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ABSTRACT

OBJECTIVE: To investigate the effect of bile acids on meconium passage in utero in normal pregnan-

cies. 

STUDY DESIGN: This prospective case control study was performed at Zekai Tahir Burak Women’s

Health and Teaching Hospital between September 1, 2010 and January 1, 2011. Inclusion criteria were:

singleton viable pregnancy, gestational age ≥37 weeks. Exclusion criteria were: presence of any mater-

nal disease, obstetric cholestasis, hepatic infections and multiple pregnancies. Sixty one pregnant

women were recruited for the study: 31 women with meconium stained amnion liquid and 30 women

with normal amnion liquid. Demographic data and clinical data were collected. Each patient’s cord blood

gases, cord blood bile acids levels, maternal serum liver function tests and bilirubin levels were investi-

gated.

RESULTS: There were no significant differences in maternal age, gestational age, parity and body mass

index. We found no differences in the serum bilirubin levels and liver function tests. And there were also

no differences in the cord blood gas values between the two groups. The mode of delivery was signifi-

cantly different between the two groups. We didn’t find a statistically significant difference in cord blood

bile acid levels between the two groups.

CONCLUSION: Cord blood bile acid levels appeared to have no significant effect of meconium passage

in normal pregnancies.
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Introduction

Meconium-stained amniotic fluid (MSAF) occurs as a re-
sult of the passage of fetal colonic contents into the amniotic
cavity and encountered in approximately 12% of all deliveries
.1 Although the presence of meconium was considered as the
signs of fetal maturity, recent studies claimed that it was re-
leased as response to hypoxia. Major component of meconium
is water and other components are mucopolysaccharides,
bilirubin, intestinal enzymes, hair and squamous cells.2

However its content and composition may vary with advanc-

ing gestation and underlying antenatal problems of both fetus
and mother. Intrahepatic cholestatis is one of those medical
conditions encountered upto 0.4 to 15% of incidence in dif-
ferent populations and associated with MSAF.3 Intrahepatic
cholestasis is generally diagnosed in second and third
trimester of pregnancy with typical elevations of bile acids
and transaminases in the maternal serum. Recent studies also
supported the findings of increased rates of meconium stain-
ing of the amniotic fluid in women with intrahepatic cholesta-
sis of pregnancy.4-8 MSAF in women with intraheaptic
cholestasis was explained with stimulatory effect of bile acids
on fetal colonic motility rather than with fetal hypoxia.9

Although the increased colonic activity with bile acids were
claimed in the intrahepatic cholestasis of pregnancy, the un-
derlying mechanism of meconium passage in other pregnan-
cies with no signs of liver disease were not clearly understood.
In order to prevent the associated fetal risks with meconium
passage in low-risk pregnant populations, the probable predis-
poing factors and complex mechanism were required to be re-
solved. To our knowledge, there are no reports about the effect
of bile acids on the meconium passage in normal pregnancies.
Therefore we aimed to investigate the role of  umblical cord
bile acids on meconium passage in normal term pregnancies in
this study.
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Material and Method

This prospective case control study was con-

ducted at the Zekai Tahir Burak Women’s Health

Training and Research Hospital between September

1, 2010 and January 1, 2011. Local Ethical

Committee approved this study and all participants

gave written informed consent. This study was con-

sistent with the ethical standards for human re-

search established by the Declaration of Helsinki. A

total of 61 pregnant women with singleton term

pregnancy (gestational age ≥37 weeks) who gave

birth within this study period were recruited for the

study: 31 women with meconium stained amnion

liquid included the “study group” and 30 women

with normal amnion liquid included the “control

group”.  Exclusion criteria were as follows; pres-

ence of sistemic disease, obstetric cholestasis, he-

patic infections, multiple pregnancy and fetal con-

genital abnormalities. The patients’ demographic

data and clinical data including umblical cord blood

PH and bile acids levels, maternal serum liver func-

tion tests and bilirubin levels of each patient were

reviewed. Serum transaminases, direct and total

bilirubin levels were measured before the labor.

Umblical cord blood was collected soon after birth

of fetus and the serums were prepared immediately

by centrifugation at 4000 rpm for 10 minutes.

Aliquots were stored at -80 C until further analysis.

Bile acids (cholic acids and chenodeoxicolic acids)

levels were assayed with spectrophotometer (Cobas

mira plus- Roche). Serum AST and ALT were de-

termined by IFCC with/without pyridoxal phos-

phate. Blood chemistry was determined by a Roche

automated Clinical Chemistry analyzer.

Statistical analysis was performed using SPSS

version 16.0 (SPSS Inc, Chicago, IL). A probability

value of 0.05 was considered significant.

