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The regulation of epidermal growth factor on the healing of duodenal 

ulcer 
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Abstract 

 This study was to investigate the 

mucosal healing effects of endogenous 

and exogenous epidermal growth factor 

(EGF) on acetic acid-induced duodenal 

ulcer in rats.  Sprague-Dawley rats 

(200-250 g) were randomly divided into 

four groups: control (no ulcer without 

oral EGF), oral no ulcer with oral EGF, 

ulcer without oral EGF, and ulcer with 

oral EGF groups (n=10, including one 

rat for pathological examination and 

photograph, respectively).  In addition, 

10 normal rats did not be operated as the 

negative control.  The rats without 

ulcer were done by sham operation, and 

the rats with ulcer were induced by 

acetic acid.  The rat was anesthetized 

by thiopentone sodium and the abdomen 

was opened.  A plastic tube (4.5 mm 

inner diameter) with 70 µL of 30% 
acetic acid was applied to the surface of 

the duodenum for 10 sec (the dosage of 

acetic acid and the applied duration were 

determined by the pilot study), which 

causes immediate necrosis of the entire 

thickness of the mucosa and submucosa 

exactly within the area of acetic acid 

application without penetration or 

perforation to the muscular layer and the 

surrounding organs.  After removal of 

acetic acid, the abdomen was closed, 

and the rat was allowed to recover from 

the anesthesia.  The rat with ulcer 

received only water on the day of 

operation (day 0), and was fed a normal 

diet ad libitum next day (day 1).  The 

weight, food intake, and water intake of 

the rats were routinely recorded.  The 

next day after operation at 

approximately 3:00 PM, the rats were 

orally administration of recombinant 

human EGF (60 µg/kg) in 35 mL sterile 
deionized drinking water, and oral EGF 

intake was exactly recorded.  To 

determine the healing rate, EGF 

secretion, and the changes of pH values 

in the stomach, the rats were sacrificed 

on day 1, 5, 10, and 15 at around 3:00 

PM.  After the rats were anesthetized 

by thiopentone sodium, blood was 

collected, pH values of the gastric wall 

were determined, and the wet weight of 

the mucosa was measured. The amounts 

of DNA, RNA, and protein in the 

mucosa were determined as the indicator 

of mucosal growth.  The results 

showed that oral EGF had no effects on 

body weight, pH values of the stomach, 

and food intake in the rats with or 

without ulcer.  Food intake decreased 

in the rats with ulcer compared to those 

without ulcer after 2 days of operation.  

The amount of mucoal DNA 

significantly decreased in the rats with 

ulcer compared with those without ulcer 
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on day 1.  No significant differences 

were observed in DNA content on day 5.  

The ulcerous rats with oral EGF had the 

lowest RNA content, and the 

sham-operated rats without oral EGF 

had the highest protein content on day 5.  

The sham-operated rats with oral EGF 

had significantly higher RNA content 

than those without oral EGF, and the 

ulcerous rats with oral EGF had higher 

protein content than the sham-operated 

rats with oral EGF on day 10.  On day 

15, RNA content was not different, the 

ulcerous rats with oral EGF had 

significantly higher DNA than others, 

and higher protein content than the 

sham-operated rats with oral EGF.  In 

the time-course study, the ulcerous rats 

with oral EGF had significantly higher 

DNA and RNA content on day 15 

compared with those on day 5 and 10, 

and higher protein content on day 10 

compared with those on day 5 and 15. 

 

Key words: epidermal growth factor, 

healing of duodenal ulcer, mucosal 

growth, rats 

 

>$��3�M 

��.ó�Ô*� 53�� :"

][M!""#7ZÔ�U 6000 DaP

EGF $²%&'ÂMh(Æé3])

%<*7ij��3�à¤¥M+.

3Z,(1)P�67EGF3 EGF-.Ù

�E""8/�3IJ@FGHKL

Ù¹W(ENO(2)PEGF $�=>?

