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Effects  of  V a r i o u s  D e g r e e s  of U n d e r n u t r i t i o n  of Mice  on  P r e g n a n c y  and C o n c e p t u s  
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Summary .  M a t e r n a l  i n t a k e  of d r a s t i c a l l y  (1/2 of con t ro l )  a n d  s u b s t a n t i a l l y  (1/a of  con t ro l )  r e d u c e d  f e e d i n g  w a s  s t u d i e d  
in  p r e g n a n t  m i c e  d u r i n g  g e s t a t i o n  a n d  e m b r y o n i c  d e v e l o p m e n t .  R e s o r p t i o n s ,  f e t a l  m o r t a l i t y  r a t e  a n d  f e t a l  w e i g h t  
we re  s i g n i f i c a n t l y  a f f e c t e d  b y  m a t e r n a l  u n d e r n u t r i t i o n  d u r i n g  t h e  t r e a t m e n t  pe r iod .  T h e  n u m b e r  of  f e t u s e s  w i t h  
i n t r a u t e r i n e  w e i g h t  r e t a r d a t i o n  w a s  also s i g n i f i c a n t .  

V a r i o u s  n u t r i t i o n a l  f a c t o r s  a r e  k n o w n  to  a f f e c t  t h e  
n o r m a l  c o u r s e  of p r e g n a n c y  a n d  e m b r y o n i c  d e v e l o p m e n t  
of  d i f f e r e n t  s p e c i e s  of  a n i m a l s  ~. D r a s t i c a l l y  r e d u c e d  n u t r i -  
t i o n a l  i n t a k e  h a s  b e e n  s h o w n  to  h a v e  a d v e r s e  e f f ec t s  o n  
c o n c e p t i o n  2, i m p l a n t a t i o n  of  t h e  f e r t i l i zed  o v a  a, e n d o -  
c r i n e  f u n c t i o n s  of  t h e  o v a r y ,  w e i g h t  of  t h e  m o t h e r  a n d  t h e  
c o n c e p t u s  ~, a s  wel l  a s  t h e  i n t r a u t e r i n e  d e v e l o p m e n t  a n d  
s u r v i v a l  of  t h e  e m b r y o  a, ~. S e v e r e  p r o t e i n  d e f i c i e n c y  d u r -  
i ng  g e s t a t i o n  in  r a t s  w a s  f o u n d  to  r e d u c e  b i r t h  w e i g h t  a n d  
g r o w t h  of  t h e  o f f s p r i n g L  N u t r i t i o n a l  d e p r i v a t i o n  d u r i n g  
p r e g n a n c y  w a s  s h o w n  to  p r o d u c e  e x c e s s  f e t a l  m o r t a l i t y  
a n d  i n t r a u t e r i n e  g r o w t h  r e t a r d a t i o n  in m o n k e y s  s, as  wel l  
as  in  h u m a n s  ~. 

T h i s  r e p o r t  p r e s e n t s  d a t a  o n  t h e  e f f e c t s  of  v a r i o u s  de -  
g r e e s  of  n u t r i t i o n a l  i n t a k e  of  m i c e  on  t h e  m a i n t e n a n c e  of  
p r e g n a n c y ,  a n d  i n t r a u t e r i n e  g r o w t h  a n d  s u r v i v a l  of  t h e  
f e t u s .  

Mater ials  and methods. R a n d o m l y  b r e d  a l b i n o  f e m a l e  
m i c e  ( W i s t a r  d e r i v e d - s t r a i n ) ,  85 d a y s  old, we re  m a t e d  
w i t h  m a l e s  of  t h e  s a m e  s t r a i n .  T h e  d a y  of m a t i n g ,  c o n -  
f i r m e d  b y  e i t h e r  s p e r m  in  v a g i n a l  s m e a r s  o r  a v a g i n a l  p l u g ,  
w a s  c o n s i d e r e d  d a y  0 of  p r e g n a n c y .  T h e  d i e t  c o n s i s t e d  of  
s t a n d a r d  l a b o r a t o r y  c h o w  (in pe l l e t  f o rm) ,  w i t h  t h e  fol- 
l o w i n g  g u a r a n t e e d  a n a l y s i s  f r o m  t h e  m a n u f a c t u r e r :  p r o -  
t e i n  2 3 % ,  f a t  4 . 5 % ,  f ibe r  6 % ,  a s h  9 % ,  N F E  ( N i t r o g e n  
F r e e  E x t r a c t  - b y  d i f f e rence )  4 7 . 5 %  a n d  m o i s t u r e  c o n -  
t e n t  10.0% . C o n t r o l  m i c e  r e c e i v e d  5 g of food  d a i l y  
t h r o u g h o u t  p r e g n a n c y .  T h e  s u b s t a n t i a l l y  u n d e r f e d  m i c e  
r e c e i v e d  3.5 g of  food  d a i l y  a n d  t h e  d r a s t i c a l l y  u n d e r f e d  

