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b o t h  t h e  g lycoiy t ic  a n d  H M P  p a t h w a y s  in e a r t h w o r m  m a y  
be  m o r e  ac t ive  in cold t h a n  in  n o r m a l  ones,  w he r ea s  in 
w a r m  w o r m s  g lyco ly t i c  p a t h w a y  is less a c t i v e  t h a n  in  t h e  
n o r m a l  worms .  T h i s  in  i t s . t u rn  m a y  sugges t  t h e  b r e a k d o w n  
of  more  suga r s  in  cold-  a n d  less sugar s  in  w a r m - a d a p t a t i o n .  
I t  h a s  b e e n  p o i n t e d  o u t  * t h a t  t h e  t e m p e r a t u r e  a d a p t a t i o n  
resu l t s  in  q u a n t i t a t i v e  changes  in c a r b o h y d r a t e  m e t a b o -  
l ism in  crabs ,  r a t h e r  t h a n  q u a l i t a t i v e  shif ts .  T he  increase  
in t he  a c t i v i t y  of a m y l a s e  in  w a r m - a d a p t e d  c rabs  m a y  
ensure  t h e  a v a i l a b i l i t y  of more  sugars  in  cold 1~ 

Zusammen/assung. I m  H e p a t o p a n k r e a s  de r  K r a b b e n  
s ind  F e r m e n t s y s t e m e ,  die e ine  W A r m e a d a p t a t i o n  bes i t -  

zen. Diese l~isst s ich m i t  ~ h n l i c h e n  phys io log i schen  E r -  
s c h e i n u n g e n  bei  k a l t b l i i t i g e n  V e r t e b r a t e n  verg le ichen .  
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P r o x i m a l  T u b u l a r  R e a b s o r p t i v e  C a p a c i t y  in  R a t s  w i t h  C h r o n i c  E x p e r i m e n t a l  P y e l o n e p h r i t i s  

T h e  class ical  c o n c e p t  of chron ic  pye lonephr i t i s* ,  * as- 
sumes  t h a t  t h e  i n f l a m m a t o r y  process  p roceeds  f rom t h e  
pe lv is  to  t h e  m e d u l l a r y  i n t e r s t i t i u m ,  r e su l t i ng  in va r i ous  
t ypes  of t u b u l a r  damag e .  Thus ,  n o r m a l  g lomeru l i  e m p t y  
in severe ly  d a m a g e d  or d i s r u p t e d  tubu le s ,  or, on  t h e  
con t r a ry ,  a g l o m e r u l a r  n e p h r o n s  w i t h  a l m o s t  i n t a c t  t u b u l i  
a re  fo rmed .  C o n t r a r y  to  t h i s  concept ,  BRICKER 3 p roposed  
a n  ' i n t a c t  n e p h r o n  h y p o t h e s i s '  sugges t ing  t h a t  t h e  seri-  
ous ly  d a m a g e d  n e p h r o n s  p a r t i c i p a t e  on ly  to  a sma l l  e x t e n t  
in  u r ine  f o r m a t i o n .  Consequen t ly ,  m o s t  of t h e  u r ine  is 
p r o d u c e d  b y  i n t a c t  or  s l igh t ly  d a m a g e d  n e p h r o n s .  I n  t h e  
course  of t h e  disease,  t h e  n u m b e r  of these  n e p h r o n s  de-  
creases  g radua l ly .  R e c e n t  m i c r o p u n c t u r e  s tud ies  in  r a t s  
w i t h  e x p e r i m e n t a l  pye l oneph r i t i s  h a v e  c o n s i s t e n t l y  
s h o w n  4,6 t h a t  b o t h  p r o x i m a l  a n d  d i s ta l  r e a b s o r p t i o n  in  
neph rons ,  in  w h i c h  t h e  t u b u l a r  f luid m o v e m e n t  is s t i l l  
d e m o n s t r a b l e ,  do n o t  differ  essen t ia l ly  f rom those  f o u n d  
in  h e a l t h y  ra ts .  I n  these  expe r i m en t s ,  r e a b s o r p t i o n  was  
e s t i m a t e d  us ing  t u b u l a r  f l u i d / p l a s m a  inu l in  c o n c e n t r a t i o n  
ra t io .  Th i s  m e t h o d ,  however ,  fails to  give a c c u r a t e  in-  
f o r m a t i o n  a b o u t  t h e  in t r ins i c  r e a b s o r p t i v e  c a p a c i t y  of t h e  
t u b u l a r  wal t  w h i c h  c a n  a c t u a l l y  be  dec reased ;  t h i s  de-  
crease  m a y  be  o v e r c o m e  b y  t u b u l a r  d i l a t a t i o n  r e su l t i ng  in  
a n  increased  r e a b s o r p t i v e  surface,  as  desc r ibed  for e x a m p l e  
b y  WIEDERHOLT et  al. s in  e p i n e p h r e c t o m i z e d  ra ts .  