@012340Brunner’s gland2(3)$

5@~-63¤¥0Paneth’s cells2$

7é4$ÞGH8¤¥0mucous neck 

cells 279 AB Ù�¤ ¥0 ulcer 

associated cell lineage7UACL20
:

;<QyZ0Éq©=>M#(4Æ

õ?27@AZÝB@�%(4)7�²Þ

é3= >? @%M CD h�*

0.42-2.159 10.8 ng/mL(5$6)PnEF

?G7EGF$H}CDÞGHE DNA

¶[3ð�(7$8)Pn<I÷ø79:

;<ÞJMCD%7�AB­£M

EGF receptor9K  EGFM¤¥�+

	(9)P��L>²ABGH3ÙMA

BNM¤¥7� EGFMZÝO�+	

(4)PPQR<�7EGF²ABIJ�7

KL#�SW(MNOP�T8É=

>?@M-./ EGFZÝ7�kUV

MW  ���� !XIW0 time 

course study data2184506./2

��.ó�Ô3=>?@IJx�7

OYnZ[P\]45 EGFMc�7

*�y�²^_�*#�`ab$`

$Q�¼ÀbcMdeP��7fg

h�Ëi�Ôâ�XZj0nkABk

nk¼À EGF×oÚ��Ì27Z�l

m=>?@AB)nl45 EGF8�

9:;<M=>?@ABMüýP 

) !�(�My� 

12 +,-./Þ@F EGF ð�*o

��9:;<M=>?@AB�

áâP 

22 lm45 EGF *oüý9:;<

M=>?@ABIJx�7`aG

H EGF Mð�$GHM.ó$l

Þ:ßëMáâP 

 

Ë$õö3mù 

)QRMõö��� 

12DNA$RNA$Proteinð�� 



 4

a) tu´ã#º�AB]CDGH

M DNA ð��÷�ÉkAB

]7<Q9:8@GH¤¥MØ

 [©pP 

b) tu´ã�º�h]E DNA ð

��k��$RNA ð�S�	

EGFEAB]
�$��àð�

Sk�	 EGF kAB]

7

²���Ì%7EGF8ABIJ

�k�÷MüýP 

c) tu´ã=�º�h]E RNA

ð��k��$AB�úÀ EGF

]E DNA ð�÷�
É��h

]$����àð�
ÉkAB

úÀ EGF]P²�qr%7EGF

8ÉAB¤¥n÷�MIJs

t78ÉkAB¤¥unH}�

.óM*vP 

d) ��¸J���nABn EGF15

º]M DNA7RNA ÷�
ÉÚ

]M 5º$10º]P 

22ÇÁ�$ÆW$Þ=:ßë�VÆ

�w7oùnkAB$úÀ EGF7

8CDÆW$Þ%:ßë$ÇÁ�

ûküý7þn²tuQ�´�º

-7AB]CDÇÁ��÷�Ék

AB]P��7²)QR%7EGF

�kxy�z{Þ:|á}AB

MstP 

~TM !÷øú3 EGF$z{

CD(10-14)3�L(15)ABEIJP

Olsen��O�GEF�CDQR%7

Z��9:¬ cysteamine-HCl ;<M

�/ÞAB(11)9=>?@AB(12)7

��	 EGF 30 µg/kg/dayÉÈ½%7
Z��A 25 9 50 º7z$H}�I

J7�IJ�ö3 cimetidine0#(

H2 receptor���2ÙL�P²)QR

%7�	 EGF 60 µg/kg/dayÉÈ½%7
3kAB]�`7�	 EGF²ã 5º

����AB¤¥M��àð�7²

ã 10 º����AB¤¥M DNA ð

�7²ã 15 º��+	AB¤¥M

DNAð�P 

 

\$��[ö�ñ 

)���)�+�-./=>?

