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Expression of epidermal growth factor and
itsreceptor in the gastric mucosa of neonatal
rats with intrauter ine asphyxia
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Absgtract :  Objective  Neonata aphyxia may induce acute gastrointestina injuries such as eroson, ulcer , bleeding

and 0 on. Recent invedtigations have shown that epiderma growth factor (EGF) and its receptor (EGFR) play an
important role while participating in the reparation of acute gastrointestind injury in adult animas. Thispaper ams at
studying the expressonsof EGF and EGFR in gastric mucosa of neonata rats with intrauterine aphyxia as wel as ther
rolesin the reparation of gastric mucosa lesons. Methods Wigar rats, 21 dayspregnant , were used to establish animal
modd sof intrauterine agphyxia. The surviring pupsof the Agphyxia group and the pups without agphyxia (Control group)
were sacrificed by decgpitation at 0, 24, 48, 72 hrs &ter birth and gaster pecimens were collected. The expressons of
EGF, EGFR and EGFR mRNA in the gastric mucosas were assayed by immunohistochemistry and reverse transcription-
polymerase chain reaction (RT-PCR) and the histology of gastric mucosas were observed. Results (1) The gastric
mucosa lesons of neonata rats were found in the Agphyxia group and became more and more serious untill apeak was
reached 48 hrsater birth. (2) Low expressonsof EGF and EGFR could be detected in thegastric mucosasof ratsin the
Control group , and there were no differences among various time points. (3) The expressonsof EGF and EGFR in the
gastric mucosas of neonatd ratsin the Aphyxia group increased with time and reached the peak 48 hrs ter birth. The
EGFR expresdons at 24, 48 and 72 hrsin the Aghyxia group were sgnificantly higher than those of the Control group (
P <0.01or 0.05). (4) The expresson of EGFR mRNA in the gastric mucosa of neonatd ratsin the Aphyxia group
reached a peak 24 hrs dter birth and was higher than that of the Control group ( P <0.01). Conclusions EGF and
EGFR may play an important role in the reparation of gastric mucosa lesons of neonatd rats with intrauterine aphyxia.
[ Chin J Contemp Pediatr , 2004, 6(1) : 7 - 10]
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It has been found that the blood flow of celiac
trunk artery decreases by 70 % dater asphxia[l],
which causes the blood flow of gastrointestinal tract
to drop off and leads to gastrointestina mucosa le-
gons, such as eroson, ulcer, bleeding and even
necrotizing enterocolitis (NEC). Recent investiga
tions have shown that epiderma growth factor
(EGF) participated in reparative course of acute gas
EGF and

(epiderma growth factor receptor,

trointestina lesonsin the adult animald?!.
its receptor
EGFR) appeared to play important rolesin the devel-
opment of gastrointestinal tract , inhibition of gastric
acid secretion, protecting gastrointestina tract and
promotion of gastrointestinal lesons healing. Howev-
er, there has been no report on the expressons of
EGF and EGFR in the gastrointestind mucosa of
neonates or neonata rats with intrauterine aphyxia.
This present study explores the expressons of EGF
and EGFR in the gastric mucosa and their rolesin the
reparation of gastric mucosa lesons in neonata rats
with intrauterine aphyxia.

Mater ials and methods

Animalsand grouping

Sxty-three healthy Wigar rats (53 female and
10 male) were provided by the Anima's L aboratory of
the Second Clinica Hospital of China Medica U niver-
gty. The average weights of femae and mae rats
were 270 =30 g and 300 £ 20 g, respectively.

The anima model of intrauterine agphyxia was
established according to the method provided by
Tanakal®! .
nant were anesthetized with ether.

The Wistar rats which were 21 dayspreg-
Two-horn  uteri
and vessl's supplying the uteru and ovaries were ex-
posed and one sde of the vessel wasoccluded with ar-
terial clamps. The fetus rats in the occluded sde of
the uteru were used as the Aphyxia group and ones

in the other dde were used as the Control group. Af-
ter 20 minutes of blockage of the blood flow the uteri
were opened and the pups were taken out. The sur-
viving neonatal rats in the Aghyxia group and the
pupsof the Control group were sacrificedat 0, 24 , 48
and 72 hours (15 - 20 rats at each time point) .
Reagents

The immurohigochemigry resgents of EGF and
EGFR were obtaned from Zhongshan Biologcd Limited
Qonpany (Beijing) . The totd RNA extraction sysem was
provided by Huame Biologicd Limited Gonpany (Lu
oyarg , Henan). PCR primers were synthedzed by Aoke
Biologcd Techrologcd Conpany (Bejing) . The reverse
transcription reagents were from Takara Conpany.
Disposal of specimens

