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S U M M A R Y 
Objective: To determine serum and amniotic fluid Digoxin-

Uke immuno-reactive substance (DLIS) concentrations 
of preeclamptic and non-preeclamptic pregnant women 
and to investigate whether DLIS has an etiologic role in 
preeclampsia. 

Institution: Ege University Medical Faculty, Department of 
Obstetrics and Gynecology and Department of Pharma­
cology. 

Material and Methods: 15 preeclamptic and 15 non-pree­
clamptic pregnant women were investigated serum and 
amniotic fluid Digoxin concentrations were measured. 
The statistical analysis was evaluated by student's t test. 

Findings: The mean serum and the amniotic fluid digoxin 
concentrations were measured as 0.15+0.01 and 
0.59+0.19 ng/ml in preeclamptic patients and 0.12+0.01 
and 0.57+0.09 ng/ml in non-preeclamptic patients, stati­
stically non-significant (p>0.05). 

Results: Digoxin-like immuno-reactive substance concen­
trations are not elevated in preeclampsia in the third 
trimester, it is very unlikely that this test will be helpful in 
predicting preeclampsia and may play a major role in 
the development of preeclampsia. 
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ÖZET 
Amaç: Preeklamptik ve normal gebelerde Digoxin benzeri 

immün-reaktif maddenin (DBİM) serum ve amniotik sıvı 
konsantrasyonlarını saptamak ve DBİM'in preeklampsi 
etyolojisinde rolü olup olmadığını araştırmak. 

Çalışmanın Yapıldığı Yer: Ege Üniversitesi Tıp Fakültesi 
Kadın Hast, ve Doğum ABD ve Farmakoloji ABD 

Materyal ve Metod: 15 preeklamptik ve 15 normal gebede 
serum ve amniotik sıvı Digoksin konsantrasyonları ölçül­
dü, istatistiksel değerlendirme Student t testi ile yapıldı. 

Bulgular: Ortalama serum ve amniotik sıvı DBİM konsant­
rasyonları preeklamptik hastalarda 0.15+0.01 ve 
0.59+0.19 ng/ml, normal gebelerde ise 0.12+0.01 ve 
0.57±0.09 ng/ml olarak bulundu (İstatistiksel olarak an­
lamsız, p>0.05). 

Sonuç: DBİM preeklamptik hastalarda gebeliğin 3. trimeste-
rinde yükselmediği için, bu testin preeklamptik gebelerin 
önceden belirlenmesinde bir test olarak kulla­
nılamayacağı ve preeklampsi etyolojisinde önemli bir ro­
lünün olmadığı kanısına varıldı. 

Anahtar Kelimeler: Digoksin-benzeri, İmmün-reaktif madde. 
Preeklampsi, Gebeliğin hipertansif hasta­
lıkları. 
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Hypertensive disease of pregnancy is still one of 
the most important causes of maternal deaths and it is 
also responsible for a large proportion of perinatal 
mortality (1,2). Despite this fact; the etiology of this 
syndrome is unclear and its treatment still remains 
symptomatic. Recently, an endogenous "Digoxin-like 
Immuno-reactive subtance" (DLIS) has been measured 
in the serum of pregnant patients (1,3). In subsequent 
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studies, higher concentrations of DLIS were measured 
in the serum of preeclamptic patients and investiga­
tions have suggested that DLIS may play an etiologic 
role in the development of preeclampsia (1,4). 

The study aimed to determine serum and amnio­
tic fluid concentrations of preeclamptic and non-pree­
clamptic pregnant women and to investigate whether 
DLIS has an etiologic role in preeclampsia or not. 

MATERIAL AND METHODS 
15 preeclamptic and 15 non-preeclamptic preg­

nant women who were admitted an delivered in the 
department of Obstetrics and Gynecology of Ege Uni­
versity Medical Faculty were investigated. All patients 
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Table 1. The data and results of patients with and without preeclampsia. 
Tablo 1. Preeklamptik ve kontrol grubu hastaların veri ve sonuçları. 

Preeclamptic 
Group (n=*15) 

Control Group 
(n=15) 

P value 

1- Age (year) 
-Mean+SEM 
-Median 
2- Systolic blood pressure (mm Hg) 
3- Diastolic blood pressure (mm Hg) 
4- Gestational age (weeks) 
5- Infant weight (gram) 
6- Digoxin-like immunoreactive 
Substance (ng/ml) 
-Serum 
-Amniotic fluid 

29.2±1.8 
31 (16-40) 
183.0±5.1 
117.6+2.4 
34.9±0.7 

2200±186 

0.15±0.01 
0.59+0.19 

27.3H.5 
28(18-38) 
119.0±2.7 
73.3+2.1 
38.5+0.5 
3347+123 

0.12+0.01 
0.57+0.09 

N S " 

p<0.01* 
p<0.01* 
p<0.01* 
p<0.01* 

NS* 
NS* 

Statistically significant 
NS: Statistically non-significant. 

