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Cardiac Hypertrophy in Early
Postnatal Stroke-Prone Spontaneously
Hypertensive Rats

Wei-Wen Kuol, Kwo-Chang Uengz, Tsung-Po T sai’ N
Der-Jinn Wu®, Chung-Jung Liul, Jung-Min Yu?,
Yih-Shou Hsieh', Jer-Yuh Liu', Hsien-Ping Huangl,
Chih-Yang Huangl*._

This study, for the first time, investigates the growth of the heart
during the early postnatal period (120 days) in pups born to stroke-
prone spontaneously SP and SF, respectively. Growth rate of the
heart was measured by weight as well as by concentrations of total
DNA, RNA, and protein. Measurements of growth of the heart in
pups born to normotensive WKY rats served as controls. At day 1
postnatal, the heart weights of SP and SF pups were larger by 35%
and 15% respectively, than that of WKY rats. Between 3 and 10
days, heart weight increases about 3-fold in SF and only 2-fold in SP
and WKY. However, by 20 days, the heart weight of SF is the same
as that of WKY and 15% less than SP. Relative water content of
the hearts of the three strains did not differ at any time during the
.20 days, postnatal period. The hearts of the three strains showed an
increased DNA concentration for up to 5 days, though the concentra-
tions in SF and SP were significantly higher than those in WKY rats.
By 20 days, however, all three strains had the same the DNA con-

_ centrations. At day 1 postnatal, only the hearts of SP pups had in-
creased concentrations of RNA and protein. At 20 days, the RNA
and protein concentrations were the same in all three strains. In
summary, growth patterns of the hearts in SF and SP pups differ
from those of WKY rats especially during the early postnatal period.
Furthermore, the course of growth of the heart in SP pups in the
early period after birth can be modified environmentally, ie., by excess
salt intake by the parent animals.
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Introduction

Animal models for the study of hypertension
began in the late 1950’s and early 1960°s t,
Among these models, the spontaneously hyperten-
sive rat (SHR) developed by Okamoto and Aoki
2] has been widely studied A stroke-prone SHR
(SP) also has also been developed "'. The SP
model shows, spontaneously, a high incidence of
cérebrovascular lesion. In the SP, the predisposi-
tion to strokes correlates with a high degree of
- hypertension ¥ This result is reminiscent of the
situation in the human in which high blood
- pressure has been known for many years to be
‘one* of the causative factors of stroke . The

37 and the predis-

:development:of hypertension
- position to-stroke ) jn SP are both genetically
controlled. Further, an' abnormally high salt intake
““further -elevates blood pressure in SP M as it
does 'in humans. ® and-experimental animals .in-
= cluding SHR ®1 SP develops a more severe hy-
pertension within a -shorter period of time than
- does -SHR - when- given -drinking water containing
19 saline . Also, excessive salt-fed SP (SF) has
~a higher incidence of strokes than do non salt-fed
sp
. Genetic hypertensive models, such as SHR
--and -SP, are valuable for studies on the patho-
genesis and treatment” of hypertensive diseases
MO 7h- SHR cardiac hypertrophy (cardiomegaly)
occurs in the early postnatal period, within 21-30

h {12,13,14,15]

days- after birt in the absence of a sus-
v

tained hypertension M6 This early cardiac hy- .

- pertrophy is exacerbated later. (at about 10 weeks
of -age) when sustained hypertension occurs in
SHR @ SP shows an even more severe hyper-
tensionithan does SHR at 10-15 weeks of age n
anid this severe hypertension is accompanied by

cardiac. hypertrophy. However, whether or not an

- ~early cardiac hypertrophy also develops in SP in

the early postnatal period as it does in SHR has

not been investigated. Herein, we report on such
an investigation using hearts obtained from SP
pups at 1 to 20 days postnatal. Results show that
cardiac hypertrophy was evident in SP rats com-
pared to normoteﬂsive WKY rats as early 1 day
postnatal. Furthermore, the pattern of growth of
the heart in SP during the 20 days postnatal pe-
riod could be modified by continuous excess salt

