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[# ZE]  BH: WIS IT X5 G i AE 75 5 0 K B8 05 9 G0 7B A, 9 e BA HC AT 86 1) 7 ML
o 78 ¥ 15 5 SD R EUBEAL A %k BRAL . 5 i i E AR A Ry (R AT 4L, R 5 Ho xR KR
WSRO A TR 2 0 I A At 7T 4 R BRI ARDRHR 9% 12 1 5 SR 8 T IR E 4 2, ik kAt
ITA KRR T 2 mgkg "WBAARMTT, XA AR MAER 4] K R T AR R BUE IR K, MR 1R, Fisk
WA, KA H KRR ITRIGS 1. 8. 9. 10, 11R 12 FImHA R &, R HE 42 (046 I 4% 2 K
FUF 200 BB S R 8, SR A Sk 0 45 4 K R i SR E B (TC) . Bl =F (TG) . Mm%
EEMEE R (HDL-C) ., MR ENRE A MEE R (LDL-C) MHN # (MDA) /K- X &Y AL i
(SOD) . A MeH KL E W EF (GSH-Px) . KITLRMRALE B (AST) AR5
(ALT) WP L EgiiA R 2 (IL-2) . HAMAZR6 (IL-6) . HAMEAZFR 12 (IL-12) FIpiE R 5E H
T o (TNF-a) K¥, RH16S rRNA W T J7 34 0 45 40 K B 8 R RF A Al . B5 5% . ST IR Lk,
I 1R A5 D 2H DR B S5 e DA v I R 3R 5 8 R T AR B R T (P<<0. 05 8¢ P<<0. 01 & P<<0. 001) ;
o JI L E AR R A b A, B L1 OR 12 A FR Al VT 4 R B B R BRI (P<<0.05) . SXFRAl b, =
i M A A5E 70 20 A BRI IR 2 T A R AR IR R e, ShJREL, TEAMOK, A BORLUERRTH R 5 &g
IMRE RS A4 B, I AR T AR RUFFIE 2R (0, Bk, s msel, RN, 0k I
B SRR, R e R TR 2 O BRFE UL 40 A e ik ELHES ZE AL, A0 MO R AR, A A K R
AN, FLMON A K S HREAR M s v B IR B R A L, 3 ARt T 2 A R O 4 e ik R R AR
iy AT I U T B N R R ST N T I (USROS = i B S DO 8
oA, AR I A R A I 7 TC . TG A LDL-C K8 B Tk 8 (P<<0.05), HDL-C /K B & [# ik
(P<C0.05); 5 & g i ae B AL 2 s, ¥ A iT 20 K BRfLiE  TC . TG i LDL-C KE W] BRI (P<<
0.05), HDL-C/KFH B Fm (P<<0.05). 55X M4 s, i i 4 A0 41 K BRI 37 Hh MDA JK SF Al
ALT K AST #MEW W THi (P<<0.05), SOD FIl GSH-Px i P B fF % (P<<0.05) ;5 5 /& i 1 i A5 75
MR, W TT K BRI T MDA JKOE AT ALT & AST 3% o 3 & F& X (P<<0.05), SOD #
GSH-Px TG MM A m (P<C0.05). SXFRRATTLAL, w5 iiE A A 240 K Bl i o IL-2. TL-6. IL-12 A
TNF-o /K F- B & T+ (P<<0.05); 5 & R i e A2 8 4 be g, 3% AR 7T 41 K Bl v o 1L-2, 116,
IL-12 1 TNF-a K- B & FEAIL (P<<0.05). SxF M4l b, & BRIl e 45 20 21 K B ACE 48 Ml Chaol &
B BT (P<<0.05); 5 @i i fE B A 40 b A, & Hfth 7T 41K B ACE 48 201 Chaol 45 208 & 7t &5
(P<C0.058( P<<0.01) . S5XFHZH LLEL, s il i A2 80 20 K U 38 N R BE B 1] (Firmicutes) 7%
JE W11 (Proteobacteria) #8378 B FF & (P<<0.001), #LFF® 1T (Bacteroidetes) 1R T 7]
(Actinobacteria) A% FJEH B M (P<<0.001); SElgMAER R4 i, AR H R BRIEEN
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Firmicutes F Proteobacteria # %t 3 W i FEAIX (P<C0. 0588 P<<0.01), Bacteroidetes 1 Actinobacteria
AHXF F= JEOR W W AR A, 5 xF AL R, e i RE A AL 2 R B 1 N FLAT R (Lactobacillus)
AR B I AR (P<<0.001), #UATEEJE (Bacteroides) . Wi INEJE (Desulfovibrio) K H &
(Clostridium) HIXF+E W B IHE (P<<0.018, P<<0.001); 55| MAE BRI AL Lo AL, 3% Hfth 7T 4 K R
18 N Lactobacillus #1 5%+ 3 B & WIH & A8 4k, Bacteroides. Desulfovibrio 1 Clostridium %+ =3 B W i
FEAL (P<<0.058 P<<0. 018 P<C0.001) . S5 . ¥ ot 7T 6h o i i 4 5 5 19 K Bt £ B AT el 38 A
FH L AL AT RE 55 9 A 7T 2 g 3 TR R AL A 4 o) S A I B R AE A A K
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Improvement effect of lovastatin on hyperlipidemia-induced
liver injury in rats and its mechanism

