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SUMMARY 

Digoxin like immuno-reactive factor_ (DLIF) has been estimated in 38 
patients in labour and cord blood levels of DLIF of their newborns 
were also simultaneously estimated. Twentyone out of 38 patients 
were normotensive and 17 were hypertensive by the criteria of 140/90 
mm of Hg. The estimation of DLIF was carried out by RIA. Th.e mean 
DLIF level in hypertensive mothers was 0.224 ng/ml while in the 
normotensive mother it was 0.202 Dg/ml. The difference was not 
significant. The mean DLIF level of 0.283 ng/ml in the cord blood 
of infants of hypertensive mothers did not differ significantly frOJn 
that of 0.315 ng/ml in the cord blood of the infants of normotensive 
mothers. But in the hypertensive group the mean DLIF level 0.291 
ng/ ml in 7 patients giving birth to infants of birth weight less than 
2.5 kg was significantly higher than the mean maternal DLIF level of 
0.149 ng/ml of 10 hypertensive patients giving birth to infants of more 
than 2.5 kg birth weight (t 15, 5% = 1.753). 

It is concluded that serial longitudimil DLIF estimation in hyper­
tensive patients may be of value in suspecting the failure of weight 
gain of foetus. 

Introduction · the cord blood and serum of newborn in­
fants for 2-8 days (Ebara et al, 1986). 
The level of DLIF of patients in preterm 
labour before 34 weeks has been found to 
be the same as that of patients in labour 
at term (Goodlin, 1987). 

It has been observed recently that some 
subjects not on digoxin therapy have a 
circulating substance which reacts with 
antibody to digoxin by Radio Immuno 
Assay (RIA). Goodlin (1987) reported 
DLIF in the serum of patients with renal 
failure. He also detected DLIF in preg­
nant women particularly with hyperten­
sion (Gopdlin, 1986) It has been found in 
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Friedman et al (1987) reported on 
DLIF in fairly large amounts in the 
urine of pregnant subjects. These authors 
found the DLIF level to increase progres­
sively during pregnancy. We now report 
on the results of our study comprising of 
38 pregnant subjects and 38 newborns in 
whom the DLIF was estimated. 
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Mate1·ial and Methods 

Thirtyeight patients admitted in Tata 
Main Hospital, Jamshedpur, India, were 
randomly selected for study. All of these 
patients were in labour. The newborn 
babies soon after delivery had their cord 
blood estimated for DLIF. The clinical 
details were not supplied to Research 
Laboratory where the DLIF was esti­
mated. 3 ml of maternal venous blood 
and 3 ml of cord blood were collected and 
DLIF was estimated by RIA. 

Seventeen out of these 38 patients had 
hypertension. A blood pressure record of 
140/90 mmHg or more was accepted as 
hypertension. Twentyone normotensive 
patients were also included in the study. 
Five non-pregnant patients were inves­
tigated for DLIF for comparison. None 
of these five had any detectable level of 
digoxin like substance. All patients ex­
cept two were at term between 38-40 
weeks. Two patients delivered preterm 
at 30 and 34 weeks. 

Assay Method 

DLIF was measured by Radio Immuno 
Assay (Biotext Lab. Texas, USA). The 
lowest detectable level of digoxin that 
could be distinguished from the zero 
standard was 0.18 ng/ml at the 95% con­
fidence limit. The cross reactivity with 
progesterone was 0.02 per cent as per the 
manufacturer's report. 

Statistical analysis 

In the hypertensive group two popu­
lations were separately scrutinised. 
Seven patients gave birth to infants 
weighing less than 2.5 Kg at birth and 10 
patients gave birth to infants of more 
than 2.5 Kg birth weight. Since the sam-

ple sizes were small before performing 
the small sample t-test for both the 
samples of · ·mother and child, it was 
necessary to ensure that standard devia­
tion of the populations being compared 
did not differ significantly. With a view 
to this F-test for comparing variances 
was performed. For population 1 (mothers 
whose babies weight was 2.5 Kg) s value 
was 0.16580 and population 2 (mothers 
whose babies weight was 2.5 Kg) the s 
value was 0.12998. Computed statistic 
was 1.62770 and F6, 9, 5% = 3.37. So it 
could be concluded that the two popula­
tions did not have �s�~�g�n�i�f�i�c�a�n�t�l�y� different 
variances. Similarly for babies of the two 
populations the computed statistic was 
2.72550, F5,10, 5% = 3.37, so we may 
conclude that the two populations do not 
have significantly different variances. 
The final comparison of DLIF level of 
mothers giving birth to infants of more 
than 2.5 Kg birth weight with DLIF 
level of mothers giving birth to infants 
of less than 2.5 Kg birth weight was 
done by small sample t-test. 

