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3 • cristallis6e, d 'o r ig ine  porc ine  (Calbiochem.) Les r6sul- 
t a t s  en t r e  les groupes  on t  6t6 c o m p a % s  p a r  la m 6 t h o d e  de 
l ' ana lyse  de va r i ance  21. 

Rdsultats. Nous  p o u v o n s  observer  sur  le T a b l e a u  I que  
les p a r a m g t r e s  de s6cr6t ion (volume, d6bi t s  acides, d6b i t  
pep t ique)  e t  d ' i r r i ga t i on  (FSMG) son t  tous  modif i6s  si 
on  les c o m p a r e  g loba lemen t ,  avec  u n  seuil de s igni f ica t ion 
qui  va r i e  de p < 0,05 5~ p < 0.001; les p lus  larges va r i a -  
t ions  p o r t e n t  sur  le vo lume  du sue, son d6b i t  p e p t i q u e  e t  
sur  l ' i r r iga t ion  de la m u q u e u s e  s6cr6tante .  P a r  cont re ,  
l 'eff icaci t6 s6cr6toire calcul6e, c 'es t -k-di re  la q u a n t i t 6  de 
sang  n6cessaire  X la s6cr6tion de 1 ml  de suc, de 100 tzEq 
d ' ac ide  ou de i m g  de pepsine,  ne  sub i t  aucune  v a r i a t i o n  
globale  s t a t i s t i q u e m e n t  s igni f ica t ive  (F  < 2,77), m6me 
si par fo is  les f luc tua t ions  p a r a i s s e n t  i m p o r t a n t e s  d'ui1 
groupe  ~ l ' au t re .  

Sur  le Tab l eau  I I ,  l lous avons  por t6  les va leu r s  de F 
pou r  une  c o m p a r a i s o n  in t e r -g roupe  lorsque l ' ana lyse  de 
va r i ance  globale  d o n n a i t  des diff6rences s ignif icat ives .  
Nous  a v o n s  aillsi compar6  les r6su l ta t s  o b t e n u s  chez des 
a n i m a u x  t6moins  d o n t  le suc 6 ta i t  recueill i  soi t  pa r  l iga tu re  
soit  p a r  f is tule  e t  nous  avons  tes t6  l 'e f fe t  de l 'hui le  d 'o l ive  
p a r  r a p p o r t  a u x  a n i m a u x  t6moins  respectifs .  I1 ressor t  de 
ce t y p e  de calcul  que la s6cr6t ion e t  l ' i r r iga t ion  des 
es tomacs  fistul6s son t  b ien  p lus  i m p o r t a n t e s  que  celles 
ob t enues  p a r  l iga ture  (0,01 < p < 0,001); ceci es t  
va lab le  pou r  t o u s l e s  p a r a m ~ t r e s  s6cr6toires 6dudi6s. 
P a r  ailleurs,  lorsque Yon ana lyse  l 'e f fe t  de l 'hui le  d 'o l ive  
intraduod611ale, on  p e u t  n o t e r  l 'absel lce  de r6su l t a t s  
s ignif icat ifs  q u a n d  les a n i m a u x  son t  po r t eu r s  d ' u n e  
l iga tu re  py lo r ique ;  mais  si l ' on  examine  l 'e f fe t  de l ' hu i le  
d 'o l ive  sur  la s~cr6tion gas t r ique  recueil l ie pa r  f is tule 
pylor ique,  on p e u t  se r endre  c o m p t e  que le v o l u m e  du suc, 
le d6b i t  d ' ac id i t6  l ibre  et  le F S M G  son t  s t a t i s t i q u e m e n t  
dimil lu6s (0,05 < p < 0,01) p a r  r a p p o r t  aux  a n i m a u x  
t6moins  6ga lemen t  po r t eu r s  de f is tule pylor ique .  

