THE, 255
JIg AR EOR i A7 58 I, 6 5 1 R AR 3R LY TG eIk B
KRR DI G, TG R BT, 5 B e R
(high-density lipoprotein, HDL) H [ I [i] P 15 ] A2 1% %35
i 1 (very low density lipoprotein, VLDL) FIIG % J& 5 £k
I (low-density lipoprotein, LDL) [{] % # , {4 HDLAIURL AL /)y
T AR B, AT S B SE P HDL/K S R %, 17 VLDL
e 0 I ] B BT S, W] 5 RS LDL-C o & T, N
oL AR, 3 B A S oW 2 3 L2 H B
TC &8 W E T iR o PCXH VLDLA % & 4% EAE R,
PC &5 J 38 Jin i 23 9 8 VLD LR 43 W , VLDLAURL i LUK
JHEE A I TGz S BN A 2 b EAT A AR T, 4 VLDLAURE
SIS INET, 25 S BN P TGP THEM, MPCE 2 7
RIS, ATPES & S AV IS 18 RS2 AAB1R A T iy, 5
18 BT IE H HDL A B2 52 20406, 416 28 - HDL A% L 25 3
I, S B0l T HDLAKSE BN S AR FURGE , 7R vk
UG 5 T ABE AR /I BRI v 22 B TG RIPCAR G & AR 4k 15 35,
R 5 A 4 A A SR AT EDIER, A IFA
TG PCAHIX & 152 AU L AR 10 3, 1K AT e A2 it i £ 7
41K R AR FR AR TG RILDL-C/K V45 T a4, TC/K 1 i
FHI R
254 BAEAKREE R MY EEE E

ALK LIS 22 AU 0 B AR A0 BT s SR AL
K5, BESATT 40, ESA 130 d, 525 A4 L, LR R
i e A Sl B e, A 165k, U Hh 5
JUR AR 28 DI D 1 T 5 e e A R T i e R
AR U T 5 el X O B I I R A PR B L -
PRI AR I, e A3 I8 K I AN 2 Jok sk REAE A, | JBe ) 2R 41K
PUAEIE . b I SBR A, IGF E 2A T 4 K B2 e i oA
Vs SR KA 7 4%, Forh 55 R TR A DA OG I 1 % 4
H Rl I A T B IV TR A L A0 25 e IV JRR TR A Y A0 25



W i

ik &

2025 4 5 44 4 5 2 1Y)
M 396 11 +39-

A DU IR A % o 111 I SC vl 401, v 771 e 2 T 4 K Bl I
2 AR & S B 1045, o 5 g AR g 5 DI AH ¢
TEL K A H I R SRR AR - T RRER A NG I 1R
FRVIE A AR o LA R AN R I 2 P 2 0 S B

A
Fatty acid degradati L J
alpha—Linolenic acid o
Vitamin digestion and L 2 "
Fatty acid L2 Pl
Glycerolipid iboli L2 X
Linoleic acid i > I i
Th i L4 e
Efferocytosis {J‘.@T%ﬁ
Insulin resi: P9 }gg
Retrograde id signaling P9 1‘ 50
Lipid and ath 1 i > P 1'7 5
Regulation of lipolysis in adipocytes L 2 P 2‘00
Fat digestion and i L i
Chol 1 boli
Gly ipi ism —---oe- &
Choline lism in cancer D
0.05 0.10 0.15
[CESEER
B
A acid boli L4
alpha-Linolenic acid - P4
0.03
—
Linoleic acid bol - 0.01
%L
Efferocytosis o 1.00
o 125
R id signaling : :;t;
o 200
Gly L
Choline ism in cancer L J
0.05 0.10 0.15
e
N T
(€
Biosynthesis of fatty acids @
Fatty acid biosynthesis L 2 "
- Pl
Fatty acid L2 88 4
3
alpha-Linolenic acid L4 I 8 87[
Fatty acid L 2 RUE
- 1.00
Linoleic acid i > - 125
50
Efferocytosis : : ;(3
R id signaling o200
Gy ipi o
Choline in cancer o

0.05 0.10 0.15
[ZE SRR
B HEIA T A KEGGIB I A R 1 1) 2 S AR B 120w b i Ay
AR B ) H A, A AR s SRR RO . R AR P,
—ROA K P<0.05IA Ky i I RE by 525w AR I AR R
ZAM R AR H
B5 ®BHiBASTHAEEZERERREMKEGGEESTSIEE
Fig. 5 Bubble plots of KEGG enrichment analysis for differential lipid
metabolites between each treatment group and control group
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