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Abstract: Objective To observe the effects of mangiferin monosodium salt on hepatic lipid metabolism and PCSK9/LDLR in
hypercholesterolemic rats. Methods Forty SD rats were selected and randomly divided into 4 groups according to their body mass:
control group, model group, Atorvastatin Calcium Tablets group, and mangiferin monosodium salt group, with 10 rats in each group.
In addition to the control group, the other groups were fed with high-fat diet to establish hypercholesterolemia model. After the
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establishment of the model, the Atorvastatin Calcium Tablets group was ig Atorvastatin Calcium Tablets 5 mg/kg, mangiferin group
was ig mangiferin 80 mg/kg, mangiferin monosodium salt group was ig 80 mg/kg mangiferin monosodium salt, respectively. After 8
weeks of administration, observe the changes of body mass and liver index in each group. Detect the four items of blood lipids (TC,
TG, LDL-C, HDL-C) in serum, renal function, serum enzyme indexes (CRE, UREA, CK, LDH), and the contents of FC and TBA in
liver tissue by biochemical method. HE staining was used to observe the morphological changes of rat liver. The mRNA expression of
IL-// and CD68 in liver tissue were detected by RT-PCR. Western blotting and RT-PCR were used to detect the protein and mRNA
expression of PCSK9 and LDLR in liver tissues. Results Compared with the model group, the body mass and liver index of rats in
each group were significantly decreased (P < 0.05). The levels of TC, LDL-C, CRE, UREA, CK, LDH in serum were significantly
decreased, but HDL-C was increased (P < 0.05). The content of FC in liver tissue was decreased, and the content of TBA was increased
(P < 0.05). The liver steatosis was significantly improved. mRNA Expression of IL-7/ in liver tissue was significantly increased, and
CD68 was significantly decreased (P < 0.05). The protein and mRNA level of PCSK9 was significantly decreased, and the levels of
LDLR was increased (P < 0.05). Conclusion Mangiferin monosodium salt can effectively regulate the liver cholesterol metabolism
in hypercholesterolemic rats and reduce the damage of heart and kidney function caused by hyperlipidemia, which may be related to

regulating the expression of PCSK9/LDLR signal pathway in the liver and improving the disorder of lipid metabolism.
Key words: mangiferin monosodium salt; hypercholesterolemia; lipid metabolism; PCSK9; LDLR

e JUEL ] T2 IO 2 41 10 5 L [ e B I %% P8 M
F1 (LDL) ZKFFter, 51k e AR A B 41
LA R ) — b AR R, B ks FEAE AL 1
O ML P 976 51 22 O I I 287 075 B F R R 11,
AT IR FCUE S, e R P2 0 ok e R R A o
MBI B BRI, B 51 BBl Bk FEAE AL
PR LA R 2R T B R R Y, BRI ot
ISP SO i ol SRR 250 % 0 Jk e s A o L
PN IR A R e B — B [P IE 2 A BT, JH [ B AN
WK, FEME b iz £ 2 AR E A kAN T,
LDL 2 iz HOAH [ B 1) 32 B A, HAE M H 4 it
FEARER, WL R — 2R 5o i 07 1) I, P TR S
8 0ARG25 AR 2K 1 32448 (LDLR) I35 4 7] B4 LDL
WREE, M A 30 K SR AR A o 857 92975 B9 XL
R o1, iy 2 1 L AL B A R R 3R 9(PCSK9) 5 LDLR
S5 sR, Al S5 ATAE LDLR 454, 35S LDLR
TEVRBEAR B A#, /D LDLR FIFRIEIR, JEiTH
YT PCSKO/LDLR i % ] A5 2% e 28 L [ e A K i A
I g 5 5o

TR AR ZE PSRV, R
SREIHLAR . PUEAIETEAERE . R IRThRE, SR H
TR RE K Z, YA AR, e DA & Ae e
2, AF I R R 52 FROVET, A 58 HiT #A 2 28 XK
WSRO VA e A sl 3 T s gk .
FEQEIERE b, AR SO I I g v i fE I RE A RRA
AL, W SR A R O BRUIE A AN L A
IR T HT, R HR% PCSKO/LDLR {5 5 il i
RAEAEF B9 TR o