Discussion. Les r6su l t a t s  o b t e n u s  dans  llos cond i t ions  
i l ld iquel l t  donc  u n  h y p e r f o n c t i o n l l e m e n t  de l ' e s tomac  
fistul6 p a r  r a p p o r t  A l ' e s t omac  l iga tur6 ;  il t a u t  soul igner  
que la p6r iode exp6r imen ta l e  est  cour te  (90 rain) mais  
nous  l ' avons  d61ib6r6mellt  choisie ainsi, pou r  que  des 
fac teurs  de cont rd les  secondaires  e t  t a rd i f s  ne  v i e n n e n t  
pas  m a s q u e r  le ph611om~ne que nous  voul ions  6 tudier  ss,e~. 
De t o u t e  mall i~re nos  p r @ a r a t i o n s  t 6m o i ns  ne  son t  pas  
s t imul6es  p a r  des agen t s  exog~nes, si ce n ' e s t  ull <~stress~> 
au n i v e a u  du  pylore.  Or, si d ' ap r6s  BROI)I~2 la l iga tu re  
py lo r ique  p r o v o q u e  une  hypers6cr6 t ion ,  il es t  pa r  ai l leurs 
c l a s s iquemen t  admis  que  la  pr6sence d ' ac ide  darts la 
r6gion an t r a l e  inh ibe  la l ib6ra t ion  de gast r ine ,  ce qu i  
r a l e n t i t  s e c o n d a i r e m e n t  la s6cr6tioll;  p a r  contre ,  lors- 
q u ' u n e  f is tule 6vacue le suc au  fur  e t  /~ mesure  de sa 
fo rmat ion ,  on  p e u t  pense r  que  la  gas t r i ne  exerce ses 
effets  p e n d a n t  une  plus  lollgue dur6e;  ce t t e  h y p o t h g s e  
p o u r r a i t  donc  exp l iquer  que  le suc recueil l i  p a r  f is tule est  
q u a n t i t a t i v e m e n t  plus  i m p o r t a n t ,  p lus  f iche en  acide e t  
en  pepsi l le;  en  m~me t emps ,  u n  h a u t  n i v e a u  de gas t r ine  
endog8lle m a i n t i e n d r a i t  le F S M G  ~ga lement  ~ une  va l eu r  
6levee ~. 

L a  pr6sence d ' hu i l e  d 'o l ive  dans  le d u o d e n u m  d 'al l i -  
m a u x  au  pylore  l iga tur6  ne  p rovoque  p r a t i q u e m e n t  pas  
de modi f i ca t ions  s ignif icat ives .  P a r  coll tre,  l 'hu i le  d 'o l ive  
plac~e i n t r a d u o d 6 n a l e m e n t  chez des r a t s  au  pylore  fistul6 
indu i t ,  darts nos  condi t ions ,  une  d i m i n u t i o n  s igni f ica t ive  
de la s6cr~tion e t  de l ' i r r iga t ion  gas t r iques ;  si l ' on  con-  
sidgre que  ce p r o d u i t  Iavor ise  la l ib6ra t ion  de CCK-PZ,  on  
se t r o u v e  donc  d e v a n t  une  i n t6 r ac t i on  hormol la l e  e t  on 
p e u t  alors  pel lser  que  le CCK-PZ d i m i n u e  la s6cr6t ion 
ga s t r i que  en t r e t enue ,  s inon  st imul6e,  p a r  la gas t r ine  
endog~ne.  Nous  r e t r o u v o n s  1~ u n  r6su l t a t  ana logue  5, celui 
de BROWN et  MAGEE25 qui  on t  m o n t r 6  chez  le Chien  que 
la C C K - P Z  i n h i b e  la s t i m u l a t i o n  acide p rovoqu6e  p a r  la 
l ib6ra t ion  endoggne  de gas t r ine  au  n i v e a u  d ' u n e  poche  an-  
t r a l e  irr igu6e p a r  l ' ae6 ty lchol ine  ou les peptones .  Le m6ca-  
l l isme de ce t te  i n h i b i t i o n  sera i t  de t y p e  comp6t i t i f ,  ces deux  
h o r m o n e s  p a r t a g e a n t  u n  r6cep teur  c o m m u n  au n i v e a u  de 
la cellule pa r i6 ta le  t o u t  au  moins  chez le Chien  2~. Au 
n i v e a u  in tes t ina l ,  le p h 6 n o m ~ n e  es t  s e n s i b l e m e n t  d i f f6rent  
et  il a 6t6 m o n t r 6  chez le Chat ,  que  les h o r m o n e s  gas t ro-  
in tes t ina les ,  61~vent le f lux  sangu in  ~, p r o b a b l e m e n t  pa r  
la  voie  de neu rones  cholinergiques2S. 