Results 

Seventeen hypertensive patients had 
mean DLIF level of 0.224 ng/ml. The 
mean DLIF level of the 21 normotensive 
patients was 0.202 ng/ml. The difference 
was not significant. The mean cord blood 
level of DLIF in seventeen infants of 
hypertensive patients was 0.283 ng/ml 
while the cord blood level of DLIF of in­
fants born to normotensive group show­
ed a mean of 0.315 ng/ml. This difference 
was also not significant (Table I). 
Amongst the 17 hypertensive patients. 
the mean DLIF level of 10 patients giv­
ing birth to infants of 2.5 Kg birth 
weight or more was 0.149 ng/ml while 
the 7 mothers delivering infants of less 
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than 2.5 Kg birth weight had a mean 
DLIF level of 0.291 ng/ml. This difference 
was highly significant (t15, 5% = 1.753) 
(Table II). The mean level of DLIF in 

· the cord blood of infants of higher birth 
weight group was 0.249 ng/ml as com­
pared to the DLIF level of 0.289 ng/ml of 
the infants in the lower birth weight 
group (Table III). This difference was 
also not significant. Further studies to 
assess the value of DLIF level as a 
marker in hypertensive pregnancy to 
predict and detect the poor weight gain 
of fetus-in-utero are warranted. 

Discussion 

Since Goodlin (1986) reported on 
DLIF, the interest on this subject has 
remained concentrated· on several areas. 
Attempt has been made. to explain the 
occurrence and level of DLIF in some 

abnormal conditions like hypertension 
and renal failure (Goodlin, 1987; Fried­
man et al, 1987). Even though the exact 
physiological process �~�e�s�u�l�t�i�n�g� in the 
formation and circulation of DLIF has 
not been clearly understood it is believed 
that this substance may be the expres­
sion of the adaptation mechanism in res­
ponse to the abnormal conditions like 
hypertension and renal failure where 
control of plasma volume is of great im­
portance. The inhibition of Na-K-ATPase 
by this substance leading to prevention 
of Na effiux from intra cellular to �e�x�t�~�a�­
cellular space (Goodlin, 1987; Friedman 
et al, 1987) may be the physiological 
mechanism to check the dangerous in­
crease of plasma volume (Gonzalez et al, 
1987). Pregnancy shows almost ·same 
DLIF levels as in salt loaded experimen­
tal animals (Friedman et al, 1987). On 
the other hand there is a possibility that 

TABLE I 
Mean DLIF Level i n Ng/ml. of Patients According to Blood Pressure 

Hypertensive Normotensive Significanie test 

Maternal 0.224 0.202 Not Significant 
n=17 n=21 

Cord Blood 0.283 0.315 Not Significant 
n=17 n=21 

TABLE II 
Mea11 DLJF Level of Hypertensive Patients According to the Birth Weight of Infants 

Mean DLJF 
in ng/ml. 

Mean DLIF 
in ng/ml. 

Birth Wt. more 
than 2.5 kg. 

0.149 
n=lO 

TABLE !II 

Birth Wt. less 
than 2.5 kg. 

0.291 
n=7 

Significance 

Highly significant 
t15.5% = 1.753 

Mean DLIF LPvel in Cord Blood of Infants Atcordi11g to Birth Weight 

Birth Wt. more 
than 2.5 kg. 

0 .249 

Birth Wt. Jess 
than 2.5 kg. 

0.289 

Significance 

Not significant 
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DLIF by increasing intracellular Na & 
Ca may predispose to arteriola;.· spasm 
and ' hypertension (Goodlin, 1987; Gon­
zalez et al, 1987). There has been discus­
sion as to the question whether this sub­
stance can be used to monitor the advent 
of pathological conditions like pregnancy 
induced hypertension. As to the utility 
of DLIF as a marker for prediction of 
hypertension or for prognostication in 
established hypertension, some· workers· 
like Gusdon et al (1984) have found sig­
nificant differences between the levels of 
DLIF in hypertensive patients as com­
pared to normotensive patients. We have 
not found any significant difference be­
tween mean DLIF levels of hypertensive 
and normotensive patients. It should be 
remembered that the rise of DLIF in 
mother and newborn in hypertension 
takes place only in very severe degree of 
hypertension with possible target organ 
change (Goodlin, 1987). This may explain 
the lack of significant difference between 
the hypertensive and normotensive levels 
in our study as no case of severe hyper­
tension with renal or cardiac change has 
been included. Gonzalez et at (1987) 
have failed to find any difference between 
mean DLIF l evel of 41 hypertensive 
patients as compared to mean DLI F 
level of same number of normotensive 
patients. 

Relation of DLIF with foetal weight 

Some workers have found a significant 
rise of DLIF in cord blood of preterm 
babies. Also there has been the sugges­
tion that DL I F levels may var y accord­
ing to foetal weight (Gonzalez et al, 
1987). In our study we have not found 

any significance in mean DLIF levels of 
infants of low birth weight as compared 
to normal birth weight in the normoten­
sive group of mothers. But we observed 
a significant difference in the mean DLIF 
level of hypertensive mothers giving 
birth to infants of low birth weight (less 
than 2.5 Kg) as compared to the mean 
DLIF level of hypertensive mothers giv­
ing birth to infants of birth weight 
above 2.5 Kg. This observation raises a 
very interesting question as to whether 
a serial study of DLIF as a marker for 
monitor ing foetal weight in established 
case of hypertension in pregnancy would 
be a justifiable approach in management. 
Only a longitudinal study on pregnant 
pat ients with hypertension may answer 
this question which appears to be rele­
vant at this stage of r esearch. 
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