I n  th i s  paper ,  t he  in t r ins i c  r e a b s o r p t i v e  c a p a c i t y  was  
m e a s u r e d  in p r o x i m a l  t u b u l i  of pye l oneph r i t i c  r a t s  us ing  
t he  s h r i n k i n g - d r o p  t e c h n i q u e  as descr ibed  b y  GERTzT; in 
th i s  m e t h o d ,  t h e  h a l f - t i m e  of t he  i n t r a t u b u l a r  s h r i n k a g e  
of a n  i so ton ic  sa l ine  d rop  i n j ec t ed  b e t w e e n  2 oil d rops  is 
measu red .  T h e  or ig ina l  m e t h o d  of GERTZ based  on  p h o t o -  
g r aph i c  r ecord ing  of d r o p - s h r i n k a g e  was  rep laced  b y  d i rec t  
m e a s u r e m e n t s  w i t h  a f i lar  ocu la r  m i c r om e t e r .  T r a n s i t  
t i m e  of f lu id  in  t h e  p r o x i m a l  t u b u l e  was  m e a s u r e d  w i t h  
t i s samine  green  acco rd ing  to  STEmHAUSEN'S m e t h o d  s 
modi f ied  b y  GERTZ e t  a12. F r a c t i o n a l  r e a b s o r p t i o n  in 

p r o x i m a l  c o n v o l u t i o n  was  ca lcu la ted  acco rd ing  to  t h e  
e q u a t i o n  of /3RUNNER, tP~ECTOR a n d  SELDIN 1° or ig ina l ly  
i n t r o d u c e d  b y  GERTZ e t  al. : 

( 1 ) 
% reabsorption = 1 -- antilog (0.301 T/tvz )" 100 

w h e r e  T is t r a n s i t  t i m e  of l i s samine  g reen  in p r o x i m a l  
c o n v o l u t i o n ,  11/~ is h a l f - t i m e  of t h e  d rop - sh r inkage .  

O u r  d a t a  (see Table)  were  o b t a i n e d  f r o m  12 r a t s  in  
w h i c h  u n i l a t e r a l  p y e l o n e p h r i t i s  a cco rd ing  to  PR$,T e t  al. n 
was  p r o d u c e d  b y  i n j ec t i ng  a cu l t u r e  of Escherichia coli i .v. 
d u r i n g  t e m p o r a r y  l iga t ion  of t h e  (left) u re te r .  W i t h i n  
5-6  weeks,  t h e  pa tho log ica l  p i c tu re  of a g r a n u l a t e d  con-  
t r a c t e d  p y e l o n e p h r i t i c  k i d n e y  developed.  I n  a n o t h e r  g roup  
of a n i m a l s  w i t h  e x p e r i m e n t a l  b i l a t e ra l  pye lonephr i t i s ,  
ch ron ic  f i s tu la  of t h e  u r i n a r y  b l a d d e r  l ,  h a d  b e e n  p r e p a r e d  
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No. tl/2 TT FR BUN 

Controls (healthy rats) 16 

Controls (temporary ureteral 9 
ligation) 
Unilateral pyelonephritls 12 
{temporary ureteral ligation + 
Escherichia coli i.v.) 

Bilateral pyelonephritis {chronic 8 
fistula of the urinary bladder) 

