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ERANHERERT R BORHRE IR TGF-1. IL-10, MMP-2 #A
MMP-9 3%k B0

RS, 2 WY, M, faREE, XZRE, W, Tk %, HEM, B2, T
JRARIRE W B S — R, &R )M 510080

H OE. BE RHSEW 2k & PCR (qQRT-PCR) AR 4 NMEFFR (ATRAD 4 25 sl ik ok RE I b BE B 41 21 9 5 R 7
FIEMEW . sk TEEL 24 HAiRRENEBvE 22 A RbLa AX B . BUAL . ATRA 2. SHRAL T3tk Hamia
T RRE, JEHSE 12 M. 9% 4 S, ATRA 40 ig 5 mg/kg B9 ATRA, HERIAIRIN AL ig W), FER 1K, & 12
JARATCSHBNH) . WIS KRR IR, HEAT HE 4y4, WAEE TS BESS M), $RXZHZ RNA, qRT-PCR 3l
EMR AR F-BL (TGF-B1). AN E-10 (IL-10). FEFi4 E 8 (-2 (MMP-2) FIEE 4 8 5 (-9 (MMP-9)
mRNA PN KA. SR BRI WS A AS BEdk, nf WL 2 AR 4EiE S ORI IR FTAZ 0, AR SOAE A0 MO, A
FOTETUENET R ATRA 2 N Bz 40 JE &S LA Se 28, ) /8 2 1 4t Rl o L5 0] B A LR, #9528 20 v TGF-B1 A IL-10 mRNA
R 55 B B B % (P<<0.05), 1fif MMP-2 Fll MMP-9 mRNA ({1} #IiA B BT (P<<0.05); SHEMALLE, ATRA
ZH %) TGF-P1 A1 IL-10 mRNA (¥4} 2%k & ] &7 (P<<0.05), MMP-2 Fil MMP-9 mRNA [ AH % 4 15 & W i K (P<<0.05).
L5 ATRA WL IR 4O0E N7 s P ok R4k .

KR ARYETFE SO RN KRS FA A KRBl (TGF-BD); FI4IEA3-10 (IL-10); L4 REN
fig-2 (MMP-2); 48 R ElE-9 (MMP-9)
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Effect of ATRA on expression of TGF-B1, IL-10, MMP-2, and MMP-9 in carotid
atherosclerotic plaques in rabbits
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Abstract: Objective To investigate the effects of all-trans retinoic acid (ATRA) on the inflammatory response in carotid
atherosclerotic plaques of rabbit model by using fluorescent quantitative PCR. Methods Twenty-four white purebred male New
Zealand rabbits were randomly divided into control group, model group, and ATRA group. The rabbits in the control group were treated
with basal feed, while the other two groups were fed with high fat diet. Four weeks later, ATRA group received ATRA ravage at a 5 mg
dose once a day and model group received saline ravage at the same dose once a day. After 12 weeks, all rabbits were sacrificed and the
carotid atherosclerotic plaques of rabbit were extracted. HE staining was performed and the wall structure was observed under
microscope. With the mRNA of GAPDH as internal reference, the relative mRNA expression of TGF-f1, IL-10, MMP-2, and MMP-9
were detected by qRT-PCR. Results The typical AS plaque, thin fibrous cap and large lipid core, infiltration of inflammatory cells and
breakage of elastic fibrous membrane were observed in the model group. The endothelial cells in the ATRA group were basically intact
with a small amount of inflammatory cells infiltration. Compared with control group, the relative mRNA expression of TGF-B1 and
IL-10 were decreased obviously in model group (P < 0.05), while MMP-2 and MMP-9 mRNA were increased significantly (P < 0.05).
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Compared with model group, the relative mRNA expression of TGF-B1 and IL-10 were increased significantly in ATRA group (P <
0.05), while MMP-2 and MMP-9 mRNA decreased obviously (P < 0.05). Conclusion ATRA can exert anti-atherosclerosis effect