m i c e  r e c e i v e d  2.5 g. T h u s ,  t h e i r  d a i l y  food  i n t a k e  w a s  ~/a 
a n d  x/2, r e s p e c t i v e l y ,  of  t h e  c o n t r o l s .  F r e s h  w a t e r  w a s  
a v a i l a b l e  a d  l i b i t u m  to  al l  m ice .  Al l  m i c e  were  w e i g h e d  
d a i l y  a n d  k i l l ed  on  d a y  18 of  p r e g n a n c y .  T h e i r  u t e r i n e  
h o r n s  we re  o p e n e d  a n d  e x a m i n e d  for  i m p l a n t a t i o n s ,  e a r l y  
a n d  l a t e  r e s o r p t i o n s .  T h e  f e t u s e s  we re  r e m o v e d ,  w e i g h e d  
a n d  e x a m i n e d  for  e x t e r n a l  m a l f o r m a t i o n s .  T h e  d a t a  w e r e  
a n a l y z e d  for  s t a t i s t i c a l  s i g n i f i c a n c e  b y  t h e  S t u d e n t  t - t e s t  x~ 

Results.  T h e r e  w a s  e v i d e n c e  t h a t  b o t h  d r a s t i c  a n d  
s u b s t a n t i a l  u n d e r f e e d i n g  of  f e m a l e  m i c e  a d v e r s e l y  a f f e c t  
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Addendum. Feed analysis~ 

Protein (%) 23.0 
Fat  (%) 4.5 
Fiber (%) 6.0 
NFE (Nitrogen free extract by difference, %) 47.5 
Energy (KCal/g) 4.25 
Moisture content (%) 10.0 
Ash (%) 9.0 

Vitamins 
Calcium (%) 1.20 Carotene (ppm) 6..5 
Phosphorus (%) 0.86 Thiamin (ppm) 17.7 
Potassium (%} 1.10 Riboflavin (pprn) 8.0 
Magnesium (%) 0.21 Niacin (ppm) 95.0 
Sodimn (%) 0.48 Pantothenic acid (ppm) 24.0 
Chlorine (%) 0.58 Choline (ppm • 100) 22.5 
Fluorine (ppm) 35.0 Folie Acid (ppm) 5.9 
Iron (ppm) 198.0 Pyridoxine (ppm) 6.0 
Zinc (ppm) 58.0 Biotin (ppm) 0.07 
Manganese (ppm) 51.0 Vitamin A (IU/g) 15.0 
Copper (ppm) 18.0 a-Tocopherol (IU/lb) 29.8 
Cobalt (ppm) 0.4 Ascorbic acid (rag/g) - 
Iodine (ppm) 1.7 

�9 expressed as percent of ration except where otherwise 
indicated. 

Effects of various degrees of underfeeding of mice on pregnancy, 
fetal weight and survival 

Average food intake per day 5g 3/5g (2/a 2/5g (1/2 
(control) of control) of control) 

No. of mice mated 10 10 10 
Pregnant % 90 40 ~ 20" 
Died % 0 0 20 a 
MaternaI body weight gain (+)  
or loss (-) 
during pregnancy (%) + 34 -20 b -30 b 
No. of fetuses born 115 11~ 2 b 
Av. No. of living fetuses 
extracted by cesarian section/ 
pregnancy ~ 12.8 0 0 
Dead fetuses; resorbed 4- dead 
• 100 total implants (%) 7.4 100 b 100 b 
Av. fetal weight (g) 1.3 0.7 b 0 

