
The present investigation showed that during menstruation the destruction and desquamation of the endo- 
metrium are focal in character,  and under these circumstances fragments of the functional layer lined by pre- 
served epithelium always remain. Most cells of the residual glands are diploid and, for that reason, cannot 
divide by mitosis; consequently, they cannot take part in the re-epithelization of the raw surface of the uterine 
mucous membrane during menstruation. 
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ACTION OF ALLOGENEIC SERUM FROM A PREGNANT 

PNEUMONECTOMIZED RAT ON EMBRYONIC LUNG TISSUE 

I. I. Orlova, N. G. Lisatova, 
and S. D. Mikhal'chenko 

UDC 591.3.591.39 

Allogeneic blood serum from a ra t  undergoing unilateral pneumonectomy during pregnancy was 
shown to stimulate growth of a primary monolayer culture of embryonic Wistar rat lung, di- 
rected chiefly toward fibroblasts. This effect was manifested most clearly on the 3rd day of 
culture. 

KEY WORDS: allogeneic serum; primary monolayer culture; pneumonectomy. 

Much clinical and experimental evidence has now been obtained to show that injury to an organ of a preg- 
nant animal affects the development of the homonymous organ of its fetus [1, 3, 5-9, 11, 13]. Murashova [10] 
showed that unilateral pneumonectomy on a pregnant rat  leads to the more rapid development of the lungs in its 
fetuses. Under these circumstances a specific growth-stimulating factor appears in the blood and reaches the 
homonymous fetal organ by the humoral route. During postnatal development the progeny of such an animal 
develops a state of inborn predisposition to diseases of the corresponding organs and systems and they consti- 
tute a group of increased r isk  [4, !4]. 
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Fig.  1 Fig .  2 

Fig.  1. P r i m a r y  monolayer  cul ture  of r a t  embryonic  lung with addition of PE se rum 
(20 h of growth).  1) Epithel ioid cel ls ,  2) f i b rob la s t - l i ke  cel ls ,  3) mi to s i s .  Stained 
with H a r r i s '  hematoxylin,  70•  

Fig .  2. P r i m a r y  monolayer  cul ture  of r a t  embryonic  lung with addition of  PE s e r u m  
(44 h of  growth).  1) Epi thel ia l  is let ,  2) f ib rob las t - l ike  cel ls .  Stained with H a r r i s '  
hematoxyl in ,  70 x .  

TABLE 1. Changes in Mitotic Act ivi ty  (in 
~ of Cel ls  of  Cul ture  Following Addition of 
Blood Se rum f r o m  Pregnan t  Control  (PC) and 
P regnan t  Pneumonec tomized  (PE) Rat  (M �9 m) 

Time of PC PE 
culture, h (control) (experimental): P 

20 
44 
66 

i ,94 • 
4,99• 
5,i6-t-o,62 

1,45 +o,28 
11,76 +o,6o 
9,78 o,86 

~0,1 
<o,ooi 
<o,ol 

The object  of this invest igat ion was to study changes in the t i s sue s  of the embryonic  r a t  lung in v i t ro  
under  the influence of blood s e rum containing such a growth- regula t ing  fac to r .  

EXPERIMENTAL METHOD 

F e m a l e  Wis ta r  r a t s  were  killed on the 19th day of pregnancy;  the lungs were  taken f r o m  the i r  fe tuses ,  
cut into smal l  p ieces  m e a s u r i n g  about 1 ram, and incubated in a 0.25% solution of t ryps in  for  20 rain at 37~ 
The ma te r i a l  was then t ryps in ized  on a magnet ic  m ixe r ,  and every  20 mill the solution with the cel ls  was  de-  
canted into centr i fuge tubes  and centr ifuged for  5 rain at  1000 r p m .  The  r e s idue  was washed with Hanks,  solu-  
t ion and resuspended  in med ium 199 to which 10% s e r u m  was  added. A monolayer  cul ture  was grown on c o v e r -  
s l ips  in penicil l in f l a sks  seeded with a dose  of 10 s c e l l s / m l .  Af te r  f ixation in fo rma l in  f ixative (100 ml  40% 
formal in ,  850 ml  dist i l led water ,  50 ml  18% sodium chloride) the cu l tures  were  stained with H a r r i s '  h e m a -  
toxylin.  

