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ABSTRACf. Effects of s.c. administration of dexametha
sone (1-25 ILg/rat pup/d) during the first 5 d postpartum 
on survival rates, body weight, heart weight, heart-to-body 
weight ratios, and heart dimensions were determined. Dex
amethasone decreased survival, body weight, and heart 
weight, but increased heart-to-body weight ratios and myo
cardial percentage of dry weight (0.44 to 0.52-1.06 and 20 
to 23%, respectively; p < 0.05) by 7 d postpartum. By 21 
d postpartum, differences in absolute body weight and heart 
weight between control and experimental animals were 
reduced; however, myocardial percentage of dry weight and 
heart-to-body weight ratios were indistinguishable. Micro
scopic analysis of 7-d-old hearts disclosed that interven
tricular septum, left ventricular free wall thicknesses, and 
left ventricle chamber diameter were reduced (0.93 to 0.76-
0.85 mm, 1.19-1.34 to 0.92-1.07 mm, and 1.35-1.40 to 
0.89-1.23 mm, respectively; p < 0.05), whereas right ven
tricular free wall thickness was unaffected and right ven
tricle chamber diameter was increased (0.29-0.31 to 0.42-
0.46 mm) by dexamethasone. Thus, dexamethasone re
duced survival and retarded growth of neonatal rats. Re
tardation of heart growth was less severe, producing a 
transient relative cardiomegaly characterized by I) in
creased myocardial percentage of dry weight, 2) increased 
left ventricular free wall-to-chamber ratio, and 3) retention 
of absolute right ventricular free wall thickness. This rel
ative cardiomegaly appeared to be resolved by 21 d post
partum, as reflected in myocardial percentage of dry weight 
and heart-to-body weight ratios. These data suggest that 
this system might be a useful model for elucidating cellular 
and molecular mechanisms through which ventricular hy
pertrophy might arise in infants receiving dexamethasone 
therapy for bronchopulmonary dysplasia. (Pediatr Res 31: 
359-363,1992) 

Abbreviations 

BPD, bronchopulmonary dysplasia 
DEX, dexamethasone 
IVS, interventricular septum 
LV c, left ventricular chamber diameter 
L VFW, left ventricular free wall 
PP, postpartum 
RVc, right ventricular chamber diameter 
RVFW, right ventricular free wall 

Management of premature infants with BPD can include 
treatment with steroids. Although amelioration of respiratory 
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status can be achieved ( 1-6), numerous side effects of steroid 
therapy have been noted. These include sepsis (1, 3, 4 ), gastric 
ulcers (1), hyperglycemia, necrotizing enterocolitis, pneumotho
rax, osteomyelitis (3, 5), and impaired weight gain and growth 
(6). In addition, hypertension (1-3, 5, 7-9) and cardiac hypertro
phy (10, 11) have been identified as sequelae. However, neither 
the clinical course nor natural history of apparent cardiac hyper
trophy have been documented in detail. Nevertheless, a recent 
study suggests that left ventricular hypertrophy is induced within 
3 wk of the onset of steroid therapy (two daily doses of 250 Jl.g/ 
kg, tapered at 3-d intervals over 5 wk) and that this hypertrophy 
disappears over the ensuing 3 to 4 wk (12). 

Enhancing the benefits and reducing the adverse sequelae 
attendant to steroid therapy of premature infants with BPD are 
immediate clinical objectives. Insights into how these objectives 
might be realized can be acquired through a combination of 
clinical investigations characterizing physiologic parameters of 
infants undergoing therapy and exploitation of animal models 
in which salient side effects paralleling those encountered clini
cally can be reproduced. This report describes a possible animal 
model in which myocardial effects of steroid administration 
during the neonatal period can be explored at the cellular and 
molecular levels. 

MATERIALS AND METHODS 

Animal husbandry. Adult Sprague-Dawley rats (CD strain) 
were acquired pregnant from Charles River Breeding Laborato
ries (Wilmington, MA) or were mated at the Central Research 
Facility at Rhode Island Hospital. Rats were housed individually 
in plastic cages and provided food and water ad libitum. At term, 
dams delivered their litters naturally and the number of pups in 
each litter was recorded. Subsequently, pups were allowed to 
nurse freely and remained with their mothers until 7 or 21 d PP. 

