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No. Poids Glyc6mie Unit6s C'Hs0 
de rats corporel mg/100 ml inhib~es 
examines g (x) (~) % (x-I- S.E.) 

Groupe I hypoglycdmique 5 287 40 39,80 -t- 1,015 GI : GII; P < 0,01 
GI:GIII;  P < 0 , 0 1  

Groupe II normoglye6mique 6 327 150 35,65 =E 0,421 GII:GIII ;  P < 0,1 

Groupe III hyperglye6mique 5 318 250+ 32,14 ~- 1,682 

Six r a t s  ms.les, Wis ta r ,  p e s a n t  225-400 g f u r e n t  sonmis  
au cours  de 3 semaines ,  c o n s 6 c u t i v e m e n t  a u x  6 ta t s  hypo ,  
n o r m o  e t  hype rg lyc6mique .  4 nfi de sang  f u r e n t  sout i r6s  
5. la jugulai re ,  sous anes th6s ie  5. l '6 ther ,  une  lois p a r  
semaine.  Le  s6rum ru t  s6par6 et  i m m 6 d i a t e m e n t  mis  en 
exp6rience.  L ' 6 t a t  hyperg lyc6In ique  fur  p r o d u i t  p a r  
l ' i n j ec t ion  de 8 mmoles  de glucose/100 g de p.c. p a r  voie  
s.c., 1 h a v a n t  la pr ise  de sang. L ' 6 t a t  h y p o g l y c 6 m i q u e  
Iu t  o b t e n u  pa r  u n  jeflne de 18 h suivi  d ' u n e  in jec t ion  de 
1 ix/100 g de p.c. p a r  voie  s.c. d ' insu l ine  Zn  (Connaught ,  
' I n su l in  Toron to ' )  1 h a v a n t  la prise de sang.  L a  glyc6mie 
fur  d6 te rmin6e  p a r  le t e s t  du D e x t r o s t i x  (Ames Co.). 

Les  moyennes ,  les erreurs  s t a n d a r d  et  les va leu r s  P 
f u r e n t  d6 te rmin6es  selon les m6 thodes  usuelles 7 p o u r  
c h a c u n  des  3 6 ta t s  glyc6miques.  

Rdsultats et discussion. Le  s~rum d6compl6men t6  de 
r a t  inh ibe  l ' h6molyse  des 6 ry th rocy te s  de m o u t o n  en  
pr6sence d ' a n t i c o r p s  sp6cifiques, et  du  c o m p l 6 m e n t  de 
cobaye.  L 'e f fe t  i n h i b i t e u r  pers is te  jusqu'5,  une  d i lu t ion  
du  s6rum de r a t  a l l an t  de 1 :16 "~ 1:32. Au cours  des 
exp6riences  pr~sentes  la d i lu t ion  de 1 :8  fur  employ6e.  

L % t a t  g lyc6mique  du  r a t  d6 t e rmine  le degr6 d ' a c t i v i t 6  
a n t i c o m p l 6 m e n t a i r e  dans  le s6rum d6compl6ment6 .  Le 
s6rum p r o v e n a n t  de r a t s  h y p o g l y c f m i q u e s  d 6 m o n t r e  une  
ac t iv i t6  a n t i c o m p l 6 m e n t a i r e  plus  for te  que  le s6rum de 
ra t s  nor lno  ou hype rg lycdmique  ( P  < 0,01). Le s6runl  
de r a t  hype rg lyc6mique  d 6 m o n t r e  l ' ac t iv i t6  an t i compl6-  
m e n t a i r e  la plus fa ible  (Tableau).  

L a  re l a t ion  inve r se  en t r e  Ie degr6 d ' ac t i v i t 6  a n t i c o m -  
p l 6 m e n t a i r e  des s6ra d6compl6men t6s  et  le n i v e a u  de la 
glyc6mie s ' o b s e r v a i t  chez t o u s l e s  r a t s  6tudi6s (Figure).  

Une  plus  for te  a u g m e n t a t i o n  d ' ac t i v i t 6  an t i compl6 -  
m e n t a i r e  a lieu en  a l l a n t  de l ' 6 t a t  n o r m o  5. l ' 6 t a t  h y p o -  
glyc6mique,  q u ' e n  a l l a n t  de l ' 6 t a t  h y p e r  5. l ' 6 t a t  no rmo-  
g lyc6mique  (Tableau) .  