Significant from control at p = 0.05. 
b Significant from control at p = 0.01. 
~ fetuses were defined as those which were fully developed and 
approached normal size expected for that  particular day. The fetus 
was considered life if there was an active flow of blood from the 
mnbilical cord and/or pinching the skin with fine forceps produced 
a noticeable contraction. 
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concept ion,  the  normal  course of pregnancy ,  and the  in- 
t r au te r ine  d e v e l o p m e n t  and viabi l i ty  of the  conceptus .  
(Table and Addendum.)  

The degree of sever i ty  of these  effects was influenced 
by  the  a m o u n t  of dai ly food p rov ided  dur ing  pregnancy .  
P r ena t a l  values  for live fetuses,  dead fetuses and re- 
sorp t ion  sites and  fetal  weights  were s ignif icant ly  affected 
by  m a te rna l  underfeeding.  P r e g n a n c y  ra te  was also ad- 
verse ly  affected by  the  reduced  nu t r i t iona l  intake.  

Discussion and conclusion. Drast ic  nu t r i t iona l  depri-  
va t ion  resul t ing in in te r rup t ion  of p r egnancy  or loss of the  

conceptus  has been  well es tabl ished.  However ,  effects of 
less severe unde rnu t r i t i on  has no t  received sufficient  a t-  
tent ion.  The above expe r imen t  d e m o n s t r a t e d  t h a t  wi th  
dras t ic  (1/2 of cont ro l  diet) under feeding  only 20~o of the  
m a t e d  mice conceived.  W i t h  lesser bu t  still subs tan t i a l  
(~/a of cont ro l  diet) unde rnu t r i t i on  the  concept ion  ra te  of 
m a t e d  mice was 40%. The same d ie ta ry  res t r ic t ions  when 
prac t iced  t h r o u g h o u t  p r egnancy  had  severe effects on the  
in t rau te r ine  survival  of the  embryos .  Fu r t h e r  per ina ta l  
and pos tna t a l  s tudies  are needed since reduced d ie ta ry  
in take dur ing p r e g n a n c y  is gaining popular i ty .  

C e n t r a l  V e n o u s  P r e s s u r e :  N o r m a l  V a l u e  a n d  L e n g t h  o f  B o d y  
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Summary. The CVP ranges be tween  2 and  12 cm H,,O, and has an 'error '  of 2 1 of blood. In  172 normal  persons,  we 
found a corre la t ion be tween  the  CVP and  the  leng th  of t he  body.  

The clinical meaning  of the  cent ra l  venous  pressure  is 
no t  f inal ly de t e rmined  because of the  wide physiological  
norm.  The devia t ion  range is s t a t ed  to  be 2-12 cm H20 
and  has, cor responding  to the  elast ic i ty  coefficience E ' I ,  
an 'error '  of app rox ima te ly  2 1 of blood. There  is no doub t  
t h a t  a cons t an t  re la t ion is p resen t  be tween  the  in t ra-  
thorac ic  blood volume and the  cent ra l  venous  pressure a t  
res t ;  bu t  th is  does no t  apply  to shock, exsiccosis or renal  
insuff ic iency ~. 

Changes of venous  tonus,  respirat ion,  hea r t  f requency 
and cardiac o u t p u t  p lay  a crucial role here. To de te rmine  
exact  physiological  l imits  of normal ,  we have measured  
the  cent ra l  venous  pressure  a t  res t  in 172 people wi th  a 
hea l thy  blood circulat ion be tween  the  ages of 3 and 73 
years,  af ter  the  m e t h o d  of GAUER and SIECKER 1. The 
s imul taneous  regis t ra t ion  of the  ECG made the  exact  
eva lua t ion  af ter  the  P -wave  possible. As according to 
KNEBEL and WlcI< a the  exp i ra to ry  phase  of respirat ion 
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The correlation between the body length and central verlous pressure (n = 172) gives the following regression equation: 
Y (CVP) = 2.0282 X + 184.7118 

(X = body length). 
The coefficient of correlation of 0.68 shows a close relationship. 


