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The problem of the genesis of decidual tissue is of considerable complexity and is still largely unsolved, 
particularly with regard to the fact that the decidual reaction is found not only in the uterus but also occasionally 
elsewhere, for example, in the ovary, pelvic peritoneum, omentum, appendix and so on. Several workers have 
published in the literature [1, 8, 4] reports of endometrioid heterotopia and of ectopic deciduai tissue. K. P. Ulezko- 
-Stroganova [4] attaches great importance to hormonal and metabolic stimulation and a t  the same time considers 
that the development of r heterotopia may also be Connected with the effect of a persistent inflam- 
matory condition. V. S. Lisovtskii [2] considers that the development of decidual tissue is due co the hormonal 
effect of the corpus luteum and the growing ovum, inflammation being secondary. 

Our concern in this problem derives from the results of our experiments on nonpregnant guinea pigs in which 
the phenomenon of hyperergasia had been produced in the uterus, where the development of decidual tissue was 
observed after an assaulting injection. The results of these experiments, carried out during a state of allergy, make 
us critical of certain statements of Loeb [7-9], and enable us to add new facts and to define certain points more 
precisely, which were incorrectly treated in  the work of Loeb. 

As a result of many experiments carried out in 1907-1910, Loeb came to the conclusion that the develop- 
ment of decidual tissue is possible' without the participation of the ovum whose role is only that of a mechanical  
factor, providing a stimulus for the decidual conversion of the endometrium. The effect of the ovum can be 
replaced by other mechanical  stimuli, for example an incision of the uterine wall, the injection of a foreign body 
into its cavity and so on. 24 hours after the application of the trauma proliferation of the interglandular tissue of 
the endometrium, may be found, and on the third day many mitoses and enlargement of the cells of the stroma, 
mainly beneath the integumentary epithelium. During 5-9 days after incision of the uterus may be observed the 
formation of small decidual nodules, which attain their full development on the 10 th- l l th  dayt after the 15th 
day the deciduum undergoes necrosis. 

Loeb asserts that the decidual transformation of the endometrium under the influence of mechanical  stimula- 
tion, just as after the action of the ovum itself, is possible only where there has been preliminary sensitization of 
the uterus to the hormones of the corpus luteum~ This sensitization takes place from the 8rd to the 9th day after 
coitus. Loeb comiders that the same interval (4-9 days) after menstruation is optimal for the development of 
decidual tissue without coitus. Since corpus luteum hormone is necessary not only for sensitization of the uterus 
but also for the life of the decidual tissue, regression of the corpus luteum and disappearance of its internal 
secretion leads to necrosis of the deciduum. 

The results quoted were obtained by Loeb in nonsensitized guinea pigs. In our own experiments the guinea 
pigs were sensitized to horse serum and the development of decidual tissue took place in association with an 
allergic state. Loeb used for a stimulus incision or puncture of the uterus, and so on. Our stimulus was combined 
and consisted of injection of horse serum into the uterus supplemented by cooling of the experimental_horn with 
ethyl chloride for 8 seconds or by the addition of ergotin to the serum. It is important to mention that the de- 
cidual reaction appears when the assaulting stimulus is applied at a particular stage of the sexual cycle - the 
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resting stage (dioestrum). Outside this stage the appl icat ion of such a stimulus to the uterus resulted in a violent  

inf lammatory  react ion with formation of superficial  and deep ulcers in the endometr ium.  

We give a short account of some of the experiments and of the his tological  findings. 

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

Guinea pig No. 73, weight 456 g. Sensi t izat ion with 3 ml of horse serum 5 t imes at intervals of 6-7 days, 
starting on February 20. On March 25 vaginal  smears showed the dioestrous stage. Laparotomy performed on the 
same day, with in ject ion of 0.6 ml of serum into the right horn of the uterus. Immedia t e ly  afterwards a stream 
of ethyl chloride is directed on to this horn for 3 seconds at a distance of 25-30 cm. The guinea pig was ki l led 4 
hours after the assaulting stimulus, The right horn is . thickened and hyperemic~with hemorrhages in the serosa. 

Histological  investigation.  In places  the uterine mucosa is more or less thickened,  inf i l t ra ted with i n f l am-  
matory e lements  and edematous.  In the subepi thel ia l  zone there is irregular prol i ferat ion of the stroma which is 
undergoing a decidual  metamorphosis.  The mucosa here is poor in glands and mitoses are seen in the inters t i t ia l  

cells .  Chorionic vi l l i  were not found, in the endometr ium and circular  musculature in places ,areas  of necrosis 
could be seen. 

Guinea pig No. 47, weight 420 g. Sensi t izat ion and exper imenta l  procedure as in the previous example .  
Stage of the sexual cyc le  - dioestrum. Animal  ki l led 48 hours after assaulting inject ion of 0.6 ml of horse serum 
into the lef t  horn of the uterus, followed by cooling with ethyl  chloride for 3 seconds at a distance of 25-30 cm. 

