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Summary. Bioassay, using the ra t  hemidiaphragm and 
epididymal  fat  pad preparations,  has been performed 
upon the plasma and upon a T.C.A.-ethanol extract  of 
the plasma of fourteen newly diagnosed diabetics. Im- 
munoassay of the  extracts  was also carried out. Both 
bioassay and immunoassay of three pooled T.C:A.-ethanol 
extracts  (Dr. W.L .  A s ~ o ~ )  were performed. - -  Five of 
thirteen plasmas tested showed insuhn-like ac t iv i ty  (ILA) 
on the hemidiaphragm, while all of fourteen tested on the 
fat  pad  showed ILA.  In  contrast ,  eleven of four~eem ex- 
tracts revealed considerable amounts  of I L A  on the 
hemidiaphragm. Again, all the extracts  revealed I L A  
upon the fat pad.  Immunoreact ive insulin was found in 
all extracts,  bu t  the levels of ' insulin' measured by  this 
method were much lower than  those measured by  the 
fat  pad  assay. No extract  showed significant antagonism 
to the effects of added insulin (1 mu/ml) on the hemi- 
diaphragm. --  Two of the pooled extracts  contained very 
large amounts of both  bioassayable and immunoreact ive 
insulin. No one of the three, however, in our experiments,  
showed any significant antagonism to the effects of added 
insulin on the hemidiaphragm. 

Les propridtds d'extraits de plasma humain par l'acide 
trichloracgtique-gthanol. 1. Dosage biologique et immunolo- 
gique du plasma et des extraits. 

t~sumg. Le dosage biologique, utflisant les prgpara- 
tions d'h@midiaphragme et de tissu adipeux de l 'Spidi- 
dymo de rat ,  a ~t5 rSalis@ sur le plasma et sur un extra i t  
par  Facide trichlorac~tique (T.C.A.)-Sthanol du plasma 
de quatorze diab~tiques r@cemment diagnostiqu@s. Le do- 
sage immunologique des extrai ts  a @t5 ~galement r~alis~. 
A la lois, le dosage biologique et le dosage immunologique 
de trois ~pools~> d 'ext ra i t s  par  le T.C.A.-~thanol (Dr. W.L .  
A s ~ o ~ )  ont gt@ r~Mis6s. --  Cinq des treize plasmas test@s 
montr@rent une activit5 insulinique (ILA) sur l 'hSmidia- 
phragme tandis  que les quatorze plasmas test~s sur le 
tissu adipeux montr~rent tous de I ' ILA. Par  contre, onze 
des quatorze oxtraits  r~v~l@rent des quantitSs consid~ra- 
bles d ' I L A  sur l'h@midiaphragme. De plus, tousles  extrai ts  
montr~rent une I L A  sur le tissu adipeux. De l ' insuline 
immunorSactive a ~t5 trouv@e dans tous les  extraits,  mais 

les t aux  ((d'insuline)) mesurds par  cette mdthode gtaient 
beaucoup plus b a s q u e  ceux mesurds par  le dosage sur le 
tissu adipeux. Aucun extra i t  ne prdsentait  d 'antagonisme 
significatif pour les effets de l ' insuline (1 mu/ml) ajout@e 
sur l'h@midiaphragme. --  Deux des (,pools)> d 'ext ra i ts  con- 
tenaient  de tr~s grandes quantitds ~ la lois d' insuline 
biologiquement dosable et immunordactive. Cependant 
aucun des trois extrai ts  ne montra i t  dans nos expdriences 
d 'antagonisme signifieatif sur l 'hgmidiaphragme pour les 
effets de l ' insuline ajoutde. 

Die Eigenschaften yon Trichloressigsgture-~thylalkohol- 
Extralcten des menschilchen Plasmas. 1. Biologische und 
immunologische Insulinbestimmung yon Plasma und Ex- 
tralcten. 

