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Antigenicity of Macroglobulin 19S 
in the Serum of Newborns and Infants

By
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C en tra l R esea rch  L a b o ra to ry  an d  D e p a r tm e n t o f  P a e d ia tr ic s , 
U n iv e rs ity  M edical School, D eb recen

(R eceived  N o v em b er 16, 1966)

In  earlier ultracentrifugation stud­
ies it has been shown th a t  the serum 
macroglobulin level, which is high at 
b irth  (5.4±1.75 per cent) rises still 
higher (7.41 ±1-64 per cent) until the 
end of the first trim e s te r[l] . E lectro­
phoresis reveals macroglobulin 18 — 
20S, homogeneous in the  u ltracentri­
fuge, to  consist of two differently 
mobile proteins (gamma M and alpha 2 
M), and the present investigation had 
th e  purpose to determ ine which of 
the  two fractions was responsible for 
the  observed rise, since the earlier 
results seemed to  justify  the con­
clusion th a t the fraction alpha2 M was 
the  responsible factor. T ha t this is so 
can be demonstrated

(i) by immune electrophoresis of 
the whole serum, and

(ii) by immune electrophoresis of 
the serum fractions.

The great number (18 to  24) of 
precipitation bands makes it diffi­
cult to evaluate the immune-electro­
phoretic picture of who le serum, where­
as the number of components is con- 
tiderably less in the individual frac­
tions and this facilitates in terpreta­
tion . The method of gel filtration was 
•employed in order to separate the

protein fractions to  be examined.
Hum an serum, filtered on Sepha- 

dex G-200 gel in the presence of a suit­
able solvent (e.g. a pH  8 solution 
containing 0.2 M NaCl and 0.1 M 
Tris buffer), gives three peaks. As 
evidenced by analytical u ltracentri­
fugation, the  first peak contains 
mainly 18 —20S, the second 6 —7S, 
and the th ird  4 —4.5S components. 
Im m une electrophoresis of the first 
peak settles the question as to 
whether neonatal macroglobulin 19S 
consists largely of alpha 2 globulin and 
whether it is the increase of this 
fraction which elevates the level of 
macroglobulins in the first three 
months.

M e t h o d

G el f i ltra tio n  o f 1 to  2 m l in fan tile  
se ru m  w as done b y  th e  m e th o d  o f  K il l a n - 
d e r  an d  F l o d in  [9], an d  t h a t  o f R oskes 
and  T ho m pso n  [12] on  tw o  Sephadex- 
G-200 (P h arm ac ia , U ppsa la ) co lum ns. One 
co lum n, 2.12  cm  in d ia m e te r  a n d  31.5 cm  
h ig h , co n ta in ed  105 m l, w hile th e  o th e r , 
id en tica l in d ia m e te r  an d  64 cm  h igh , con­
ta in e d  180 m l, o f  S ephadex . E lu tio n  d ia ­
g ram s w ere based  on  th e  e x tin c tio n s  o f 
2.5 to  5.0 m l fra c tio n s  m easu red  a t  280 m /i. 
L ay e r th ick n ess  w as 0.5 cm . A  V S U -type
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Z eiss sp e c tro p h o to m e te r  w as u se d . S ed i­
m e n ta t io n  w as done in  a  P h y w e  ty p e  U  77 
u l t r a c e n tr if u g e .  A MOM p o la r  p la n im e te r  
w as u s e d  fo r  ind ica ting  on  th e  se d im e n ­
ta t io n  d ia g ra m s  th e  p ro p o r tio n  o f  co m ­
p o n e n ts  w i th  d ifferen t s e d im e n ta tio n  co ­
e ff ic ie n ts .

D isso c ia tio n  of th e  m a c ro g lo b u lin  f r a c ­
t io n  la s te d  20  m inu tes an d  w as e ffec ted  a t  
ro o m  te m p e ra tu re  in  2 -m e rc a p to e th a n o l 
a p p lie d  a t  a  final co n cen tra tio n  o f  0.1 M
Lie].

I m m u n e  electrophoresis w as  ca rr ied  
o u t  w i th  a n tih u m an  horse  s e ru m  b y  
Sc h e id e g g e b ’s m icrom ethod  [14].

R esults

Sephadex G-200 filtra tion  of in ­
fan tile  serum  yielded three fractions 
u nder th e  given experim ental con­
d itions. In  the elution diagram , as 
p resen ted  in Fig. 1 a —b, th e  highest 
e lu tion  peaks of the m acroglobulin 
frac tio n  amounted to  40 and  31 per 
cen t, respectively, of the volum e of 
the  colum n.

T he immune electrophoretic p a t­
te rn  o f  fraction M is illu stra ted  in 
Fig. 2 a —d.

