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�9 t h a t  the  p re l iminary  in jec t ion  of insulin grea t ly  increased 
the  suscept ib i l i ty  of mice  to endo tox in  shock. 

E igh teen  hours  a f te r  t he  admin i s t r a t i on  of e i ther  insulin 
or up to 800 txg of endo tox in  the re  were no deaths .  Signifi- 
can t  mor t a l i t y  was found,  however ,  among  mice pre- 
t r ea t ed  wi th  insulin and  chal lenged wi th  e i ther  200 or 
400 [zg of endo tox in  (70% and 90% morta l i ty ,  respec- 
t ively).  

Insul in  is capable  of he igh ten ing  the  sens i t iv i ty  of 
exper imenta l  animals  to the  vasoac t ive  amines,  h i s t amine  
and sero tonin  7, to  immed ia t e  and  de layed- type  hyper -  
sens i t iv i ty  s ta tes  4, as well as to  anaphy lac to id  agents  
such as d e x t r a n  and  pep tone  4,6. The presen t  expe r imen t  
suggests  t h a t  insul in- induced hypog lycemia  can also 
exacerba te  endo tox in  shock in mice. This resul t  is con- 
s i s ten t  wi th  the  thesis  t h a t  there  is a reciprocal  re la t ion-  
ship be tween  the  glycemic s ta te  of a hos t  and its suscep- 
t ib i l i ty  to a wide va r i e ty  of s t ressor  agents  4-6. If  the  

enhanced  suscept ib i l i ty  of insu l in -pre t rea ted  animals  to  
endo tox in  shock is a resul t  of t he  compound ing  of the  
hypoglycemic  effects  of b o t h  of these  agents,  one migh t  
expec t  t h a t  glucose would exer t  a p ro tec t ive  effect  aga ins t  
endo tox in  shock. Recent ly ,  it  has  been  d e m o n s t r a t e d  
t h a t  glucose is capable  of pro longing the  survival  t ime  
of adrena lec tomized  ra ts  chal lenged wi th  endo tox in  s. W e  
are cur ren t ly  inves t iga t ing  th is  p h e n o m e n o n  in i n t ac t  
animals.  

Rdsumd. Nous avons cons ta t6  que les souris t rai t6es 5. 
l ' insul ine poss~dent  une sensibili t6 ~lev~e 5. l ' endotox ine  
de bact6ries  5. g ram n6gatif.  Ce r6sul ta t  concorde  avec 
l 'hypoth~se  d ' u n e  re la t ion inverse  ent re  la quant i t6  de 
glucose dans  le sang et  la sensibili t~ d ' u n  h6te  5. une 
grande  vari6t6 de <~stressors~>. 
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Effect of insulin on susceptibility of CFW mice to Salmonella typhosa 
endotoxin 

Sensitizing Dose Challenge Dose Dead] 
agent IU agent a [zg total b 

Endotoxin 200 0/10 
- - Endotoxin 400 0/9 

- Endotoxin 800 0/10 
Insulin 0.5 - - 0/8 
Insulin 0.5 Endotoxin 200 7/10 
Insulin 0.5 Endotoxin 400 9/10 
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tions i.p. b Deaths tabulated 18 h after challenge. 
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E t h a n o l  B l o o d  L e v e l s  F o l l o w i n g  A c u t e  i . v .  A d m i n i s t r a t i o n  in  M i c e  

The ra te  of me tabo l i sm of e thanol  in vivo is general ly 
accepted  a s  be ing l inear  and  i n d e p e n d e n t  of blood con- 
cent ra t ion .  The pr inc ipa l  ra te  control l ing factors  are 
t h o u g h t  to  be the  a m o u n t  of l iver alcohol dehydrogenase  
and  the  avai labi l i ty  of NAD 1. In  the  p resen t  s tudy  the  
ra te  of d i sappearance  of blood alcohol has  been  measured  
af ter  a single i.v. in jec t ion  and  has  been found to be b o t h  
concen t ra t ion  d e p e n d e n t  and,  a t  h igh concentra t ions ,  non- 
linear. 

Materials and methods. Adult ,  male, DBA/2  mice, 
20-25 g, were in jec ted  wi th  e thanol  in physiological  saline 
into t he  tai l  vein. Doses of 0.33, 0.67 and  2.67 g/kg were 
used. The dura t ion  of t he  in jec t ion  was 1 min  and  blood 
samples  were w i t h d r a w n  a t  5, 20, 35 and 50 min af ter  
the  in jec t ion  was complete .  Samples  were t aken  f rom 
the  re t ro-orb i ta l  sinus d i rec t ly  into a 50 [xl disposable  
mic rop ipe t t e  and the  e thanol  concen t ra t ion  de te rmined  
by  the  m e t h o d  previous ly  descr ibed ~. 

