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Because of technical difficulties isolated asphyxia of the fetus has been studied only in acute exper i -  
mental conditions [1-4]. The results  of these studies have shed no light on the late sequelae of asphyxia, 
although these are  of the greates t  theoret ical  and pract ical  interest .  It was, therefore,  decided to develop 
a method of producing isolated asphyxia of the fetus in situ. The most  convenient object for  such exper i -  
ments was found to be the albino rat  (16th-21st day of pregnancy). 

The pregnant animal, anesthetized with ether, was tied with its abdomen uppermost  to the operating 
table, consisting of a strong plastic f rame into which a sheet of glass was fixed. A type STN-1 heating 
table was fixed beneath the glass,  capable of maintaining its tempera ture  between 37 and 38 ~ (Fig. 1). The 
animal ' s  skin was incised along the midline, and a polyethlyene towel was attached to the edges of the in- 
cision. The rat  was then untied and the glass surface of the table was painted with spirit .  The bottom edge 
of the towel and the bottom row of clips were tucked under the animal. The rat  was placed on its side di- 
agonally ac ros s  the table and tied down again. The top row of clips was suspended from the bar  of a sep- 
arate  stand (see Fig. 1). An incision of the abdominal wall was then made along the linea alba and one of 
the cornua of the uterus was brought out. The abdomen and uterus were i r r igated with physiological saline 
containing Rivanol*. The fetuses could be seen clear ly through the t ransparent  wall of the uterus.  If ne-  
ces sa ry  they could easily be turned inside the fetal membranes  to obtained a bet ter  view of the umbilical 
vessels .  

Metal hooks (Fig. 2) were used to compress  the umbilical vessels .  By means of the hook, held in a 
needle holder and passed through the wall of the uterus,  all the umbilical  vesse ls  were seized and the point 
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Fig. 1. Diagram of operating table and apparatus for  
applying t ract ion to the hooks during the experiment.  
1) Operating table (401 25 cm); 2) glass plate (25 z 20 
cm); 3) STN-1 heating table; 4) stand with horizontal 
bar  for  hanging clips; 5) stands for fixing hooks with 
rods; 6) wooden laths between which rods are  held; 
7) rods (glass) for  attachment of hooks; 8) hooks for 
compress ing umbilicus.  

* 2-Ethoxy-6,9 -diaminoacridine lactate. 
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of the hook was brought  out again 3-5 mm f rom the f i r s t  puncture .  The 
hook was  suspended by a p iece  of thin rubbe r  band f rom a rod which 
could be moved up and down. Glass  rods  were  used  for  th is  pu rpose .  
By pul l ing on the hooks the umbi l i cus  was c o m p r e s s e d  and the blood 
flow in it was stopped, as was c l e a r l y  v i s ib le  with the naked eye and 
b e t t e r  s t i l l  with a long-focus  b inocu la r  loupe. In th is  way the d e g r e e  
of c o m p r e s s i o n  and the umbi l i cus  could eas i ly  be regula ted ,  without 
the r i s k  of t r a u m a  and without causing spasm of i ts  v e s s e l s ,  which is 

Fig .  2. Hooks for  c o m p r e s s i n g  unavoidable  when o ther  methods  of c o m p r e s s i o n  (forceps,  c l ips ,  l i g a -  
the umbi l i ca l  v e s s e l s .  

tures)  a r e  used.  

The condit ion of the fetus was checked by r eco rd ing  the ECG f rom needle  e l e c t r ode s  (Fig.  3). 

To p reven t  the even t ra ted  u t e rus  f rom drying,  the organ  toge the r  with the p a r t s  drawn up by the 
hooks was covered  with s t r i p s  of t r a n s p a r e n t  polyethylene f i lm, through which the fetal  movements  could 
be observed .  An impor tan t  point to note is  that  the depth of anes thes i a  mus t  be min ima l  during the 
exper iment .  

At the end of the exper iment ,  the t r ac t i on  rods  were  lowered  and the blood flow in the umbi l i ca l  v e s -  
se l s  r e s t o r e d .  The hooks and e l e c t r o d e s  were  then ca re fu l ly  r emoved .  As a r e su l t  of d i sp l acemen t  of the 
amnion r e l a t ive  to the wall  of the u t e rus  the puncture  holes  were  c losed  and no amniot ic  fluid escaped.  
Af te r  the obse rva t ions  had ended the fe tuses  were  m a r k e d  by the au thors '  method, the u te rus  was r ep l aced  
in the abdomen, 2 o r  3 drops  of pen ic i l l in  solution (2000-3000 units) were  ins t i l led ,  and the m u s c l e s  and 
skin were  sutured.  Usual ly the r a t  began to dr ink  wa te r  and some t imes  to eat  30-40 rain l a t e r .  

Opera t ions  were  p e r f o r m e d  as d e s c r i b e d  above on 54 pregnant  r a t s .  In eve ry  case ,  asphyxia  was 
produced  in 3 or  4 fe tusus  and the r e s t  were  used as con t ro l s .  Pa r tu r i t i on  began at t e r m  in a l l  the r a t s .  
The weight of the newborn r a t s  not subjec ted  to asphyxia  was normal  (4.2-6.2 g). The m o r t a l i t y  among the 
control  fe tuses  during b i r t h  did not exceed 4~c. 

The r e s u l t s  of these  expe r imen t s  showed that  the max ima l  dura t ion  of asphyxia  af te r  which the hea r t  
bea t  could be r e s t o r e d  in at l eas t  2/3 of the fe tuses  was 30 rain for  fe tuses  of 20-21 days,  and 60 rain for  
fe tuses  of 17-18 days of development .  In the expe r imen t s  on an imals  on the 20-21st  day of pregnancy,  15- 
18 rain af te r  c o m p r e s s i n g  the umbi l icus  the skin of the fetus,  not yet  covered  with ha i r ,  which is no rma l ly  
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F ig.  3. ECG of a rat  fetus on the 19th day of development before 
(A), during (B-F) and 5 rain a f t e r  (G) asphyxia  caused  by c o m -  
p r e s s i o n  of the umbi l i ca l  v e s s e l s .  Recorded  by a type  EKPSCh-3 
e l e c t r o c a r d i o g r a p h .  
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pink in color  with a slightly livid hue, became  a lmos t  white (white asphyxia).  These exper iments  also 
showed that to lerance  to asphyxia cannot be judged pure ly  by res to ra t ion  of the hear t  bea t  immedia te ly  
a f t e r  the end of asphyxia.  When asphyxia las ted 30-60 rain (depending on the age of the fetus}, of the 93 
fe tuses  exposed and in which the hear t  beat  was r e s to red ,  13 (14%} died in utero  and underwent macera t ion ,  
while 17 (18.31) died at bir th.  Some of the young r a t s  also proved  nonviable and died at var ious  t imes  a f te r  
b i r th .  In t rau ter ine  death of the fe tuses  at b i r th  and death of the young ra t s  a f ter  b i r th  were  undoubtedly 
the resu l t  of asphyxia.  

Hence, the suggested method is sui table  for  use  in studying the late sequelae of i so la ted  asphyxia 
of the fetus.  
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