intake by the SP parents.
Materials and Methods

Animals

Normotensive Wistar-Kyoto (WKY) and
stroke-prone spontaneously hypertensive (SP) rats
were originally obtained from the National Insti-
tutes of Health. Separate -colonies for the WKY,
salt-fed SP, and non-salt-fed SP rats were estab-
lished and maintained in a University of Illinois
animal care facility. Male and female breeders
were housed together at 60 days of age. In the
case of the salt-fed SP, the breeders, upon pairing
and thereafter, were given drinking water con-
taining 1% salt ad libitum. The term SF animals
refer to pups born to rats fed the drinking water
containing salt. WKY and SP were given water
without the added salt ad libitum. All animals
were fed standard rat chow ad libitum. WKY,
SP, and SF pups were used at 1, 3, 5,10, and 20
days after birth. Breeders and offspring were
exposed to 14h light/10h dark cycle. All of the
following procedures performed on the animals
were in accordance with university and federal
regulations, which. govern the care and usage of
animals involved in research. All rat pups were
collected from the parents between 1 and 4 PM.
Body weights were recorded and animals were

-sacrificed by decapitation. Hearts were ’rcmoved

by cutting the blood vessels at the. atria, drained
of blood, blotted, weighed, flash-frozenin liquid
nitrogen and stored at -70°Cuntil used. When dry
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weig:nts"were‘ determined, “hearts were placed in
at 78°C oven after the initial weighing and
reweighing at 24-h intervals until a constant dry

werght wis ' attained.

DNA RNA and Protem Measurements

‘ ,Froz}enuhearts were thawed,at room temper-
ature, rinsed in 5 ml ice-cold distilled water, and
completely hornogenized in 1 ml of fresh cold
dxstllled water (Brinkmann Polytlon model PCU
111, scttmg 11). For 1 and 3 day old rat pups,
three hearts were homogenized together. Hearts of
5 t0 20° “day old pups were homogemzed indi-
vidually. The volume of each homogenate was
recorded, and a 100 w1 sample was removed and
frozen at0°C for subsequent totdl protein analy-
sis“according to-method previously described by
Bradford !,

. The remaining homogenate was used for to-
tdl DNA ‘and total RNA analyses. Two ml of
ice-cold 10% trichloroacetic acid (TCA) were
added and the mixture was kept on ice for 20
min and then centrifuged for 2 min in a clinical

centrifuge at 1600xg. The supernatant was re-

moved. The pellet was: resuspended in 2.5 ml 1
"'N KOH and incubated at 37°C for 20h. Then,
.04 ml 6 N HCI was added, followed by 2 ml
"'5% TCA solution, and the mix was centrifuged
" as’ described above. The supernatant was then
cellected and 'FAnalyzed for total RNA using the

~ orcinol method 9 The* pellet was resuspended in

26 ml 5% TCA and incubated at 90°C for 15

mm After coohng to room temperature, the sus-
penslon Was centrlfuged as described above. The
" supernatdnt was' analyzed for ‘total DNA by the
"dlphenylamme method 201, . ‘

-

Blood Pressure Measurements

" “Using’ 20-aay-old‘WKY, SP, and SF pups,

' systt;lii: blood  pressures were measured using ‘the

“tail-cuff method (IITC Model Mark 12 with RC.

Electronics’ scbpedriVer' “[1SC-67] software) be-

tween 10 .AM and 12 PM. Five readings from

each animal were averaged.