Quoi qu ' i l  en  soit, la s t i m u l a t i o n  gas t r i n ique  de la 
s~crdt ion gas t r ique  es t  une  phase  n o r m a l e  du p h 6 n o m 6 n e  
au cours  de la d iges t ion ;  aussi  le recuei l  du  suc gas t r ique  
p a r  fistule,  c 'es t -k-di re  au cours  d ' u n e  p h a s e  gas tg ln ique  
de t y p e  digestif,  nous  pa ra i t - i l  p lus  a d 6 q u a t  que l ' usage  de 
la l iga tu re  py lo r ique  lorsque l ' on  v e u t  6 tud ie r  d '6ven tue l l es  
ac t ions  ou i n t e r ac t i ons  d ' h o r m o n e s  gas t ro - in tes t ina les .  

Summary .  Py lo rus  l iga tu re  h ides  t h e  i n h i b i t o r y  effects 
of endogenous  cho l ecys tok in ine -panc reozyme  (CCK-PZ) 
on  gas t r ic  mucosa l  secre t ion  and  i r r iga t ion ,  whereas  t he  
juice col lected t h r o u g h  t r a n s d u o d e n a l  pylor ic  f i s tu la  
m a k e s  th i s  p h e n o m e n o n  obvious.  I t  appea r s  t h a t  the  
pylor ic  f i s tu la  encourages  i l l t l ibi t ion of gastr i l l ic  secret ion,  
so t h a t  t he  CCK-PZ can  ach ieve  i ts  effects. 

G. DE SAINT BLANQUAT, P. ~FRITSCH et  
]~. DERACHE 

Groupe de Recherches sur la Toxicologie des Aliments 
el des Soissons I N S E R M  (U. 87), 
Insl i tut  de Physiologie, 2 Rue Franfois Magendie, 
F-31400 Toulouse (France), 12 mai 7975. 

21 D. SCHWARTZ, Mdthodes statistiques d l'usage des mddecins et des 
biologistes (Editions m6dicales Flammarion, Paris 1963). 

22 L. R. JoHNsoX, Proc. Soc. exp. Biol. Med. 121, 384 (1966). 
33 y.  H. L~E et J. H. THOMeSON, Experientia 23, 300 (1967). 
24 O. OZTURKCAN, G. DE SAINT BLANQUAT et R. I)ERACIIE, Biol. 

Gastroenterol. 6, 151 (1973). 
26 j .  C. BROWN et D. E. MAGEE, Gut 8, 29 (1967). 
26 M. VAGNE, Path. Biol. 18, 997 (1970). 
2~ S. FASTH, S. I:'ILIPSSON, L. HULTEN et J. ]V[ARTINSON, Experientia 

29, 982 (1973). 
~s p. HEDNER, H. PERSSON et  G. RORSMAN, Acta physiol, scand. 70, 

250 (1967). 

The Influence of F u r o s e m i d e  on the Renal  Excret ion  of Chloramphenico l  and its Metabo | i tes  

The  rena l  excre t ion  of c h l o r a m p h e n i c o l  is usua l ly  a t  a 
r e l a t ive ly  low ra te ,  and  i ts  m e t abo l i t e s  aTe a p p a r e n t l y  
excre ted  on ly  in to  u r ine  1, 3. A decrease  in r ena l  func t ion  
resu l t s  ill a c c u m u l a t i o n  of ch l o r am phen i co l  m e t abo l i t e s  
in t h e  o rgan i sm s . T he  p r e s en t  work  is a n  a t t e m p t  to  
i nves t i ga t e  w h e t h e r  t h i s  l a t t e r  excre t ion  can  be  in f luenced  
b y  a sa lure t ic  d rug  such  as furosemide,  n o t  on ly  to  s t u d y  

t h e  poss ib i l i ty  of d rug  i n t e r ac t i on  b u t  also because  
c o m b i n a t i o n s  of d iu re t i c  d rugs  a n d  an t ib io t i c s  suctl  as 
c h l o r a m p h e n i c o l  f r equen t ly  h a v e  to  be  used in cl inical  
prac t ise .  