Zusammenfassung. Plasma und Plasma-Trichloressig- 
saure-Athylalkohol-Extrakte  von 14 frisch entdeckten 
Diabet ikern wurde mit  biologischen Insulinbestimmungs- 
methoden unter  Verwendung des Rat tenhemidiaphragms 
und des epididymalen Fet tgewebes untersucht.  Aul~er- 
dem wurde die immunologische Insulinbest immung der 
Ex t rak te  durchgefiihrt.  Drei ,,gepoolte" Trichloressig- 
s~ure-Alkohol-Extrakte (Dr. W.L .  ASHTO~) wurden der 
biologischen und immunologischen Insulinbest immung 
unterzogen. - -  Fiinf der 13 getesteten Plasmen zeig- 
ten sine insulinahnliche Akt iv i t a t  (ILA) am t temi-  
diaphragma,  wiihrend alle 14 untersuchten Plasmen am 
Fet tgewebe eine I L A  aufwiesen. I m  Gegensatz dazu liel]en 
sich bei 11 von 14 Ex t rak ten  betrachtl iche Mengen einer 
I L A  am Zwerchfell nachweisen. Wieder zeigten alle Ex- 
t rak te  eine I L A  am Fettgewebe.  Immunologisch wirk- 
sames Insulin fand sich in allen Ext rakten ,  doch lagen die 
mit  dieser Methods gemessenen Insulinspiegel viel tiefer 
als die mi t  der Fet tgewebsmethode best immten Werte.  
Kein E x t r a k t  zeigte am Diaphragma sine signifikanten 
Antagonismus gegeniiber der Wirkung zugefiigten Insu- 
lins (1 mE/ml).  - -  Zwei der , ,gepoolten" Ex t r ak te  ent- 
hielten sehr groins Mengen biologisch und immunologisch 
bes t immten Insulins. Keiner der drei Ex t rak te  zeigte je- 
doeh in unseren Versuchen am Zwerchfell eiuen signifikan- 
ten Amtagonismus gegeniiber der Wirkung zugefiigten In- 
sulins. 

W e  have  p rev ious ly  r epor t ed  our fai lure to  de tec t  
insu l in - inh ib i to ry  a c t i v i t y  in  t r ich lorace t ie  ac id-e tha-  
nol (TCA-ethanol)  ex t rac t s  of no rma l  h u m a n  p l a sma  
when t es ted  upon  the  r a t  hemid i aph ragm p r e p a r a t i o n  
(K~.E~, 1963, CA~EaO~, KEE~ and  MENZINGER, 1964). 
The proper t ies  of these  ex t r ac t s  fur ther  d e p a r t e d  f rom 
those  descr ibed b y  others,  p r inc ipa l ly  VALLA~C~- 
OWE~ and  co-workers  (VALLA~C~-0WE~, D w ~ ] ~ s  and  
CAMPBELL, 1958; VALLA~cE-OwE~ and  L I L L ~  1961 a 
and  b), in  t h a t  t h e y  exe r t ed  signif icant  insul in- l ike 
a c t i v i t y  ( ILA) upon  the  hemid iaphragm.  

W e  have  e x t e n d e d  our observa t ions  to  a s t u d y  of 

ex t r ac t s  p r e p a r e d  from the  p l a sma  of newly  diagnosed,  
u n t r e a t e d  diabet ics .  This  p a p e r  presents  the  resul ts  
toge the r  wi th  those  ob ta ined  using th ree  TCA-e thanol  
ex t r ac t s  k i n d l y  suppl ied  b y  Dr.  W . L .  ASHTO~. These 
were pooled f rom three  groups of p r e p a r e d  ma te r i a l  
charac te r i sed  as 1) an tagonis t i c  2) semi-an tagonis t ic  
and  3) non-an tagonis t i c  and  t h e y  were the  subjec t  of 
a r epor t  b y  ASHTO~ (1965), in which the  sources of the  
ex t r ac t s  are  descr ibed.  