Results

Table 1 shows body weights, heart weights,
and heart weight to body weight ratios for
neonatal WKY, SP, and SF pups. The body
>weights of all three strains were significantly
“different from each other at 1 and 3 days.pbst-
natal. During this early postnatal period, SF pups
weighed significantly less and SP pups weighed
significantly more than WKY pups. Therefore,
salt feeding of the SP parents resulted in pups
(SF) with small body weights early in the: post-
natal period compared to ‘those born-of non-salt-
fed SP. Thereafter and up to 20 days postnatal,
body weights were about the same-for the.3.rat
strains. . . .
At day 1 postnatal, the heart. welghts of SF
and SP pups are larger by 15% -and 35%, re-
spectively, -than that of .the WKY pups (Table. 1).
The growth rate of the heart then slowed. be-
tween 1 and 3 days for SP, and :even. more so
for SF, compared to WKY. During this period,
heart weights increased 70%, 26%, and..19%  for
WKY, SP, and SF, respectively. Between: 3. and
10 days postnatal, heart. weights continued to: in-
crease in all three strains -as-expected. However,
heart weight increased the ‘most in SF, ie., nearly
3-fold compared to only 2-fold in both SP.and
WKY during the same period .of time. In con-
trast, between 10 and -20° days, increased-in -heart
weight is the smallest in the SF pups and. great-
est in the SP pups. The heart weight of the SF
was about the same as that of the WKY' at. this
time but 15% less than that of the SP. There-
fore, salt-feeding of the SP parents resulted in
pups that have a postnatal -heart.growth pattern
that differs from pups born-to-both the non-salt-
fed SP parents and: the normotensive WKY par-

“ents.-These -different heart growth -patterns among
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Table |  Body weights, heart weights, and body weight : heart weight ratios of postnatal WKY, SP and SF rat pups

Days WKY SP SF
. Postnatal ]
BW(g) co 5.78+0.10(47) 6.76+0.15(43)* 5.32:t0.ll(40)%,*
3 © 7.44£0.17(48) 8.1]10.21(23)§ 6.64=0.19(36)**.*
5 - 9.25+0.29(33) 10.19+0.46(12)0 10.87i0.37(l9:)':*',o
10 ' 18.23£0.52(27) 18.28+0.80(17)0 19.44+0.64(24)o,0
20 35.38+1.52(29) 36.25:tl.03(29)0 33.88+1.40(19)0,0
HW(mg) 1 ‘ 24.76+0.55(46) 33.46£1.21 (43)* 28.56+0.89(39)% **
- ‘ 3 42.02+1.22(46) © 42.04+1.16(22)0 ,34.0610.83(34})"‘,*
5 ’ 50.53+1.79(32) 59.17+1.67(12)* 53.:26:&3.3](19)0,0
10 k 88.30+4.65(27) 86.94::4.09(17)0 98.33i3.3§(24)¢,//
20 172.80+7.95(26) 195.90+4.27(29)§ 165.61£12.91(18)o,//
- HW:BW(mg/g)-. e 4.29+0.08(46) 4.94+0.14(43)* 5.41}:4:0.15"‘("39)7'!?1 Ea
30 + 5.71+0.16(46) 5.20+0.11(22)# 5.29+0.1 6(?34)6,0
5 5.47:&0.i1(32) 5.96+0.35(12)# 4.88&:0.20&1‘9)§,;E
10 4.83+0.20(27) 4.76+0.11(17)o 5.07i0.09f24)§,//
20 4.83:0.08(26) CU5.51£021(29)+ 4.8H:0.l6(18)3(:),//

% Data-are meanr SEM:-Number-of: animals ‘given in"parentheses.JBW:body»weight; ‘HW=heart weight. Symbols
- given for'SP and SF(first symbol) represent levels of significance compared to the corresponding WKY aniﬁxals as
- detérrninied by the sampling for one variable (comparison of means) test (Bailey, 1995, p.42). : For SE, the second
symbol represents the level of significance compax“ed to the corresponding SP animals.. *p<.001, ¥¥<.002,t <003,

# <01,§ <02, // <05, o=n.s.

the three straihs were not due to differences in
_: relative. water content. Hearts were removed from
_.SF, SP, and WKY pups at 1, 3, 5, 10, and 20
. days postnatal and dried to a constant weight.
_ Percent dry weight to: wet weight ratios, when
heart weights from all postnatal days were
.. pooled, were 198 £ 6% (mean =SEM), 19.1 =+
..06%, and 19.7 £05% for. the SF, SP, and WKY
.pups, respectively. !

