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Discussion. Figure 4 shows t h a t  the  b i -exponen t ia l  
model  is p robab ly  correct  for b o t h  groups of pa t ien t s .  
Measurements  beyond  8 h m a y  indica te  more  compIex 
behaviour .  The pu lmona ry  excre t ion  of 14CO2 following 
glycine-2-~4C has been shown to have  4 components ,  the  
slowest  hav ing  a half  life of 71.5 d a y s !  The reduc t ion  in 
h~ and  C 1 in pa t i en t s  w i th  ileal disease has con t r ibu ted  
mos t  towards  the  reduc t ion  in p u l m o n a r y  excre t ion  of 
~4CO2, the  difference in cumula t ive  excre t ion  being 
grea tes t  in the  per iod 0-3 h following the  t e s t  dose. 

Three of the  pa t i en t s  w i th  ileal resect ion had  low serum 
pyr idoxa l  p h o s p h a t e  concen t ra t ions  and 2 subnormal  
serum folates. Par t iaI  metabol ic  blocks due to deficiency 
of d ie t a ry  co-factors  m a y  be the  cause of t he  reduc t ion  

Mean values for the constants describing the bi-exponential pul- 
monary excretion of 14CO2 from 2 groups of subjects following the 
administration of glycine-l-~4C 

Constant Control Ileal resection Significance 
(mean 4- SD) (mean 4- SD) of difference 

k 1 (h -1) 1.738 4- 0.235 1.092 4- 0.356 ] 
k 2 (h -1) 0.240 4- 0.023 0.267 4- 0.025 
C1 ([xCi) 0.287 4- 0.038 0.097 4- 0.030 
C~ (~Ci) 0.5O7 4- 0.028 0.415 4- 0.018 

p < 0.01 

The significance of the differences between the 2 groups was tested 
by the t-test using 6 degrees of freedom. 

in the  a m o u n t  of glycine metabol ized  to  carbon dioxide.  
In  our 2 groups of subjects  normal  absorp t ion  of glycine 
m a y  be expec ted  because the  p rox imal  small  in tes t ine  is 
the  site of absorp t ion  of amino  acids 5, and in Crohn 's  
disease, the  t e rmina l  i leum is the  p a r t  of the  small  in tes t ine  
affected.  F u r t h e r  expe r imen t s  using i.v. glycine-l- l*C 
would be necessary  to  conf i rm this  point .  

Al though  a reduc t ion  in the  p u l m o n a r y  excre t ion  of 
14CO~ in pa t i en t s  wi th  Crohn 's  disease and ileal resect ion 
has  been  demons t r a t ed ,  i t  is no t  of suff icient  magn i tude  
to  inval ida te  t he  use of the  bile salt  deconjuga t ion  t es t  
of FROM~ and  HOFMANN 1. The m e a s u r e m e n t  of laCO 2 
excre t ion  following oral glycine-l-~4C is a wor thwhi le  
p re l iminary  to  t he  bile salt  deconjuga t ion  test .  An 
erroneous impress ion of the  ex t en t  of in tes t ina l  bile salt  
deconjuga t ion  m a y  be ob ta ined  if the re  is no pr ior  
knowledge of the  p a t i e n t ' s  ab i l i ty  to  conver t  glycine-1- 
14C to  14CO 2. 

Zusammen/assung. Mittels  Cholinglycin-l~C-Atemtest  
fiir eine bakter iel le  Kon juga t i on  im D a r m  wird  gezeigt, 
dass der  Glyc inmetabol i smus  zwischei1 Normalpe r sonen  
und  solchen mi t  I l eumresek t ion  und  Morbus Crohn 
unterschied t ieh  ist, 
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Fig. 4. The rates of pulmonary excretion of 14CO 2 calculated for 
2 groups of patients from the parameters in the Table. Circles rep- 
resent the mean observed rates for patients with ileal resection and 
Crohn's disease (�9 and the control group (Q). 
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I n t e r a c t i o n  of C h i n o f o r m  w i t h  E l e c t r o n  T r a n s f e r  