ZHAO Yi', ZHOU Bing*, QIU Huirui*, LI Xuan®, CUI Xiangli'

(1. Department of Pharmacy, Beijing Friendship Hospital, Capital Medical University, Beijing 100050,
China; 2. Department of Anesthesiology, First Hospital, Jilin University, Changchun 130021, China;
3. Department of Biology and Medicine, School of Biological Engineering, Tianjin University of Science
and Technology, Tianjin 300457, China)

ABSTRACT Objective: To investigate the protective effect of lovastatin on liver injury in the rats induced
by hyperlipidemia, and to elucidate its possible mechanism. Methods: Fifteen SD rats were randomly
divided into control group, hyperlipidemia model group, and lovastatin group, with 5 rats in each group.
The rats in control group were fed with standard diet, while the rats in hyperlipidemia model group and
lovastatin group were fed high-fat diet for 12 weeks. Starting from the 8th week, the rats were administered
treatments via gavage once a day for 4 weeks: the rats in lovastatin group received 2 mg-kg ' lovastatin,
while the rats in control group and hyperlipidemia model group received an equal volume of normal saline.
The body weights of the rats in various groups were measured at weeks 1, 8, 9, 10, 11, and 12 after the
experiment began; the histopathology of liver tissue of the rats in various groups was observed using HE
staining; the serum levels of total cholesterol (TC), triglycerides (TG), high-density lipoprotein cholesterol
(HDL-C), low-density lipoprotein cholesterol (LDL-C), malondialdehyde (MDA), as well as the activities
of superoxide dismutase (SOD), glutathione peroxidase (GSH-Px) , aspartate aminotransferase (AST), and
alanine aminotransferase (ALT), and the levels of interleukin-2 (IL-2), interleukin-6 (IL-6), interleukin-12
(I1.-12), and tumor necrosis factor-a (TNF-a) of the rats in various groups were detected using commercial
kits; the composition of the gut microbiota of the rats in various groups was analyzed by 16S rRNA
sequencing. Results: Compared with control group, the body weight of the rats in hyperlipidemia model
group was significantly increased from the 8th week of high-fat diet feeding (P<C0. 05 or P<C0. 01 or P<C
0.001). Compared with hyperlipidemia model group, the body weight of the rats in lovastatin group was
significantly decreased at weeks 11 and 12 (P<C0.05). Compared with control group, the livers of the rats
in hyperlipidemia model group appeared rough, pale, enlarged, with blunt edges, and had a granular and
greasy texture. Compared with hyperlipidemia model group, the livers of the rats in lovastatin group were
light brownish-red, soft, with slightly blunt edges, reduced volume, and less granularity and greasiness.
Compared with control group, the liver cells of the rats in hyperlipidemia model group were swollen and
disorganized, with pyknotic nuclei, extensive inflammatory cell infiltration, and numerous vacuolar

