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Identification and Expression of Cardiac Contractry Protein Troponin T
by Antenatal Glucocorticoid Therapy in Fetal and Infant Rats
Yoshimitsu Tsuzuki,? Yuko Takeba,? Toshio Kumai, Naoki Matsumoto,” Kentaro Asoh,?
Kohtaro Murano,? Masanori Mizuno? and Shinichi Kobayashi?

Departments of YPharmacology and ?Pediatrics, St. Marianna University School of Medicine, Kanagawa, Japan

Background: Weinvestigate the effects of antenatal glucocorticoid (GC) on thefetal and neonatal expression of avariety of proteins
related to cardiac function.
Methods: Dexamethasone (DEX) was administered to pregnant Wistar rats and fetuses of 19 and 21 days gestation, and 1-3- and 5-
day-old neonatal rats were sacrificed. We identified the differentiated proteins from the fetal and neonatal hearts using a liquid
chromatography mass spectrometry/mass spectrometry (LC/MSMS) technique.
Results: In vehicle control groups, troponin T expression decreased as the maturational age of the fetuses and neonates increased.
Tropinin T expression was increased significantly in the DEX group compared to vehicle controlsin the 19- and 21-day fetuses.
Furthermore, accompanying the increased troponin T expression, DEX increased the expression of cardiac-specific transcription
factor GATA-4 in fetuses.
Conclusions: These results suggest that antenatal GC therapy increases expression of troponin T and may contribute to development
on immature fetal myocardium.
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t 1 * Fig. 1 Animals and experimental protocols.
DEX s.c. ‘ Cesarean section ‘ The pregnant rats were randomly
divided into two groups to receive
20 22 0 1 3 5 either DEX or vehicle (sesame oil) as a
1,3,5d Pregnancy I I | I I I Birth control at repeated doses of 0.5, 1 or
neonate I I 1 I I I 2 mg /kg s.c. twice daily on days 17
and 18 or 19 and 20 of gestation. Fe-
1 4 4 4 t tuses delivered by cesarean section
DEX s.c. Operation on days 19 and 21 of gestation, and
1-, 3-, and 5-day-old neonates were

Animals: Wistar rats, DEX: 0.5, 1 and 2 mg/kg/s.c.

euthanized under ether anesthesia,
and the hearts were rapidly removed
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Fig. 2 Morphological changes in fetal and neonatal ventricular myocardium.
A: Hearts were sectioned in the transverse axial direction to the level of the papillary muscle.
Hematoxylin-Eosin staining. Original magnification x 40.
B: Cross-sectional areas of ventricular myocardium excluding the ventricular chamber were measured
using a Leica Qwin Image Analyzer. Data are representative of four independent experiments.
Details are described in Materials and Methods. Data are representative of six independent ex-
periments (n = 6). **: p<0.005 vs. 1-day-old neonatal control group. ##: p < 0.005 vs. respective

control groups.
LV: left ventricle, RV: right ventricle
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Fig. 3 Patterns of protein expression af-
ter two-dimensional difference gel
electrophoresis (2D-DIGE) in fetal
and neonatal rat cardiac tissues
after antenatal dexamethasone
(DEX) administration. Details are
described in Materials and Meth-
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ods. Data are representative of six
independent experiments (n = 6).
Positions of protein spots were
identified using liquid chromatog-
raphy-mass spectrometry/mass
spectrometry (LC-MS/MS). The
protein spots that showed at least
1.5-fold alteration in density be-
tween the control and DEX group
were excised for further identifica-
tion. Troponin T is a regulatory pro-
tein of myocardial contraction.

Table 10 Spot density of troponin T after antenatal dexamethasone (DEX) administration in fetal and neonatal groups

19 d fetus 21 d fetus 1 d neonate
control DEX control DEX control DEX
Troponin T 87.39 £ 8.47 152.59 + 2.37 94.18 £+ 5.60 161.34 + 3.73 100 + 9.70 165.45 + 10.09

Percentage change of spot density in mean DEX group compared to mean control group (n = 4).
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Fig. 4 Western blotting of troponin T protein in fetal and neonatal rat cardiac tissues after antenatal dexamethasone
(DEX) administration. Quantitative results of detected proteins determined by densitmetric analysis are shown. A B
Protein levels are expressed as the percentage of the values in the 1-day-old neonatal control group. Data are
expressed as mean + S.E.M. Details are described in Materials and Methods.

A: Troponin T levels were evaluated at three different DEX doses (0.5, 1, and 2 mg/kg) in 19-day and 21-day
fetal and 1-day-old neonatal tissues. Data are representative of six independent experiments (n = 6). a-Tubulin
was used as the control. T: p <0.005 vs. 19-day neonatal control group. *: p<0.01 and **: p <0.005 vs. 21-day
fetus control group. #: p <0.01 and ##: p < 0.005 vs. 1-day-old neonatal control group.

B: Troponin T levels were evaluated in 19-day fetal to 5-day-old neonatal tissues after DEX 1 mg/kg administration.
Data are representative of 10 independent experiments (n = 10). a-Tubulin was used as the control. **: p <
0.005 vs. 1-day-old neonatal control group. ##: p < 0.005 vs. respective control groups.

Right ventricle (RV)

1 d neonate Fig. 5 Expression of troponin T in

fetal and neonatal cardiac
tissues after antenatal dex-
amethasone (DEX) adminis-
tration.

Expression of troponin T in
cardiac tissues was evalu-
ated using immunohis-
tochemical staining. For con-
trol, goat serum was used.
Each immunostained cell ap-
peared brown. Troponin T-
positive cells had stained cy-
toplasm, and troponin T-
positive cells were increased
in fetal groups with antena-
tal DEX administration com-
pared with the fetal and neo-
natal control groups. Original
magnification x 400. Details
are described in Materials
and Methods.
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Fig. 6 The expression of GATA-4 in fetal rat cardiac tissues after antenatal dexamethasone (DEX) administration.
Data are expressed as mean + S.E.M. Details are described in Materials and Methods. A B

A: GATA-4 levels were evaluated at a DEX dose (1 mg/kg)

in 19-day and 21-day fetal tissues by Western

blotting. Quantitative results of detected proteins determined by densitmetric analysis are shown. Protein
levels are expressed as the percentage of the values in the 19-day fetal control group. Data are representative
of six independent experiments (n = 6). ##: p < 0.005 vs. respective control groups.

B: Expression of GATA-4 in 19-day fetal cardiac tissues was

evaluated using immunohistochemical staining.

GATA-4-positive cells had stained cytoplasm or nucleus, and GATA-4-positive cells were increased in fetal

groups with antenatal DEX administration compared with th
Details are described in Materials and Methods.
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