by regulating the expression of inflammatory factors.
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PR SNV AE B K sk FEAE4E, Catherosclerosis, AS)
(¥ g i R b T A Y, AS BB P (1 90T S B
IEFERE I 2 AN M DR, R 28 A P o TR RS T 4
JE A (matrix metalloproteinase, MMP) [#fi# 41
PANEET, AFBER A 4EE AR, TR
BUBERS, dRRMARTER, 2T H00 M i S 1F
SRR TR, AT SO S N R AS BIHURRE |
D Ui LA FA e AR IR . A oK TP IR
(all-trans retinoic acid, ATRA) HA 5L &AE
MM ThRE, WK B TVRI7 B . g i
I M FHOCI R 5%, HHiiEf ATRA X350 ik
AS BEHAEFHIFST . A UL AT A o 52,
ATRA AATIRTHIEDIR T BRI R 17K
IAVEH, AU R SEIN ¢ %€ 7 PCR (QRT-PCR)
b M EE ATRA X AS BEERA] ZURAEN 1 %55
(K540, ¥R ATRA $T AS [1EFHLH]
1 8
1.1 K14

T 2 AR B P 2 AR 24 B I FT N
BR2 R RS0 SER sy, S sh
VFAMIES SYXK (#) 2013-0085, 80 d #, A&
(2.0£0.3) kg, HHEWKK, PEEHRTTE.
1.2 EFENEHE

B KR = 2080 (3E[E Thermo A #]);
5P-72 B & 0 WL ( H A H 37 Hitachi ) ;
MultiskanMK3 E#51{X (Z& [E Thermo Fisher Scientific
/y#]); C1000 Thermal cycler il PCR X (ZE[H
BIO-RAD 2 1) ); 7300 98t i AL (L H ABI A H] s
QL-901 T HRZ 4 g1 s LR 1= FHAN ST )
1.3 A@EIEZAF

ATRA CLh R R ARSI AR A A, FE s>
98%, b5 H20083494), FLRbiaRl () MAE A4S
SIS H)YFREY) s R CAITICE: 2%
PHEEBE . 0.5%FENHEE . 15%E TN . 10%%E i
72.5%FEAHA R ) s Trizol (3£ Invitrogen 2w );
DEPC (3£ [H Sigma A 7 ); DNase [ (#it5 M610A,
25 [® Promega /2 7] ); SYBR Premix EX Taqv II Kit
(fit5 RR820A, [ A TaKaRa /A #]); Prime Script

TMRT reagent Kit (%5 RR047A, 74 TaKaRa
/NEIDE
2 FHiE
2.1 FIIRBIRYE L

K FH AU A2 1T 3 28 I Sh s B 7 2 2% e
B REREAL R TIBY, o 24 FUBTIE 22 AR BEHLSN b
R 6 H, BRI 8 M, ATRA 2 10 M, Xt
THRER 150 g il mRMAFE, B4R ATRA 415
THRER 150 g iRtk FE, A MmOk, 3R 12
i ATE 4 B )G, ATRA 4IT46 T 5 mg/kg ™ f#) ATRA
BT 1.5 mL Y ig 45255 BRI R AL ig
SEEVAR. SZISE 12 FIRINANE -5 .
22 MER#EREE

512 FRAIESNY), I 1.0 cm /oA K805
AR M DI A 3~4 By, 10% H I G2 ph i [ o2
AEEI, IR AR MM (3~4 um) 17 HE
gett, WHET TSR RELEH .
2.3 RNA RJ2HL

SRS ENIARI ST, RS T 2K IR V)T B K
L, PR B, WERIBINK, R A
() i 107 S PG5 A 2R, 3k B S K ok R AL DEE 2 21,
BUG R BEEAI 232 EP 4, 0 1 mL Trizol, WFEE5
R PRGIRA], FEEFFE S min. JIAET 0.2 mL,
P27 15 s, ZHEMBFH 3 min, 4 ‘C.12 000 r/min
20 15 min, HUESHWEH BP . A5 LG
SEAAFRI SN, TRA) G —20 CHF A 20~30 min,
4 °C. 12 000 r/min #.0» 10 min, FF F3ER. IO
75% 1 (5 DEPC 7K)800 pL YESUTiE 1,4 C.
7 500 r/min &0 5 min, F 4R, EZ T4 5 min,
T DEPC 4bHH/K 50 pL #1# RNA, —80 CUkKAH{R
e i
2.4 S|HMHZITEK