degenerations. Compared with hyperlipidemia model group, the rats in lovastatin group showed significantly
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reduced hepatocyte swelling and degeneration, more orderly and intact liver cell arrangement, decreased
inflammatory cell infiltration, and reduced vacuolar degeneration. Compared with control group, the serum
levels of TC, TG, and LDL-C of the rats in hyperlipidemia model group were significantly increased (P<C
0.05), and the serum HDL-C level was decreased (P<C0.05). Compared with hyperlipidemia model
group, the serum levels of TC, TG, and LDL-C of the rats in lovastation group were significantly
decreased (P<C0.05), and the serum HDL-C level was increased (P<Z0.05). Compared with control group,
the serum MDA levels and the ALT and AST activities of the rats in hyperlipidemia model group were
significantly increased (P<C0.05), and the SOD and GSH-Px activities were significantly decreased (P<C
0.05). Compared with hyperlipidemia model group, the serum MDA levels and ALT and AST activities
of the rats in lovastatin group were decreased (P<C0.05), and the SOD and GSH-Px activities were
increased (P<C0.05). Compared with control group, the serum levels of IL.-2, 1L.-6, 11.-12, and TNF-a of
the rats in hyperlipidemia model group were significantly increased (P<Z0.05). Compared with
hyperlipidemia model group, the serum levels of IL-2, IL.-6, 1.-12, and TNF-a of the rats in lovastatin
group were significantly decreased (P<C0.05). Compared with control group, the ACE and Chaol indexes
of the rats in hyperlipidemia model group were significantly decreased (P<C0.05). Compared with
hyperlipidemia model group, the ACE and Chaol indexes of the rats in lovastatin group were significantly
increased (P<<0.05 or P<C0.01). Compared with control group, the relative abundances of Firmicutes and
Proteobacteria of the rats in hyperlipidemia model group were significantly increased (P<C0.001), and the
relative abundances of Bacteroidetes and Actinobacteria were decreased (P<C0.001). Compared with
hyperlipidemia model group, the relative abundances of Firmicutes and Proteobacteria of the rats in
lovastatin group were significantly decreased (P<C0.05 or P<(0.01), while the relative abundances of
Bacteroidetes and Actinobacteria showed no significant changes. Compared with control group, the relative
abundance of Lactobacillus of the rats in hyperlipidemia model group was significantly decreased (P<<C
0.001), and the relative abundances of Bacteroides, Desulfovibrio, and Clostridium were significantly
increased (P<C0. 01 or P<C0.001). Compared with hyperlipidemia model group, the relative abundance of
Lactobacillus of the rats in lovastatin group showed no significant change but the relative abundances of
Bacteroides, Desulfovibrio, and Clostridium were significantly decreased (P<C0.05 or P<C0.01 or P<C
0.001). Conclusion: Lovastatin ameliorates liver injury induced by hyperlipidemia, and the mechanism
may be related to its ability to improve gut microbiota composition and inhibit oxidative stress and
inflammatory damage.