The  accompany ing  p a p e r  describes our findings re- 
l a t ing  to  the  physica l ,  chemical  and  immunolog ica l  
p roper t ies  of some of the  ex t rac ts .  
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Materials and Methods 

Venous b lood samples  were col lected f rom newly  
d iagnosed  diabet ics ,  before t r e a t m e n t ,  in severa l  hos- 
p i ta l s  t h r o u g h o u t  Br i ta in ,  t h rough  the  good  offices of 

The  insul in- l ike a c t i v i t y  ( ILA) of the  p l a sma  and  
ex t r ac t s  were assayed  on rat e2ididymalfat by  a micro- 
i ncuba t ion  assay  ( K ~  et  al., 1966) using the  glucose 
u p t a k e  of a p p r o x i m a t e l y  25 mg pieces of fa t  in 250/A 
of m e d i u m  as the  index  of ac t iv i ty .  The effect of bio- 

Table 1. The effect of T. C.A.-ethanol extracts from diabetic plasma upon rat hemidiaphragm 

Pat ient  Glucose uptake of hemidiaphragms (rag/g/90 rain) incubated in: 

a) buffer b) buffer + c) buffer + d) buffer + insulin I.L.A. 
alone 2 g/ t00 mI insulin 1000 ~U/m of 

Initials Sex Age Ke~osis extract  1000/~U/ml + extract  plasma 
2 g/ t00 ml (/~U/ml) 

1 A F  F 15 4- 8.00 ~= 0.11 8.01 -b 0.49 11.86 4- 0.48 10.53 4- 1.18 0 
2 l%K M 17 4- 7.63 • 0.67 11.59 =~ 1.65 12.92 • 1.79 10.11 4- 1.59 0 
3 I~IB M 20 @@ 8.35 • 0.33 8.94 4- 0.21 10.98 • 1.33 11.10 4- 1.40 0 
4 JD F 21 --  7.71 4- 0.34 8.91 4- 0.30 9.38 4- 1.33 10.19 :h 0.80 0 
5 ABr F 22 ~ +  4- "1.61 -t- 0.31 *2.69 4- 0.40 *2.07 • 0.26 *2.90 • 0.24 0 
6 B K  F 23 + + - -  - -  8.39 4- 0.46 8.38 4- 0:22 - -  

7 FI-I M 23 ~- ~ . . . . .  
8 BT IV/ 24 --  7.48 • 0.10 10.99 4- 2.05 10.91 • 2.02 8.89 ~ 1.57 20 
9 TB 1Vi 25 + "1.15 4- 0.23 "1.79 4- 0.08 "2.01 4- 0.06 "2.61 • 0.46 0 

10 J W  IV/ 29 ~- 6.84 :j: 0.39 6.88 4- 0.56 7.95 4- 0.44 8.93 4- 0.51 0 
11 KF1 3I 34 4- . . . . .  

12 DC F 35 + 4.37 4- 0.62 6.39 4- 0.40 10.86 4- 0.92 8.19 4- 0.20 20 
13 1VIE F 38 ~- 6.79 :h 0.62 7.97 4- 0.47 9.55 4- 0.82 9.56 4- 0.65 0 
14 JS F 45 ~ ~ 5.67 4- 0.91 7.01 4- 0.39 9.97 4- 0.26 10.20 4- 0.36 70 
15 GB F 51 + . . . . .  

16 I-IF M 54 . . . . . .  

17 D W  F 61 - -  4.36 4- 0,30 6.39 4- 0.40 8.19 4- 0.36 10.86 4- 0.93 250 
18 DS t~ 66 - -  4.37 4- 0.51 8.07 4- 0.59 9.83 4- 0.28 10.08 4- 0.38 40 
19 AB IV/ 67 - -  5.72 4- 0.27 8.83 4- 0.66 10.30 :h 0.20 9.72 4- 0.59 --  

