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The humoral immunity status of 
measles patients
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G . N y e r g e s , Edit G a r a m i  an d  Eszter K u k á n  

H o sp ita l fo r In fec tious D iseases, B u d a p e s t

(R eceived  S ep tem ber 5, 1974)

C hildren  w ith  uncom plica ted  m easles w ere exam ined  fo r IgG , IgM  
an d  IgA  serum  levels a s  well as for t i tr e s  o f  d ip h th e r ia  a n tito x in , a n tis t r e p to ­
lysin  0 ,  isohaem agg lu tin in s  and  bac te ria l a g g lu tin in s  (B . pertussis, E. coli 055, 
E . coli O l l l ,  Sh. flexneri 2a, Sh. sonnei). S e ra  ta k e n  d u rin g  th e  d isease an d  
1 to  2 m o n th s  a f te r  recovery  w ere assayed .

N e ith e r im m unog lobu lin  d e te rm in a tio n s  n o r  an tib o d y  t i tr a t io n s  
revealed  a n y  changes in hum ora l im m u n ity  t h a t  cou ld  accoun t fo r th e  in ­
creased  su scep tib ility  o f  m easles p a tie n ts  to  o th e r  infections.

IgG  an d  IgM  levels w ere found  low er a f te r  reco v ery  th a n  d u rin g  th e  
disease. T o acco u n t fo r these  changes, i t  is assum ed  th a t  m easles in fec tio n  
elic its an  o v e rp ro d u c tio n  o f im m unog lobu lins a n d  th e  levels re tu rn  to  n o rm a l 
a f te r  recovery .

Susceptibility of the organism to 
unrelated infections is well-known to 
increase during an attack of measles. 
Observations so far have proved the 
suppressive effect of measles mainly 
on cellular immunity. P r e i s i c h  [18] 
and P i r q u e t  [17] were the first to 
notice a transient depression of tu­
berculin positivity in measles pa­
tients. Further investigations have 
shown that measles infection as well 
as immunization with live measles 
vaccine may suppress delayed hyper­
sensitivity also to other antigens 
[4, 7, 8, 12, 13, 14, 22]. According to 
B u r n e t  [6], measles is a generalized 
delayed hypersensitivity reaction 
brought about by the interaction 
of sensitized lymphocytes and by 
virus antigen bearing cells. This in­
teraction leads to the exhaustion of

immunocompetent cells and, con­
sequently, to the extinction of other 
delayed hypersensitivity reactions to­
gether with the decrease of anti- 
infectious resistance.

The influence of measles on hu­
moral immunity is less clear. L o r e n z  

and R o s s i p a l  [10] found that the 
serum y-globulin and yjA-globulin 
levels decreased during the first days 
of the disease and returned to normal 
by the 8th day. No decrease was ob­
served in the yM level. O s v á t h  et al. 
[16] reported decreased serum pro­
perdin levels in the prodromal period 
and at the time of the appearance of 
the rash. B o n d a r e n k o  and C h e l y - 

s h e v a  [ 2 ]  observed that the serum 
diphtheria antitoxin titres decreased 
and the preexisting negative Schick 
reactions turned into positive in 10%
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o f m easles vaccinated subjects. On 
th e  o th e r  hand, F irem an  e t al. [7] 
fo u n d  no change in d ip h th eria  and  
p o liov irus an tibody  titre s  or in th e  
im m unoglobulin  concentrations a fte r 
m easles vaccination.

In the present study an attempt 
has been made to decide whether 
humoral immunity changes could 
account for the decrease of anti-in- 
fectious resistance during measles. 
Measles patients were examined for 
the concentration of serum immuno­
globulins and of various humoral 
antibodies at different points of time 
during the disease and after recovery _