KEYWORDS Lovastatin; Hyperlipidemia; Liver injury; Anti-inflammatory; Intestinal microorganism ;

Oxidative stress

e B I S — I B AR ZE AL IR R
oM I 3E hOSUIE [# B (total cholesterol, TC). H
M =T1E (triglyceride, TG) FIE % B )5 & A H [
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CIREE . T RREL AN IR K REAK, 35 7 KB g
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Al 7T X v A LA g 3R R o Y AR SCATE T A 4
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58 i T8 AR IO R L O S IR O AT, s
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1.1 Z£%3HH . 2Z2XMNFME 15 H 3l SPF %
HEPE SD KR [ b 5 4 38 F 2 5258 sh W BR f
FRAF, L= F ks SCXK (&)
2021-0006. K AR I% T K AR K242 4 T /2 5
Be s SE g bty BT AT R B IR SPF 90 37 %
MEFE, = N KR R A, XTI O 550, R
JEH 23°C~25°C, AMKERK, EEMTT (A
W) W HSEE Sigmas®l, TCIKH &, TGk
& . LDL-CE M & . HDL-C &5l & . W %
(malondialdehyde, MDA) {5l & . # %A L9 1k
i (superoxide dismutase, SOD) X5l & . &M H
Ak ik & AL W) B (glutathione peroxidase, GSH-Px)
BHNE . SARAIE: 0 (alanine-aminotransferase,
ALT) W& . RINTA AR B (aspartate
amiotransferase, AST) K Fl & . HAMMWN K 2
(interleukin-2, IL-2) K/ & . A 40 8 /v & 6
(interleukin-6, 1L-6) X 7 & . H 401 it /v ¥ 12
(interleukin-12, TL-12) 37 & Al TNF-o i8] &34
W A E et A TR Y T . B AR (R

5. MPR-A100) W A £ EER CARAA, E&H
BB (A5 . CX41) W H HA Olympus 23 A .
1.2 SBshmoafa®m 15 HEMSD KR,
BB 43 SR X HEVZEL | g I o A5 7 2 g ARl 7T 4
B2 5 o 0 IR KRR 45 7 U bR 5% (L7 ok
WK EY: 59%, HAF: 21.1%, 4. 4.9%,
BHi. 4.2%, W4r. 8%, Wi 1%, #5. 1.8%),
e A IR R TR 2 AR A At T AL K B4 T 8 B e e
g2 (BCJ7 R 76 5 A1) RE B il B 78 206 I8 [ B
10% % . 10% BBk . 5% HEAI0. 2% FEARER) .
T AR TR TR 508 S R T IR e ' 45 25, X B AL Rl
I AR 7 2 K R4 T AE R R AR B ER K, s At
ITHKRA T 2 mg-kg "WEERMIT, BRAZ 1K,
B AR I EE AL FE R R, WA i v RN
WA, HTREEIR.
1.3 MEEAXAARE NG TRIFREILS, W
HIFCEAAH 1. 8. 9. 10, 11H 12 F KA .
1.4 HEZENEEURXAFARBELIEA
WHESARKBIFAL)E, 4% ZRPERE, &
o B CRERG K . U H 2R ORI M S o A A
WY R o Zead B FOK AR, i HE 63400 &
HEAT YL, Tl WAEE T W42 45 4R BRI 4 40
HIEARI,
1.5 #AM &k Em R pFP TC.TG.HDL-C,
LDL-C # MDA % % & ALT. AST. SOD #
GSH-Px # M A & 1L-2. IL-6, IL-12 #= TNF-a &
FoRE-REERASRE, FHARRTERS
NESOK S TR SR 16 he ARBE R B, BV AR AR,
3000 remin &0 10 min, I . % R F &
wh B AR I 4% 41 BRI TC. TGL HDL-C,
LDL-C fIMDA K-} ALT. AST. SODH GSH-Px
WA IL-2, 1L-6, IL-12F1 TNF-a K.
1.6 16S rRNA R F x4 al &4 X A i ¥ B4
R A K BB B A AR A, PRI AR R iE
A B DNAG A 1% Bt B o 5 1 A6 D BT 412 B 1)
2 41K U T8 T4 W DNA vk B Fn 4l B, SR )5 %
HEBEE 1 mg L7, LI BN, I 16S
rDNA VA X7, {f A8 A5 (515 F #1806 R)
AT PCRY . 5I¥F4 . 515F, 5-GTGYCA-
GCMGCCGCGGTAA-3'F1806 R, 5-GGACTAC-
HGGGTATCTTAAT-3'. i i llumina ¥ & Xf 4"
B F A HEAT I 4 HT

