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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. 

J. HELLER, ALENA NOVA, KOV~ and J. BROD 

Institute/or Cardiovascular Research, 
Prague-Krc (Czechoslovakia), 
18 March 1968. 

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). 
J. GERO and M. G~RovA, Experientia 2d, 811 (1968). 
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Conclusion:  changes in shape of col lect ing veins  as 
de te rmined  by  t r ansmura l  pressure were s tudied  in r i v e .  
Major  to  minor  axis  ra t io  of femoral  veins  in dogs was 
shown to  decrease wi th  increasing t r ansmura l  pressure  
f rom Dmax/Dmi n 1.6 (at P V  < 2 cm H20),  approach ing  
a sympto t i ca l ly  u n i t y  (PV > 16.0 c m  H 2 0  ) 4. 

Zusammen/assung. Es  wird die Abh~ngigke i t  der  Ge- 
IAssquerschni t tsform der  Vena  Iemoral is  yore  Binnen-  
d ruck  in v i v o  a m  narkot i s ie r ten  H u n d  untersucht .  Bei  
zunehmendem Binnendruck  v e r m i n d e r t  sich die l~etation 
des grossen Hor izonta ldnrchmessers  zum Meinen Ver t i -  
ka ldurehmesser  (D ~o,/D rain > 1,6 / bei Venendruck  < 2 cm 
H,O) exponentiel l ,  bis sich der  Quo t i en t  bei  e inem Venen-  

druck  fiber 16 cm H 2 0  asympto t i sch  dem W e r t  1,0 an- 
ngher t .  Es  ergib t  sich, dass die Venenquerschn i t t s fo rm bei 
e inem Binnendruck  fiber 16 cm H20  als p rak t i sch  rund  
zu be t r ach ten  ist. 

J .  GERO and M. GERov~ 

Institute o] Normal and Pathological Physiology, 
Slovak Academy of Sciences, Bratislava (Czechoslovakia), 
I 3 / f l a y  7968. 
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Effects of Environmental  Temperature -Humidi ty  and Gage Density on Body Weight and Behavior 
in M i c e  

E n v i r o n m e n t a l  t empe ra tu r e  x-3 and cage density4,S.have 
been  shown to influence body  weight  and behavior .  Al- 
though  cage dens i ty  in terac ts  wi th  env i ronmen ta l  t emper -  
a tu re  to  p o t e n t i a t O  or inhib i t  6 the  effects  of t empe ra tu r e  
on survival ,  the  na tu re  of this  in te rac t ion  could be  ex-  
pec ted  to  have  different ial  effects when  examined  in 
reference to  o the r  measures  of biological  and  behav iora l  
adap ta t ion .  The  p resen t  repor t  inves t iga tes  t he  effects of 
rear ing  mice  under  d i f ferent  condi t ions  of env i ronmen ta l  
t e m p e r a t u r e - h u m i d i t y  and cage dens i ty  on b o d y  we igh t  
and  a t es t  of  sw imming  survival .  

IViethod. A sample  of 200 male  mice  of the  C 3 H / H e J  
s t ra in  f rom a larger  popula t ion  ma in t a ined  b y  one of t he  
au thors  (E. P.  L.) was used as subjects .  These  animals  
were  ob ta ined  f rom the  Produc t ion  D e p a r t m e n t  of The  
Jackson  Labo ra to ry  a t  wean ing  age (21 :~ 3 days).  T h e y  
were housed under  a condi t ion  of env i ronmen ta l  t emper -  
a t u r e - h u m i d i t y  [ 70 °F wi th  60% re la t ive  h u m i d i t y  (R.H.),  
or  95 °F wi th  30% R.H. ] ,  and a condi t ion  of cage dens i ty  
(4 or  8/cage). Thus,  50 mice were in one of each t r e a t m e n t  
condit ion.  Cages were solid stainless steel (11 x 5 x 5inches 
deep) wi th  wire  mesh  covers  and pine shavings as bedding.  
Food  and wa te r  were avai lable  ad l ibi tum.  

