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Desoxyribonuclease (DNA'ase) Activity of Rat Mammary Gland During 
Pregnancy and Lactation."+ (23886) 
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(With technical assistance of Mary E. Powell) 

Department of Dairy Husbandry, University of Missouri, Columbia 

In previous publications( 1 .2 ) .  it was re- 
ported the content of desoxyribonucleic acid 
( D S A )  of rat mammary gland epithelial cells 
decreased following parturition ( 1 ) : and 
DNA-phosphorous of mammary gland also 
declined at day of parturition when deter- 
mined on dry tissue(2). An explanation of 
these unusual findings was sought in deter- 
mining DNA'ase activity of mammary gland 
during pregnancy and lactation to see if there 
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was correlation between DNA and DNA'ase 
activity . 

Methods. Data were obtained from primi- 
parous albino rats during late pregnancy (18- 
20 days), day of parturition and during ad- 
vanced lactation (20-2 1 day) .  The animals 
were killed, the 6 posterior mammary glands 
rapidly removed. These were placed in ice- 
cold sucrose or saline solution: diluted to 50 
mg/ml, homogenized for 2 %  minutes in a 
Waring Blendor, then centrifuged for 10 min- 
utes at 2600 rpm. The supernatant was saved 
for the following procedure. Six individual 
samples were prepared by addition of one ml 



FIG. 1. Pliotorriicrograpli of section of iiorm;d F I G .  2. Photomicrograph of scction of normal 
rabbi t  spinal cord (white mat te r )  t reated with r sbbi t  spinxl cord (white mat te r )  t reated with 
rabbi t  thyroid autoantiserum (R 515) a n d  s ta ined rabbi t  Spillill cord autoantiserum (R 59) a n d  
with fluorescein isocyanate conjugate  of goa t  an t i -  stained as  i l l  Pig. 1. There is considerable amount 
rabbi t  glohulin antiserum. Only the  blue autoflu- of green fluorescence due t o  antibody-bound flu- 
orescence of fixed spinal cord tissue is apparent  oresceiii ; localization of green fluorescence corre- 

(negative s ta ining reaction). sponds to  s i te  of antigen-antibody reaction. Si tes  
of reaction :ire suggestive of myeliri sheaths  (posi- 

tive stairiing reaction). 

F I G .  3. Photoniicrograph of section oE normal FIG.  4. Photomicrograph of section of normal 
rabbi t  thyroid t reated with rabbi t  thyroid auto-  rabbi t  tlijroitl t reated with normal rabbi t  seriiin 
antiserum (It 515) and  s ta ined as for  Fig. 1. and s ta incd ;is f o r  Fig. 1. Only the blue autoflu- 
Green s ta ining of colloid indicates s i te  of ant igen-  orescence of cellular elements is visible (negative 

ant ibody reaction (positive staining reaction). st;iining reaction). The same result was obtained 
with rabbi t  thyroid sections treate'd with rabbi t  

spinal  cord autoaiitiseruin (R 59). 

All photomicrograplis were made with dark  field 
microscope and u l tnv io le t  l ight  source. F ina l  mag-  
nification is  300 X. W e  a r e  indebted t o  Dr. J. 
Vazquez of University of P i t t sburgh  for  tak ing  

the  photographs. 
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TABLE I. DNA’ase Activity of Mammary Gland 
in Late Pregnancy and Early and Late Lactation. 

s o .  of 
:ininids A, - B,” B1- A1t 

Pregnancy 12  Mean 277 2 30.98 307 2 30.78 
Early lac- 11 Mean 588 & 53.30 -47.3k124.45 

Late laeta- 12 &an 377 & 32.65 345 -i 35.75 
txtion 

tion 

* A, - R, = rlecrease in DNA after 1 hr incuba- 
tion in p g ,  

t B, - A,  ZT increase in acid-soluble nucleotides 
after iriciihation in p g .  

of supernatant to substrate solution contain- 
ing 2400 p g  of DNA/ml and one ml of acetic 
acid, sodium acetate buffer (3,4). Three 
samples were used as controls to determine 
DNA (&A2 fraction) and level of acid-soluble 
nucleotides ( Al fraction) before incubation. 
This was accomplished by addition of 5 ml of 
10% TCX to 1 ml of supernatant. Remain- 
ing 3 samples were placed in water bath for 
one hour at 37”C, centrifuged and resulting 
precipitates separated from supernatant to de- 
termine D S A  ( B2 fraction) and acid-soluble 
fraction ( B1 fraction) . DNA’ase activity was 
estimated by decrease in DNA substrate as 
compared with control samples, or by increase 
in acid-soluble fraction as compared with 
control samples. Each method acted as a 
check on the other, a decrease in DNA caus- 
ing a corresponding increase in the acid-sol- 
uble fraction. A2-B2 = decrease in DNA, 
B1-A1 = increase in acid-soluble nucleotides. 
Preliminary observations indicated enzyme 
activity of the complete homogenate demon- 
strated wide variance between enzyme activ- 
ity and nucleotides, probably caused by un- 
equal distribution of nuclei in the aliquots. 
The method of Webb and Levy ( 5 } was used 
to determine DNA and acid-soluble fractions. 