Treatment protocol. Three distinct cohorts were generated: I) 
normal controls, which received no treatment whatever; 2) ex
perimental controls, which received 0.9% saline only; and 3) 
experimental animals, which received DEX (Eikins-Sinn, Inc., 
Cherry Hill, NJ). Normal control and experimental control 
groups were included in the experimental design to establish the 
effect of the manipulations used in this study on the character
istics to be evaluated. To identify the lowest DEX dose required 
to achieve maximal myocardial effects with good survival, a 
broad range of DEX concentrations were used. DEX concentra
tions of l, 5, 12.5, or 25 Jl.g per injection (corresponding to 
approximate initial dosages of 0.2, 1, 2.5, and 5 mg/kg/d) were 
selected to approximate dosages used clinically (I and 5 !Lg/ 
injection) and to provide greater assurance of achieving effects 
on the myocardium ( 12.5 and 25 ILg/injection). Saline or DEX 
was administered by s.c. injection (approximately 20 ILL) into 
the cervical skin folds with each pup receiving four injections 
between d 1 and 5 PP. No treatments were given after d 5 PP. 

At 7 d PP, the number of animals remaining in each litter was 
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recorded. In most cases, pups were removed from their cages 
and killed by decapitation while under anesthesia (sodium pen
tobarbital; Abbott Laboratories, No. Chicago, IL). Rats from the 
remaining litters representing the control, experimental control, 
and DEX [12.5 J.Lg per injection (2.5 mg/kg/d)] groups were 
similarly killed at 21 d PP. 

Parameters evaluated. Total body weight and heart wet weight 
were determined for animals in each group at 7 d PP. Several 
hearts from each group then were incubated overnight at 130T 
for determination of myocardial percentage of dry weight. The 
remaining hearts were fixed in buffered formalin (Fisher Scien
tific, Medford, MA). Measurement of gross external dimensions 
were made before sending fixed samples to the histology labora
tory for processing. Subsequent measurements of L VFW, LV c, 
IVS, RVFW, and RYe were made from stained (hematoxylin 
and eosin) paraffin sections using a compound microscope (at 
400 x) equipped with an optical micrometer. Four to six meas
urements were made for every parameter assessed in each heart. 
Inasmuch as this investigation sought comparative effects among 
the various groups, rather than absolute myocardial dimensions, 
no correction was made for possible shrinkage due to formalin 
fixation. 

Body weight, heart wet weight, and myocardial percentage of 
dry weight were also determined for animals killed at 21 d PP. 

Heart weight to body weight ratios, myocardial percentage of 
dry weight, and ventricular wall to chamber ratios were derived 
directly from the above measurements. Myocardial volume and 
mass were approximated from linear dimensions obtained by 
direct measurement, as follows: 

Volume= 4/3(7r) x (subbasal width/2) 

x (base to apical length/2) 

Mass= 1.1 x [(LYe+ IVS + LVFW)3
- (LVc)3

] 

Although these equations have been validated for human hearts 
(13, 14), they might also provide a useful approximation of 
myocardial volume and mass for comparisons among the several 
groups created in this study. 

Data analysis. The data are presented as the mean ± 1 SEM 
for each parameter evaluated and are accompanied by designa
tions of the sample size used in their derivation. Statistical 
analysis of data for each parameter consisted of one-way analysis 
of variance. Differences were considered significant at p < 0.05. 

Adherence to animal welfare guidelines. The procedures used 
in this investigation were reviewed and approved by the Animal 
Welfare Committee of Rhode Island Hospital. They are in con
formity with current guidelines established by the National In
stitutes of Health. 

RESULTS 

Survival and growth. Litter sizes were comparable among all 
experimental groups, but tended to be slightly greater among 
control groups (Table 1). During the 1st wk of neonatal life, 
DEX reduced mean survival by up to 86%. Reduction in survival 
appeared to be dose-related over the range of 1-25 J.Lg of DEX 
per injection. 

