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(WE) B AsmASER A RANE NG BIERR DR RREG PG, FiE HREANEET E=& G hED
REA EE Ry E M2 A EA A A5 24 (% U 26 mgke) A 41 (% #] B A 25 4T 5 mikg) AR AL (KA & 4 5 0E 4
W25 mikg), A 10 R, ZRI0ORDNRENZ a4, ERAREAHATHBELANREEE FRELHATHLGH HEAL

FEHF A, A AEEZTH 21 d, AN H ok = B (riglyceride, TG) L B 8 (cholesterol, CHO) | & % J& fis & & JE [ 8
(high density lipoprotein—cholesterol, HDL-C) 1% % & Jlf & & 2 [ & (low density lipoprotein—cholesterol, LDL-C) & & ; % & AT JIf

F A R B A 4L 4 F M S A B BE (superoxide dismutase, SOD) | A Bt H K 3 & Ak 4 B (glutathione peroxidase,
GSH-Px) ./ — B (malondialdehyde, MDA) & £ 4 {4 ; ELISA 40 i 7 & 3—# 3 3-F 3% — 8 2 Bt B A (3-hydro2xy-3-methylglu-
taryl coenzyme A, HMG—CoA) , 97 % fig JE [ &2 Bt & 4% 7 5 (lecithin cholesterol acyltransferase, LCAT) Jif % & Jig B B (lipoprtein li-
pase, LPL) B AT 41 4 ¥ AT Jl B (hepatic lipase, HL) JE B B 7a—# LB (cholesterol 7a—hydroxylase, CYP7TAL) & &, &R 52 A4
fh# 4 A 4 TG .CHO .LDL-C MDA .HMG-CoA 4 & 3 ¥ & # & (P<0.05,P<001),LCAT LPL,SOD GSH-Px HL.CYP7A1 4 &3
T ® S (P<0.05,P<0.01), FFIE 3R L& FFUE & 803 B8 K (P<0.01), GHEA 4 a4 4% 2 4 CHO LDL-C & 2% W B 1K (P<
0.05,P<0.01),LCAT.CYP7A1 4 E ¥ W B Ft & (P<0.05); FEH 4 TG & & ¥ B % 1% (P<0.05),LCAT.CYP7A1 4 E¥H MW B 7t & (P<
0.05); 3 5 41 B FHE 40 SOD GSH-Px 4 & ¥ ¥ £ 7+ & (P<0.05) ,MDA & &3 ¥ & KK (P<0.05); /1 & 41 HMG-CoA 4 & W 12 [& 1K
(P<005), Z5it FH 50 41 ik B & 5 R LA 5 69 /0 Bt F AR 8 3 L o R Al B R B Bl R T A AR A xR R A AR R
B % K R B oR, AR B PR AR L AR 49 B A,

(RBR) & R e ; e R A S 5 3% U IR AL

(B 5% S IR259 (B ERERG)A (X EH S )doi:10.3969/).issn.1674-070X.2022.06.007

Effect of Danshen Injection on lipid metabolism in hyperlipidemia model mice

WANG Yuging', GUO Wangin', LIU Xinxin', XIAO Hongbin', NIU Wenying"*, LI Fengjin®*
(1. Heilongjiang University of Chinese Medicine, Haerbin, Heilongjiang 150040, China;
2. Heilongjiang Academy of Traditional Chinese Medicine, Haerbin, Heilongjiang 150040, China)

(Abstract] Objective To clarify the effect of Danshen Injection on lipid metabolism in hyperlipidemia model mice induced
by hyperlipidemia emulsion. Methods The hyperlipidemia mouse model was established by intragastric administration of high—fat
emulsion, and the successful mice were randomly divided into model group, fenofibrate group (fenofibrate 26 mgkg), Danshen Injection
high—dose group (5 ml/kg and Danshen Injection low—dose group 25 ml/kg). There were 10 mice in each group, and another 10 mice
were selected as blank group. The model group and each administration group were given high—fat emulsion for continuous
intragastric administration, while each administration group was given corresponding drugs, and the model group and the blank

group were given normal saline. Each group was continuously intervened for 21 days. The content levels of serum triglyceride (TG),
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cholesterol (CHO), high density lipoprotein—cholesterol (HDL-C) and low density lipoprotein—cholesterol (LDL-C) were detected. The
liver was separated, weighed and the liver coefficient was calculated The activities of superoxide dismutase (SOD), glutathione peroxidase
(GSH-Px) and malondialdehyde (MDA) in liver were detected. ELISA was used to detect 3-hydro2xy—3-methylglutaryl coenzyme A
(HMG—CoA), lecithin cholesterol acyltransferase (LCAT), lipoprtein lipase (LPL) in serum and hepatic lipase (HL), cholesterol 7o-hydroxylase
(CYP7A1) in liver. Results Compared with the blank group, the content of TG, CHO, LDL-C, MDA and HMG-CoA in the model group
increased significantly (P<005, P<001), the content of LCAT, LPL, SOD, GSH-Px, HL. and CYP7A1 decreased significantly (P<005, P<
001). Compared with the model group, the content of CHO and LDL-C in each treatment group decreased significantly (P<005, P<001),
and the content of LCAT and CYP7A1 increased significantly (P<005); the content of TG in fenofibrate group decreased significantly
(P<005), the content of LCAT and CYP7A1 increased significantly (P<005); the content of SOD and GSH-Px in fenofibrate group and
Danshen Injection high-dose group increased significantly (P<005), and MDA decreased significantly (P<005); the content of HMG-CoA
in Danshen Injection high—dose group decrease significantly (P<005). Conclusion Danshen Injection can improve the disorder of blood

lipid metabolism in mice induced by high—fat emulsion, reduce oxidative stress and lipid peroxidation injury, and affect enzymes

related to cholesterol metabolism, so as to reduce blood lipid.