AL A K11 (TGF-B1). M40 A 2-10
(IL-10). 4B EAR-2 (MMP-2). #i4)E
FE -9 (MMP-9). GAPDH 5|1 ¥ 115 & i
FEBER AT RA R JPHINE 1.
25 EEEAELA

i | RNase-free [] DNase I, %1 R VAR R
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RNA 20 pL, DNase I 20 pL, 10Xbuffer 10 pL,
RNase inhibitor 0.5 pL, RNase-free ddH,O 49.5 uL,
3£ 100 pL. 37 Ci#H4k 30 min, 65 CKJE 10 min.
TNEEAARUERRY, J8AT)5 10 000 r/min 250> 5 min Ji
R BN S5, 155 10 000 r/min

#1 TGF-B1. IL-10. MMP-2,

Table 1 Primers of TGF-$1, IL-10,

B0 10 min JFE G E3EIONSARRLR AR, &
FIRA), —20 CEE 15min, 4 ‘CF 10 000X g &
L 10 min 53¢ B3E, WUEE RNA JiiE; H 75% L0
VEBRDTUE 2 K, & WT 5 I 15~40 L DEPC
TKEARDTIE -

MMP-9. GAPDH 34157

MMP-2, MMP-9, and GAPDH

e ElkZligdl K

TGF-p1 EM514 5’- GCCCACTGTTCCTGTGACAA-3’ 101 bp
SALELEY| 5’- TTCATGCTGTGAATGGTGGC-3’

IL-10 NADEEY 5°-CTGCGACAATGTCACCGATT-3’ 106 bp
K519 5>-TGGCTTTGTAGACGCCTTCCT-3’

MMP-2 NADEEY 5°-AGCTCCCGGAGAAGATCGAC-3’ 101 bp
BALEIEY| 5’-CAGGGTGCTGGCTGAATACAC-3’

MMP-9 NAGEIE] 5-TGACAGCGACAAGAAGTGGG-3’ 104 bp
BALEIEY| 5-CAGAGGAGTGATCCAAGCCC-3

GAPDH NADEEY) 5’-ATCACCATCTTCCAGGAGCG-3’ 104 bp

S 514 5°-GCCTTCTCCATGGTGGTGAA-3’

2.6 3R PCR

H{ 4 uL RNA BIRHSH s PCR,  RNVAR R :
RNA 4 puL, RNase-free ddH,O 10 pL, 5 X PrimeScript
TM Buffer (for real time) 2 uL, PrimeScript TM RT
Enzyme Mix I 1 pL, Oligo dT Primer (50 pmol/L)
1 uL, Random 6 mers (100 pmol/L) 2 uL, 3£ 20 pL.
SN ZA R 37 °C 15 min, #RJ5 85 'C 5s, IR
30 K
2.7 qRT-PCR [z

KW F RNWARR (ddH,0 18.5 pL, 10X PCR
buffer 2.5 uL, dNTPs 0.5 pL, TAQ 0.5 uL, 3£ 25 ulL)
H1T qRT-PCR. MNZ&AFN 93 'C 2 min, RJ5
93 C 15s, 55 C 25s, 72 'C 255, ff¥F 40 K.
WSRABE SN A 565 8 3 B A IN T4

Dittfas e, Bl C{H, UL GAPDH JWZ, Frlllft
AR ik By 2700,
2.8 GFHitHh

1 i} SPSS 19.0 Al Graphpad Prism 5 % F 54T
Gt i, PERRESR A X s R ALK
ot K86 6F 3 41 A LL b B R R R T =)
BT o
3 #R

SR IR OO R RIS TOAET T, ATRA 41
P ig AN FEIET 2 o SERG 45 A % 408t == e
R ZERITC G S, S ASECK: dRAl
6 M, HiRlg] 8 H, ATRA 418 }.
310 HARBFRELR