Total body weight also was reduced by DEX; however, im
pairment of growth was not strictly dose-dependent. Neverthe
less, higher doses of DEX retarded growth more than did lower 
doses (Table 1 ). For example, body weight was reduced relative 
to normal control rat pups by 70% when 25 J.Lg of DEX was 
administered with each injection, by 55% with 5 or 12.5 J.Lg of 
DEX per injection, and by 26% with 1 J.Lg ofDEX per injection. 

In addition, heart wet weight was reduced by DEX. However, 
this effect appeared to be biphasic, being more profound at 
intermediate DEX concentrations (Table 1). When DEX was 
administered at 5 J.Lg per injection, heart wet weight was reduced 
by 50% (from 70.5 ± 1.5 to 34.8 ± 1.5 mg; p < 0.005), whereas 

25 J.Lg of DEX per injection reduced heart wet weight by only 
32% (from 70.5 ± 1.5 to 48.1 ± 4.2 mg; p < 0.005). 

In contrast, the heart-to-body weight ratio was augmented with 
increasing DEX concentrations (Table 1 ). This increase was 
small (I 3%) yet significant (p < 0.005) with low doses of DEX 
( 1 and 5 11g per injection), but substantial (2.3 times control) at 
high doses (25 11g per injection). 

Cardiac dimensions. The growth-retarding effects of DEX 
treatment were reflected in estimates of heart volume and mass 
(Table 2). (Methods for accurately measuring these parameters 
have been developed for clinical studies (13, 14). However, 
comparable methods have not been validated for hearts as small 
as those studied here. Nevertheless, estimates of heart volume 
and mass were performed using the above described methods to 
compare the effects within the diverse treatment groups but not 
to determine absolute measurements of heart volume or mass.) 

DEX reduced both apparent heart mass and apparent heart 
volume (Table 2). In particular, the estimated heart volume was 
diminished by 18-33% (means reduced to 20.4-24.9 mm3 from 
30.5 mm3

), whereas the estimated heart mass was decreased by 
31-62% (means reduced to 19.9-23.3 mg from 52.6 mg). On 
the other hand, DEX had a biphasic effect on myocardial per
centage of dry weight (Table 2). At 1 J.Lg of DEX per injection, 
myocardial percentage of dry weight was reduced by 10% (from 
19.8 ± 0.2 to 17.8 ± 0.4% ). In contrast, intermediate doses of 
DEX (5 and 12.5 J.Lg per injection) increased myocardial per
centage of dry weight by 16.2-18.7% (from 19.8 ± 0.2 to 23.5 ± 
0.3 and 23.0 ± 0.6%, respectively) (Table 2). 

The effects of DEX treatment were not uniformly expressed 
throughout the heart, however. In particular, DEX significantly 
(p < 0.05) reduced IVS, L VFW, and LV c relative to control and 
saline-treated groups (Table 3). Maximal reductions of 18% 
(from 0.93 to 0.76 mm), 31% (from 1.34 to 0.92 mm), and 36% 
(from 1.40 to 0.89 mm) were observed for IVS, L VFW, and 
LYe, respectively. Reduction in LVFW and LYe, but not IVS, 
appeared to be dose-related. In contrast, DEX did not signifi
cantly alter RVFW or RYe. However, a trend toward a correla
tion between RYe and DEX concentration emerged, with mar
ginally reduced RV c at 1 11g per injection (0.25 ± 0.02 versus 
0.31 ± 0.05 mm) and marginally expanded RYe at 12.5 11g per 
injection (0.46 ± 0.01 versus 0.31 ± 0.05 mm) (Table 3). 

DEX reduced absolute left ventricular dimensions (sum of 
IVS + LVFW + LYe; Table 3) from a mean of 3.67 mm 
(controls) to means between 2.66 and 3.08 mm (DEX-treated 
groups). On the other hand, relative left ventricular myocardial 
thickness appeared to be increased at intermediate doses ofDEX 
(5 and 12.5 11g per injection). This appeared as a trend for ratios 
of myocardial wall (LVFW + IVS) to chamber(LVc) from DEX
treated rats to exceed those of control rats by up to 25% (means 
of 1.98-2.05 versus 1.68 and 1.62; Table 3). However, no signif
icant differences as a consequence of DEX treatment were ob
served. 