studied were primigravid. None of them had a history 
of chronic hypertension of chronic renal failure and 
none had used digoxin or similar drugs during the pre­
vious three months. The gestational ages of patients 
were determined by last menstrual period, obstetric 
examination and ultrasound. 15 women in the third tri­
mester of pregnancy were admitted to the hospital with 
p reec lamps ia as def ined by a blood pressure of 
140/90 mm Hg or an increase of 30 mm Hg systolic 
or 15 mm Hg diastolic over baseline values on at least 
two occasions, 6 or more hours apart, and proteinuria 
and/or edema (2). 

A blood sample was taken and centrifuged before 
starting treatment in any patient. When amniotomy was 
performed during labor, an amniotic fluid sample was 
taken and sent for DLIS measurement. Serum and 
amniotic fluid digoxin concentrations were measured 
by using commercial digoxin kits utilizing flouresans-
polarization immunoassay method. (TUx-abbott). 

The statistical analysis of the study was evaluated 
by student's t test in the center of computer sciences, 
Ege University and the results are expressed as mean 
± S E M . 

RESULTS 
The mean age of the 15 pregnant women in the 

preeclamptic group (group I) was 29.2+1.8, while it 
was 27.3±1.5 in the 15 non-preeclamptic pregnant wo­
men as control group (group II), statistically non-signifi­
cant (p>0.05). As can be expected, the mean systolic 
blood pressure at the time of admittance was signifi­
cantly different in the two group, 183.0+5.1 mm Hg in 
group I, as opposed to 119.0±2.7 mm Hg in group II. 
The difference between two groups was statistically si­
gnificant (p<0.01). The mean diastolic blood pressures 
were 117.6±2.4 mm Hg and 73.3±2.1 mm Hg in 
groups I and II respectively and the difference was 
statistically significant (p<0.01). 

The mean gestational age was 34.9±0.7 weeks 
and the mean birth weight was 2200+186 gm in the 
preeclamptic group compared to 38.5+0.5 weeks and 
3347±123 gm In the control group, again significant 
(p<0.01). The mean serum and the amnitoic fluid di­
goxin concentrations were measured as 0.15±0.01 an J 
0.59+0.19 ng/ml in group I, while these measurements 
were found to be 0.12±0.01 and 0.57±0.09 ng/ml in 
group II, statistically non-significant (p>0.05). 

Table I shows the data and results from the two 
groups indicating whether the difference between them 
was statistically significant or not. 

DISCUSSION 
Recently, several investigators reported the pre­

sence of "digoxin-like immuno-reactive substance" in 
sera from neonates, in human amniotic fluid, umbilical 
cord blood and placental homogenates (4-8). Although 
purification of this factor has not yet been achieved 
and its precise biochemical structure is still unclear; 
Gruber et al (9) suggested that this substance might 
be "an endogenous natriuretic hormone" which cross-
reacts with antibodies against digoxin. 

In early pregnancy; DLIS is undetectable in the 
serum of patients, it begins to appear during the se­
cond trimester and is present in almost all third trimes­
ter patients (6,10). In a study reported by Phelps et al 
(6) in 1988, DLIS levels In all trimesters of pregnancy 
were investigated. They found that none of the pa­
tients in first trimester had detectable serum DLIS le­
vels. The mean serum concentrations of DLIS were 
found to be 0.02±0.01 ng/ml and 0.29+0.01 ng/ml in 
second and third trimester patients respectively. In 
conclusion, they evaluated the relationship between in­
creasing gestational age and DLIS levels and sugges­
ted a non-linear model that shows DLIS levels during 
pregnancy. 
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Higher concentrations of DLIS have been found in 
the sera of preeclamptic patients (1,4). The mecha­
nism responsible for the development of preeclampsia 
has not been delineated, however, many causes (i.e. 
vascular, placental, renal and hematologic) have been 
proposed (2). Because digoxin-like immuno-reactive 
substance activity includes natriuresis, natrium/kalium 
adenosine triphosphatase ( N a + / K ATP + ' ase ) and va­
soconstriction, it has been speculated that DLIS may 
be a causative agent in the development of pree­
clampsia (1,3,4,7). Gusdon and collègues (1) investiga­
ted 10 preeclamptic and 10 non-preeclamptic pregnant 
women in third trimester. They found that serum DLIS 
concentrations were 0.14+0.01 and 0.07±0.01 ng/ml 
respectively, a significant difference. 