Summary .  The  a n t i c o m p l e m e n t a r y  a c t i v i t y  of decom- 
p l e m e n t e d  r a t  s e rum was d e t e r m i n e d  us ing  a t e c h n i q u e  
of i n h i b i t i o n  of gu inea-p ig  c o m p l e m e n t  in a 50% hemo-  
lysis sys tem.  The  a n t i c o m p l e m e n t a r y  a c t i v i t y  of t h e  
se rum var ies  inve r se ly  to t he  g lycemic  s t a t e  of t he  rats ,  
be ing  h ighes t  in  t h e  s e rum f rom hypo ,  a n d  lowest  in  
t h a t  of hype rg lycemic  animals .  
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G e w i n n u n g  p r i i z i p i t i e r e n d e r  I n s u l i n - A n t i k 6 r p e r  v o n  d e r  Z i e g e ,  Caper domesticus 

Die i m m u n o g e n e  E i gens cha f t  des Insu l ins  wurde  d u r c h  
die ge lungene  E r z e u g n n g  yon  An t i se ren  gegen verschie-  
dene  a r t spez i f i sche  Insu l ine  bei  e iner  Re ihe  von  Tier-  
spezies u n t e r  t3eweis ges te l l t l ,L wobei  j e d o c h  n u r  se l ten  
pr i tz ip i t ie rende  I n s u l i n - A n t i k 6 r p e r  a u f f i n d b a r  w a r e n  a-s, 
so dass  de ren  E x i s t e n z  noch  i m m e r  angezweife l t  wi rd  7. 

I m  Z u s a m m e n h a n g  m i t  U n t e r s u c h u n g e n  zur  At iopa-  
thogenese  des D iabe te s  mel l i tus  a r b e i t e n  wir  a n  der  che- 
m i s c h e n  u n d  b io logischen  Cha rak t e r i s i e rung  von  Insu l in -  
A n t i k 6 r p e r n  (IAK),  wozu sich die Bere i t s t e l lung  gr6sse- 
rer  Mengen  pr / t z ip i t i e render  I A K  ( P I A K )  er forder l ich  
m a c h t .  ~vVir v e r s u c h t e n  deshalb ,  n a c h d e m  es uns  a u c h  
ge lungen  war,  P I A K  gegen R inde r in su l i n  a m  Meer- 
s chwe inchen  zu erzeugen,  e n t s p r e c h e n d e  I m m u n i s i e r u n -  
gen an  der  Ziege v o r z u n e h m e n .  

Dazu  gaben  wir  m/ inn l i chen  Ziegen (Caper domesticus, 
20 30 kg) zehn fach  rekr is ta l l i s ie r tes  R inde r in su l i n  ( V E B  

Ber l in-Chemie)  in k o m p l e t t e m  F r e u n d s c h e n  A d j u v a n s  s. 
Die I n j e k t i o n e n  w u r d e n  i n s g e s a m t  v i e rma l  in  A b s t / i n d e n  
von  jeweils 4 W o c h e n  v e r a b r e i c h t  ; die oft  sehr  p r o t r a h i e r t  
a u f t r e t e n d e n  hypog lykXmischen  I~eak t ionen  b e h e r r s c h t e n  
wir  d u r c h  G lukosegaben  (per os bzw. i.v.). 3 "Wochen 
n a c h  der  l e t z t en  I n s u l i n a p p l i k a t i o n  erfolgte  die E n t -  
b l u t u n g  d u r c h  H e r z p u n k t i o n  m i t  r a sche r  G e w i n n u n g  des 
Serums,  das  bei  - -20  ~ zur  L a g e r u n g  kam.  

W~thrend der  I m m u n i s i e r u n g s p e r i o d e  f a n d e n  wieder-  
ho l t e  ~ b e r p r t i f u n g e n  des I A K - T i t e r s  im S e r u m  mi t t e l s  
des Agarge l -Pr~iz ip i ta t ions tes t s  n a c h  OUCttTIERLONY 9 
s t a t t  (Agargel  1,2%, In su l i n  bzw. S e r u m  in Verona l -  
puf fer  p H  8,6). 