Posttreatment adjustment. Rats from several litters were al
lowed to develop for an additional 2 wk (to 3 wk PP) before 
being killed and evaluated. At this time, mean heart-to-body 
weight ratios of normal control, experimental control, and DEX
treated rats were comparable (between 0.40 and 0.43; Table 4). 
Moreover, mean myocardial percentage of dry weight also was 
comparable among all three groups (between 22 and 23%; Table 
4). 

DISCUSSION 

This investigation explored the suitability of the laboratory rat 
(Sprague-Dawley strain) as a possible model for investigating 
mechanisms through which DEX might induce transient myo
cardial hypertrophy in respirator-dependent infants undergoing 
treatment for BPD (12). An ideal model would reproduce all 
characteristics displayed by infants undergoing therapy. How
ever, a model that paralleled (or mimicked) only the myocardial 
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Table 1. Effects ofDEX on survival and growth of neonatal rats during 1st wk PP* 

Litter Heart-to-body 
size Survival Body wt Heart wt wt ratio 

Treatment (pups/litter) (%) (g) (mg) (X 100) 

None 12.5 ± 0.7 95.8 ± 2.8 14.9 ± 0.2 70.5 ± 1.5 0.46 ± 0.01 
(n = 6) (n = 6) (n = 57) (n = 41) (n = 41) 

Saline 13.4 ± 0.7 94.4 ± 3.7 14.7 ± 0.4 66.1 ± !.7 0.44 ± 0.01 
(n = 4) (n = 4) (n = 37) (n = 37) (11 = 37) 

DEX 
l Jig 11.5 ± 1.2 100.0 ± 0.0 10.9 ± 0.2t 55.8 ± 0.8t 0.52 ± 0.01t 

(11 = 3) (11 = 3) (n = 36) (11 = 36) (11 = 36) 
5 Jig 11.4 ± 1.8 82.2 ± 12.6 6.7 ± O.lt+ 34.8 ± 1.5t+ 0.53 ± 0.02t 

(n = 5) (n = 5) (n = 36) (11 = 36) (n = 36) 
12.5 Jig 11.2 ± 1.2 72.5 ± 18.8t 6.7 ± 0.2t 44.9 ± J.4t+ 0.67 ± o.02H 

(11 = 5) (n = 5) (11 = 33) (11 = 30) (n = 30) 
25 Jig 11.5±0.7 13.7 ± 7.3t+ 4.5 ± 0.2t+ 48.1 ± 4.2t 1.06 ± 0.07t+ 

(n = 4) (11 = 4) (11 = 12) (11 = 11) (n= II) 

* Results are mean ± SEM; 11 represents either the number of litters studied (litter size and survival) or the number of pups used for 
measurements. Dosages represent quantities of DEX injected (s.c.) in 20 11L saline per pup on each of four occasions between d l and 5 PP (total 
dose = 4x dose). 

t p < 0.005 vs controls (no treatment or saline). 
t Significant effect (p < 0.025) of increasing DEX dose. 

Table 2. DEX effects on estimated heart volume, estimated 
heart mass, and myocardial dry wt in neonatal rats during 

1st wk PP* 
Volume Mass Drywt 

Treatment (mm 3
) (mg) (%) 

None 30.5 ± 0.2 52.6 ± 8.0 19.8±0.2 
(n =II) (11 = 5) (n = 30) 

Saline 31.1 ± 0.1 44.1 ± 4.4 20.8 ± 0.2 
(11 = 12) (11 = 5) (11 = 25) 

DEX 
I Jig 24.9 ± 0.2t 31.0 ± 4.4t 17.8±0.4t 

(11 = 10) (11 = 5) (n = 6) 
5 Jig 20.4 ± 0.4t:l: 23.3±2.Jt 23.5 ± 0.3t+ 

(n = 10) (11 = 10) (11 = 25) 
12.5 Jig 21.5 ± O.lt+ 19.9 ± 0.2t 23.0 ± 0.6t 

(11 = 5) (11 = 5) (11 = 30) 

* Results are mean ± I SEM; 11 represents the number of pups used 
for measurements. Dosages represent quantities ofDEX injected (s.c.) in 
20 11L saline per pup on each of four occasions between d 1 and 5 PP 
(total dose = 4x dose). 

t p < 0.05 vs control (no treatment or saline). 
tP < 0.01 vs I 11g DEX. 

changes described clinically could nevertheless provide a suitable 
tool for investigating the cellular and subcellular (molecular) 
mechanisms through which DEX produces these effects. 

