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| ntroduction

Preterm premature rupture of membranes is spontaneous rupture of the fetd
membranes that occurs before 37 completed weeks and before the onset of labor.( Mercer,
2003)". Preterm premature rupture of membranes occurs in approximately 3% of all
pregnancies and it is associated with 30-40% of preterm deliveries.(Marowitz, Jordan,
2007).

At term,programmed cell death and activation of catabolic enzymes, such as
collagenase and mechanical forces, result in ruptured membranes.preterm PROM occurs
probably due to the same mechanisms and premature activation of these
pathways.However,preterm PROM aso appears to be linked to underlying pathologic
processes, most likely due to inflammation and/or infection of the membranes. Clinical
factors associated with preterm PROM include low socioeconomic status, low body mass
index, tobacco use, preterm labor history, increased intrauterine pressure as multifetal
pregnancy and polyhydraminos, urinary tract infection, vagina bleeding at any time in
pregnancy, cerclage, and amniocentesis.( Allahyar ,2008).

One of the most common complication of preterm premature rupture of the
membranes is preterm delivery within week (Rate of incidence is 50-75%), respiratory
distress syndrome (35%), cord compression (32-67%),chorioamnionitis(13-60%), abruptio
placentae(4-12%);antepartum fetal death(1-2%).( Tany , Ashley ,2006).

The diagnosis of prterm PROM is made by history and physical finding consisting of
demonstration of visible amniotic fluid in the vagina fornices and performing fern and
nitrazine tests. Unfortunately, nitrazine paper testing of vaginal PH has a false —positive rate
associated with blood contamination, semen, or bacterial vaginosis. Fern test also has afalse-
positive rate. Diagnosis of PPROM is not supported by vagina pooling of amniotic fluid
when it is slight in amount. (Carroll ,Blott et al.,2000)

These potential limitations have led to the search for the secretory biochemical
markers for the detection of PPROM. Among the markers evaluated were [>-HCG in vaginal
washing fluid, prolactin and calcitropic hormones,and insulin-like growth factor binding
protein-1 in the cervical-vagina secretion, but these biochemical markers have limited
success rate for the detection of PPROM.( Esim , Turan et al.,2003).

The most recent method is to measure aspartate aminotransferase(AST) and alanine
aminotransferase(ALT) in vaginal washing fluid for the detection of preterm PROM.( Ebru,
Umur et al.,2008).



Liver enzymes of aspartate aminotransferase (Ast) and aanine aminotransferase
(ALT) are produced by the fetus. These levels do not correlate with maternal levels
Concentrations of Ast and Alt al increase with gestational,age. Their concentrations in the
amniotic fluid have been shown by different studies. (Kuczynska ,Wojcicka et al.,
1989)(Smolarczyk ,Wojcicka et al., 1996).

Alanine transaminase or ALT is a transaminase enzyme. It is also called serum
glutamic pyruvic transaminase (SGPT) or alanine aminotransferase(ALAT).
ALT is found in serum and in various bodily tissuses.It catalyzes the transfer of an amino
group from aanine to a-ketoglutarate,the products of this reversible transamination reaction
being pyruvate and glutamate.
It is commonly measured clinical as a part of a diagnostic liver function test.It is almost
aways measured in unitg/liter (U/L).(Paul ,2005).

Aspartate transaminase or AST also called serum glutamic oxaloacetic transaminase
(SGQOT) or aspartate aminotransferase(ASAT/AAT) is similar to alanine transaminase in that
it is another enzyme associated with liver parenchymal cells.

It facilitates the convertion of aspartate and apha-ketogluterate to oxalacetate and
glutamate,and vice-versa.lt is measured in unitgliter.(Gaze ,2007).



Aim of the Work

The am of this study is to measure aspartate aminotransferase (AST) and
alanine aminotransferase (ALT) enzymes levelsin vaginal washing fluid in order to detect
preterm premature rupture of membranes.



Patients and Methods

This study will be conducted at Maternity Hospital of Ain Shams University on 74
pregnant women[cal culated by using Epicalc program 2000 for detection of the sample size
for case control study using mean values at power 80%, confidence interval 95%
(significant P at < 0.05)] who are admitted to the hospital with the diagnosis of preterm
PROM (n=37study group) and normal pregnancy(n=37 control group).

Inclusion criteria: -

* Gestational age is enrolled between 26 and 36 compl eted weeks of pregnancy

Exclusion criteria: -

- No fetal congenital anomalies.