His tological  invest igat ion.  Under the in tegumentary ep i the l ium is seen a dec idual  transformation of the stroma, 
the ce l s ~ f  which become round in shape and increased in size,  There are many mi to t ic  figures and few glands here,  
In places  the mucosa forms polypi  of decidual  cells,  among which mitoses are c lear ly  visible.  In some preparations 
an isolated islet  of tissue, a transverse sect ion through the apica l  portion of a decidual  polypus, can be seen in the 
cavi ty  of the cornu, Some of the vessels are d i la ted  and f i l led with blood, Chorionic v i l l i  are not found. 

Guinea pig No. 76, weight 478 g. Sensi t izat ion and conduct  of the exper iment  as in guinea pig No, 73. Stage 
of the sexual cyc le  - dioestrum. Animal  ki l led 72 hours after assaulting in jec t ion  of 0.6 ml of horse serum into 

the lef t  horn and the simultaneous ac t ion on this structure of a s t ream of ethyl  chloride for 3 seconds from a dis- 

tance of 25-30 cm. 

His tological  investigation.  Part of the mucosa of the lef t  horn is more or less thickened and consists,as it  
were,of two layers.  The first - s u b e p i t h e l i a l ,  compac t  - i s  formed of decidual  cells  among which mitoses are seen 
Glands are few or comple t e ly  absent. The second layer  - beneath the first - is in direct  contact  with the c i rcular  

musculature and contains a compara t ive ly  large number of glands. The stroma is inf i l t ra ted with eosinophils.  In 

one p lace  the mucosa forms a dec idual  polypns. Chorionic v i l l i  nowhere to be seen. 

Guinea pig No. 51, weight 488 g. Sensi t izat ion and exper imenta l  procedure~ as in guinea pig No. 73. Stage 
of the sexual cyc le  - dioestrum. Animal  k i l led  80 hours after  assaulting inject ion into the le f thorn  of 0.6 ml of 

horse serum mixed with one drop of a 10% solution of ergotin,  

His tological  invest igat ion.  In the superf ic ial  zone of the endometr ium is observed prol i fera t ion  of inters t i t ia l  
tissue, which in the caudal  sect ion of :the horn forms a polypus of dec idual  cells ,  covered at  the apex with pr ismatic ,  

and elsewhere with e longated,  s imple squamous ep i the l ium.  In the central  portion of the polypns a bare ly  percept ib le  
hyal ine  droplet  degenerat ion of the decidual  cel ls  may be observed. At the base of thepolypus  is a smal l  hemorrhage,  

Guinea pig No. 53, weight 375 g. Sensi t izat ion and exper imenta l  procedure as in guinea pig No. 73. Stage 

of the sexual cyc le  - dioestrum. Animal  ki l led 96 hours after  assaulting in jec t ion  of 0.6 ml of horse serum into 
the lef t  horn and the simultaneous appl ica t ion  Of a s tream of ethyl chloride for 3 seconds from a distance of 25-30 cm,  

His tological  invest igat ion.  The superf ic ia l  layer  of the mucosa consists of dec idual  tissue forming decidual  
processes into the cav i ty  of the horn which is thereby diminished in size and in p laces  is obli terated~ In the pe r i -  
pheral  zone of the polypi  there are many mitoses but no glands. The cel ls  of the centra l  zone are enlarged and 
their  large nucle i  are oval  or round in shape. The capi l la r ies  in this pa r to f t he  polypus are compressed and hyal ine 
droplet  degenerat ion of the dec idual  cel ls  is observed. Their  protoplasm has disintegrated into a mult i tude of large 

and smal lhomogeneousb locks ,  red in color. The nucle i  of many of the cel ls  have become pale  and reduced in 
size.  As a result of the penet ra t ion  into this region of segmented neutrophil  leucocytes  some l iquefac t ion  of the 
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tissue takes place with the formation of cavit ies  f i l led with a rose-colored fluid containing white Mood cells and 
remnants of disintegrating cells.  Outside the zones of cytolysis no leucocytes are visible.  Chorionic vi l l i  are not 
seen. The basal layer  of the endometr ium consists of ordinary stroma with a smal l  number of compressed glands. 

From these descriptions it can be seen that in a l lergic  conditions, after the appl ica t ion  of a stimulus in the 
stage of dioestrum the rate of decidual  transformation is speeded up. In guinea pigs Nos. 7, 24 and 73, for example ,  
the beginning of the decidual  react ion is a l ready visible 4-6 hours after the assaulting inject ion.  Beneath the in-  
tegumentary epi the l ium of the endometr ium prol iferat ion of the stroma and the appearance of mitoses among its 
cells  are observed. Later on the number of mitoses increases, the glands in this zone disappear and on the 3rd day 
polypi of decidual  cells are observed (guinea pigs Nos, 43, 4q, 76 etc.) .  By comparison with the periphery the cells 
of the central  part  of the decidual  polypi  are increased in size. In guinea pigs Nos. 51, 42 and 53, after 80, 91 
and 96 hours respect ively from the assaulting inject ion,  hyal ine droplet degenerat ion of decidual  ceils  is found in 
the central  part  of the decidual  mass, with subsequent l iquefact ion of these cells as a result of the enzymic  act ivi ty  
of leucocytes which penetrate the area.  

