ALTERATIONS IN FETAL RABBIT PROTHROMBIN TIME AT DIFFERENT
STAGES OF GESTATION AND DURING ASPHYXIA

A.A. Orekhovs

From Blochemical Laboratory (Chlef-Doctor Biological Scicnces A, D, Braun} and Section for
Newbom (Scientific Director-Active Member AMN SSSR Prof, A, F, Tuz) Institute of Obstetrics
and Gynecology (Director-Coriesponding Member AMN SSSR P, A. Beloshapko) AMN SSSR, Leningrad

(Received December 18, 1958, Presented by Active Member AMN SSSR Prof. A, F. Tugd

It is well known that, in comparison with the adult, the newbom has a marked prolongation of {13 pro-
thrembin time [1, 2, 3, 8}, .

In the opinfon of many authors this Is the result of exogenous and endogenous vitamin X deflciency
[4, &, 6, 8, 10}

However, our preceding cbservations have demonstrated that the prothrombin time i the newbom egins
to diminish beginning with the 3rd to 5th day of life even when these infants recelve no vitamin ¥,

1o addition, it has been shown that the liver of Infants dying as a result of intracranial hemorthages had
adequate amounts of vitamin K even when the prothrombin time during life had been thown as being prolonged,
Evidently, e prolongation of the prothrombin time in the newbom must be associated not only with K hypovita-
mincsis but also with many other factors,

The present study had as its goal the observation of prothrombin time changes in the period of intrauterine
ontogenesis and the alterations which occur when the fetus enters tnto extrauterine life, i.e., starts the period of
pulmenary resplration and, also, how prothrombin time is affected iu the fetus by asphyxia,

EXPERIMENTAL METHODS

The expeziments were conducted upon inuatubal rabbit fetuses, The pregnant rabbit received an injec-
tion subcutancously of 3 &% solution of hexanastab, the dose being 4 cc per 1 kg of animal weight, After the
rabbit had gone to sleep, it was placed into a bath of physiclogical saline the thermostatic control belng set at
a temperature of 37,6-38°, the abdominal cavity was opened, the uterine horns brought out and the fetnses re-
moved fn tum, The blood for determining the prothrombin tmes was taken from the fetal heartz, The fetal
prothrombin time determinations were made bythe Kazantseva modification of the Quick method (2, 8).

EXPERIMENTAL RESULTS

Prothzombin time {n the period of {ntratubal ontogenesis. In 16 feiuses aged 20 to 24 days it was not
posibie to determine the proshrombin time by the Quick-Kazantsevamethod as the blood did not coagulate even
after two hours,

In fetuses at the stage of 26-28 days of inwratubal ilfe (35 experdments) the prothrombin time flustuated
between 70 to 20 seconds, averaging 40.4 & 0.8 seconds, Shonly before binh, L.e,, between 23th and 31st days of
intrauterine life (40 experiments), the prothrombin time varled from 35 to 1§ seconds averaging 26.4 & 0.8 tec-
onds, In this last grcup there was observed a definite difference in fetuses at the 25th day of intratubal life and
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fetuses at the 31t day of Intratubul life, The 20 day fetuses averaged a prothrombln time of 5 seconds while
the 51 days fetuses averaged 18-20 seconds,

TABLE 1 - TABLE 2

Prothrombin Tirme in Fetuses Between 26-31 Days Prothrombin Time in Fetuses at 26-28 Day of

of Intratubal Lifs as They Entered Stage of Intratubal Development During Asphyxia

Pulmonary Resplcation ‘

T et‘a-lm o Prothrombin time (in seconds) No.of |Fetal No.éf‘:P;ﬁ}1r5i;xbi;x time (1a seconds)
No. |age of v - e€Xpe (3553 ) fetuses pr’{‘: in control  lin ssphyx,
of * kdays) [fetus-|Preg, [Fetyses (up-Fetuses ays he | fetus fetus

it|tied wmbil, (tied umbil, —
exp. es rabbit] /£ (cgrd?)m 1 :
e { 26 6 14 25 20
y 25 23
l 26 | 4 13 40 35
. 35 35 : | % 20
B
IO A i - 2 | 2] 6 | 18 3 10
45 40 32 40
46 48 30 40
3 | 27 6 | 15 E.g \ (5’05
5 ' 3 27 8 12 40 45
55 ot 38 48
¢ | 21| 81} 15 45 15 10 45
48 43
45 45 ‘ 42 45
45 40
5 28 8 16 55 55 4 28 6 12 27 a2
€0 57 25 33
60 60 95 35
50 53
6 | 2| 4|13 33 X s | 28] 8 |15 25 - 35
) 2% - 36
7 29| 87§12 3% b 23 40
30 35 23 32
35 35
8 | 3] 8| 4 25 22 Average = | 20.442.02 135.8¢1.
23 2 £2.02 58410
23 25
24 20
9 3 8 12 18 20
15 15
20 18
18 20 As the fetus becomes older, along with diminu-~
10 3i 8 14 20 18 tion of the prothrombin time, there s 3150 observed a
}g fg change in the charactet of the coagulation reaction; in
20 20 24-day fetuses the blood does not clot and alter 2-4
I hours of standing there appear in it only a few scarcely
Average - - -} 354107 134.942.3 visible grains of fibrin; in the blood of 26-28 day fetuses
{

