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(4)/(5) Dfinnschichtchromatographische Auftrennung des mittels 
NH2OH abgebauten Cu~+-Polymyxin-B-Komplexes: 1,5/zM CuC12 
bzw. Polymyxin 13 �9 5 HC1 wurdml in 1 ml Wasser gel6st, mit NaOH 
pH 8,5 eingestellt und mit einem 18fachen NH2OH-1Jberschuss ver- 
setzt, nach 8 h wurde durch Zuffigen yon EDTA die Reaktion abge- 
brochen (aufgetragen bei (4) 4 und bei (5) 8/zl). Zum Vergleich mit 
aufgetragen: (1) Polymyxin B allein; (2) Cue+-Polymyxin + EDTA; 
(3) Polymyxin 13 mit NH2OH; ((1), (2) und (3) standen cbenfalls je 
8 h bei pH 8,5; aufgetragen je 4/zl). (6)/(7) mit H202 abgebauter 
Cu2+-Polymyxin-Komplex a (aufgetragen bei (6) 4 und bei (7) 8 #1); 
Steigh6he des Fliessmittels - n-13utanol/Pyridin/Eisessig/Wasser 
= 50:20:6:24 - 16 cin vom Auftragepunkt. Platten: Kieselgel S-HR 

der Firma Maeherey, Nagel & Co., Dtiren. 

Zum Vergleich ist  in der  F igur  such  eine df innschicht -  
ch romatograph i sche  A u f t r e n n u n g  der  mi t  H20 2 erhal-  
• Spa l tp roduk te  dargestel l t .  Zum Teil weisen die 
Spa l tp roduk te  in be iden  F~llen ~Lhnliche oder  gleiche Rf-  
Wer te  auf, was darauf  h indeu te t ,  dass wenigs tens  teil-  
weise dieselben Pep t id -Bruchs t f i cke  gebi lde t  werden.  
Auch mi t  N H z O t t  erfolgt  ein Abbau  nur  be im Vorl iegen 
des Pep t ides  als Meta l lkomplex.  Die Degrada t ion  wurde  
wiederum bei p H  8, 5 durchgef i ihr t  - die Komplexb i ldung  
ist dann  vollst / indig s - ,  a l lerdings war  ein 18facher t ]ber -  
schuss an NH2Ot t  - bezogen auf den Cu2+-Polymyxin - 
K o m p l e x  - notwendig ,  wXhrend mi t  1-120 2 ein 6facher 
geniigte 3, such  die Reak t ionsze i t  muss te  yon  2 auf 8 h 
erh/3ht werden,  d a m i t  ein gut  nachweisbare r  Abbau  ein- 
t ra t .  Dies zeigt, dass NH2OH im Cu2+-Polymyxin-Kom - 
p lex weniger  reakt iv  ist  als HzO29. 

Summary. NH~OH as well as H202 (previous results  3,4) 
decompose  the  Cu 2+ complex  of p o l y m y x i n  B as can be 
shown wi th  th in  layer  c h r o m a t o g r a p h y ;  the  spots  of the  
pep t ide  f ragments  of bo th  react ions  were compared .  
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Direct  M e t a b o l i s m  of 7r 
G l u c u r o n o s i d e  

Recent ly ,  the  me tabo l i sm of C19-steroid 17fi-glucurono- 
side w i thou t  cleavage of the  glycosidic l inkage has been 
d e m o n s t r a t e d  1,2. The p resen t  communica t ion  deals w i th  
the  direct  me tabo l i sm of C19-steroid 3fi-glucuronoside. 

