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[ E) H# HATREETHSFEZENHEHELEERNLETRORS KL ENEELEHERF &, AB I
e B C RAEE AR, 55k 60 R Wistar K R FALS A EF AR A, FRgxT B4, i & iTall. 8 my
(kged) | VHURZE[ 4K AT 0.9 mg/ (kg d) + FE3% N 45 18 mg/ (kgod) , #UIR] A5 R 4[ FTHAZAHIT 0.9 mg/ (kged) +
JEFEN 4 18 mg/(kgod), FHHFRA], FRIELS A, A4 GRamEER 48, A4 8. 2% 0alE. "R
BRALBHSB RANAARALASEBBREIXCRALEG. ER SARN, 5Z KB A, EETHBARE
A2 N e BB K RS & G e BB R B TEAK(P< 0.01), 5 & 5 3t BB 48 RO FT Fe R A T 4R b 4%, BR A R 25
WEHEEREAQRBRERTFHE(P<0.01), i ZBKFEIK(P<0.01). 8 AR, SEFB ML, S5
BERHECREEGKRFAEH(P<0.05); BITieEibiTabs, SREHCRALEEGKTFAIEFEH(P<0.01), B
HSRBUEEIR(P<0.05). 8 A RIT, SEFHARE, SEARE NG URARALEBHARNLAARALES
B B(P< 0.01); 5B RAE, SNAURARALEBBR XN LAAR ALSBEEEIL( P<0.05); 5t
RATAA ) RALE,. HRARARALESBEBRRTLAAR ALK FFZH(P<0.05). & ik
T HAEE MR A SR T3RIAME T X RIEH C R & G KF, BeidHl S0 TR TR R 248, —F 8%
SRR EELRYESARE, FROFRA, R S LESTARREGR RS BHETFHRE.
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Efficacy and Safety of Combination Therapy with Atorvastatin and Fenofibrate in Rats
with Combined Hyperlipidemia
WANG JiarFei', LI TiarrDe', and ZHENG Xiarr Dong”
(1. Department f Cardiology, General Hospial o PLA, Bejing 100853, China; 2. The Second Affiliated Hospital o Hebei Medical University, Shi-
Jiazhuang 050000, China)
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[ ABSTRACT] Aim To evaluate the efficacy and safty of combination therapy with atorvastatin and fenofibrate in rats with
mixed hyperlipidemia. Methods 60 Wistar rats were randomized into normal group, control group, atorvastatin group, AFH
group and AFF group. The groups were fed with high fatty foods, except Normal group fed with common foods. At the end of
the fourth week, Atorvastatin group [ Atorvastatin 1. 8 mg/(kg*d) ], AFH group [ Atorvastatin 0. 9 mg/(kg*d) + Fenofibrate 18
mg/ (kged), together], and AFF group [ Atorvastatin 0. 9 mg/(kg*d) + Fenofibrate 18 mg/(kg*d), respectively] were adminis-
trated drugs. TC, TG, LDLC, HDLC, ALT, AST and hs CRP were measured at the end of the fourth and the eighth week.
Results The level of TC, LDLC, TG in nomal group, atorvastatin group, AFH group and AFF group were obviously lower
than control group ( P< 0.01); That of HDLC in AFH group and AFF group were higher than atorvastatin group( P< 0.01).
The level of hsCRP in control group, atorvastatin group, AFH group and AFF group were obviously increased than normal group( P
< 0.05). Compared with Atorvastatin group, the level of hsCRP in AFH group and AFF group were lower. 3. The level of
ALT and AST in control group, atorvastatin group, AFH group and AFF group were obviously higher than normal group ( P <
0.01). Those in Atorvastatin group and AFF group were lower than Control group( P< 0.01) and AFH group( P< 0. 05) .
Conclusions Combination therapy of fenofibrate plus atorvastatin can strengthen the effects on decreasing lipids and the level of
hsCRP.  The negative effects of combination therapy are related to the doses of fenofibrate and atorvastatin, so administrating

drugs from low doses and at different time are very important to reduce hepatic damage.
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SLIG sh R TR R
60 R & BiE iE & Wistar A R, 4, 10 B ¥, F
HEEN 2012274, ME KT EREFE LR
HARRAE, LRI 6 #%IEH % F A: SCXK
(3%) 2007-0001, & & 15 A Fo g g 48 A 3 &1 b X A
B A AR E A TR R, FBEHITE ST AR A
KEAHBATET A, & 8RB A A: 3% fB B &,
10% % i, 0.2% 7 A 8% %, 87. 8% X Ab A ft. &
WA 4 45 SCXK( 3) 20050007
1.2 SEEwZh¥Anik

