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Heterogeneity of the Fourth International Standard 

The F o u r t h  I n t e r n a t i o n a l  S t a n d a r d  for Insul in  was 
p repa red  wi th  a to ta l  of 1460 g of insulin dona t ed  by  13 
laborator ies  in 7 countr ies .  This  s t a r t ing  mate r ia l  con- 
t a ined  52% of bovine  and  48% porcine insulin. The 
mater ia l  was pooled and sub jec ted  to a series of purif ica-  
t ion  processes to  ob ta in  f inal ly 1060 g of crys ta ls  w i th  the  
m a x i m u m  degree of pu r i t y  according to  the  m e t h o d o l o g y  
employed  at  t h a t  t ime.  

The crys ta ls  were f inal ly d i s t r ibu ted  in to  ampoules  and 
the  biological ac t iv i ty  was de t e rmined  in a col laborat ive  
in te rna t iona l  assay in t e rms  of t h i rd  in te rna t iona l  s tan-  
dard.  On these  bases the  four th  in t e rna t iona l  s t a n d a r d  for 
insulin was es tab l i shed  wi th  a po t ency  of 24.0 IU /n lg  1. 
Recen t ly  was s t a t ed  t h a t  insulin is syn the t i zed  in the  
fl-cells of t he  islets of Langerhans  via  a larger molecule 
of a single po lypep t ide  chain,  t he  proinsulin.  This  pre- 
cursor  undergoes  l imi ted  in t racel lu lar  proteolys is  w i th  
release of insulin ~-5. 

As a consequence  of the  s t ruc tura l  analogy be tween  
insulin and p a r t  of the  proinsul in  molecule, in indus t r ia l  
processes of pur i f ica t ion  of the  hormone ,  the  2 c o m p o u n d s  
crystal l ize together .  Thus,  crys ta ls  to be employed  for 
pha rmaceu t i ca l  p repa ra t ions  of insulin con ta in  some pro- 
insulin as well as i n t e rmed ia t e  forms and insulin d imers  5. 
These c o n t a m i n a n t s  m a y  be separa ted  by  gel ch romato -  
graphy% These facts  caused us to s t u d y  the  h o m o g e n e i t y  
of the  four th  in te rna t iona l  s t anda rd  for insulin by  gel- 
c h r o m a t o g r a p h y  in order  to  de te rmine  the  possible 
presence  and  pe rcen tua l  incidence of those  compounds .  

Material and methods. Crystals  of the  F o u r t h  In t e rna -  
t iona l  S t anda rd  for Insul in  were ob ta ined  f rom ampoules  
employed  in the  In s t i t u to  Nacional  de Farmacolog ia  y 
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Elution diagram on gel-chromatography of 30 mg of crystals from the 
Fourth International Standard for Insulin diluted in 10 ml 1 M acetic 
acid. Eluted from a 2.4 • 100 em column of Sephadex G-50 fine in 
1M acetic acid at room temperature. Vo ~ 48 fractions. 2.3 ml frac- 
tions were collected. Zone II corresponds to insulin. Zone I corre- 
sponds to proteins of higher molecular weight. 

for Insulin by Gel-Chromatography on Sephadex 

Bromato logfa  in biological assays for the  control  of 
pha rmaceu t i ca l  p repa ra t ions  of insulin. 

The expe r imen t s  were made  by  runn ing  in each 30 mg 
of s t an d a rd  dissolved in 10 ml  of 1 M acetic acid. Frac-  
t i ona t ion  was per fo rmed  on a 2.4 • 100 cm co lumn of 
Sephadex  G-50 fine (Pharmacia  F ine  C h e m i c a l s - U p p s a l a )  
in 1 M acetic acid, a t  room t empera tu re .  The co lumn was 
ca l ibra ted  wi th  blue d e x t r a n  (Pharmac ia -Uppsa la -Lo t .  
No. 3408) to de te rmine  void volume.  2.3 ml fract ions (44 
drops) were col lected wi th  a W arn e r  Chilcot t  Lab.  model  
1205 ins t rumen t .  P ro te in  co n t en t  of  the  f ract ions  was 
de t e rmined  a t  275 n m  in a Beck man  DB Spec t rophoto-  
me te r  wi th  1 cm l ight  pa th .  

Results. The elut ion d iagrams  ob ta ined  wi th  the  
expe r imen t s  cor respond to t he  profi le  showed in the  
Figure.  This  demons t r a t e s  tha t ,  earlier t h a n  the  appear-  
ance of the  zone of insulin (II), there  is a smal l  zone of 
h igher  molecular  weight  (I). The elut ion posi t ion of th is  
small  zone corresponds  to proinsul in  and proinsul in- l ike 
pro te ins  de tec ted  by  STEINER et al. ~ in crysta ls  of bovine  
insulin. As shown by  the  elut ion diagram,  there  is a 
s ignif icant  difference be tween  the  homogene i ty  of b o t h  
zones. Whi le  zone II  (insulin as m o n o m e r  a t  th is  pH)  
appears  homogeneous ,  zone I shows he te rogene i ty .  F r o m  
a s t u d y  o f  areas re la t ionship  zone I represents  4.5% of 
t he  to ta l  area. 

Conclusions. In  the  p resen t  work  it was found  t h a t  the  
F o u r t h  In t e rna t i ona l  S t an d a rd  for Insul in  is he tero-  
genous by  ge l -chromatography .  We  t h i n k  tha t ,  being of 
h igher  molecular  weight ,  pro te ins  of zone I subs tances  
wi th  a low or w i t h o u t  insulin-l ike ac t iv i ty  5, should be 
considered con taminan t s .  

We  suggest  t h a t  crys ta ls  for the  F i f th  In t e rna t i ona l  
S t anda rd  for Insul in  should be subj ected to ge l -chromato-  
g raphy  on Sephadex  G-50 in 1 M acetic acid and fu r ther  
lyophilizatioI1 of zone II .  This m e t h o d  should give to the  
nex t  I n t e rna t i ona l  S t an d a rd  h igher  homogene i ty  and 
potency .  

Resumen. Se somet ie ron  cristales del Cuarto P a t r d n  
In te rnac iona l  de Insu l ins  a gel -cromatograffa  por  Sepha-  
dex. Se de te rmin6  que prev ia  a la hormona ,  eluye una  
zona de pro te lnas  de m a y o r  peso molecular,  cuya  posicidn 
de elucidn corresponde  a proinsul ina  y compues tos  inter-  
medios.  Su Area r ep re sen t s  un 4.5% del Area total .  Se 
demues t r a  asl la he te rogene idad  de dichos cristales,  y se 
sugiere que el Quinto p a t r d n  sea somet ido  a gel-cromato-  
grafia d u ran t e  su preparac idn .  Es t e  p roced imien to  dar ia  
a dicho Pa t r6n  una  mayor  homogene idad  y potencia .  
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