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Establishment of a rabbit model of heart failure by aortic regurgitation
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[ Abstract] Objective To establish a New Zealand rabbit model of heart failure by aortic regurgitation. Methods
Adapting catheterization-induced aortic regurgitation to establish a volume overloat rabbit model of heart failure. The
SBP, LVSP, LVDP, LV +dp/dt and LV + dp/dt were observed before and after modeling. The successful criteria of heart
failure; the LV + dp/dtmax was decreased more than 40% and the LVDP increased more than 40% , or the LV + dp/dtmax
fell down to less than 40% and the DBP should be decrease more than 40% . Evaluating the model by observing the coat
color, mental status, physical activity, calculating the feed consumption index, weight gain index, heart rate, respiration
frequency and other indicators. The activity of serum SOD and MDA concentration were assayed to determine the antioxidant
capacity of the model animals. Enzyme-linked immunosorbent assay kit was used to detect the serum cAMP and ¢cGMP con-
centration. Gene chip technology was used to analyze the difference of gene expression. Results  After modeling, the he-
modynamic index of SBP, DBP and LVSP were significantly decreased, LVDP was significantly decreased, LVDP was sig-
nificantly increased and the LV + dp/dt and LV * dp/dt were significantly decreased. Compared with the normal control
group, the model animals showed coat withered, less movement, less eating, unresponsiveness, listlessness, and reduced
grab resistance after modeling. The respiratory rate of the model group was significantly increased, and this trend was in-
creased over time. The serum SOD activity was lower, MDA concentration was higher, cAMP concentration was lower, and
c¢GMP concentration was higher in the model group. 665 differentially expressed genes were detected. Compared with the

human gene sequences, 16 characteristic genes were obtained. In these 16 genes, which were closely related to heart func-
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tion,, were mainly related to ion channels, muscle contraction, and signal transduction function. Conclusions

This repor-

ted method to establish rabbit model of heart failure by using aortic regurgitation is reliable. The aortic regurgitation increa-

ses cardiac preload, than leads to an increase of the left ventricular end-diastolic volume, and finally results in left ventric-

ular hypertrophy and heart failure. The results of myocardial tissue gene chip test show that there are some changes in gene

expression of the model rabbits.
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ffE L, FEPRES A [ Agilent Rabbit Oligo Microarray
(4 x44K) ] i _LIEFER AR AEPIHARA BRAA w1
e PR
1.4 SitHE

SEHECE AP SPSS12. 0 AT BN K )5 22430,
GERVIIE £ b2 (x 2 5 )RR,
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2.1 MEsHMAFETK

W5 SBP DBP F1 LVSP Il i 35 J1 245 45
FETRE(P <0.05) ,LVDP B3 (P <0.05),
LV +dp/dt FI LV = dp/dt IfiL 5 80 /1536 b5 A 8
(P<0.05), Hrf SBP DBP LVSP LVDP LV + dp/
dt, — dp/dt LV = dp/dt (A8 bR 4351 K 33.26% |
39.65% . 30.33% . 279.35% . 41.32% . 46.02% .
43.50% (1),
2.2 —RREMET{E
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Tab.1 Hemodynamic changes before and after modelling

S SR B B ARG, 1E H 48
YT AR, IE R AR A R B AL, TS
BEORERIIE U  PGRE I I BT s B i AR 15d #5785
Y KMk 5 1E H AR HL IS Sl RS 5 R IR
S PUIES ; AT 30d AR sh ¥ B K Mk L K B
T 80w D RS 2R AR N, JTOR A T A

IEH AL OSSR W R B L A Te 22
5,25 USRS AR 2] Bl W W U 5 B J s AR A
(P <0.01) , H.Ffixh A5t [a] (g 356 T, sh 9 i i 45 % A4
TR AR B4, HE— 25 S5 T A R () R 1 RN 1
AR (£ 2)
2.3 {REHMISHMERHEFEEL

SEH A e, A 15 d 2R R s ks &
AREME(P <0.01) , WEHEFETE £ 7 I 2 G
(P<0.01); 51E% 4 i, #5278 30 d 41 AR
SHE A B ETE(P <0.05) , W RHEFEFS B 2E &
HEREHE(P<0.05)(F£3),

EEE AN T AT TR BH/ %
Indexes Before modelling After modelling Rate
SBP(mmHg) 122.30 +7.63 81.50 +7.09 ** 33.26 +5.64
DBP(mmHg) 91.00 +8. 56 54.70 +7.48 39.65 +8.53
LVSP(mmHg) 118.10 7. 13 82.30+7.45™ 30.33 +4. 35
LVDP(mmHg) -0.92 +2.37 1.65+3.23* 279.35 +156. 81
+ dp/dt(mmHg/s) 5435 +596. 31 3200 +648.07 ** 41.32 +£10. 37
- dp/dt(mmHg/s) 3935 +1257. 88 2060 +544. 06 ™ 46.02 +10. 17
+dp/dt(mmHg/s) 9370 £1777. 67 5260 +928.8 ™ 43.50 +6. 89
T E R ST b, ™ P <0.01,
Note. Compared with the indexs before modeling, ** P <0. 01.
T2 AL R (v 25 )
Tab.2 Breath frequency at each observation time points
sz(l)fgs n 3d 9d 12 d 15d
IE# 15 d Normal group 15 d 8 48.22 £2.59 49.33 +2.64 49.33 £2.54 47.33 £1.80 47.22 £1.48
iR 15 d Model group 15 d 7 53.13 £3.09™  54.88+2.89™  55.88 £3.18" 57.5+3.51™ 57.63 £3.81 ™
n 18 d 21d 24 d 27d 30d
IEF 30 d Normal group 30 d 8 48.63 £2.72 49.25 +£2.43 48.86 +2.59 49.13 £2.03 48.88 +2.10
5% 30 d Model group 30 d 7 58.78 £2.95™  59.44+3.90™  61.00 £3.97™  60.33 +4.58 " 60.00 £5.29 ™
GG - UAE R 4L, P <0.01,
Note. Compared with the normal groups at same observation time points, “P <0. 0l.
R3EEUGREENEARIS RS KRR IR R (v 2 5, )
Tab.3 Feed consumption index and weight gain index after modeling
415 \ PRI 45 £ RN AETE L
Groups Weight gain index Feed consumption index
IE% 15 d Normal group 15 d 8 26.87 £3.41 100. 47 £12.99
R 15 d Model groupl5 d 7 19.25 £3.47 ™ 76.49 £13.12*
IE% 30 d Normal group 30 d 8 25.5+£3.53 100.92 +11.54
157 30 d Model group 30d 7 21.00+3.4144 85.42 +21.234
BRI 1S d G TEHR 15 d PBRALIAL, P <0. 01 B 30d 41 5 1E % 30d X IR ILAL, 4P <0.05,44P<0.01,