@GHM EGFZÝ�P�GH�)�

� DNA$RNA3��àMZj7"�

�MGH�n	7�Tv²V5+�

EGF M��7��k÷øÉ)õö

%P����E67) !�845

��.ó�Ô8=>?@ABGHM

IJ7��#oÚ��ÌM��l

m7¨8-./=>?@GHM EGF

ZÝ�Müý7|�}#� !P 

 

�$��&� 

1. Carpenter G and Cohen S (1979) 

Epidermal growth factor. Annu Rev 

Biochem 48:193-216 

2. Procaccino F,Reinshangen M, Hoffmann P, 

Zeeh JM, Lakshmanan J, McRoberts JA, 

Patel A, French S, and Eysselein VE (1994)  

Protective e f fect o f epidermal growth factor  

in an experimental model of colitis in rats. 

Gastroenterology 107:12-17 

3. Heitz PU, Kasper M, Van Nordan S, Polak 

JM, Gregory H, and Pearse GE (1978) 

Immunohistochemical location o f  

urogastrone to human duodenal and 

submaxillary glands. Gut 19:408-413. 

4. Wright NA, Pike C and Elia G(1990) 

Induction of a novel epidermal growth 

factor-secreting cell lineage by mucosal  

ulceration in human gastrointestinal stem 



 5

cells. Nature 343:82-85. 

5. Joh T, Itoh M, Katsumi K, Yokoyama Y, 

Takeuchi T, Kato T,Wada Y, and Tanaka 

R(1986)Physiological concentrations o f  

human epidermal growth factor: use o f a  

sensitive enzyme immunoassay. Clin Chim 

Acta 158:81-90. 

6. Konturek JW, Bielanski W, Konturek SJ, 

Bogdal J, Oleksy J and Rovati L (1989) 

Distribution and release o f epidermal 

growth factor in humans. Gut 

30:1189-1200 

7. Johnson LR and Guthrie PD(1980) 

Stimulation of rat oxyntic gland mucosal  

growth by epidermal growth factor. Am J 

Physiol 238:G45-49 

8. Konturek SJ, Rodecki T, Brozozowski T, 

Piastuki I, Dembinski A, Dembinska-Kiec 

A, Zmuda A, Gryglewski R,and Grogory 

H(1981) Gastric cytoprotection by 

epidermal growth factor.Role of  

endogenous prostaglandins and DNA 

synthesis. Gastroenterology 81:438-443. 

9. Lee H, Hansson HA, Norstrom E, and 

Helander HF(1991) Immunoreactivities for  

epidermal growth factor(EGF) and for EGF 

receptors in rats with gastric ulcer. Cell 

Tissue Res 265:211-218 

10. Kuwahara Y and Okabe S(1989)Ef fects o f  

human epidermal growth factor on natural  

and delayed healing o f acetic acid-induced 

gastric ulcers in rats. Scand J Gastroenterol  

24(suppl 162):162-165. 

11. Olsen PS,Poulsen SS, Therkelesen K and 

Nexo E(1986)Ef fect of sialoadenectomy 

and synthetic human urogastrone on 

healing of chronic gastric ulcers in rats. Gut 

27:1443-1449. 

12. Olsen PS, Poulsen SS, Therkelesen K and 

Nexo E(1986)Oral adiministration of  

synthetic human urogastrone promotes 

healing o f chronic duodenal ulcers in rats. 

Gastroenterology 90:911-917. 

13. Konturek SJ, dembinski A, Warzecha Z, 

Brzozowski T, and Gregory H(1988)Role 

of epidermal growth factor in healing of  

chronic gastroduodenal ulcers in rats. 

Gastroenterology 94:1300-1307. 

14. Hase S, Nakazawa S, Tsukamoto Y, and 

Segawa K(1989)Ef fects o f prednisolone 

and human epidermal growth factor on 

angiogenesis in granulation tissue of gastric  

ulcer induced by acetic acid. Digestion 

42:135-142. 

 


