
1292 Speeialia EXPERIENTIA 32/10 

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  

P. ECKERT a n d  R. EICHEN 

Chirurgische Klinik der U,ziversit~it Hamburg, Universitiits-Krankenhaus Eppendor/, Mar~inistrasse 52, D 2 Hamburg 20 
(Federal Republic o/Germany, BRD),  7 March 1976. 

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. 
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of t he  t r ansmurM pressure  is cons t an t ly  being s l ight ly  
moved  as opposed  to the  cent ra l  venous  pressure,  only the  
end of the  exp i ra to ry  resp i ra t ion  phase  was considered.  

The following f indings were recorded : 1. There  is a close 
corre la t ion be tween  the  cent ra l  venous  pressure  and the  
leng th  of the  b o d y  (Figure). 2. Cont ra ry  to the  per iphera l  
venous  pressure,  the  cent ra l  one shows no age dependence .  
3. Small  chi ldren have  a re la t ively  high cent ra l  venous  
pressure,  expla ined by  the  'physiological  cent ra l iza t ion '  4; 
the  re la t ionship  = length  of the  body  : the  cent ra l  venous  
pressure  applies only to a l eng th  over  140 cm. 4. Measured 
unde r  cons t an t  condi t ions ,  the  cent ra l  venous  pressure  is 
t he  same for every  exper imen ta l  person  over  a n u m b e r  of 
weeks.  5. No re la t ionship  be tween  the  cent ra l  venous  
pressure  and the  body  weight ,  sex, haema toc r i t  and to ta l  
p ro te in  in the  se rum is seen. 

Our f indings made  a more  exac t  physiological  cor- 
re la t ion be tween  the  cent ra l  venous  pressure and the  cor- 
r e spond ing  length  of the  b o d y  possible. Similar relat ion-  

ships are known  for the  cardiac ou tpu t ,  p lasma volume,  
to ta l  blood a m o u n t  and  o ther  values 2. The prac t ica l  con- 
sequence of the  results  for the  clinic is the  possibi l i ty  of a 
more  exac t  volume subs t i tu t ion  which  necess i ta tes  the  
regis t ra t ion  of the  venous  pulse. Loss of volume and  
changes  of the  venous  tonus  (cold, pain,  respirat ion,  etc.) 
are a lways expressed in a d is tor t ion  of the  venous  pulse 
before d i s t inc t  pressure  changes  become measurable .  

10. H. GAUER, in Physiologie des Menschen (Eds. O. H. GAUER, 
JUNG and ];(R&MER; Urban & Schwarzenberg, Berlin 1972), vol. 
3, p. 229. 

2 p. ECKERT, Das Niederdrucl~system, Physiologie und Klini# (G.- 
Thieme-Verlag, Stuttgart 1976), p. 13. 
R. [%NEBEL and E. WICK, Z. Kreislaufforsch. 47, 623 (1959). 
F. GRASER, in D~e  physiotogische Entze.icklung des Kindes (Ed. 
F. LINNEWEH, Springer-Verlag, Berlin, Heidelberg, New York 
1959), p. 92. 

The Change of Va~al Activity Evoked by Spinal Cord Thermal Stimulation in Anesthetized Rabbits 
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Summary. Vagal  ac t iv i ty  decreased s ignif icant ly  dur ing  spinal cord warming  and increased signif icant ly during spinaI 
cord cooling in anes thet ized ,  immobi l ized rabbi ts .  The results  provide  the  first  direct  proof  of changes  in pa r a sympa-  
the t ic  ac t iv i ty  dur ing spinal  t h e r m a l  s t imulat ion.  

Thermal  s t imula t ion  of the  spinal  cord elicits changes  
in var ious  au tonomic  funct ions,  for instance,  circulat ion,  
respira t ion,  shiver ing and  non-sh iver ing  the rmogenes i s  
and  sweat ing  (reviewed by  SIMON1). Changes in regional  
s y m p a t h e t i c  ac t iv i ty  provide  one of the  i m p o r t a n t  
under ly ing  mechan i sms  involved in these responses2, 3. 
Despi te  the  fact  t h a t  au tonomic  funct ions  are well kown 
to be regula ted  normal ly  no t  only  by  the  s y m p a t h e t i c  
sys tem,  b u t  also by  the p a r a s y m p a t h e t i c  sys tem,  par t i -  
c ipa t ion  of the  p a r a s y m p a t h e t i c  sys t em in these au tonomic  
changes  has no t  been repor ted .  In  this  expe r imen ta l  
series, the  change  in ac t iv i ty  of vagal  efferents  dur ing  
spinal  t he rma l  s t imula t ion  were d i rec t ly  inves t iga ted  
to  clarify this  problem.  

Methods. The exper imen t s  were pe r fo rmed  wi th  10 
rabb i t s  of e i ther  sex weighing 1.8-2.6 kg. The animals  
were anes the t ized  wi th  sodium pen toba rb i t a l  (40 mg/kg  
as initial  dose and subsequen t  cont inuous  infusion of 
14 mg/animal /h)  and immobi l ized wi th  succinylcholine 
(40 rag/animal  as initial  dose and subsequen t  infusion of 

z E. SIMON, Revue Physiol. Biochem. Pharmac. 71, I (1974). 
20.-E. WALTtlER, M. IRIKI and E. SIMON, Pfl/igers Arch. 319, 162 

(1970). 
M. IRIKI, W. R~E~)~ and E. SIMON, Jap. J. Physiol. 22,585 (1972). 

~ 

42 I 38 Ill|l=l~_.l--,--,--~,--I--I--,--i--i--i--,--l--i --I T r e  

34 \ %  / / , ~ , - , - ' - ' - ' - "  Tvc 
30 E m- ' - ' - ' - ' - ' - ' -~T ' |= I : | - ' -~ ' - ' - ' - ' - ' -n  T e a r  

go T 
" rn H0g E H-t '{~{" '} '~-~'t ' t-{-{-t '{-{-{-{ '~' i  Pma, 

270 

16[ 
mmllOse. 

~8 N.vagus 

~///////~ ~ / / / / / / / / / / / / / / / / / / / / / / / s  c oo l in  g 

. . . . . . . . . . . . . . .  '2' ' '5 -3 0 3 6 9 1 1 rain 

"C 42 r ,r A-'-'-'~%., 
38 f I : l : l : l ' - / ' - I - : - : - I - ' - I ' ~ - - t : l : l ~ l - I - I  TreTVC 

34 E ]--J--J--J--t--~--t't--l~l~l--t--I--l--I--I--I--I--I Tear 
30 

9 O  

70 

rain270 F {--}-{-l-{--{'�89 H F 
230 

r -4 

rn N. vagu S 

F////////S/I I / / / / ~ I I / / / / / / / / / / / / / / / / / A  w a r m i n g  

| i i i i i i i I i i | i i i i | i i 

-3 0 3 6 9 12 15 min 

Integrated vagal activity (N. vagus), 
rectal, vertebral canal and ear tenl- 
peratures (Tre , Tvc , Tear), arterial 
mean pressure (Pro at) and heart rate 
(HF) as influenced by spinal cord 
cooling (left figure) and warming (right 
figure) in anesthetized, immobilized 
rabbit. Mean values from 10 experi- 
nientaI animals with standard errors. 
The courses of vagal activity are vi- 
sualized by graphing the changes in 
amplitude of integrator signals in ram/ 
10 see, reference level: average in- 
tegrator signal amplitude during the 
prestimulation period. 


