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Effect of Histamine on Lecithin
Content in Broncho-Alveolar Lavage

Fluid of Rat

G. Janardhana Rao

Pulmonary surfactant pre-
vents collapsing tendency of alveo-
li.' It also keeps alveoli dry by pre-
venting the tendency towards deve-
lopment of pulmonary edema.’ The
innervation to type II cells being
sparse, the regulation of surfactant
secretion appears to be mainly
humoral. The effect of sympathomi-
metics, parasympathomimetics and
other chemical mediators like sub-
stance P on surfactant system of
lung has been reported.>®  Hista-
mine is implicated as a mediator in
allergic pulmonary diseases such as
bronchial asthma and pulmonary
aspergillosis. This study was desig-
ned to observe the effect of hista-
mine on lecithin content in broncho-
alveolar lavage fluid of rats.

MATERIALS AND METHODS

Healthy adult male albino
rats of Wistar strain weighing bet-
ween 200-220 g were used for the
study. The animals were maintained
in cages with free access to air, food
and water.

SUMMARY Deficiency of surfactant in alveoli leads to increased resis-
tance to breathing. Histamine is a mediator in allergic respiratory dis-
eases. Though the bronchoconstrictor effect of histamine is well recog-

nised, histamine may have additional actions that contribute to pathoge- -

nesis in these diseases. The present study aimed to observe the effect of
histamine on lecithin, a major component of alveolar surfactant. Lecithin
content in broncho-alveolar lavage (BAL) fluid of heaithy adult male rats
was estimated by enzymatic method using Boehringer-Mannheim Kkits.
Lecithin content in these control animals was compared with that in three
groups of healthy adult male rats following subcutaneous administration
of 0.06 mg of histamine diphosphate at 10 minutes, 30 minutes and 60
minutes intervals, respectively. A significant reduction in lecithin levels
in BAL fluid was observed up to one hour after administration of hista-
mine. The results indicate a possible additional action of histamine in the
pathogenesis of allergic respiratory diseases.

Lecithin is the major surface
active phospholipid of pulmonary
surfactant system.® Broncho-alveo-
lar lavage (BAL) is a standard pro-
cedure to assay various components
of pulmonary surfactant system.’
Thus, assay of lechitin in BAL fluid
was employed in the present study
to observe the effect of histamine on
alveolar lecithin levels in adult rats.

Broncho-alveolar lavage
BAL was performed as des-
cribed in our previous studies.® The

control group of animals were given
pentobarbitone sodium intraperito-
neally at a dose of 40 mg/kg. The
anaesthetised rats were incised
from xiphisternum to chin. The tho-
rax was opened and lungs along
with trachea were isolated. The tra-
chea was cannulated and alveoli
were rinsed with normal saline via
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the airway. Each time 10 m! of nor-
mal saline was introduced via the
trachea, and, the fluid was retained
in the lungs for one minute. Then, it
was rinsed back and forth, and as-
pirated. The procedure was repeated
and a volume of about 15 ml was
extracted from each animal.

Lungs which had any abnor-
mal appearance such as haemorrha-
gic spots or patches were excluded
from the study. Lungs were also
excluded if they showed leakage
during lavage or if the lavage flud
obtained was contaminated with
blood or extraneous matter. A total
of eight samples which had none of
the above defects were taken as con-
trol samples for assay of lecithin.

To observe the effect of his-

tamine on alveolar lecithin levels,
BAL was performed in three groups
of healthy adult rats (8 in each
group) following subcutaneous ad-
ministration of 0.06 mg of hista-
mine diphosphate (Sigma Chemical
Company) at 10 minutes, 30 mi-
nutes and 60 minutes intervals, res-
pectively. The dose of histamine ad-
ministered did not produce any
change in blood pressure or respira-
tion in preliminary experiments.
BAL was performed as in control
group and the fluid was used for as-
say of lecithin.

Assay of lecithin

Assay of lecithin was perfor-
med by enzymatic method using
Bochringer-Mannheim  kits accor-
ding to the manufacturer's instruc-
tion.

Statistical analysis

Statistical analysis of the re-
sults obtained was done using Stu-
dent's unpaired s-test. Lecithin le-
vels in the BAL fluid of each of the
experimental groups were compared
with those values obtained in con-
trol group. If the p value was 0.05
or less, it was considered as signifi-
cant difference in the values bet-
ween the groups that were com-
pared.

RESULTS

The volume (mean + SD) of
BAL fluid retrieved from the control
group was 13.375 + 0.517 ml. BAL
fluid (mean + SD) retrieved from
the experimental groups at 10, 30
and 60 minutes following s.c. hista-
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mine were 13.25 + 0.463, 13.5 +
0.534 and 13.125 + 0.353 ml, res-
pectively. The volume retrieved was
about 70% in each group. Com-
pared with control group, there was
no significant difference in volume
retrieved from any of the experi-
mental groups.

The lecithin content (mean +
SD) per liter of BAL fluid from the
control group was 0.145 + 0.032 g.
The lecithin content (mean + SD)
per liter of BAL fluid from the ex-
perimental groups at 10, 30 and 60
minutes following s.c. histamine
were 0.088 + 0.008, 0.096 + 0.008
and 0.112 + 0.020 g, respectively
(Fig. 1). Compared with the control
group, there was a significant dif-
ference in lecithin content of BAL
fluid at 10 minutes, 30 minutes and
60 minutes following s.c. histamine.
The p values were less than 0.001,
0.001 and 0.05, respectively at 10
minutes, 30 minutes and 60 mi-
nutes.

DISCUSSION

A highly significant reduction
in lecithin content in BAL fluid was
observed within 10 minutes of ad-
ministration of histamine. Subse-
quently, however, there was a gra-
dual increase in lecithin content
although even at one hour the leci-
thin levels were still significantly
lower compared to that in control
animals. This indicated an acute de-
crease in lecithin content in BAL
fluid. The gradual increase obser-
ved in this study may be a reflection
of a very short plasma half life of
histamine.

Mechanism of decreased leci-
thin levels following administration

of histamine can not be ascertained

from this study. Type II alveolar
cells constantly secrete pulmonary
surfactant into alveoli. Reuptake of
this substance from the alveoli by
the same cells maintains homeosta-
sis of this surface active material in
the alveoli.> '® Thus, the adminis-
tered histamine may have inhibited
the secretion or stimulated the up-
take or both. Pulmonary surfactant
and the surfactant associated pro-
teins are stored in lamellar bodies of
Type I alveolar cells.'"  Some of
the surfactant associated proteins
inhibit secretion and some facilitate
uptake.'>"® The effects observed in
this study could also be due to se-
cretion of these proteins. Further
studies may help identify the mecha-
nisms involved in the reduction of
lecithin content.

Histamine was reported to
cause secretion of surfactant by
Type II cells in vitro."* However, in
the present study a decrease in le-
cithin level was observed following
histamine administration. This em-
phasizes the fact that in vifro and in
vivo effects may be different in view
of the complexity of responses in
the whole animal. Decreased leci-
thin levels in alveoli lead to in-
creased resistance to breathing. It is
possible that such reduction in le-
cithin levels may be one of the fac-
tors responsible for the respiratory
disability in allergic pulmonary dis-
eases like bronchial asthma and pul-
monary aspergillosis. Assay of leci-
thin in BAL fluid in these patients
may eclucidate the effect of hista-
mine on surfactant system of lung in
the adult human.
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