- No fetal growth restriction.

- No fetal distress.

- No placenta previa.

- No vaginal bleeding.

- No pregnancy-induced hypertension or pre-eclampsia.

As al these conditions have an impact on vaginal AST and ALT hormone
concenteration.

Upon admission: -

1- History taking considering a history of leakage of vaginal fluid suspected to be
amniotic fluid and first date of the last normal mensterual period to estimate the

gestational age.
2- Routine laboratory investigations e.g CBC, ABO, Rh typing,...,....

3-Fetal heart rate non-stress test.



4- Trans-abdominal ultrasound to estimate the gestational age, to exclude congenita
anomalies, placenta previa, and fetal growth restriction

5- A gterile speculum examination to confirm fluid leakage from the cervical canal or
pooling of fluid in the posterior vaginal fornix.

6- PH measurement of vagina fluid will be done using nitrazine test paper.
All patients will be classified into two groups: control group and study group.

The study group:-

In the patients of this group, the vaginal fornices will be irrigated with 3 ml of sterile
sdline and a 5- ml syringe; with the same syringe, fluid was aspirated from the
posterior vagina fornix within 6 hour after the onset of leakage of vaginal fluid. The
fluid specimens collected to the polypropylene tubes will be immediately centrifuged
for 10 min at 3,5009 and the supernatant fluid will be stored at -80°C until |aboratory
analysis. For the measurement of AST and ALT concentration, a photometric method
will be applied using commercial kits( Abbott, Abbott park, ILL., USA) with the
aeroset analyzer( Abbott, Japan),(Ellen ,George ,et a.,2001).

The control group:-

After confirming with negative nitrazine and fern testes, and the absence of the
amniotic fluid pooling in the posterior fornix for the control group, The sampling
method of AST and ALT assays will be as previously described for the study group.
The results of the two groups will be compared according to the standard statistical
methods .

Results.

Datawill be expressed as mean + SD.the receiver operator characteristic (ROC)curve
analysis will be used to establish the optimal cutoff values for vaginal fluid AST and
ALT concentrations in the prediction of PPROM. Sensitivity, specificity, positive, and
negative predictive values of the AST test will be calculated.

Discussion.

Conclusion.




References

Allahyar Jazayeri, MD, PhD, premature ruptureof the membranes, e-
medicine sep 9,2008, Medical Director of Perinatal Services, Bellin Health
Hospital Center.

Cunnigham FG, Gant NF: Willliams Obstetrics.New Y ork, McGraw-Hill, 2001,
pp 707-708

-Ebru Kale a Umur Kuyumcuoglu b Ahmet Kale b Ali irfan Giizel
b,Naime Canoruc a, A New and Practical Aspartate Aminotransferase Test in
Vagina Washing Fluid for the Detection of Preterm Premature Rupture of
Membranes, Fetal Diagn Ther 2008;24:425-428.

- Ellen B. Duly, George Barnes, Sandra Grimason and Thomas R. Trinick
. Analytical Performance of Specific-Protein Assays on the Abbott Aeroset
System Clinical Chemistry 47: 1709-1710, 2001;and Abbott laboratories
(ABT)Revenue sources, Wikinvest. Retrieved June 26,2009.

n Esim E, Turan C, Unal O, Dansuk R, Cengizoglu B: Diagnosis of
premature rupture of membranes by identification of beta-HCG in vaginal
washing fluid. Eur J Obstet Gynecol Reprod Biol 2003; 107: 37-40.

" Gaze DC (2007) "The role of existing and novel cardiac biomarkers for
cardioprotection”.curr.opin. invest.drugs8(9):711-717.PMI1D17729182

" Kuczynska-Sicinska J, Wojcicka-Jagodzinska J, Romegko E,
Smolarczyk R, Siekierski BP, Chodzinska B: Biochemical studies of the
amniotic fluid in arterial hypertension in relation to intrauterine growth
retardation. |. Parameters of the proteins, lipids, enzymes and renal maturity.
Ginekol Pol 1989; 60: 266-270.

" Marowitz A, Jordan R: Midwifery management of prelabor rupture of
membranes at term. Midwifery Womens Health 2007; 52: 199-206

. Mercer BM. Preterm premature rupture of the membranes. Obstet
Gynecol 2003,101:
178-193.
-6-



= Paul T .Gibony MD., Keck School of Medicine, University of
Southern Cadlifornia, Los Angeles, Cdifornia , mildly Elevated Liver
Transaminase Levels in Asymptomatic Patient, American family physician
vol. 71-No.6- March 15,2005.

