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Number Body weight (g) Dose remaining 6 h following intragastric administration (%) Absorption u 
Stomach Small intestine Cecum and colon (%) 

Germfree 8 218.0 4- 16.0 �9 11.3 4- 4.9 ~ 6.0 4- 1.5 ~ 17.7 4- 4.6 �9 74.3 4- 4.6 �9 
Conventionalized 8 222.1 4- 19.4 3.8 4- 1.8 6.0 4- 1.3 5.7 4- 2.0 87.8 4- 2.5 
P value ~ < 0.2 - > 0.1 > 0.9 < 0.025 < 0.025 

Mean 4- S.E. of mean. "o Corrections were made for differences in gastric emptying by considering only the amount of D-xylose which 
actually left the stomach was available for absorption 3. o Student's t-test. 

and BISHOP 11 have  shown t h a t  the  t ime  necessary  for 
in tes t ina l  t r ans i t  is acuta l ly  longer in germfree mice, and 
a similar  observa t ion  has been  made  in germfree rats% 
Degrada t ion  of D-xylose by  in tes t ina l  bac ter ia  is negligible 
under  the  condi t ion  of our s tudies  12,18 and could no t  have  
been responsible  for the  differences observed.  We  believe 
t h a t  the  differences in D-xylose absorp t ion  are mos t  l ikely 
re la ted to differences in mucosal  absorp t ion  per  se. This  
in t e rp re t a t ion  suggests  a funct ional  correla t ion wi th  pre- 
viously repor ted  morphologic  s tudies  in which  germfree 
ra ts  were shown to  have  s ignif icant ly  less mucosaI surface 
area t h a n  convent iona l  controls  ~. 

Rdsumd. Les observa t ions  faites sur les ra ts  gnotobio-  
t iques e t  les ra ts  no rmaux  m o n t r e n t  que  l ' abso rp t ion  de 

D-xylose est beaucoup plus elev@e chez les ra ts  n o rmaux  
que chez les ra ts  gnotobiot iques .  Cette  diff6rence est  
attribu@e au c h a n g e m e n t  de t r a n s p o r t  m u q u e u x  produi t  
pa r  la pr@sence de microrganismes  in tes t inaux .  
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Kallikrein-Like Activity in the Urine of Renal Hypertensive Rats 

Since evidence has been given t h a t  kinins produce  
changes  in t he  renal  blood flow and sodium excre t ion  1-3, 
it  was considered of in te res t  to s tudy  the  enzymat i c  
sys tems  which migh t  be involved in the  p roduc t ion  or in 
the  release of kinins in the  kidneys.  This communica t ion  
describes the  results  ob ta ined  in measu remen t s  of the  
kallikrein-like ac t iv i ty  (KA) found in the  urine of ra ts  
in which d i f ferent  reduct ions  in renal  funct ional  mass  
were produced.  In t e r e s t  Was focused on groups of ra t s  
which  af ter  man ipu la t ion  of t he  k idneys  developed renal  
hyper tens ion .  The s tudy  was unde r t aken  in 114 Wis t a r  

. and 30 Sprague Dawley  male ra ts  d i s t r ibu ted  in d i f ferent  
groups:  a) 42 normal ;  b) 35 un inephrec tomized ;  c) 17 
figure-of-8-1igature in one k idney;  d) 50 un inephrec tom-  
ized and  wi th  figure-of-8-1igature in the  r e m n a n t  kidney.  
In  the  la t t e r  group the  opera t ion  was carried ou.t accord- 
ing to the  GROLLMAN 4 procedure  to  induce the  develop-  
m e n t  of renal  hyper tens ion .  Blood pressure  was measured  
in the  ra t  tai l  a t  weekly  in tervals  beginning  10 days  af ter  
k idney removal .  The mic rophone  t echn ique  described by  
FRIEDMAN and  FREED 5 was used. Dur ing  blood pressure  
de te rmina t ions  the  animals  were kep t  quiet  wi th  l ight  
e ther  anesthesia .  E v e r y  week or for tn ight ,  t he  urine was 
collected by  placing the  animals  in metabol ic  cages in 
the  morn ing  for 3-9 h. No food was given bu t  t h e y  had  
free access to dr inking wa te r  dur ing the  collection period. 
In  m a n y  exper imen t s  only the  freshly voided urine was 
used for tes t ing,  bu t  in some of the  cases the  urine was 
collected for several  hours  in order  to  car ry  out  purifica- 
t ion procedures .  Toluene, as ant isept ic ,  was added  (2%) 
when  the  collection per iod las ted more  t h a n  4 h. Each  
sample  of urine was measured,  centr i fuged and kep t  
f rozen in the  refr igerator  when  no t  immed ia t e ly  assayed.  