HE A 1 5 deh R B 2 4 Sk RV o i 3 DB A
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g, KBRimAGEFH, IFH8AERIT I RE ST,
B—1TREN DY HMEAEHRIT (operational
taxonomic unit, OTU), X} OTU 4%k iy 5 17
FRFLGN, UBRBS AN HER. 7
BrOTU R Hrah A, 15 325 FE i b 18 A 91 i
X B 0 2 AR AR BV ED ACE 45 R Chaol 45 %4 .
SR J5 3T Silva, Greengenes., RDP fil UNITE 45 %
i PEHEAT R R AT, 15 2K BRI 1 A ) 45 Al
RURE S5 A8 15 J5. DA B 20 P9 R 4[] 45 /) 25 S5 43 A 56

1.7 %t %454 R Graphpad 8. 0 4t i # f4 it
T8t . SARRMEH TC, TG, HDL-C,
LDL-C #1MDA 7K~ ALT. AST. SOD A1 GSH-Px
WEPELL B TL-2, TL-6, IL-12 il TNF-a KFE ¥ 554
ERNA, MlatsFowR, LA RREA S R
FHE R 2R 5 26 40 A, 2L TA) AR AR 1 80 P L R

600

El Control
B8 Hyperlipidmia model
B Lovastain
*kk kkk
= 400
£
=
.50
(o)
2
>
E2)
S
@ 200f
0

9

LSD-¥ %, UL P<<0.05NZESRESG 3= L,
2 # B

2.1 BAXRKKEE ST, &R
RHE IR 1 55 8~ 12 J] 5 R i i A5E 76 4 A0 3 AR Al T 4
KA R BB T (P<<0. 05 8] P<<0. 01 8% P<<
0.001); 508 MAERL B2 Fo %5, 7 g 1R il 4 5%
B AR 11T 12 J8 3% AR At 7T 20 K BUPR S5 i T R AR
(P<<0.05), WK1,

2.2 BRAXRAFALRKREHILAL FIHAKLK
AR R T OGIF L0, g R, B R .
S5 RRZH LB, R AR I A A 2R 2 A BRI A R 1 R
RS 2B T, hgJEe, JBAMK, A%k
SRR s 5 v BRI RE A R 2 b AL, I ARt T A
KB IE IR M 20 0, FifR, S ZRiel, A
AN, ORI JRURER  . WLIEL 2,

*k
*A

10 11 12

Feeding time (week)

‘P<<0.05,"P<C0.01, ""P<C0.001 ws control group; *P<C0.05 vs hyperlipidemia model group.
Bl FAKXKRERE

Fig. 1 Body weights of rats in various groups

A': Control group; B: Hyperlipidemia model group; C: Lovastain group.
Az FARRFHLBREESEA

Fig. 2 Pathomorphology of liver tissue of rats in various groups
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55X MR PR, g I AT A TR 2 R T U 40
Ik BLHES AL, A0 MOAZ IR 4R, oA V2 R AR
M, HOM A R ZS AR A 5 R I A R
oA, i Ay 7T 20 O BT U 48 i e Jo A A e
BEW R, AR HES ) B 5T A A oE B, R
I A M T D, A AR AR PR > . DL 3

2.3 Ak & &kFF TC.TG.HDL-C # LDL-C
R SRR AR, R i AR R KRR il v
TC. TG #l LDL-C 7k °F W] & J+ & (P<<0.05) ,
HDL-C /KB SRR (P<<0.05); 5 & A% I AE AL
AU L #, 3& ARATT 4Kk B i B TC. TG Al
LDL-C 7K - B & &K (P<<0.05), HDL-C /KB
BIE (P<<0.05), W#EI1.