Aus dem Z i e g e n - A n t i i n s u l i n s e r u m  (vorgesch lagener  
T e r m i n u s :  G A I S  - goa t  an t i - insu l in - se rum)  wurde  das  
I m m u n o g l o b u l i n  n a c h  der  v o n  V o s s  10 ftir die G e w i n n u n g  
yon  y -Globu l inen  aus  K a n i n c h e n i m m u n s e r u m  beschr ie -  
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benen  Methode  isoliert :  in GAIS  wird  bei  4~ un te r  
kr/~ftigem Ri ihren  t ropfenweise  ein Al iquot  yon  3 , 2 M  
A m m o n i u m s u l f a t  (in NaC1 0,9%) eingebracht ,  d e r  Nie- 
derschlag in der  KAlte abzentr i fugier t ,  zweimal  gewa- 
schen, in NaC1 0,9% a u f g e n o m m e n  und  fiber eine Sepha-  
dex-G-50-S~LuIe en tsa lz t  ; abschl iessend erfolgen Rein igung 
tiber D E A E - S e p h a d e x  A 50 und  Konzen t r i e rung  mi t te l s  
Druckf i l t ra t ion  (Ultraf i l ter  Lsg 60 Sartor ius  GGttingen). 
Das gewonnene  GAI-7-Globul in  ist eine e lek t rophore t i sch  
einhei t l iche F rak t ion ;  die Ausbi ldung einer s t a rken  Pr~L- 
z ipi ta t ionsl inie  mi t  Rinder insu l in  in der  Immune l ek t ro -  
phorese  (Figur) weis t  e inen hohen  Antei l  yon  P I A K  
im GAI-7-Globul in  aus. 

Mit unseren  Befunden  ist  e rneu t  der Beweis erbracht ,  
dass es gelingt,  prXzipi t ierende I A K  zu erzeugen und  
dazu eine Spezies heranzuziehen,  die grosse Mengen eines 
e inhei t l ichen hoch t i t r igen  Ant i se rums  zu gewinnen  er- 
laubt .  An der  Isol ierung der  P I A K  aus GAI-y-GlobuIin  
und  deren phys ikochemischer  Charakter i s ie rung wird  
gegenwgrt ig  noch  gearbe i te t  n .  

hnlnunelektrophoretischer Nachweis der PIAK ira GAI-7-Globulin. 

Summary .  Ant i se rum was p roduced  agains t  beef  insulin 
in male  goats  (goat ant i - insul in-serum).  I t  conta ins  
p rec ip i t a t ing  insul in an t ibodies ;  t h e y  were ident i f ied by  
immune lec t rophores i s  a s  a f rac t ion of y-globulin. 

M. ZIEGLER und  H. G. LIPPMANN 

Insti tut  /i~r Diabetes <~Gerhard Katsch ~>, 
Bereich experimentelle Diabetes/orschung, 
2207 Karlsburg/Grei/swald (DDR),  23. September 7968. 

1 K. ]nRONFELDT und T. DECKERT, Acta endocr., Copenh. 47, 353 
(1964). 

2 E. R. ARQUILLA und J. FINN, J. exp. Med. 122, 771 (1965). 
3 p. j .  MOLONEY und M. A. APRILE, Can. J. ]3iochem. Physiol. 37, 

793 (1959). 
40.  J. ]3IRKENSHA'vV, S. S. RANDALL und P. C. RISDALL, Nature 

193, 1089 (1962). 
5 y.  HIRATA und H. T. ]nLUMENTHAL, J. Lab. clin. Med. 62, 683" 

(1963). 
6 H. FINGER, W. SCHAEG und H. NIEMANN, Z. Immun. allg. klin. 

hnlnun. 13d, 293 (1967). 
7 j .  H. HUMPHREY und R. G. WHITE, in Immunology [or Students 

o] Medicine (Blackwell Scientific Publications, Oxford 1965), 
p. 446. 

8 j .  FREUND und M. V. BONANTO, J. Iranlun. 48, 325 (1944). 
20.  OUCHTERLONV, Acta path. microbiol, scand. 26, 507 (1949). 

so H. Voss, G. HENNEBERG, R. HERRMANN, H. PICHL, S. SCHULTE- 
OBERBERG und H. WERNER, Zbl. ]nact. Orig. 1, 203 (1967). 

11 Die Untersuchungen wurden mit Mitteln eines Forschungsauftra- 
ges des Ministeriums ffir Gesundheitswesen der DDR durchgefiihrt. 