The heart weight to body weight ratios
(Table 1) of the SF and SP pups at day 1 post-
natal were higher than those of the WKY pups,
with SF showing the highest. ratio. This ratio
- further emphasized the finding that although the
+body  weight of the SF was less than that of
~WKY at thistiine, the heart weight of SE was
higher than that. of WKY. Also, the ratios

R

showed that, though the body weight of the SP
pups at day 1 was larger than that of WKY,

their heart weight showed an even greater in-

crease. By 20 days postnatal, the heart weight to
body weight ratid of SF had become similar to
that of WKY. In contrast, the heart weight to
body weight ratio of SP was higher than that of
WKY. | |

’ Figure 1 shows the concentration of _tqtal
DNA per mg of heart tissue at 1 to 20 day

_postnatal ages for the three different raf _strains.

All three strains showed an increased DNA con-
centration up to 5 days. DNA concentrations had
changed little between 5 and 10 days, but they
came to a common valwe by 20 days in all three
strains. At day 1, both the SF and the SP_pups -
had significantly higher DNA concentratjons than .
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_the. WKY pups. Though the SF at day 1 postna-
tal showed, on an average, a higher DNA con-
centration than does the-SP, the values for the
two strains were not significantly different from
each other. The DNA concentrations in the SF
and. the SP remained higher than those in the
WKY for up to 6-10 days postnatal at least.
.However, the. SF and SP DNA concentrations
were not found to be significantly different from
each other at any time measured. Therefore, saltj
feeding of the SP parents did not result in a
signifié:intly changed - concentration of DNA in
hearts'of SP pups through. 20 days postnatal.
Similar results occurred when the total DNA
content of - the “whole heart considered
(Fig. 2). Total DNA content of the SF and SP
hearts was consistently higher than that of the

was

WKY ‘up-to 6-10 days postnatal. Once again, the -

. values for SF and SP were not significantly dif-
‘fcfent from one .another during -this period. The
DNA content of the three heart types all came to
a common level by 20 days. DNA content in-
creased esséntially linearly in the WKY hearts
throughout the 20 days. In contrast, the DNA
contents-of the SF and SP hearts increased al-
most linearly for oniy'up to 10 days and then
increased more .slbwly to 20 days.

‘Though both the heart weights (Table 1) and
tHéIDNA concentrations (Fig.. 1) in the hearts of
SF and SP pups were higher than the WKY
pups at ’day 1, only the SP pups showed higher
concentrations of RNA and protein at this time
(Figs. 3.4). Therefore, salt-feeding of the SP par-
ents resulted in pups whose hearts had total RNA
““and’ protefn concentrations more like pups from
" 'WKY parents than pups from non-salt-fed SP

parents. The lowered total RNA concentration in -

* the hearts of the SF pups was further reflected

' in.the total RNA to total DNA Tatio of the = °

" hearts’ at day 1 postnatal (Fig. 5). This ratio was

" only about 45% of that in WKY pups whereas

“that of 'SP’ pups was almiost the same as WKY.

However, the total pfotein to total RNA ratio of
the hearts of SF pups, though on the average
diminished from that of WKY and SP pups, was

- not significantly different from the latter two

strains at day 1 postnatal (Fig. 6).
At 20 days postnatal, when the DNA con-
centratipns of the hearts of SF, SP, and WKY

pups had come to a common level (Fig. 1), the

concentrations of total RNA and total protein
were also about the same in the hearts of all 3
strains (Figs. 3-6).

In SP rats, sustained hypertension is known
to occur by about 30-40 days of age ™ and se-
vere hypertension develops by 70-105 days (LH]
Furthermore, salt feeding of these. animals Tesults
in ‘an even earlier onset of severe hypertension
™ The question was asked here whether or not
increased blood pressure would be found in pups
born to salt-fed SP parents. The answer was that
it wasvn‘o't, at least not at 20 days” postnatal. The
blood pressure of the SF pups at this time was