Despite these findings reported by Gusdon (1); 
Phelps and colleagues (6) studied 27 preeclamptic and 
27 non-preeclamptic pregnant women in the third tri­
mester of pregnancy. The mean serum DLIS concen­
trations were found to be very similar (0.30±0.02 ng/ml 
in the preeclamptic group and 0.32±0.02 ng/ml in the 
control group). There was no statistically significant dif­
ference between the two groups (p>0.05). Gonzalez 
and colleagues (10) found that DLIS concentrations in 
preeclamptic patients even lower than control group 
(0.22+0.12 and 0.32±0.15 ng/ml respectively.). An ex­
planation of this controversy could be that mean ge­
stational age and birth weights in the preeclamptic 
group was lower than the control group. When two 
groups were matched for geastational age, there was 
no statistically significant difference. In our study, the 
mean DLIS concentration in sera of preeclamptic pa­
tients was measured as 0.15±0.1 ml compared to 
0.12±0.01 ng ml in the control group (p> 0.05, non-si­
gnificant). Our findings were similar to those of Phelps 
(6) and Gonzalez (10). 

Most research on DLIS focused on the use of ra­
dioimmunoassay cross-reactivitiy with anti-digoxin anti­
bodies to detect presence of DLIS in serum (3,5,6,8). 
Howerr, DLIS cross-reacts with antibodies in each im­
munoassay to varying degrees, making comparison of 
results by various authors difficult (3,11). Therefore, di­
rect measurement of N a + / K ATP* 'ase inhibition may 
be a more reliable way to assess the biologic pre­
sence or activity of DLIS. Kuhnert et al (12) reported 
no difference in in-vitro maternal eryhtrocyte N a + / K + 

A T P + , a s e inhibition in patients with or without pree­
clampsia admitted for delivery. Although a biologic as­
say was not used in our study, our findings supported 
these investigators since we found no difference in the 
serum concentration of DLIS between patients with or 
without preeclampsia. 
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Because digoxin-like immuno-reactive substances 
are rarely detected in the first and second trimesters 
and the concentrations are not elevated in preeclamp­
sia in the third trimester, it is very unlikely that this 
test will be helpful in predicting preeclampsia and may 
play a major role in the development of preeclampsia. 

REFERENCES 
1. Gusdon JP, Buckalew VM, Hennesy JF. A digoxin-like im­

muno-reactive substance in preeclampsia. Am J Obstet Gy­
necol 1984; 150:83-5. 

2. Scott JR, Worley RJ. Hypertensive disease of pregnancy in 
Scott JR, DiSaia PJ, Hammond CB, Spellacy WN (ed). Dan-
forths Obstetrics and Gynecology, 6. edition. JB Lippincott 
company, Philadelphia 1990 :411-33. 

3. Graves SW, Valdes R, Brown BA, Knight AB, Craig HR. 
Endogenous digoxin-immunoreactive substance in human 
pregnancies. J Clin Endocrinol Metab 1984; 58:748-51. 

4. Graves SW, Williams GH. An endogenous Quabain-like fac­
tor associated with hypertensive pregnant women. J Clin 
Endocrinol Metab 1984; 59:1070-74. 

5. Weiner CP, Landas S, Persoon TJ. Digoxin-like immuno-
reactive substance in fetuses with and without cardiac pa­
thology. Am J Obstet Gynecol 1987; 157:368-71. 

6. Phelps SJ, Cochran EB, Gonzalez-ruiz A, Tolley EA, Ham­
mond KD, Sibai BM. The influence of gestational age and 
preeclampsia on the presence and magnitude of serum en­
dogenous digoxin-like immunoreactive substance. Am J 
Obstet Gynecol 1988; 158-34-9. 

7. Goodlin RC. Digoxin-like immunosubstance in pregnancy 
and preeclampsia. Am J Obstet Gynecol 1989; 160:1019-
20. 

8. Seccombe DW, Pudek MR, Whitfield F, Jacobson BE, Wit-
mann BK, King JF. Perinatal changes in a digoxin-like im­
muno-reactive substance. Pediatr Res 1984; 18:1097-99. 

9. Gruber KA, Rudel LL, Bullack BC. Increased circulating le­
vels of an endogenous digoxin-like factor in hypertensive 
monkeys. Hypertension 1982; 4:348-53. 

10. Gonzalez AR, Phelps SJ, Cochran EB, Sibai BM. Digoxin-
like immunoreactive substance in pregnancy. Am J Obstet 
Gynecol 1987; 157:660-4. 

11. Pudek RM, Seccombe WD, Jacobson EB, Whitfield FM. 
Seven different digoxin immunoassay kits compared with 
respect to interference by a DLIS in serum from premature 
and full-term infants. Clin Chem 1983; 29:1972-74. 

12. Kuhnert BR, Kuhnert PM, Murray BA. Na/K and Mg AT-
P'ase activity in the placenta and in maternal and cord ery-
trocytes of preeclamptic patients. Am J Obstet Gynecol 
1977;127:56-60. 

Anatolian J Gynecol Obst 1994, 4 


