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SHORT COMMUNICATION 

Histamine Induced Decrease of Lecithin 
Levels in Broncho-Alveolar Lavage Fluid 
of Rats is Mediated by H2 Receptor 

G. Janardhana Rao 

The presence of surfactant 
in normal lungs to act against the 
surface tension forces was demon
strated by PattIe and Clements. I 

,2 

Pulmonary surfactant is essential in 
maintaining the patency of the alve
oli.3 It is also a factor acting against 
pulmonary edema.4 There were 
many reports on regulation of pul
monary surfactant secretion by para
sympathomimetics, sympathomimet
ics, anti-edema drugs, corticoste
roids and other chemical mediators 
like substance p.5

.
9 The effect of his

tamine on the secretion of lecithin 
from type II alveolar cell cultures 
of rat was studied. 10, II 

Broncho-alveolar lavage 
(BAL) is a standard procedure to 
assay various components of pul
monary surfactant system. 12 Leci
thin is the major surface active 
phospholipid of the pulmonary sur
factant system.13 Thus, an assay of 
lecithin in BAL fluid was employed 
in the present study to learn about 
the in vivo effect of histamine on 
the lecithin content in broncho
alveolar lavage fluid of rats and to 

SUMMARY Lecithin, a major surface active substance of the surfactant sys
tem of the lung, was estimated in broncho-alveolar lavage (SAL) fluid in four 
groups of healthy adult male albino rats. Rats from group I were not adminis
tered any drug and acted as controls. Group II were administered histamine 
diphosphate. Group III were given H1 blocker (pyrilamine maleate) followed by 
histamine diphosphate. Group IV received H2 blocker (ranltldine hydro
chloride) followed by histamine diphosphate. Lecithin content of SAL fluid 
in the control group was compared with that In the other three groups. A 
significant decrease in lecithin content was observed In the rats that 
received either histamine diphosphate or H1 blocker followed by histamine 
diphosphate. However, compared to control rats no signiflcant difference 
In lecithin content was seen in rats that received H2 blocker followed by his
tamine diphosphate. The results clearly indicate that the decrease In sur
face active lecithin content In SAL fluid following administration of his
tamine diphosphate was unaffected by prior administration of H1 blocker, 
but was blocked by prior administration of H2 blocker. It was concluded 
that histamine induced decrease in lecithin content of SAL fluid Is medi
ated through H2 receptors. Since the predominant source of intra-alveolar 
lecithin are Type II cells of the alveolar epithelium, it is possible that Type II 
cells have H2 receptors. stimulation of which resulted In decreased intra
alveolar lecithin. 

identify the type of histamine animals were maintained in cages 
receptor responsible for the effect with free access to air, food and 
observed. water. The rats were given pento

barbitone sodium intraperitoneally 
MATERIALS AND METHODS at a dose of 40 mg/kg. The anes

thetized animals were incised from 
Broncho-alveolar lavage: xiphisternum to chin. The thorax 

Healthy adult male albino 
From the Physiology Department, Medical 

rats of Wistar strain weighing bet School, U.S.M, Kubang Kenan, Kelantan, 
ween 200-220 g were used. The Malaysia. 
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was opened and lungs along with 
trachea were isolated. The trachea 
was cannulated and alveoli were 
rinsed with normal saline via the 
airway. Ten milliliters of normal 
saline was introduced via the tra
chea and the fluid was retained in 
the lungs for one minute; then, it 
was rinsed back and forth and 
aspirated. The procedure was re
peated till a volume of about 15 ml 
was extracted for each animal. 
Lungs which had abnormal appear
ance such as haemorrhagic spots or 
patches were not subjected to 
lavage. Samples from lungs which 
showed leakage of fluid during 
lavage, and lavage fluid which was 
contaminated with blood, or not 
clear, was not used for estimation 
of lecithin. Furthermore, samples 
collected with less than 70% of 
retrieval of instilled saline were 

mated. Each rat in Group III was 
intraperitoneally given 0.25 mg 
pyrilamine maleate, a HI blocker, 
(Sigma Chemical Company) per 
animal. After 45 minutes, individual 
animals were administered 0.06 mg 
of histamine diphosphate subcuta
neously. Following 10 minutes of 
administration of histamine, the 
BAL fluid was collected and the 
lecithin content was estimated. 
Each rat of Group IV was injected 
intraperitoneally 0.25 mg ranitidine 
hydrochloride, a Hz blocker, (Sigma 
Chemical Company). Following 45 
minutes of administration of raniti
dine, each of the animals was given 
0.06 mg of histamine diphosphate 
subcutaneously. After 10 minutes 
of injection of histamine, BAL was 
performed and the lecithin content 
was estimated. The doses of hista

mine blockers administered were 
equivalent to therapeutic doses 
employed in adult human beings. 