As a ru le  to study monolayer  cu l tures  of m a m m a l i a n  and human lung ce i l s  ar t i f ic ia l  media  with the ad-  
dition of he tero logous  se ra ,  chiefly calf  or  bovine se rum,  have been used [12, 15]. To study the action of the 
growth- regula t ing  humora l  f ac to r  appear ing  in the blood of the pneumonectomized  pregnant  r a t ,  it was  decided 
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TABLE 2. Changes in Number  of F i b r o -  
b l a s t - l i ke  Cells (in %o) in Cul ture  Fol low-  
ing Addition of Blood Se rum f r o m  Pregnan t  
Control  (PC) and P regnan t  Pneumonec to -  
mized  (PE) Ra t  (M �9 m) 

] PE (experi- Time of PC (control) mental) P culture, h 

20 t 7 .  177- I>0 44 727__+10 731 +15 ~0,1 
66 668 4-18 848 __+ 19 ~0,001 

TABLE 3. Changes in Number  of Epi the l i -  
old Cel ls  (in %o) in Cul ture  Following Ad- 
dition of Blood Se rum of P regnan t  Control  
(PC) and P reg nan t  Pneumonec tomized  (PE) 
Ra t  (M �9 m) 

PE (experi- 
Time of PC (control mental) P 
culture, h 

20 
44 
66 

145,8+45,9 [ I85,5__+62,4 
212,54-__14,9 293.2• 
272,7..4-16,8 103,8__+18,3 

.~. O,t 
~-oA 
<~o,oi 

to use  a l logeneic  s e r a  exclus ively:  i) f r o m  a pregnant  (9 days) pneumonectomized  r a t  (exper imenta l  s e ru m,  
s e r u m  PE) 6 h a f t e r  r e m o v a l  of the lef t  lung; 2) f r o m  an intact  p regnan t  r a t  (control s e rum,  s e r u m  PC).  The  
cu l tu res  we re  fixed 20, 44, and 66 h a f t e r  seeding.  Evaluat ion of the monolayer  included ana lys i s  of the cell  
morphology,  the r a t e  of  fo rma t ion  of the continuous l aye r ,  differentiat ion,  and the mi to t ic  act ivi ty  of the ce l l s  
at d i f ferent  per iods  of cul ture .  The  numer i ca l  r e s u l t s  were  subjected to s ta t i s t ica l  ana lys i s  by the F i s h e r -  
Student method.  

EXPERIMENTAL RESULTS 

After growth for 20 h (Fig. I), i.e., in the stage of adaptation, two main types of cells were found in both 
cultures: fibroblast-like and epithelioid. Other cells found included macrophages, blood cells, and cells whose 
tissue affiliation was difficult to determine. As a rule the epithelioid ceils were clustered in small groups, 
whereas the fibroblast-like cells were either arranged singly or connected by their processes to form a net- 
work. No significant difference was found in mitotic activity between cultures with PC or PE serum at this 
period of investigation (Table I). When the number of fibroblast-like cells (Table 2) and epithelioid cells 
(Table 3) was counted no significant differences were found between the action of sera PC and PE. 

On the 2nd day of culture (Fig. 2) mitotic activitywas increased in both cullures (Table I); in the culture 
with addition of serum PE it was increased by 8.1 times and in that with the addition of serum PC by 2.6 times 
(compared with the previous period of observation). The beginning of differentiation of the cell monolayer also 
was observed, for the fibroblast-like cells surrounded islets of epithelium, to form structures resembling 
alveoli. The number of fibroblast-like ceils in the experimental and control groups (Table 2) remained almost 
equal as before (the differences were not statistically significant). Epithelioid cells (Table 3) were somewhat 
more numerous in the experimental series, but this difference likewise was not significant. 

On the 3rd day of growth (Fig. 3) the formation of a continuous monolayer of cells and the formation of 
well-marked structures resembling alveoli were observed. The walls of these "alveolin consisted of fibro- 
blast-like cells joined together to form a meshwork, within which the epithelioid cells were arranged. In the 
control, in the overwhelming majority of cultures no continuous layer was formed, and only the beginning of 
formation of the structures resembling alveoli was observed. The difference in mitotic activity between the 
experimental and control series (Table I) was significant. The number of fibroblast-like cells on the 3rd day 
of growth of the culture (Table 2) under the influence of serum PE was 27% greater than their number in the 
culture growing under the influence of serum PC (the differences were statistically significant). The number 
of epithelioid cells (Table 3) also differed significantly in the experimental and control cultures: In cultures 
growing under the influence of serum PE it was only 38% of the control value. 

