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A gastr ic  ulcer  was induced in ra ts  by burning with acetic acid by Okabe's method. Repair 
p rocesses  in the gast r ic  mucosa in the zone of the ulcer  defect and adjacent fundal glands 
and also at a distance f rom the ulcer  were studied by quantitative methods (determination of 
the cell composit ion of the glands, counting the daily number of DNA-synthesizing cells and 
the number of mitoses).  On the 15th day after  formation of the ulcer  the level of prol iferat ion 
in this zone was found to be much higher than in the control ,  whereas at a distance f rom the 
ulcer it was unchanged. On the 40th day regenera t ion took place with an even higher r i se  in 
the level of DNA synthesis and cell  division. By this time the number of regenera t ing  glands 
and the total number of cells forming them had increased.  Similar changes were found up to 
180 days close to the suture in glands of the resec ted  ra t  s tomach.  
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The ra te ,  completeness ,  and methods of regenera t ion  of superf icial  defects of the gastr ic  mucosa have 

been studied in fair  detail [2]. 

The object of this investigation was to study changes in prol i fera t ive  activity in the mucous membrane of 
the fundus of the r a t  s tomach in the region of an ulcer  defect affecting the whole wall of the stomach,  and also 
in regions of the mucosa at a distance f rom the site of injury, at different stages of the repara t ive  period. 

E X P E R I M E N T A L  M E T H O D  

An ulcer  was produced in the fundus of the s tomach by Okabe's method [6, 7] in experiments on 100 male 
Wistar ra ts  weighing 160-180 g, by burning the wall of the gastr ic  fundus f rom the side of the serous mem-  
brane with glacial  acetic acid. The animals were killed at 10 a .m.  15 and 40 days after the operation. The 
stomachs of intact animals served as the control .  All ra ts  were given an intraperi toneal  injection of thymi-  
dine-3H before sacr i f ice  in a dose of 0.3 # Ci/g body weight five times in 24 h. The stomach was fixed in Car -  
noy's  fluid, a s tr ip was excised f rom the anter ior  wall of the stomach containing the u lcer ,  it was wound into a 
rol l  and embedded in paraff in wax. Sections 5-6 p thick were stained by the method of Dominici and Kedrov-  
skii, with hematoxyl in-eosin,  alcian blue, and Hale 's  reagent ,  and by the PAS react ion.  Slides with sections for 
autoradiography were coated with type M emulsion in a dilution of 1 �9 3; exposure lasted 5 weeks. Mitoses and 
labeled cells (the daily number) were counted in 100 longitudinally divided glands at each investigation (mag- 
nification 7• 90 x 1.5). The mitotic index (M1) was expressed i np romi l l e  and the index of labeled nuclei (ILN) 
in per cent. The total number of cells forming the gland of the newly formed epithelium, the marginal  zone of 
the mucosa  (adjacent to the ulcer),  and remote  f rom the ulcer  was counted in each zone in 15 glands in each 
case. By using the same methods, changes in the daily number of DNA-synthesizing cells and the total num- 
ber of cells were determined in the atypical glands of the gastric fundus in the region of the suture after resec- 
tion of half of the fundal region in 36 noninbred mice. The numerical results were subjected to statistical 

analys is. 
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Fig. 1 Fig. 2 

Fig. 1. The floor of the ulcer consists of granulation tissue. At the edge of the defect regen- 
erating glands can be seen (15 days after operation). Hematoxylin- eosin, 70 • 

Fig. 2. Elongated glands of newly formed epithelium covering the defect (40 days after oper- 
ation). Dominici-Kedrovskii method, 70• 