Af ter  i.v. admin i s t r a t i on  of 0.32 #g Na-7e-3H-3fl- 
h y d r o x y a n d r o s t -  5- en-  17- one (dehydroepiandros te rone)  
3fl-14C-glucuronoside wi th  2,684,000 d p m  aH and  1,320,000 
d p m  14C (3H/14C = 2.02), p repa red  b iosyn the t i ca l ly  3 and  
ch romatograph ica l ly  pure,  the  24 h urine of a 51-year-old 
female subjec t  was assayed for labelled C19-steroid conju- 
gates.  Employ ing  anion exchange  c h r o m a t o g r a p h y  on 
D E A E - S e p h a d e x  A-50 * and th in  layer  c h r o m a t o g r a p h y  
on silica gel G in ch lo ro fo rm-me thano l - ammonia  (20: 5:0.2 
v/v),  12.55% of in jec ted  3H-act ivi ty  was ob ta ined  in the  
form of double- label led s teroid glucuronosides wi th  a 
SH#4C ratio of 2.10. By  r ech roma tog raphy  of th is  frac- 
t ion  on silica gel G in ch lo ro fo rm-me thano l - ammonia  
(10: 10:0.2 v/v),  on pape r  in hexane -e thy l  ace ta te-ace t ic  
ac id-water  (80:120:60:140 v/v) 6 and d ichloroethane- t -  
bu tano l -ace t ic  ac id-water  (15 : 5 : 6:14 v/v) 6, t he  3-glu- 
curonosides of dehydroep iandros te rone ,  andros t -4-en-  
3,17-dione (androstendione) ,  17f l -hydroxy-androst -4-en-  
3-one ( testosterone),  3e-hydroxy-5~-andros tan-17-one  

(androsterone),  3f l -hydroxy-5~-androstan-17-one (epi- 
andros terone)  + 3e-hydroxy-5f l -andros tan-17-one  (etio- 
cholanolone),  as well as a f rac t ion of polar  glucuronosides 
could be isolated;  all f ract ions exhib i t ing  a pract ica l ly  
unchanged  3H/14C rat io (Table I). Fol lowing the  enzymic  
hydro lys is  of the  var ious  f ract ions  wi th  fl-glucuronidase, 
the  l ibera ted  s teroids  were c h r o m a t o g r a p h e d  on paper  in 
p ropylene  g lycol /methylcyc lohexane7  and  propylene-  
glycol / toluene s. In  add i t ion  to the  above men t ioned  C19- 
steroids,  androst-5-en-3fl ,  17fl-diol (androstendiol) ,  3fl, 16a- 
d i h y d r o x y - a n d r o s t -  5-en- 17-one (16e-hydroxydehydroep i -  
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andros te rone)  a n d  androst-5-en-3fl ,  16~, 17fl-triol (andros-  
t en t r io l )  were s e p a r a t e d  f rom t he  po la r  g lucuronos ide  frac-  
t ion .  Fo r  f u r t h e r  c h a r a c t e r i z a t i o n  of t he  i n d i v i d u a l  com- 
pounds ,  all  s te ro ids  were d i lu ted  w i t h  t he  a p p r o p r i a t e  

Table I. C10-steroid glucuronosides, isolated from 24 h urine 

3-glucuronoside of dpm aH dpm I4C 3H/x~C 

Dehydropeiandrosterone 7,850 3,760 2.09 

Testosterone 27,100 13,400 2.02 

Androsterone 7,700 3,670 2.10 

Etioeholanolone } 
Epiandrosterone 58,180 27,800 2.10 

Androstendione } 
Androstandione 6,100 3,020 2.02 
Etiocholandione 

Polar steroids 124,100 58,100 2.14 

Table II. Specific activity of free steroids after enzymic hydrolysis of 
3-glucuronosides and reverse isotope dilution 

Steroid Specific activity (dpm//zg) after chro- 
matography 

Free 2,4-DNPH- 
derivative 

System A B C D 

Dehydroepiandrosterone 394 380 383 
Androstendione 35.8 33.2 30.4 
Testosterone 119 98.6 98.2 
Androsterone 156 145 142 
Etiocholanolone 36.6 34.5 35.0 
Epiandrosterone 429 415 420 
Androstendiol 178 175, 
16~-Hydroxy- 
dehydroepiandrosterone 156 150 144 148 
Androstentriol 20.0 18.5 

A = paper chromatography in propylene glycol/toluene; B = paper 
chromatography in propylene glycol/methylcyclohexane; C = thin 
layer chromatography on silica gel G in ehtoroform-dioxane (94:6 
v/v); D = thin layer chromatography on silica Gel in chloroforme. 