Results

In this study period, cases included the 31

women with meconium stained fluid and controls

included the women with clear amniotic fluid.  Both

the mean maternal age and BMI of the women were

similar in both cases and controls (27.2 vs 26.6

years p=0.39; 29.2 vs 28.5 kg/m2; p=0.30).  Mean

gestational age was 39.3 weeks in both groups.

Demographic characteristics of all participants were

shown in Table 1.  All women gave birth a live baby

in this study period and only one in the cases had

less than 7 points in 5.minutes APGAR scores.

None of the baby required neonatal care in Neonatal

Intensive Care Unit (NICU). In the umblical cord

blood gas analysis, PHs were not different between two groups (7.36 vs
7.27; p=0.097). The major mode of delivery was vaginal delivery in both
groups; 17 women (54.8%) in the study group and 25 women (83.3%) of
cases. As expected, the rate of cesarean delivery statistically more com-
mon in the women with meconium stained amniotic fluid  compared to
those with clear amniotic fluid (45.2% vs 16.7%; p=0.01). 

All matenal blood tests were done before the labor. The maternal
serum transaminases (ALT and AST) were not different between cases
and controls; (p=0.33 and p=0.14). Serum total bilirubin level were sim-
ilar in both women with mecomium stained and clear amniotic fluid
(0.36 vs 0.37 mg/dL; p=0.41). Serum conjugated bilirubin levels were
also not different between study and control group (0.09 vs 0.15 mg/dL;
p=0.066).  In concordance with the maternal test results, umblical cord
fetal bile acids were also similar in both fetuses with meconium stained
and clear amniotic fluid (7.28 vs 8.70 µmol/L).  The details of the ma-
ternal and fetal parameters were shown in Table 2.

Table 1: Demographic characteristics of participants

Table 2:  Fetal and maternal parameters of the participnats

Cases (n=31) Controls (n=30) p

Age (yr) (mean±SD) 27,2 ± 5,1 26,6 ± 4,9 0,385

ªBMI (kg/m²) 29,2 (23,3-39,4) 28,5 (23,3-35,5) 0,300

Gestational Age (weeks)

(mean±SD)

39,3 (0,79) 39,3 ± 1,09 0,365

Gravidity [median(range)] 2 (1-8) 2 (1-8) 0,231

Parity [median(range)] 1 (0-7) 1 (0-2) 0,245

ªBMI: Body mass index

Cases (n=31) Controls (n=30) p

AST (IU/L) (mean±SD) 19,4 ± 5,1 20,3 ± 5,6 0,325

ALT (IU/L) (mean±SD) 12,7 ± 3,8 15,5 ± 5,6 0,143

Total Bilirubin (mg/dL) 

(mean±SD)

0,36 ± 0,07 0,37 ± 0,2 0,413

Direct Bilirubin (mg/dL) 

(mean±SD)

0,09 ± 0,03 0,15 ± 0,16 0,066

Hemoglobin (g/dL)

(mean±SD)

12,3 ± 1,03 12,4 ± 1,07 0,215

Mode of delivery (n,%) 0.01

Vaginal 17 (54,8) 25 (83,3)

Cesarean section 14 (45,2) 5 (16,7)

Apgar scores (n,%) 0,121

1-Min<5 2 (6,4) 1 (3,3)

5-Min<7 1 (3,2) 0

Birth Weight (g) 

(mean±SD)

3378 ± 410 3339 ± 439 0,754

Umblical cord pH 

(mean±SD)

7,26 ± ,07 7,27 ± 0,06 0,097

Umblical cord bile acid 

µmol/L (mean±SD)

7,28 ± 2,9 8,7 ± 1,9 0,099 

NICU admission (n %) 0 0
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Discussion

Because the meconium-stained amniotic fluid was associ-
ated with higher perinatal mortality than those with normal
amniotic fluid, it is an important problem that obstetrician face
during the labor follow-up. The mechanism of more higher
rate of meconium paasege in pregnancies complicated with
gestational cholestasis was explained with colonic activity
stimulation of increased serum bile acid levels.10 However,
there is no data about relationship between meconium passage
and serum bile acid levels in normal pregnancies. In the pres-
ent study we compared umblical cord blood bile acid levels of
term pregnant women with meconium-stained amniotic fluid
to those with clear amniotic fluid.

