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Liquor amnii constitutes the vital sion that the proteins of amniotic 
intra-uternie medium in which fluid arose by filtration of maternal 
.:he foetus grows. It protects the serum through semipermeable mem­
foetus from external injuries, main- brane. Derrington and Soothill 
tains even temperature and humidity, (1961), by immuno-chemical study of 
allows enough space for free foetal the proteins, found that the pattern 
movement, and supplies some amount of protein constituents of liquor 
of nutrient substances in the form of amnii resembled maternal serum 
protein, carbohydrate and amino- more closely than the foetal serum. 
acids. Zangemeister and Meissl But Mentasti ( 1959), by using me­
( 1903), and Makepeace et al ( 1931), thad of free electrophoresis, conclud­
considered liquor amnii as a serum ed that protein pattern of amniotic 
dialysate mixed with foetal urine. fluid bore more resemblance to foetal 
Palliez ( 1956) by paper electro- serum than to maternal serum. 
phoresis study concluded that liquor Brzezinski et al (1961) were also of 
amnii was not a serum dialysate but the opinion that foetal circulation 
the product of secretion of amniotic supplies proteins to liquor amnii. In 
epithelium. Barbanti (1956), McKay, the present work the protein consti­
Richardson, and Hertig (1958), and tuents of liquor amnii were studied 
Abbas and Tovey (1960) from paper against similar study of maternal and 
electrophoresis came to the conclu- foetal blood to see their reflections on 

the amniotic fluid. 
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uterine segment during laparotomy 
done for caesarean section. In five 
other cases collection was done 
during the first stage of labour with 
a polythene tube of 1 mm bore passed 
through a Drew-Smythe catheter 
in place of the stylet. The catheter 
was introduced above and behind the 
presenting part and the polythene 
tube was steadily pushed in, whence 
the tip of the tube shaped like a 
goose-quill punctured the hind bag 
of waters. The mid-stream clear 
sample of liquor amnii draining 
through the polythene tube was col­
lected. Sample of maternal blood 
was obtained by cubital vein punc­
ture. Foetal blood was collected from 
cord stump attached to the foetus im­
mediately after it had been separated 
from the mother. 

Investigations included haemoglo­
bin estimation, total red cell count 
and haematocrit readings of maternal 
and foetal blood. Total protein and 
albumin - globulin ratio of the 
maternal and foetal serum and 
amniotic fluid, were aetermined by 
biuret method. Electrophoresis of 
maternal serum, foetal serum, and 
amniotic fluid were done on Whatman 
No. 1, filter paper strips in horizontal 
bath, with barbitone buffer at pH 6.8, 
ionic strength 0.1. Current used was 
0.4 milli.jamp per centimetre width 
of the paper. Strips were dried and 
stained with 1 per cent acidified 
Light-green and differentiated with 5 
per cent acetic acid solution. Urea 
and creatinine determinations were 
done by Urease-Nesslerisation techni­
que and by Jaffe reaction with alka­
line picrate solution respectively. All 
colorimetric estimations were calib­
rated against 'Lab-trol' Lyophilised 

Assay Serum standard. The quan­
titative estimation of serum pro­
teins was done by biuret method as it 
was thought to give a more accurate 
result than the electrophoretic techni­
que as such (Varley 1963). Filter 
paper electrophoresis was taken re­
course to determine the qualitative 
pattern of different protein fractions 
as compared against known normal 
samples. Specific gravity determina­
tion was done in four cases witl 
urinometer. 

Observations 
The cases selected for study were 

healthy pregnant women between 20 
and 30 years of age. There were one 
primigravid_a, two second gravidae, 
three third gravidae, two fourth 
gravidae, one sixth gravida, and one 
eighth gravida in the series. Five 
cases were forty weeks pregnant, two 
cases forty-one weeks, one each 
forty-three and forty-four week&--­
One case was terminated at thirty­
four weeks pregnancy by caesarean 
section due to central placenta praevia 
and the baby weighed four pounds 
ten ounces. All the babies were live­
born and their birth weight varied 
from five pounds ten ounces to seven 
pounds twelve ounces. Cases deliver­
ed vaginally were within normal 
limits of duration of labour except 
one primigravida whose labour lasted 
for 37 hours 5 minutes. 

The average haemoglobin content, 
total red cell count and haematocrit 
values of maternal and foetal blood 
are shown in Table I. 