I n  a g roup  of 7 hea l t hy ,  c o n s e n t i n g  vo lun tee rs ,  a 
s ingle oral  dose of 1 g chloramphelliCOl was g iven  a t  
07.00 h a n d  u r ine  was  col lected b y  s p o n t a n e o u s  vo id ing  
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Urinary excretion of chloramphenicol (CH), arylamines (NH2) and total nitrocompounds (CNO2) after a single dose of chloramphenieol and 
after admir~istration of cblorampbenicol and furosemide. 

Chloramphenicol Chloramphenicol + Furosemide 

Subject Age Sex Urinary flow Uriilary excretion (rag/4 h) Urinary flow Urinary excretion (rag/4 h) 
(ml/4 h) (ml/4 h) 

CH NH 2 CNO~ CH NH 2 CNO 2 

V.E. 51 ~ 482 15.87 8.72 542.77 1021 10.76 13.66 1203.28 
B.V. 28 ~ 1170 15.30 12.42 380.12 1138 9.12 11.08 540.36 
P.V. 49 ~ 316 24.29 20.91 744.53 908 14.81 33.25 850.93 
K.E. 49 ~ 79 9.05 9.51 539.00 757 8.62 16.73 773.83 
S.O. 49 ~ 692 21.26 20.80 899.02 1795 12.72 31.02 964.32 
N.V. 30 ~ 591 21.66 9.18 657.84 1696 19.07 30.43 775.03 
J.J. 48 ~ 350 23.12 9.48 916.20 856 21.23 ]7.98 972.24 
Average 525 18.75 13.00 668.49 1167 13.76 22.02 868.57 
S.D. 347 5.58 5.50 198.4 412 4.89 9.24 207.24 

a t  4 one-hour  intervals .  The inves t iga t ion  was repea ted  
on the  same subjec ts  1 week later,  bu t  immed ia t e ly  af ter  
admin i s t r a t ion  of the  ant ibiot ic ,  10 mg of Iurosemide 
were in jec ted  i.v. In  a fu r ther  group of 9 pa t i en t s  wi th  
chronic renal  disease, the  same chloramphenicol  dose was 
given oral ly a t  06.00 h, and 10 mg furosemide in jec ted  
at  09.00 h. Blood samples  were t aken  f rom an tecub i t a l  
vein a t  09.00, 10.30 and 12.00 h. Ur ine  was collected by  
spon taneous  voiding at  30-min intervals .  In  all cases, 
inulin was  infused t h r o u g h o u t  a t  a ra te  of 0.36 ml /min.  

In  samples  of se rum and urine, ch loramphenico l  and 
its me tabo l i t e s  were measured  by  a me thod  descr ibed 
elsewhere a. The resul ts  were expressed as ch loramphenicol  
equ iva len tsL  Inul in  was e s t ima ted  by  the  m e t h o d  of 
HARRISON 4 and  Na concen t ra t ions  were de te rmined  by  
rout ine  p h o t o m e t r y .  

The Table gives the  resul ts  in the  hea l t hy  group. I t  is 
clear t h a t  furosemide,  given jus t  a f ter  ant ibiot ic ,  resul ted  
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p < 0.01 
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CNa . 1OO (per cent) 
C i n  
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Relationships between sodium clearance and renal clearances of aryl 
amines (CNH2) and total nitro compounds (CcNo2) calcnlated per 
100 ml of inulin clearance (Cin), after administration of furosemide. 

in a marked  decrease in excre t ion  of the  la t t e r  (p < 0.05). 
The ur inary  excret ion,  however ,  of aryl  amines  and  to ta l  
n i t ro  compounds  s ignif icant ly  increased (/5 < 0.05). The 
Figure shows the  results  f rom the  group of pa t ien ts .  The 
abscissa gives values of Na clearance (shouTing the  effect  
of furosemide),  t he  ord ina te  the  clearance values of aryl  
amines  and to ta l  n i t ro  compounds .  At  th igher  levels of Na 
excret ion,  the  clearance of aryl  amines  approached  t h a t  
of inulin. The clearance of to ta l  n i t ro  compounds  was 
h igher  t h a n  t h a t  of inulin (in some cases by  a fac tor  of 
6 8). This la t te r  fact  suggests  s ignif icant  tubu la r  secret ion 
of to ta l  n i t ro  compounds .  