Materials  and Methods

P a tien ts . T h irty -s ix  ch ild ren  w ith  u n ­
c o m p lic a te d , serologically  con firm ed  m e a ­
sles w e re  in v es tig a ted . T h e ir ag e  ran g ed  
f ro m  2 to  14 years  w ith  a  m e a n  o f  7.5 
y e a rs . B lo o d  w as ta k e n  1 d a y  a f te r  ad m is­
s io n  to  th e  h o sp ita l an d  on  th e  d a y  before 
d is c h a rg e , i.e. 1 to  4 an d  7 to  12 d ay s  a f te r  
th e  a p p e a ra n c e  o f  th e  ra sh . F ro m  18 
c h ild re n  a  th ird  sam ple w as a lso  ta k e n  1 
to  2 m o n th s  (34 to  63 days) a f te r  th e  o n se t 
o f  th e  d isease . Sera w ere assay ed  fo r IgG , 
Ig M  a n d  IgA  co n cen tra tio n s  an d  fo r 
m e a s le s , d ip h th e ria , p e rtu ss is , E . coli, 
sh ig e lla , s tre p to ly s in -0  a n tib o d y  an d  iso- 
h a e m a g g lu tin in  titre s .

Serological tests. Im m u n o g lo b u lin s  w ere 
q u a n t i ta t e d  b y  th e  rad ia l gel-d iffusion  m e th ­
o d  as  desc rib ed  by  M a n c i n i  e t al. [11]. W e 
u sed  m onospec ific  an ti-Ig G , an ti-Ig M  an d  
a n t i - Ig A  se ra  (H um an , B u d ap es t)  an d  a 
p r e p a r a t io n  o f pooled h u m a n  se ra  w h ich  
w as  c a lib ra te d  to  th e  In te rn a t io n a l S ta n d ­
a rd  fo r  H u m a n  Serum  Im m un o g lo b u lin s  
in  th e  Im m unob io log ica l a n d  V accine 
R e s e a rc h  D e p a rtm e n t o f  th e  N a tio n a l 
I n s t i t u t e  o f  P ub lic  H e a lth , B u d a p e s t. 
Im m u n o g lo b u lin  co n cen tra tio n  w as e x ­
p re s se d  a s  IU /m l serum .

M easles h a e m a g g lu tin a tio n  in h ib itio n  
(H A I) an tib o d y  ti tr e s  w ere  d e te rm in e d  by 
R o s e n ’s  techn ique  [20].

D ip h th e r ia  a n ti to x in  w as t i t r a te d  by  
p a ss iv e  h aem a g g lu tin a tio n  [23].

P e rtu ss is  an tibod ies w ere  m easu red  by  
tu b e  agg lu tin a tio n  te s t , u s in g  Bordetella 
p ertu ss is  phase I  b a c te r iu m  suspension 
(H u m a n , B udapest).

A n tibod ies to  E . coli 0 5 5 , E . coli 0111, 
S h . flexneri 2a, an d  S h . sonnei w ere 
t i t r a te d  b y  passive H A  m e th o d . Sheep red 
cells w ere sensitized b y  th e  B o iv in  e x tra c t 
o f  th e  corresponding  b a c te r ia  [19].

A n tis trep to ly s in -O  w as q u a n ti ta te d  as 
d escribed  b y  B ö s z ö r m é n y i  [3].

Isohaem agg lu tin in s w ere  t i t r a te d  by  
slide  agg lu tin a tio n  te s t.

T he  m a jo rity  o f  th e  sam p les  w as assayed  
fo r a ll th e  an tibod ies lis ted  ab o v e . I n  some 
cases, how ever, w hen th e  a m o u n t o f  th e  
se ru m  w as low, one o r m o re  d e te rm in a ­
tio n s  h a d  to  be o m itted .

R esults

Table I shows the IgG, IgM and 
IgA content of sera taken 1 to 4 and 
7 to 12 days after the onset of the 
rash. As can be seen, no difference 
was found between the first and the 
second samples.