A': Control group; B Hyperlipidemia model group; C: Lovastain group.
B3 FAKXBHALREESRIA(HE, X100)
Fig. 3 Pathomorphology of liver tissue of rats in various groups (HE, X 100)

#F1 HHAKXRMIEH TC.TG.HDL-C #l LDL-C K
Tab.1 Levels of TC, TG, HDL-C, and LDL-C in serum of rats in various groups [#n=5, z=+s, ¢,/(mmol-L !)]

Group TC HDL-C LDL-C
Control 2.8740.06 0.38220.01 1.2240.10 0.540.11

Hyperlipidemia model 3.61+£0.07" 0.530.01" 0.7740.05" 1.3740.09
Lovastain 3.0440.03" 0.35+0.01° 1.1940.04" 0.614+0.11°

"P<20.05 ws control group; “P<0.05 vs hyperlipidemia model group.

2.4 HHXKhE P ALT.AST.SOD # GSH-Px
FWBEMDAKRFE  HXFIA R, & i E R
2H R BRI A ALT A AST 35 ¥ K MDA 7K - 07 &
FH (P<<0.05), SOD Fl GSH-Px I 1 B & % ik

(P<<0.05); 55 R i fE A5 78 4 b A, 9% ARt VT 4
KB 1 ALT FAST i 7 52 MDA 7K - B 2 R A%
(P<<0.05), SOD fl GSH-Px i YE B & 7+ & (P<<
0.05). W#E2.

F2 FUAXBMEF ALT . AST.SOD il GSH-Px & #: 5 MDA K
Tab.2 Activities of serum ALT,AST,SOD and GSH-Px and levels of MDA of rats in various groups (=5, x=s)

Group ALT [A,/(U-L°H]  AST [A,/(U-L°H] SOD[A,/(U-mL "] GSH-Px[A,/(U-mg )] MDA [(c/(pmol-L " ")]
Control 30.424+5.19 45.08+6.18 239.38-£9.09 301.40+£16.27 6.414:1.92
Hyperlipidemia model 59.3747.87 86.354-8.29" 149.64410.317 239.404+13.07" 16.18+2.32"
Lovastain 39.82+3.70° 48.02+5.92° 226.41+9.99” 293.42+8.81° 8.06+1.31°

"P<20.05 s control group; “P<C0.05 ws hyperlipidemia model group.

2.5 BAKXK&F P IL-2.1L-6.1L-12 F= TNF-«
KFE GX MR R, e R AT AR A 4 KRR v
IL-2. IL-6 F11L-12 fl TNF-a /K FE 8] I+ E (P<
0.05) 5 5 i i i R 4SS R0 4 b, 9% b 7T 4 K B

M3 1L-2, 1L-6, TL-12 F1 TNF-a 7K - 2 B i %
it (P<<0.05)., W3,

2.6 BUMRAMERA S HE SXHA LK,
e A I 9 5 A5 2 K B 3 A A ) A Il 2 R A A A
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#£3 KBHARIIEH IL-2.1L-6.1L-12F1 TNF-o /KF

Tab.3 Levels of IL-2, IL-6, IL-12 and TNF-a in serum of rats in various groups [n=5,

r7Es, o/ (ngl. )]

Group

IL-2 IL-6 IL-12 TNF-o
Control 305.6849.18 24.5741.61 14.25+41.07 100.8245.58
Hyperlipidemia model 368.8248.08" 33.824:2.24" 18.58+£1.04" 133.7947.01"
Lovastain 327.21+12.07% 28.4741.28~ 15.62+1.49~ 104.674+4.10%

"P<20.05 ws control group; “P<0.05 vs hyperlipidemia model group.