All mice were reared  in env i ronmen ta l  chambers  (Hot-  
pack,  Inc. ,  Phi ladelphia)  under  condi t ions  of 12 h of l ight,  
2 comple te  air  changes per  h, and the  exper imenta l  
condi t ions  described above.  The  swimming  surv iva l  tes t  
was conduc ted  in a wa te r  t a n k  described p rev ious lyL  
E x c e p t  for  weekly  changing of  cages and replenishing food 
and  water ,  mice were  no t  d i s tu rbed  un t i l  125 days  of age. 
A t  th is  age, mice  were  p laced in ind iv idual  hold ing  boxes  
and  ma in t a ined  a t  a p p r o x i m a t e l y  72 °F while  be ing  t rans-  
ferred f rom one l abora to ry  bui ld ing  to  another .  This  
requi red  abou t  40 min  and  occurred i m m e d i a t e l y  pr ior  to  
t h e  swimming  surv iva l  test .  

Ten  mice f rom each expe r imen ta l  condi t ion  were as- 
s igned r a n d o m l y  to  a wa t e r  t e m p e r a t u r e  condi t ion  (65, 75, 
85, 95 or  105°F) for t he  swimming  surv iva l  test .  E a c h  
mouse  was weighed, and a weight  (weighted safe ty  pin) in 
t he  ra t io  of 2 g of ta i l  weight  to 30 g of body  weight  was 
a t t a ched  by  a 9 m m  wound  clip 1 inch f rom the  base of the  
tail .  The  mouse  was held  by  the  ta i l  wi th  forceps abou t  
18 inches above  the  wa te r  surface and released. Swimming  
surv iva l  t ime  (sec) was defined as the  in te rva l  be tween  
release of t he  an imal  and the  f if th consecut ive  second 
dur ing  which no par t  of i ts body  was visible above  the  
wa te r  surface. The  an imal  was then  removed.  

Results and discussion. The  m e a n  body  weights  of t he  
var ious  groups of mice a t  125 days  of age are presented  in 
the  Table.  Analysis  of va r iance  of these  da t a  show a 
s ignif icant  env i ronmen ta l  t e m p e r a t u r e - h u m i d i t y  effect  
(F  = 237.76, d / =  1/196, p < 0.01) and a s ignif icant  en- 
v i r o n m e n t a l  t e m p e r a t u r e - h u m i d i t y  × cage dens i ty  in ter -  
ac t ion  (17 = 8.82, d[ = 1/196, p < 0.01). Comparisons  of 
m e a n  weigh t  be tween  the  ind iv idual  groups by  the  
NEW~AN-KEULS m e t h o d  s showed t h a t  mice raised 8/cage 
a t  95°F -30% R.H.  weighed s ignif icant ly  less (p < 0.05) 
t h a n  the  o the r  3 groups.  Regardless  of cage densi ty ,  mice  
raised a t  95°F-30% R . H .  weighed s ignif icant ly  less 
(p < 0.01) t h a n  mice raised a t  70°F-60% R . H .  The  en-  
v i ronmen ta l  t e m p e r a t u r e - h u m i d i t y  effect  on b o d y  weigh t  
is cons is tent  wi th  prev ious  reportsl,~,L However ,  t he  in- 
dependen t  effect  of cage dens i ty  is no t  consis tent  wi th  
previous  inves t igat ions  4,~. This  d iscrepancy  could be re- 
la ted  to the  differences in the  size of cage densit ies em- 
p loyed  (i.e. isolated versus  grouped,  or  grouped versus  
grouped).  The  in te rac t ive  effect  of cage dens i ty  and  
env i ronmen ta l  t e m p e r a t u r e - h u m i d i t y  m a y  be re la ted  to 
t empe ra tu r e  increases induced in the  cage and in t he  
an imal  as a funct ion  of cage dens i ty  x°m. These t e m p e r a t u r e  
increases m a y  no t  be  sufficient  to  resul t  in reduced b o d y  
weigh t  of mice raised a t  70°F-60% R.H.  bu t  m a y  be 
sufficient  to  po t en t i a t e  t he  effect a l ready  presen t  a t  95 °F- 
30% R . H .  

The  mean  swimming  surv iva l  t ime  as a func t ion  of 
wa t e r  t empe ra tu r e  for t h e  d i f ferent  expe r imen ta l  groups 
is presented  in t he  Figure.  Analys is  of va r iance  showed a 
s ignif icant  wa te r  t e m p e r a t u r e  effect  (F  = 63.51, d / =  4/ i80,  
p < 0.01) and a s ignif icant  env i ronmen ta l  t empe ra tu r e -  
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