Since mass ive  dosage of chinoforrn, 5-chloro 7-iodo 
8-quinolinol,  has  been bel ieved in J a p a n  to  cause a 
neu ropa thy ,  called SMON (subacute  myelo-opt ico neuro-  
pa thy) ,  t he  tox ic i ty  of th is  drug  should be s tudied  f rom 
the  v iewpoin t  of i ts  me tabo l i sm in t he  an imal  body.  
Al though  the  de tox ica t ion  of th is  drug  th rough  i ts  
esterif icat ion,  such as g lucuroniza t ion  and  sulfation,  has  
been r epo r t ed  1,~, the  me tabo l i sm of th is  drug  in micro-  
somes has to  be inves t iga ted .  The p re sen t  paper ,  therefore ,  
deals w i th  in te rac t ion  of th is  drug  wi th  l iver  microsomal  
e lectron t rans fe r  sys tem.  

S y s t e m  of  Rat  L i v e r  M i c r o s o m e s  

As exper imen ta l  animals,  male Wis t a r  rats,  weighing 
abou t  100 g, were used. Liver  microsomes  were p repa red  
as usual. The perfused  l iver  was homogenized  in 5 
volumes  of 1.15% KC1 and  the  nuc lear -mi tochondr ia l  
f ract ion was r emoved  by  cen t r i fuga t ion  at  10,000 g for 
10 min.  The microsomes  were collected by  cent r i fugat ion  

1 W. T. HASKINS and G. W. LUTTERMOSER, J. Pharmac. exp, Ther. 
109, 201 (1953). 

2 K. LIEWE~DAnL and B. A. LAMBERG, Nuclearmedizin 6, 32 (1967). 
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Table I. Effect of incubation with chinoform on microsomal electron transfer system 

1431 

Incubation time Addition Cytochrome P-450 Cytochrome b 5 
(min) (nmoles/mg protein) (nmoles/mg protein) 

NADPH-eytochrome e 
reductase activity 
([zmoles/min/mg protein) 

NADH-ferricyanide 
reductase activity 
(~xmoles/min/mg protein) 

0 -- 0.623 0.460 
30 -- 0.531 0.405 
60 -- 0.400 0.388 
30 + 0.340 0.342 
60 + 0.327 0.282 

0.029 1.46 
0.022 1.30 
0.019 1.30 
0.016 1.09 
0.014 1.09 

a t  105,000 g for  60 min ,  w a s h e d  w i t h  t he  same  KC1 
solut ion,  a n d  suspended  in  0.1 M p h o s p h a t e  buffer ,  
p H  7.5. Microsomal  p r o t e i n  was d e t e r m i n e d  b y  t he  b i u r e t  
m e t h o d  3. 

To examine  t he  m e t a b o l i s m  of ch ino fo rm in microsomes,  
the  r eac t i on  m i x t u r e  was m a d e  to con t a i n  3 m g  p r o t e i n  of 
microsomes ,  4 . 2 •  .3 M i soc i t ra te  a n d  0.5 u n i t  of 
i soc i t ra te  d e h y d r o g e n a s e  as N A D P H  g e n e r a t i n g  s y s t e m  
a n d  2.7 • 10 -~ M 14C-chinoform (specific r a d i o a c t i v i t y :  
1.63 mCi /mmole )  in  3.0 ml  of 0.1 M p h o s p h a t e  buffer ,  
p H  7.5. AI te r  i n c u b a t i o n  a t  30 ~ for 100 min ,  t h e  r eac t i on  
was s t opped  b y  h e a t i n g  in bo i l ing  w a t e r  for 5 min,  a n d  
t he  m i x t u r e  was s h a k e n  w i t h  2 ml  of b e n z e n e - p y r i d i n e  
m i x t u r e  (9:1, v /v) .  T he  r a d i o a c t i v i t y  was q u a n t i t a t i v e l y  
t r a n s f e r r e d  to benzene  layer ,  wh ich  was t h e n  sub j ec t ed  
to t h i n  l aye r  c h r o m a t o g r a p h y  us ing  benzene-ace t i c  acid 
(10:1, v /v)  as so lvent .  T he  t h i n  l ayer  c h r o m a t o g r a m  was 
s canned  w i t h  a n  A L O K A  r a d i o a u t o s c a n n e r  mode l  
JTC-201.  The  r a d i o a c t i v i t y  was exclus ive ly  found  in t he  
f r ac t ion  of free ch inoform.  W h e n  o the r  so lvents ,  e thano l -  
acet ic  ac id -wa te r  (7 :1 :2 ,  v /v)  a n d  ch loroform-ace t ic  acid 
(10:1, v /v)  were used, t he  s ame  resu l t s  were ob ta ined .  
Th i s  ind ica tes  t h a t  c h i n o f o r m  is h a r d l y  h y d r o x y l a t e d  or 
d e h a l o g e n a t e d  t h r o u g h  e lec t ron  t r a n s f e r  s y s t e m  in l ive r  
microsomes.  