B4, ACE$5%0M Chaol #5503 B B (K (P<
0.05); 5 &R ME AL AL A L, & AR VT 41 K B
1B A A R 2 R K A AR Ak, ACE 454K
Il Chaol 45 £ ¥ Bl 8 T+ (P<<0. 05 & P<<0.01),
JY B GAE ) A 2 RV T I TR R IR 4

2.7 BUAXABERHANAKFASTFE 11K
b, H TR A, e i A R 4 K B 1
WOJR EE T oA JE W oI
(Proteobacteria) #HXt=F M W Jh & (P<<0.001),
£ AF ] Aok % I
(Actinobacteria) X+ FF B B AL (P<<0.001);
558 i LR A RS A LA, i At 7T 2H K B B N

(Firmicutes)

(Bacteroidetes)

#4 BHAKRFGEER SR ACEREER Chaol 184K
Tab. 4 ACE indexes and Chaol indexes of gut microbiota

diversity of rats in various groups (n=5, x+s)

ACE index
563.70466.62
464.997453.37'
499.86+65.97°4

Group Chaol index
561.85+66.85
466.04+45.87

502.54429.97"

Control
Hyperlipidemia model

Lovastain

'P<C0.05 ws control group; “P<C0.05, ““P<C0.01 s

hyperlipidemia model group.

Firmicutes ¥ Proteobacteria A1 %t 3 J& B i FRAK (P<<
0.05 8¢ P<C0.01) , Bacteroidetes ¥ Actinobacteria
MHXFEEZER LG E L (P>0.05), WES5,

5 FUAKRBIGE BT EE

Tab.5 Relative abundances of gut microbiota composition of rats in various groups at phylum level (2=5, x+s, /%)

Group Firmicutes Bacteroidetes Actinobacteria Proteobacteria
Control 60.07£2.94 34.531+3.26 2.21+0.25 1.63£0.32
Hyperlipidemia model 69.65+2.64" 22.86+1.75 0.50+0.32" 4.07+0.51"
Lovastain 63.4843.73~ 22.11+2.66 0.73+0.30 2.65+0.39~4

"P<C0.001 vs control group; “P<<0.05, ““P<C0.01 vs hyperlipidemia model group.

2.8 BUXKABEERHBEKTRITFE EEK
b, HXRRZE R, R AR IRE R AL 2 K B E A
AW IE (Lactobacillus) FXFFE BB BEEAL (P<
0.001), LFF# J& (Bacteroides) . Wi & IR 5 J&
(Desulfovibrio) R EJE (Clostridium) FHX} &
B @ F s (P<<0.01 8 P<<0.001); 15 i i i A5

RUA L, WA TT 4 K B 3 N Lacrobacillus #
XPEERWH B, ZFERITFE L (P>
0.05) , Bacteroides., Desulfovibrio I Clostridium
AR = 2 W] R B AR (P<20. 05 3 P<<0. 01 8¢ P<<
0.001), WFE6,

F6 BUAKXFGERRAKFEHENFEE

Tab.6 Relative abundances of gut microbiota composition of rats in various groups at genus level

(n=5, x+s, /%)

Group Bacteroides Lactobacillus Desulfovibrio Clostridium
Control 6.8541.37 7.9341.09 2.1940.45 3.03£0.10
Hyperlipidemia model 15.0840.21" 1.1340.39” 4.76+£1.12" 6.441.05"
Lovastain 12.88+2.114 1.6540.57 2.2240.38° 1.8940.4544

"P<C0.01, "P<C0.001 ws control group; “P<<0.05

,AAP<20.01, 444 P<C0.001 s hyperlipidemia model group.
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RVZH A, ¥ A 7T 20 0K B 38 TE B ACE 45 20
Chaol #5 %W % 7+ 7 . ACE 8 8l Chaol 4 $
T B W Ji 3 TR R 22 R R O O SR AR . ACE 45
M Chaol 48 80Tt i & W19 AR Al 7T 7T B 2 42 i 1
A2, S e BRI E A
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