In Table II, the immunoglobulin 
levels in the first days of the disease 
are compared with the levels found 
I to 2 months later. IgA values re­
mained unchanged, IgG and IgM 
concentrations, however, were lower 
after recovery than on the first days 
of the disease. By Student’s /-test, 
the difference proved significant only 
in the case of IgG. If we compare 
the data of Table I with those of 
Table II, it can be noticed that SD 
values for both IgG and IgM were 
higher in the first days of measles
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T a b l e  I T a b le  I I

Serum immunoglobulin levels in 36 measles Serum im munoglobulin levels in 18 measles
patien ts 1 to  4 and 7 to  12 days after the  onset patients during the acute phase of th e  disease 

of th e  rash and after recovery

Imm unoglobulin

Im m unoglobulin levels 
(IU/ml) 
on days Im m unoglobulin

Imm unoglobulin levels

1 to  4 34 to  63

1 to  4 7 to  12 days after onset of th e  rash

mean 188 181 mean 177 136*
TgG SD ± 5 8 ± 5 6 IgG SD ± 74 ± 2 4

range 98—305 72—305 range 97—262 93— 188

mean 135 142 mean 132 118**
IgM SD ± 3 9 ± 3 7 IgM SD ±31 ± 1 8

range 56—182 68— 237 range 86—185 88— 148

mean 67 69 m ean 67 69
IgA SD ± 3 6 ± 3 6 IgA SD ± 26 ± 1 9

range 26—182 24—175 range 28—154 40— 147

* t == 5.135, p  <  0.001 
** t =  1.93 p =  0.10—0.05

U / m l

F ig . 1. In d iv id u a l se ru m  im m unog lobu lin  levels o f  m easles p a tie n ts . T he b u t t  e n d s  
o f  th e  arro w  in d ica te  v a lu es o b ta in e d  1 to  4 days, a n d  th e  h ead s  o f th e  a rrow s, 34 to  

63 days, a f te r  th e  o n se t o f  ra sh . Sym bol =  in d ic a te s  unch an g ed  levels

than after recovery. Moreover, the 
lowest individual IgG and IgM levels 
observed during the disease and after 
recovery were practically the same, 
while the peak values were strikingly 
different.

In Fig. 1, the trend and the ex­
tent of the changes in the individual 
immunoglobulin levels are presented. 
IgG concentration decreased in 15 
patients. Decreases were more pro­
nounced in the cases where initial
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T a b l e  I I I

Changes in antibody titre s  during measles

A ntibody Blood
sam ple*

N o. o f
se ra

te s te d

N o. of 
sera 

w ith o u t 
detectable 
an tibody

Geometrical mean 
of titres

No. of cases w ith 
m ore th a n  fourfold

increase decrease

in  ti tre

Measles I 36 4 1/60.6

H A I и 36 0 1/343.0 33 0

D iph theria I 36 0 2.71 IU/ml

an tito x in и 36 0 2.58 IU/ml 0 0

n i 18 0 2.58 IU/ml 0 0

I 29 10 1/8.9

B . pertussis и 36 15 1/12.2 2 1
I I I 18 4 1/10.7 0 0

E . coli I 36 21 1/7.3

O U I и 36 23 1/5.5 1 1
i n 18 12 1/5.6 0 1

E , coli I 36 13 1/7.3

0 5 5 и 36 13 1/5.7 2 0
i n 18 8 1/13.1 0 1

Shigella i 36 18 1/5.6

sonnei и 36 14 1/5.3 4 2

i n 18 9 1/5.6 0 2

Shigella I 36 8 1/8.5
flexneri 2 a и 36 8 1/10.7 2 6

h i 18 4 1/10.7 1 1

A ntistreptolysin  0 I 18 0 160.1 U/ml
и 22 0 140.6 U/ml 0 0

h i 17 0 149.8 U/ml 0 0

Isohaem agglutinin I 12 1/23.9
an ti-A и 12 1/26.2 0 0

i n 7 1/21.4 0 0

Isohaem agglutinin I 8 1/22.6
an ti-B и 8 1/25.9 0 0

i n 6 1/16.0 0 0

* Blood sample I  was tak en  1 to 4; II , 7 to  12; and  I I I , 34 to  63 days a fte r th e  onset 
o f th e  rash.
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values were relatively high. In 3 
patients the IgG level remained un­
changed. IgM concentration decreased 
in 11 patients, increased in 6, and 
remained unchanged in 1. IgA changes 
were less pronounced.

