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(p < 0.01). U r i n a r y  ca lc ium exc re t ion  r e m a i n e d  un-  
c h a n g e d  or decreased  in ac ido t ic  or a lka lo t i c  an i m a l s  t h a t  
d id  n o t  receive f luoroc i t ra te .  
These  s tud ies  d e m o n s t r a t e  t h a t  a d m i n i s t r a t i o n  of f luoro- 
c i t ra te ,  an  acon i t a se  i n h i b i t o r  k n o w n  to  increase  b lood  
and  t i ssue  c i t r a t e  c o n t e n t  b y  i n h i b i t i n g  t he  convers ion  of 
c i t r a t e  to  i soc i t ra te  7, is assoc ia ted  w i t h  a n  inc reased  
u r i n a r y  ca lc ium excre t ion .  I n  c o n t r a s t  to  t he  p r e s e n t  
s tudy ,  K a r a m  e t  al. 6 r epo r t ed  t h a t  f l uo roace t a t e  a d m i n -  
i s t r a t i o n  was assoc ia ted  w i t h  decreased  u r i n a r y  ca lc ium 
excre t ion .  These  conf l i c t ing  resul ts ,  however ,  m a y  be  
r e l a t ed  to a d i v e r g e n t  ac t ion  of f l uo roace t a t e  a n d  f iuoro-  
c i t r a t e  as i n h i b i t o r s  of m e t abo l i s m ,  s ince I luoroc i t ra te ,  
un l ike  f luoroace ta te ,  causes  s t r i k ing  increases  in  u r i n a r y  
c i t r a t e  exc re t ion  desp i te  s imi la r ly  e l eva ted  b lood a n d  
t i ssue  c i t r a t e  levels  10. 
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Fig. 2. Urinary calcium excretion in 5 acidotic (closed circles) and 
5 alkalotic (open circles) dogs before and during the infusion of 
fluoroeitrate. The vertical bars represent SEM. In both groups of 
animals the increments at 60 and 90 rain were statistically significant 
with the paired t-test (acidosis: p < 0.05; alkalosis: p < 0.01) 
urinary calcium excretion decreased or remained unchanged in con- 
trol animals. 

The  h y p o c a l c e m i a  p roduced  b y  f luoroc i t r a t e  a d m i n i s t r a -  
t i on  would  h a v e  been  expec ted  to s t i m u l a t e  p a r a t h o r m o n e  
release.  A l t h o u g h  th i s  h o r m o n e  increases  t i ssue  and  u r i n a r y  
c i t r a t e  exc re t ion  r ecen t  s tud ies  i nd i ca t e  t h a t  i t  lowers  
u r i n a r y  ca lc ium p r o b a b l y  b y  s t i m u l a t i n g  d i s ta l  t u b u l a r  
r e a b s o r p t i o n  11. The  hype rca l c iu r i a  p rev ious ly  r e p o r t e d  
a f t e r  a d m i n i s t r a t i o n  of p a r a t h y r o i d  h o r m o n e  s is p r o b a b l y  
r e l a t ed  to t he  fac t  t h a t  c rude  e x t r a c t s  increase  t he  f i l tered 
load of ca lc ium,  t he r eby ,  obscu r ing  e n h a n c e d  f r ac t iona l  
r eabsorp tdon  1~. 2 m a i n  cond i t ions  e n h a n c e  u r i n a r y  c i t r a t e  
exc re t ion :  a lkalosis  a n d  t he  a d m i n i s t r a t i o n  of s u b s t r a t e s  
of t he  K r e b ' s  cycle, i nc lud ing  c i t ra te ,  p r e s u m a b l y  b y  
i n h i b i t i o n  of t u b u l a r  r e a b s o r p t i o n  of c i t r a t e  18. I n  the  
p r e s e n t  s tudy ,  I l uo roc i t r a t e  increased  t h e  u r i n a r y  ex- 
c re t ion  of c i t r a t e  to  exceed t he  q u a n t i t y  f i l tered.  Al- 
t h o u g h  t h e  m e t h o d  used to  measu re  g lomeru l a r  f i l t r a t ion  
r a t e  s l igh t ly  u n d e r e s t i m a t e s  t he  inu l in  clearance1% the  
er ror  of t he  m e t h o d  is too  smal l  to  a l t e r  our  resul ts .  N e t  ci t-  
r a t e  secre t ion  ha s  n o t  been  r epo r t ed  before,  e x c e p t  d u r i n g  
t he  in fus ion  of m a l a t e  13. N o o k  a n d  Lotspeich15, however ,  
f ound  14C-citrate in  t he  u r ine  of dogs g iven  label led  pre-  
cursors  in s top- f low expe r imen t s .  
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Summary. H y p o c a p n i a  a n d  r e s p i r a t o r y  a lkalos is  was  found  in a r t e r i a l  a n d  m i x e d  v e n o u s  b lood  a f t e r  i .v. a d m i n i s t r a t i o n  
of D N P .  S t i m u l a t i o n  of v e n t i l a t i o n  re su l t ed  in s t e a d y  P=O 2, w h e n  P r O 2  decreased,  a n d  seemed to  be  i n d e p e n d e n t  

on  CO 2. 

