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Study on the improvement of Compound danshen tablets on blood lipid levels and the mechanism of
protecting renal functions in hyperlipidemia model rats

ZHANG Minghao, GAO Yiying, DONG Wenxia, WANG Zhen, XUE Pengkun, MA Weiyang (School of
Medicine, Henan University of Chinese Medicine, Zhengzhou 450046, China)

ABSTRACT OBIJECTIVE To investigate the effect of Compound danshen tablets on improving the blood lipid levels and the
mechanism of protecting renal functions in hyperlipidemia model rats. METHODS Sixty male SD rats were divided into normal
group, model group, simvastatin combined with (2S) -N-[N- (3, 5-difluorophenylacetyl) -L-alanyl]-2-phenylglycine tert butyl
(DAPT) group and low-dose, medium-dose and high-dose groups of Compound danshen tablets, with 10 rats in each group. Rats
in the normal group received routine diet. The other 5 groups were intraperitoneally injected with 75% yolk emulsion 10 mL/kg,
fasting and drinking freely. After 16 h, they were fed high-fat diet for 4 weeks. Simvastatin combined with DAPT group was given
simvastatin 0.002 g/kg and DAPT 0.012 g/kg at the same time of modeling. The low-dose, medium-dose and high-dose groups of
Compound danshen tablets were given Compound danshen tablets 0.25, 0.5 and 1 g/kg respectively at the same time of modeling,
the normal group and model group were given equal volume of distilled water, once a day, for 4 weeks. The serum levels of total
cholesterol (TC), triglyceride (TG), creatinine (Cr) and urea nitrogen (BUN) in serum were detected by biochemical method;
kidney coefficient of rats was calculated; histopathological changes of rat kidney were observed by HE staining, and the renal
injury was scored according to the degree of renal tubular injury and glomerular sclerosis in renal cortex; expression levels of
Notch signal receptor 1 (Notch 1), Notch signal ligand 1 (Jaggedl) and hairy division associated enhancer 1 (Hesl) in kidney
were detected by immunohistochemistry; mRNA expressions of Notchl, Jaggedl and Hesl in renal tissue were detected by
real-time fluorescence quantitative polymerase chain reaction. RESULTS Compared with normal group, the serum levels of TG,

TC, Cr and BUN were increased significantly in model group (P<<0.05); renal coefficient increased significantly (P<<0.05) ;

athological changes occurred in renal tissue, and the scores
A G H A EABER SR G (R (No. DT &

of renal tubular injury and glomerular sclerosis increased

212102311132)
* RS LSLR U W BESE )y 2525 2% . E-mail: zhang- significantly (P<<0.05) ; protein and mRNA expressions of
minghao@hactcm.edu.cn Notchl, Jaggedl, Hesl in renal tissue were increased
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significantly (P<<0.05). Compared with model group, serum levels of TG, TC, Cr and BUN, renal coefficient, the scores of renal

tubular injury and glomerular sclerosis, protein and mRNA expression of Notchl, Jaggedl and Hesl in renal tissue were all

decreased in low-dose, medium-dose and high-dose groups of Compound danshen tablets (P<<0.05), and most indexes showed a

dose-dependent trend; the degree of renal lesions was reduced. CONCLUSIONS Compound danshen tablets possess obvious

hypolipidemic effect, and can protect the renal function of hyperlipidemia model rats by down-regulating Notchl/Jaggedl signal

pathway.

KEYWORDS Compound danshen tablets; hyperlipidemia; renal function; Notchl/Jaggedl signal pathway; blood lipid
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HEYE SD K ERL 60 H, #AJ5i it 180~200 g, FR#% 8 JH,

HEEZG 2022455 33 B T

W 19 R T B DX ARSI Bl W) SRR ) , sl VT AT
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IIANG - (HE) Yo, B K\ — F2RE B
PER R 05 BT B NS . RS ik
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Rl SR FH S Ze AR R o A D) 8 ORI
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AEAEI R A qQRT-PCR 3460 . AR H% GenBank i
J%& (https : //www.ncbi.nlm.nih.gov/genbank ) B & & A K
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P3G ONEE A ARYEY 1 2R S R i 2 KK PCR
B e S TS 45 L GAPDH NN 2 | DL 220 kit
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#1 PCREI¥MFIIR=WKE

JEH Elkiligdl TR /bop

Notchl 5" -CGCCCGTGGATTCATCTGTA-3 267
Mif:5" -GGGCATAGACAGCGGTAGAAAG-3'