Three gager ecimens of each group at each time
point were used to observe higologicd changes of gagtric
musas, amother 3 were preserved with 10 % formdin
for detection of expresdonsof EGF and EGFR, and an
other 5 were kept a - 80 in eppendorf tubes without
RNAas to assy EGFR mRNA expresson.
Observation of gastric mucosa histol ogy

After dehydration, the gastric tissues were em-
bedded in parafin blocks and diced into 44 m thick-
ness and then they were dewaxed and stained with
hematoxylin (HE) .
Measurement of EGF and EGFR expressions

The average gray dendty of EGF and EGFR
were measured with Meta Morph software. The ex-
pressons of EGF and EGFR were assayed by strept
Avidin complex (SABC) and the detailed procedures
were carried out according to the directions of the
reagents. Theimagesof 6 visua fieldsin each section
were extracted with PL YMPUS - BX51 photograph
extraction system (Japan) .
Measurement of EGFR mRNA expression

The procedure was performed following the drections
and the rdative contentsof EGF mRNA were obta ned.
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Satistical analysis
All data were expressed as x + sand qtest were
used to andyze the differences.

Results

Histological changes of the gastric mucosas

The higtological changes of gastric mucosas at
0 hour in the Agphyxia group were not different from
those of the Control group. The epithelia cdlsof the
gastric mucosas swelled and attached a little inflam-
matory exudation at 24 hoursin the Agphyxia group.
The epithelial cells developed degeneration, ome of
them even exfoliated, and infiltrations of lympho-
cytes, plasmacytes and a few neutrophilic granulo-
cytes could befound in intestitium at 48 hours. These

Table 1 EGF expresson in gastric mucosa

lesonsof gastric mucosas relieved at 72 hours. There
were no these higtological changes in the gastric mu
cosasof the Control group.
EGF expression in the gastric mucosas

Low EGF expresson in the gastric mucosas of
the Control group wasfound in cytoplasm of epithelial
cells but there were no diff erences among various time
points. These expressons mainly located in the pro-
liferative zone of the gastric mucosas, chig cdls,
parietal cells, and basd of gastric glands. Compared
with the Control group, the EGF expresson in the
gastric mucosa of the Agphyxia group at 0 h were not
different. It increased at 24 hours, reached the peak
at 48 hours and remained higher at 72 hours than
those of the Control group ( P < 0.01 or 0.05)
(Table 1, Figure 1, and Figure 2) .

(n=3,x +s)

Group 0 hr

24 hrs

48 hrs 72 hrs

Control 141.487 +£0.907

Asphyxia 141.310+0.821

141.429+1.310

142.256 + 0. 885%

141.834 +£0.999 141.772 +£0.753

143.118 £1.142°°¢ 142.383 £ 0.808%¢

Note: a vs Control group P <0.05; b vsthe Control group P <0.01; c vsthe previous time point in the Agphyxia group P <0.05

EGFR expression in the gastric mucosas

Low EGFR expresson in the gastric mucosas of
the Control group was found in membrane of epithe-
lid cells. These expressons were mainly located in
the proliferative zone of gastric mucosa, chief cels,
parieta cells and the basd of the gastric glands. The
expressons at various time points were not dgnifi-
cantly different. The expressonsof EGFRin the gas
tric mucosasin the Agphyxia group at 0 hour was Sg-
nificantly lower than that of the Control group ( P <

Table2 EGFR expresson in gastric mucosas

0.01) , while no sgnificant differences were found at
24 hours between the two groups. The EGFR ex-
pressonsin the Agphyxia group reached a peak at 48
hours and were much higher than that of the Control
group ( P <0.01). The expresson of EGFR at 72
hours in the Agphyxia group were not sgnificantly
different from those of 24 and 48 hours following as-
phyxia athough it was higher than that of the Control
goup (P < 0.05) (Table 2, Figure 3, and
Figure 4) .

(n=3,x £ s)

Group 0 hr

24 hrs

48 hrs 72 hrs

Control 107.326 +4.119

Agphyxia 95. 802 + 6. 465%

107.591 +£5. 907
106.084 +7.538

105. 306 + 6. 946 105.874 +6.188

112.143 +7.086%° 110.012 5. 338"

Note: a vsthe Control group P <0.01; b vsthe Control group P <0.05; c vs24 hrsin the Agphyxia group P <0.05

EGFR mRNA expression in the gastric mucosas
The EGFR mRNA expressons in the gastric

mucosas in the Control group at various time points

were not dgnificantly different. The expresson of

EGFR mRNA in the gastric mucosasin the Agphyxia
group at O hour were dgnificantly lower than that of
the Control group ( P <0.01) . After 24, 48 and 72
hours of agphyxia the expressonsof EGFR mRNA of
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the gastric mucosas were increased dgnificantly comr
pared with those of the Control group ( P <0.01).
There were dgnificant dfferences in the EGFR mRNA