The mothers were of good nutri­
tional status, taking a non-vegetarian 
diet and were under regular antenatal 
supervision. The average serum pro-
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TABLE I 

Showing Average Maternal and Foetal Blood Picture 

Maternal blood 

Foetal blood 

Haemoglobin 
Grams per cent 

11.38 

16.48 

tein content of these cases was 7.22 g 
per cent. When compared with find­
ings of Menon (1965) and Kishore 
-t al (1965), it is evident that the 
verage serum protein content is 
.gher in the present series. Moller 
- Christensen et al ( 1946), in a 
.milar study, found that the serum 
·rotein content of healthy pregnant 

women varied from 5.57 to 7.04 gm. 
~~r cent with an average haematocrit 
value of 34 per cent. In the present 
;eries the protein content varied from 
6.84 to 7.72 gm. per cent with an 

:rage haematocrit of 33.5 per cent 
tble- II). Although pregnancy 
ers the total serum protein level 

with marked reduction of albumin 
fraction there is wide range of varia­
t!on within normal limits much of 
which depends upon nutritional 

Total R.B.C. 
mille per c mm 

4.05 

5.72 

Haematocrit 
per cent 

33.5 

50.37 

status, dietary habits, nature of preg­
nancy, method of estimation, and per­
haps many other factors yet to be in­
vestigated. 

The total serum protein content in 
foetus is also subject to variation c:•s 
stated by Silver et al (1963) and ob­
served by Prasad et al ( 1965). It is 
seen in Table III that the average 
total serum protein in our series is 
about 1 gm per cent higher than the 
average figure obtained by Prasad 
et al (1965). While the cases select­
ed for the present study were babies 
delivered by healthy pregnant 
women, there was no such selection 
in the series of Prasad et al (1965). 

Proteins play an important role in 
the regulation of body fluids apart 
from their other vital functions. Total 
protein estimation and specific gravity 

TABLE II 

Showing the Protein content of Serum and Average Haematocrit 
Reading of Mothers 

Author 

Method of estimation 

Total protein gm. per 
cent 

\.lbumin-globuli.1 ratio 

aematoc~it per cent 

Miller-Christensen 
et-al (1946) 

Chemical 
Thygesen et al 

(1946) 

5.57- 7.05 

1.27- 2.12 

34 

Menon Kishore Present 
(1965) et al (1965) series 

Electro- Electro- Chemical 
phoresis phoresis Biuret 

6.46 5.20- 7.12 6.84- 7.72 
(average) 

0.436 -1.12 1.45- 2.12 

33.5 
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TABLE III 

Showing Serum Protein Content of Foetal Blood 

Author 
Silver et al Prasad et al Present 

Range of total protein Gm. p.c. .. 
Average protein Gm. p.c. 

Albumin-globulin ratio 

determination are the two important 
cri~eria for analysis of any body fluid 
in health or disease. The total pro­
tein content of liquor amnii varied 
from 0.184 to 0.24 gm. per cent. 
Bonsnes (1966) reported the protein 
content of liquor amnii from world 
literature which is compared with the 
present series in Table IV. 

(1963) (1965) series 

4.6-7.4 4.8-8.2 6.4-8.2 

6.5 7.4 

2.1-1.82 2.5 -1.9 

(Table V). If foetal blood contri-­
butes to the formation of liquor amnii 
wholly or in part, the vascular plexc' 
at the placental site can be compare 
with the choroid plexus of brai 
secreting the cerebrospinal fluid. 

Vasicka U966) studied the oxyge1 
concentration in amniotic fluid anu, 
cerebrospinal fluid by polarographic, 

TABLE IV 

Showing Range of Protein Content of Liquor Amnii 

Author Bonshes (1966) Present series 

Range of protein content 
Gm./litre 

------------------
1.60-3.50 1.84-2.4 

------------·----------------------------------------------------- -. 
The specific gravity in our series 

varied from 1012 to 1022. According 
to Wright's Physiology (1965) the 
specific gravity of liquor amnii varies 
from 1007 to 1025. When compared 
with cerebrospinal fluid it is seen that 
the amniotic fluid is richer in protein 
and has a higher specific gravity 

method, and found that just as an in­
creased oxygen tension in the cerebro­
spinal fluid causes spasm of the cere­
bral vessels, so also an increased 
oxygen tension in amniotic fluid 
caused spasm of the placental vessels 

In the present series 75 to 80 pe 
cent of the amniotic fluid proteir 

TABLE V 

Showing Comparison of Protein Content and Specific Gravity of Liquor 
Amnii and Cerebrospinal Flund 

Cerebrospinal fluid (Wright's 
Applied Physiology-1965) 

Aminiotic fluid (present 
series) 

Total Protein 
Gm. p.c. 

