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Reports are conflicting on whether uni- 
nephrectomy in the pregnant rat stimulates 
growth of the fetal kidney. Rollason (1) in- 
ferred from both the elevated mitotic index 
in the nephrogenic zones of the fetal kidneys 
on the first postoperative day and from histo- 
chemical data that differentiation of the fetal 
proximal-tubule cells became more rapid af- 
ter bilateral maternal nephrectomy on day 18 
of a 21-day gestation. Goss ( 2 )  could find 
no increase in mitotic index in the cortical 
areas of fetal kidneys delivered from mothers 
uninephrectomized on day 19 of gestation. 

The fetal response might, however, be hy- 
pertrophy rather than hyperplasia; the re- 
sponses might be more subtle than those 
studied; and the renoprival state in the 
mother might require more than 2 or 3 days 
to cause an observable effect. To help clarify 
these points, we have examined the relative 
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content of RNA and DNA in fetal kidneys 
derived from mice uninephrectomized early 
in the last trimester of pregnancy. 

Materials and Methods. Animals. Normal 
young adult mice (Charles River strain) 
were received at  42-45 days of age. Pregnant 
young adult female mice were received 10 
days after breeding and an animal chosen for 
nephrectomy randomly was caged with one 
chosen for sham operation. They were per- 
mitted to have food and water except at the 
time of operation. On day 14 of pregnancy 
(dated from breeding), left nephrectomy or 
sham operation was performed. Mice were 
then caged individually. Three to 4 randomly 
chosen experimental and control mice were 
decapitated between 8:oO and 1O:OO a.m. on 
day 1 7  of pregnancy, and the remainder, 
provided that they had delivered, on day 19. 
Uteri were dissected into cold Hanks' solu- 
tion and all fetal kidneys were rapidly re- 
moved (3 ) .  Only fetuses with milk in their 
intestinal tract were used. Kidneys from a 

FIG. 1. Position of pregnant mouse and incision for exposure of kidney. 
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single litter and the corresponding maternal 
kidney were separately collected in cold 
Hanks’ solution, weighed, and frozen at  

Nephrectomy in pregnancy (Fig. 1). In  
the pregnant mouse the anatomic approach 
described for the normal adult (4) will 
uncover only the intrauterine fetuses. Ex- 
posure of the maternal kidney demands that 
the animal be rolled to a semiprone position 
so that the vertebral column is well off the 
operating table and that the incision be made 
exactly in the angle between last rib and the 
spine. Even so, the kidney will be much 
further posterior than in the nonpregnant 
mouse; the method of nephrectomy is other- 
wise the same (4).  Operating time is 1-2 
min. 

Nephrectomy of fetus (Fig. 2 ) .  Stripped of 

- 70’. 

wards with a cotton swab to reveal the trans- 
lucent, whitish kidneys in a position much 
more caudal than might be supposed. The 
kidneys are easily avulsed by pulling the 
pedicle with an iris forceps (Lawton Surgical 
Instruments). Operative time is less than a 
minute. As the adrenal is also removed by 
the maneuver, it is necessary to harvest the 
kidneys into a bath of cold Hanks’ solution 
and then to pluck the adrenals under a dis- 
secting microscope. A length of ureter often 
attached must also be removed. 

Analysis. Total RNA and DNA content 
were estimated ( 5 )  by Munro and Fleck’s 
(6)  modification of the Schmidt-Thannhauser 
scheme. Results from 3 such experiments 
were pooled for evaluation of significance by 
Student’s t test. 

Results. Tables I and I1 show that 
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FIG. 2. Method of rapid nephrectomy in fetus. 

the membranes, the fetus is impaled by 2 RNA/DNA in the nephrectomized mothers 
pins onto a disc cut from a No. 10 rubber increased about 22% but that RNA/DNA in 
stopper. A flank-to-flank incision is made be- the fetuses was unchanged (p>O.5) .  The to- 
low the umlbilicus without cutting the intes- tal RNA content of the kidney increased 
tines. The peritoneal contents are swept u p  about 264% between days 17 and 19 of ges- 



FETAL KIDNEY NUCLEIC ACIDS 54 1 

TABLE I. RNA and DNA Contents (2 SE) of Fetal Mouse Kidneys on Day 17 of Gestation 
and at Birth (day 19): 

Gestation 
(days) N RNA (pgkidney) DNA (pg/bidney) 

12 15.6 f 1.4 20.3 -t- 2.2 Nephrectomy 17 
19 12 41.2 =k 2.4 59.0 & 4.6 

19 11 38.4 2 2.8 56.8 & 6.3 
Sham operation 17 11 15.2 2 1.3 21.0 2 1.8 

* Unilateral nephrectomy or sham operation was performed on the mother on day 14 of gesta- 
tion. 