Dose-related increases in mortality and growth retardation 
were observed after administration of DEX to neonatal rat pups 

(Table 1 ). Although the exact cause of death among DEX-treated 
pups was not determined, likely contributors are the metabolic, 
immunologic, and/or systemic dysfunctions induced by chronic 
high-dose glucocorticoid administration (15, 16). Nevertheless, 
good survival was achieved with DEX concentrations that par
alleled those used by Werner et at. (12) in their clinical study. 
Between 80 and 100% survival was obtained with DEX doses of 
1 and 5 f.lg per injection per pup (0.2 and 1 mg/kg/d), which 
approximates the 0.5-mg/kg/d DEX dose administered to res
pirator-dependent infants with BPD who developed hypertrophic 
cardiomyopathy. 

Although growth retardation is not a consistent side effect of 
DEX therapy in infants ( 1-12), our observations are consistent 
with earlier reports of growth retardation in animals after admin
istration of corticosteroids ( 17 -19). This growth retardation has 
been attributed to suppression of DNA synthesis in some cases 
(20, 21 ). The number of rat pups in a litter also can influence 
subsequent growth (22). In particular, pups in large litters grow 
more slowly than pups from small litters. In this study, differ
ences in litter size cannot account for the growth retardation 
observed (Table 1). First, control litters contained more pups, on 
average, than DEX-treated litters. Second, the greatest growth 
retardation was observed in litters containing the fewest survi
vors. Thus, the growth retardation observed appears to be linked 
to DEX treatment and the associated mortality but not to the 
number of pups in the litter. 

Heart growth of neonatal rats also was decreased by DEX 
(Tables l and 2). This was reflected in reduced I) heart wet 
weight, 2) estimated heart volume, and 3) estimated heart mass. 

Table 3. Effects of DEX on dimensions and mass of neonatal rat hearts during I st wk PP* 
Treatment 

Dexamethasone 

Parameter None Saline I Jig 5 l'g 12.5 l'g 25 )lg 

IVS (mm) 0.93 ± 0.04 0.93 ± 0.01 0.78 ± 0.03t 0.76 ± 0.02t 0.85 ± 0.03t 0.78 ± 0.1t 
LVFW(mm) 1.34 ± 0.08 1.19 ± 0.06 1.07 ± 0.04t 1.07 ± 0.08t 0.92 ± 0.05t 0.95±0.It 
LYe (mm) 1.40±0.12 1.35 ± 0.12 1.23 ± 0.12 0.97 ± O.IOt 0.89 ± 0.07t 0.96 ± 0.4t 
RVFW(mm) 0.48±0.12 0.51 ± 0.03 0.46 ± 0.01 0.42 ± 0.03 0.43 ± 0.02 ND 
RYe (mm) 0.31 ± 0.05 0.29 ± 0.02 0.25 ± 0.02 0.33 ± 0.02 0.46 ± 0.01 ND 
(LVFW + IVS)/LVc 1.68±0.17 1.62 ± 0.16 1.57±0.17 1.98 ± 0.27 2.05 ± 0.21 1.80 ± 0.16 

*Results are mean ± 1 SEM; n for each group is 5. Dosages represent quantities of DEX injected (s.c.) in 20 11L saline per pup on each of four 
occasions between d I and 5 PP (total dose = 4x dose). ND, not determined. 

t p < 0.05 vs control (no treatment or saline). 
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Table 4. Effects of short-term PP administration of DEX on body and heart mass of 21-d-old rats* 

Heart-to-body 
Body wt Heart wt wt ratio 

Treatment (g) (mg) %Dry wt (X 100) 

None 49.2 ± 3.9 197.5 ± 36.3 22.9 ± 1.4 0.40 ± 0.05 
(n = 39) (11 = 32) (11 = 12) (n = 10) 

Saline 43.1 ± 3.2 183.1 ± 14.1 22.1 ± 1.0 0.43 ± 0.04 
(n = 10) (n = 10) (n = 5) (n = 10) 

DEX ( 12.5 pg per injection) 37.3 ± 5.0 150.9 ± 10.6 22.7 ± 0.7 0.41 ±0.04 
(n = 9) 

*Results are mean ± 1 SEM. 

