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Abstract:

reperfusion injury in adult rat offsprings. [ Methods ] Sprague-Dawley rats (5 males and 12 females) were randomized into control

[ Objective | To evaluate the effects of acrylonitrile exposure in first trimester on myocardial ischemia-

group, and low, mid and high acrylonitrile groups. After mating and confirming pregnancy, female rats were exposed to acrylonitrile
in different concentrations in first trimester (from day 1 to 7). The male offsprings were raised in normal condition. At age of
3 months, the hearts of offsprings were isolated and perfused in a Langendorff apparatus. Data were recorded after heart returning
to beat and 60 min of myocardial ischemia followed by reperfusion respectively, including heart rate (HR), coronary flow (CF), left
ventricular end-diastolic pressure (LVEDP), left ventricular systolic pressure (LVSP), (dp/dt)ua, (dp/dt).i, and the left ventricular (LV)
infarct size. | Results | The basal heart functional parameters, heart rate and coronary flow were not different between the control
group and the acrylonitrile-exposure groups after returning to heart beat (P> 0.05). But after ischemia-reperfusion injury, the data
were significantly lower in the acrylonitrile groups than in the control group (P <0.05, P<0.01), especially in the mid dose group
(P<0.05, P<0.01). The weight proportion of myocardial infarction to whole heart was larger in the acrylonitrile groups (P <0.05).
[ Conclusion | Acrylonitrile exposure in first trimester increases susceptibility to myocardial ischemia-reperfusion injury in the
offsprings. Moreover, heart function worsening and arrhythmogenesis increasing could be resulted from the maternal rats exposed to
higher level of acrylonitrile.
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JEER /p-300( | L AR FE A LR AR ) ), AR R S A
FRGE/SKY-A4 (Hp i AR ) 28 BB BRA W] ), 95%0,-
5%COL(RFUBORA M P = _E W PN AR SR BR 2
), K-H % # (NaCl 118.0 mmol/L . NaHCO; 25.0 mmol/L . KCI
4.7 mmol/L . KH,PO, 1.2 mmol/L. % %5 $# 10.0 mmol/L. MgSO,
1.2mmol/L, CaCl, 1.25 mmol/L, ZZ Wi pH7.4), 158k : 4C
K-HW, 2, 3, 5- 540 =R IE DU S0 (TTC ) Yotk ( ol g o
BAED TR ), NS O A e 0y PR A A ).
1.2 Shahhainliaikshih &

W2 I (A T H IR0 ) MEvE R RS HORMEME R BL 12 1
BERLAY Jg 540, AL (XTI ) 1 4 +1 M, B4 ( ke )1 ik +
2ME, C2H (NI B AVG e B 2 ) 1/ +3 BfE, D 2H (PN 04 i o e B
2H )1 HE+3 0, EZH (NS R B4l ) 1 i +3 M. B8, IR
P B B T8 U ook 1 DARR 8 2200 i DA 1 R U 2 S
BT NIENEURTE: AA2mL7Z8BKAES , B4L2mL K MFE
B, 4 A 2 mL+ I 20 me/kg ( 290 LDso 14 1/4 ) FEE
D 20 K 2 mL+ P34 G 40 mg/kg ( 29 R LDs 9 1/2) S, E
20 2K 2 mL+ I 60 me/kg HE B (200 LDso 4 3/4 ), 4 H
—IK, £7d,

1.3 EHERFFH L

Yol AR, JeiE3d )5 E 4L 3 FOME RUOSUR L A
I3, YerEsd)E 1 HAETs, Ha2 Hapmg R, 1G5
I BT 255 20~21 477 AZH 710 R (HES H
MES ), BA 124 HOHE10 H | 814 1), C4H™ 1120 H (M
10 2 #E10 2, PLERBAMFEIAE; DA 32 H, 131
FET=, 19 HAFIE CHE10 H | M9 H), %4147 BAE R n] E = 22
B RS Lol B4 A3 1, 2~3d R Rt
1.4 FREASLEIE RS NES b B E

B T HER R A0 MRS 2 A VR, AT REXT IR 2 R A
BRI 5 T LA AR P A B T A L 0 B S R0
MREERARITFE XL, T LA MFNE—E, T, 1
EFEFARMEE K BUE AT 52 0 45 dLAE TG M IEEAT U4 T
TR SR 23 T A g sy, R AR A A KA
bR, WA SR TG Eh R RN IE LSS 2 R Tes R L,
DR A TR SEL At A DG S8 © E I R A% sh I g O i 2
R M P 2 SHRETCHEN , 0k AL BFZEA I, MR BEHLAh U
PEAF BRI 12 TR 382~435 g )/ T IR, C 4 MEPEAT B
10 H (M5 5 378~ 442 ¢ ) M AR FE 4, D ZH VAT R 10 B
(PRJFT i 380~429 ¢ ) VE N PR A RIS E /L, 45
TR R FML T ( 50 mg/kg ) FN2E5E (5 me/kg ) W R, R8T
TERa s, B ONE, BB O MR — B = sh ik, S RVEA S
Bk ek, GO T S K S Langendorff R 5258 16 T Ui
A3 FE I 22, 37°C K-H I i A 95%0,-5%C0, (RFUH0) S
VA A, 38 1k 0 2h AEKs K-H 8 ok 3 B0 kw5 v i —
FEMHEF S (10kPa ). skt i F G, O irE g =
Bk FEEBMRRE IR, fEAS OB BB —/NCT, R I FRERTE M A2 0
PARAZE DS o BREERUE IR REERAE , EVESAB RS