0.02 -0.035 

0.184-0.24 

Specific Gravity 

1006 

1012-1022 
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was found to consist of albumin; 
,__ ::J.nd similar is the case with cerebro-

3pinal fluid. Figure 1, illustrates the 
preponderance of albumin in liquor 
amnii with a trace of globulin in con­
trast to maternal and foetal serum in 

concentration in maternal ·or foetal 
blood, the concentration of urea and 
creatinine are within their normal 
limits in the blood of the healthy preg­
nant women or the newborn foetuces 
as shown in Table VI. 

TABLE VI 

Showing U1·ea and C1·eatinine Contents of Blood of Pregnant Women, 
Foetuses, and Liquor Amnii 

Blood of pregnant women 

Blood of foetus 

Aminotic flu id 

Urea 
mg. p.c. 

18.62 
(calculated from blood 
urea nitrogen- figure by 

Sims & Krantz (19·58) 

10.7-32.1 
(Silver et al 1963) 

16.8-2.7 
(present series) 

electrophoretogram of one of the 
cases. 

The factors guiding the protein con­
tent of amniotic fluid are not known. 
No correlation could be fourid be­
tween total amniotic fluid protein and 
maternal or foetal serum protein 
levels. But whenever there was a 
rise of total protein in amniotic fluid, 
the urea and creatinine contents also 
increased as illustrated graphically in 
Fig. 2. 

Creatinine) 
mg. p .c. 

0.46. 
(Sims & Krantz 1958) 

0.3-2.0 
(Silver et al 1963) 

0.56-1.2 
(present series) 

Fig. 2 The probable source of urea and 
creatinine is the foetal urine which is 
diluted in a much larger volume of 
liquor amnii. As stated by Silver 

Showing correlation between total protein, urea 
and creatinine contents of liquor amnii. 

t al (1963) the new-born excretes 
15 to 500 mg. of urea and 7 to 10 mg. 
~ creatinine per kilo body weight per 

•.y. Although the protein content of 
_ JUOr amnii is but a fraction of its 

From such finding it is tempting to 
surmise that these excretory products 
are in equilibrium with the maternal 
or foetal blood. 
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Summary 2. Barbanti, A.: Minerva Gynec. 

An analytical study of protein con- Torino. 8: 708, 1956. 

2.42 

tent of maternal and foetal serum and 3 · Bonsnes, R. W.: Clin. Obst. & , 
liquor amnii of identical cases 'was Gynec. 9: 440, 1966. . 
made in ten healthy pregnant women. 4. Brzezinski, A., Sadovsky, E. and 
The average protein content of mater- Shafrir, E.: Am. J. Obst. & Gynec. 
nal and foetal serum and of liquor 82: 800, 1961. 
amnii were 7.22, 7.43, and 0.207 gm. 5. Derrington, M. M. and Soothill, J. 
per cent respectively. Electrophore- F.: J. Obst. & Gynec. Brit. Comm. 
tograms of maternal serum foetal 68: 755, 1961. 
serum, and liquor amnii sho~ed an 6 · Kishore, N. and Gupta, K.: J. Obs 
abundance of albumin in amniotic & Gynec. India. 15: 1, 1965. 
fluid with a trace of globulin. 7 . Krishna Menon, M. K.: J. Obst. & 
No direct relationship could be found Gynec. India. 15: 127, 1965. 
between the protein content of liquor 8 · Makepeace, A. W., Fremont-Sm1th, 
amnii and that of maternal or foetal F., Dailey, M. E. and Carroll, M.P.: 
serum. Surg. Gynec. & Obst. 53: 635, 1931. 

Simultanenous estimations of urea 9. Me Kay, D. G., Richardson, M. V. 
and creatinine in liquor amnii were and Hertif, A. T.: Am. J. Obst. & 
also done and on an average found to Gynec. 75: 699, 1958. 
be 22.1 mg. and 0.94 mg. per cent 10. Mentasti, P. Minerva Gynec. 
respectively. They have been observ- Torino. 11: 547, 1959. 

11. Moller, Christensen, E. & Thygesen, '~ 
J. E.: J. Obst. & Gynec. Brit. Emp. 
53: 328, 1946. 

ed to be directly related to the protein 
content of liquor amnii. 

It is e?'pected that this preliminary 
study w11l be helpful in undertaking 
further studies on liquor amnii in 
comlicated pregnancies. 
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