Statistical analysis 

Student's unpaired I-test 
was used. 

RESULTS 

The means and standard 
deviations of lecthin contents in 
BAL fluids of all groups of rats are 
shown in Fig. 1. The contents were 
0.133 ± 0.07 for Group I (control 
group), 0.036 ± 0.02 for Group II 
(received histamine diphosphate), 
0.043 ± 0.02 for Group III (treated 
with HI blocker [pyrilamine ma
leate] followed by histamine di
phosphate), and 0.118 ± 0.05 for 

also not used for determination of 
lecithin content. 

Assay of lecithin 

An assay of lecithin was 
performed by enzymatic method 
using chemicals and protocol sup
plied by Boehringer Mannheim 
Gmbh-Biochemica (Mannheim, 
Germany). 

Experimental protocol 

The animals were divided 
into 4 groups of 8 each. Rats from 
Group I were not administered any 
drug and lecithin content in BAL 
fluid in this group of animals acted 
as control. Individual rats from 
Group II were subcutaneously 
administered 0.06 mg of histamine 
diphosphate (Sigma Chemical Com
pany, S1. Louis, Mo.). This dose of 
histamine did not produce any un
toward effects in pilot experiments. 
After 10 minutes of administration 
of histamine, BAL was performed 
and the lecithin content was esti
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Fi~. 1 Lecithin levels (means ± standard deviations) in broncho-alveolar 

lavage fluids of all groups of rats. 
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Group IV (received H2 blocker 
[ranitidine hydrochloride] before 
administration of histamine diphos
phate). 

DISCUSSION 

A significant reduction of 
the lecithin content in broncho
alveolar lavage (BAL) fluid was 
observed within 10 minutes of 
administration of histamine. Since 
lecithin is the predominant surface 
active substance in the pulmonary 
surfactant system, the finding indi
cates an acute decrease in pul
monary surfactant activity after ad
ministration of histamine. 

Lecithin constitutes 60-70% 
of the surface active materials 
found in the pulmonary surfactant 
system. These surface active mate
rials reduce surface tension forces 
of alveolar lining and prevent col
lapsing of the alveoli. Reduction in 
pulmonary surfactant activity leads 
to increased work of breathing and 
respiratory distress. A significant 
reduction in lecithin level was ob
served in the present study even at 
a dose that did not produce any 
untoward effects in the animals. 
Histamine is a common mediator 
in many allergic disorders. It is 
possible that reduction in lecithin 
levels may be one of the factors 
responsible for the respiratory dis
tress in allergic diseases like bron
chial asthma and pulmonary asper
gillosis.. An assay of lecithin of the 
BAL fluid in the above patients 
may elucidate the effect of hista
mine on surfactant system of the 
lungs in adult human beings. 

Decrease in lecithin content 
in BAL fluid following administra
tion of histamine was unaffected by 
prior administration of HI blocker 
(pyrilamine maleate), but was 
blocked by prior administration of 

H2 blocker (ranitidine hydrochlo
ride). This indicates that the his
tamine induced decrease in lecithin 
content of BAL fluid observed in 
the present study was mediated 
through H2 receptors. Since the pre
dominant source of intra-alveolar 
lecithin is type II cells of alveolar 
epithelium, it is possible that type II 
cells have H2 receptors, stimulation 
of which resulted in decreased 
intra-alveolar lecithin. Cheng and 
BrownII have reported stimulation 
of phosphatidyl choline secretion 
by histamine in alveolar type II cell 
cultures of adult rats which could 
be blocked by both HI antagonist 
(pyrilamine) and H2 antagonist (ci
metidine). Gilfillan et a/. lo ob
served stimulation of phosphatidyl 
choline secretion in type II cell 
cultures of adult rats by thiazina
mium chloride which has antihis
taminic properties. They have also 
observed stimulation of phospha
tidyl choline secretion by HI antag
onists (promethazine and pyrila
mine) but not by H2 antagonist (ci
metidine). However, they were un
able to demonstrate any inhibitory 
effect of histamine on in vitro cul
tures of type II pneumocytes. In our 
study which adult rats were used, a 
significant reduction in intra-alveo
lar lecithin levels was observed 
which could be blocked by H2 
antagonist (ranitidine) but not by 
HI antagonist (pyrilamine). The 
findings in the present study em
phasize the fact that in-vitro and in
vivo effects may be different in 
view of the complexity of res
ponses in the whole animal. Fur
ther, it appears that histamine has a 
role in the regulation of secretion of 
pulmonary surfactant. 
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