As free compound. 

non- labe l l ed  s t a n d a r d  a n d  pur i f ied  to c o n s t a n t  s p e c i f i c  
ac t iv i ty ,  t h e  s te ro id  c o n c e n t r a t i o n  be ing  q u a n t i t a t e d  b y  
m e a n s  of t he  2 , 4 - d i n i t r o p h e n y l h y d r a z i n e  r eac t ion  9 (ke- 
ton ic  s teroids)  or  t he  OERTEL--EIK-NEs reac t ion  t0 (andro-  
s t end io l  a n d  andros ten t r io l )  (Table  II) .  The  fo rmer  
p rocedure  n o t  on ly  a l lowed a r epea t ed  c h r o m a t o g r a p h y  
a n d  ensu ing  q u a n t i t a t i o n  of the  coloured  de r iva t i ve  b u t  
p rov ided  t he  s epa ra t i on  of t r aces  of 5e -andros tan-3 ,  17- 
d ione  a n d  5f l -androstan-3,  17-dione ( and ros t and ione  and  
e t iocholandione)  f rom t h e  a n d r o s t e n d i o n e  f ract ion.  

F r o m  these  results ,  i t  becomes  e v i d e n t  t h a t  t h e  d i rec t  
m e t a b o l i s m  of C19-steroid glucuronosides ,  such as reduc-  
t ion  in r ing  A, is no t  l imi ted  to 17fl-glucuronosides b u t  
m a y  o c c u r  w i t h  3/3-glucuronoside also. Hence,  t he  con-  
vers ion  of d e h y d r o e p i a n d r o s t e r o n e  3/~-glucuronoside to 
t he  g lucuronos ides  of a n d r o s t e r o n e  or e t iocho lano lone  
necessar i ly  invo lves  t he  i n t e r m e d i a t e  f o r m a t i o n  of 3, 5- 
d ienol  glucuronoside(3) ,  as ref lec ted  b y  the  i so la t ion  of 
a n d r o s t e n d i o n e  and  t e s t o s t e rone  and  d e m o n s t r a t e d  b y  
o the r  a u t h o r s  XL C o m p a r i n g  t he  d i rec t  m e t a b o l i s m  of 
d e h y d r o e p i a n d r o s t e r o n e  g lucuronos ide  w i th  t h a t  of de-  
h y d r o e p i a n d r o s t e r o n e  s u l p h a t e  or su lpha t ide  respec- 
t ively~L i t  seems n o t e w o r t h y  t h a t  t he  mode  of con juga-  
t ion  does no t  ser iously  af fec t  t he  me tabo l i c  changes  in t he  
s tero id  moie ty ,  a t  l eas t  w i t h  r ega rd  to me t abo l i t e s  
fo rmed  is. 

Zusammen/assung. Es  wird  gezeigt,  dass  b e i m  Menschen  
Steroide  in F o r m  ih re r  3-Glucuronoside  me tabo l i s i e r t  
we rden  kSnnen ,  und  zwar  in t~hnlicher Weise wie dies 
schon  ftir e n t s p r e c h e n d e  17-Glycoside nachgewiesen  wor- 
den  ist. 
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Role  of Bac ter ia l  E n d o t o x i n s  in Intes t ina l  
I s c h e m i c  (SMA) S h o c k  

R e c e n t l y ,  a h y p o t h e s i s  ha s  been  a d v a n c e d  t h a t  impa i r -  
m e n t  of r e t i cu lo -endo the l i a l  s y s t e m  (RES)  func t ion  w i t h  
o v e r w h e l m i n g  e n d o t o x e m i a  is the  cause  of e x p e r i m e n t a l  
i r revers ib le  ( refractory)  shockL  E v i d e n c e  in s u p p o r t  of 
t h i s  thes is  is t h a t  R E S  b lockade  b y  d i f fe ren t  m e a n s  ha s  
been  d e m o n s t r a t e d  to  induce  a loss of e n d o t o x i n  tol-  
e rance  ~ and  to  r e n d e r  an i m a l s  more  suscep t ib le  to  bac-  
te r ia l  e n d o t o x i n s  8. I n  add i t ion ,  i n j ec t ion  of va r ious  t ypes  
of g r a m - n e g a t i v e  b a c t e r i a l  cu l tu res  caused  an  increased  

incidence  of m o r t a l i t y  in  h e m o r r h a g i c  and t o u r n i q u e t  
shock  4. These  l a t t e r  i nves t iga to r s  also d e m o n s t r a t e d  t h a t  
r a b b i t s  r ecover ing  f rom revers ib le  hemor rhag ic  shock  
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