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INTRODUCTION

Little has been written about insulin in
human aqueous humor. Immunoreactive in-
sulin was demonstrated in human aqueous
humor (1, 2, 3). A fall in aqueous humor
insulin concentration has been shown
with age, atributed to vascular sclerosis in
normoglicemic patients (2, 3). Low molecu-
lar weight is considered responsible for the
high aqueous humor insulin concentration
when compared to other proteins (3).

Our purpose is to study aqueous humor
and serun insulin and total protein concen-
trations, changes with age, and the influence
of the molecular weight on diffusion through
the blood-aqueous barrier.

MATERIAL AND METHODS

— Material: the aqueous humor and se-
rum of 33 volunteers were studied as follows:
Group A: 9 patients with refractive and/or
strabismic ambliopia aged 8 to 36
years (mean 229 years).

Group S: 24 patients with senile cataract,
aged between 51 and 77 years
(mean 68.4 years).

Patients did not present other ocular or
systemic changes, and were not using medi-
cines.

— Methods: material was obtained un-
der surgical conditions with fasting patients.
Three drons of proparacaine were used prior
to a small corneal incision with a fragmen-
ted blade, close to the limbus. Aqueous hu-
mor was aspirated 'with a thin canule. Fol-
lowing this procedure, blood was obtained
from the medial cubital vein.

Aqueous humor was kept in poliethylene
tubes at — 20°C for posterior immunoreac-
tive insulin and total protein dosage. Serun
was separated in two parts one for imedia-
te glucose and total nrotein and the other
was kept at — 20°C for posterior immuno-
reactive insulin dosage.

Insulin was measured using radioirnmu-
noassay (Biodata, code 1624, Hypolab SA,
Switzerland). Aqueous humor total proteins
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were measured using Lowry’s et alii (1951) 4
method, and serun total proteins with the
biuret reaction. Serun glucose was measur-
ed in the Technicon auto-analyser, by the
terricianide reduction method.

RESULTS

Mean serum glucose concentrations
were: Group A — 85.75 = 7.29 mg% and
Group S — 95.78 + 18.76 mg%. The differ-
ence is not statistically significant.

Mean total protein serum concentrations
were: Group A — 6.7 = 0.5 g% and Group
S — 6.7T £ 0.7 g%. The difference is not
statistically significant.

Tables I to V show mean values (x) ob-
tained for both groups, sample size (n),
standart deviation (s) and Student’s t test
values and their significance (p).

TABLE I
Aqueous humor mean total proteins concentration in
groups A and S

Group n x s
A 9 21.63 8.431
S 24 35.59 2.928
t = 2.980
p < 0.005
TABLE II
Serum mean insulin concentration in groups A and S
(uIU/mD
Group n x s
A 9 8.82 2.996
S 24 13.11 7.248
t = 1.708
p < 0.05
TABLE III

Aqueous humor mean insulin concentration in groups
A and S (4IU/mbD

Group n X s
A 9 5.23 1.653
S 24 4.74 1.347
t = 0.872

p — non significant
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TABLE IV
Relation aqueous humor total proteins/serum total
proteins in groups A and S (x 10-3)
Group n x [
A 9 3.24 1.270
S 24 5.44 2.341
t = 2.649
p < 0.01
TABLE V
Relation aqueous humor insulin/serum insulin in groups
A and S
Group n x s
A 9 0.63 0.221
S 24 0.46 0.259
t = 1.749
p < 0.05
COMMENTS

Serum glucose and total protein concen-
tration are within normal limits in both
groups(5). A clear rise in aqueous humor
total protein concentration with age with
age was oObserved (table I), which is in
agreement with others authors (6, 7, 8).

The relation between filtrate and fil-
trant solute concentration shows to a cer-
tain extent the degree of permeability of a
membrane to a given solute (9).

We found that the permeability rate of
the blood — aqueous barrier to proteins in-
creases with age. (table IV).

Insulin is a protein hormone. The con-
version from international insulin units to
protein weight is made by the correspon-
dence 24 ¢ IU ~ 1 mg (10).

Although an increase is serun insulin
concentration with age was observed, (ta-
ble II), there was no significant difference
between aqueous humor levels in both
groups (table III). The permeability rate of
the blood — aqueous barrier to insulin thus
decreases with age (table V).

Toselli et allii 1970 (2) and Greco et
allii 1973 (3) suggest that the fall in aqueous
humor insulin concentration with age is a
consequence of vascular sclerotic changes,
in normoglicemic patients. However, it is
difficult to conceive a type of vascular scle-
rosis that reduces the permeability to insu-
lin and in creases the passage of other lar-
ger proteins. In fact, the main restriction
site to macromolecule passage in the blood
— aqueous barrier is the zonula occludens
of the non pigmented cilliary epithelial cell
layer, and not the cilliary vessels (11, 12, 13).

Assuming that there is an increase in
the blood — aqueous barrier permeability
to proteins (large molecules) simultaneous
to a reduction of permeability to insulin
(small molecule), then, the molecular weight
of this hormone is not the main factor res-
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ponsible for the high aqueous humor insulin
concentration when compared to total pro-
tein concentration. It is reasonable to con-
ceive a facilitating mechanism for insulin
passage through the blood-aqueous barrier
which becomes less efficient with age.

The role of insulin in the lens metabo-
lism is controversial. Some studies suggest
a direct or indirect action of insulin on the
lens glucose metabolism (14, 15, 16). Other
studies discard this idea (17). The action
of insulin on protein metabolism is partly
known (18). In chicken embryos, a 8 — crys-
tallin protein synthesis stimulating action is
seen when insulin is introduced (19). Func
tional insulin receptors have been identified
in vitro in lens epithelial cells of rabbits (20).

This data and the high insulin concen-
tration relative to total proteins suggests the
existence of a physiologic role for this hor-
mone in lens metabolism. Possibly, the fall
in aqueous humor insulin with age effects
this metabolism, giving rise to cataract.

SUMMARY

Insulin and total protein serum and aqueous humor
concentrations were studied. An increase in aqueous
humor protein concentration was observed with age,
although this did not occur with aqueous insulin con-
centration. The relation aqueous humor/serum con-
centration increased with age for total proteins. and
decreased with age for insulin. Possible explanations
and implications are discussed.
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