A8 IR IR B, ook E R AR BRI 20 8] £ 77,
#.5: H20050004 7 4€ (k7T o L 740 R A 4
B AR E# B . &8 C KR & & (hypersensi-
tive C-reactive protein, hsCRP) 1 7| &, 4 & 5 & Rapd-
bio /2 8], DL #T 3 /& ¥ 48 M ( enzyme- link- immunosor-
bent assay, ELISA), #t 5: 11010505, % F& [ B ( total
cholesterol, TC) & % & A5 & &1 JE & % (low density li-
poprotein cholesterol, LDLC) « & & & & g £ E &
(high density lipoprotein cholesterol, HDLC) « H &1 = B
(triglyceride, TG) « X |14 & BR & % # £ B ( aspartate
transferase, AST) 7 & B & % % #% ¥ ( alanine trans-
ferase, ALT) #£ A [ A& (. # b H AR H L A 8 B~ 1
7600-020 A 2§ 5 & oA PR .

1.1

1. 4 ANEAXRMASKTEMELE (« )

1.3 ZWFHEE
60 R Wistar A R ERE AL 4 IE % * FRA,
& g % BRAE T R AT 4 4 AR R4, B4
RA,RREAHANS A, THEARARHANCLK KRE
ME R E B R A AF LY T EEXEAN
Ba L BERRE A THY T I & EAEN
Bag AR RE AE THY T I MaAtiTa
H e E AT AMIT 1.8 mg/(kged); BURA
KB E B ES T AL RMIT 0.9 mg/(kged) + FEiF
VU4 18 mg/(keed); 0 RA N B & % F 483 I 18
mg/(kged), BB B B 4% T M FERMIT 0. 9 mg/ (ke
d).4 ARE 8 AARZEAKI2N G, T8 RKE,
B HE G 8 fk A R fn, B0 B _EE, AR W o A8 AST.
ALT % hsCRP, K REAZ BN A E B A EH K
RMABNATE, RENBAERERG Y LRI
B EALBFTEAMTAARALAERL T
AR T 45 4% A6 9T 20 me/d, 4 BREL B AR 4E K LA
LA EA YT ARAFFEEMIT 10 mg/d, J35 W4
200 mg/d. LG K G, EHXNBA TMRA RS R
HAFT 2 AARR(MBERFAES, FTREAET 8T 2y
MIRENREH), BRRRART 4 R AR (#F
FIr2 R, 2 RS, MK IT H Tk
RAET. AT ARHEINGR, HEAARFNG T4
I[N
1.4 HitZF4aE
HHER L ts £, Fil LR HEY R A
SPSS 12.0 4t it #k k4L 3, 4 8] W3 K A 7 2 4047,
LP<0.05 Y ZRAFREK.

2 4R

2.1 4 FARBIZERFRMASKFHER

= HE X R 2 BT 6 AR A 7T 2 43 AR 2H A i AR 2L
TC.LDLC-HDLC F1 TG 7K ~F#5 1F & %f f& 2H B & T+ &

(P< 0.01; % 1)

7 A n TC (mmol/L) LDLC (mmol/L) HDLC (mmol/L) TG (mmol/L)

IEH X B 10 2.041 %0. 371 0.283%0. 116 1. 559 £0. 203 0. 288 £0. 033
e R v HE 21 8 5.570 £0. 997° 3.206 0. 220° 2.456 0. 511° 0. 806 £0. 144°
R FEAR At 7T 22 12 6.273%1.912° 3.613%1. 016" 2.519 %0. 224° 0. 651 £0. 052°
53 IR4H 10 6.357 £1.924° 3. 868 £0. 952° 2. 387 £0. 374 0. 665 £0. 100°
11 Al 441 10 6. 638 £1. 633" 3.863 1. 116 2. 717 £0. 540° 0. 686 £0. 055°

a N P< 0.01, 5IEHE X B4 g,
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2.2 8 AXRBIEHAKRMAEKFRIZTWL
5IE & 0 B 2H B A, v iR o B4 TCLLDLC K&
TG /KFF & (P< 0.01), BTFEAAthyT 21 HDLC.TC.
LDLC J TG /K F¥FHE ( P< 0.01), 4 A% 25 A0 i il
ZHTC.LDCL J HDLC /K*FFt @ (P< 0.01 8 P<

%£2. 8 ANEEAXRMASKTEMELE (x )

0.05), TG /K PGt % 57, 5@ e x4 LA,
#H #2520 TC.LDLC TG ¥ &% ( P< 0.01), 73 IR 40
k4 HDLC 7KFF=i( P< 0.01) ; SFTFEAARTT
SR B, 4 IR 4 RN IR 40 HDLC /K °F & (P <

