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a ted.  Only  a few s t r eaks  of b lood were found  in t he  
lumen .  The  i n t e s t i n a l  mucosa  was i n t a c t  excep t  for  
s ca t t e r ed  areas  of erosion.  

Discussion. L e t h a l  doses of i.v. e n d o t o x i n  p roduced  
d i f fe ren t  effects in  t h e  3 species 5,x~ I n  t he  dog mass ive  
h e m o r r h a g i c  necrosis  of t he  ga s t r o i n t e s t i na l  t r ac t ,  c en t r a l  
lobu la r  necrosis  of t h e  liver,  conges t ion  of t he  k idney ,  
m i n i m a l  e d e m a  of t h e  lungs,  and  occas ional  a reas  of 
m y o c a r d i a l  necrosis  w i t h  zonal  lesions occur red  9, a0. The  
r a b b i t  d e m o n s t r a t e d  m i n i m a l  g a s t r o i n t e s t i n a l  lesions, 
t h r o m b o s i s  of t he  h e p a t i c  vessels  w i t h  necrosis,  myocar -  
d im h e m o r r h a g e s  a n d  necrosis,  and  mass ive  h e m o r r h a g i c  
p u l m o n a r y  e d e m a  10. T he  m o n k e y  r e sponded  w i t h  less 

p u l m o n a r y  p a t h o l o g y  t h a n  t he  r a b b i t  a n d  less gas t ro-  
i n t e s t i n a l  p a t h o l o g y  t h a n  t he  dog and  d i sp layed  no  
hepa t i c  conges t ion  ~~ I n  t h e  p re sen t  expe r imen t s ,  t h e  
pa tho log ic  changes  i nduced  in all 3 species b y  in t r a t l l eca l  
e n d o t o x i n  were essent ia l ly  t he  same  ; mass ive  h e m o r r h a g i c  
p u l m o n a r y  edema,  s u b e n d o c a r d i a l  h e m o r r h a g e  a n d  con-  
ges t ion  of t he  sp lanchn ic  bed,  l iver,  k idneys ,  a n d  adrena ls .  
These  resul t s  i nd i ca t e  t h a t  t he  m e c h a n i s m  of d e a t h  fol- 
lowing CNS e n d o t o x i n  is s imi la r  in  t he  3 species s tud ied .  
Since i n t r a t h e c a l  e n d o t o x i n  does no t  induce  changes  
wh ich  re semble  those  seen fol lowing i.v. endo tox in ,  i t  is 
un l ike ly  t h a t  e n d o t o x i n  a d m i n i s t e r e d  i.v. ac ts  p r i m a r i l y  
on  t he  cen t r a l  ne rvous  sys tem.  

Table I. LDs0 E. coli endotoxin by i.v. and intracisternal routes 

Species Intravenous In traeisternal 

Dog 11.0 mg/kg 5.1 mg/kg 
Rabbit  27.6 mgm/kg 3.5 mg/kg 
Monkey 91.9 mgm/kgm 30.0 mgm/kgm 

Table II. Lung/heart weight ratio (mean ~= S.E.) 

Species Control ~ Intracisternal 
endotoxin 

Dog 1.23 ~ 0.04 2.70 ~ 0.33 
Rabbit 1.74 =l= 0.18 3.34 =L 0.26 
Monkey 1.64 • 0.09 2.83 ~ 0.41 

Zusammen/assung. Pa tho log i sche  Ver / inde rungen  be i  
Kaninchen,"  H u n d e n  u n d  Affen n a c h  i n t r a z y s t e r n a l e r  Ver-  
a b r e i c h u n g  yon  B a k t e r i e n e n d o t o x i n e n  s ind e i n a n d e r  sehr  
~ihnlich, wi ih rend  sie n a c h  i.v. I n j e k t i o n  bei  a l len 3 Tier-  
g ruppen  auf fa l lend  ve r sch i eden  sind. Dies f t ihr t  zur  An-  
nahme ,  dass  die "vVirkung des E n d o t o x i n s  zu r  H a u p t s a c h e  
o f fenbar  n i c h t  t iber  das  Z e n t r a l n e r v e n s y s t e m  geht .  
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The Effect of S o m e  A n t i c h o l i n e s t e r a s e  A g e n t s  and of H e m i c h o l i n i u m  on the A m o u n t  of S u b s t a n c e  P 
in Rabbit  Bra in  and Gut 

