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[Abstract] Objective:To analyse the value of cardiac troponin I (¢Tnl) test and echocardiography in evaluating acute radiation
induced heart disease(RTHD) after a single dose radiation in a Newzealand rabbit model. Methods; Each rabbit was irradiated with a
single dose. According to the radiation dose,25 rabbits were divided into group A (clinical dose group) and group B (high dose
group) ,then each group was divided into several subgroups according to the radiation dose. The subgroup’s dose and the number of
group A was 0,10,14,18 Gy and 3,3,6,7 respectively;the dose and the number of group B was 22,30,40,54 Gy and 3,1,1,1
respectively. Echocardiography and ¢Tnl were detected before and after radiation. The echocardiographic parameters were; (D flow
pulse doppler Tei index; @ tissue doppler imaging: mitral annulus peak velocities in systole (Sa),early disatiole (Ea),late diastole
(Aa) and Ea/Aa; @) conventional parameters:left ventricular diameter, ejection fraction(EF) and fractional shortening(FS). Then the
pathologic changes of heart were semiquantitatively analyzed after 4 months follow-up. Results; (D ¢Tnl began to increase 3 hours
after radiation,reached the apex after 14 to 24 hours,then decreased and stayed at a low level about 1 week;moreover,the level of
group B was much higher than that of group A; ) after radiation, changes in diastolic and systolic ventricular function were observed
with a decrease of Sa,Ea,Aa and a increase of the Tei index;furthermore,with the radiation dose increased,the value of Sa,Ea and
Aa deceased ,and the Tei index increased. Moreover, there were no changes in the conventional parameters. 3) The average severity
grade of RIHD in group A and group B was 1 and 1. 5 respectively. Conclusion:Single high dose radiation can lead severe acute

RIHD and the severity is related to the radiation dose.
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Table 1 RIHD score of rabbits heart in two groups
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sl " i 0 1 2 3 4 (AUl P < 0.05)
A 19 0~18 Gy 4 13 2 0 0 0.026
B4 6 22~54 Gy 0 4 1 1 0

24 h IR TR, 1 JE S MBI FEZ K, A 4 cTnl
MG 3 h JFGG BJF, SR T 24 h, ZJETFERT
K, 1S R RERIELACE(F 1),
24 BECHEKELER

R LB R A R I, A ) Sa Ea T Aa

PAR e Tei 4650, A0 Tei F8ETEAN [R) BRG] 1 L
LSS e AN R BE S IR 8] s Z [R5, B S
I AYHE R, Sa F1 Ea AR, Aa TG AZAE, Tei #8541
PRI IR T s LR, Ba/Aa BAIK B RAEFRI4TT
W 25 5 (18] 2) o T7 220 I AR R LA SR W3R 2~4,

12 — I ARAH DG 4L
10F — A
S st
2 o
=il
2k
0 ; ; - —=— —— - . .
AR th 3h 14h 24h 1A 2 3 1A 3A°
RIS 02 022 029 027 043 030 029 045 020 020
2 0.2 2.85 315 880 880 020 0.335 0.20 020 0.20
Bl AZHA B NS E N shSBE
Figure 1 Dynamic changes of ¢Tnl in group A and group B
xR2 BEYHFESWER
Ttable 2 The results of variance analysis (P{H)
Sa Ea Aa Ea/Aa EF FS ol Tei 46850 A0 Tei f85 AFKA
HARIE 0005  0.003  0.000 0.016 0.138  0.145 0.00 0.05 0.141
Fifi 15 Ak ] 0.002 0.001 0.019 0.694 0.366 0.375 0.00 0.00 0.370
*3 AEMERESHAEAILERER
Table 3 The results of variance analysis at different time points (x £5s)
KA ] Sa(cm/s) Ea(em/s) Aa(cm/s) Ea/Aa EF FS ZE0 Tei $850 470> Tei $6%K
RS 1222 £4.03 7.74 £ 1.47 11.11 £2.25 0.61 £0.16 0.66 + 0.04 0.33 £ 0.03 0.23 + 0.04 0.20 + 0.03
MEE 1d 990 +£2.29% 594 + 1.95% 10.66 + 3.64> 0.59 = 0.18 0.64 + 0.04 0.32 +0.03 0.32 + 0.04* 0.24 + 0.04>
MEE 1 9.65 +2.41% 599 +1.97% 11.39 +3.07* 0.59 +0.31 0.64 = 0.05 0.32 +0.03 0.33 + 0.05° 0.26 + 0.05°
MEE1H 899 +227% 5.82+047% 11.37 +0.44* 0.53 +0.17 0.65 = 0.04 032 +0.03 0.34 +0.05° 0.26 + 0.04>
SRR HA, 4P < 0.01; 5 BURTHT LS, *P < 0.05,
*4 BHEE1dFAARHFIEEASSHARILEER
Table 4 The results of variance analysis of different radiation doses (£s)
e Sa(em/s) Ea(em/s) Aa(em/s) Ea/Aa EF FS I Tei $8EX 5.0 Tei $851
0 Gy 10.08 + 0.739 573 +0.47 1590 +0.62 036+0.04 0.64+0.02 0.32=+0.01 028 +0.00° 0.20=+0.00
10 Gy 9.21 £ 3.00° 6.00 = 0.82°F 893 + 2.165° 0.71 + 0.21° 0.62 + 0.02 0.30 = 0.02 0.30 = 0.06° 0.23 + 0.03
14 Gy 11.76 + 3.89% 7.46 +2.03* 1247 +2.76% 0.63 + 0.25%° 0.65 + 0.03* 0.33 = 0.02* 0.28 = 0.06°° 0.24 + 0.04*
18 Gy 9.83 £ 2.1129 6.07 = 1.739 1218 + 2.24% 0.50 +0.12  0.65 + 0.05 0.32 = 0.03* 0.31 + 0.06° 0.24 + 0.03°
>22 Gy 9.63 £ 2.16" 553 +1.817 9.83 + 3.015° 0.60 = 0.23% 0.66 + 0.04* 0.33 = 0.03* 0.34 £ 0.07* 0.26 + 0.07

50 Gy 41th3, %P < 0.05;5 10 Gy 4113, P < 0.05; 5 14 Gy 41Hb%:,PP < 0.05; 5 18 Gy 41LbAL, °P < 0.05; 5>22 Gy 41 [h3g,°P <

0.05,
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Figure 2 Doppler imaging changes of mitral annulus before and after radiation
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