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Effect of melatonin on reactive oxygen
species in rats with asthma

Shengi CHEN', Ya2Ting WANG?

1. Department of Pediatrics, Houjie Hospital, Dongguan, Guangdong 523945, China; 2. Department of Pedi2
atrics, Affiliated Hospital of Anhui Medical University, Hefei 230032, China

Absgtract :  Objective  Asthma is recognized as a chronic airway inflammatory disease. Reactive oxygen gpecies can
induce airway inflammation. The aim of this study was to explore the dfect of melatonin (M T) on the content of reactive
oxygen ecies and arway inflammation in rats with bronchiad ashma. Methods TwentyXour SragueZDawley (SD)
rats were randomly assgned into 3 experimenta groups (8 in each) : 1) Asthma group : the rats were immunized on day
1 by intrgperitoned injection of 100 mg ovalbumin (OVA) in 1 ml sdine with 100 mg of duminum hydroxide. After 14
days, the rats were chalenged with aerolized 1 % OVA for 20 minsper day for 7 consecutive days; 2) MT group:
OV A2%ndtized rats were given intrgperitoned injection of 10 mg/ kg M T 30 mins before each OVA chalenge; and 3)
Control group: OVA was replaced with norma sdine. Airway regpongveness to aeroslized acetylcholine was detected 6
hrs &ter the lagt chalenge. Then the rats were lavaged and total and differentiated leukocytes counts in bronchod veolar
lavage fluid (BALF) were performed ater Wright2Gemsa staining. At the same time, the content of reactive oxygen
pecies (RO in the lung tissues was assessed with chemical colorimetry. Results After OVA chalenge, there was a
dgnificant decreasein arway regpondveness and the number of lymphocytes and eosnophilsin the BAL Fof the M T group
compared with the Ashmagroup ( P <0.05). The MT group ds showed a sgnificantly lower ROS leve in the lung
tissues compared with Asthma group ( P <0.05). Conclusions M T can decrease airway inflammation and the content
of ROSin asthmatic rats, which may be the underlying protective mechanismsof M T against asthma.
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Bronchia ashma (BA) is a chronic airway in2
flammatory dissase with unknown causes. The in2
flammatory cells, such as eosnophil , lymphocyte,
neutrophil , and the produced cytokines and inflam2
matory mediators, are involved in the pathogenes s of
ashma Reactive oxygen gecies (ROS) are multi2
functiona bioactive substancesproduced by airway in2
flammatory cells, immunocyte and structural cdls.
Excessve production of ROS can cause the airway in2
flammation and high respons'veness“]. Meatonin
(MT) , mainly secreted by the pineal gland , isa neu2
roendocrina hormone with multi2biologica functions
such as immune regulation and antioxidation'?). M T
can protect the lungs from oxidative damage caused
by various oxidants®!. This study aimsto investigate
whether M T has protective efect against oxidative
damage in rats with asthma.

Mater ials and methods

Establishment of animal model and grouping!

Twenty2dx heathy Sprague?Dawley (D) rats,
weighing 120 - 170 g, with the age of 8- 12 weeks,
were randomly assgned into 3 groups ( n =8 each) :
an Asthma group , a M T group and a Norma control
group. The ratsin the Asthma group were given in2
traperitoneal injection of 100 mg ovabumin (OVA ,
sgma Company) in 1 ml sdine and 100 mg a uminum
hydroxide gel. After 14 days, 1 % VOA was admin2
isered by ultrasonic aerosnl inhdation (type 405
medica fog generator) daily for 7 days, for 20 min2
utes each time, to induce with asthma attack. The
ratsin the MT group were induced asthma as the
Asthmatic group , but they were intraperitoneally in2
jected with 10 mg/ kg M T (Sigma, USA) 30 minutes
before each challenge. The control rats were treated
asthe M T group , except that OVA and M T were re2
placed by norma sdine (NS).
Deter mination of air way responsiveness >

Ratsof each group were intraperitonedly inject2
ed with 7.5 mg/ kg diazepam 6 hours &ter the last
chalenge, and were then administered with aero<l
inhaationof 0.01, 0.1 and 1 mol/L acetylchloline
(ACH) inturnwith a30 minutesinterval. Their re
piratory rates were recorded. The airway reponsve2

ness was defined as the negative logarithm of the
ACH concentration which makes the regiratory rate
increase by 30 %.