0.01), TG & LDLC 7K-FF#&( P< 0.01; 3K 2) »

o A n TC(mmol/L) LDLC( mmol/L) HDLC(mmol/L) TG (mmol/L)

IEH X IR ZH 10 1. 848 0. 229 0.273%0. 053 1. 346 £0. 100 0.313 £0. 049
e RS R 2H 8 9.529 £2. 554° 5.561 1. 048" 1.512%0. 164 1. 524 0. 138"
By FE AR AR VT 41 12 3.248 +0. 615* 1. 950 0. 276™ 1.577 0. 112° 0. 465 £0. 052
vagie:| 10 3.273 £0. 976™ 1. 232 £0. 368 1. 911 £0. 135~ 0. 333 £0. 077
1 Al 4L 10 3.399 +1. 064™ 1. 372 £0. 409 1. 922 £0. 168* 0. 366 £0. 043

ayP<0.01, b A P<0.05, 5IEHXIBALLLE: ¢ P< 0.01, 5REAEXIBAILE; d A P< 0.01, SHTHMhyT 4,

2.3 BHEARRIARESAXRBH CRNERK
FEeEg

4 A ARK 5 IE 5 5 A g, H A %4 hs CRP
KFEFHE(P< 0.01) o 8 JAARS 5 IE 5 %) B 4H L%,
HAR S hs CRP /K-FTHE(P< 0.01 2L P< 0.05);
e et i8 4 b g2, H 2541 hs CRP /K P BRI (P <
0.01) ; 5 B AR A 7T 40 b 4, 40 AR 2H A0 Al 40 hs
CRP 7K FB#(E(P< 0.01 B P< 0.05); 543 R4t
B, WA hs CRP /KPR A Gt 2 27 ( K 3) -
2.4 BHEHARIBAXRESARAEREELTBE
SENBES I E=g 223 iy S d AR

4 IR, 5IEF 0 R, HAKUALT K&
AST $F+EI(P< 0.01) o 8 J& AR, 5 IE % Xf f@ 41 b
5, HARKH ALT & AST FHEi(P< 0.01); 5 & g%t

FRAL L, 2 2520 ALT J AST FAK(P< 0. 01 5%
P< 0.05); 5 Bl B AR fth 77 28 A1 43 A 20 Bb 8, 1 AR 20
ALT & AST /K FFHE(P< 0.01 B, P< 0.05, 3 4) .

%3 BEXRSHCEREATHKTE (x s, Ugl)

4ol R 47 8

IE# Xt B 10 1.253 0. 304 1. 107 20. 130

o B o R ZH 8 3. 409 10. 475° 7.877 12,572
R $E A At VT 4L 12 2. 883 £0. 385° 3. 536 0. 482*
ol &k 10 2.703 £0. 511° 2. 047 £0. 531>
i i 20 10 3. 264 £0. 955° 2. 469 0. 738"

a N P<0.0l, b N P<0.05 SIEFESBALLE; ¢ N P<0.01, 5
FEX A LB d N P< 0.01, e N P< 0.05, 5FT4E4% 7T 4t
.

R4 BEXRAEREEEBHEAXIZEREEEBKTHELR (« s, UL)

4 1 8 J4
i n
ALT AST ALT AST

NR-PopcE:l 10 38. 440 2. 887 77. 370 6. 806 37.950 £2. 692 71. 080 £12. 454
e X R 4 8 49. 113 £3. 433° 96. 887 4. 322° 78.250 3. 537° 121. 700 +7. 927°

R FEA% A yT 41 12 52. 700 8. 880* 100. 450 £15. 600* 44. 375 4. 765% 98. 442 £7. 723%
R4 10 49. 620 +4. 264° 97.700 3. 862° 46. 240 2. 729 100. 230 *4. 449
1 Az 41 10 47. 740 6. 543° 96. 960 £8. 642° 53.010 12, 237% 110. 260 £11. 9772

ay P< 0.01, 5IEHATIBALE; b A P< 0.01, 5EEMBALE; ¢ HP<0.01, d Ny P<0.05 SEHAARMITALE; ¢ ¥ P<0.01, f 1

P< 0.05, 5 R4t .