In Table III, antibody titres in the 
sera taken 1 to 4 days, 7 to 12 days 
and 1 to 2 months after the onset 
of rash are presented. A significant 
rise in titre was observed only for 
measles HAI antibody. In most of 
the cases, the concentration of other 
antibodies remained constant. At 
times, more than fourfold differences 
in agglutinin titres against B. per­
tussis and against enteric bacteria 
were observed. There was, however, 
a similar number of cases showing a 
rise and a decrease in titre.

D is c u s s io n

The present data indicate that 
immunoglobulin concentrations are 
stable during measles. One to two 
months after recovery, the IgG level 
was however significantly lower than 
the initial one. Besides, a remarkable, 
although statistically not significant, 
decrease in IgM levels was observed 
particularly in patients with high 
initial values. Thus, our results do 
not agree with those of L o r e n z  and 
R o s s ip a l  [10] who reported de­
creased serum immunoglobulin con­
centrations in the course of the first 
days of measles. The contradiction 
of the observations is probably due 
to methodological differences.

Two different explanations may be

advanced to account for the immu­
noglobulin changes observed in our 
study. The first explanation is that 
measles infection brings about a late 
suppression of immunoglobulin syn­
thesis, hence the values found after 
recovery are to be considered sub­
normal. A second possible explana­
tion is that measles infection elicits 
an overproduction of IgG and IgM 
during the incubation period. Ac­
cordingly, the values observed during 
the disease are to be regarded as 
elevated and those after recovery as 
normal. Which of the explanations 
offered is the proper one could be 
decided only if the observed values 
were compared with the preinfection 
ones. We are, however, unaware of 
the normal immunoglobulin levels 
of our patients since, obviously, ex­
aminations were not feasible before 
the onset of the disease. For several 
reasons, “normal values” reported 
by others are not suitable for com­
parison. Owing to technical difficul­
ties [4, 21], normal values have been 
set up differently by various authors
[9]. On the other hand, in children 
the immunoglobulin concentrations 
increase with age [1, 4], therefore the 
mean values calculated from the 
individual immunoglobulin levels of 
our patients aged 2 to 14 years 
cannot be compared with any mean 
value that has been set up for a given 
age group. The following observations, 
however, tend to support the con­
cept that IgG and IgM levels during 
measles are elevated and return to 
normal after recovery. In the acute- 
phase sera, the SD for the IgG and
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IgM levels was higher than in the 
sera taken after recovery. Further­
more, unusually high initial concen­
trations decreased considerably by 
the time of recovery, while relatively 
low concentrations remained un­
changed. Both observations speak 
for the stimulation of immunoglobu­
lin production in the first days of 
the disease. The elevated IgG and 
IgM levels do not seem to be con­
nected with the production of specific 
antibody. As has been shown earlier 
[15] as well as in the present study, 
measles patients develop significant 
HAI titres by the time of the appear­
ance of the rash. Nevertheless, HAI 
titres remain high after recovery 
while immunoglobulin levels decrease 
by that time.

It must be stressed that no ex­
tremely low immunoglobulin level 
has been found in the present study. 
Thus, the increased susceptibility 
of measles patients to other infections 
cannot be due to a shortage in im­
munoglobulins. Neither did a follow­
up of a variety of antibodies reveal 
any impairment of the humoral im­
mune status in measles patients. 
Diphtheria antitoxin, antistreptoly- 
sin-0 and isohaemagglutinins re­
mained at constant levels during 
the observation period. The same 
was true for pertussis, E. coli and 
Shigella agglutinins in the majority 
of cases. Occasionally, paired sera 
with more than fourfold differences 
in agglutinin titre were observed. 
However, no trend in these changes 
was noticeable, therefore they can 
be regarded as technical shortcomings

or as the consequences of inapparent 
infections.

Thus, we may conclude that 
changes in immunoglobulin concen­
trations or in various antibody titres 
cannot account for the decrease in 
the antiinfectious resistance of mea­
sles patients.
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