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It it well known that. in comparison with the adult, the r.,wbom ha, a marked prolongation of its pro- 
thmmbin time [1. ~, 3, 8]. 

ta the opinion of many authov~ th~s ~= the ~esult of exose~ou~ and endogeao~ vitamin K de~c~eney 
[4. 8, 6. 8, XO]. 

However. our preceding ot~ervatiom have 4emonsu-ated that the prothrombin time in Lhe newborn begiga 
to dimiaL~h beginning with the 3rd to 5th day of life even when ~e '~ lnfanu receive no v~tamin K. 

In addition, it ha~ been z h ~ n  that the liver of infant$ dying a~ a re,ult of intracranlaI hemorrhage, had 
adequate amounts of vitamin K even when the prothrombin time during life had been ~hown a, being prolonged. 
Evidently. t~le prolongation of the pmthrombin ~iw~ in the newborn mu~t be asv~ciated not or~ly wttah K hypovita- 
minosis but also with many other factors. 

The Fre~ent study had as it, goal the ob~ervation of prothrombin time change~ in the period of intrauterine 
oatogenesis and the alterations which occur when the fetus enters into cxtrauterir~ life, i.e., start, the period of 
pulmonary respiration and, a lso. how pro'J~rombin time is affected ill the fetus by asphyxia. 

EXPERIMENTAL METHODS 

The cxpe:imeats were conducted upon inuarubal rabbit fet~ees. The pregnant rabbit ~eceivcd an faJer 
siva ~ubcutaneou, ly of a . ~  solution of hexanaztab, the dose being 4 cc per 1 kg of animal weight. After the 
rabbit had gone to sleep, it we, placed into a bath of physiological ~aline the fl~ermo~t~tlc control being ,et  at 
a temperature of 37.5-38", the abdominal csvity was opened, the uterine horni brought out ~ d  the fctn, et re- 
moved La turn. The blood for determining the prothmmbin timer was taken from the fetal heart:. Tim fetal 
pmthrombin time determinations wet, made bydle Kazant~eva modification of the Quich rne~od ~ ,  3]. 

EXPERIMENTAL RESULTS 

Prothrombtn time in the period of intratubal ontoj~.~es!t. In i6 ietmet aged 20 to 24 days it was not 
pes~ibie ~o determine the prothrombin time by the Qutc~-Kazantseva m~thod as the blood did not coagulate everi 
after two houri. 

In fet~t~$ at the stage of 26-Y.8 day= of inuatubM life 435 experim~nt~} the profl~mmbin time fluctuated 
between 70 to ~0 ~cond~. averaging 40.4 i 0.6 seconds. Shortly before birth, i.e.. between 29th and 31=t days of 
intrauterine life 440 experir~2nts), the pmthrombin time varied from 35 to 15 seconds averaging 26.4 i 0.8 sec- 
ond=. In this last group t~ere was observed A definite difference in fetuses at the 29th day of tntratubal life and 
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[~tmcs at tho :List day of Intratubal life. The 29 d~y fetttw, t awraged a pmthrombln tint,  of 35 ~econds while 
the 81 dayl fetmr averaged 18-s ~condl, 

TABLE 1 
prothrombln T l r ~  In Fetuses Between 20-31 Day! 
of Latratubal Life at The X Entered Stage of 
pulmonary Respiration 

. o .  lage lfeo~, p~-.ft~e.ibT~i(u~ff.-retuses .: 
Ofxp" Id'ayO lest- rab~it[tioec~s~moi', ]( tied umbil, 

t ' '~ I c~ ) _  

6 

7 

SO 

'26 4 

27 

27 

27 

8 

4 

8 

8 

8 

8 

A v e r a g ~  

13 4it 
35 

12 45 
48 
45 
46 

15 55 
55 
.% 

15 45 
48 
45 
45 

16 55 
CO 
CO 
5O 

13 35 
33 

12 35 
35 
3O 
35 

14 25 
25 
23 
24 

12 18 
15 
20 
18 

14 20 
18 
18 
20 

�9 . . ~ 7  

35 
35 
46 
48 
40 
48 
CO 
55 
60 
45 
43 
45 
40 
55 
57 
6O 
53 
30 
35 
3O 
33 
35 

22 
25 
25 
20 
20 
!5 
18 
20 
18 
'20 
18 
20 

TABLE 2 
Prothrombln Time In Fetuses at 26-9_.8 Day of 
Inuatubal Development During Asphyxia 

No.of lFetal 
exp. lage 

l(daYS) 
I 26 

2 26 

3 27 

4 28 

5 28 

so.0f 
fetuse., 

Prothrombin time1 

i h"-- in control 
fetu, 

~5 
25 

t8 3O 
32 

_ 30 

12 40 
~S 
40 
42 

12 

A v e r a g e  . . . .  

15 

27 
25 
25 

25 
23 
23 

In seconds) 

i~ n~phyx. 
IctUs 

20 
23 
20 

40 
40 
40 

4,5 
48 
45 
45 

32 
33 
35 

~35 
36 
40 
32 

35.8:1:1 .I 

in the last stages of gestation theie was ob~rved the developmem of heawl thicl, enings and clumps, while just 
before term (3xst day) a definite clot floating freely In the tube was prewnt, In the female pregnant rabbit, at 
the blood coagulated, a firm clot filling the entire lumen of t  he tube and tightly adhering to its walls w~s formed. 