Results. The resul ts  are shown in the  Figure. At  the  
lowest  dose level (0.33 g/kg) t he  blood e thanol  concen-  
t r a t ion  decreases a t  a ra te  of 17.3 txg/ml/min dur ing the  
first  per iod and  falls to  less t h a n  half  th is  ra te  dur ing  the  
second interval .  For  t he  0.67 g/kg dose the  ra te  dur ing  
the  f irs t  2 per iods  is cons t an t  and  equal  to  the  init ial  
ra te  a t  the  lower dose level. I n  the  final 15 min  per iod 
the  ra te  decreases s l ight ly  b u t  no t  significantly.  Af ter  the  

2.67 g/kg dose the  initial  decline of blood alcohol is more  
t h a n  twice t h a t  seen af ter  the  lower doses ( P <  0.002). 
During the  second in terval  t he  ra te  is s o mew h a t  grea ter  
t h a n  t h a t  a f ter  the  smaller  doses b u t  in the  final 15 min  
is very  s ignif icant ly  smaller  ( P  < 0.01). 

Discussion. The results  ob ta ined  here wi th  the  2 lower 
doses (0.33 and  0.67 g/kg) conform wi th  the  idea t h a t  
the  ra te  of e thanol  me tabo l i sm is l inear and  independen t  
of concen t ra t ion  provided  t h a t  t he  concen t ra t ion  exceeds 
t h a t  requi red  to sa tu ra te  the  avai lable  alcohol dehydro-  
genase. Below this  concen t ra t ion  blood alcohol levels 
are known  to fall exponen t ia l ly  3 and this  explains the  
fall off in ra te  seen here a t  the  lowest  dose. The results  
ob ta ined  wi th  the  h ighes t  dose (2.67 g/kg) do not,  how- 
ever, f i t  th is  concept .  The to ta l  me tabo l i sm over  the  
whole 50 min per iod is subs tan t i a l ly  the  same as t h a t  
seen a f te r  the  lower doses b u t  th is  is made  up of a ve ry  
rapid  init ial  ra te  ba lanced by  a smal l  or negligable final 
rate.  The large increase in ra te  in the  init ial  per iod 
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(5-20 min)  c o m p a r e d  w i t h  t he  r a t e  seen a f t e r  t he  lower 
doses suggests  t h a t  an  a l t e r n a t e  me tabo l i c  p a t h w a y  wh ich  
requires  a h i g h  c o n c e n t r a t i o n  of e t h a n o l  is coming  in to  
p l ay  since t he  lower doses m u s t  be  p r e s u m e d  to give a 
c o n c e n t r a t i o n  of e t h a n o l  suff ic ient  to  s a t u r a t e  t he  avai l -  
able  alcohol  dehydrogenase .  P r e l i m i n a r y  resul t s  f rom th i s  
l a b o r a t o r y  ind ica te  t h a t  t he  mic rosomal  mixed  func t ion  

~0 
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25 

2O 

5-20 20-35 5-20 Z0-35 35-50 5-20 20-35 35-50 
Tirne(min) 

0.33 0.67 2.57 
Dose g/Kg body weigilt 

Decline in b lood  e thano l  a f t e r  i .v. dosage.  Mice rece ived  0.33, 0.67 
a n d  2.67 g /kg  b o d y  wt.  i .v. i n to  the  tai l  vein.  The  r a t e  of d isap-  
pea rance  of e t hano l  f rom the  b lood  for  the  per iods  5-20,  20-35  a n d  
35 50 inin is shown  ( i  S.E.M.) for  the  3 doses. 

oxidase  sys t em wh ich  ha s  been  r epo r t ed  to  oxidize e thano l  ~ 
is such  a possible  p a t h w a y .  The  f ina l  pe r iod  (35-50 rain) 
a f t e r  th i s  dose is cha rac t e r i zed  b y  a v e r y  slow r a t e  of 
e t hano l  me tabo l i sm.  Th i s  b iphas ic  effect  m a y  be  exp la ined  
b y  a s suming  t h a t  fol lowing a large dose of e t h a n o l  t he  
l imi t ing  fac tor  a f te r  t he  in i t ia l  pe r iod  of r a p i d  m e t a b o l i s m  
becomes  t he  r a t e  of r eox ida t i on  of N A D H  2. I t  seems f rom 
the  resul t s  t h a t  th i s  r e o x i d a t i o n  is s lower a f te r  a large  
t h a n  a f te r  smal le r  doses wh ich  would  sugges t  t h a t  t he  
ox ida t i on  of N A D H  2 can  be  depressed  b y  rap id  e t h a n o l  
m e t a b o l i s m  leading  to  a l t e r n a t i n g  per iods  of fas t  a n d  
slow me tabo l i sm.  P r e l i m i n a r y  e x p e r i m e n t s  in  t he  monkey ,  
a species which  al lows for r epea t ed  samples  to  be  t a k e n  
over  a per iod  of hours ,  h a v e  conf i rmed  th i s  p a t t e r n  a f t e r  
a h igh  (2.67 g/kg) b u t  no t  a f t e r  a lower  (1.33 g/kg) dose 
of e t hano l  5. These  effects  are be ing  i nves t i ga t ed  6. 