E X P E R I M E N T A L  R E S U L T S  

The pathological picture 15 and 40 days after  production of the ulcer  was basical ly s imilar  to that de- 
scribed by other workers  [1]. On the 15th day after the operation the floor of the ulcer consisted of necrot ic  
masses ,  disintegrated leukocytes,  and young granulation t issue with many newly formed blood vesse ls  and col-  
lagen fibers (Fig. 1). Near the u lcer  there  was considerable  infiltration, principal ly by leukocytes. Remote 
f rom the ulcer  the mncosa of the fundus of the s tomach on the whole preserved  its s t ruc ture ,  but small  a reas  
of hypertrophied glands with intensive secre t ion  of mucoid, shortened glands, and also glands of pyloric type 
were observed. The level of prol i ferat ion and of secre t ion  of acid and neutral mucopolysacchar ides  (MPS) was 
ra ised  in these glands. IVlicroerosions of the mucous membrane  in a state of epithelization were noted. Acid 
MPS were  detected in the basal segments of some glands, evidence of a change in the function of the peptic 
cel ls .  On the 40th day after  the operation the chronic gast r ic  ulcers  were par t ly  epithelized and p rocesses  of 
sc le ros i s  were  act ively developing in all layers  of the stomach wa11. The floor of the ulcer  consisted of a 
layer of colmective t issue,  the outer par t  of which could be a zone of coarse  fibrous necros is .  Most ceils in 
the zone of infiltration consisted of lymphocytes,  distributed among collagen fibers.  The pits were shortened 
and widened in s ome places,  the number of peptic cells was reduced in the groups of glands, and the basal po r -  
tions were dilated and resembled  cysts .  

Repair  of the ulcer  took place in the same way as after  various types of injury [1-9], i.e.,  by r e c o n s t r u c -  
tion of the glands adjacent to the ulcer, activation of proliferation in them, and the spread of newly formed epi- 
thelium from the margins of the defect. By the 15th day, mucous glands had formed in it. By the 40th day the 
thickness and area of the newly formed epithelium were increased. Glands formed in the region of the defect 
were of pseudopyloric type and of various shapes (Fig. 2). Ivlainly they consisted of cylindrical cells of epi- 
thelium of the surface pit type, but polymorphism of the covering epithelium could be observed, with a sharp 
increase in its content of acid and neutral MPS. Some intensively secreting glands were dilated to form cysts, 
packed with mucoid, but in cysts with flattened epithelium its secretory activity was sharply reduced. 

We also analyzed the state of the epithelium, its secretory activity, and its proliferative activity in the 
region of the suture after resection of half of the gastric fundus in rats. These parameters showed similar 
changes (Fig. 3a). These changes were observed on both sides of the suture in approximately 20 glands. Near 
the suture atypical glands lined with cubical epithelium (less frequently high-prismatic) usually developed. In 
some cases cysts lined with flattened epithelium, in which the apical zone could be almost completely absent, 
were observed. 

In the animals with experimental gastric ulcer, proliferating cells in the newly formed glands were 
located mainly in the basal portions, but they were also found in the body of the glands. The total number of 
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TABLE i. Changes in Daily Number of DNA-Synthesizing Cells (in %) in Epithelium of Gas- 
tric Fundal Glands in Rats under Different Pathological Conditions 

~Cime of In the preSenCe of indolent ulcers Afier resection of stomach 
investiga- Control(intact chief glands glands of re~enerarino atypical glands in ctlief glands of 
Iion, days animals) remote from marginal zone glands o region of defect resected stomach 

defect 

15 8,944-0,18 
15 -- 7,30+0,28 15,82+0,49 30,82.4-0,80 -- 
30 -- -- -~ --  3 1 , 8 7 4 - 5 , 6 1  7,45~0,31 
40 -- 13,39+0,22 21 ,464-0 ,57  39,69+0,57 
90 . . . .  69,8823,29 13,694---~2,21 

180 . . . .  7 1 , 1 4 4 - 4 , 0 4  17,36+2,05 

Fig. 3. Atypical glands near site of suture: a) general appearance; b) DNA synthesis 
in cells of atypical glands. Dominici-Kedrovskii method. Magnification: a) 280 x, b) 

630 x. 

cells forming a regenerating gland after 15 days of repair was 67.44 �9 0.92 (106.1 �9 1.82 in the control) ; the 
daily number of labeled nuclei was twice that in glands in the marginal zone (Table I) ; the number of mitoses 
was' significantly greater than in glands of the marginal zone at the same time (MI was 8.04 and2.84~ 
tively~ comparedwith0.73~ in the control). Remote from the site of injury the level of proliferation was not 
significantly different from normal (MIwas 0.71~ By the 40th day after formation of the ulcer, the number 
of cells in the newly formed glands had risen to 86.75 + 1.05 and in the glands a the marginal zone to 98.96~ 
2.12. The rate of intensification of proliferation was similar (Table i) in both zones (MI was 12.56 and 3.940/00 
respectively). The changes in both parameters were practically identical, whereas at a distance from the 
ulcer mitotic activity was almost three times higher (2.02 �9 0.ii) than at the previous time, ILN was in- 
creased by less than twice (Table 1). Budding of new chief glands was observed at this period at a distance 

f r o m  the u l c e r .  

