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Immunoglobulins and Lymphocyte Populations 

On the  e labora t ion  of an immunologica l  response  of a 
humora l  type ,  the  coopera t ion  be tween  the  t h y m o c y t e s  
and the  bone -mar row lymphocy te s  derived, at  least,  in 
the  presence  of cer ta in  ant igens  such as sheep ' s  e ry thro-  
cytes and bovine  sera lbumin  is necessary  ~-a. 

On the  o ther  hand,  the  condi t ion  is no tab le  of the  
exper imenta l  t h y m e c t o m y  ~-~ giving rise to a deple t ion of 
the  ant igen T h e t a  carrying lymphocy tes ,  while the  per- 
centage of immunoglobul in -car ry ing  l ymphoc ) t e s ;  which  
carry  i t  in the i r  membranes ,  de tec ted  by  immuno-  
fluorescence, increases. A similar  p ic ture  is observed in 
some clinical c i rcumstances  as occurs in Di George 's  
syndrome  7, s and  in p r ima ry  immunodef ic iencies  9,10. 
]3etween these  two condi t ions  there  is a clear difference in 
the  normal  concen t ra t ion  of immunoglobul ins  in the  first  
case, which  is f rankly  d iminished  in the  s e c o n d  

W i t h  these  premises,  and keeping in mind  t h a t  wi th  the  
elderly person ~, ~ there  is a clear d iminu t ion  of bo th  the  
p r i m a r y  and  secondary  humora l  response  ir~ the  presence 
of exogenous antigens,  the  purpose  of th is  s tudy  has  been  
to relate the  concent ra t ion .  Of immunoglobul ins  wi th  
l y m p h o c y t e  popula t ions  of a group of hea l thy  elderly 
people. 

Material and methods. We have  s tudied  the  concentra-  
t ion  of seric immunoglobul ins  and the  s ta te  of the  T and  B 
l y m p h o c y t e  popula t ions  in a group of 43 hea l thy  elderly 
people, using as a control  group 16 young people whose 
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ages var ied be tween  18 and 29 years.  Of the  43 elderly 
people, 20 were males  whose ages var ied be tween  52 and  
84 years  (average: 68.5) and 23 w o m e n  whose ages var ied 
be tween  52 and 92 years  (average: 73,6). 

The appraisa l  of the  t h y m o - d e r i v e d  popu la t ion  was 
made  by de te rmin ing  the  percen tage  of blastic t r ans fo rma-  
t ion  in v i t ro  cul tures of l y m p h o c y t e s  in the  presence of 
phy tohemagg lu t in in .  The bone -mar row der ived  popu la t ion  
was s tudied  by  means  of the  di rect  immunof luorescence  of 
l ymphocy te s  ~a by  using monospecif ic  i m m u n o s e r u m s  
(anti-IgG, ant i - IgM and  ant i-IgA) marked  wi th  iso- 
t h iocyana te  of flnorescein.  

The concen t ra t ion  of immunoglobul ins  in the  se rum 
(IgG, IgM and  IgA) was de t e rmined  by  means  of t he  
techniques  of radial  immunodi f fus ion  by  using H y l a n d  
immunopla tes ,  

Results and comments. The percen tage  of blast ic  
t r ans fo rma t ion  in the  presence  of p h y t o h e m a g g l u t i n i n  
is n o t ab l y  d imin ished  wi th  re la t ion to  t he  values ob ta ined  
wi th  t he  control  group of young  people  (Table I) wi th  the  
observa t ion  t h a t  th is  d iminu t ion  is less wi th  the  elderly 
women.  The ]3 l y m p h o c y t e  popula t ion ,  on the  o ther  hand,  
is grea ter  in t he  elderly people, an increase which  is 
s ignif icant ly  grea te r  in t he  elderly men.  

The values  of seric immunoglobu l in  are found  to be wi th in  
normal  l imits  for b o t h  sexes, a l though the  percen tage  of 
all the  immunoglobul ins  in the  elderly women  is increased 
in re la t ion to  t he  men,  which  is s ta t is t ica l ly  s ignif icant  
(p < 0.05), while no s ta t is t ica l  difference be tween  each 
class of Ig  was found  separa te ly  (Table II).  