-not ‘significantly -different: from. that- of - the same

aged SP and WKY pups (Table 2). -

Discussion

This study, for the first time; investigates the
growth of the heart in SP and SF' pups during
the early postnatal period. Growth of the heart
was- measured by weight' as well as by concen-

trations ‘of total' DNA, RNA, ‘and >pr0tein,‘ Growth

patterns of the hearts of pups born'to both' salt-
fed SP and non-salt fed SP parents wete differ-
ent than that of pups born of normotensive WKY
rats. Furthermore, salt feeding of ‘the SP parents
resulted ‘in pups with hearts that had growth
patterﬁ altered from that of hearts.in pups of
non-salt fed SPparents.” R
Cardiomyocyte (CM) growth in the heart
during the first 3 weeks postnatal has been di-
vided. into 3 phases, i.e., an initidl hyperplastic
phase lasting about 4'days followed by a transi-
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Flg 1 The coneentration” of total DNA per mg wet

heart_tissue in SF (mrcle), SP (triangle), and
WKY (square) .pups as a function of postnatal

~-age. ‘Each . data :point represents: the -mean = SEM
for:.6-14 animals. Symbols given for SF and SP

- represent-levels  of significance: compared to the
S ‘correspondmgly aged WKY .animals. *-p<.001,

w
o
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8 8
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2 6 10 14 18
DAYS POSTNATAL

Fig. 2 The amount of total DNA per heart in SF

“(circle), SP (triangle), and WKY (square) pups

as a function of postnatal age. Each data
point represents the mean X SEM for 6-14
animals. Symbols given for SF and SP repre-
sent levels’ of significance compared to
the WKY animals the same age. * p<.001,
+<.005. § <02. L

png RNA/ mg TISSUE

1 20
DAYS POSTNATAL |

Fig. 3 The concentration of total RNA per mg wet

1g PROTEIN / mg TISSUE

heart tissue in SE (solid bar), SP (hatched
bar), and WKY (open bar) pups as a function

of postnatal age. Each -data point represents

the mean £ SEM for 3-12. animals. Symbol
given for SF and SP represents level of sig-
nificance compared. to the -WKY dmmals the
same age. + p<.005.

120 f~ §

100

601

20

1 < 20
DAYS POSTNATAL

Fig. 4 The concentration of total protein per mg wet

heart tissue in SF (solid bar), SP (hatched
bar), and WKY .(open .bar) pups as a function
-of postnatal age. Each data point represents
the mean®SEM for 3-12 animals. Symbol
given for SF and SP represents level of sig-
nificance compared to the WKY animals the
same age. §p<.02.
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Table 2- Systolic blood pressures of 20 day-old“W K‘(Z. SP,

and SF rat pups.
Animal Blood Pressure (mm Hg)
WKY 106+7(3)
SP 113t14)
SF ° 113£7(4)

=

Data are mean+s.d. Numbers of animals given in parentheses.

RNA: DNA

tion phase from hyperplasia to hypertrophy lasting
from about day 6 to day 14 and finally a pre-
dominantly hypertrophic phase which lasts to day

21”""L CM’s continue to proliferate to the age of

1 20 weaning (21 days), but the major :inereése in CM
| DAYS POSTNATAL number occurs within the first few days.after
- Fig. 5 The total RNA/total DNA ratio in SF (solid birth '[22’2;321'.24]_' The overall pattern..of DNA ,¢_0n-
| bar), SP (hatched bar), and WKY (open bar) centl-'ati()ﬁﬂ's in the hearts of the SF, SP, dndWKY

pups as a function of postnatal age. Each | ) S &
data point represents the medn'i‘SEM; for 3-12 pups reflects this previously established CM

- animals. Symboll given for SF and SP repre- growth pattern for the first 20 days pOStIldtd] In
sents level of significance compared to the