* Results  in mg glycogen/g/90 minutes incubation. All results are the meacn • S.E.M. for three hemidiaphragms.  
In  experiments  1, 2, 3, 4, 8 and 10, the incubations were performed at  glucose concentrations from 300--500 mg/100 ml. 
The others were at  250 mg %. 

member s  of the  Medical  and  Scientific Sect ion of the  
Br i t i sh  Diabe t i c  Associa t ion.  Blood  was t a k e n  in to  he- 
par in ,  the  p l a s m a  i m m e d i a t e l y  s epa ra t ed  b y  eentr ifu-  
ga t ion  and  s to red  frozen un t i l  used. The age, sex and  
clinical  s t a t e  of each p a t i e n t  are  no ted  in Table  1. 

TCA-e thano l  ex t r ac t s  of the  p la smas  were p r e p a r e d  
b y  the  m e t h o d  of DEBRO et  al. (1957) as descr ibed  b y  
VALLA~cE-OwE~ et  al. (1958). Ana ly t i c a l  g rade  tea-  
gents  were used  for the  p repa ra t i on .  E x t r a c t s  were 
freeze dr ied  and  la te r  r e cons t i t u t ed  for use in K~EBS- 
RI~GEE b ica rbona te  buffer (U~Bl~EI~ et  al., 1959). 

Rat hemidiaphragm techniques have  been descr ibed  
p rev ious ly  (CAM~nON et  al. ,  1964). The  ex t r ac t s  were 
used a t  a concen t ra t ion  of 2 g/100 ml, excep t  where  
s t a ted .  

R a t  h e m i d i a p h r a g m  glycogen was e s t ima ted  b y  hy-  
dro lys ing  the  t issue in 40% K O t t ,  p rec ip i t a t ing  the  
g lycogen wi th  e thano l  and,  a f te r  neu t ra l i sa t ion  wi th  
10 N I-I~S04, e s t ima t ing  reduc ing  subs tances  in  an  
Au to -Ana lyse r .  

W h e n  expe r imen t a l  compar isons  were made ,  e.g.  
be tween  ex t r ac t  and  buffer or be tween  ex t r ac t  alone 
and  ex t r ac t  wi th  a d d e d  insulin,  t h e y  were carr ied ou t  
in t r ip l i ca te  wi th  one h e m i d i a p h r a g m  in one s i tua t ion  
and  i ts  fellow in t he  other .  

logical variation between rats on the estimations was 
minimised by ensuring that each animal contributed 
a piece of fat to all of the experimental variables stud- 
ied, each of which was assayed in quadruplicate. 

Immunoassay of plasmas and extracts, made up in 
either KI~EBs-RINGEI~ bicarbonate or veronal buffer, 
was performed using a double antibody technique si- 
milar to those described by MOaGAN and LAZAI~OW 
(1963) and HAL~S and RANDLE (1963). Human crys- 
talline insulin, kindly supplied by Burroughs Well- 
come, was used for the standards. Insulin assayed by 
this method is referred to as '~ insu- 
lin" ( I g I ) .  

Results 

(a) Diabetics. R a t  h e m i d i a p h r a g m  : I n  the  same ex- 
per iments ,  the  p a r e n t  p l a smas  were assayed  aga ins t  
insul in s t andards ,  while the  ex t r ac t s  were i ncuba t ed  
wi th  and  wi thou t  a d d e d  insulin.  I n  t ab le  1 the  es t imates  
of I L A  in the  p a r e n t  p l a sma  are  given,  t oge the r  wi th  
the  resul ts  ob t a ined  wi th  the  ex t rac ts .  These es t ima tes  
of I L A  are  p resen ted  for compar i son  only,  reeognising 
t h a t  the  accuracy  of the  h e m i d i a p h r a g m  as an  a s say  
sys tem is too  low to confer much  significance upon  the  
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i nd iv idua l  figures. I n  some cases (noted in the  tabie)  
the  blood sugars  of the  pa t i en t s  made  i t  necessary  to  
run  the  whole expe r imen t  a t  h igh glucose levels in 
order  to  avo id  the  possible effects of p l a sma  di lut ion.  