In  view of these  results,  we observe t h a t  in elderly 
people there  is a deple t ion of the  t h y m i c  func t ion  ref lected 
by  the  lower index  of blast ic  t r an s fo rma t i o n  which  affects 
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Table I. Percentage of blastie transformation in the presence of 
phytohemagglntinin 

Blastic transforms- Total B lymphocyte 
tion rate (%) population (%) 

Young males 75,2 • 4.1 17,8 • 6,9 

Young females 72.0:1= 5.5 12.9 • 6.9 

Table II. Increasing immunoglobulins in elderly women 

Blastic trans- Total B Total Ig 
formation lymphocyte concentration 
rate (%) population (%) (mE/100 ml) 

Aged males 39.6 -P 19.4 31.8 :~: 19.4 1867.4 --P 459.6 

Aged females 52.2 :}: 15.4 19.7 =t= 8.11 2403.5 -P 822.5 

Mean ! S.D, 
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elderly men to a greater  degree. The t hymic  deplet ion 
mainta ins  an inverse re la t ionship wi th  the  percentage  of 
tymphocy tes  which car ry  immunoglobuI ins  on thei r  
suriaces as demons t ra ted  by  the  condi t ion in which, wi th  
the  m e n  in w h o m  the  blast ic t ransformat ion  is less, a 
greater  percentage  of B lymphocy tes  is found. These 
differences be tween  both  l ymphocy te  populat ions  are 
s ta t is t ical ly  significant  (r = 0.477; p < 0.01). 

The concent ra t ion  of seric immunoglobul ins  is not  
s ignif icantly re la ted to the  index of blastic t ransformat ion  ; 
however,  there  does exist  a significant  inverse relat ionship 
(r = --0.303; p < 0.05) between the  percentage of B 
lymphocytes  and the  concent ra t ion  of all the  seric 
immunoglobul ins  (Figure). 

These results suggest  t ha t  in elderly people the  red~c- 
t ion of the T funct ion would influence the concentra t ion  
of seric immunoglobul ins  th rough  the act ion which it  
exercises on the  B lymphocy te  popula t ion  in the  sense of 
faci l i ta t ing thei r  t ransformat ion  to p lasmat ic  cells. This 
would explain why  i n elderly women a greater  concentra-  
t ion of seric immunoglobul ins  coincides wi th  a smaller  
percentage of bone-marrow-der ived  lymphocytes .  

I t  proves  difficult  to explain, if we admi t  the  collabora- 
t ion be tween the  t hymo-  and bone-marrow-der ived  cells 

in the  product ion  of antibodies,  how with  a thymic  
reduct ion  elderly people show a concent ra t ion  of normal  
seric Ig. I t  migh t  be t hough t  t h a t  the  immunoglobul in  
concent ra t ion  would be normal,  p rovided  t h a t  a response 
in the  presence of an ant igen were no t  required at  which 
m o m e n t  the thymic  cells would fail when faced wi th  this 
exigency. Thus, we could explain the  smaller  response in 
elderly people in the  presence of exogenous antigens. 

Resumen. Se ha  estudiado la relacidn exis tente  entre la 
concentracidn de Ig. sericas y las poblaciones l infocitarias 
T y t3 en un grupo de sujetos ancianos, encontrandose un 
notable  descenso de la t ransformacidn blastic~ al t i empo 
que se inc rements  el porcentage  de l infocitos por tadores  
de Ig. en su membrana .  De nuestros resul tados parece 
deducirse una relacidn entre el nivel  de Ig. sericas y la 
poblacidn medulo-der ivada.  
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IgM Levels  of N e w b o r n  in Hawai i  