" 'WKY animals the same age. p< 0.05.. each of the 3 Strdmb DNA .-CQ.HC.ent-F_‘?tlonS in-
creased .most rapidly during the first 5 postnatal
days, displayed no changes from day- J to day 10
and fmdlly came to a common value by 20 ‘days
pestndtdl L
The present measurements of DN A concen-
tI'dthl’l and DNA content of the hedrt do not
dlSt__lnngSh between CM’s and non- -CM’s. The
normetensive heart, hqwever, 1S known _I;o- coht;:iin
predominantly CM-s _wélurin-g ‘the early postndtdl

period. For example, 1n the’“jentricles _of_;_"t,he

PROTEIN: ARNA

normotensive heart, CM’s have been reported to
account for 86% of the tissue.volume at day 1,
81% at day 5, and 75% at day li-._"pelsmatal bl
Also, the number of diploid | mpnenuclezited

— CM’s remains above 95% up to ‘at least 4 days
DAYS POSTNATAL | postnatal in the ventricles Razaz LR Therefore, in

o ~the present study, the I‘dpld increase of DNA
- Fig. 6 The totdl proteln/total RNA I‘dtlo in SF (eohd

~ « bar), SP (hatched bar), and WKY (open bar) .
| ~ pups as a function of postnatal age. Each data  indicated CM hyperpldsm in ‘the WKY . pups

= .
point’ represents the .mean SEM .for 3-9 ani- ‘(Fig. 1). The same concluSIOIl. ‘holds for .the SP

© mals. R |
~and the SF pups, assuming there ‘was no change

- concentration in the heart up to 5-days postnatal

in the relative distr—ibutioh of - CM’s and




54 Wei-Wen Kuo, Kwo-Chang Ueng, Tsung-Po Tsai et al.

non-CM’s or in the percentage of mononucleated
CM’s in these animals compared to the case in
the WKY in the first 3 to 5 days postnatal.

In the hearts of SF, SP, or WKY pups,
there was little difference in DNA concentration
at 10 days compared to. 5 days postnatal (Fig. 1),
indicating a decreased level of hyperplasia in the
hearts of all '3 strains during this time.-This de-
crease corresponds with the expected transition
phase from hyperplasia to hypertrophy which is

- known to occur in normotensive rats at this time

L The third phase, ie. hypertrophy of CM’s,

- 'wds. especially evident in’ the SF and SP pups

which showed a decreased DNA concentration
per unit heart weight at 20 days compared to 10

~days postnatal.

~A number. of studies have determined the

: pereentage of heart cells that incorporate 3H-

taymidine in -early -postnatal rats. The percentage

of 3H-thymidine labeled CM’s.in both ventricles,
both atria, and the intraventricular septum [25’2“7],

as:well ds the percentage of labeled non-CM’s in

*- theventricles and - the intraventricular septum [2”,

is highest the first few days after birth, is de-
creased at 6-10 days, and is further decreased by
21 days. In-addition, this labeling index pattern
holds for both neonatal WKY and spontaneously

- hypertensive rats (SHR) "™ The pattern of DNA
* concentration in- the. hearts of SF, SP, and WKY

pups over the 21 day postnatal period in the
present study (Fig. 1) closely correlates with this
previously established 3H-thymidine-ldbeling index
pattern. ‘

By day 1 postnatal, the DNA -concentrations
in the hearts of SF and SP pups were 2.6-fold

and 2-fold higher, respectively, than those in the
-hearts of WKY pups. This indicates an' increased
“level ‘of cell division in developing SP and SF
fetuses before birth compared to the case with

WKY fetuses. A similar conclusion was:drawn by

-Oparil et al ™ who presented evidence suggest-

ing that myocardial cells divide more often in

utero 'in the SHR strain (from which the Sp
strain was derived) than in the normotensive
WKY strain. The DNA content of a single
diploid rat nucleus is 6.2 picograms *%, Using
this value, the data in figure -1, and the fact that
the heart cells are mononucleated and diploid up
to at least 4 days postnatal as mentioned above,
the calculated number of cells per mg heart tis-

,sue at day 1 postnatal for the SF, SP. and WKY

pups was 037 x 106, 028 x 106, and 0.14 x 106
cells, respectively. This result indicates that the
average heart cell in both SP and SF pups is
smaller than that in WKY -pups. - Further, the
average cell in SF pups is smaller than those in
either SP or WKY 'pups at day 1 postnatal. Even
so, the increased weight of SF and SP hearts at
this time (Table 1) was apparently ‘due to the