On t h e  o the r  h a n d ,  effect  of th i s  d rug  on the  c o m p o n e n t s  
of e lec t ron  t r a n s f e r  s y s t e m  in r a t  l iver  mic rosomes  was 
s tud ied .  Af te r  r a t  l ive r  mic rosomes  were i n c u b a t e d  in t he  
buffer  so lu t ion  su spended  w i t h  ch ino fo rm (1.0 m M )  a t  
30~ for  a def in i te  t ime,  t he  a m o u n t s  of c y t o c h r o m e  
P=450 a n d  c y t o c h r o m e  b 5 were assayed  accord ing  to  t he  
m e t h o d  of OMURA a n d  SATO ~,5, a n d  t h e  a c t i v i t y  of 
N A D P H - c y t o c h r o m e  c r educ t a se  a n d  t h a t  of N A D H -  
fe r r i cyan ide  r educ t a se  b y  t h e  m e t h o d s  of OMIJRA and  
TAKESUE 6 a n d  1V[II-IARA a n d  SATO 7, respect ive ly .  A l t h o u g h  
i n d e p e n d e n t  series of e x p e r i m e n t s  revea led  some exper i -  

m e n t a l  dev ia t ion ,  all  t h e  e x p e r i m e n t a l  d a t a  accord  w i t h  
each  o t h e r  in  t h a t  ch ino fo rm decreases  all  t h e  c o m p o n e n t s  
of t he  e lec t ron  t r a n s f e r  sys tem.  Typ ica l  d a t a  are  shown  in 
Tab le  I. E v e n  t h o u g h  t h e  c o m p o n e n t s  in  t he  con t ro l  
decrease  w i t h  t i m e  of i ncuba t ion ,  t h e  decrease  is e n h a n c e d  
b y  t he  coexis tence  of ch inoform.  The  e n h a n c e m e n t  
occur red  m a r k e d l y  before  30 m i n  of t h e  i ncuba t ion ,  
i n d i c a t i n g  t h a t  the  effect  could be  p r o v o k e d  in t h e  in i t ia l  
pe r iod  of t h e  i ncuba t i on .  