there was noted the appearance of fibrin clumps set-

tiing on the walls of the tube; {n the blood of fetuses
in the last stages of gestation theie was observed the development of heavy thickenings and clumps, while just
before term (31st day) a definite clot floating freely in the tube was present, In the female pregnant rabbie, as
the blood coagulated, a firm clot filling the entite lumenof the tube and tightly adhering to fts walls was formed.

Alterations in prothrombin time in fetuses during the period of wansition from intratubal to extratubal
life. In this experimental series 35 animals were studied, Alter tying the cord the fetus was immediately re-
moved from the mother and placed on a cotton pillow; within several seconds there would begin respiration
and movement, Within 10-20 minates after respiration had begun, blood was taken from the hizart to detenmine
the prothrembin time, As controls, the fetuses {n the other horn of the mother (that had not baen separated from
thie placenta) were used, The results obtained are shown in Table 1,

As can be scen from this table, there were no significant prothrombin alterations as the fetuses entered
into the phase of pulmonary respiration,
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Prothromdn time altetations produced by asphyxia, These studles were conducted on fetuses between
28 to 95 days of gestation (17 fetusey) and 30-31st day (30 fetuses),

Twenty minutes after cord ligation blood was drawn from the fetus imniersed in the physiological sailne
solution and the prothrombin time determined, A1 a control, the fetus in the other utering hom + tch had not
had fts cord tied was wed,

TABLE 3 Tables 2 and 3 demonstraie that prothrom-
Prothrombin Time in Fetuss at 29-31 Day of bin time lengthent in the fetuses as asphyxia develops,
Gestation During Asphyxia Thus the control fetuses in 26-28 days of pestation
had an average prothrorubin time cf 28,4 seconds,
Prothrombin time (in sccondg while fetuses of same age that were in a state of as-
No. [Fetal |No.of phyxia had an average prothrombin time of 35.8 sec-
of 38, lfetwsed In | In conrol [In asphyx. onds, ,
exp. (ddys) preg. | fetus fetus
rabbit Control fetutes In 28-31 day of gestation
had a prothrombin time of 24,6 seconds while in
i 29 g | 17 a5 25 fetuses being in an asphyxial state the time averaged
gg :g 50,9 seconds,
35 45
9 o9 8 s 30 DISCUSSION OF EXPERIMENTS
g’r ?,3 The 2bove experiments demonstrate that during
95 30 intratubal ontogenesis variations in prothrombin time
occur; as the letus matures, the prothrombin time di-
3 ” 6 10 2% 30 minishes gradually, This permits us 10 belicve that
20 30 peolongation of prothrombin time which is observed in
20 30 the newbom is not associated with the transition to
; ) pulmonary respiration but fs a continuation of changes
4 30 8 | 12 20 3 which had begun during gestation, To understand the
%g 228 mechanism Involved, one must take into account the
2 27 changes undergone by the blood in the period of Intra-
tubal development, A primary considezation is the
5 30 6 10 2 og blood content of fibrinogen the amount of which increases
23 28 as the embryo grows {91
“,
“ » The Yow levels of prothrombin and fibrinogen
$ 10 g 12 20 2% during gestation point to the liver as not having had
20 25 time to develop its synthetic function, At birth the in-
gg gg ciease in blood prothrombin and fibrinogen levels is
! not tzrminated but continucs, Apparently, the com-
- parative {(with aduly) decrease in prothrombin which
7 30 8 i3 gg gg is observed in the newbom s a consecuence of an in-
20 25 adequately developed prothrombin capacity of the
2% 23 liver, l.e., the prolongation of the prothrombin time
seen (n the newbom is a reflection of cne of the phy-
8 30 8 14 25 30 siological characteristics of the organism at that stage
gg gg of life,
30 35
] SUMMARY
Average . . .. 24.6+0.9 [30,9+1.1 Experiments were conducted which demonstrat-
ed that prothrombin time diminishes gradually dusing

gestation of the fetuses. The suggestion is made that
this may be associated with the appearance of the prothrombin formation function of the liver. This function is
not fully developed at birth but continues maturing, This and not vitamin K deficiency is suggested as the reason
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for the comparatively prolonged prothrombin time seen durlng the [lrst few déyc of independent Yfe, Prothrombin
time i3 greatly increased by asphyxia,
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