Count and classification of inflammatory cells in
bronchoalveolar lavage fluid ( BAL F)

After an airway regpongveness evduation, the
rats were anesthetized with pentobarbita intrgperi2
tonedly. Immediatdly after endotrachea intubations
and decapitation, 5 ml Hanks solution was injected
into bronchia 3 times. The retrieved fluid was cen?
trifugated at 1 500 rpm for 10 minutes and the super2
natant fluid was discarded. The cells were supended
The number of cels in
0.1 ml slution were counted under hemocytometer.
In order to dassfy various cdls, 0.2 ml lution was
smeared and stained with Wright2Gemsa.
Determination of the content of reactive oxygen
species in pulmonary tissue

After the bronchi had been lavaged, the upper
lobe of left lung was quickly removed and washed
withiced NS. Then 0.3 gthelobe (wet weight) was
taken and homogenized in cooled NS by an dectric
homogenizer. The supernatant fluid was extracted &2
ter centrifuge at 6 000 rpm for 5 minutes at 4 61,
The content of ROS was measured according to the
manufacture’ singructions.

Satigtical analysis

All data were anadyzed by SPSS. Data were pre2
sented as x + s. Differences among multiple groups
were andyzed by theone2vay ANOVA. A gtest was
performed to anayze the differences between two
groups. A Pof lessthan 0. 05 was conddered sgnifi2

in 1 m Hanks slution.

cant.

Results

Airway responsiveness of various groups

The airway regpongveness of the Asthma group
(7.8 +0.5) was dgnificantly higher than that of the
Control group (6.3+0.5) andthe M T group (6.6 %
0.7, both P <0.05). Thereis no dgnificant differ2
ence between the M T and the Control groups.
Count and classification of inflammatory cells in
BALF

The amount of inflammatory cellsin the Ashma
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group was sgnificantly higher than that of the Con2
trol and the M T groups ( P <0.05) (Table1).
The content of ROS in the pulmonary tissues

The content of ROS in pulmonary tissues of the

e

Asthma group (114.8 = 11.3 U/ mg prot) was sSg2
nificantly higher than that of the Control group (87.5

7.4 U/ mgprot) and the MT group (95.2 *

5.9 U/ mg prot , both P <0.05).

Table 1  Inflammation cdlsin the BAL Fin variousgroups ( n =8, x * s, x107/L)
Amount of Counting of dasdfied cels
Group

totd cels Macrophage Neutrophil Lymphocyte Eos nophil
Control 44.3%+7.2 38.9%+4.5 1.6+1.1 1.9+1.1 1.0+0.8
Asthma 78.3+12.9° 48.1+8.12 10.4+4.12 7.5+2.78 7.3+1.5%
MT 64.0+10.6° 41.0%5.8 7.8+2.42 4.4+2 230 4.3+2.0%°
F 21.27 4.75 20.25 14.39 36.48
P <0.05 <0.05 <0.05 <0.05 <0.05

Note: a Compared with the Control group, P <0.05; b Compared with the Asthma group, P <0.05

Discussion

In this study , the ROS in the pulmonary tissue
of the asthmatic rats dgnificantly increased as com?2
pared with the control rats, which indicates ROS may
be involved in the pathogenessof bronchia asthma.

The rhythm diorder of M T secretion is related
with the pathogenessof asthmal”!. Recently the an2
tioxidation of M T has drawn much attention. There
are svera explanations for this effect. One is that
MT can catch free radicals or provide or get one elec2
tron to relieve the oxidationsof free radicas. Another
isthat M T has high fat lubility , s it can enter the
cdls, activate GSH2PX , inhibit the activity of NOS,
and prohibit the expressonsof NFR B and AP21!% to
exert an antibxidation effect. In this experiment ,
M T protected the asthmatic rats from the oxidatived
damages and decreased the airway inflammation and
the airway regpponsveness. Nevertheless, the under2
lying mechanism requiresfurther study.
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