I t  has  been  r epo r t ed  t h a t  p h y s o s t i g m i n  decreased  t he  
c o n t e n t  of s u b s t a n c e  P (SP) in  gu t  a n d  in b r a i n  of 
r a b b i t  1, 2 In  order  to  e luc ida te  t he  ac t ion  of o the r  an t i -  
chol ines te rase  agen ts  on  the  S P  c o n t e n t  in  t h e  above-  
m e n t i o n e d  organs  ot t he  r abb i t ,  we s tud ied  t he  effect  
of phospho l ine  iodide and  of pa raoxon .  Phospho l ine  
iodide, an  an t i cho l ines t e rase  a g e n t  which  does no t  pene-  
t r a t e  the  b lood -b ra in  ba r r i e r  3, and  pa raoxon ,  an  an t i -  
chol ines te rase  agent ,  wh ich  p e n e t r a t e s  t he  ba r r i e r  4, were 
used to c lar i fy  more  precisely t he  inf luence  of these  
agen t s  on  t he  S P  c o n t e n t  in  b r a i n  and  in gut .  W e  ad-  
min is te red ,  also, h e m i c h o l i n i u m  No. 3 (HC-3) in order  to  
i nh ib i t  cho l inace ty lase  ac t i v i t y  5 and  m e a s u r e d  t h e r e a f t e r  
t he  c o n c e n t r a t i o n  of SP  in r a b b i t ' s  smal l  i n t e s t i ne  a n d  
in b ra in .  

R a b b i t s  of b o t h  sexes were used weigh ing  f rom 2-3 kg. 
The  ex t r ac t s  were m a d e  f rom t he  whole  of t he  smal l  
i n t e s t ine  and  f rom t he  bra in ,  ce rebe l lum being  left  out .  
The  b r a i n  a n d  smal l  in t e s t ine  were g round  a n d  boiled 
in acidif ied dis t i l led  water .  Af te r  p r ec ip i t a t i on  w i t h  
a m m o n i u m  sulfate,  SP  was adso rbed  on  a l u m i n i u m  oxide 
a n d  e lu ted  w i t h  dis t i l led wa te r  as descr ibed b y  PERNOW 6 
a n d  EULER ~. B ioassay  was pe r fo rmed  on t he  i so la ted  
guinea-p ig  i l eum b a t h e d  in t y r o d e  so lu t ion  which,  also, 
c o n t a i n e d  a t rop ine ,  p r o m e t h a z i n e  a n d  D-lysergic acid 
d ie thy lamide .  A p r e p a r a t i o n  of SP  ( m a n u f a c t u r e d  b y  
H o f f m a n n - L a  Roche,  Basle, Swi tzer land)  c o n t a i n i n g  75 
U / m g  was used as a s t a n d a r d .  T he  recovery  was checked  
and  the  m e a n  recoveries  were of t he  o rder  of 78%. 

Drugs  used were:  phospho l ine  iodide (d ie toxyphospho-  
ry l t iochol ine  iodide), p a r a o x o n  (d i e thy lpa ran i t rophen i l )  

and  h e m i c h o l i n i u m  No. 3 (HC-3). All d rugs  were in jec ted  
s.c. once a day.  P h o s p h o l i n e  iodide was a d m i n i s t e r e d  for 
4 days,  25 tz/kg on t he  f i rs t  day  and  12.5 tx/kg on  t he  
o the r  3 days.  P a r a o x o n  was a d m i n i s t e r e d  for  2 days,  
150 ~x/kg on  t he  f i rs t  day  and  75 ~x/kg on  t he  second day.  
HC-3 was in jec ted  once in dose of 2.5 mg/kg .  "With such  
a big  (toxic) dose we got  more  un i fo rm  resu l t s  t h a n  w i t h  
smal le r  ( 0 . 5 m g / k g  and  0.25 mg/kg)  doses. A b o u t  1 h 
a f t e r  2.5 m g / k g  of HC-3 the  an ima l s  died w i t h  s y m p t o m s  
of a sphyx ia .  

