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Single radial immunodiffusion method was used to measure the concen- 
tration of IgG, IgA, IgM and IgD in tears of 220 healthy individuals 
aged from 2 to 86 years. Relation of the values to age and sex has been 
evaluated statistically by regression analysis method. Mean IgA level was 
30.7 mg/lOO ml. IgG could be detected in 200 samples and the level was 
less than 1 mgilOO ml. IgM was detected in only 7 sainples and the value 
was less than 1 mg/100 nil. IgD could not be detected in any of the 
sample. The IgA level in males and that in females differs significantly, 
the females having a higher mean value. The IgA level appears to in- 
crease in both sexes with age. No relationship with age and sex could be 
established in other types of immunoglobulins. 
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The immuncglobulins found predominantly in external secretions may be im- 
portant local agents of host defence mechanism in initial or recurrent bacterial 
or other infectious processes (Little et al. 1969). This defence mechanism has 
been demonstrated in lacrimal and conjunctival secretions where local humoral 
immunity appears to be important (Centifanto 8c Kaufman 1975). Though 
considerable data have been collected on the immunoglobulin level in human 
tears (Bluestone et al. 1975; Chandler et al. 1974; Lai A Fat et al. 1973; 
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McClellan et al. 1973), there has to our knowledge been no systematic study 
to determine the effect of aging on human tear immunoglobulin concentrations. 

A number of human immunological parameters are known to vary with 
advancing age (Heimer et al. 1963; Cammarata et al. 1967) and valid com- 
parisons of tear immunoglobulin levels between healthy and diseased people 
are not possible without adequate knowledge of biological variation related 
to age. Another source of biological variation that needs to be studied for this 
purpose is sex. 

Material and Methods 

Tears were collected from a random group of 220 persons (range 2 to 86 years, 
mean age 34.6 k 20.1 years) without any ocular or systemic disease. These 
included 111 males and 109 females of varying ages who attended the Out 
Patient Department of Lok Nayak Jai Prakash Narain Hospital, New Delhi, for 
refraction. 

The  subjects were asked to stare at a strong light from a slit lamp. When 
tears were accumulated in the lower cul-de-sac, these were drawn into a 
micropipette by capillary action. Extreme care was taken so that the conjunctiva 
was not damaged. The  tears were transferred from the pipette into small screw- 
capped vials. The  samples in each case were collected from both eyes and pooled, 
the volume ranged from 0.1 ml to 0.2 ml. The  samples were stored at -20°C until 
needed. IgA, IgG, IgM and IgD were measured by a single radial immuno- 
diffusion method (Mancini et al. 1965). Monospecific goat antisera against 
heavy chain IgA, IgG, IgM and IgD and their respective standards excepting 
that of IgA were obtained from Meloy Laboratories, USA. Purified secretory 
IgA prepared from human colostrum was used as IgA standard. The concen- 
tration of immunoglobulins were calculated from calibration curves constructed 
by using the incorporation of three known ccncentrations of standards for every 
set of immunoglobulin determinations. 

Results 

Males and females were analysed separately in order to detect any sex dif- 
ference in IgA level among normal persons. The  age distribution was almost 
the same in both sexes (males: 34.3 k 20.1 years; females 34.8 k20.2 years). 
On analysis it was found that females have in general a slightly higher mean 
IgA level, 32.9 mg/100 ml against 28.5 mgi100 ml for males. This difference 
is statistically significant (t = 2.11 for 218 d. f .  P < 0.05). The overall IgA for 
both sexes was 30.7 mg/100 ml. 
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Males 
Age in 
years 

No. 1 Mean f SD C.V. ( O / O )  

Table I .  
Distribution of tear IgA (mgi100 ml) concentrations in the two sexes in different 

age groups. 

Females 

No. Mean k SD 

90- 

- 
9 70: 

C.V. = Coefficient of variation. 

I 0  - 

Because of the varying mean levels of IgA among males and females it was 
considered prudent not to combine data for the two sexes and therefore further 
analysis was carried out separately. In both sexes age and IgA level were found 
to have a significant positive correlation of moderate order. (Males: r = + 0.39; 
t = 4.42 for 109 d.f.; P(O.001 .  Females: r = +0.44; t = 5.07 for 107 d.f.; 
P < 0.001). 
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70 - 
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The regression of IgA level (y) on age (x) was also calculated and the 
regression lines are Males: y = 8.17 + 0.30 x. Females: y = 18.60 + 0.41 x. These 
lines along with the scatter diagrams are shown in the accompanying figs. 1 
and 2. The  data were also analysed after making a logarthimic transformation. 
I t  was again found that correlation, though statistically significant, was 
moderate (r = 0.40 for males and r = 0.62 for females). Estimated values cal- 
culated from the regression lines were found to have a very high standard 
error. 

IgG was detected in 200 samples and the concentration was less than 1 mgi 
100 ml in every instance. IgM was detected only in 7 samples where it was less 
than 1 mgilO0 ml. IgD was not detected in any sample. 

Comments 

Valid comparisons of tear immunoglobulin concentration between healthy 
and diseased eyes are not possible without adequate controls of biologic varia- 
tion related to age and sex. Tentative findings reported in our preliminary 
study (Sen et al. 1976) regarding variation related to age and sex have not 
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been fully borne out by the present analysis. I t  is now possible to say with 
some degree of certainty that there are significant differences between males 
and females regarding IgA level, the latter having a higher mean value. Also 
the level, in both sexes, appears to increase with age as would be clear from 
the regression analysis given earlier as well as from Figs. 1 and 2. However, 
this relationship is not strong enough for predictive purposes since the estimated 
values from the regression lines have a wide confidence interval. It is therefore 
not possible to use the IgA value as a screening device to separate the nor- 
mals from the probable abnormals. Since data in the literature on this subject 
are extremely scanty it is not possible to compare our findings with those 
of cther workers. However, finding of some studies on other body fluids are 
available. In  a study of human aqueous humour, Zirm & Schmut (1973) found 
significant increase of concentrations of immunoglobulins IgG, IgA and IgM 
during aging but no sex related difference. Buckley & Dorsey (1970) found 
that IgA concentrations in serum approximate the range of adult values by 
puberty, thereafter showing a slow but continuous increase throughout life. 
This is not very dissimilar to our own findings in tears. However, the mean 
IgA level in serum for males and females in their series was more or less 
equal which is contrary to our findings in tears. It is interesting to note that 
a decrease in IgA level in nasal secretion with advancing age was reported 
by Alford (1968), but a t  least for purposes of comparison with the present 
study, his conclusions are not relevant since his series included only 14 normals 
in the younger age group (under 3 7  years of age, mean 28.1 years). The older 
persons included in his study included chronic bronchitis and patients with 
other chest complaints, and conclusions based on the combined series of nor- 
mal and pathologicals are, therefore, of doubtful validity. 

Most of the workers in the past found tear IgG level to be present in low 
concentrations (Bracciolini 1968; Little et al. 1969). Recently tear IgG level has 
been reported to be absent or barely detectable in healthy subjects (Centifanto 
& Kaufman 1975). Bluestone et al. (1975), however, have reported that IgG 
is usually detectable but cnly occasionally quantifiable in tears from normal 
eyes. In our series we found IgG detectable but not quantifiable in 200 subjects, 
and therefore no correlation with age or sex was possible. 

No relationship with age and sex could be established in other types of 
immunoglobulins. 
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