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Abstract: Objective To explore the lipid-lowering effect of Baolile Capsules on hyperlipidemic rats and their effect on endogenous
metabolites from the perspective of metabolic regulation. Methods A high-fat diet was used to prepare a rat model of hyperlipidemia
for four weeks. The control group was fed with regular diet, and the successfully modeled rats were randomly divided into a model
group, an atorvastatin positive control group (1.8 mg-kg™', clinical equivalent dose), and low, medium, and high dose groups of Baolil

Capsules (270, 810, 2 430 mg-kg ™!, equivalent to 1/3, 1, and 3 times the clinical dose, respectively). Each group of rats was given ig,

ks HHER: 2024-07-01

EEmB: BXARTFEELTH (82104284, 82204509); @IL i AHE HRITNH (TL2023YF010); P& HH X R IFRITE
(2020GG0199)

TEEEN: & 8 (1998—), 2o, W, WLy, WA R R4S . E-mail: zhangxu14704252177@163.com

HBEEE . BEE, &, PR, WP NZiE)% . E-mail: fanhr@163.com
k&S, Lo, @G IRRIN, W94 . E-mail: zhang_zd@tib.cas.cn



F48EF1H 2025518 %¥ithak % Drug Evaluation Research Vol 48 No. 1  January 2025 +61-

while the control group and model group were given ig of distilled water of equal volume for eight consecutive weeks. Measure the
body mass of rats every two weeks, and after eight weeks of administration, measure the plasma lipid biochemical indicators of each
group of rats, including total cholesterol (TC), triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), and high-density
lipoprotein cholesterol (HDL-C). Observation of pathological changes in rat liver tissue using hematoxylin eosin (HE) staining, ultra
high performance liquid chromatography quadrupole time-of-flight mass spectrometry (UHPLC-Q-TOF-MS) technology was used to
detect metabolites in rat plasma, screen for differential metabolites in the effects of Baolile Capsules on hyperlipidemic rats, and analyze
the metabolic pathways involved. Results Baolile Capsules can effectively control the body mass of hyperlipidemic rats and
significantly affect the levels of TC, TG, LDL-C, and HDL-C in plasma. Metabolomics results showed that a total of 56 differential
metabolites were screened from the plasma of hyperlipidemic rats, mainly involving metabolic pathways such as glycerophospholipid
metabolism, arachidonic acid metabolism, linoleic acid metabolism, and arginine metabolism. Conclusion Baolile Capsules can
improve blood lipid abnormalities in hyperlipidemic rats, and their mechanism of action is mainly related to pathways such as
glycerophospholipid metabolism, arachidonic acid metabolism, linoleic acid metabolism, and arginine metabolism in the body.

Key words: Baolier Capsule; hyperlipidemia; metabolomics; UHPLC-Q-TOF-MS; glycerophospholipids metabolic pathways;

