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Experimental studies of the action of that contrary to expectation the 'E' pro­
prostaglandins on human myometrium staglandin (PGE1 and PGE:J) also pro­
have shown with minor discrepancy con- duced spasmogenic effects on pregnant 
stant pattern of response, the PGE series myometrium. These results which were 
inhibiting and PGF series stimulating at first surprising have now been c.:oll­
myometrial activity. Bygdeman (1964) firmed in a preliminary study of the in­
reported that PGF group as a whole caus- tact human uterus in pregnancy. Recent 
ed inhibition of human myometrium in- experiment by Martin et al, (1971) show­
vitro, but PGF were relatively inactive, ed that PGE1 in a low dose was found 
but with high dose they produced stimu- to stimulate both uterine body and lower 
lation, occasionally inhibition. On the segment of pregnant uterus in vitro and 
other hand, Pickles et al (1963) and a high dose brought about decrease and 
Pickles et al, (\1965) found that blockage of such activity. 
PGF invariably increased the con- Due to wide variety of action of pro­
traction of human myometrium in vitro ,staglandins, they are going to emerge as 
while PGF gave a variety of effects vary- an exciting new molecular species. They 
ing from mild stimulation to complete are exciting because of their extreme po­
inhibition. tency and powerful action on the preg-

The behaviour of pregnant uterus how- nant uterus in all stages of pregnancy, 
ever, appears to be quite different. Re- which can be utilised for the termination 
cently, attention has been directed to of early pregnancy. The reported discre­
study of pregnant myometrium in vitro · pancies as regards its in vitro action on 
(Embrey and M<'rrison, 1968). It was pregnant uterus, prompted the authors to 
found that while lower segment myome- study the effect of PGE1 and PGF1 alpha 
trium was relatively inactive, well-mark- on human myometrium in vitro. 
ed effects were observed with upper seg-
ment myometrium. Not only PGF (F1 Material and Methods 
alpha and F2 alpha) exhibited stimulatory 
effect but for the first time it was shown 
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The uterine muscle strips were obtain­
ed from the uteri of pregnant women of 
different age groups, operated upon for 
caesarean section, hysterectomy and hy­
sterotomy. 

The muscle strips from myometrium 
were immediately preserved after opera­
tion in Kreb's solution. 
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After recording normal contractions, 
prostaglandin F1 alpha was added to the 
bath in varying concentrations and the 
effects recorded. The following were 
studied: (a) amplitude of contraction, (b) 
frequency of contraction, (c) duration of 
contraction, (d) contraction phase, and 
(e) relaxation phase. 

Then the drug was 1 washed .'out by 
Kreb's solution and again sometime was 
allowed for normal contractions to ap-. 
pear and the effect of the drug to dis­
appear. The Prostaglandin E1 in varying 
concentrations was added to the bath and 
the effect was recorded. 

Sometimes the effect of PGE1 and PGF1 

al,I:\ha were rec;orded on two different 
strips of the same tissue and sometimes 
in the same tissue after allowing suffi­
dent time after washing out the first 
drug. 

Occasionally the effect of ergometrine 
was noted on the m,yometrial strips, on 
which the effect of PGE1 and PGF1 alpha 
were observed for comparison of the ac­
tion of ergometrine and prostaglandin ou 
human myometrium. 

Table I shows the number of pregnant 
cases according to the period of gestation. 
Out of 40 pregnant cases, 8 are of first 
trimester, 12 are of second trimester and 
20 are of �t�h�i�~�d� trimester or term preg­
nancy. 

ed that E1 in low dose (0.04 ug/ml) sti­
mulated the uterine body and with in­
creased dose there was decrease in the 
amplitude and frequency of contractions 
and with further increase complete inhi­
bition (Photographs I, II and III). ' Table 
III shows that 0.04 ug/ ml. bath fluid of 
E1 stimulates 66 per cent cases in the 
first trimester, 70 per cent in the second 
trimester and 60 per cent in the third 
trimester of pregnancy. With increased 
dose the amplitude and frequency are de­
creased and with still further increase i.e. 
with more than 0.3 ug/ml. of bath fluid 
complete inhibition of normal contractions 
are seen (100 per cent cases). 

In the lower segment PGE1 in the dose 
of 0.04 and 0.1 ug/ml. bath fluid produced 
contractions and with increased dose m­
hibition was observed (Photograph VI). 
However, the amplitude of contraction 
was less than that of upper segment. 
Table IV shows the action of PGE1 on 
lower segment pregnant myometrium. It 
is seen that 0.04 ug/ ml. produced contrac­
tion in 50 per cent cases of first trimester 
of pregnancy, 100 per cent cases of second 
trimester and ·60 per cent cases of third 
trimester, but with slightly increased dose 
i.e. 0.1 ug/ml. bath fluid, 100 per cent 
cases in the first trimester, 100 per cent 
in the second trimester and 90 per cent 
in the third trimester showed contrac-

Discussion tion. Thereafter further increase produced 
In the present experiment it is observ- inhibition and with 0.3 ug and more/ml. 

TABLE I 
Showing the Numbe.r of Pregnant Cases According to Diffenmt Periods ·of Gestation 

First Second Third trimester-
trimester trimester and term 

pregnancy 

Strips from corpus 6 10 10 
Strips from lower segment 2 2 10 

Total 8 12 20 

1_. 
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bath fluid complete inhibition (100 per 
cent) was observed. 

The lower segment response differs 
from that of upper segment in the above 
mentioned observations. A comparatively 
high dose is required for stimulation of 
contraction and the amplitude and the 
frequency of contraction is ress than that 
of upper segment. 

