
15.11. 1970 Specialia 1215 

ind ica t ing  t h a t  b o t h  the  de-novo and  the  t r a n s m e t h y l a -  
t ion  p a t h w a y s  are act ive  in t he  swine arteries.  

The pa t t e rn s  of incorpora t ion  in the  aor ta  and pul-  
m o n a r y  ar ter ies  were no t  s ignif icant ly  d i f ferent  f rom 
those  of t he  coronary  ar ter ies ;  t he  degrees and dis t r ibu-  
t ion of r ad ioac t iv i ty  incorpora t ion  were similar  to those  
found  on incuba t ion  of the  same precursors  w i th  r ab b i t  
aor tas  4 or h u m a n  per iphera l  ar ter ies  6. There  is, therefore,  
no evidence f rom these  expe r imen t s  to suggest  t h a t  the  
d i f fe rent  suscept ibi l i t ies  to  atherosclerosis  of the  coronary  
ar ter ies  and  aor ta  vs. the  p u l m o n a r y  a r t e ry  are a t t r i bu t -  
able to  differences in phosphol ip id  me tabo l i sm of these 
ar ter ies  9. 

Schweins  war  folgender:  Cholin > Ae thano l in  > Serin > 
Glycerin > F o r m a t  > Azetat .  Bet Bebr i i tung  yon  Arte-  
r ien mi t  ~aC-Cholin oder  ~4C-Aethanolamin t r a t  ein deut -  
lich e rh6h te r  E inbau  yon 14C in das Ph o s p h a t i dy l -  
cholin auf. 
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Intestinal Absorption of D-Xylose by Germfree Rats 

I t  is now recognized t h a t  the  morpho logy  of the  
in tes t ine  is de t e rmined  in i m p o r t a n t  ways  by  the  pres- 
ence of the  normal  in tes t ina l  microflora.  Recen t  under-  
s t and ing  of these  effects has  come f rom studies  of germ- 
free animals  which  were shown to have  less mucosal  
surface area ~ and reduced mucosa l  cell t u rnove r  rate2-4 
when  compared  to convent iona l  control  animals.  Dif- 
ferences also have  been observed in t he  morpho logy  of 
t he  re t icu loendothe l ia l  e lements  of the  in tes t ina l  mu-  
cosa 2,6. Despi te  these  morphologica l  observat ions ,  a 
surpr is ingly  small  a m o u n t  of in fo rma t ion  is available 
concerning in tes t ina l  funct ion  in germfree  animals.  We  
have  begun  a series of inves t iga t ions  ~ to  de te rmine  the  
effects  of microorganisms  on in tes t ina l  absorp t ion  and 
th is  repor t  summar izes  observa t ions  on the  absorp t ion  of 
D-xylose by  germfree and  convent iona l ized  rats.  

Materials and methods. Fischer  s t ra in  ra ts  were ob ta ined  
germfree  f rom the  Charles River  Breeding Laborator ies ,  
Wi l lmington ,  Massachuse t t s  immed ia t e ly  af ter  weaning.  
They  were d iv ided r andomly  into 2 groups of equal  
number s  of male  and  female  ra ts  and were t rans fe r red  to 
separa te  TREXLER-type, f lexible plast ic  isola torsL One 
group was ' convent iona l ized '  by  .a p rocedure  previous ly  
descr ibed 6 and served as the  control  group. The o ther  
group of ra ts  r emained  germfree.  Bo th  groups received 
steri l ized die t  L-356 s, steri l ized disti l led wa te r  ad Iibitum, 
and  a v i t amin  supplement .  They  were otherwise  main-  
t a ined  under  ident ical  env i ronmen ta l  condit ions,  the  
single except ion  being the  presence of the  microf lora  in 
the  convent iona l  rats.  Germfree  s ta tus  was de t e rmined  
b iweekly  wi th  s t anda rd  microbiologic t echniques  6. 

At  t he  age of 6.5 months ,  250 mg of D-xylose in 0.5 ml  
of wa te r  was admin i s t e red  to each ra t  by  gastr ic  tube.  
6 h following admin i s t r a t i on  of the  t e s t  solution, the  ra ts  
were killed wi th  chloroform and the  gas t ro in tes t ina l  
t r ac t s  removed.  The con ten t s  of the  "stomach, smal l  
intest ine,  and  large in tes t ine  were collected separa te ly  
by  washing  wi th  isotonic saline solution. The to ta l  a m o u n t  
of D-xylose remain ing  in each sect ion of ~he gast ro-  
in tes t ina l  t r ac t  was d e t e r m i n e d  using the  m e t h o d  of ROE 
and IRICEt The percen tage  of D-xylose absorbed  was 
calcula ted by  the  procedure  of MAI~LA et al. ~6 which  
accounts  for differences in gastr ic  emptying�9  

Results and discussion. The resul ts  are p resen ted  in t he  
Table.  In  germfree  ratsl  11.3% of t he  D-xylose r emained  
in the  s t om ach  a t  the  end of the  t e s t  per iod compared  

to  3.8% in the  s tomachs  of convent iona l ized  rats.  This 
difference was no t  s ignif icant  a t  t he  0.05 level bu t  was 
s imilar  to observa t ions  made  previously  which  indicate  
a decreased ra te  of gastric e m p t y i n g  i n g e r m f r e e  ra t s  6,11 
There  was no difference be tween  germfree  and  conven-  
t ional ized groups ill the  a m o u n t  of D-xylose which  
remained  in the  small  in tes t ine  bu t  s ignif icant ly  more  was  
recovered in the  cecum and colon of germiree  ra t s  
( P <  0.025). The ne t  absorp t ion  Was 74.3% in the  germ- 
free ra t s  and  87.8% in the  convent ional ized  rats ,  a 
s ignif icant  difference ( P  < 0.025). 

These observa t ions  are d i f ferent  f rom those  previous ly  
repor ted  by  HXNE~I~AN 12 in which  it was concluded t h a t  
xylose is absorbed  more  rap id ly  in germfree  rats.  Our 
da t a  are not  comparab le  to  his because he measured  
absorp t ion  dur ing the  first  hour  following admin is t ra t ion ,  
a t ime  when  bo th  germfree and  control  animals  had  
absorbed less t h a n  half  of the  admin is te red  dose. There  
m a y  have  been o ther  differences which  are no t  imme-  
dia te ly  apparen t ,  e.g., in the  composi t ion  of t he  in tes t ina l  
microf lora  of the  contro l  animals.  

Our observa t ions  suggest  t h a t  normai  in tes t ina l  micro- 
organisms have  a s ignif icant  effect  on the  in tes t ina l  ab- 
sorpt ion  of D-xylose bu t  the  exp lana t ion  is no t  comple te ly  
dea r .  We do no t  believe the  decreased absorp t ion  in 
germfree ra ts  was re la ted to in tes t ina l  mot i l i ty .  ABRAMS 
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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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