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gegent iber  dieser  Ve rb indungsk l a s se  empf ind l icher  | s t  als 
T. congolense. 

Die b i s h e r  w i r k s a m s t e  Verb indung ,  das  4,4 ' -Bis(4-  
me thy l im idazo l i n -2 -y l ) - t e r eph t ha l an i l i d  (III)  wurde  in der  
F o r m  seines D i m e t h a n s u l f o n a t e s  e ingehend  un te r such t .  
W i r  b e v o r z u g t e n  dieses Salz, da  es besser  wasserl6sl ich 
u n d  wesen t l i ch  gewebsvertrS~glicher war  als z .B.  das 
D i h y d r o c h l o r i d  ode r  die freie Base. Die E l imin ie rung  yon 
T r y p a n o s o m e n  aus  d e m  per ipheren  Blu t  erfolgt  m i t  die- 
sem P r ~ p a r a t  aus se ro rden t l i ch  rasch.  So wird be |  for t-  
g e s c h r i t t e n e r  T r y p a n o s o m e n i n f e k t i o n  (320000 Congo- 
l e n s e t r y p a n o s o m e n / m m  3 Blur)  nach  einer  e inmal igen  
s u b k u t a n e n  G a b e  yon  3 m g / k g  das  B lu r  i nne rha lb  von  
24 h t r y p a n o s o m e n f r e i .  U m  aber  in diesem Versuch  eine 
rez id ivfre ie  T h e r a p i e  zu erzielen, muss  die e inmal ige  
Dosis  au f  4 -6  m g / k g  e r h 6 h t  werden.  

Das  D i m e t h a n s u l f o n a t  yon  I I I  is t  in phys io log i schem 
Milieu sch leeh t  16slich, fiillt d a h e r  n a c h  s u b k u t a n e r  
I n j e k t i o n  tci lwcise aus  u n d  b le ib t  1/tngere Zei t  l iegen. 
Dieser  D e p o t w i r k u n g  is t  o f fenbar  die gu tc  p r o p h y l a k t i -  
sche W i r k s a m k c i t  dicscr  V c r b i n d u n g  zuzuschrc ibcn .  Bis- 
herige Versuche  mi t  50 m g / k g  s.c. e rgaben  einc 5 m o n a t i g e  
P r o p h y l a x e  gegent iber  Bruce i in fek t ionen .  

Summary. C o m p o u n d s  of t he  t e r e p h t h a l a n i l i d e  series 
show, besides t h e i r  a n t i l e u k e m i c  a n d  bac t e r i o s t a t i c  p rop -  
erties, cons iderable  ac t i v i t y  aga in s t  Tvypanosoma brucei 
and  T. congolense. 
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F at -Mobi l i z ing  Substance  in the Urine of Pa-  
t ients  w i th  Diabetes  and with Pituitary Diseases  

and the Effect of Insulin on its Action 

CHALMERS e t  al. 1, fl e x t r a c t e d  a fa t -mobi l iz ing subs tance  
(FMS) f rom t h e  u r ine  of fas t ing  persons,  which  causes 
we igh t  loss, hypog lycaem i a ,  e leva t ion  of lipids in se rum 
and  in l iver  of mice.  Persons  on  n o r m a l  d ie t  do no t  excrete  
t h i s  ma te r i a l .  The  a u t h o r s  found  th is  subs t ance  also in the  
u r ine  of d i a b e t i c  p a t i e n t s  w i t h  ketosis.  These  resul ts  were 
c o n f i r m e d  in t h e  p r e s e n t  exper iments .  