Only  a few of the  older  pa t i en t s '  p lasmas  conta ined  
I L A  de tec tab le  b y  the  h e m i d i a p h r a g m  method .  I n  

Table 2. Insulin.like activity (#U/ml) of plasmas and 
plasma TCA-ethanot extracts measured by rat hemidia- 

phragm and rat epididymal fat and by immuuoassay 

D i a p h r a g m  D i a p h r a g m  F a t  Assay  F a t  Assay  I m m u n e -  
Pa t i en t  Assay  of  a s say  of  of  p lasma  of  extract*  a s say  of  

p lasma  ext rac t*  extract*  

1 A F  0 0 540 520 28 
2 R H  0 2000+ 220 1100 36 
3 M B  0 0 --  140 52 
4 JD 0 800 800 1200+ 12 
5 A B r  0 1000 - -  90 16 
6 B H  - -  - -  - -  800 16 
7 FI-I - -  - -  420 460 38 
8 BT 20 60 210 - -  - -  

9 TB 0 350 --  120 12 
10 J W  0 0 1200+ 1200+ --  
l l H F  - -  - -  410 360 24 
12DC 20 40 110 160 - -  

1 3 M E  0 - -  - -  - -  26 
14 JS 70 280 40 60 28 
15 GB - -  - -  380 400 26 
16I-IF - -  - -  700 700 38 
1 7 D W  250 400 95 100 --  
18DS 40 450 650 720 18 
19AB - -  - -  810 1200+ 124 

* The values obtained for the  I L A  of the extracts  a t  
2 g/100 ml were mult ipl ied by  2 to correct these to the nor- 
real a lbumin concentration in the plasma of 4 g/100 ml 
+ represents maximal  s t imulat ion of the fat  pad  or 
hemidiaphragm. 

contrast, eleven of the fourteen extracts tested con- 
tained considerable ILA., the glucose uptakes of the 
hemid iaph ragms  incuba t ed  wi th  e x t r a c t  being signi- 
f icant ly  (p < 0.05) higher  t h a n  those  i ncuba t ed  in  
buffer alone. I n  th ree  ex t rac ts ,  all  f rom younger  dia-  
bet ics  (AF,  MB, JW) ,  the  effect d id  no t  differ f rom 
t h a t  of buffer alone. Three  of fifteen ex t rac t s  (RH,  BT, 
DC) showed some degree of inh ib i t ion  of the  effect of 
a d d e d  insulin,  b u t  th is  fa i led to  achieve s ta t i s t i ca l  
significance. F u r t h e r m o r e ,  these  ex t rac t s  s t imu la t ed  
glucose u p t a k e  to  h igher  levels b y  themselves  t h a n  
when insul in  was a d d e d  to them.  No e x t r a c t  was pre- 
pa red  which bo th  fai led to  s t imula t e  glneose u p t a k e  b y  
itself and  an tagon ized  the  effect of a d d e d  insulin.  

R a t  ep id idymM fa t  p a d :  As wi th  the  hemidia-  
phragms,  p l a sma  and  ex t r ac t  were a s sayed  side b y  
side. Of th i r t een  pa i rs  of compara t ive  observa t ions  
pe r fo rmed  (Table 2), t en  showed s imilar  values  for the  
I L A  of the  pa ren t  p l a s m a  and  the  ex t r ac t  when the  
values  for the  e x t r a c t  were a d j u s t e d  to  a p l a sma  albu-  
min  concen t ra t ion  of 4 g/100 ml. Al l  seventeen ex- 
t r ac t s  t e s t ed  showed ILA,  some m a x i m a l l y  s t imula t ing  
glucose u p t a k e  b y  the  fa t  p a d  in  2 g/100 ml concen- 
t r a t ion .  