" Smolarczyk R, Wojcicka-Jagodzinska J, Romegko E, Czajkowski
K, Piekarski P, Teliga- Czajkowska J, Kuczynska-Sicinska J: Evaluation
of fetal condition in pregnancy complicated by hypertension — biochemical
assessment of amniotic fluid. 1. Enzymes. Ginekol Pol 1996; 67: 598—602

" Tany AM., D.Ashley Hill, out come of pregnancy complicated by
preterm premature rupture of membranes, American journal of obstetric and
gynecology,183(4):937-939,0ctober, 2006.



Silad) B el (] 53 Y 9 Jaiaal (] 8 il land) il (uld
HoiaY) osball Gl Saal) Sl (aadlidl gl
Gy |
A gill g sladl) Gl ol A iealall dx 3 o J gaall adia
KK~

Jgana ala Baala [ dgulall

Aalall g el g ) ol
YooY b pald dada Gl 48

dbﬁa\&aﬁ

| ) dana o daaa [ sl Haudy)
A gl g elaadl) () gal M
a8 Azala — uhal) 4l

@.u.d\ Cruaal) Lo eﬁ,)h [ LS
Al gill g sluadl) () pal e
a8 Azaly — culal) 418

e (e Faala — alal) 4
Yoeuf




i cuall 138 jlail 4l oy (5 sia¥) olaal) uad Sudll jlaisy)
% - Awnd Swesa¥sdambary dalsall 0 0 (8 Dasyail aa g 8

aelud Jal gedae ollia (K15 Cag yra e (o sia¥) obiall cun Sladily bl i
Aaaled) by 1Y) Jandint Aoty ellh g LIAN Kaall ¢ gall g 44 a0l Jie i gan e
; Sl S mil Jia
-1 e s Jal seazy Jagi 3 saiel) el cuad Sl jladsi) o aa g a8

s Saally bl 5 elaall Cum gl -

Jalad) 3ol galaidy) ela -

_@am\‘;s)%sayjl@uéjujdﬂu\ Bl (pAai -

Jibaal) 3L 5 ( Yaialy) aamd A 8 as ) JAb haaall By -

(s siaY]

sy L I -

; eall Gie el -
Gaand Al Glieliaall e dasll 1) 63 o s sliall caad Suall jlaisy) 138
;L.uj\ u@jjej\dmés@\}ﬁ)&aadngew dj&dL@.\A}i\i\juﬁ.\Aﬂ
Qi i) & g5 Rasiiall {oalial) Jladi¥ 5 cpinlly Tusmall (5 saie¥) (sl

o o al) gl 34T 3okl e (pia¥) obiall cund SSaall JladiY) e g
sae Jae 5 dagally A saia¥) i) 1as 4y )1 lagall SUaially sl g Jalall
o 38 P Wb adiy 53l 5 gl LAl (8 (s 5 sl a8 1) (bl Lgia 5 Dl LA
2580 gl ol (5 gia Jilas 5l a3 agn sl lld g aShala il any O (S

Jrgally
ot 28T S saial) olall cuad Saall Jladil) papd S (3 LEAY) 13 Chanal dagii
a5 5 (8 a5 5 GESY 5 (3 m (el L5 AT LA Bae S
sheall Jilally

b o (gia¥) oball cund JSaall Jladiy) Gl ¢l LadY) s

shigall Qi) V) - il el (il i1 (e 33))

G55 N 5 < gl 5 a1 ) el i1 (e 31) e f
(e 31 ) ileall oda 58y Jasi e e s 58 yig Gaindl 3y (e it ( pinal

R P Y Aagll




Tl sl ] il ol Ll ) (WY ) e
Ol

alall A0S Al ad gl g gLl ua\fiwés\u\)ﬂ\ oda g\ﬁjeﬁgqju
B (e gl sabe O dalataw e (e Amala
- = Oy Cliay jall oY 8 5 Jagall e il J 535 (10 Jaith (800 Jala

oialh S g a Y -

il sailly ) geab in sy Y —

:\Agﬁ.'mﬂ«._\:\xd\el.f;di‘;f\d;ﬁy_

R

M\&Ae.ﬂ\m&&\sﬁ)‘\hﬁy -

) Dnfizal (il A (e 33 ) iled 5855 e 5l Ll c¥lall oda o s

a5 ) gyl Aaf ay adiaall J il die 5 Jlagal) Jilad) 8 (YY) —
5 ougll Bl Gl g G gadl s Ghad) e 4 peall (358 Dl gally (and ae
Al el Jilll

n el Jils L g obiall Caad Sae pladi) (e Ald Jals s
- Gl e 485 o) dla) A5 ligeal) Uaially andl
C 3 e seadll —
e 48 ) ol dulu daii g il JUially Gandll ol dmpda oo