Because heart volume and mass were estimated using methods 
that have not been validated for neonatal rat hearts, they cannot 
provide absolute measures of heart volume and mass. Neverthe
less, their use as comparative indicators suggested that DEX 
reduced heart volume and mass relative to control rat hearts. 
Somewhat paradoxically, myocardial percentage of dry weight 
was increased by DEX (mean of up to 23.5% versus 19.8-20.8% 
for control groups; Table 2). 

DEX did not suppress somatic growth and heart growth 
equally. In particular, heart growth seemed to be suppressed less 
than overall somatic growth. Moreover suppression of total 
somatic growth increased with increasing DEX dose, whereas 
suppression of heart growth was inversely correlated with DEX 
dose between 5 and 25 Jlg per injection (Table 1 ). This yielded 
dose-related increases in heart-to-body weight ratios (Table 1) 
that were modest (13%) at low doses ofDEX but substantial (2.3 
times control) at higher doses. 

Because the hearts of treated rats were decreased in absolute 
terms but enlarged relative to total body size, a relative cardio
megaly was produced. This relative cardiomegaly contrasts with 
observations of other investigators who have reported cardiac 
hypertrophy after administration of corticosteroids. However, 
important differences exist between this study and those of other 
investigators. For example, Clark et a!. (23) and Kurowski et a!. 
(24) conducted their studies on adult rabbits and mature rats (45 
d old), respectively. In addition, the reports of Alpert (10) and 
Werner eta!. (12) identify effects in humans within a few weeks 
of corticosteroid administration. Thus, significant cardiac growth 
would not be expected to occur in these cases. In contrast, Hicks 
et a!. ( 19) document absolute hypertrophy in a rapidly growing 
system (chick embryos). However, in that study only a single 
dose of corticosteroid was administered. Moreover, the substance 
used was one that could be metabolized by the recipient (deox
ycorticosterone acetate). Consequently, the manner in which the 
organism's glucocorticoid milieu is altered can profoundly influ
ence the results obtained. For example, manipulation of gluco
corticoid levels by administration of ACTH or of native gluco
corticoids (which can be metabolized) would be expected to 
produce short-lived physiologic effects. In contrast, the conse
quences of manipulating glucocorticoid levels through adminis
tration ofDEX (a synthetic glucocorticoid) might be expected to 
be long-lived. These differences are consistent with the pharma
cologic and physiologic properties of diverse steroids in different 
models (25). 

The differential retardation of cardiac growth to total somatic 
growth suggests possible preferential sparing of heart muscle. 
This is consistent with the differential effects of DEX on several 
muscle types of adult rats observed by Kelly and Goldspink (26). 
These investigators noted that DEX (2.5 mg/kg/d) led to atrophy 
of smooth and fast-twitch skeletal muscle, suppressed protein 
accumulation by slow-twitch skeletal muscle, and enhanced 
growth of cardiac muscle. Nevertheless, a positive effect of DEX 
on the hearts cannot be excluded. This possibility is raised by 
the increased percentage of dry weight of DEX-treated hearts 
(16-19% above controls; Table 2). To what this might be attrib
uted cannot be determined from the data presented. However, 
other studies suggest that total glycosaminoglycan, glycogen, lipid 

(11 = 9) (n = 4) (n = 4) 

( 19), protein (26), and intracellular nonglycogen fibrillogranular 
substances (chemically undefined, 23) might be increased. Fur
ther studies are in progress to explore these possibilities. 

Despite a reduction in overall mass, the hearts from DEX
treated rats appeared somewhat hypertrophic or hyperplastic. 
Three considerations suggest this interpretation. First, cardiac 
dry weight was increased (Table 2). This implies increased tissue 
mass and is consistent with hypertrophy (or hyperplasia). Second, 
RVFW was similar between control and DEX-treated animals 
(Table 3). Maintenance of absolute RVFW thickness in associa
tion with reduced total heart size suggests relative hypertrophy 
(or hyperplasia) of right ventricular myocardium. Third, the 
relative mass of the left ventricular walls (L VFW and IVS) 
appeared to be increased (Table 3). This is suggested by expansion 
of the ratio of left ventricular walls relative to the LV c, which 
could reflect hypertrophy (or hyperplasia) of left ventricular 
myocardium. However, metabolic (e.g. RNA, protein, lipid, and 
glycogen content) and cellular (e.g. DNA content, cell numbers, 
and cell diameters) bases for these observations remain to be 
determined. 