The  effect  was  also e x a m i n e d  in in  v ivo  e x p e r i m e n t .  
Ch inofo rm was dissolved in 0.1 N N a O H  to  1.0 rag/0.1 ml  
a n d  in jec ted  to r a t s  i.p. Af te r  t he  in j ec t ion  of 2 m g  of 
ch ino fo rm dai ly  for 5 days,  t he  a n i m a l  was  kil led b y  
d e c a p i t a t i o n  and  l iver  mic rosomes  were p repared .  Con t ro l  
an ima l s  were in jec ted  w i t h  0.2 ml  of 0.1 N N a O H  in t he  
same m a n n e r .  The  a m o u n t s  of t he  c o m p o n e n t s  of e lec t ron  
t r a n s f e r  sys t em were m e a s u r e d  accord ing  to  t h e  m e t h o d s  
descr ibed  above .  The  resu l t s  wh ich  are s u m m a r i z e d  in 
Tab le  I I ,  obv ious ly  i nd ica t e  t h a t  ch ino fo rm c a n n o t  
increase  t he  a m o u n t  of c y t o c h r o m e  P-450, b u t  a p p a r e n t l y  
decreases  it.  This  is also t h e  case for N A D P H - c y t o -  
c h r o m e  c reduc tase .  B o t h  t h e  a m o u n t s  of c y t o c h r o m e  b 5 
a n d  t he  a c t i v i t y  of NADI-I - fe r r icyanide  r educ t a se  were 
also r educed  in  t h e  mic rosomes  of r a t  a d m i n i s t e r e d  ch ino-  
form. The  d a t a  shown  in T a b l e  I I  accord  in p r inc ip le  w i t h  
t h e  d a t a  r epo r t ed  w i t h  mice  b y  YANO et  al. s. 
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Table II. Effect of administration of chinoform on mierosomal electron transfer system 

Administration Cytoehrome P-450 Cytochrome b 5 
(nmoIes/mg protein) (nmoles/mg protein) 

NADPH-cytochrome c 
reductase activity 
([xmoles/min/mg protein) 

NADH-ferricyanide 
reduetase activity 
(~xmoles/min/mg protein) 

0.653 ::~ 0.071 0.349 -~ 0.018 0.027 ~ 0.001 1.14 ~ 0.08 
( n =  3) ( n ~ 4 )  ( n = 4 )  ( n = 4 )  

+ 0.367=[=0.115 0.228-L0.055 0.019Az0.004 0 .81~ 0.25 
( ~ = 3 )  ( ~ = 3 )  ( ~ = 3 )  ( n = 3 )  
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All these results indicate  t ha t  chinoform cannot  be 
metabol ized by  microsomal  electron t ransfer  system, bu t  
decreases the  components  of the electron t ransfer  system. 
Accordingly,  main  mechan ism of de toxica t ion  of chino- 
form might  be ascribed to its esterif ication in the  liver, 
and chinoform, if i t  is no t  esterified, could be toxic  or 
harmful  to biological systems such as microsomal  electron 
t ransfer  system. 

Zusammen/assung. Nachweis,  dass Chinoform, 5-chloro 
7-iodo 8-quinolinoI, mi t  Mikrosomen der Ra t t en leber  

weder  hydroxyl ie r t  noch dehalogenier t  werden kann.  
Inkuba t ion  mi t  Chinoform verminder t  die Komponen ten  
des elektronischen Transfersystems,  was auch mi t  in 
v ivo-Versuchen festgestel l t  wurde. 
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University o/Nagoya, Nagoya (Japan), 3 April 1974. 

Die W i r k u n g  des  Glyz ins  auf  c h r o n i s c h e n  M o r p h i n i s m u s  

Vor kurzem konnten  wir zeigen, dass die synthet ische 
(~Substanz P ,  (SSP) Glyzin (G) im ZNS erh6ht  1. Wi t  
konnten  ebenso zeigen, dass S S P  die Abs t inenzsymptome  
chronisch morphinis ier ter  M~use (CHMM) zuriickdrS~ngt ~. 
Dieser Befund kompt iz ier t  sich durch die Tatsache,  dass 
Nalorphin,  welches die Abs t inenzsymptome  hervorruf t ,  
ebenso G im ZNS erhSht  3. Wi r  haben  in einer  frfiheren 
Arbei t  erwS.hnt, dass G, ffir welches wir  zeigen konnten,  
dass es die hemoenzephale  Barriere durchdrSmgt 4, die 
Abs t inenzsymptome  der CHMM nicht  potenz ier t  3. Aus 
diesen Gri inden glauben wit, dass es interessant  w~re, die 
Wirkung  des G a u f  die Abs t inenzsymptome  CHMM im 
eventuel len  entgegengesetz ten Effekt ,  d.h. im eventuel len  
Zurfickdr~ngen der Abs t inenzsymptome,  zu priifen. I m  
Versuch waren weisse M~nse yon 20 -4- 2 g (eigene Zucht) ; 
chronischen Morphinismus haben wir nach der Methode 
I-IuIDOBRO und MIRANDA 5 durch Tab le t t en implan ta t ion  
(s.c. 70 nag Morphinmbase)  hervorgerufen.  Die Tab le t t en  
wurden nach der Beschreibung yon "vVA,z et  al. ~ her-  
gestellt.  Am 4. Tag bekamen die M~use 200 und 400 mg/kg  
Glyzin i.p. und 30 rain nach Glyzin Nalorph in-Bromid  
100 mg/kg  i.p. Die Abs t inenzsymptome,  die sich als 
Springen und Unruhe  manifest ier ten,  wurden in den 
foigenden 10 rain gezS.hlt. 