The KA was tes ted  e i ther  in dia lyzed or non-d ia lyzed  
urine using 2 bioassays:  the  con t rac t ion  of an isolated 
ra t  u te rus  and the  depressor  effect  on the  blood pressure  
of an anes the t ized  rat .  According to BERALDO et al. s 
and CROXATrO et  al. ~ u r inary  kall ikrein induces a d i rect  
oxytocic  effect  upon  isolated ra t  u terus  and  its effect  
is dose dependan t .  This effect  is inhibi ted  by  Trasylol  
(Bayer) and ca rboxypep t idase  B. The urine keeps i ts  
kall ikrein ac t iv i ty  af ter  prolonged dialysis against  disti l led 
wa te r  in the  cold room. The responsible  subs tance  releases 
kinins  ve ry  rapidly  in the  presence  of kininogen.  A s tand-  
ard b radyk in in  solut ion was used to quant i f ica te  t he  
urine effect  upon the  isolated ra t  u terus  and blood pres- 
sure. The KA was expressed in ng of b radyk in in  which  
produces  equiva len t  oxytocic  effect  induced  by  1 ml  of 
urine. No s ignif icant  differences were found be tween  a 
dia lyzed or non-d ia lyzed  f rac t ion of the  same urine 
sample.  
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Kallikrein like activity in 1 ml of urine expressed in ng bradykinin oxytocie equivalent effect 
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Group of rats 
No. of Days Strain 
experi- after Norms1 Uninephrectomized Fig of 8 in 
merit opera- one kidney 

tion 

Fig of 8 uninephrectomized 
hypertensive 

Blood 
pressure 

I 48 Wistar 745 • 113 (4) 300 -4- 48 (4) 280 ~= 83 (4) 40 • 10 (5) 158 
tI 90 Wistar 950 i 103 (4) 480 J= 112 (11) 27 ~ 14 (6) 165 
III 101 Wistar 520 ~ 82 (8) 355 -4- 70 (6) 370 • 92 (8) 30 ~= 12 (6) 155 
IV 70 Sprague Dawley 450 J_ 72 (10) 310 • 88 (6) < 10 (8) 192 ~- 18 

75 Sprague Dawley 285 ~ 81 (4) < 10 (9) 188 ~ 15.5 
84 Sprague Dawley 200 z~ 53 (9) < 10 (10) 188 -~ 15.5 

108 Sprague Dawley 420 i 83 (10) 270 -4- 78 (9) < 10 (8) 190 -4- 15 

Mean values and S.D. of the KA found in 1 ml of urine, expressed in ng of bradykinin. Figures in parenthesis correspond to the number of 
animals used in each group. Different series of animals were used for the experiments I,  II and III. The figures for the KA were obtained 
in a single experiment carried out after the kidney removal, on the day shown in the second column. The experiment IV correspond to one 
serie of Sprague-Dawley rats, studied at different intervals (days) after the kidney extirpation. 