The relationship between meconium passage in utero, as
evidenced by meconium-stained amniotic fluid, and fetal aci-
dosis at birth is controversial. In theory, fetal hypoxemia leads
to anal sphincter relaxation and increased gastrointestinal
motility that leads to meconium passage. However, there is in-
sufficient data to support this pathophysiology. In fact in ani-
mal models, Ciftci et al.11 and Kizlican et al.12 have shown that
meconium passage in utero is a normal, physiologic process
that occurs independent of fetal oxygenation and acid-base
status. In these experiments the rate of intestinal peristalsis
and meconium release was not affected by fetal hypoxia-as-
phyxia, whereas some authors13-15 have found a relationship
between meconium-stained amniotic fluid and lower fetal
blood gas values. In this study we did not find any difference
between two groups according to umblical cord blood PH sug-
gesting that there is no correlation between fetal acidosis and
meconium passage in utero.

It is kown that  meconium passage is more prevalent in
pregnancies complicated with gestational cholestasis.  To date
it was known that the meconium passage in utero is independ-
ently correlated with the maternal serum bile acid level in pa-
tients with obstetric cholestasis.10 Studies in animal models
have shown that high maternal serum bile acid levels stimulate
fetal colonic motility, causing passage of meconium.16,17

Campos et al.9 found that the appearence of meconium in am-
niotic fluid by the third day of experiments in the fetuses in-
fused with cholic acid, in the absence of detectable changes in
fetal blood gases and heart rate, suggests that bile acid causes
meconium passage in the fetus through a mechanism different
from that postulated for hypoxic fetuses. On the other hand
until now there was no study about correlation between meco-
nium passage and serum bile acid levels in the patients with no
liver diseases of pregnancy. In the present study we investi-
gated the effect of bile acids on the meconium passage in nor-
mal pregnancies. But we did not find any differences between
two group’s bile acids serum levels. 

Some authors found that the incidence of meconium-
stained amniotic fluid increased with gestational age, lending
support to the hypothesis that meconium passage is a physio-

logic event that is in large part due to developmental matura-
tion of the fetal autonomic nervous system.18-21 In this study
we could not conclude this theory because our study popula-
tion was consisted of only term pregnancies.

In conclusion cord blood bile acid levels appeared to have
no significant effect on meconium passage in normal pregnan-
cies. Further investigations with large number of patients in
different populations are required to explain the meconium
passage mechanism in normal term pregnancies.

Normal Gebeliklerde Kordon Kanı Safra Asit
Seviyesinin İntrauterin Mekonyum Pasajı
Üzerine Etkisi

ÖZET

AMAÇ: Normal gebeliklerde umblikal kord safra asitlerinin in-

trauterin mekonyum pasajı üzerine olan etkisini araştırmak.

GEREÇ VE YÖNTEM: Bu prospektif vaka kontrol çalışması, 1

Eylül 2010 ile 1 Ocak 2011 tarihleri arasında Zekai Tahir Burak

Kadın Sağlığı Eğitim ve Araştırma Hastanesi’nde doğum ya-

pan tekil canlı, 37 hafta üstü gebeler üzerinde yapıldı. Gebeliği

37 haftadan küçük olan, herhangi bir sistemik hastalığı olan,

obstetrik kolestazı, hepatik enfeksiyonu veya çoğul gebeliği

olan kadınlar çalışma dışında tutuldu. Doğumda amnion mayi-

si mekonyumlu olan 31 gebe vakaları, amnion mayisi normal

olan 30 gebe ise kontrol grubunu oluşturdu. Her iki grupta kor-

don kanı gazı değerleri, kordon kanı safra asit seviyeleri, ma-

ternal serum karaciğer fonksiyon testleri ve bilirubin seviyeleri

karşılaştırıldı.

BULGULAR: Gruplar arasında maternal yaş, gestasyonel yaş,

parite ve vücut kitle indeksi açısından fark yoktu. Vakalar ve

kontroller arasında serum bilirubin seviyeleri ve karaciğer fonk-

siyon testleri açısından herhangi bir fark tespit edilmedi. Umb -

likal kordon kanı gaz değerleri açısından da iki grup arasında

fark yoktu. Beklendiği gibi mekonyumlu amniyon mayisi olan

grupta normal amniyonu olan gruba göre istatistiksel olarak

anlamlı olacak şekilde sezaryan oranı fazlaydı (%45,2 vs

%16,7; p=0,01). Kordon kanı safra asit seviyesi ve pH’sı için de

her iki grup arasında anlamlı fark saptanmadı.

SONUÇ: Normal gebeliklerde kordon kanı safra asit seviyele-

rinin mekonyum pasajı üzerine herhangi bir etkisi olmadığı gö-

rülmektedir.