R a m s a y  1 a n d  H u c h  e t  al. 2 h a v e  s h o w n  a n  increase  in  b o d y  
o x y g e n  c o n s u m p t i o n  fol lowing i.v. in fus ions  of 2 ,4-di-  
n i t ropheno l ,  a n  u n c o u p l e r  of o x i d a t i v e  p h o s p h o r y l a t i o n  
in  m i t o c h o n d r i a .  Th i s  effect  was  a c c o m p a n i e d  b y  a n  
increase  in lung  v e n t i l a t i o n ,  w i t h  a r t e r i a l  b lood  gases 
r e m a i n i n g  close to  con t ro l  values .  
The  m e c h a n i s m  of r e s p i r a t o r y  response  in t h e  case of 
D N P - i n d u c e d  h y p e r m e t a b o l i s m  is unce r t a in .  The  inf lu-  
ence  of t h e  d rug  i tsel f  on  r e s p i r a t i on  b y  d i rec t  c e n t r a l  
ac t ion ,  a n d / o r  ac t ion  on  ca ro t id  ba ro -  a n d  chemorecep -  
tors ,  seems to  be  negligible,  w h e n  c o m p a r e d  w i t h  t he  
t o t a l  effect,  as was  s h o w n  b y  cross-per fus ion  e x p e r i m e n t s  
of L e v i n e  a n d  H u c k a b e e  3. There fo re  2 possible  sources  of 
e n h a n c e d  r e s p i r a t o r y  d r ive  shou ld  be  t a k e n  in to  a c c o u n t :  
t i s sue  m e t a b o r e c e p t o r s ,  d e t e c t i n g  r a t e  of m e t a b o l i s m  in 
musc les  4, a n d  v e n o u s  or  p u l m o n a r y  chemorecep to r s ,  re-  
s p o n d i n g  to  changes  in m i x e d  v e n o u s  b lood  compos i t i on  5. 
I n  t h e  p r e s e n t  s tudy ,  a r t e r i a l  a n d  mixed  v e n o u s  pH ,  

PCO 2 a n d  PO~ were m e a s u r e d  in 6 r a b b i t s  (2.5-3.5 kg 
b .wt) ,  l i gh t ly  a n a e s t h e t i z e d  w i t h  sod ium p e n t o b a r b i t o n e  
(45 mg/kg ,  smal l  s u p p l e m e n t a r y  doses a d d e d  w h e n  signs 
of a rousa l  were observed) ,  a n d  t r e a t e d  w i t h  D N P .  U p  to  
6 in fus ions  of 5 m g / k g  D N P  (1% so lu t ion  in 1.5% 
NaHCO3) were  p e r f o r m e d  e v e r y  15-20 min.  Blood 
samples  ( a r t e r i a l - f r o m  r i g h t  f emora l  a r t e ry ,  a n d  mixed  
v e n o u s  - f r om r i g h t  a t r i u m  v ia  r i g h t  j ugu la r  vein) were  
t a k e n  pr io r  to  each  in fus ion  a n d  ana lyzed  for pH,  P O  2 
a n d  PCO 2 w i t h  t h e  R a d i o m e t e r  BMS-3  b lood ana lyzer .  
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Total dose Arterial blood Mixed venous blood 
of DNP 
(mg/kg) pH pCO~ pO 2 pH pCOe pO~ 

0 (control) 7.44 t 0.05 26.5 • 4.2 81.9 4- 6.9 7.40 4- 0.07 33.7 4- 6.4 42.0 i 4.7 
5 7.48 -4- 0.04 24.3 4- 2.8 83.1 ~ 10.7 7.43 4- 0.04 30.0 4- 4.5 37.5 4-4- 6.0 

10 7.50 4- 0.05 21.8 • 2.9* 80.9 4- 9.0 7.45 4- 0.03* 28.6 4- 4.8* 31.8 ~ 5.0*** 
15 7.52 • 0.06* 21.0 4- 1.6" 80.9 4- 4.5 7.44 ~ 0.05 28.3 ~ 3.0* 27.7 4- 4.2*** 
20 7.51 • 0.03** 19.6 4- 2.3*** 79.4 • 14.4 7.44 4- 0.05 27.0 4- 4.4* 26.2 4- 4.5*** 

Statistical significance of changes from cont.rol by unpaired Student's t-test: *0.90 < p < 0.95; **0.95 < p < 0.99; *** p > 0.99. 