IgM is general ly not  though t  to be t ranspor ted  ac t ive ly  
across the  'p lacenta l  barrier ' ,  p robab ly  due to its molecular  
size. For  this reason cord blood IgM levels are considered 
to be of fetal  origin. E l eva t ed  IgM levels in the  cord blood 
has been suggested by  ALFORD et al . : ,  2 to ref lect  t h e  
immune  response of t h e  neonate,  indicat ing perhaps  
chronic in t rau ter ine  infections of rubella,  syphilis, cyto- 
megalovirus  or toxoplasma.  In  a va r i e ty  of cases, asymp-  
tomat i c  infections which had begun in utero were dia- 
gnosed by  e levated IgM levels in cord blood. Based on 
these findings i t  has  been suggested tha t  cord blood IgM 
levels be screened rout ine ly  for a symptoma t i c  infections 
acquired in utero. The purpose of this inves t iga t ion  is to 
eva lua te  such a screening p rogram for infections of 
newborns  in Hawai i .  

Materials and methods. Cord blood was obta ined  at  t ime  
of del ivery and the  sera were frozen prior  to test ing.  
Samples f rom newborns were obta ined  general ly  by  
tleel prick. IgM determinat ions  were performed wi th in  2 or 
3 days of collection, using single radial  immunodi f fus ion  
wi th  l ( a l l e s t a d  'Quan t i -P la te '  kits (Kal lestad Labora-  
tories, Inc., Minneapolis,  Minnesota).  

Results. 523 cord blood IgM level  de te rmina t ions  were 
performed.  There was no h is tory  of ma te rna l  infection in 
any instance. The  mean  IgM levels was de termined  as 
17.0 rag/100 ml. 20 of the  523 specimens were more than  
2 s tandard  deviat ions  above  the  mean ( >  37.4 mg/100 ml). 
5 of the  20 had some per inata l  problem. The remaining  
15 pa t ien ts  had  comple te ly  unevent fu l  hospi ta l  courses. 

A number  of pa t ien ts  wi thou t  s ignif icant ly e levated 
IgM levels at  b i r th  bu t  who subsequent ly  developed infec- 
t ions were followed up wi th  IgM level  determinat ions .  
These tests  were carried to demons t ra te  the  sera in IgM 
levels in newborns wi th  chronic infections f rom the  normal  
range de te rmined  in the  s tudy.  

A-32-week-gesta t ion male  developed pneumonia  at  3 
days  b u t  responded to antibiotics.  IgM level  was 45 rag/ 
100 ml at  age 10 days (elevated in comparison wi th  normal  
IgM levels for this age repor ted  by  ALFO~D3). 

A-36-week-gestat ion boy developed an E. colt sepsis at  
age 3 days. Subsequent  course was compl ica ted  by  a 

recurrence of sepsis followed by meningitis ,  subdural  
effusions, and hydrocephalus.  IgM level was 65 rag/100 ml 
at  12 days and 12 mg/100 ml  a t  15 days. 

Six o ther  pat ients  wi th  pneumonia  were studied. In  5 
of these, IgM levels were measured before 48 h of age and 
their  average was 23.9 rag/100 ml. I n  the  sixth,  the  first  
measuremen t  done a t  age 6 days (2 days af ter  clinical 
onset  of pneumonia)  was e levated at  77 mg/100 ml. 

Twelve  pat ients  of the  523 were born after  the  mem-  
branes had been leaking or rup tured  for more than  24 h. 
IgM levels were de te rmined  in the  first  few days of life 
and the  average was 15.5 rag/100 ml. 2 infants  of this 
group who subsequent ly  developed pneumonia  had init ial  
IgM levels of 13 and 29%. The others  remained  asymp-  
tomatic .  

One pa t i en t  was born wi th  a ful l-blown rubella  syndrome 
confi rmed by  the  presence of specific IgM an t ibody  
against  rubel la  virus antigen. IgM levels were subse- 
quen t ly  shown to be between 100 and 200 rag/100 ml  over  
the  first  2 months  of life. 

Discussion. Mean values of cord blood IgM levels f rom 
var ious  reports  in the  l i te ra ture  3-:~ have  ranged f rom 5.8 
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