(Keywords) hyperlipidemia; lipid metabolism; Danshen Injection; fenofibrate; lipid peroxidation
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% B BE 4R B A (3-hydro2xy—3-methylglutaryl coenzyme
A, HMG-CoA ) , b i g JIFL i 1 F5 32k 5% A% [ (lecithin
cholesterol acyltransferase, LCAT) . iT JIf fiff (hepatic
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1.3 FEUER

L KO (AU e 2 R s R A FRA w7
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K 20 mL, #5753/ BB SRR = O R
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H AV A, DIBUIFIEZ) 200 mg, BT#E, #5 1:9
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.
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LPL X P40 41 HL CYPTAL &4 4% ik #l & i
Wy HAE
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K ] SPSS Statistics 22.0 #4347 4830
THE PR DL “as " ROR AT B B0 &, WAL L
BORH ¢ K056, 221 18] LR B 3R 07 2 001 5 A
FFEIES A  RHAESER S . L P<0.05 N2
SAGIEE L,
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3.1 PRBE JHFERR BRI R B O

B R i 5 s AL LR, 2 R RS 2
X (P>0.05), 575 2 BRI R I o i T
JIE 22 B0 B 1 R (P<0.01) 45 25 2 AR Bt T JIE
TR P R B AR A LA, 2 R TS
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x| SHENRERE FFIERE BT RBULLE (vxs)

415 n TR fit /g LR g JFIEREU%
2 HA 10 36.55+4.61 1.52+0.21 4.18+0.52
BRI 21 10 34.82+2.19 1.86+0.18% 5.35+0.38"
FERrH 8 35.24+2.10 1.84+0.15 5.46+0.86
FHi 8 34.03+2.43 1.84+0.30 5.29+0.72
FHIEL 10 34.42+2.95 1.83+0.23 5.31+0.55

T 52 AL, #P<0.01,

3.2 IV I AR A Ak KT Bl

a4 e, A4 TG .CHO #il LDL-C &
W 8T (P<0.05,P<0.01) ; B A1 4] HDL-C %
5 HA R, 2R LG L(P>0.05), 5
R A, % 4 2541 CHO \LDL-C & i35 B i PR AIK
(P<0.05,P<0.01), 3E4F41 TG & B B F& A% (P<0.05) ;
F 42520 HDL-C i SR i, 2R ¥ E%
T3 L(P>0.05) s s 4 FHIRAL TG 5 5 5 1A
IR, 2R TG4 L(P>0.05), L% 2,

*® 2 &H /R M BE 2 K T EL & (ks ,ng/ml)

451 n TG CHO HDL-C LDL-C
ZH4 10 1.18+0.31 2.83+0.66 7.03x1.62  0.43+0.20
BRI 10 1.93£0.43%  3.39:0.71* 5.99£1.20  0.62+0.20*
kP 8 1.57+0.42%  2.51+£0.24%*  6.52+0.63 0.410.17*
FhEdl 8 173055  2.60£0.46%*  6.37+0.88  0.49+0.08*
FHIEZH 10 1.85+0.32 2.25x0.45%*  6.12£0.78  0.50+0.09*

52 A E,*P<0.05,%P<0.01 5 S BSR4 A L, *P<0.05, *#P<0.01 .
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525 (4L He g BRI 4 SOD \GSH-Px & ¥
R (P<0.05) ,MDA & & 8 7+ & (P<0.05), 5
FAL2H A, AR FREH APHIRE SOD (GSH-Px % 5
B 2 7F R (P<0.05) , MDA 5 & B 1 F& A% (P<0.05) ;
F1 i 41 SOD . GSH-Px MDA & & 545 5 4 1L 4%,
2RI GIHFE L (P>0.05), TEILE 3,

®3 BANMNRENERSELE (vx)

%5 (P<0.05),LPL LCAT .HL .CYP7A1 & ¥ W]  [&
ik (P<0.05,P<0.01), SHIAIZ LLAL, P 2 HMG-
CoA 7 i FEA% (P<0.05) , % 43 220 LCAT .CYP7AL
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* 4 FHEPMRMFEERRGESE L (x5, ng/mL)

iR/ /- HMG-CoA LPL LCAT
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defrd 8 31.67+7.27 86.09+9.46* 37.84+6.49%
FhEd 8 29.90+4.69%%  80.96+7.51 37.28+4.72%
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1 525 FHAUM L *P<0.05; S RE AL A 1L, #P<0.05 5 5 PHIR AL L £%
#P<0.05,

F= 5 /B BTRERE R 48 X B & 2 L& (x+s,ng/ml)

A5 n SOD/(U-mgprot™) GSH-Px/(U-mgprot™) MDA/(nmol - mgprot™)
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e 8 51.42+8.88* 430.59+42.49* 1.66+0.27*
FRE4 8 46.72%6.51 417.03£42.13 1.75+0.31
FHIEAL 10 50.39£8.42% 429.90+41.85* 1.63+0.21*

. 525 A4 AL, *P<0.05 ; SRR 41 M 1L, #P<0.05
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