Wie aus der Tabel le  ersichtlich, werden bet CHMM die 
Abs t inenzsymptome  durch G unterdr i ickt .  Darnach  wirken 
SSP  und G in diesem E x p e r i m e n t  synergistisch. Sie 
unterdr i icken Abs t inenzsymptome;  Nalorphin,  welches 

ebenso G im ZNS erh6ht,  wi rk t  umgekehr t .  Wir  konnten  
schon friiher zeigen, dass G auch auf andere  Erregungs-  
zust~Lnde beruhigend wirkt,  z.]3. psychomotor ische  
Unruhe,  hervorgerufen durch  fi-fl-iminodipropionitril,  
oder auch Aggressivit / i t  der mgnnl ichen isolierten M/iuse v. 
Es ist interessant ,  zu erwXhnen, dass Nalorphin  die dutch 
/~-fi-iminodipropionitril erzeugte  psychomotor ische  Un- 
ruhe inhibiert ,  w~hrend dieselbe Substanz  ohne Wi rkung  
auf die Aggress ivi tgt  der mXnnlichen isolierten MXuse ist. 
Mephenesin das ebenso G im ZNS erh6ht,  unterdr i ickt  die 
Abs t inenzsymptome  CHMM und die Aggress ivi tgt  der 
isolierten aggressiven M~tuse 7. S S P  beruhig t  diese Ar t  yon 
Aggressivi t~t  ~. Diese Versuche zeigen, dass S S P  und G 
in einigen F~tIlen dieselbe Wirkung  auf  Erregungszu-  
st~nde haben.  Es stell t  sich die wicht ige Frage, ob G auch 
bet chronischem Morphinismus bet Menschen die Ab- 
s t inenzsymptome unterdr i ickt ,  was von  grossem Nutzen  
sein k6nnte.  En tsprechende  Versuche sind im Gange. 

Summary. Glycine inhibi ts  wi thdrawal  induced by 
nalorphine-l ike synthet ic  ' substance P '  oil mice chronical ly 
t rea ted  wi th  morphine.  

P. STERN u n d M .  STERN 

Pharmakologisches Institut der Medizinischen 
Fakult~it, YU-7IOOI Sarajevo (Jugoslawien), 2. Juli 7974. 

Gruppe Anzahl Dosis Sprungzahlinnerhalb p 
Tiere (mg/kg) yon 10 rnin 

Kontrollen 6 38,6 4- 2,9 

Versuchstiere 10 400 21,3 4- 2,5 < 0,01 

Kontrollen 6 -- 66,5 z~ 6,2 

Versuchstiere 6 200 42,5 i 3,5 0,05 
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The  Effects  of a N o v e l  Insec t i c ide  on  Insec t  Cutic le  

A new insecticide under  deve lopment  by  Phil ips- 
Duphar ,  P H  60-40, interferes wi th  the  deve lopment  of 
insect cuticle such tha t  the insect has dif f icul ty  in 
moult ing,  and dies because the  new cuticle ruptures  

before hardening.  Some evidence 1, ~ suggests t ha t  this is 
due to the  inhibi t ion of chi t in  incorporat ion,  thus  
weakening the cuticle. There is no publ ished informat ion  
on wha t  happens  to the  prote in  f ract ion in the  cuticle of 