Tile effect  of t he  drug  in jec t ions  was found  to  be cum-  
mula t ive .  Resul t s  are shown in tile table .  
Lung  ven t i l a t ion  was  no t  measured  quan t i t a t i ve ly ,  b u t  a 
d ras t i c  rise in b o t h  t ida l  volume and b rea th ing  f r equency  
was  ev iden t  in every  case. Rises in b o d y  (rectal) t e m -  
pe r a tu r e  were  min imized  by  t r a c h e o t o m y  and  never  ex- 
ceeded 1-1.5~ (means:  37~ 4- 0.8 SD a t  the  beginning,  
a n d  38.2~ • 0.6 SD a t  t he  end of exper iments ) .  Mean 
ar ter ia l  b lood pressure  did no t  change.  
Changes,  observed  in ar ter ia l  and  mixed  venous  blood 
compos i t ion  sugges t  t h a t  in the  case of D N P - i n d u c e d  
v e n t i l a t o r y  rise ne i the r  CO s nor  p H  is a r e sp i r a to ry  
s t imulus .  Gradual  decrease in ar ter ia l  PCO 2 accompan ied  
b y  r e sp i ra to ry  alkalosis were observed.  Mixed venous  
PCO 2 and  p H  changes  followed t h a t  of ar ter ia l  PCO 2 and  
pH.  Arter ia l  and  mixed  venous  h y p o c a p n i a  could be 
exp la ined  b y  a sh i f t  in r e sp i r a to ry  quo t i en t ;  i t  is also 
possible  t h a t  increase in cardiac ou tpu t ,  which  follows 
D N P  infusions 6, t oge the r  wi th  increased lung vent i la t ion ,  
would  favour  CO s diffusion in lungs, because  of subs tan -  
t ia l  difference in diffusibi l i ty  of CO s and  0 3 across 
a lveolar  wails ~. 
I f  pe rhaps  CO s is more  eff ic ient ly  r emoved  f rom blood 
t h a n  o x y g e n  is dissolved, the  possible mechan i sm m i g h t  

be suggested,  which  dr ives  resp i ra t ion  to  assure adequa te  
supp ly  of oxygen  to the  t issues r a t h e r  t h a n  to  stabil ize 
ar ter ia l  PCO v Therefore,  in the  condi t ion  of D N P -  
induced  hype rme tabo l i sm,  the  role of ca rbon  dioxide in 
t he  resp i ra to ry  contro l  would  be of no essent ia l  impor-  
tance.  B o t h  increase in cardiac  o u t p u t  and  lung vent i la -  
t ion were recen t ly  shown by  Liang  and Hood*  to be 
re la ted  to  mucsle  af ferents  s t imula t ion ,  resul t ing  f rom 
D N P  action.  On the  basis  of those  resul ts  i t  seems likely 
t h a t  muscle  recep tors  p lay  a subs tan t i a l  role in t he  
ven t i l a to ry  response  to  D N P .  I t  is, however ,  unce r t a in  
w h e t h e r  illcrease in lung ven t i l a t ion  is d i rec t ly  re la ted  to 
t he  metabol ic ,  i.e. chemical  s t imulus,  or resul ts  f rom an 
increase in cardiac  o u t p u t  9. I f  the re  is also an addi t iona l  
s t imula t ion  of vent i la t ion ,  re la ted  to  blood gas conten t ,  
decrease in venous  oxygen  would be the  only  s t imulus.  
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Summary. H e a l t h y  ra ts  and  guinea-pigs were t r ea t ed  wi th  a s imple m e t h o d  of con t inuous  per i tonea l  dialysis for 12, 
24 and 48 h. Increas ing  wi th  t ime,  b o t h  an imal  species developed severe h y p o p ro t e i n emi a  and  h e m o c o n c e n t r a t i o n  due  
to  p ro te in  loss in to  t he  d ia lyzate  fluid. These changes  were associa ted wi th  a h igh  m o r t a l i t y  rate ,  when  S te ro fund in  | 
was  used for dialysis.  Therefore ,  p ro te in  loss should be subs t i t u t ed  and  the  t y p e  of d ia lyza te  m u s t  be considered in 
expe r imen ta l  l ong- t e rm dialysis using these  smal l  l abora to ry  animals .  

Pe r i tonea l  dialysis is wide ly  used in t he  t r e a t m e n t  of 
rena l  and  non- rena l  diseases in man.  As an imal  exper i -  
m e n t s  were  r epo r t ed  only  in dogs 4, 5 and  rabb i t s  6 re- 
qui r ing  diff icult  opera t ive  procedures ,  a s imple  exper i -  
men t a l  model  was developed for small  l abo ra to ry  ani- 
ma l sL  Our expe r imen t s  show t h a t  pro longed per i tonea l  
dialysis  in these  animals  is associa ted  wi th  considerable  
p ro te in  loss requi r ing  subs t i t u t ion  in long- t e rm exper i -  
ments .  
Material and methods. Per i tonea l  dialysis was carr ied ou t  
in 101 male  W i s t a r  ra t s  (180-250 g) and 25 guinea-pigs  
(240-320 g). Opera t ive  p rocedure  is descr ibed else- 
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