The  u r ine  e x t r a c t  (p repared  b y  CHALMEn'S method)  of 
pe r sons  on  re s t r i c t ed  d ie t  (1000 calories, 50 g carbo-  
h y d r a t e  dai ly ,  for four  days)  caused weight  loss in mice 
w h e n  0.3 m l  of t h e  e x t r a c t  was  g iven  every  o the r  day  sub-  
c u t a n e o u s l y  to  g roups  of mice, each  group h a v i n g  th ree  
an imals .  T h e  mice  were  weighed eve ry  o the r  day  for nine 
days  a n d  t h e  food inges ted  was weighed every  day.  T he  
e x t r a c t  of u r i n e  of t he  persons  on  a d e q u a t e  diet  (2000 
calories  a n d  200 g of c a r b o h y d r a t e  per  day) was ad-  
m i n i s t e r e d  s imi lar ly .  The  con t ro l  an ima l s  received saline. 
I n  o t h e r  e x p e r i m e n t s ,  0.5 ml  of ur ine  ex t r ac t  was given 
s u b c u t a n e o u s l y  to  mice  a n d  2-4  h l a t e r  the  to ta l  l ipid 
c o n t e n t  of l ive r  a n d  of s e r u m  was de te rmined ,  while the  
con t ro l s  rece ived  sal ine.  Blood sugar  de t e rmina t i ons  were 
ca r r ied  o u t  s imi lar ly ,  b u t  on ly  a f t e r  2 h. All these  invest i -  
ga t ions  were  car r ied  o u t  on  13 persons  w i t h o u t  endocr ine  
disease.  All  mice  rece iv ing  sal ine ga ined  in weight  dur ing  
n ine  d a y s  ( m e a n  + 3.13 + 0.23 g). All b u t  one an imal  
rece iv ing  e x t r a c t s  of u r ine  excre ted  on  adequa t e  d ie t  also 
ga ined  in  w e i g h t  (mean  + 2.25 4- 0.35 g). All b u t  two 
an ima l s  rece iv ing  e x t r a c t s  of ur ine  excre ted  on res t r ic ted  
d ie t  los t  w e i g h t  (mean  - 1.93 + 0.21 g); t he  weight  of 
t he se  two  a n i m a l s  d id  n o t  change .  The  food in t ake  of all 
an ima l s  was  t he  same,  t h e  we igh t  loss was not  due to 
decreased  appe t i t e .  The  t r e a t e d  animals ,  while  loosing 
weight ,  were  as l ive ly  as t he  con t ro l s ;  no toxic mani fes ta -  
t i on  occur red .  W h e n  g iv ing  the  FMS in t e rmi t t en t ly ,  de- 
crease a n d  increase  of b o d y  we igh t  occurred in succession. 

The  s e r u m  l ipid va lues  in  mice increased a f te r  in jec t ing 
e x t r a c t s  of u r ine  excre ted  on  res t r ic ted  d ie t  (mean 
+ 145.4 -I- 11.53 rag%) ,  whereas  t he  ur ine  e x t r a c t  ex- 
c re ted  on  a d e q u a t e  d ie t  h a d  v e r y  low ac t iv i ty  (mean 
+ 27.9 4. 12.11 m g %  increase) .  Similar ly  the  l iver lipid 

'fable I. The effect of urine extract of acromegalic patients on ade- 
quate diet 

Change of : 

Body- Serum- laver- Blood- 
weight fat fat sugar 
~% rag% g% rag% 

A c r o m e g a l y  - -  1 .7  4- 235 + 1 .3  - -  6 5  
+ + + + 

- -  1 . 3  + 1 8 0  + 1 . 2  - -  3 3  
+ + + + 

A c r o m e g a l y  + - -  3 . 0  - -  1 0 5  - -  0 . 7  - -  1 0  

d i a b e t e s  + o o o 

Table If. The inhibitory effi'ct of different amounts of insulin on the 
action of I"MS 

l.iver-fat Serum-fat 
g% rag% 

Saline 6.30 325 
FMS 7.65 505 
FMS + 0.2 U insulin 6.20 345 
FMS + 0.1 U insulin 7.05 440 
I:MS + 0.04 U in~,ttlin 7.35 560 
0.2 U insulin 5.95 260 
0.1 U insulin 6.15 340 
0.04 U insulin 6.35 330 

1 T. M. CItALMF.RS, G. L. S. ])At, VAN, and A. l¢.t.:Kwxcrq Lancet 
1960 if, 6. 

a T. M. CllAI.~.tF.l~.S, F.xtrait de L'obdsitd (Expansion Scicntifique, 
Paris 1963). 
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c o n t e n t  rose a f t e r  t he  i n j ec t i on  of e x t r a c t  of u r ine  exc re t ed  
on  r e s t r i c t ed  d ie t  (mean  + 1.21 ± 0.056 g %  ; on  a d e q u a t e  
d ie t  t h e  m e a n  va lue  was + 0.34 ± 0.049 g%) .  T h e  b lood  
s u g a r  dec reased  a f t e r  a d m i n i s t r a t i o n  of ac t ive  e x t r a c t  
( m e a n  38.5 m g % ) .  

I n  t h e  u r ine  of a p a t i e n t  w i t h  S h e e h a n  s y n d r o m e ,  no  
F M S  a c t i v i t y  could be  de t ec t ed  on  r e s t r i c t ed  diet .  On t he  
c o n t r a r y ,  in  two  cases of ac romega ly ,  t h e  u r ine  showed  
F M S  a c t i v i t y  on  a d e q u a t e  die t .  These  f ind ings  sugges t  
t h e  p i t u i t a r y  or ig in  of F M S  x. A t h i r d  p a t i e n t  w i t h  acro-  
m e g a l y  h a d  severe  d iabe tes .  T he  ur ine  e x t r a c t  of t h i s  
pa t i en t ,  whi le  o n  a d e q u a t e  die t ,  caused  w e i g h t  loss in  
mice  b u t  h a d  no  effect  on  l iver  a n d  s e r u m  lipids, s imi la r  
to  t h e  effects  of u r ine  e x t r a c t s  of d i abe t i c s  (Table  I). 