Zusammen/assung. N a c h  einer  e inze lnen  i n t r a v e n 6 s e n  
Dosis v o n  0,33, 0,67 u n d  2,67 g/kg ~_thanol wurde  der  
Stoffwechsel  in MSmsen u n t e r s u c h t .  Es  w u r d e n  dosen-  
abh~ng ige  Geschwind igke i t en  des Stoffwechsels  gefunden.  
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Die  W i r k u n g  v o n  N a 3 [ C a - D T P A  ] auf  d e n  G l y k o g e n g e h a l t  v o n  N i e r e  u n d  L e b e r  der  R a t t e  

Bei  der  s y s t e m a t i s c h e n  U n t e r s u c h u n g  der  P a t h o g e n e s e  
von  Nie rensch i id igungen  bei  R a t t e n  d u r c h  den  Chelat -  
b i ldne r  Na2ECa-~.DTA 1 ( A t h y l e n d i a m i n t e t r a a z e t a t )  konn-  
t en  wir  den  in der  L i t e r a t u r  1-7 n i ch t  b e s c h r i e b e n e n  Be- 
fund  e rheben ,  dass  A D T A  n e b e n  der  h y d r o p i s c h e n  Dege- 
n e r a t i o n  auch  zu e iner  auf fa l l enden  Z u n a h m e  v o n  his to-  
chemisch  d a r s t e l l b a r e m  Glykogen  in b e s t i m m t e n  Ne- 
p h r o n a b s c h n i t t e n  f t ihr t  8. Diese Fes t s t e l l ung  gab  Anlass,  
bei  der  vo r l i egenden  Arbe i t  t iber  die W i r k u n g e n  des d e m  
.&DTA v e r w a n d t e n  Na3~Ca-DTPA ] (Di~i thylent r iamin-  
p e n t a a z e t a t )  n e b e n  den  Nie ren  auch  Lebe r  u n d  D a r m  - 
als m6gl icherweise  mi tbee in f lu s s t e  Organe  - zu un te r -  
suchen.  D T P A  is t  insofern  yon  Interesse ,  als es j e t z t  
a l lgemein  als A n t i d o t  der  W a h l  bei  V e r g i f t ungen  m i t  
b e s t i m m t e n  s t ab i l en  u n d  r a d i o a k t i v e n  Meta l l ionen  an- 
gesehen wird  2, was eine wei te r f i ih rende  Ana lyse  (vgl. 
2, 10, ix) der  a l lgemeinen  tox i schen  W i r k u n g e n  wi inschens-  
wer t  m a c h t .  

Versuchs t i e re  waren  m~nn l i che  R a t t e n  des Hei l igen-  
b e r g - S t a m m e s ,  denen  1, 2, 4 bzw. 8 m m o l  Na3[Ca-DTPA] 
kg  1/d-1 i.p. oder  s.c. in j iz ie r t  wurde.  Kon t ro l l t i e r e  erhiel-  
t en  /~quimolare Kochsalz l6sung.  Jeweils  24 h n a c h  e iner  
vo rgegebenen  Zah l  v o n  I n j e k t i o n e n  w u r d e n  je 5 Tiere 
du rch  J~ther get6te t .  Die F i x i e r u n g  e iner  2 m m  d icken  
Quersche ibe  e iner  Niere, eines Stt ickes D u o d e n u m  und  
Leber  erfolgte  in e i ska l te r  R o s s m a n s c h e r  L6sung.  An  7 
d icken  S c h n i t t e n  wurde  die P J S - R e a k t i o n  n a c h  Mac- 

M a n u s -  zur  G lykogenkon t ro l l e  n a c h  D i a s t a s e b e h a n d l u n g  
- du rchge f t i h r t ;  K e r n f ~ r b u n g  n a c h  ~Weigert. 

Bere i t s  24 h n a c h  1 m m  kg-1/d t 15.sst sich in den  Zellen 
der  M a r k s a m m e l r o h r e  eine G l y k o g e n v e r m e h r u n g  nach -  
weisen (Figur  1). Sic n i m m t  m i t  den  wei te ren  I n j e k t i o n e n  
zun~tchst noch  zu, d a n n  wieder  ab, wobei  d a n n  in de r  
ganzen  Hen leschen  Schleife G lykogen  a u f t r i t t  (F iguren  
2 und  3). 
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