Changes  in p r o l i f e r a t i o n  in the glands  of the r e s e e t e d  s t oma c h  were  s i m i l a r  (Table  1). Whereas  in ce l l s  
of the a typ i ca l  e p i t h e l i u m  of the glands in  the r e g i o n  of the s u t u r e  30 days a f t e r  r e s e c t i o n  of the s t omach  p r o -  
l i f e r a t i o n  was i n c r e a s e d  by 2.3 t i m e s ,  a f t e r  90-180 days i t  was i n c r e a s e d  by 4.7 t i me s  c o m p a r e d  with that  in  
i n t a c t  a n i m a l s  of the s a m e  age .  A t  a d i s t a n c e  f r o m  the s i t e  of r e s e c t i o n  the n u m b e r  of D N A - s y n t h e s i z i n g  ce l l s  
was unchanged  a f t e r  30 days ,  but a f t e r  90 days i t  was a l m o s t  doubled.  In both these  c a se s  the r e a c t i o n  of the 
mucous  m e m b r a n e  a t  a d i s t a n c e  f r o m  the defec t  was "de layed ."  The c h r on i c  c o u r s e  of the u l c e r ,  a deve lopmen t  
of g a s t r i t i s ,  and a l so  the i n c r e a s e d  func t iona l  load on the mucous  m e m b r a n e  of the r e s e c t e d  s tomach  a r e  p e r -  
haps c o n s t a n t  pa thogenic  s t i m u l i  ac t ing  on the s y s t e m  of c o m p e n s a t o r y  and r e p a r a t i v e  m e c h a n i s m s .  

P ro longed  m a i n t e n a n c e  of a high l eve l  of p r o l i f e r a t i o n  in  the e p i t h e l i u m  of the a typ i ca l  g lands  in  the 
r e g i o n  of the s u t u r e  (Fig.  3b) may  be one c a u s e  of the de ve l opme n t  of s u b s e q u e n t  pa tho log ica l  changes .  
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COURSE OF STRUCTURAL CHANGES IN THE MICROCIRCULATION 

OF GROWING AND ATRETIC OVARIAN FOLLICLES 

O. V. Volkova,* L. M. Mel'nikova, 
M. I. Pekarskii, and T. M. Povalii 

UDC 611.651.15+611.653:611.161 

Synchronized populations of growing and atretic vesicular follicles were obtained in the ovaries 
of prepubertal mice by injection of serum gonadotrophin. Light-optical and ultrastructural anal- 
ysis by morphometric methods revealed definite correlation between the size of the follicles and 
the degree of their vaseularization during growth and atresia. The results suggest that the micro- 
circulation plays the leading role in the initiation of atresia.  

KEY WORDS: ovarian follieles; atresia; mierocirculation. 

The ovarian follicular blood vessels are known to appear in the course of formation of the specialized 
theca folliculi, and the density of the network of vessels increases with growth of the follicle [2]. The hypoth- 
esis that the follicular vessels contribute to the development of atresia of the follicles [3, 5] has not yet been 
confirmed. 

In this investigation the pattern of vascularization of the theca inferno at different stages of development 
of vesicular follicles and the dynamics of ultrastructural changes in the vessels of the microcirculation during 
induced growth and atresia of the follicles were studied. 

EXPERIMENTAL METHOD 

Stimulation of synchronized growth and atresia of ovarian follicles in prepubertal animals was used as 
the model. Experiments were carried out on noninbred prepubertal female albino mice weighing 7-9 g, which 
were given a subcutaneous injection of 5 i.u. pregnant mare's serum (PMS). Control animals received an injec- 
tion of physiological saline. Animals of this age were chosen because of data in the literature showing that the 
ovaries of prepubertal mice can respond adequately to injection of PMS, and the dose of gonadotrophin used 
corresponded to that used by other investigators [4, 7]. 

For the light-opticaI and electron-microscopic investigations 22 experimental and six control animals 
wet e us ed. 
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