‘greatly increased number of cells. per heart in

these pups (0.37 x 106 and 028 x 106, respec-
tively): compared to the number -of cells in the
WKY pups (0.14 x 106). Calculations similar to
those above also showed that the hearts of SF,
SP, and WKY pups contained about 0.41 x 106,
058 x 106, and 029 x 106 cells per mg of tis-
sue, respectively, at 3 days postnatal. At this
time, the heart weight of SP was the same as
WKY and that of SF was smaller than WKY.
At 5 days postnatal, the hearts of the SF. SP,
and WKY pups contained about 0.60 x 106, 0.70
x 106, and 042 x 106 cells per mg tissue, re-
spectively. However, at this time, the heart
weight of the SP was only 17% higher than
WKY and that of SF was not significantly dif-
ferent than WKY.-Also, the percent water: conten
t did not differ in the hearts of the 3 strains
throughout the postnatal period. Therefore, during
the hyperplastic phase of heart growth (Itos
days postnatal), the average cell size in SF and
SP remained smaller than in WKY.

After 5 days, similar calculations and analy-
ses were difficult to do because the degree of
hypertrophy of CM’s in SF and SP vs. WKY
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was. not yet known. Differences among the
strains might be expected because, for example,
the cardiomegaly determined in-SHR (the parent
strain of SP), during the transitional and hyper-
trophic phases of heart growth is due to a
greater increase in myocardial cell volume than in
WKY 31 Purthermore, the degree of hyperplasia

occurring-in SF . and SP vs. WKY was not..

known, though at 21 days postnatal, the number
of CM’s in the heart is known to be the same in
SHR as in WKY " Whether or not the number
of CM’s in SF or SP is the same as in WKY
at 21 days is not yet known. At this time, the
heart weights of SF and WKY were. about the
same while that of SP was 13% to 18% larger
(Table 1). In any case, it cannot be determined
yet to what degree hypertrophy of CM’s vs. hy-
perplasia of CM’s and non-CM’s contribute to

_these  weight differences in the three strains. In-

terestingly. though, the levels of RNA, protein,

and DNA per mg heart tissue: as well-as. the -
- RNA:DNA and protein: RNA ratios are essen-

tially the-same in all three rat strains at 20 days
(Figs. 1, 3-6).

At birth to. one day, the SP pups share
several characteristics with pups of the SHR
strain from which they were derived. For exam-
ple, compared to the normotensive. WKY, SHR

1327,1528 .
( ], an increased heart

[28]

shows a cardiomegaly.
weight to body weight ratio “*, ‘and increased

DNA and protein concentrations in the heart .

- The same results were observed with 1-day old

SP in the present study (Table 1, Figs. 1,:3, 4).
Furthermore, between 1-3 days postnatal, the in-
Crease in heart weight in both SHR 151 4nd SP
(Table 1) is less than that in -WKY. The altered

myocardial development. in the early-neonatal pe-

riod in SHR compared to WKY could be genet-

ically based and/or the result of differences in

; . 1528 :
the in utero envuonment~_[, ,1_ In any case, since

- the early postnatal cardiomegaly that occurs in SP
parallels that of SHR, it is likely that similar

genetic and/or environmental influences are at
work. in both- strains.

Further and interestingly, salt-feeding to the
SP parents results-in pups with certain physio-
logical differences from those born to non-salt
fed SP parents in the early postnatal period, es-
pecially. For example, at day-1 postnatal, body
weights and heart weights of SF. are less, while
the heart weight to body weight ratio is higher
than those of SP (Table 1). Also, though the
DNA concentration of the SF heart is not sig-
nificantly different than that of the SP (Fig. 1.),
both the RNA and protein. concentrations. (Figs.
3 and 4) were significantly less .in.the SF.' Thus,
the course of cdrdiomegaly in the SP pups in the
early postnatal period can be modified environ-
mentally, ie. By excess salt intake.by the parent

animals.
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