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fie,PCR F1 Western blot ¥l Kruppel #£[XF 15 (kruppel-like factor 15, KLF15) ,.0> LIS 5t YL (0 W2 g 5
DU BIAE A1 J5 254675, B1 B2 B3 LIz A1 A2 A3 [AEAbEHL. &5 D5 C1.C2.C3 #HLL, T+ E3)
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Kruppel-like factor 15 regulates myocardial lipid deposition and cardiac function in

rats during pressure overload/unload
Jiao Cailing, Zou Shufan, Jian Zhao, Tang Fuqin, Xiao Yinbing, Chen Lin ( Department of Cardiac Surgery, Xingiao
Hospital, Third Military Medical University, Chongqing, 400037, China)

[ Abstract ] Objective To determine lipid deposition and cardiac function in pressure overload/
unload myocardium in rats through banding and debanding of the ascending aorta through small suprasternal
incision. Methods Forty-five 5-week-old male SD rats were randomly divided into sham operation group
(control group, in 9, 12 and 15 weeks after small suprasternal incision respectively as C1, C2 and C3
groups ) , ascending aortic banding groups ( banding for 9, 12 and 15 weeks respectively as Al, A2 and A3
groups ) , and ascending aortic banding groups ( debanding for 0, 3 and 6 weeks respectively after 9 weeks’
banding as B1, B2 and B3 groups), and there were 5 animals in each group. Animal ultrasonography was
used to evaluate the cardiac function in each group. The expression of Kruppel-like factor 15 ( KLF15) at
mRNA and protein levels was detected by PCR and Western blotting respectively. Lipid staining was employed

to measure the lipid deposition in the myocardium during pressure overload/unload. Results Compared with
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the control group, the cardiac function was decreased with the increase of banding time, and the ejection
fraction (EF% ) was significantly lower in the A1, A2 and A3 groups than the C1, C2 and C3 groups (54.32 =
3.88 vs 85.32 £3.90, 47.91 £3.64 vs 85.45 +4.26, 40.08 +4.45 vs 82.83 £4.93, P<0.01), and it
was also decreased in the Bl, B2 and B3 groups (53.78 £3.58, 63.28 +5.81 and 63.59 +6.48, P <
0.05). Compared to the Al group, the EF% was significant increased in the B2 and B3 (both P <0.05).
The mRNA and protein levels of KLF15 were significant decreased in the A1, B2 and B3 groups than the C1,
C2 and C3 groups (mRNA: 0.66 +0.09 vs 1.76 £0.07, 0.52 +0.07 vs 1.78 £0. 12, 0.51 +0. 04 vs
1.70 £0. 13; Protein; 0.99 £0.05 vs 1.25 £0.04, 0.96 £0.05 vs 1.30 £0.09, 1.01 £0.08 ws 1.30 =
0.06, all P <0.01). But there were no statistical differences in the levels in the Al group with the B2 and B3
groups. Myocardial lipid deposition was higher in the A1, B2 and B3 groups than the C1, C2 and C3 groups,
and its was decreased in the B2 and B3 than the Al group, but still higher than the control group.
Conclusion During cardiac pressure overload/unload, KLF15 may play negative regulative role in the lipid

deposition in the heart, and is involved in cardiac function recovery after unloading.
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#HAHL(VEVO 2100 Imaging system ) , Rabbit anti-KLF15
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. CL:SD KERIFM, e 2t sh BoR 4678 b 3L 5
SOCHRRE 7 9 Ji IS AT U R 8 5 Ak B8 HL0o
C2:SD KB H I, Ui 25 I 32 sh kA 4 78 b B s JOO¢
PR R B, ) SR 120 IS AT A0 I 8 O Ak B B O T
C3:SDR B TF M, i 25 7+ F sh koA 4 78 b 3 s SUO¢
PRI ARl 15 T8 Ja 470 R A T A SE B I
1.2.2  REFEAN T AT £ 3K 45 75 -1 ff A5
Mg KRERAEA TS T ME LT E F 30 ko -
GRS ARy iEd s R R T AR
7 5478 ARAAI] , 5B B AT Al SR A Lk IF A
A GBI E SRS FLARAL , FHIRRL 5 5 25 FL4 , B
A S8 AN o PR IS AT 40 A A T 32 STk R ZH 21,
IRHITCRE % 38 5, 0 )2 Y H

1.2.3 AL E G A R /N 2l Wyl S AL
(VEVO 2100 Imaging system ) , % FHIR kA% 21 MHz,
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1534 (EF) s /% (FS) 1210
1.2.4 0L KLF15 mRNA 3 3k 7K F 0 2
TRIzol 7 ( TaKaRa ) $2H00 JLLH LG RNA 4% B8 i %
SEARF & AL 92 B PCR S R 7] & 1 I - 1
VEL R, 345 cDNA =¥, JF #4752t 52 % o #& PCR
Wi, B-actin SN N2, KLF15 {5 4):5 -CACCA-
AAAGCAGCCACCTC-3", F i 5| ¥: 5'-CTTCTCGCA-
CAGGACAC-3'; B-actin I iF 5] #: 5'-TGGAGCAAA-
CATCCCCCAAA-3', FiE8149:5'-TGCCGTGGATACTT-
GGAGTG-3', RT-PCR K il )z i Z 4t #R i TaKaRa 2
7] RNA PCR Kit(AMV) Ver 3.0 1B 4 B AVEHES T .
1.2.5 Western blot £l KLF15 ZE.O P R 3215
BUE RO WA J5 , e U 1,
MEE &5, RS — MBS A SDS-PAGE | #:2¢
MR E K & 8 min, FRRHE,4 CIKF IR &
FH 5 il 45 5% e 4 I8 Fe 10% 43 5 58, in R AR, b
e R 50 pg, UK B E H UGS, FRENE TSR 4T
AR B B A D H PR AT 4 R L2 5% WG 4 5 4
PG, In A KLF15(1:800) —4i 4 °C 331 #% , 25 TBST #3
YE3 WE, A (1:15 000) i B — 90, EiRBE T
90 min, TBST #i% 3 ¥, ECL % %57 W52 , Quantity One
A3 it KLF15/GAPDH JKJE A .
1.2.6 DAURFY  DIELRR( -20 C) ZbHg
JE A AR A, AT O Ye o, P B i R R 4R AR
4t (Leica DMIRB) W£<H-2R A .
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TEESKE7E 9 JilJm M RS .C R SR
FARHAMEL (R 1), Bl 467 I 1] A9 5E 1, 0 D) fE
(EF FS) HOR AR (P <0.01) . SEFARAMLL, H
T O IIRER AR (P <0.05) o Sl s 21 9 J4
FHLEE, B G 3 41 S E AT 6 41O I REA Tk,
IRA G 2R (P <0.05) . HIAT 3 J8 458 1
17 6 A ERA G2 (n=5), 4R ILIA 2,