Similar increases in L VFW and IVS thicknesses relative to 
LV c were observed in human infants receiving DEX therapy for 
BPD by Werner eta!. (12). However, absolute LVFW and IVS 
thicknesses are increased in infants receiving DEX therapy, 
whereas the increases reported here are only relative. Although 
complete reconciliation of contrasting observations in these stud
ies is not possible, differences in the extent of ontogenic matu
ration and growth rate between infants and neonatal rats must 
be considered as contributory factors. 

To determine whether the relative cardiomegaly induced was 
permanent or transient, rats from several litters were allowed to 
develop for an additional 2 wk before being killed and evaluated. 
All surviving rats continued to grow, increasing total body weight 
and heart wet weight (compare Tables 1 and 4). However, rats 
that received DEX (12.5 Jlg per injection) apparently grew at a 
faster rate, inasmuch as their body weights were now 76% of 
control (37.3 ± 5.0 versus 49.2 ± 3.9 g; Table 4) as compared 
with being only 45% of control at 7 d PP (6.7 ± 0.2 versus 14.9 
± 0.2 g; Table 1). Similarly, the difference in heart wet weight 
between DEX-treated and control animals was reduced, although 
not to as great a degree (76% of control at 3 wk PP versus 64% 
of control at 7 d PP). Moreover, no differences in myocardial 
percentage of dry weight or in heart-to-body weight ratio could 
be found between control and DEX-treated rats. These obser
vations suggest that the relative cardiomegaly induced by DEX 
treatment was transient. The transient nature of this apparent 
relative cardiomegaly parallels the transient hypertrophic cardi
omyopathy in respirator-dependent human infants receiving 
high-dose DEX therapy for BPD reported by Werner et al. (12). 

Summary and conclusions. High-dose DEX therapy is fre
quently used in the management of respirator-dependent infants 
with BPD. This therapy produces numerous adverse side effects 
(1-6), including a recently documented transient hypertrophic 
cardiomyopathy ( 12). Although the clinical and pathophysiologic 
implications of these cardiovascular alterations are not yet char
acterized, a fuller appreciation of the role ofDEX in the etiology 
of the ventricular hypertrophy encountered is warranted. The 
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development of an animal model that reproduces or mimics the 
salient features of this ventricular hypertrophy can provide a 
powerful tool for achieving this objective. 

Treatment of neonatal rats with DEX retarded total somatic 
growth and heart growth. Because somatic growth suppression 
correlated positively and heart growth suppression correlated 
negatively with increasing DEX dosage, heart-to-body weight 
ratios were increased by DEX treatment. Moreover, although 
absolute heart mass was reduced by DEX, myocardial percentage 
of dry weight was increased. Thus, DEX induced a transient 
relative cardiomegaly as determined by J) increased heart-to
body weight ratio and 2) increased myocardial percentage of dry 
weight. In addition, this relative cardiomegaly was achieved at 
DEX concentrations similar to those used therapeutically that 
induce hypertrophic cardiomyopathy. Moreover, two major 
characteristics of this relative cardiomegaly parallel features of 
the hypertrophic cardiomyopathy seen clinically: I) expansion 
of L VFW and IVS relative to LV c, and 2) resolution to apparent 
cardiac normalcy (reflected in heart-to-body weight ratio and 
myocardial percentage of dry weight in this study and in pretreat
ment dimensions of myocardial walls in the clinical study). 

The results of this investigation suggest that the model de
scribed here can mimic certain, but not all, characteristics of a 
transient hypertrophic cardiomyopathy induced in respirator
dependent infants receiving high-dose DEX therapy for BPD. 
Consequently this model might be exploited to provide addi
tional insights into the cellular and subcellular mechanisms 
through which DEX therapy for BPD induces this hypertrophic 
cardiomyopathy in infants. 
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