TABLE 11. RNA/DNA of Unincplirccf.oiuizcfl 
Mothers and Their FetusesP 

Gestation 

17 Days 19 Days 
N (ratio) N (ratio) 

Nephreetomy 
Mothers 10 0.98 f 0.04 7 0.96 +- 0.03 
Fetuses 12 0.79 & 0.03 12 0.72 2 0.04 

Sham operation 
Mothers 9 0.81 k 0.04 8 0.78 k 0.02 
Fetuses 11 0.7B & 0.02 11 0.74 & 0.05 

______ ~~ 

" A  maternal kidney and the entire harvest of 
fetal kidneys from a litter each constitutes one 
sample. Maternal kidneys from only the first 2 ex- 
periments were analyzed (see text). Since these 
results were calculated directly from m w  data, they 
differ slightly from ratios calculated from the sec- 
ondary data in TabIe I. 

tation in fetuses of nephrectomized mothers 
compared with 25370 in fetuses of sham-oper- 
ated mothers. The comparable increases for 
total DNA content were 291 and 270%. 
Discussion. These data show that although 

RNAJDNA in the kidneys of pregnant fe- 
males was slightly lower than the ratio for 
nonpregnant females ( S ) ,  the increase of 
22% after uninephrectomy in the last trimes- 
ter of pregnancy was the same. The 
RNA/DNA in the fetal kidney after mater- 
nal nephrectomy, however, was unchanged 
compared with RNA/DNA in fetal kidneys 
from sham-operated mothers. RNA/DNA and 
the decrease in ratio with advancing age in 
both these groups of fetal kidneys was the 
same as that in normal mouse fetuses of the 
same age (3), allowing for small differences 

because the onset of pregnancy was timed by 
different conventions in this and in the previ- 
ous work. 

Interpretation of the results rests on the 
premise that the ratio of RNA to DNA is a 
measure of cytoplasmic hypertrophy because 
the nuclear DNA and RNA content is nearly 
constant (7).  Since this assumption is prob- 
ably valid when applied to the essentially 
diploid cells of fetal kidneys (maximal mitot- 
ic index about S/lOoo cells (2), the experi- 
ments show that uninephrectomy of the 
mother during the last trimester of pregnancy 
has no effect on hypertrophic activity of the 
fetal mouse kidney. They do not, however, 
eliminate the possibility that there may be 
differential changes in classes of RNA too 
small to be detected by measurement of total 
RNA alone (8). There is no evidence that 
maternal nephrectomy interferes with nucleic 
acid synthesis in the fetal kidney. 

Most explanations proposed by Goss (2 )  
to account for the absence of hyperplastic 
activity during .it 2-day period after maternal 
nephrectomy in the rat would hold for these 
experiments as well. Kidney growth may al- 
ready be maximal and incapable of being 
stimulated further during late fetal life, fetal 
kidneys may be unresponsive to the action of 
influences that would otherwise stimulate 
growth, and maternal stimuli may be ex- 
cluded from the fetus. Only the possibility 
that the stimuli may be physical rather than 
chemical can now be less well considered, as 
it is known that the denervated, transplanted 
kidney undergoes compensatory growth (9). 

SZWZWZQYY. The effect of the renoprival 
state in the mother on renal growth of the 
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fetus was studied in the progeny of mice 
uninephrectomized on day 14 of pregnancy. 
Fetal kidneys removed on day 17 and at  
birth (day 19) and the comparable solitary 
maternal kidney were analyzed for content of 
RNA and DNA. The ratio RNA/DNA 
(RNAJav cell) increased about 22% in the 
maternal kidney compared with sham-oper- 
ated controls, but no change was found in 
fetal RNA/DNA. Therefore, either no hu- 
moral stimulus is produced as a consequence 
of maternal nephrectomy, or the fetal kidney 
cannot respond to it. 

____ .-- - ._ 
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Many attempts have been made to induce 
artificial precocious sexual maturity in imma- 
ture female animals by gonadotropins. I t  has 
been reported that pregnant mare’s serum 
gonadotropin produces ovulation in the im- 
mature rat (1-3). I t  was observed (1 )  that 
immature rats could become pregnant if 
treated with pregnant mare’s serum (PMS). 
Ovulation was induced in 26-3 1 -day-old rats 
with a single injection of PMS (4). Also 
mating was produced in immature animals by 
treating them with low doses, 3 RU, of PMS 
at  22  days of age. These observations were 
extended and it was concluded that the pitui- 
tary and the central nervous system were 
involved in the induction of ovulation in im- 
mature female rats ( 5 ) .  I t  was further ob- 
served that a single injection of 20 IU of 
PMS on day 30 and 1.2 IU of HCG given 
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intravenously on day 32 caused superovula- 
tion in rats and if these rats were mated on 
the evening of day 32, an average of 22.8 
implantation sites was counted on days 10 to 
13 of pregnancy ( 6 ) .  I t  has also been shown 
that ovulation can be induced consistently in 
24-day-old rats (7) and that a dose of 3 IU 
of PMS in 22-day-old rats produces ovulation 
consistently. 

The work reported here is a part of a 
program, the purpose of which is to investi- 
gate the hormonal factors involved in the 
attainment of sexual maturity in the female 
rat. The report describes specifically the data 
concerned with the induction of sexual re- 
ceptivi ty, ovulation, embryo implantation 
and maintenance of pregnancy in the 22-day- 
old rat treated with PMS. 

Materials and Methods. Twenty-one-day- 
old immature rats, weighing 50-551 g, were 
received from the Holtzman Company, 
Madison, Wisconsin. They were kept 8-10 
per cage under conditions of 14 hr light and 
10 hr dark daily. The lights were turned on 
at  5:OO a.m. Central Standard Time (CST) 