8.87 4- 0.93 9.10 ± 0.67 50.9 11.45 4- 1.37 

9.02 4- 1.08 8.75 4- 0.85 49.8 13.00 4- 1.57 

8.98 4- 1.40 9.27 i 1.07 51.2 12.86 q- 0.93 

9.11 4- 1.27 9.19 ::t: 0.97 50.3 28.03 4- 2.76 

No., number of animals; txl2, half-time of oil shrinkage; "YF, transit time of lissamine green in proximal convolution (both values in see); 
FR, calculated % reabsorption in proximal convolution; BUN, blood plasma urea nitrogen concentration, in rag%. Values presented as 
mean -t- residual standard error. 
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4-6 months before the micropuncture study. The rats 
were then deliberately kept in uncleaned cages to speed 
up the autoinfection of the urinary t ract  by micro- 
organisms from the feces. Eight  animals prepared in this 
way were investigated. These animals had significantly 
higher blood urea nitrogen values. Two control groups 
were used: intact animals, and rats with temporari ly 
ligated ureters injected i.v. with sterile saline only. No 
differences in measured values, even in animals with 
obvious uraemia, were obtained. The results indicate that  
the proximal intrinsic reabsorptive capacity of superficial 
nephrons in pyelonephritic rats, even with obvious 
uraemia of mild degree, do not differ significantly from 
control rats. From this point of view, our data are in 
accord with BRICKER'S ' intact nephron hypothesis'.  These 
data  do not provide an explanation for the lack in con- 
centrating power repeatedly described in human chronic 

pyelonephritis. Further  studies involving the state of the 
collecting ducts and renal medullary circulation will be 
required. 

Zusammen/assung. Die tubul/tre ResorptionskapazitAt 
und Passage-Zeit der Tubulusfliissigkeit wurde im proxi- 
malen Konvolut  der Rattenniere mit  experimenteller  
Pyelonephritis (mit und ohne Uraemie) gemessen. Es 
konnten keine Unterschiede zwischen gesunden und 
kranken Tieren gefunden werden, was fiir die BRICKERsche 
<~Intact Nephron Hypothesis* sprechen wiirde. 
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V e n o u s  G e o m e t r y  a s  D e t e r m i n e d  b y  V e n o u s  P r e s s u r e  

I t  has been repeatedly recognized tha t  the cross- 
sectional area of veins appears to be far from circular even 
in physiological conditionsL Although this fact is gener- 
ally acknowledged, current literature is lacking of even 
basic in vivo studies, supplying direct quant i ta t ive data 
and limitations either for individual venous sections or for 
various species a. This uncertainty might be accounted for 
by the fact tha t  hitherto venous size changes, whatever 
their cause, have been investigated indirectly as changes 
in volume, capacity, pressure etc. Thus the actual con- 
figuration of the transectional area of the vascular chan- 
nels investigated has been thought to be of minor if any 
importance. 

Using, in a recent s tudy z, a more direct method of 
establishing sympathetic control of collecting veins, i t  
became, on the other hand, essential to explore as accura- 
tely as possible the limits within which the configuration 
of the venous cross-sectional area - from elliptical to cir- 
cular - might be determined. 

Segments approximately 8 cm in length of femoral 
veins of 11 penthotal-anaesthetized dogs were exposed 
free from surrounding tissue and hemodynamically iso- 
lated by tying off all branches, including proximal con- 
nection. Through a canula inserted in the peripheral end, 
the segment was connected with a saline-filled reservoir 
to adjust  t ransmural  pressure to the desired level. After 
t ransmural  pressure was established, the venous segment 
was frozen (Propan-butan mixture at  liquid nitrogene 
temperature) and immediately afterwards their shape 
(i.e. their  circumference) was determined by the aid of an 
instrument  very similar to tha t  used (to determine tooth- 
shape) in dentistry (dentimeter). 

The 'venous-shaped' forms (0.05 mm thin wire) were 
photographed (Figure 1) and then in 10-fold magnification 
the major and the minor axis (perpendicular to each other) 
were measured by the aid of a micrometer. 

The ratio of the 2 axes (major axis, i.e. horizontal dia- 
meter Dmax, minor axis i.e. vertical diameter Dmin) was 
calculated and related to the actual t ransmural  pressure. 

As apparent in Figure 2, the Dmc,/Dmi n ratio higher 
than 1.6 at VP 2 cm HzO with increasing transmural 
pressure declines sharply to values near 1.1 at PV 10 cm. 
At higher transmural pressure Dma,/D~i . ratio approxi- 
mates asymptotically unity which indicates the diameter 
is practically identical in either direction. Consequently, 
at  t ransmural  pressure above 16.0 cm H~O the cross- 
sectional area of the vein is to be considered as circular. 
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Fig.1. Samples of the circumference of the dog's femoral vein as 
determined by the method described. 
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Fig.2. Major to minor axis ratio (DmaxlDmin) of the femoral vein 
(abscissa) related to transmural pressure (PV, cm HaO , ordinata). 

t R. S. ALI~XASDER, in Handbook o] Physiology (American Physio- 
logical Society, Washington 1963), sect. 2, voL 2. 

2 This paper was ready for publication when comparable studies on 
cats were reported by B. OBERG, Acta physiol, scand. 71, 233 
(1967). 
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