The resul ts  shown in the  Table  provide  the  mean  value 
and  s t a n d a r d  dev ia t ion  of the  K A  per  ml  of urine of the  
d i f fe ren t  groups of animals .  In  the  normal  ~vVistar and  
Sprague-Dawley  rats,  the  average of t he  K A  was equi- 
va len t  to  725 ng and  435 ng of b r adyk in in  respect ively .  
The r educ t ion  of the  renal  t issue or a figure-in-8-1igature 
in one k idney  induce  a decrease in the  K A  shor t ly  af ter  
the  operat ion.  Af te r  one k idney  removal  IZA diminishes  
by  65% (Wistar) and 45% (Sprague Dawley) .  The 
group c) of an imals  which had  figure-of-8-1igature in one 
k idney  bu t  the  o the r  one was left  un touched ,  showed 
similar  d iminu t ion  to  t h a t  found  in t he  un inephrec tom-  
ized (350 ng). All the  an imals  of t he  groups a), b) and  c) 
exh ib i t ed  normal  blood pressure  t h rough  the  experi-  
men t a l  period.  The group d) of un inephrec tomized  ra ts  
wi th  a figure-of-8-1igature in the  r e m n a n t  k idney  which  
developed high levels of ar ter ia l  blood pressure,  showed 
an invar iab ly  s t r ik ing fall in t he  KA which, pers is ted  
unt i l  d e a t h  ensued.  The lowest  KA, less t h a n  50 to  10 ng 
b radyk in in  per  ml, was found  in those  ra ts  whose  ar ter ia l  
b lood pressure  was cons t an t l y  high, 155 Hg  or h igher  
(Table). The ra ts  of th is  group which  did no t  develop 
hyper tens ion ,  had  in the i r  urine a s ignif icant ly  higher  
t i t e r  of K A  as compared  to the  hype r t ens ive  ones. A few 
animals  of group d) whose  blood pressure  r ema ined  
s tabi l ized a t  no rmal  level had  K A  similar  or somew h a t  
less t h a n  t h a t  found in the  un inephrec tomized  rat .  W h e n  
the  an imal  showed a mode ra t e  or f luc tua t ing  blood pres-  
sure, t he  K A  changed  f rom one week to t he  other.  In  
general,  ra ts  wi th  mode ra t e  hype r t ens ion  exhib i ted  KA 
which  was 20-30% below t h a t  found  in t he  unine-  
ph rec tomized  b u t  m u c h  above the  low values  cons t an t ly  
recorded in t he  severe hype r t ens ive  rats.  In  ra t s  wi th  a 
t r ans i en t  e levat ion  in the  blood pressure,  low K A  was 

found dur ing  the  hype r t ens ion  period,  whereas  it in- 
creased very  much,  approach ing  the  levels found  in 
un inephrec tomized  rats,  as soon as the  blood pressure  
was spon taneous ly  res tored  to  normal .  

The da t a  suppor t  t he  concept  t h a t  in general  there  is 
an inverse corre la t ion be tween  the  blood pressure  and  
the  K A  in the  urine. The same differences in the  K A  
found in the f reshly  voided  urine of t he  d i f ferent  groups 
of ra t s  were conf i rmed on tes t ing  the  purif ied mater ia l s  
ob ta ined  f rom the  cor responding  pooled urine. On the  
o ther  hand ,  parallel  resul ts  using the  blood pressure  assay 
were gained e i ther  w i th  urine or pur i f ied fract ions.  In  
order  to  pur i fy  the  act ive  substance ,  fu r ther  dialysis, 
ace tone  precipi ta t ion,  gel f i l t ra t ion  on Sephadex  G 100 
and Sephadex  G 200 were used. 

Al though  the  expe r imen t s  do no t  provide  evidence 
t h a t  K A  in the  urine is involved in the  mechan i sm of 
renal  hyper tens ion ,  it  is of p a r a m o u n t  impor t ance  t h a t  
th is  ac t iv i ty  is inversely  corre la ted  wi th  ar ter ia l  b lood 
pressure.  I t  is possible to  assume t h a t  KA in the  urine 
reflects the  k idney  i m p a i r m e n t  which leads to  the  renal  
hype r t ens ion  deve lopment .  

Rdsumd. La l igature ccen figure h u i t ,  d ' un  rein suivie 
de 1'ablation de l 'o rgan contrelat6ral ,  e s t  accompagn6e 
d ' une  remarquab le  amoindrissement= de l 'ac t iv i t6  kalli- 
kreine urinaire  pourvu  clue les a n i m a u x  d6veloppent  une 
pression art4rielle p e r m a n e n t e  et  61ev4e. 
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Action de diff6rents m61anges gazeux  sur l'art6re m6sent4rique de l ' embryon  de poulet  explant6e 
in vitro i 

Au cours d 'exp6r iences  pr6c6dentes  nous avions cultiv6 
l 'ar t6re m6sent6r ique d ' e m b r y o n  de poule t  avec la 
m6thode  de cul ture  o rgano- typ ique  selon WOLFF et  HAF- 
FEN 2-~. Avec ce t te  m6thode  les exp lan t s  man i fes t a i en t ,  
d4j~ apr6s i jour  de culture,  des signes mani fes tes  de 

souffrance : d6g6n6rescence l ipidique,  d6diff6rent ia t ion de 
la muscula ture ,  f ibrose de la p a ro i .  Nous avons  pens6 
qu '~  1,origine d e  ces ph6nom6nes  il pouva i t  y avoir  un  
appor t  inad6qua t  d 'oxyg6ne,  emp~chan t  une bonne  survie  
de la paroi  art6rielle. 