The  resu l t s  are shown  in t he  Table.  P h o s p h o l i n e  iodide 
and  p a r a o x o n  lowered the  SP  c o n t e n t  in  t h e  r a b b i t  smal l  
in tes t ine .  HC-3, on  t he  o the r  h a n d ,  increased  t h e  S P  
c o n t e n t  in  the  smal l  in t e s t ine  (from 2.53=t=0.2 U/g  in 
con t ro l  e x p e r i m e n t s  to  5.70 ~ 0.7 U/g).  P h o s p h o l i n e  
iodide d id  no t  change  t he  SP  c o n t e n t  in t he  b ra in ,  whi le  
p a r a o x o n  and  HC-3 lowered it. 

The  p r e s e n t  e x p e r i m e n t s  are  in acco rdance  w i t h  pre -  
v ious ly  r epo r t ed  resu l t s  t h a t  p h y s o s t i g m i n e  decreases  t he  
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SP con ten t  in r abb i t ' s  smal l  in tes t ine  and  in the  brain.  
Those  ant ichol ines terases  which  pene t r a t e  t he  blood-  
bra in  barr ier  (paraoxon) decreased the  concen t ra t ion  of 
SP in the  brain,  b u t  those  which  do no t  pass  t h a t  barr ier  
did no t  change  it. B o t h  these  ant ichol ines terases  de- 
creased the  SP con ten t  in smal l  intest ine.  HC-3, choline 

Amount of SP (U/g) in brain and small intestine of rabbit after 
administration of drugs 

Drug No. Brain P Small P 
experi- intestine 
merits 

Control 5 16.0 4- 1.2 2.53 4- 0.2 
Phospholine 5 16.1 = 1.1 1.48 ~ 0.15 < 0.025 
iodide 
Paraoxon 5 9.5 -t= 1.2 < 0.05 1.55 • 0.17 < 0.05 
HC-3 5 8.0 -L 0.8 < 0.025 5.70 :~ 0.7 < 0.025 

acetylase inhibitor,,  increased the  SP co n t en t  in the  small  
intest ine.  I t  was  surpris ing to  f ind t h a t  this  subs tance  
decreased the  SP  con ten t  in the  brain.  This  effect  migh t  
well be due to  a sphyx ia  p roduced  by  HC-3. 

The resul ts  of the  p resen t  expe r imen t s  indicate  t h a t  
subs tances  which  affect  acetylchol ine  metabo l i sm can at  
the  same t ime  change the  con ten t  of SP in the  smal l  
in tes t ine  and  in the  bra in  of rabbi t .  

Rdsumd. Les subs tances  ant ichol inest6rasiques  s 'av~rent  
capables  de r6duire la concen t ra t ion  en subs tance  P du 
cerveau et  de l ' in tes t in  du lapin. Cependan t  l 'h6micholi-  
n ium No 3 au g men t e  la concen t ra t ion  de ta subs tance  
P de l ' i n t es t in  et  d iminue  celle du cerveau.  
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Changes in Hydroxyproline Content of Human Dermal Collagen Following UV-Irradiation in vitro 

In  con t ras t  to  senile skin, act inic  elastosis reveals  a 
decrease in hydroxypro l ine  con t en t  of connect ive  t issue 1. 
This  obse rva t ion  needs  fu r the r  exp lana t ion ;  there  migh t  
be a t rue  decrease in hyd roxypro l i ne  con t en t  of collagen 
and  elast in damaged  by  chronic  act inic influence, or th is  
decrease migh t  only be a re la t ive  one, caused by  the  
pa r t i c ipa t ion  of o ther  subs tances  which  do no t  conta in  
hyd roxypro l i n  in the  fo rma t ion  of t he  pathologic  ('elas- 
tot ic ' )  material .  The l a t t e r  a s sumpt ion  seems more  likely. 
As a con t r ibu t ion  to  th is  still unsolved prob lem in act inic  
elastosis, changes  in hydroxypro l ine  con ten t  of h u m a n  
de rmal  collagen were inves t iga ted  following UV-ir radia-  
t ion in vitro.  