(a) In fa n t of 3 months. There are 
th ree  precipitation bands in th e  bottom  
p a r t  o f  the  plate. T hat of a lp h a2 M in 
th e  m iddle is sharply defined; the 
b an d  o f gamma M is to  the  righ t, th a t 
o f album in-like contam ination to  the 
le f t o f  it. (The latter was identified 
in th e  ultracentrifuge, too.) (Fig. 3a) 
The upper parts show th e  immune 
electrophoretic pattern  of serum  ob­
ta in e d  from a healthy control baby.

(b) Fraction M of the  serum  of 
a  p a tie n t suffering from gamma-M- 
macroglobulinaemia. Contam ination

towards the  album in zone can be 
seen.

(c) M ixture of fraction M from the 
serum of the macroglobulinaemic 
patient under (b) and th a t  from the 
serum of a three-m onth-old healthy 
baby under (a), (a : b  =  3 : 1).

(d) Fraction M of serum of two- 
day-old infant. No gamma M is visible.

Fig. 3a shows the homogeneity of 
the ultracentrifuged fraction M from 
the serum of the three-m onth-old 
infant. As in the cases illustrated in 
Fig. 2, a component with albumin-like 
sedim entation coefficient (4 to  4.5S) 
was present beside macroglobulin 
18—20S.

D isc u ssio n

Fraction M of the serum of m ature 
newborn babies and three-m onth old 
infants has been subjected to immune 
electrophoresis. No presence of gam­
ma M globulin was observed immedi­
ately afte r b irth , although it has 
repeatedly been dem onstrated in new­
born babies [1, 2, 3, 4, 5, 8, 9, 11, 
13]. This apparent contradiction may 
be due to  th a t only a few cases have 
so far been examined by our meth- 
hod, and, besides, gamma M globulin 
cannot invariably revealed immedi­
ately afte r b irth  even if whole se­
rum  is used. Additional investiga­
tions, including those made with m on­
ovalent immune sera, are necessary 
to settle the problem.

The present results have confirmed 
our earlier assum ption th a t the macro­
globulin 18 — 20S of newborns and 
young infants consists largely of a
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F ig . -Ja). E lu tio n  d iag ram  o f serum  m ad e  
w ith  a  31.5 cm  h igh ,

b ). t h a t  m ad e  w ith  a  54 cm  h ig h , Sepha- 
d ex  G -200 colum n. A -peak  =  m ac ro g lo ­
b u lin ; B -p eak  =  g lobulins; C -p e a k  =  
m a in ly  a lb u m in . O rd ina te : e x t in c tio n  a t  
280 m /j; abscissa: volum e (in m l) o f  so lu ­

tio n  d ripp ing  off th e  c o lu m n

F ig . 2. Im m u n e  e lec tro p h o re tic  p a tte rn  o f  frac- F i g . 3a). S ed im en ta tion  d ia g ra m  of 
tio n  M. (F u r th e r  d e ta ils  in  th e  te x t)  f r a c tio n  M isolated  fro m  th e  s e ru m  o f

a  3 -m on th -o ld  in fan t, b). S am e  a s  F ig . 
3a, in  th e  presence o f  0 .1  M  2-m er- 
c a p to e th a n o l. D irec tion  o f  s e d im e n ta ­

tion : ------- ►
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substance of alpha2 M antigenicity. 
Observations made on three-m onth 
old infan ts show the gradual appear­
ance o f gamma M globulin in the 
course of the first th ree  months. 
Problem s regarding th e  interpropor­
tio n  o f the two kinds o f macro­
globulin require further investigation.

W e have succeeded in dem onstrat­
ing b y  treatm ent w ith 2-mercapto- 
e thano l th a t, — apart from  alpha 2 M 
m acroglobulin which constitu tes its 
g rea tes t part, — fraction M contains 
a  second component of low sedim enta­
tion  coefficient (6 to  6.5S) (Fig. 3b). 
I t  is known [6] th a t a lp h a2 M globu­
lin isolated from adu lt serum  can 
likewise be dissociated by  2-mercapto- 
e thano l treatm ent. This suggest the 
p robab ility  th a t alpha2 macroglobu­
lin is composed of the same subunits 
in b o th  young infants and  adults.

Sephadex G-200 gel was found by 
K i h l a n d e r  and F l o d i n  [ 9 ]  as also 
b y  R o s k e s  and T h o m p s o n  [ 1 2 ] to be

suitable for obtaining fraction M in 
a pure sta te . Although our observa­
tions in connection with immune 
electrophoresis and u ltracentrifuga­
tion do n o t support this sta tem ent, we 
regard th e  gel-filtration m ethod as 
suitable for the separation of serum 
fractions and for the study of their 
antigenicity . I t  is in any case less 
laborious th an  other current m ethods 
(e.g. density  gradient u ltracen tri­
fugation, preparative electrophôresis, 
zone electrophoresis, etc.) which re­
quire g rea t technical skill and  con­
sume m uch time.

Summary

The serum  of newborns and  three- 
m onth-old babies has been fraction­
a ted  on Sephadex G-200 gel; the 
m acroglobulin fraction so obtained 
was th en  subjected to immune electro­
phoresis.
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