1 #MR5REE
1.1 KBz

SPF 2% SD K 50 H, K, 4 A, HiE
180~2209, HITIL4E SR 3 O R HE[AE =1 ]
IES SCXK (%) 2021-002], SLIGFF4AHT 1 TR
fE (25+2) “C. FHXEEE (45+5) %M SPF 243
Vs HIE MR SR, OREE 12 h SRS . B)
VIS8 28 30 JH T Hp O I B SE A S A0 B A S o
s, e itS 2022-102-01.
1.2 KR

AU480 4= H sl Ek B (3£ E Beckman
Coulter A %)), GENIOSPLOS fighn{ (it Tecan
AT, RM 2235 AiETI AL (FEE Leica A#]D,
DM750 Jt:2% B4 (f5[E Leica /A ]), DYY-II1-8B
HLVKA CEIBgRAEMRE AR AR, Bio-Profil
GDS %% 248 (:E URMAT A7), ABI750
%N E R PCRAY (EE ABI A,
1.3 ZH&mA

R FEARARYTES i CHLMS 20 mg/ Jr, #i°5 220221)
T HFFEHIZARA R TR R A E H
i, SRR E 95%; KRR, SRk Of
M 4.5%. JH[ERE 2%, JHERER 0.3%) I H AL FBHE
W ITERIEBR AT s J3AKE - A (HED 5
&GS 228107 W H _EigAE TAY TAEARA A ;
PCSK9.LDLR. B-actin f& 5 5 FE Hifk (k5 058107,
059653, 052041) 144 3 SantaCruz A %], ; RNA
P SRS (iS5 DRO61A. D531A)
H H A TaKaRa ~#] ; B8 R ES ¥ (575 S0618)



FII/BHBESH 202348 H AR & 5l A&

Drugs & Clinic \ol. 38 No. 8 August 2023 + 1845 -

i B AR ) TR AT PR R4
1.4 HEBESTFSEIETT

SD KEUEM MR 1 HERRER Ehnid, 4%
IR BENL /> R B AL . BTFEAR AT T S B
. TERAFRANER A, A% 10 Ko xRS T
EEEIESE, HRSHS T EIBEELRSE 4
DA ] e R T TR ASE 2R, DA I i S BB T B (TCO
IS5 B G B I IE & BE (LDL-C) 7K 8235 T i
BB IIARE . AL B, BTFEA T 45 41
ZWCHRRIE Mg 25 T BT YT 45 v AR 3 2R K
TREE 5 mglkg T, P52 S B AR 4 AR i i 3 i
ULk ig 45T 80 mglkg, 1K/, 457458 &, xR
. BRI ig SRR AR K . ig JHIA], XHERZLZS
TR RIR TR, HAR KRS T ikl
1.5 {RREFMPTIEIE BN E

FHTRRGY EFRERRAE, I ERK
HURFAZY, PR, FREUITFIEE R E, tHE AT
BEC: IR E =T A & .
1.6 MBS X MmERESK T4

KRG G, SHRKREEAZEK 120, BREE
J& 18 E BRCR L AL BE, LR A B T 6 Bk
&, 3000r/min (ELE 4cm) #0015 min f5HL
M3, 72EBCE T-20 CORAZAM . ImI AT+ = iR
NP4 1 h, 3 000 r/min 20> 15 min, XM E314
A AT ORI T H =B H s (TG, TC. &%
Jig & (A IH [ B% (HDL-C). LDL-C L& JLEF (CRE).
MigRzE (UREA). WIEREEE (CK). FLERMLEA N
(LDH) H7KF.
1.7 FFALFEEEE (FC). REEHER (TBA)
|

Rk )G, SHRREEEASK 120, BRI
B S5 AL B8, BG4 FFALZL, I TiA A H R EE K )5
STEHLHI R 10%F2H23413%, 3 000 r/min B0 15
min ZXERA, WA BEGRGFAT-20 C&H. 4
AU E3E T =I5 NP5 1 h, 3000 r/min &0 15 min,
KH B s A TR FC F1 TBA B &
1.8 FHALRIEFME