I m m u n o a s s a y :  Insu l in  levels in the  ext rac ts ,  meas-  
ured  b y  immunoassay ,  were much  lower t h a n  the  levels 
ob ta ined  ~dth the  fa t  p a d  assay  ( table 2). A l though  
I g I  was found  in all  ex t rac ts ,  there  was no consis tent  
re la t ionship  be tween  the  fa t  - -  assayable  and  the  im- 
muno- reac t ive  insul in in  each ex t rac t .  

(b) Pooled extracts. The three  ex t rac t s  (A, B and  C) 
were i nves t i ga t ed  in ignorance  of the i r  p roper t ies  in 
the  hands  of Dr. ASHTO~. Each  ex t r ac t  was t e s ted  a t  
concent ra t ions  up  to  1.25 g/100 ml  on the  hemidia-  

Table 3. Pooled extracts A, B and C: (I) Results of assay of I . L . A .  (_fI) The effect of the extracts upon the glucose uptal~e 
of the rat hemidiaphragm 

(11) Rat Hemidiaprhagm: glucose up take  in  

D i a p h r a g m  Buffer  Buffer  + Buffer  + 
E x t r a c t  assay** Buffer  + p insulin insulin 
conc. g /ml  /~U/ml ex t rac t  t less t h a n  1000/~U/ml 100 IxU/ml t p 

+ ex t rac t  

Extract A .  
0.5 . . . . . . . .  
0.25 . . . . . . . .  

1.25 5.1 4- 0.91 9.59 4- 0.43 6.29 0.01 8.3 4- 0.59 8.49 4- 0.16 0.44 n.so 
1.25 ** '1 .81  4- 0.16 3.17 • 0.5 8.0 0.001 3.15 4- 0.12 3.09 4- 0.23 1.4 n.s.  

Extract B .  
0.5 . . . . . . . .  
0.25 . . . . . . . .  

1.25 2.16 4- 0.01 8.15 4- 0.19 5.4 0.01 2.84 4- 0.27 3.17 4- O.1 1.65 n.s.  

Extract C. 
0.5 

( i )  

F a t  P a d  
I m m u n o -  assay* 
assay  /~U/ml 
~U/ml  

124 2.700 -- 
65 1.700 - -  

-- -- lOOO+ 
-- lOOO + 

2 0 0 +  10 .000+  -- 

2 0 0 +  10.000 + -- 

- -  - -  1000+  

I 
83 75 ! -- 

i 

1 
0 . 2 5  3 4  5 5  1 -- 

1.25 -- -- [ 280 

* glucose up take  and  140 incorporat ion into lipid. 
** glucose up take .  
*** glycogen deposition. 

6.73 4- 0.35 8.43 4- 0.57 3.62 0.05 10.87 • 0.74 9.67 4- 0.77 1.88 n.s.  

Resul ts  are means  4- S.E2cL of  three observat ions.  All the  f a t  pad  assays  and  d i a p h r a g m  exper iments  were run  in  Krebs-l~inger  b icarbonate  buffer 
containing iner t  bovine a lbumin,  200 mg/100 ml,  and  glucose 250 rag/100 ml  wi th  the  exception of  the  d i a p h r a g m  exper iments  wi th  ex t rac t  B,  when  the  
glucose concentrat ion was  60 mg/100 ml .  
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phragm and epididymal fat  pad. The ILA of the ex- 
t ract  was est imated and its effect on added insulin 
assessed. The extracts were also assayed immunologi- 
eally. The results are shown in table 3. 

Both extracts A and ]3, and particularly the latter, 
contained large amounts of ILA in both the diaphragm 
and fat  pad assays. Ext rac t  ]3 contained so much "in- 
sulin" assayable by all three methods, that ,  even after 
dilution to an albumin concentration of 0.25 g/100 ml, 
maximal  act ivi ty in the bioassays was still obtained. 
Ext rac t  C contained less, but  still an appreciable 
amount  of insulin. I t  is interesting that ,  with this 
extract,  all three methods gave similar results, where- 
as, with the other two extracts, the fat  pad values 
were very much higher. 