Jagged| 5" -GAGACCTCCTCGGGCTTTGA-3 144
Mif:5" -GCACACGCACTTGAATCCAT-3'

Hesl 5" -CAAGCTGGAGAAGGCAGACAT-3' 143
Mi:5" -CCTCGTTCATGCACTCGCTG-3'

GAPDH i+ 5" -CTGGAGAAACCTGCCAAGTATG-3' 138

Ti#:5' -GGTGGAAGAATGGGAGTTGCT-3

24 GitFEAcE
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HiF S R R, Z S R s R R R
FUALTE o TC . TG, Cr . BUN /K-35 I 25 [ (P<<0.05) ;
CENBRs b h il W PR el =il e N )
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k2,
K2 HBAARMBZPTC. TG, Cr BUN KN LE R
(x*+s,n=10)
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Ew4 24840023 0774005  18578+1461  5.19+0.15
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ITHA DAPT A 4%, P<0.05;d: 55 7 FH 2 Rl At i, P<
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32 KERBHERETEER

B BRI S A VT B S DAPT 4 A& Jr
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B P32 )il a2l
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3.3 ARBHARARERSFENRER
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4K B IR 2 232 455 e B B /INER L N A R R
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ik FNVER BT F/NERBEAL L E T4y
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a: HIEW A4, P<<0.05;b: S HAL, P<0.05
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21K BV I 4H 21 Notehl | Jagged1 25 11 % iA 0k /b, H
PH P2 35 TOD {E 3 2 E IR (P<<0.05) o 4528 L 2~
Kl4.34,
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B FMEER

qRT-PCR 25 B/ , 5 1E 8 41 F i, B 241 K U
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FHE (P<0.05), SHEEAIZ] AL, E kAT A DAPT 41
AR FEZRAG b R R RS 22 Notehl |
Jaggedl \Hesl mRNA ik 7K -1 i 2 F 41K (P<<0.05) .
oAb iTH A DAPT 4l beds, &5 P& Ak b bl i
2K U IEZH 21 P Notch 1\ Jaggedl .Hes1 mRNA FiA7K
X E TR (P<0.05) . S5E IS AR R4l
OB PSR E R R U IEZH 21 P Notehl
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5 JFE £ 21 Notch1 , Jagged1 .Hes1 mRNA FiA/K V-2 g
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ESJi#2 Rl

CAELMh T A DAPT 4L
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DSy P54
4 BHEXREHEALRS Hesl EAREMEEANLEHE (HELE,*400)

F4 FHXREEEAZLH Notchl Jaggedl Hesl EH
PRMERIZ IOD BN R (x5, n=5,x10%)

415 Notchl & Jaggedl FF1 Hes &
w4 138.10+1.89 215.60%1.81 275.8342.54
A 495.05+1.68' 764.69 +2.65" 52676 %321
FAATHADAPTAL 10637 +3.40° 127.88+1.61° 27630+3.22°
LVipRe Jigiiwilieil 204.80 +2.12" 456,55+ 344 295.77+3.95"
-ibae L e 19535220 293.96 +2.85™ 245.56£2.40°
it R rRlEd 116.84 £2.55"* 3 TAE164 245824254

a: HIEE A, P<0.05;b: SRR AR, P<0.05;c: S Rfth
THCA DAPT A i, P<<0.05;d: 5 & i FH& R rlmdl b, p<
0.05;e: 5 FH2 Aol 4l ik, P<<0.05

K5 BEAKRGHEHALH Notchl Jaggedl Hes] mRNA
FKIEKFEMER (x£5,n=10)

415 Notchl/GAPDH ~ Jaggedl/GAPDH ~ Hesl/GAPDH
w4 1.01£0.02 1.01£0.01 1.02£0.02
R 8.61+1.27° 1087+1.13" 515121
FAMITHA DAPTH 0.72+0.16° 0.57+0.09° 0.68+0.06°
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-ibae L 1.84£0.29" 1.824£0.33" 2304027
it R rRlEd 1.08£0.21"* 0.97£0.24% 12440.15%

a: GIEHH LA, P<0.05:b: GRIREIE AL, P<<0.05;c: H-Hifl
ITIE A DAPT 41 b4, P<<0.05;d: 542 )7 P+ i ARGA & 20 g, P<
0.05;e: 5E 5 Rl AL, P<0.05
4 iFig
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