3 ¥ ig

VT AF SRS O B R R 5T R I R BT
g s 1) XL I 7K T % 4o BRE R P 1) AR S RE, T BA
72 3] B A S B B AN TR R REREAL R AR R R

ER . Ak, B b A S AG By 6 48 B 35— E0A
ABRAE LDLC kA5 4b, 1774+ 8 TG #1 HDLC ik 47,
B EEE TR, A 30 Bk 681055 1 & fa B
LA YT JG TC.LDLC.TG =i 4 ¥k FH AN
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10. 1% o C [ SR A & —F AR 5 M 0 SO AR &
W, TS 2 E 51 5 T 30 ROk R A IR SO BB B
PO R AT AR, 6 PR 7T LA 15 BESE, FEA R
FRAUFA FIFEE S KA AL e O CRP #8F
—EREESE, MmN C kRMEASE
ORI R A BT AR . PR 5B N N
VA RRYRIT I B B 2 A 40, 2004 AF R R 1 3L [ A AL
B2 bip 2" 0 S B PR 2 1 B AR AR R R, At
VT DURER G B A AT R AR 1 T B &AM E TR
AT, AEAR YT AN DURR S8 25 W Bk & L FH i iy >k /™
HRWERHMN— e fEE LRG| 7 HAERRR LR,
ASZIGE & LA A R A, W At T AN DL A2 24
YIEKG NH BB B IT R B T A A
ZEERIRZ M, T ORI IR EE A SR S5 555 .

A S UL S B R R AR A VT B & AR U DURR 4 2
7~ 1T BN B N5 7R B B BT R AR A T Y R 4 %
e 25 AN 1] hsCRP [ 72 48, 434 SR K 25 B8 AthyT
REFZH IR FRAEE A & R B0 557, 18 )%
B 7 9ok 2> Ak P L [T B2 1) 5 i, T LR R IE SEARYT
RZ5W)ie ] LLIE I X Rho {5 538 B B #01], J0E i
SEAAR 18 FE W) 3005 B 32 4R a( peroxisome proliferator-
activated receptor a, PPARa), [ %% 5 55 1 A1mRNA
frFik, M B B4R TG 14 B HDLC /K™, A yT
) BA BEK LDLC BIME H, (B K TG F¥e &
HDLC FIfEFHAEW AR, 55 T DR R 254. JEvR )L
¥ 72 PPARa HIB4 #0771, PPARa #I% 1k 5 1R i3t g & B
Relilg 2 e 88 B AL M A AL ZH 1R IE,
MR B E CIN 3Rk, 38 @ ik & B 18 7 58 1 e
fif s 1, AT A TG AR 2 JH [ B (1) 13 (a1 % iz, 42
f= HDLC 7K-F-, 11 B 3F v UVURR 4 g 3@ 1 % PPARa it
P VR T A% DR 1 2 T 4 o) 2 e 8 o ORGPt o 3R
1A, AT = A B B B AR LA AN I B 98 A0t 30 ik o A
WS . BA AT SRS, FETE DA AT 40
il g B HARAH AR 7 3Rk, BASURIEN, X T &
R MRE A8 8 I/ A5 S 5 )R8 3, I JE v DUARR 3R
LT RT W] AT AN DR S 2 B A 8
Al LAt — 20§ 55 PPARa HOVE M, 38 9 259018 15 hs
CRP.LDLC.TG F1 HDLC FI{EH

H ATty TR 2G9N R 25 B A N R A
R FIHLEIAN T, (5 25909 B 1) 7 1 =y e B 2L
fER R . FEA LG ot W BT HEAR AR T B A
e DR — 2 R A 1 FHF I A - G 40 T R R 4L

N

e )T IR R D AR v DU T EL BB 5 T Zh e, AT

A1 T BT RS YR, 25 SRR LT v,
SR, JAE T DURS 32 22N B BEHETH, 2 52 W D RS2 4 B
A M 2GR B T, INE AT R, #biT RS
DURFSR 240k 5 IO FH I 7 1L B, ok e A il 2447
[ IS A, PR 20 T A, /NIRRT 4, B
A8 20T R R, I S M AT AR AR A, T ARTK
T B HOAE DR i I 0L Xof JHF T REA33 35 14 [ B 3 4 245
LR T T o

MR 5 5 BB AR PR YR 9T 5 A, BB 2590
KENHAFW RS SEHE—EEAMA
REISFRIN, Bk & FH 24 vl 52 i M /KT BOIE R R @ik
B AT KL B AN FRAE M, A8 T4 R
TG SR R 5 KT E AR G AR RO
PR, AE DAABTT A D9 K 2 B i 57 4 8 3 10 ik
TRIT AP FEA b, IR A AR T DU SR A T 50 A
S, TR S MR R 0 AR YT S 25 W T R 1R v
AR, AERT LU 55 BT AR 29 ) 2 4k, o HL
T BARE — 25 B Ao ML 5 (0 fE B, AR M 2 1 =
AAt T IR & AE v DURF B IR PR FE LS 2 1 R AP
TRITRCR, BT AT SRR A AR v DURY, SR IT AR
fRIT5 32, R AR SR ™ B A 1k v s IUAE 25 W0R 9T 1Y
R .
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