This investigation showed that the humoral growth-regulating factor in the blood of the pneumonectomized 
pregnant rat exhibits activity as early as 6 h after the operation. Its action in a monolayer culture of intact 
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Fig. 3. Pr imary  monolayer culture of ra t  embryonic lung after addition of 
serum PC (a) and PE (b). a: 1) Epithelioid cells, 2) fibroblast-like cells,  3) 
macrophage. Stained with Harris '  hematoxylin, 70• b: 1)Structures  r e -  
sembling alveoli. Stained with Harris '  hematoxylin, 42 • 

ra t  embryonic lung is manifested on the 2nd day of growth, when the mitotic index in a culture to which serum 
PE was added was twice that in the control, with the resul t  that the density of the cell monolayer was high and 
it began to differentiate. It is also important to note that the factor contained in serum PE had a stronger 
growth-stimulating action on the fibroblast-like cells, a feature clearly distinguishable on the 3rd-4th day of 
development of the culture. This could lead to the more intensive development of stromal s tructures at the 
expense of parenchymatous. It is perhaps this specific action of the factor in vivo which l ies  at the basis of 
the lowered resis tance to unfavorable external environmental influences found in such animals in the postnatal 
period [4], and this in turn could lay the foundations for the development of an inborn predisposition to diseases 
of the homonymous organs and systems in the progeny [14]. 
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EFFECT OF ACUTE 

OF THE EMBRYO 

L.D. Udalova 

H Y P O X I A  ON M O R T A L I T Y  AND SEX R A T I O  

UDC 618.33-008.922.1.04-036.88 

The action of acute hypoxia on embryogenesis and its effect on the sex ratio in the progeny was 
studied in mice.  Mice on the 7th-10th days of pregnancy were kept for 3 h daffy under hypoxic 
conditions at an atmospheric pressure  of 230 mm Hg. The mice were killed on the 18th day of 
pregnancy, when the gonads of the embryos were examined. The sex ratio in the progeny was 
determined as the ratio of the number of males to the number of females.  Investigation showed 
that acute hypoxia on the 7th-10th day of pregnancy, while leading to high mortality among the 
adult animals, did not significantly affect embryonic development. No selective death of mouse 
embryos of either sex was found in the experimental and control groups of animals. 

KEY WORDS: hypoxia; embryonic mortality; sex rat io.  

Several investigations into the effect of hypoxia on embryogenesis have been published [2, 3, 7, 8]. At- 
tention has been concentrated in part icular  on the study of the action of chronic hypoxia on fetal development 
[1, 6]. It has been shown, for instance, that chronic maternal hypoxia disturbs the development and causes 
death of the embryos.  However, the effect of acute hypoxia on embryogenesis has received much less study. 

The object of this investigation was to study the action of acute hypoxia on embryogenesis in mice. The 
opportunity was also taken to analyze the effect of acute hypoxia on the sex ratio in the progeny, in view of 
ea r l i e r  repor t s  that spontaneous embryonic mortality is unrelated to the sex of the embryo [4, 5]. 

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

Experiments were carried out on C3H inbred mice from the Rappolovo nursery. After mating the day of 
discovery of a vaginal plug was taken as the first day of pregnancy. On the 7th-10th days of pregnancy the mice 
were kept for 3 h under hypoxic conditions at an atmospheric pressure of 230 mm Hg. The mice were killed 
on the 18th day of pregnancy. The embryos were removed from the uterus, laparotomy was performed, and 
the gonads were examined with the MBS-I microscope. The sex ratio in the progeny was determined as the 
ratio of the number of males to the number of females. 

Altogether 166 pregnant animals (86 experimental and 80 control) were used. The sex of 789 embryos 
(309 experimental and 480 control) was determined. 

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

Keeping the pregnant mice for 3 h under hypoxic conditions at 230 mm Hg led to high mortality among 
the adult animals, p f  the 86 experimental mice 35 (40.6%) died. 

However, as Table I shows, acute hypoxia did not significantly increase the embryonic mortality com- 
pared with the control (19.7% and 14.4% of embryos died in the experimental and control ser ies  respectively).  
!~eanwhile, analysis of mortali ty among the embryos on individual days of pregnancy showed that in the case 
of exposure to hypoxia on the 9th day the embryonic mortality was higher than in the control (27.1% in the 
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