In  our hands none of the extracts at  a concentration 
of 1.25 g/100 ml inhibited the effect of added insulin 
(1000/~U/ml) on glucose uptake or glycogen deposition 
of the hemidiaphragm preparation. In  Dr. AS~TO~'S 
hands, extract  A at  the same concentration was to- 
tally antagonistic, ]3 was semi-antagonistic and C was 
non-antagonistic to the effects of added insulin, 

Discussion 

Using the ra t  hemidiaphragm preparation, we have 
found in most  TCA-ethanol extracts from the plasma 
of newly diagnosed diabetics considerable ILA and no 
evidence of significant insulin antagonism. These re- 
sults parallel our previous findings with extracts pre- 
pared from the plasma of normal subjects (CAMEaON 
et al., 1964) and are difficult to reconcile with those 
of VALLANcE-OwEN and his colleagus. I f  the syn- 
albumin antagonist  is involved in the genesis of 
diabetes mellitus, i t  should be present at  the elinicM 
onset of the disease. Many of the patients we studied 
were very ill and none had received t reatment .  Never- 
theless, from only three subjects were we able to de- 
monstrate  a doubtful diminution of the effects of 
1000 #U/ml insulin on the hemidiaphragm by  extracts  
in 2 g/100 ml concentration. In  contrast, extraction of 
most  plasmas revealed ILA active on the diaphragm, 
which was not evident when the plasma itself was 
assayed. 

All of the diabetic plasmas tha t  were without ILA 
when assayed upon the hemidiaphragm showed con- 
siderable act ivi ty on epididymal fat, confirming the 
original observations of STEINKE et al. (1961). The 
TCA-ethanol extracts  also showed comparably high 
ILA when assayed on epididymal fat. 

Our results with Dr. ASRTON'S extracts indicate 
tha t  differences in the preparat ion of TCA-ethanol ex- 
tracts probably  do not account for our failure to find 
insulin antagonism. The reasons for the discrepant re- 
sults, using identical extracts, remain unknown. 

We have suggested previously (KEEN 1963) tha t  
the process of extraction may  so alter the insulin mole- 
cule tha t  under certain conditions it acts as an insulin 

antagonist. We have been unable to reproduce those 
conditions although using extracts demonstrated, in 
other hands, to be antagonistic. That  it is not the ex- 
traction procedure but  the conditions of the hemi- 
diaphragm incubation which m a y  be eriticM, compli- 
cates appraisal of the significance of synMbumin aura. 
gonism. 

I f  the synalbumin antagonist is insulin altered by 
extraction, then it would be reasonable to expect a 
direct relationship between the amount  of antagonist 
in the extract  and the amount  of insulin in the parent  
plasma. In  the pooled extracts, there was a relationship 
between the reported degree of antagonism and the 
amount  of ILA and IRI .  Presumably,  the amount  of 
insulin in the extracts was also related to the amount  
in the parent  plasmas. Furthermore,  the synalbumin 
antagonist has been found in greatest  quant i ty  in ex- 
t racts  of the plasma of diabetics, pregnant  women in 
the third tr imester of pregnancy (ALP and t~wCAZCT, 
1965) and in patients following myocardial  infarction 
(VAT,LANcE-OwEzr and As~t~oz~, 1963). In  all these 
situations, an increased circulating amount  of insulin 
has either been described (PV.TE~S and ItALY.S, 1965; 
SPELLAOY et al., 1965) or may  be expected, in tha t  
the diabetics reported upon have been treated with in- 
sulin or oral hypogylcaemie agents or have been non- 
insulin dependent. I t  is of course possible tha t  the 
synMbumin antagonist occurs in plasma in amounts 
quanti tat ively related to the amount  of insulin pre- 
sent. f loweret ,  as synalbumin antagonism has not been 
demonstrated in whole plasma or serum, it seems more 
likely tha t  it arises during the extraction process. This 
possibility is considered further in the accompanying 
paper. 
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