LR LB PR R (B 1D, % R4 H i

100 pm

I B

1 X% 12 FEERIEKMDE HE &
Fig. 1 Morphology of rabbit carotid artery in different groups at 12 weeks
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KA K2 A PG A, 1A 55 ) T 2 i il T L
HEPIREST, BT LIRS L ST, RS,
AR BRHIE R B4 ] WAL AS BEbR,
AL IR AT HENE BRI IR %G, AR B RE
AN, A SR LRI, TR LA RIS =
PIRBET s ik m M R AL A 0 B L T 45
ATRA N S AL S TEA SEHE, 2T 4E5 T3 s i
AL, RSP AT BB, BT L
ANEHSEEAREST,  n] WD SRR A I 1 S R
AN o
3.2 TGF-p1. IL-10. MMP-2. MMP-9 mRNA #j
HEXRIEE

TGF-B1. IL-10. MMP-2, MMP-9 fl GAPDH
I BRI E 95%LL b, Wi 2 5 e, R

Phol, SR 2722 VAT R SRR M. L
GAPDH AW Z, 5 %3 2 fik o £ A 4k 5 B
TGF-1. IL-10. MMP-2 il MMP-9 mRNA (1A%}
Rika,

50k HE A LA, R 4] S 28l ik 4143 TGF-B1
F1IL-10 mRNA FIAH0 RIA T W I, ZRA45
HEEE N (P<0.05). HEMAILE, ATRA 4111
TGF-B1 F1 IL-10 mRNA (AR FKIA &8 & T,
BENEER (P<0.05). SxEALLE, A4 %
i 5h k40 22 MMP-2 F1 MMP-9 mRNA [ A%} ik
IR, ZRAEFEREE (P<0.05). HEA
1 LE#E, ATRA 41 MMP-2 £ MMP-9 mRNA [£] 4/
WRIBFEIREK, BA%i%ER (P<0.05).
GERNEK 2.

%2 %K TGF-p1. IL-10. MMP-2. MMP-9 mRNA BJ#B3FRIZE (X £5)
Table 2 Relative expressions of TGF-$1, IL-10, MMP-2, and MMP-9 mRNA in each group ( x *s)

gkl e TGF-p1/GAPDH IL-10/GAPDH MMP-2/GAPDH MMP-9/GAPDH
Xof e — 60.414+25.85 46.80+13.67 18.04+10.52 3.76+1.64
e — 19.18+7.69" 6.94+2.19" 55.31421.15" 42.82+16.18"
ATRA  5mgkg’ 46.82+20.97" 36.98+13.66" 21.46+10.85" 10.43+5.13"

SR P<0.05; SHALILLE: P<0.05
#P <0.05 vs control group; "P < 0.05 vs model group

4 it

WIFURIL, AN BESR IR L T SURRESE I
TER N, FEBRRGE MEFAR Bz DR T 4RI
IS HAE R R AR, JR U OBOR,  EF4ENE i) )5
B, DB RR 2 D, ANFR e B b A Y
WAL AN B DR 1 (0 5 )R e i, BT 4k
RIS AT YE R, ALLTAENR AR, e X B,
FHUN M FERR AR AT, RRE R VAR
AS BEHRIIE G KA R R4 T BN L
AR A TR

AW RIL AERARTTR 12 J8 )5 S iR sl ik 2
U BB N A n] WA AS BEBIE, AT
T2 RV ET MR B R IR A% L, KR SR 2 IR
BT AR, IR RERR Z AR, )
K T DL R AR B S L e 4 s IESEE AS BEER
HHJRAE S NI SR IT SR RN SN, BRI 2T
YERRAR, LTYENRAZTE, LTYERMIR, AR,
AL SORE SNAE AS BEBR R4 A A e b BAT T 2R
M. 23t ATRA W97 )5, Shkoh B LA i HEA
HEST, MLURGN I S A A iR b, A B2 4