The  ur ine  e x t r a c t  of 16 ou t  of 18 d i abe t i c  p a t i e n t s  
caused  w e i g h t  loss in  mice  in sp i te  of a d e q u a t e  d ie t  (mean  
-- 1.34 4- 0.22 g) (F igure  1), b u t  no  increase  of s e r u m  a n d  
l iver  l ipid levels  was  found.  T he  16 pos i t ive  cases were  
severe  d iabet ics ,  w i t h  h i g h  b lood  a n d  ur ine  s u g a r  levels,  
b u t  w i t h o u t  k e t o n u r i a .  15 p a t i e n t s  rece ived  insul in ,  1 car-  
b u t a m i d e .  Af te r  a d e q u a t e  con t ro l  of t h e  d i abe t i c  s ta te ,  
t h e  w e i g h t - r e d u c i n g  effect  of t h e  u r ine  d i sappea red .  T h e  
two  d iabe t i c s  w i t h  nega t i ve  resu l t s  were  well  b a l a n c e d  
cases. P a r t i c u l a r l y  s t r o n g  w e i g h t - r e d u c i n g  ef fec t  was  
f o u n d  in t h e  u r ine  of a d i abe t i c  p a t i e n t  w i t h  comple t e  
py lo rus - s t enos i s  : one  a n i m a l  los t  7 g a n d  t w o  o the r s  4 - 4  g 
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Fig. 1. The effect of different urine extracts on body-weight of mice. 
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Fig. 2. Insulin inhibits the weight-reducing effect of FMS. 

d u r i n g  9 days .  I n  th i s  case, t h e  f a t - m o b i l i z a t i o n  was en- 
h a n c e d  b y  two  Iae to rs :  b y  d iabe tes  a n d  b y  lack  of food 
i n t ake .  

The  d i s t u r b a n c e  of l ipid m e t a b o l i s m  is f r e q u e n t  in 
d i abe t e s  a. I~ANDLE 4,11 sugges ted  t h e  role of f a t -mob i l i z ing  
s u b s t a n c e s  in  t h e  p a t h o g e n e s i s  of d iabe tes .  YOUNG ~ sug- 
ges ted  t h e  poss ible  role of g r o w t h  h o r m o n e  in  i nduc ing  
d i a b e t e s ;  t h e  f a t -mob i l i z ing  a c t i v i t y  of t h i s  h o r m o n e  is 
well  known .  

I n su l i n  decreases  t he  s e rum l ip id  level  in  d iabe tes .  The  
i n h i b i t o r y  ef fec t  of insu l in  o n  t h e  ac t ion  of F M S  could be  
d e m o n s t r a t e d  in  f u r t h e r  e x p e r i m e n t s .  T h e  e x t r a c t  of 
u r ine  of pe r sons  on  r e s t r i c t ed  diet ,  wh ich  caused  w e i g h t  
loss, increase  of s e r u m  a n d  of l iver  l ipid level,  d id  n o t  
e x e r t  these  effects  if t h e  an ima l s  rece ived  s i m u l t a n e o u s l y  
0.2 U of insul in.  T h e  effect  of insu l in  decreased  in  p ropor -  
t i on  to  t he  dec reas ing  a m o u n t s  i n j ec t ed  (Figures  2 a n d  3, 
T a b l e  II) .  I n  b lood  s u g a r  e x a m i n a t i o n s ,  a s u m m a r i z i n g  
of t h e  h y p o g l y e a e m i c  effect  of F M S  a n d  of insu l in  was 
found .  

T h e  i n h i b i t o r y  effect  of insu l in  on  t h e  f a t -mob i l i z ing  
ac t ion  of F M S  could  be  one  fac to r  in  t h e  se rum- l ip id  de-  
c reas ing  a n d  we igh t -ga in ing  effect  of insul in .  
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Fig. 3. Insulin inhibits the serum- and liver-lipid-increasing effect of 
FM S. 

Zusammen[assung. Es  wi rd  gezeigt ,  dass  b e i m  S h e e h a n -  
S y n d r o m ,  t r o t z  h e r a b g e s e t z t e r  Ka lo r i enzu fuh r ,  i m  U r i n  
die f e t tmob i l i s i e r ende  S u b s t a n z  (Chalmers)  fehl t .  Bei  
Akromegal ie ,  te i lweise  a u c h  b e i m  D i a b e t e s  erwies  sick 
de r  U r i n e x t r a k t  bei  n o r m a l e r  Di~Lt als ak t iv .  E i n e  gleich- 
zei t ige I n s u l i n z u f u h r  v e r h i n d e r t e  die f e t tmob i l i s i e r ende  
W i r k u n g .  
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