— T — — —

GAPDH— ----——-—f
36 x 10°

1~3 05K 912,15 B4 ~6: )R Ay 4 1 # 9.12.15 A
17 -9, 4 0.3 6 M4
2 Western blot #&il & 28 X RO Al KLF15 f3Rik

2.3 KAWL KLF15 mRNA 4k

JE 78 B A 200 WL KLF15 mRNA R385 T
FARLL(P <0.05) , 17 & 7 #1471 faf 21 -5 Fs 78 171 4
9 AT R E 2R (P>0.05,3%2),
2.4 KRCMKLFIS &G ki Tk

SBFARLAMIL, I i KLF1S 8 3Rk
W FEAR (P < 0.05) 5 51 F AR 4 A0 b, 8 5 47 24
KLF15 R IA U B AL (P <0.05) ; 5 H J7 8 17 fi
9 JEZLAR L, E 17 far 3 JE 4H e B fr 6 JE 4 KLFLS 2§
HERIA TR (n=5), 45R WK 2,

®1 JFAXROCHEBERERERLE (n=5x+5)

Tl BFARA SR EunbiEd:| I T2
9 4 12 4 15 & 9 JH 12 4 15 J& 04 3 6
SHMAE(EF% ) 85.32+3.90 85.45+4.26 82.83+4.93 54.32+3.88" 47.91 £3.64> 40.08 +4.45° 53.78 £3.58 63.28 +5.81™ 63.59 +6.48
Wi /3 BU(FS% ) 55.63£4.53  56.69 +4.72  52.94+5.16 28.43 £3.89" 23.05 £3.55" 16.66 +3.21° 27.30 +3.05 36.38 +5.33" 37.19 +5.79%

a:P<0.05, 58 F K9 F ki ;b:P<0.05, 58 F K 12 Bk ;c.P<0.05, 585 K 15 Farki;d:P<0.05,5E 4
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%2 RT-PCR #ll&AK 0 KLF15S mRNA f93i% (n=5, x+s)
RFRH JE 3 #8 £7 fuf 21 167 o7 2
913 12 J 15 Jf 98 12 J 15 J 0 3 6 Ja
PCR il mRNA
1 mRNA 1.76 £0.07 1.78+0.12 1.70 £0.13 0.66 £0.09° 0.31 +0.01" 0.20 £0.09° 0.54 £0.08" 0.52 £0.07" 0.51 +0.04¢
(KLF15/B-actin)
Westem blot Jll| &
estem blot IR FTE | 5 0 04 1.3040.09 1.30+0.06 0.99£0.05% 0.64 £0.15" 0.33 £0.07° 0.97 £0.05* 0.96 £0.05" 1.01 £0.08"

i (KLF15/GAPDH)
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F, B RS R A i & 3 S HR IR 1Y Cys2His2 #4
PERRAEHE , TR S R4S G 5 & GC & (| CACCC &)
FY ¥ ) 8 7 1 DNA K RNA J¥ 31, iff ifij i 45 35 [
Pk, 5 WA A0 B 5 AE L Ak KO R & B . KLFLS 2
Kruppel #7565 iy — 01, BF 58 7, KLF1S fEfg
PA N 05 A0 P b gk 4R Al W I AR B A ) 0TS 32 R
(PPAR-y) I A iz T 4 RIK 22 5HIRWN
RAHFIEEY R . KLFIS o] LUl TCF-Ar &
¥y p38MAPK A2 il Lo JULAEL K0 13 45 45 45 20 41
K F ( connective tissue growth factor, CTGF) )3k
T A LT 24 A 1 2 20T A N /DN BRI I 28
Zrh KLF15 35T 78 KLF1S $2 3P 0y /N BRI,
KLF15 5@ 5 T i 605 105 2H 2L RS Tt CoA AR A
fitg-1 (SCD-1) By K3 DA 14 55 JBR 155 22 53 W , o505 ] 4
R, IE H R A AR Ok P o KLF1S X 345
BRI A I A0 M Ak A AR . R
BRI & B KLF15 0] LG i 45 & P300 {2 if g it iz
' EIGIR KLFLS 8R4k TR R A, 0 L4
Mo rb AR B CAR A R oy K4 Jm i R, X 5
O R T BB MR 52 — B, 4D 3 3h ko b 4 2= -4 i s
KLF15 BYFFEARRIR , SR Bfe DL OB, 7= 3
PEVEHIA G, Wk, o kR E EM-ARE AT
KLF15 sl il KLF1S KTt , 4 55 ot 8 A i 2
O AERE AT REA R T IIREIR A .
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