Material and methods. Dermal  t issue of h u m a n  abdomi-  
nal  skin was separa ted  f rom adhe ren t  subcut is  and  
epidermis ,  minced,  f reeze-dried and ex t rac ted  wi th  e i ther  
1% acetic acid ( 'acid soluble collagen') or 0.052~I phos-  
p h a t e  buffer  p H  7.2 ( 'neut ra l  salt  soluble collagen') 2. 
I r rad ia t ion  of the  2 collagen solutions wi th  UV-l ight  

17, o----oAcid soluble collagen 
Neutral sall soluble collagen 

10 iO 30min 
Irradiation time 

E 

Increase in hydroxyproline content of acid soluble and neutral salt 
soluble collagen. 

(Hanau S 200, d is tance  20 cm) was pe r fo rmed  in a pe t r i  
dish under  s t eady  st i rr ing and  cooling. In  5 min in tervals  
for 1/2 h, samples  were wi thdrawn .  Hydroxypro l ine  was 
de te rmined  according to  the  mic rome thod  of STEGE- 
MANN 3. The values  given were the  mean  of t r iple  invest iga-  
t ions  in 5 i r rad ia t ion  exper iments .  

Results. I r rad ia t ion  wi th  UV-l ight  causes an increase 
in hyd roxypro l i ne  con ten t  of acid soluble and neu t ra l  
salt  soluble collagen. Control  expe r imen t s  w i th  UV 
absorp t ive  fi l ters only gave ins ignif icant  changes.  The 
relat ive increase of hydroxypro l ine  co n t en t  was h igher  
in acid soluble collagen ( + 5 0 % )  t h a n  in neut ra l  salt  
soluble collagen ( + 4 0 % ) .  For  detai ls  see Figure. 

Comment. H y d r o x y l a t i o n  of pro te in-  or pep t ide -bound  
proline can be effected e i ther  by  oxygen  direct ly or via  
the  fo rma t ion  of hydrogen  peroxide  4, 5. Bo th  mechan i sms  
migh t  be involved  in t he  exper imen t s  p resen ted  here. I t  
mus t  be assumed f rom the  da t a  collected in o ther  s tudies  6 
t h a t  the  energy  reaching the  dermal  connect ive  t issue in 
vivo is suff icient  to  cause h y d ro x y l a t i o n  of bound  proline. 
As UV- i r rad ia t ion  in v i t ro  increases hydroxypro l ine  con- 
t e n t  of collagen, i t  seems mos t  unl ikely t h a t  UV-irradia-  
t ion in vivo produces  an opposi te  effect.  

Zusammenfassung. U V -Bes t r ah l u n g en  yon  mensch-  
l ichem d e rma l em Kol lagen fi ihren in v i t ro  zu eiDer Zu= 
n a h m e  des Hydroxypro l ingeha l t e s .  

W. P. RAAB 

Vienna University Medical School, 
Department o/Medical Chemistry, 
A-7090 Wien (Austria), 73 January 1969. 

i j .  G. SMITH, E, A. DAVlDSON, W. M. SAMS and R. D. CLARK, 
J. invest. Dermat. 39, 347 (1962). 

2 j .  GRoss, J. HICHBERGER and F, O. SCHMITT, Proc. Nat. Aead. 
Sci. lWashington) 41, 1 (1955). 

3 H. STEGEMANN, Z. physiol. Chemie 371, 41 (1958~. 
4 M. BADE and B. S. GOULD, Biochem. biophys. Acta 756, 425 

(1968). 
5 j .  HURYCH, Z. physiol. Chemie 348, 426 (19671. 
6 M. A. PATHAK and K. STRATTON, Arch. Biochem. biophys. 723, 

468 (1968). 


