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in Rats with Adriamycin-induced Cardiac Injury
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ABSTRACT

Background and Objectives(] Cardiac troponin T (cTnT) has been used as a very sensitive marker of card-
iac injury caused by ischaemia, myocarditis, and cardiomyopathy. After cardiac injury, the fetal cTnT isoform
expression in the heart and serum cTnT increases. To investigate the increased levels of serum cTnT, and the
expression of fetal cTnT isoform in the heart, that can predict myocardial injury, we measured serum cTnT
levels and the fetal cTnT isoform expression at various time points during the early phase of myocardial toxi-
city induced by adriamycin (ADR) in rat. Materials and Methods(J Male Sprague-Dawley rats were injected,
intraperitoneally, with ADR (5 mg/kg) twice a week for 2 weeks. Control rats were injected with saline.
Serum c¢TnT levels were measured by ELISA. The ratio of fetal/adult (F/A) cTnT isoform expression (%) was
semi-quantified by RT-PCR using total RNA from frozen hearts. Results[] Serum cTnT levels did not increase
by 1 week after ADR injection, but increased significantly after 2 weeks. The ratio of F/A cTnT in the heart
significantly increased from day 1, peaked at 1 week and persisted until the end of 2 week. Conclusion] The
expression of the fetal cTnT isoform occurred from 1 day after ADR injection when the serum cTnT levels
were still normal. Although the serum cTnT level is a very sensitive, and an early marker, of cardiac damages,
the fetal cTnT isoform expression in the endomyocardial biopsy specimen may be a more sensitive and an
earlier marker in the ADR-induced myocardial damage. (Korean Circulation J 2002532 (6):485-491)
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Lane 1 : marker

Lane 2 : embryo 2 weeks with fetal primer
Lane 3 : embryo 2 weeks with adult primer
Lane 4 : adult with fetal primer

Lane 5 : adult with adult primer

Fig. 1. Schematic diagram of reverse transcription of fetal and adult isoforms of cardiac troponin T (cTnT). Fetal pri-
mers amplified 320 bp of fetal cTnT isoform when exon 4 is not spliced. Adult primers can binds both RNA regardless
exon 4 splicing happened (A). Result of control PCR using embryo and adult heart RNA with both primers. The fetal
primers can bind to the area of exon 4, therefore PCR resulted in 320 bp band with embryo RNA (lane 2), and also
result in weak band with adult RNA (lane 4). But, adult primers can't bind to the exon 4 area, PCR resulted in 250
bp band with both embryo (lane 3) and adult RNA (lane 5)(B). bpO base pair, RNAD ribonucleic acid.
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Table 1. Changes of serum cardiac troponin T levels and ratio of fatal/adult cardiac troponin T expressions in the

hearts
1 day 1 week 2 weeks
Control <0.001 <0.001 <0.001
Serum cTnT levels (ng/mL) . .
Adriamycin <0.001 <0.001 0.262+ 0.08*
. Control 0.0 2.5+ 2.5 22+ 22
Fetal/Adult cTnT isoform (%) . .
Adriamycin 18.9+ 0.01* 48.7+ 27.5* 20.0+ 23.2*
*0 p<0.05 when compared with controls, TnTO froponin T
fetal/adult fetal/adult 90 7 cortrol
~ 80f 724 Adriamyci
| € Controls at day 1 X Adriamycin
E 70 -
€= ADR injected at day 1 “g 60 -
= 50 -
€ ADR injected at 1 week S 40+
':§ 30+
€ ADR injected at 2 weeks % 20 -
< 10l % 2.5 22
= Controls at 2 weeks 0 0 L PR s 7 / )
Day 1 Day 7 Day 14
Days after adriamycin injection

Fig. 2. Results of RT-PCR among groups. The ratio of fetal/
adult cardiac troponin T (F/A cTnT) isoform expression in
the hearts of ADR injected group, increased from one
day after administration of adriamycin (panel 2) and
persisted to 2 weeks (panel 3, 4), but the ratio didn't
change in control group (panel 1 and 5)(arrow headO
320 bp of fetal isoform, arrow 250 bp of adult isoform).
ADRO adriamycin, arrow headd 320 bp of fetal isoform,
arrow 250 bp of adult isoform.

and adult cTnT bandd O0OOO GAPDHO O0O0O
00 00000 fetal cTnT/GAPDH, adult cTnT/
GAPDH, fetal/adult cTnT(%)0 00000,
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000 meant SEMOO OOO0OO0O, ODOOOO
SPSS 10.00 OO0O0O OOOOOO, 0 Ooboo oo
000 Wilcoxon signed—ranks test0 0 OOOO0.
0000 ObOooo pd 005000 ODOOODO.

2
g% cTnT2| Hst
00 0000 10, 10, 200 000 OO0 ¢TnT

0 0.001 ng/mLOCOOO. ADR OOOOO OO 10
0 10 000 0001 ng/mLOOO OO0 OOOO,
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Fig. 3. Changes of fetal and adult cardiac troponin T
(F/A cTnT) isoform expression in the hearts at various
time points. The ratios of F/A cTnT in controls were less
than 2.5%. From the day after adriamycin injection, fetal
cTnT isoforms were started to express. F/A cTnT signific-
antly increased from day 1, peaked at 1 week and pe-
rsisted till the end of 2 weeks.

ADR 00O 20 000 0.262+ 0.08 ng/mLO OO0
OO0 0000 00000 (Table 1). OOO, ADR O
0 200 0000 00O cTNTO 000 booO, 00
udo ooo oo boooo.

Fetal ¢TnT isoform2l ¥

00 DOOO0 fetal /adult ¢cTnT isoformd 00
OO0 100 0%, 100 O 25+ 25%, 200 O 2.2+
2.2%0 00 (Table 1).

ADR O0OOO0O fetal cTnTOOO OO 10 OO
0O 0000 fetal/adult cTnTO OO (%)0 18.9+
001%0 0000 OO0 0000 o0oooo, 100 O
0D 487+ 275%0 000 O0O0O,200 OO0 20.
0+ 20.2%0 0000 O0O0O0OO. 000 fetal cTnT
isoformd OO0 ADR OO 0000 0OO0O0O OO
00 00 000 ODoDooOo fetal cTnTO OO0 O
000 O O 00O (Table 1)(Fig. 2, 3).
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