F r o m  previous observat ions ,  it would appea r  5 t h a t  
ch loramphenico l  is par t ia l ly  reabsorbed  in the  tubules  
af ter  g lomerular  f i l t ra t ion of the  diffusable fract ion.  
There is the  suggest ion in the  p resen t  work t h a t  furosemide 
influences tubu la r  t r anspor t  of the  ant ibiot ic .  I t  is also 
possible t h a t  furosemide al ters  the  b inding of ch lo ramphe-  
nicol to  se rmn proteins,  a factor  which does no t  seem 
highly  probable ,  bu t  which mus t  be excluded.  The 
increase in clearance of aryl  amines  would appea r  to 
involve a decrease in tubu la r  reabsorpt ion .  In  some cases, 
wi th  a h igh level of Na excret ion,  the  clearance of aryl  
amines  was h igher  t han  t h a t  of inulin, i.e. if r eabsorp t ion  
is comple te ly  supressed,  t u b u l a r  secret ion can become 
manifes t .  The increase of to ta l  ni t ro  compounds  excre t ion  
over  and above the  clearance of inulin can be re la ted to 
two  possible mechan i sms :  increased tubu la r  secret ion or 
decreased reabsorpt ion .  The r e su l t an t  clearance value 
clearly es tabl ishes  t h a t  tubu la r  secret ion takes  place, bu t  
is an a r i thmet i c  sum of two processes of opposi te  sign. 
Since in some cases the  clearance of to ta l  ni t ro  compounds  
was 8 •  t h a n  the  clearance of inulin (i.e. h igher  
t h a n  usual  values of f i l t ra t ion f rac t ion - the  ra t io  of 
glomerular  f i l t ra t ion to p lasma  flow) it is also possible 
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t h a t  the  k idney  is a site of fo rmat ion  of these  metabol i tes .  
Quest ions as to  whe the r  t he  osmotic  diuresis resul t ing 
f rom furosemide influences tubu la r  t r a n s p o r t  of ch loram-  
phenicol  metabo l i t es  by  means  of decreased wa te r  re- 
absorpt ion ,  or w he the r  Na ion has  a specific effect,  will 
require  fu r the r  s tudy.  

Summary. Simul taneous  admin i s t r a t ion  of chloram-  
phenicol  and  furosemide (10 mg i.v.) decreased u r ina ry  
excret ion of ch loramphenico l  bu t  increased the  excre t ion  

of its metabol i tes  as aryl  amines  and  to ta l  ni t ro  com-  
pounds.  These la t t e r  increases were d i rec t ly  re la ted  to  
Na excret ion:  

O. SCHI~CK, J. GRAFNETTEROVX, 
V. PRXT and  E. KOTANOVX 

Insti tute/or Clinical and Experimental Medicine, 
Budd]ovickd 800, Praha ,r (Czechoslovakia), 
29 May  7975. 

Dependence on Age of Methamphetamine-Produced Changes in Thermoregulation and Metabolism 

I t  has  been repor ted  t h a t  the  cent ra l  s t imula t ion  
which  is one of the  mos t  p r o m i n e n t  effects of a m p h e t -  
amines,  d iminishes  w i th  age t-3. The presen t  expe r imen t s  
were pe r fo rmed  in order  to inves t iga te  whe the r  th is  loss 
of effect iveness  applies also to o ther  act ions  of t he  
amphe tamines ,  i.e. the  effect  of m e t h a m p h e t a m i n e  on 
overal l  me tabo l i sm and thermoregula t ion .  

Methods. Female  N M R I  mice aged 4-6 weeks (juvenile 
mice) or 20 m o n t h s  (old mice) were used. They  were kep t  
a t  25~ room t e m p e r a t u r e  and fed ad l ib i tum wi th  
s t a n d a r d  diet  (Heri lan*)  before and dur ing  the  experi-  
ments .  M e t h a m p h e t a m i n e  (3 ~g/g) was given s.c. imme-  
d ia te ly  before the  beginning of the  exper iments .  Controls  
were t r e a t ed  wi th  the  same volume of saline. The animals  
were t h e n  placed singly into glass jars  w i thou t  bedding.  
Oxygen  consumpt ion  was regis tered con t inuous ly  by  
means  of small  spirometers ,  and the  rectal  t e m p e r a t u r e  
was measured  a t  the  end of the  expe r imen t s  as descr ibed 
earl ier< In  ano the r  group of animals,  1 and  2 h af ter  t h e  
drug  admin i s t r a t ion  blood glucose (according to HUGGETT 
and  NlXON 5), p l a sma  non-ester i f ied f a t t y  acids (according 
to  DUNCOMBE 6) and  liver glycogen (according to  ESTLER 
and  MITZNEGG ~) were de termined.  For  th is  purpose  the  
animals  were decapi ta ted ,  l iver samples  were excised 
rap id ly  and  frozen in l iquid air wi th in  10 sec. Blood was 
also collected f rom decap i t a t ed  animals.  