Note. Compared with the normal group at 15 d , *P <0. 01 ;Compared with the normal group at 30 d , 4P <0.05,44P <0.01.



130 P E S B 2R 2015 4E 4 4523 %% 2 ) Acta Lab Anim Sci Sin, April 2015, Vol. 23. No. 2
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HIEHE 15 d A, #5815 d 240 SoD %t
WAL TIEH 15d 41 (P <0.05) , 51F % 30 d 41 b4,
i 30 d 4 SOD &M EMLFIEHR 30 d (P <
0.01),MIEH 15 d A 51EH 30 d H LK, Z 7T
WEM, 5IER 15 d A HE RS d 4] MDA &
EHEETIE® 15d (P <0.05), 51E% 30 d 4
Fbds 4558 30 d 41 MDA it FIEH 30 d 41(P <
0.01),MIEH 15 d A 51EH 30 d H LK, Z 7T
WEM(ERL),
2.5 Ini& cAMP.cGMP B354k

HIEW A I, &G 15 d.30 d 1L cAMP B
WREAL, M7 cGMP B F 55, cAMP/cGMP LLAE B
R AR 5IERT15 d A, AR 30
d A1 cAMP B B BEAIK, cAMP/cGMP LL{E B i
TRE(ES),

T4 FHYILE SOD IEPEF MDA & (x +5)

Tab. 4  Serum SOD activity and MDA content of each
group
20 51 SOD MDA
Groups " U/mL nmol/mL
IEH 15 d
Normal group 15 d 149. 03 +12. 65 3.48 0. 64
R 15 d .
Model groupl 5 d 128.35 +15.32 5.26 0. 82
1IE# 30 d
Normal group 30 d 164.08 +16.2 3.68 +£0.46
R 30 d
B 139.3 6. 8144 533 +1.364

Model group 30 d
AR5 d HUS1EH 15 d SPHRALHEE, * P <0.05, P <0.01 ;4
1 30d 4145 1EH 30d X LA LedE, 4 P <0.05,44 P <0.01,
Note. Compared with the normal group at 15 d , * P <0.05, ™P <0.01;
Compared with the normal group at 30 d , 4P <0.05,44P <0.01.

RS OAFEEBIE]LE cAMP 5 ¢GMP &3t ( x + s, pmol/mL)

Tab.5 Serum cAMP and ¢cGMP content of ecch group

215
. n cAMP cGMP cAMP/cGMP
Groups
- AL,
IE®15d 8 54.76 6. 12 53.92 +8.96 1.01 +0.55
Normal group 15 d
BRI 15 d . .
Model group 15 d 7 48.21 +7.28 100. 74 +30. 04 0.47 +0. 19
- AL,
IE% 30 d 8 57.32 +6.84 57.72 +8.87 0.99 +0. 61
Normal group 30 d
$i%0 30 d
s 7 41.52 £7.9344 120.37 +31.524 0.34 +0. 164

Model group 30 d

TR 15 d A5 IEH 15 d XETRATILES, * P <0. 054381 30 d 415 1% 30 d BRI, 4P <0.05,44 P <0.01,
Note. Compared with the normal group at 15 d , * P <0. 05 ; Compared with the normal group at 30 d , 4P <0.05,44P <0.01.
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15 d #5530 d AR 4 R[] — sk 8] 550 1E 5
HHY 4 5K, LRI 43 663 NI, E 72 %
PLER R, 15d EWAS30 dIEHAHZMA
4843 ANFEN, IEH 41lE] 38,820 LEFIEA A
4036 ML TEE RS 15 d A5 1EH 15 d 4E 47
FE2 52314 N IEHFE 30 d B4 5 30 d IEH 4
[ fFFEZESE . 15 d .30 d Pidl 22 5 IENA 665 M58
LI (A0E 1), NCBI I v B WA 1) S 2 [
AW EH 75 Xt 15 5] 16 4> T 68 B 1) 3
P, SR 9 A TSR 7 A, 50T bk
UMM R FE P £ B Tl iE WU 5 S
SRR,

16494

B

AL 15 d A SRR A 2 7 AR B 30 d BRI S IE
WA RS R 5 C 15,30 d BERIAL S IE AL LA AR 22 5 5%
o

1 15, 30 d BBUZH 5 1E 5 H LB AERE R 25 00
A. Difference of gene expression of 15 d model group compared with
the normal group; B. Difference of gene expression of 30 d model
group compared with the normal group; C. Difference of gene expres-
sion of 15 d and 30 d model groups compared with the normal group.

Fig.1 Differences of the gene expression of 15 d and

30 d model groups compared with the normal group
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