It is observed that PGF1 alpha in the 
dose of 0.04 ug/ml. bath fluid produced 
stimulation in 50 per cent cases in the 
first trimester, 60 per cent in the second 
trimester and 70 per cent in the third 
trimester or term pregnancy. With in­
creased dose the stimulation is more 
marked. In the dose of 0.3 ug or mm:·e/ 
ml. bath fluid there was stimulation (con­
traction) in 100 cases. Similarly the fre­
quency and amplitude of contraction also 
increased with increased dose (Photo­
graphs No. I, II, III and IV). However, 
PGF1 alpha in very low dose (0.04 ug/ 
ml.) does not produce well-marked con­
traction like that of �P�G�~�.� In contrast 
to the action of PGE1 it does not produce 
inhibition in increased dose (Photographs 
I, II, III and IV). The amplitude and fre­
quency of contraction observed with 5 ug/ 
mi. bath of PGF1 alpha is more than the 
contraction produced by 5 ugj ml. bath of 
ergometrine. The significance of this find­
ing is that PGs have got more powerful 
contractile action. on the uterus than ergo­
metrine, a finding which may have got 
clinical importance (Photographs II and 
IV). 

The lower segment showed varied re­
sponse. In majority of the cases there was 
stimulation (Photograph VIII). Table V 
shows that there was no response in low 
dose i.e. 100 per cent of the cases in all 
stages of pregnancy were non-responsive 
to the dose of 0.04 and 0.1 ugj ml. bath 
fluid . With increased dose 0.3 or more 

ugjml. bath fluid contractions were seeu 
in 100 per cent cases. However, the am­
plitude and frequency of contraction was 
less than that of upper segment. There 
was no significant difference between the 
responses obtained from the lower seg­
ment strips at different periods of gesta­
tion. 

These findings are somewhat similar to 
the observations of different workers with 
minor discrepancies. Bygdeman (1964) 
reported that PGF1 alpha alwa.ys stimu­
lated the motility of pregnant myome­
trium in the same way as found for non­
pregnant myometrium but the sensitivity 
of the strips were increased, even a dose 
of 0.01 ug/ml. bath fluid was enough. The 
stimulating effect remained even if the 
dose was increased upto 0.5 ug/ml. The: 
experiments were mostly carr1.ed out in 
strips obtained from early pregnancy and 
only one case was of term pregnancy. 
However, he did not mention the 
difference in response to different periods 
of gestation and the effect on lower 
segment. 

Embrey and Morrison (1968) reported 
that on upper segment myometrium 
PGF1 alpha in low doses (10 to 20 ug/ 
ml. was without any effect but with high 
dose 50 to 100 ug/ml) mild stimulation 
was observed. In the lower segment there 
was an immediate contraction followed by 
inhibitory pause usually lasting some 
minutes i.e. biphasic stimulation inhibi­
tion respons·e. 

The present result is similar to that 
of Bygdeman (1964) and there are slight 
discrepancies with the findings of Embrey 
and Morrison (1968) as regards the find­
ings on lower segment, which is not mark­
ed in the present experiment. 

In this study of their effects on human 
myometrium in vitro, both E1 and F1 alpha 
produced various types of response in 
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different physiological conditions in 
different concentrations of the drug. The 
significant results in the present study 
were undoubted spasmogenic effect of 
PGE1 and PGF1 alpha on upper segment 
pregnant myometrium in all !Stages of 
pregnancy. 

This stimulatory effect of prostaglan­
dins in all stages of pregnancy has prompt­
ed many workers to use prostaglandins 
for the termination of pregnancy or abor­
tion and induction of labour. In fact. 
Karim et al, (1968) and Embrey (1969) 
have successfully induced labour by using 
prostaglandins, and Bygdeman et al, 
(1968) and Karim et al, (1970) reported 
that abortion can be done by using PGE 
and PGF compounds. 

The powerful spasmogenic effect of both 
PGE1 and PGF1 in all stages of preg­
nanoy and its marked spasmogenic effect 
which is more than that of ergometrine 
indicates the possibility of using the pro· 
staglandins in medical practice for pre­
venting atonic uterine bleeding after 
abortion or delivery and termination of 
pregnancy for family planning purpose. 

Summary 

PGE1 in the pregnant upper segment 
myometrium produces powerful contrac­
tions in all the trimesters of pregnancy, 
With increased do.se blockage of such acti­
vity, either partially or totally occurs. 

Action of PGE1 on lower segment preg­
nant myometrium is similar to that of 
upper segment but a comparatively high 
dose is required for the production of 
contraction as well as blockage of such 
action (Inhibition). 

PGF1 alpha alwlllys produces contrac­
tion in the pregnant myometrium in all 
trimesters of pregnancy, but a compara-

tively high dose is required for such acti­
vity than the dose of PGE1. 

With increased dose of PGF1 alpha am­
plitude and frequency of contraction of 
pregnant myometrium increases and 
tetanic type of contraction is produced 
with very high dose. In contrast to the 
action of PGE11 it never-produces inhi­
bition with increased dose. 

Pregnant lower segment myometrium 
requires high dose of PGF1 alpha for pro­
duction of contraction and the amplitude 
is less than that of the upper segment 
myometrium. There is no marked differ­
ence in response to myometrial strips at 
different periods of gestation. 

The effects of PGE1 and PGF1 alpha on 
pregnant myometrium are more powerful 
than that of 'Ergometrine' which indicates 
the possibility of using prostaglandins for 
atonic uterine bleeding after abortion or 
delivery. 
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