Alterations in prothrombln time in fetu.~e, during the period of ttanzitlon from lnttatubaI to exuatubal 
life. In this experimental tortes 35 animal, were studied. After tying the cord the fetus was !mmedtately re- 
moved from the mother and placed on a cotton pillow; within several second~ there would bed;in respiration 
and movement. Within 10-20 releases after re~plration had begun, blood was taken from the ,~art  to detetmh~ 
the prohhrombln time. As controls, the fetuses In the other horn of the mother (that had not been separated from 
the placenta) were used. The results obtained are shown in Table 1. 

As can be seen from this table, there word no significant prothrombin alterations at the fetmes entered 

Into the phase of pulmonary respiration. 

As the fetus becomes older, along with diminu- 
tion of the prothmmbln time. there is also observed a 

change In the charactc~ of the coagulation reaction: in 
24-day fett~es the blood does not clot and after 2-4 
hours of standing there appear in it only a few scarcely 
vhtble grams of fibrin; In the blood of 26-28 day fetuses 
there was noted the appearance of fibrin clumps set| 
tltng on the walls of the :t~b~; In the blood of fetuses 
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Ptx~rombht time alteritions j~rtxluced b~c~h~xla_.. There ,tudles were conducted on tretu~es between 
~ to ~ days of ge=tatlon ( IT fetme0 and 30-31st day (30 ~ctuies}, 

l ' ~eh~  m!nutes Mtet cord llgatlon blood wa., drat, n from the fetus hnmerved in ~ phy~iolog|cal =~Ilne 
solt~tton and the proth~mbln time determined. As l control, the fetm In the other uterine hem ; 'hlch had not 
h id  lit coal tied was u~ed. 

TABLE 3 
Prothn.m~bm Time in Fe tu~  at 29-31 Day of 
Gestation During Asphyxia 

~O. 
of 

exp, 

Prothrombin time (in seconds) 

No.of . . . . . .  - - -  
f e t u ~  In In control In asphyx. 

~preR. fetm fetus 
rablSit 

35 
35 
35 
35 

30 
25 
25 
25 

20 
20 
20 

~.S 
45 
45 
45 

35 
28 
30 
30 

30 
30 
30 

22 26 
'22 29 
22 27 

23 98 
23 .'28 
24 25 

20 25 
20 25 
20 25 
20 25 

-'28 
23 
2O 25 
25 28 

25 30 
28 35 
28 30 
30 35 

2 4 . 6 •  30.9•  

l 29 $ 17 

2 29 8 15 

3 30 6 i0 

4 30 8 12 

5 30 6 10 

6 30 8 12 

7 30 8 i3 

8 ~ 8 14 

A v e r a g e  . . . . 
o 

I , !  

Tablet 2 and 3 defl~mtra~e chat prothtom- 
bin time lengthem in the fetuses as asphyxia develops. 
Thus the control fetuses in ~6-28 days of gestation 
had an average prothron,bin time of 20,4 ~condl~ 
while fetuses of same age that were tn a ~tate of as- 
phyxia had an average prothrombln time of 35.8 sec- 
onds. 

Control fett~ms in 29-31 day of gestatlo~i 
had a prothrombin time of 24.6 ~conds while In 
fetuses being in an asphyxtal state the time averaged 
30.0 seconds. 

D I S C U S S I O N  OF E X P E R I M E N T S  

The above experiments demonstrate that dt~tng 
Inttatubal ontogenesis variattot~$ in prot,h~ombin time 
occur: as the fetus matures, the prothrombln tlwm dt- 
mlnL, hes gradaally. This permits us to believe that 
prolongation of prothrombin tirrm which is observed IB 
the ricwbom ir not associated with the tranHtior~ to 
pulmonary respiration but ts a co~xtinuation of changes 
which had begun during gestatlono To u~der~tand the 
mechanism involved, one m ~ t  take into account the 
changes undergone by the blood in the period of intra- 
t~ibal development. A primary conside:at.ion is tim 
blood con~ent of fibrinogen tile amount of which Increases 
as th, e embryo grows [9]. 

The low tevcls of prorhrombin and fibrinogen 
d~ing gestation point to t2m liver as not having had 
time to develop its synthetic function. At birth tl~e tn- 
c~-ea~e in blood profluombin and fibrinogen levels is 
not t~.rminated but continuc's. Apparently, t~,e com- 
parative (wi th  adult) decrease in pm~hrombtn which 
h o b ,  erved in the newborn is a co~.,equence of an in- 
adequately developed proff, rombtn capacity of the 
liver, I.e., the prolongation of the prothrombin tlnm 
.0een in the newborn is a reflection of erie of the phy- 
*lological chaeactcd~tic, of ".l'~ organism at that ~tage 
o[ life. 

S U M M A R Y  

Expedmeau were conducted w~ch demo~z~trat- 
ed that prothmmbln time diminishes gradually during 
gestation of the fetu~s. The suggestion Is made that 

dals may be associated with the appearance of the protluombin formation function of the liver. This function it 
not fully developed at birth but ccntinues matttrlng. This and not vitamin K deficiency Is suggested as the reason 
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lot th.t coml)trittvsly prolonged pmflirombin time teen durhltt tlz | lnt few ilayi of independent life. ~iotMolntti!! 
t i m  II gin=ely lncrciicd by liiph~0tlll, 

:M~l. 
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