AW TEHE, WA RAR S W e Lr, KW AS
PP, 4875 ATRA HIISORE ROV 0 A IS0 A
P RITRS, H EARHLE AT 4

ATRA R4 3 A RRATAD), HAERIER
IS R R R PEVE R, AL 2 N TR R
JRIDE S IR0« iR A I A DB A5 T o 4R
TEIRITE AS BEHIT 10, MG ATRA IRIRARITSE. H
T, EAME SIS T ATRA $it AS e 171k 78
EIREFRI T, JELESE ATRA (5 mgkg) 8
JEI AT S 2 PR M IR RN S5 B ki A, PRI 47 4 B
ORI L/ N B 425 A5 U S 30 ik oy 2 4 B ), k4
ATRA ] JE Ik FRAR MG, M e 4 00 37 P9 2 (1
IKIHBES, BUWIWIST o, ATRA HAFIRTHMEHT
RINT BARMER R 7 AT /I, Awrsim it
KA AS BEHZ LR A O SEAE R BRAE N Ik
A, 3B IRE ATRA 19T AS HEH .

TGF-B1 Jj&—FZ IR E v, 75 5rzif
W WIRRE D EA. BEagbSd T k&
PR IR, TGE-B1 BEH™Y AS BEH M
(I JAE SN, fE AS BEBR( I ok i o R 4% T A
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IV, DR IR RSB IE S, TGF-B1 I AKF
5 2 ik PR A P J A 2 ) e A %, AR R K
(1) TGF-B1 nJ g T30 AS [WIE Ikl 250 AS BEHLE
SRR, e SEUNRE AL KA . AWK
L, 792 TGF-B1 mRNA fRIAHNS A 7 I8 TR,
23k ATRA VY7 )5, TGF-p1 mRNA [RAIx #ik &
WA, #2878 ATRA 0] B8 L 4 i1 TGF-B1 mRNA
(IS, Pem i maEREE, &Pt AS MEH.

IL-10 & —Fh =22l E 40 B A Th2 40 il 55wk
(A0 B 7, 2 S g 40 [ e 4 % e R 41 1
MMP. fi 5 2 Hf PRl 5~ FH A A4 B i 0 S it A [ e
MR P R R AR STE) AS PERD. shah,
IL-10 AR AS b A o mg i Ha AR g A i 1 6
o FERMARR R, 01 N Ml 5 A i
Y5 R IR IA I TL-10 BAT 5P AS HfE
FHROY, ASHIFST R I, ABIZ TL-10 mRNA RIS %
RO IR AL B S5 PRI, &8 ATRA VRYT )G, IL-10
mRNA (PN I = BT, #8718 ATRA nliiik
YT IL-10 PR IA M T 384 58 JFCH 1) 00k 4 P v £ 1
YEF TR 25T AS IVER

IR EFYE S AS BEHLLF- Mg 1) 3= B2 Rl oy »
I e i D, AT AR R, B HUBRANAR E
MMP 2 3 2 VA 4 i A 1038 140 e 2
WA — 2 N IKBE R, Refi) 12 B Al A5 g J 21 4
HHEA . PR A E O 2SN 2 R i
AMALTL, 0T ERE I B ) e e S D e A E
Mo AR IR AS BRI B, B
W 4 3 ), MIMIP-2 i1 MMIP-9 ) 3655 A 3k B
SR AT R I Pk A i A
B NBE I T MMP-2 A1 MMP-9 (17K -t B 2 5
TIE s B2, B8 MMP-2 1 MMP-9 2 5 T AS
RRAERR R fE . ARSI RIAE I AS B
o, ATRA FHRTT AENS R AS BEERZIZA ' MMP-2
AT MMP-9 mRNA (RIS ik, A7 B T4 s
FEITR I A, BB AS AR S BEHL A

AS B4, ATRA fefs 845 40w A 1
TGF-B1. IL-10. MMP-2 il MMP-9 mRNA [FJ4HX}
LKk, db—HFESC ATRA 9T AS fEH, (HIHA
PEIIBLERI AR TS, AR R8P,
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