Table 3 EGFR mRNA expresson in gastric mucosas

expresson between 24 hoursand 48 hoursof aphyxiaand
between 24 hoursand 72 hoursof aphyxia ( P <0.01) .
(Table 3, Fgure 5, and Figure 6)

(n=5,x £ s)

Groups 0 hr 24 hrs 48 hrs 72 hrs
Control 0.736 +0.031 0.708+0.019 0.704+0.011 0.718+0.022
Ahyxia 0.574+0.011% 1.204 +0. 0212 0.820 +0.016%" 0.800 +0.016%"

Note: a vsthe Control group P <0.01; b vs24 hinthe Aghyxia group P <0.01

Discussion

EGF, a potent mitogen, exists in gastrointesti-
nal mucosa, lattices, sdiva, gastric and duodend
juice, pancreatic juice and bile and other tissues and
body fluid. It plays an important role in promoting
proliferation and differentiation of epithelia cels, de-
velopment of fetus, renovation and regeneration of
tissues*). EGFRisa 170 KD protein that conssts of
a cel surface ligand binding domain and existsin gas
trointestina epithelium!®!. The combination of EGF
and EGFR can result in clustering, dimerisation and
internalization of the receptor-ligand and induce a s=
riesof regponses: increasng production of mucopro-
tein, stimulating migration of epithdia cdls, synthe-
dsof DNA , RNA and protein and divison of cells.

Previous studies!®! have shown that EGF and
EGFR could stimulate restitution and proliferation of
gastrointestinal mucosa cdlls, inhibit secretion of gas
tricfluid, increase blood flow of gastrointestina mu-
cosa and promote hedling of acute and chronic gas
In this study, epithelia cels
edema and exfoliation and infiltrations of inflammato-

trointestinal injuries.

ry cdlsin gastric mucosa were found in neonatal rats
with agphyxia. These changes became more and more
serious during the course and reached the peak 48
hours &ter birth, and then began to restore. The ex-
pressons of EGF and EGFR in gastric mucosa of
neonatal rats with aphyxia increased with time and
reached the highest level 48 hours &fter birth and then
began to decrease gradually. The EGFR mRNA ex-
pressonsin the gastric mucosa of neonata rats with
agphyxia reached the peak 24 hours ater birth, and
then began to decrease gradudly. The increase of

both EGF expresson and EGFR expresson resulted
in an increase of blood flow of the gastric mucosa and
proliferationsof mucosa cells as a result of promoting
healing of acute gastric mucosal injuries. This sug
gested that EGF and EGFR play an important role in
the reparation of gastric mucosal lesons in neonatal
rats with agphyxia.

Furthermore, recent foreign investigations®!
have shown that pretreatment with EGF can decrease
the incidence and severity of acute and chronic gas
trointestinal injury. These studies provide a new po-
tential approach for the prevention and treatment of
gastrointestinal mucosa lesons.

(Figures are on the inside front cover)
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Expression of epidermal growth factor and its receptor in the
gastric mucosa of neonatal rats with intrauterine asphyxia

{ These figures refer to the paper on page 7))
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Figure 1 EGF expression of the gastric mucosa in the Control group. Cytoplasm of epithelial cells were light brown after having been
stained (10 x )

Figure 2 EGF expression of the gastric mucosa 20 minutes afer asphyxia. Cytoplasm of epithelial cells were dark brown after hay ing
heen stained (100 x )

Figure 3 EGFR expression of the gastric mucosa in the Control group, Membrane of epithelial célls were light brown after having been
stained (400 x )

Figure 4 EGFR expression of the gastric mucosa 20 minutes after asphyxia. Membrane of epithelial cells were dark brown having been
stained (400 x )

Figure 5 EGFRmRNA expression of the gastric mucosa al various time points in the Control group. No difference among various time
points was found (1K) x )

Figure 6 EGFR mRNA expression of the gastric mucosa at various time points in the Asphyxia group. The lowest expression was at 0
hour and the highest was at 24 hours (100 x )
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Figure 1 The distances between the ends of the vertebral
archs from TY 1o L6 were less than the normal limit. The dis-
tance of L2 farrow) was 104.1 um(7.5x 2.5) (spina double-
stainmyg in the normal fetal ratss -
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Figure 2 After heing stained. the distances between the ends
of the vertebral archs from T9 1o S5 were shown broad in the

i

VPA group. The distance of L1 tarrow) was the most broad
(G119 ypmyii(7.5 x 2.5)