Results. DNA’ase activity of mammary 
glands in late pregnancy was lower than in 
either early or late lactation, while decrease in 
DNA during pregnancy was directly corre- 
lated with increase in acid-soluble nucleotides 
(Table I ) .  The average decrease in DNA 
was 2 7 7  pg released/hour, while the increase 
in the acid-soluble fraction was 307 pg/hour. 
On the first day of lactation there was an 
abrupt increase of over 100% in enzyme ac- 
tivity and a marked decrease in acid-soluble 

fraction as compared with late pregnancy 
(B l ) .  There was a marked decrease over 
pregnancy. In half the cases this decrease 
ranged from -195 pg to -570 pg below con- 
trols, while in remaining fractions increase in 
acid-soluble nucleotides was not proportional 
to the decrease in DNA. Average enzyme ac- 
tivity for this stage of lactation wits 588 pg/  
hour ; the average increase in acid-soluble nu- 
cleotides was -47.3 pg/hour. By 20th day of 
lactation enzyme activity had decreased to 
average of 377 ,ug/hour and the increase in 
the acid-soluble fraction was again propor- 
tional to the decrease in DNA with average 
increase of 345 pg/hour. 

There was a significant difference in 
DNA’ase activity in both pregnancy and late 
lactation as compared with early lactation 
(P< .002 5). The difference between preg- 
nancy and late lactation approached sig- 
nificance (P> . O S )  . 

Discussion. During pregnancy and late 
lactation enzyme activity is directly correlated 
with an increase in acid-soluble nucleotides. 
During these 2 periods DNA/cell remains 
within normal values. Increase in DNA’ase 
activity coupled with decrease in acid-soluble 
nucleotides on first day of lactation suggests 
that the decrease in DNA/cell is due to 
greater catabolism of cellular components re- 
flecting increased need by animal for sugar 
and phosphate during milk secretion. DNA’ase 
activity was not compared on basis of protein 
nitrogen or dry weight during late pregnancy 
or lactation because the mammary gland is 
actively synthesizing milk, thus variable 
amounts of protein, fat and water would be 
present during these periods. 

Summary. DNA’ase activity was deter- 
mined in late pregnancy and in early and late 
lactation in conjunction with measurement of 
acid-soluble nucleotides. DNA’ase activity 
was correlated with increased acid-soluble nu- 
cleotides during pregnancy and latter stages 
of lactation. There was, however, on first day 
of lactation an increase in enzyme activity 
and a decrease in acid-soluble nuclmtides sug- 
gesting an increased catabolism of these 
products in early lactation for use in secretory 
process. 
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Effects of Saturated and Unsaturated Fat on Choles te ro l  Metabolism 
in the Rat. (23887) 
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Studies in several laboratories have estab- 
lished the remarkable effects of unsaturated 
fats in lowering serum cholesterol levels in 
man. f.,q. ( 1 . 2 ) .  The mechanism by which 
these fats act is not yet known. While effects 
in animals may be different in  soine respects 
from those in humans. the extra parameters 
that can be evaluated make animal studies 
worthy of exploration I Previous animal 
studies on effects of dietary fat have fre- 
quently been complicated by simultaneous 
feeding of cholesterol, of cholesterol-contain- 
ing animal fat ,  or other atherogenic factors. 
In  our studies a comparison is made of effects 
of 2 vegetable oils. corn oil and coconut oil, 
on rate of cholesterol biosynthesis and on dis- 
tribution of cholesterol in body pools in rats 
on a cholesterol-free diet. 

Mcfhods .  Adult male rats of Osborne- 
Mendel strain were fed ad libitum with ground 
Purina chow containing 20% by weight of 
corn oil or coconut oil. Both oil-containing 
diets were consumed a t  about same rate, sup- 
plying animals with same amount of calories. 
The  rats given these diets had a caloric in- 
take higher by about 35% than control rats 
on Purina chow alone. At an exactly defined 
time before sacrifice, animals were injected in- 
traperitoneally with a tracer amount of la- 
beled compound serving as cholesterol pre- 
cursor. The rats were anesthetized with 
ether, killed by bleeding and livers were re- 
moved and chilled. Aliquots of liver, serum 
or whole adrenal glands were extracted with 
alcohol-acetone 1 : 1, saponified and the non- 
saponifiable fraction counted in the Packard 
scintillation counter. Free and esterified 

cholesterol in tissues were determined accord- 
ing to Sperry and Webb( 3 ) .  

Rcsults. Table I shows effect of diet on 
cholesterol levels in serum. Except in Exp. 
T. the shortest one, both coconut oil and corn 
oil fed rats had higher serum cholesterol levels 
than controls. Comparison of corn oil fed 
animals with coconut oil fed animals shows 
that in all experiments, irrespective of feeding 
period. total serum cholesterol of corn oil fed 
rats was lower. In  2 experiments the P value 
of this difference was between 0.05 and 0.1. 
However, the difference was never very large 
compared with that observed by others in 
man. Livers from these animals were ana- 
lvzed for cholesterol content and here the ef- 
fects of diet were marked (Table 11). Cho- 
lesterol concentration in liver of corn oil fed 
animals was almost twice that in controls. 
The effect of feeding coconut oil was much 
smaller and not always significant. Of par- 
ticular interest was the fact that almost all the 
increase was in the normally small cholesterol 
ester fraction. There were only small differ- 
ences between groups in concentration of free 
cholesterol. 

TARTIF: T. Effect of Diet on Cholesterol Concen- 
t r n  tioii of Rat Serum.” 

Serum cholesterol (mg yo) 
l h y i i t i o l l  r \ 

of fct~liiig Control Coconut oil Corn oil 
l<sp  (tl:i-ys) diet  diet diet 

I I i  (38.52 6.9t 77.6k13.6 63.4+- 3.2 
11 20 75.1 2 7.9 87.0 5 10.0 82.4 210.7 
1 1 1  3,“ 68.8 79.9 76.6 
I v 80 6 0 . 1 2 6 . 3  81.1-&10.9 6 7 . 7 k  8.9 

* Each figure rcpresents r n m u  value for  6 rats. 
t t stand. dev. 