arachidonic acid metabolic pathways; linoleic acid metabolic pathways
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Table 1 Plasma differential metabolites
Rt AFR te/min - th T s %t R ORI R B 2 i 1) B vs LAY
B VIP logFC & VIP logFC Bk
DL-O-F = f" CoH11NO3 116 181.0739 Pos 175  0.65 1 1.94 0.70 l
R EBER A E - H 2R CiH2NsOs 1254 3461601 Pos 143 294 1 1.39 3.32 l
i M AR IE IR IR R (20:3) CxHs:NOP 1586 5453481 Pos 150  0.84 1 1.44 0.74 l
il - B - R Ca0H30N6Os 13.25 4342278 Pos 163  3.84 1 1.22 1.77 l
IR R - R AT C1aH26N40s 729 3461852 Pos 230 341 1 1.33 0.71 l
- C1aH18N20s 7.36 3101165 Pos 174 128 1 1.46 0.92 l
TR H -3-BEI . (A& E) #h CaHeOP 869 1720137 Pos 132 121 1 1.42 1.38 !
REBR R C10H20N4O4 809 2601485 Pos 123 121 1 1.43 0.81 !
HER CsHoNO4 090 1470532 Pos 141 171 1 1.55 2.28 !
W _8CI, 6-F I O C12H23NO7 119 2931475 Pos 170 278 1 161 2.58 !
AR AR C11H20N205 782 2601372 Pos 194  1.05 1 1.81 1.05 !
1-(3,4- 1 H IR 2,35)-1,2,3,4-T15 5+ CisH1rNO4 100 287.1158 Pos 141  1.09 1 1.72 1.52 !
WE -6, 7-
1-ME g I -2-FR TR CsHNO2 16.12 113.0477 Neg 126 115 1 1.19 111 !
i s ™ CsHsN202 16.05 1260429 Neg 178 240 1 1.39 1.80 l
N-Z.Bt-g- TN AR CsHoNO3 16.13 131.0582 Neg 112 253 1 1.17 3.40 !
2,3- ke —FRIR CrHsNO4 168 167.0219 Neg 202  6.69 1 1.36 6.05 !
DL-2-% J:-3- AL T R C3HgNOsP 217 169.0141 Neg 194 378 1 1.30 2.78 l
L-23-—H R R CrH/NO4 068 169.0375 Neg 157  4.69 1 1.32 3.01 !
2N ANy CsH1aNO3S 949 179.0616 Neg 144 506 1 1.36 1.55 !
5 (8:0) C17Ha1013P 950 4741502 Neg 175 517 1 157 1.38 !
UDP-D-AH” CuH2N:016P2 1152 536.0445 Neg 165  6.23 1 1.33 2.62 l
WAL 2R (18:1/22:5) CuwHNOP 154 8675262 Neg 144 149 1 1.55 1.50 !
WEARBELEERE (24:0/20:5) CaHesNOuP 359 897.6095 Neg 114 131 1 111 1.37 l
WEMEBEARTR (19:0) CzHssNO7P 1819 537.3794  Pos 178  1.94 l 1.44 0.81 1
PRUIA 7 CisH3002 19.88 2782246 Pos 178 154 ! 141 1.06 1
WUS-p-25 LR Eh C12H1402 1156 1900994 Pos 199  5.21 ! 1.65 1.19 1
D-AME" CwHiN20sS 912 2440882 Pos 178 091 ! 153 0.89 1
2-O- B JIR i ) L et CsHsNOsP 2184 4953689 Pos 181  3.92 ! 1.49 1.56 1
1L12-0 8~ H R =18 CaoHz03 1859 3202352 Pos 200  3.22 ! 121 0.87 1
(4E, 7E, 10E, 13E)-t/N\ki- C16H240: 16.73 2481777 Pos 172  0.80 ! 1.50 0.66 1
4,7,10,13-M0J% R
A TR CarHa4sNO4 14.33 4483427 Pos 163  1.07 l 1.26 0.85 1
HIFIRE F2a C20H340s 1455 3542406 Pos 178  2.05 l 1.50 1.57 1
O-TR-L- 22 &R C3HgNOsP 11.26 1850089 Pos 218 177 l 1.50 1.41 1
3-CHE R CeH1002 10.14 1140681 Pos 186  3.89 l 1.35 3.35 1
TR 2B e C22HzNO2 19.88 3492981 Pos 178 173 ! 1.39 1.33 1
10- R HE 24 CioH2003 16.74 188.1412 Pos 158  0.82 l 1.55 0.95 1
AR CsH1N4O2 089 1741117 Pos 170 270 ! 152 2.07 1
KR C1oHx002 16.65 2902246 Pos 123 229 l 1.57 0.82 1
T =R 2 i CaoHs:NO7 1855 537.3666 Pos 162  5.98 l 1.90 5.23 1
125,13R-FA 48 H 1% F g CigHz0s3 1355 2962352 Pos 153  4.14 l 1.25 3.36 1
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F1 (8
e AFR win s %ﬂﬂ TEA s % HR DR R IR R i ) vs BT
B VIP  logoFC 46 VIP  logFC A8{k
BRI CuHisN;0 11.83 203.1059 Pos 203 629 l 1.49 5.71 1
FREE" C4HaN20, 1.74 1120278 Neg 1.88 2.12 ! 1.56 1.05 1
e CsHoNO2 1436 1150633 Neg 1.58 152 l 1.62 1.12 1
SRR CsHiN202 18.08 132.0899 Neg 145 246 ! 1.47 1.95 1
AR CeHi00s 1.83 1300630 Neg 175 325 l 1.78 221 1
2-(FHA B E TR C4HsN203 1.74 1320535 Neg 1.57 203 l 1.77 2.28 1
ISR CeH07 1435 196.0583 Neg 1.65 1.62 l 1.74 1.28 1
H AR CiHigNsO; 1435 2521223  Neg 150 214 ! 1.49 1.57 1
11-FAE+BLR CisH3602 1.00 2842715 Neg 147 126 l 1.47 1.37 1
5-FhtSA R CioHisNsO3 1693 2511018 Neg 171  2.10 l 1.73 1.38 1
6-H-9- ((4-FAAFE-3,5- I EEMEIE- CuHisCINO  0.74 318.0996 Neg 1.57  2.05 ! 1.47 1.30 1
2-3E) HIEE) -9H-MEMAD- i
HHBER (4:0) CioH19010P 1.83 3300716 Neg 170 1.60 ! 1.61 1.28 1
B-D-FLHE C12H20u 16,70 3421162 Neg 172 247 ! 1.37 1.67 1
=R bl (25:0) C4sH906 1.01 7846894 Neg 126 1.17 l 1.48 1.29 1
BERRBEALEE (15:D) CyHsiN2OsP - 0.83 5183485 Neg 170  2.23 l 1.65 1.46 1
S TE AR (18:2¢) CasHsoNO7P 125 5193325 Neg 149 118 ! 1.68 1.61 1

Pos-1IEBS FAE; Neg-fl 7RI “t 7 & & LIF “ )7 -

Pos-positive ion mode; Neg-negative ion mode; “1”-content increases;*|”-content decreases; compare with standard products.
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