Modified in vitro Assay for Melanocyte-Stimulating Hormone 

A m e t h o d  for  increas ing the  s e n s i t i ~ t y  of the  in v i t ro  
b ioassay  1 for me lanocy te - s t imu la t ing  ho rmone  (MSH) has 
been  recen t ly  r epor ted  2. The presen t  communica t i on  
describes some modif ica t ions  of this  assay m e t h o d  which 
decrease i ts  var iabi l i ty .  

Methods. The e q u i p m e n t  used for th is  assay has  been 
descr ibed b y  LONG and  GUILLEMIX 3. The gray enamel  
s t anda rd  ref lects  a p p r o x i m a t e l y  28% of t he  l ight  which  
is suppl ied  by  the  P h o t o v o l t  Photoe lec t r ic  Ref lec t ion 
Meter  model  610 and  is used to  set  the  ref lectance scale 
a t  100. The p rocedure  of GESCHWlND and  HUSXBY z is 
followed, excep t  t h a t  ref lec tance  readings  wi th  M S H  
s t anda rd  (A1) are ob ta ined  before addi t ion  of t he  un-  
known  sample  (A2) and  the  t r e a t ed  skins are r insed twice 
wi th  Ringer ' s  solut ion dur ing  the  1 h equi l ibra t ion periods.  

A 3 factor  factor ia l  expe r imen t  was designed to eva lua te  
the  effects of the  following on the  var ia t ion  of t he  assay 
procedure  : (A) c o n s t a n t  i l luminat ion  of the  frogs, (B) pre- 
t r e a t m e n t  of t he  frog skins wi th  MSH, and  (C) applica-  
t ion of 2 rules for selection of sui table  skins. 

Exposu re  of t he  frogs to  cons t an t  i l luminat ion  (900 
foot  candles) was accompl i shed  by  means  of f luorescent  
l ights  p laced a p p r o x i m a t e l y  15 cm above  the  frogs for 
a t  least  48 h. Control  frogs were kep t  in darkness  for 
the  same per iod of t ime.  

P r e t r e a t m e n t  of each frog skin wi th  1 uni t  of M S H  
for 1 h was fol lowed by  a rinse w i th  Ringer ' s  solut ion 
for 1 h. This  p receded  the  usual  add i t ion  of 1 un i t  of 
M S H  s t anda rd  which  resul ted  in the  A 1 reading.  

The f irs t  select ion rule requires  t h a t  a frog skin mus t  
give an init ial  response  of a t  least  8 ref lectance uni ts  to  

qual i fy  for use in the  assay.  The second skin selection 
s t ipu la tes  t h a t  1 h af ter  t r e a t m e n t  wi th  1 uni t  of MSH 
s tandard ,  the  l ight  ref lectance of t he  frog skin m u s t  be 
similar  to  its original  value.  Since the  failure of a skin 
to  r e tu rn  exac t ly  to its basel ine s ta te  of p i g m e n t a r y  
dispers ion will be  a func t ion  of its init ial  sens i t iv i ty  to 
the  s t an d a rd  MSH,  the  following a rb i t r a ry  values  were 
used for the  second rule:  if the  ini t ial  response (A1) to 
t he  1 uni t  of M S H  s t a n d a r d  is 8-10 ref lectance units,  
t he  frog skin m u s t  r e tu rn  exac t ly  to  the  original value;  
if 11-20, it  m u s t  r e tu rn  to  wi th in  1 ref lectance un i t ;  if 
21-30 to wi th in  2 ref lectance uni ts ;  if over  30, to  wi th in  
3 ref lectance units .  

In  order  to  examine  the  po ten t i a l  effects and in te rac t ion  
of the  3 sources of var ia t ion  jus t  indicated,  an analysis  
of var iance  of t he  wi th in  cell var iances  was per formed.  
Since sample  var iances  are d i s t r ibu ted  as Z square  vari-  
ables, a square  root  t r a n s f o r m a t i o n  was made,  thus  
sa t i s fy ing the  r equ i r emen t  of no rma l i t y  by  the  analys is  
of variance.  The sampl ing  p rov ided  the  required inde- 
pendence .  The response  to  0.5 uni ts  of M S H  was ut i l ized 
as the  ' u n k n o w n '  and des igna ted  A s. 

Results and discussion. The resul ts  of the  analysis  of 
var iance  of t he  expe r imen ta l  var iances  af ter  light, pre- 
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