Results and discussion. As shown in the  Table,  juveni le  
mice reac t  to  m e t h a m p h e t a m i n e  wi th  an increase of 
the i r  oxygen  consumpt ion  b y  a lmost  50 %.  At  the  same 
t ime  the i r  b o d y  t e m p e r a t u r e  rises s ignif icant ly  by  

1.0 i 0.3~ over  t h a t  of t he  control  animals.  These  
changes  in overall  me tabo l i sm are accompanied  by  a 
decrease of the  glycogen co n t en t  of the  liver by  ca. 60 % 
and a marked  increase of t he  p lasma non-es ter i f ied  f a t t y  
acids. The blood glucose level remains  near ly  unchanged .  

In  contras t ,  in old animals  l iver  glycogen declines 
only by  13 % while the  blood glucose level drops by  31 
mg/100 ml. P lasma  non-es ter i f ied  f a t t y  acids increase 
even  more  than  in the  juvenile  mice. For  reasons dis- 
cussed earlier 8, the  oxygen  consumpt ion  of old mice is 
lower t h a n  t h a t  of young  animals,  and  it is only  insig- 
n i f icant ly  raised by  m e t h a m p h e t a m i n e  (Table). The recta l  
t e m p e r a t u r e  of old mice t r e a t ed  wi th  m e t h a m p h e t a m i n e  
does no t  increase b u t  falls s ignif icant ly  by  1.7 ~c 0.5~ 

These resul ts  suggest  t h a t  juvenile mice t r ea t ed  wi th  
m e t h a m p h e t a m i n e  can easily mobilize the i r  c a rbohydra t e  
and  lipid reserves and  thus  provide  sufficient  energy  for 
the rmogenes i s  and  moto r  act ivi ty ,  which  is increased 
cons iderab ly  under  these  experimens conditions% It 

is well known t h a t  in old animals  the  response of m a n y  
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Effect of methamphetamine (3 lxg/g s.c.) on various metabolic parameters of old and juvenile mice 

Juvenile mice Old mice 

Ist hour 2nd hour ist hour 2nd hour 

Oxygen consumption (Nml/g body weight/h) 
Controls (saline) 4.76 • 0.29 (12) 
Methamphetamiue 6.83 4- 0.73 ~ (13) 

Liver glycogen ([xmoles/g organ weight) 
Controls (untreated b) 
Methamphetamine 82 4- 9 �9 

Blood glucose (mg/100 ml) 
Controls (untreated) ~ 
Methamphetamine 135 4- 6 

Plasma non-esterified fatty acids (}xeqiv/ml) 
Controls (untreated) b 
Methamphetamine 

4.414- 0.31 (12) 2.64 ~= 0.20 (17) 2.43 • 0.19 (15) 
6.51 -4- 0.6].~ (14) 3.25 -4- 0.37 (23) 2.75 4- 0.19 (20) 

210 4- 8 (32) 206 4- 8 (32) 
(22) 111 4- 12 a (22) 168 =[_ 9 a (22) 172 • S a (21) 

133 ~: 3 (36} 134 ~_ 3 (36) 
(23) 137 • 5 (24) 107 • 7,, (23) 103 J_ 7, (23) 

0.49 4- 0.02 (36) 0.54 4- 0.03 (36) 
0.74 i 0.03 ~ (24) 0.71 4- 0.02 '~ (24) 0.93 4- 0.03 ~ (24) 0.87 -4- 0.02 ~ (24) 

Mean values i SEM are given, number of animals in parentheses. ~Difference to control value significant, p < 0.05. bUntreated animals 
were used as controls because earlier studies have shown that injection procedure does not affect the parameters at the times given. 