Thus, our results bring new facts to the problem of the t imes of development  and involution of the decidua.  
The beginning of the decidual  transformation of the endometr ium, for example ,  was already marked in our ex-  
periments 4 hours after the assauhing inject ion,  while in Loeb's series this t ime was lengthened to 24 hours. We 
observed the appearance of a formed decidua on the 3rd day, i .e . ,  8 days before Loeb. Finally, the beginning of 
regression of the decidua,  in the form of hyal ine droplet degenerat ion and cytolysis was found inour experiments 
on the 4th day, whereas in Loeb's experiments involution of the decidua began 13-15 days after trauma. 

In Loeb's opinion the development  of decidual  tissue is influenced only by mechanica l  s t imulat ion of the 
endometr ium previously sensit ized with corpus luteum hormone. The question natural ly arises: under the influence 

of what impulses does development  of decidual  tissue take place during extrauterine pregnancy, when the. endo-  
metr ium is not subjected to mechanica l  s t imulat ion from the ovum, which is arrested in some extrauterine position? 

It is quite obvious that  mechanica l  s t imulat ion of the mucosa of the uterus or Fal lopian tube causes not only damage 
of the tissue but also s t imulat ion of receptors. An assaulting act ion on the nerve .structures is also shown by the 
absorbtion of products of disintegration resulting from mechanica l  trauma to the mucosa, whether due to a r t i f ic ia l  
means (incision of the uterus) or to the ovum. 

Afferent signals arising at  the site of the trauma are effected by means of impulses which pass through the 
central  nervous system along efferent paths direct ly  to the ovary, or by a combined-ref lex  route, through intensi-  
f icat ion of the hormonopoiet ic  function of the pi tui tary,  or else by a short pathway direct ly  to the uterus, s t imula t -  

ing the proliferat ion and decidual  transformation of the endometr ium previously sensitized with corpus luteum 
hormone. It is quite possible that  this mechanism takes place  during the development  of deeidual  tissue in the 
uterus during extrauterine pregnancy and during decidual  transformation of endometr ia l  heterotopias.  

The experiments of I. A. Eskin [5, 6] showed that  if rats were in jected subcutaneously for 3 days (on the day 
of estrus and the following two days) with a - fo l l i cu l in  in a dose of 4000-6000 international  units, dioestrum is 
produced and lasts for 13.1 days on the average.  On the 6th day after the in ject ion of fo l l icul in  the uterus of three 
of the animals  was sewn through with thread and in two of these a p laeentoma was found 5 days later .  I. A. Eskin 
points out that the s t a t e  of dioestrum caused by inject ion of fo l l icul in  is s imilar ,  both in its duration and in the 
decidual  metamorphosis of the endbmetr ium, to  the normal  pseudopregnancy of the rabbit  and is accompanied  by 

an act ive lutein phase in the ovary. 

If a prolonged dioestrous state s imilar  to that in pseud0pregnancy is obtained as a result of appropriate s t imu-  
la t ion of the nervous system ( inject ion of fo l l icu l in  or adrenalin,  mechanica l  or e l ec t r i ca l  s t imulat ion of the cervix 
of the uterus), it  can be assumed that a s imilar  phenomenon took place  in our experiments also. This means that 
in our experiments the act  of sensi t izat ion must be regarded as a stimulus of the nervous system. Probably the pre-  
paratory in jec t ion  of serum, l ike the in jec t ion  of fo l l icul in  in I. A. Eskin's experiments,  coincided in some of our 
animals  with the t ime of oestrus, and caused in these animals  a prolonged dioestrum with ac t iva t ion  of the corpora 
lutea arising during natural  ovulation.  With such an assumption i t  is not difficult  to expla in  why the assaulting 

in jec t ion  results in the formation of decidual  tissue. 

So far as the shortening of the periods of development  and involution of the decidual  tissue are concerned, 
the former, obviously, is connected with s t imulat ion and the la t ter  with the subsequent depression of nervous act ivi ty .  
Because of this the trophic influence of the nervous system during a state of a l lergy and in the absence of the ovum 
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is modified and is expressed early, presumably through reflex suppression of the function of the corpus luteum, in 
the decidual tissue which undergoes rapid regression. This type of mechanism probably lies at the root of some 
cases of early interruption of pregnancy and incomplete abortion in women who are of an allergic disposition. 

S U M M A R Y  

Nonpregnant guinea pigs were sensitized by horse serum. Then one of the horns of the uterus was cooled 
after a booster dose. Development of decidual tissue in the uterus was observed in these conditions. The initial 
signs of formation of this tissue was noted in 4 hours while completely formed deeidual tissue was found in 3 days. 
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