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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. 
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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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t r e a t m e n t  wi th  MSH, and  appl ica t ion  of the  skin selec- 
t ion rules are p resen ted  in Table  I. I t  can be seen t h a t  
previous  exposure  of t he  frogs to  cons t an t  i l luminat ion  
and p r e t r e a t m e n t  of the  frog skin wi th  1 uni t  of M S H  
did no t  s ignif icant ly  decrease the  var ia t ion  despi te  indi-  
cat ions to  the  con t r a ry  in p re l imina ry  exper iments .  The 
in te rac t ion  of the  effect  of rules wi th  the  effect  of l ight  
p robab ly  reflects  a s l ight  t e n d e n c y  for l ight  to  reduce 
the  expe r imen ta l  var ia t ion.  

Appl ica t ion  of the  f i rs t  of the  2 rules for selection of 
frog skins resul ted in the  g rea tes t  reduc t ion  in the  a m o u n t  
of va r ia t ion  a m o n g  the  A2/A ~ observa t ion  (p < 0.01). 
Use of the  second rule caused a fu r the r  s ta t i s t ica l ly  
s ignif icant  reduc t ion  in var ia t ion  (p < 0.01). The mar-  
ginal means  of the  t r ans fo rmed  var iances  for the  rules 
are as follows: no rule = 0.3236; rule 1 = 0.1704; rule 
2 - 0.1312. The index  of precision (2) = 0.204 when  the  
rules are applied.  

I t  is obviously  desirable  t h a t  the  appl ica t ion  of the  
rules should no t  change  the  m e a n  value of the  obser-  
va t ions  wi th in  any  given t r e a t m e n t .  To de te rmine  wh e t h e r  

Table I. Analysis of variance of transformed variances 

Source d/ Mean squares P 

Light 1 0.00015194 NS 
Pretreatment 1 0.00000850 NS 
Light • pretreatinent 1 0.00058427 NS 
Rules 2 0.04103082 < 0.01 
Light • rules 2 0.00529057 < 0.025 
Pretreatment • rules 2 0.00090760 NS 
Residual 2 0.00006908 

Table II. Analysis of means 
Analysis of variance 

Source Mean squares P 

Light 0.00160777 NS 
Pretreatlnent 0.00086530 NS 
Light • pretreatment 0.00204624 NS 
Rules 0.00226067 NS 
Light • rules 0.00056293 NS 
Pretreatment • rules 0.00022678 NS 
Light • pretreatmcnt • rules 0.00174125 - 
Error 0.00084365 - 

Table of means and sample sizes 

the  rules did ac tua l ly  comply  wi th  th is  requ i rement ,  an 
analysis  of var iance  was pe r fo rmed  upon  the  observa-  
t ions.  The results  of this  analysis  are p resen ted  in Table  II .  
I t  is ev iden t  t h a t  none of the  t r e a t m e n t s  changed  the  
observed  means.  

Eff ic ien t  appl ica t ion  of the  rules requires  t h a t  M S H  
s t a n d a r d  be appl ied  to the  frog skins as t he  f i rs t  t rea t -  
m e n t  so t h a t  only  sui table  skins be used for assay of the  
u n k n o w n  solution. Those inves t iga tors  T M  who tes t  for 
the  M S H  ac t iv i ty  of the  u n k n o w n  solut ion (A1) before 
add i t ion  of the  s t a n d a r d  (As) could still  app ly  the  rules 
af ter  comple t ion  of the i r  assay.  

This in vi t ro  m e t h o d  can de t ec t  M S H  ac t iv i ty  in the  
p lasma  of normal  ra t s  and  has been  used to measure  
changes  in th is  ho rmona l  ac t iv i ty  af ter  var ious  t rea t -  
m e n t s  5. Al though  50 and  100 [zl of r a t  p l a sma  are usual ly 
employed  in the  assay, a l inear log-dose response  curve  
f rom 50-400 ~zl of p la sma  has been  ob ta ined  consis tent ly .  
The add i t ion  of up to 1 ml  of ra t  p l a sma  failed to d imin ish  
the  response  of t he  frog skins to  s t a n d a r d  MSH.  No 
difference was de t ec t ed  in the  M S H  ac t iv i ty  of hemolyzed  
ra t  p l a sma  when  compared  wi th  non-hemolyzed  plasma.  

A l though  the  assay descr ibed here did no t  f ind the  
inh ib i to ry  effects of ra t  p l a sma  upon  frog skin response  
to M S H  no ted  by  GESCHWIND and  HUSEBY 2, unex t r ac t ed  
h u m a n  p lasma  did seem to possess these  proper t ies .  
Whereas  50 ~1 of h u m a n  p l a sma  did no t  affect  the  
response  of the  skins to s t an d a rd  MSH,  as l i t t le  as 100 tzl 
(10% of the  added  volume) was found at  t imes  to  exer t  
an inh ib i to ry  effect.  MSH ac t iv i ty  could no t  be measured  
in normal  h u m a n  beings wi th  th is  b ioassay  despi te  the  
de tec t ion  of MSH ac t iv i ty  in u n t r e a t e d  albino rats.  

For  convenience,  accuracy,  and precision,  the  in vivo 
b ioassay  m e t h o d  for MSH 6 is still preferred.  However ,  
ne i ther  it  6 nor  the  usual in v i t ro  m e t h o d  1 are able to 
de tec t  MSH ac t iv i ty  in normal  ra t  p lasma.  The modif ied  
in v i t ro  b ioassay repor ted  here, therefore ,  provides  a 
sui table and i mp ro v ed  assay sys t em for m e a s u r e m e n t  of 
MSH ac t iv i ty  in t he  p lasma  of ra t s  7,S. 

Rdsumd. L'ac t iv i t6  de I 'MSH dans  du s6rum de ra t  
peu t  ~tre mesur6e m a i n t e n a n t  grace ~ une  m6thode  nou-  
velle, tr~s sensit ive,  de t e s t  biologique in vitro.  Cette  
m6thode  a 6t6 modifi6e de fagon ~ r6duire ~. un m i n i m u m  
acceptable  des var ia t ions  exp6r imentales .  
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Norule Rulel Rule2 

No MSH No MSH No 
MSH MSH MSH 

MSH 

No light 0 .6106 0.5675 0.5176 0.5738 0.5832 0.5427 
(123) �9 (126) (87) (82) (39) (38) 

Light 0.5929 0.6480 0.5813 0.5934 0.5283 0.5904 
(125) (121) (72) (80) (46) (55) 

Sample size. 
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