RICLENIE, T B RARE R 0.67~1.33kPa, Rl lEA
S W45 L (left ventricular systolic pressure, LVSP )Fa%E , 03K
TF 200 YK /min, ic 530 (heart rate, HR ), J& JJK i 2 ( coronary
flow, CF ). ZE B &7 AR JE (left ventricular end-diastolic pressure,
LVEDP ), 722 W46 K (LVSP ), s KR J7 341 Cdp/di ) 1, $i%
ANEFT AL Cdp/dt ) i 1o DCHTHEGIR, A5RE L JIE 60 min )5, 4T
T HEVR WA T 2 33 30 min, 0% FRHEEERT HR | CF, LVEDP,
LVSP. (dp/dt ) s Cdp/dt ) o SEBEEHG , FRICOIETE £, W
GO ERETEREOL , $ O JIE AR A )y VI 6 B o 37 °CHY TTC 4
B 10~15 min, FE/R SRR 52 30 mino PEAHESE LA K
F, RO L6, B3I FRIBRESE.C L i, ST
FEC UL i SO0 I FE S P L 81
1.5 %tz

SIEE R x = s 2R, =2 R 380 22 43 7 &% Sidak
P AL, ] Stata 7.0 e A TEE 04T, KK o=
0.05,
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Table 1 Parameters of offsprings after heart returning to beat in each group

Eiztin FHIEAL (n=12) IRHKEEL n=10) FRELL(n=10)

Parameter

Control group  Low dose group ~ Mid dose group

O (K /min )

HR 221.08 £15.47  225.10 +£19.28

210.00+ 1037 0.093
52k ik 97 - ( mL/min )
CF

K= EFIRAH (kPa)
LVEDP

18.333 £2.309  16.650 +3.109 17.20 £3.293  0.389

0.849 £0.107  0.899 +0.138 091 +0.15 0.481
7w W45 (kPa )
LVSP

FRIEIIFH(KkPa)
(dp/dt ) e

I/ MEST S H(kPa )
(Cdp/dt ) in

9.295 +0.945 8.437 +1.037 9.44+1.56 0308

176.30 £23.51  165.56 + 11.66 167.74 £9.26 0.077

91.94 +7.88 86.81 +11.80 87.08 +10.14  0.397

22 FARK A PESR d B2 G & SIS B HE AT

LR PR TRy SR AR RS I 45 A0 | K A L 225
PSRRI . AU s L (dp/dt ) s (dp/dt ) in, G5RILFE 2, XF
RO SR HR BE AL 2 (BB O R A MO HAL A 505, 2R A S
B (P<0.01); X RRL Kb gl 22 [ 45 Ha bR LA, 22 539
Giit2E R L (P<0.05, P<0.01); ILAMEHE A R AGH 4 5
W Z B0 A EFIROR IR L (dp/dt ) i B2 Cdp/dt ) EEER
ERAGIEE X (P<0.05, P<0.01),
23 FRRAMRRE., SIEEFEALL S LIS

2 S K RS, D IR E i AL 0 UL myocardial
infarction, MI) Ho @il b7 B0 I B 2 FOAE 36 3 454 22 [A) 1A
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U I B 22 S OCGE T T S X IR Rk BE L BRSO
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H LR DI 2 22 5 AT e 2778 L (P<0.05 ),

F2 FRARROEERMEEE 30 min [F&ENEIEIR

Table 2 Parameters of offsprings 30 minutes later ischemia-reperfusion in

each group
Eitan YR (n=12) RHEEAL(n=10) PHE4 (n=10)
Parameter Control group Low dose group Mid dose group
‘}';‘f( Vmin ) 200.25 = 8.85 196401292 167.90 + 7.13**
T K i ek ok
?Fm'“i( ml/min) 3 6742200 9.1 +2.808 9.6 +2.366
FEEEFIKRAE (kPa) o st
LVEDP 1.339+0.170 1.785 £ 0.129 2314 +0.161
EEWHRIE(kPa) 6.754 +0.972 4.834+1.186"  4.247 +0.929”
LVSP
BOERIIGH(KP) 030 1907 10546+ 1463 85.604 13.49°
(dp/dt )
i’ll\d’lf‘)jj FH(kPa) 90.84 + 13.17 744110017 57.64 + 8.44™
p/At ) min

[ **: 5 %t B 448 th ( Compared with the control group ), P<0.01;
#. S54RI E 4148 e ( Compared with the low dose group ), P<0.05;
#. P<0.01,

®3 EHFRRBRERE. OHEESRETOALLLG]
Table 3 Body weight, heart weight and proportion of MI of offsprings in each group

Eiztan FHIEAL (n=12) AIRHIEL (n=10) HUIEL (n=10)

Low dose group

P

Parameter Mid dose group

B (g)

Control group

) 4090160  408.8+19.1 4024143 05927
Body weight
"“‘HEFEE_(g) 1.688 +0.098 1736+ 0.101 1716 £0.091 05188
Heart weight
FESEL LB (% )

33.078 £4.912  34.424+4.029  40.076 £4.580  0.0033"

Proportion of MI
[ J*: Sidak FHHA AR XA 50R)E A PE 4 0.871; xtHEAS
TR E 4L PAE 7 0.004; KR E4LE R E 4 P{E X 0.028( Sidak

pairwise comparison: P=0.871 by the control group and the low dose

group; P=0.004 by the control group and the mid dose group; P=0.028

by the low dose group and the mid dose group )o
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R TRV HE L — 5 2L T BT 2 PP AR

RIS T IR EE , HRES G AR 2 i (1 e B B AR 1Y
STEGHER I E o G F U, NI IEAR L b sk A
3510 20 mefkg ( 294 LDso 4 1/4 ). 40 mg/kg( 247 LDso (4 1/2 ).
60mg/ke( 24928 LDso 1) 3/4 ),
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D EFERWAR IO E NI R, R T 0 L8l
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