Anahtar kelimeler: Umblikal kordon kanı, Mekonyumlu amni-

on mayii, Safra asitleri

References

1. Cleary GM, Wiswell TE. Meconium-stained amniotic
fluid and the meconium aspiration syndrome. An update.
Pediatric Clinics of North America 1998;45:511-29.

2. Ahanya S, Lakshmanan J, Morgan B, Ross M. Meconium
passage in utero: mechanisms, consequences and manage-
ment. Obstet Gynecol Surv 2005;60:45-56.



Gynecology Obstetrics & Reproductive Medicine 2015;21:2   65

3. Lammert F, Marschall HU, Glantz A, Matern S.
Intrahepatic cholestasis of pregnancy: molecular patho-
genesis, diagnosis and management. J Hepatol 2000;33:
1012-21

4. Lee RH, Kwok KM, Ingles S, Wilson ML, Mullin P,
Incerpi M, et al. Pregnancy outcomes during an era of ag-
gressive management for intrahepatic cholestasis of preg-
nancy. Am J Perinatol 2008;25:341-5.

5. Oztekin D, Aydal I, Oztekin O, Okcu S, Borekci R, Tinar
S. Predicting fetal asphyxia in intrahepatic cholestasis of
pregnancy. Arch Gynecol Obstet 2009;280:975-9.

6. Pata O, Vardarel[latin dotless i] E, Ozcan A, Serteser M,
Unsal I, Saruç M, et al. Intrahepatic cholestasis of preg-
nancy: correlation of preterm delivery with bile acids.
Turk J Gastroenterol 2011;22:602-5.

7. Rook M, Vargas J, Caughey A, Bacchetti P, Rosenthal P,
Bull L. Fetal outcomes in pregnancies complicated by in-
trahepatic cholestasis of pregnancy in a Northern
California cohort. PLoS One 2012;7:e28343.

8. Wikstron Shemer E, Marschall HU, Ludvigsson J,
Stephansson O. Intrahepatic cholestasis of pregnancy and
associated adverse pregnancy and fetal outcomes: a 12-
year population-based cohort study. BJOG 2013;120:717-
23.

9. Campos GA, Guerra FA, Israel EJ. Effects of cholic acid
infusion in fetal lambs. Acta Obstet Gynecol Scand
1986;65:23-26.

10. Egerman  RS,  Rely CA. Predicting fetal outcome in in-
trahepatic cholestasis  of pregnancy: is the bile acid level
sufficient? Hepatology 2004;40:287-8.

11. Ciftci AO, Tanyel FC, Bingol-Kologlu M, Sahin S, Bu -
yukpa mukcu N. Fetal Distress does not affect in utero
defecation but does impair the clearance of amniotic fluid.
J Pediatr Surg 1999;34:246-250.

12. Kizilcan F, Karnak I, Tanyel FC, Büyükpamukçu N, Hiç -
sön  mez A. In utero defecation of the nondistressed fetus:
a roentgen study in the goat. J Pediatr Surg 1994;29(11):
1487-90.  

13. Starks GC. Correlation of meconium-stained amniotic
fluid, early intrapartum fetal pH and Apgar scores as pre-
 dictors of perinatal outcome. Obstet Gynecol 1980;
56:604-9.

14. Miller FC, Read JA. Intrapartum assessment of the post-
date fetus. Am J Obstet Gynecol 1981;141:516-20.

15. Nathan L, Leveno KJ, Carmody 3rd TJ, Kelly MA,
Sherman ML. Meconium: a 1990s perspective on an old
obstetric hazard. Obstet Gynecol 1994;83:329-32.

16. Shiff SJ, Soloway RD, Snape WJ Jr Mechanism of deoxy-
cholic acid stimulation of the rabbit colon. J Clin Invest
1982;69(4):985-92.

17. Snape J, Shiff S, Cohen S. Effect of deoxycholic acid on
colonic motility in the rabbit. Am J Physiol 1980;
238:G321.

18. Oyelese Y, Culin A, Ananth CV, Kaminsky LM, Vintzileos
A, Smulian JC. Meconium-stained  amniotic  fluid  across
gestation and neonatal acid-base status. Obstet Gynecol
2006;108:345-349.

19. Ramon y Cajal CL, Martinez RO. Defecation in utero: a
physiologic fetal function. Am J Obstet Gynecol 2003;
188:153-156. 

20. Ramon YCCL, Martinez RO. In-utero defecation between
weeks 14 and 22 of gestation: stools are whitish. Ultra -
sound Obstet Gynecol 2004;23:94-95.

21. Ciftci AO, Tanyel FC, Karnak I, Buyukpamukcu N,
Hicsonmez A. In-utero defecation: fact or fiction?  Eur J
Pediatr Surg 1999;9:376-380.