K RRIEARTE f5 BT L2, DIEGER 10 455 %
MZHZE T 10%46 /R MRVl IR, [ e 48h J5
KRR TEMAK, —HIAFE, T,
DIAHUE 5 um BUI R, SRR RM, 1%EHR 2
BEoAk, ALt )s, FETIOK RE ), TIEE
I T T WS A 205 BT 48 B 4

1.9 AF4EZR PCSK9. LDLR EHRIEWEN

KRR AL AT J5 BUFTZH 2R 100~200 mg 4325 {4
fET-80 CHHN, RrIFR 2R R, TG R B BYE
R TFREEL, N RIPA ZEAERET UK -3E, RA
BCA 5l 24 i S WA, IR R LRI
RIPA #1 Loading Buffer #if¢. ilJif5 F4#F 10 pL £
EIRE S, HIK B, BN 5% FHRCE 1, i
hn—4t (PCSK9. LDLR. p-actin i 5 raEdifk, 1 :
1000 #k) T4 CiH, Win=Ht (HRP triciH)
A% 19G Fifk, 115000 Fk) T=iRiEE 2h,
IMNESF G, R EG RS CHIE, Image &
oA 25 B A 46 KA, DA B-actin AN S, 1HE
PCSK9. LDLR (&AM KX E.
110 BFELBEHEpANZE-1p (IL-18). CD68.
PCSK9, LDLR mRNA FRiX&:M|

K SRRREE AL AE J5 BUITFH Y 50 mg 40 254547 T
—80 CAFM, A FTH MR, TC A BT BT R AT
FHEHL, Trizol — AU ZLE RNA, 40y
A EEFATI S RNA WK, B 2 pg 24 RNA i
B HREL cDNA, L cDNA g, #di IL-18.
CD68. PCSK9. LDLR mRNA #it. IL-1p E3iF5]
¥): 5-TGGCAACTGTCCCTGAACTC-3’, il
¥): 5-GTCGAGATGCTGCTGTGAGA-3’; CD68 |-
W 51¥: 5°-AATGTGTCCTTCCCACAAGC-3’, Nl
5 ¥ : 5-GGCAGCAAGAGAGATTGGTC-3’ ;
PCSK9 EJ#5%1: 5°-GGAACCTGGAGCGGATTA
CC-3’, Fis54%: 5-GTCACACTTGCTGGCCTGT
C-3’; LDLR LJi5|4): 5-ACGGCGTCTCTTCCTA
TGAGA-3’, Fii51%): 5-CCCTTGGTATCCGCAA
CAGA-3’; B-actin Lif#5|4): 5-CACGATGGAGG
GGCCGACCATC-3’, N5l #: 5-TAAAGACCTC
TATGCCAACCAGT-3’. M k14 M: 95 C. 2min,
e, Bk, IEME N9 C. 5s, 60 C. 30s,
72 °‘C. 155, ZEEHE 40 MEFF, LA B-actin A
Z, HRIEERE mRNA MXRIAEH 27285504
111 HitEDH

SZGBEK ] SPSS 20.0 #AE M, PidLIAl L
BER PO FEA 4856, 21 A ERBCR T t &
%, BHELL x £s TR,
2 %R
21 RREMPTEEHTK

xR, BB E. %
BEE (P<<0.05); SHREAIAAALL, BTFEffiyT



. 1846 * HE3IBHESH 202348 H

AR b A

Drugs & Clinic \ol. 38 No. 8 August 2023

B RO U R AN R AR B TR FR S I
T (P<0.05), W% 1.
F1 KEAMNEES. FFREHLEE ( X+s, n=10)

Table 1 Comparison of weight and liver index in each
group ( X +s,n =10 )

i F=/ o .
#H 51 o b=y JHHEFE £ %
(mg kg™
Xt B — 3085543348 2.034+0.45
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XA "P<<0.05; SRR #P<0.05
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O R ER 80 3.28+0.40% 0.48£0.65 0.95+0.39% 0.67+0.45%
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