G s dugall (8 piae Jslae o Lo (8 58 5 (e saaal) ST U o3 Gl g
slaall il Saall JadiVl Eigan e cilele DA Jigalls 3 sm sall Sl (e Le
) A )l b gas g Al (s g Jilud) 138 and Qi g deae 5l S saieY)

4d 5 yrall dliasl 2ol ) o oliy Giie sanally Aalal)



Introduction and Aim of the WorR,

Introduction

Preterm prelabor rupture of membranes refers to
rupture of the fetal membranes before the onset of labor at
less than 37 weeks gestation (Geun and Myoung, 2005). It
complicates only 2-3% of pregnancies but is associated with
40% of preterm deliveries and can result in significant
neonatal morbidity and mortality (Douvas et al., 1984;
Maxwell, 1993; Merenstein et al., 1996; Helmer, 2006).

The diagnosis is made by a history suggestive of
spontaneous rupture of the fetal membranes followed by a
sterile speculum examination demonstrating pooling of fluid
in the posterior vaginal fornix; ultrasound examination
demonstrating oligohydramnios is also used to help confirm
the diagnosis of spontaneous rupture of the membranes
(Carlan et al.,1993; Carroll et al., 1995; Combs et
al.,2004 ).

A series of tests have been used to confirm
membranes rupture; the most widely used has been the
Nitrazine test, which detects PH changes. Unfortunately,
nitrazine paper testing of vagina PH has an appreciable
false-positive rate associated with blood contamination,
semen, or bacterial vaginosis. Diagnosis of PPROM is
difficult when maternal history of PPROM is not supported
by vaginal pooling of amniotic fluid or membrane rupture is
dight (Cunningham and Gant, 2001).

These potential limitations have led to the search for
biochemical markers for the detection of PPROM. Among
the markers evaluated were HCG in vagina washing fluid,
prolactin and calcitropic hormones, and insulin-like growth
factor binding protein-1 in the cervical-vaginal secretion, but
these biochemical markers have limited success rate for the
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detection of PPROM (Esim et al.,2003; Shaarawy and El-
Minawi, 2004; Akercan et al.,2005; Ebru et al., 2008 ).

Amniotic fluid in the second half of human gestation
Is largely a product of fetal urine and additional sources of
amniotic fluid are respiratory and gastrointestinal tract
excretions (Muller al, 1994; Fauza, 2004).

Evidence suggests that liver enzymes of aspartate
amino transferase (AST) and aannine amino transferase
(ALT) are produced by the fetus. These levels do not
correlate with maternal levels (Ebru et al., 2008) and their
concentrations in the amniotic fluid have been shown by
different studies (Kuszynska-Sicinska et al., 1989;
Smolarczyk et al., 1996; Ebru et al., 2008 ).

There is no available information about AST and ALT
levelsin vaginal washing fluid until now. Therefore, this study
will measure and compare AST and ALT levelsin the vaginal
washing fluid of normal pregnant women and pregnant women
with PPROM in a tria to confirm the results of a previous
study in that issue (Ebru et al., 2008).
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Aim of the Work

The am of this study is to measure aspartate
aminotransferase (AST) and alanine aminotransferase (ALT)
enzymes levels in vaginal washing fluid in order to detect
preterm premature rupture of membranes.




The Fetal Membranes

The Fetal Membranes

Fetal membranes:

The membranous structure that surrounds the
developing fetus and forms the amniotic cavity is derived from
fetal tissue and is composed of two layers. the amnion (inner
layer) and the chorion (outer layer). The amnion is a
translucent structure adjacent to the amniotic fluid, which
provides necessary nutrients to the amnion cell. The chorionis
a more opagque membrane that is attached to the decidua (i.e,
maternal tissue that lines the uterus during pregnancy). Intact,
healthy fetal membranes are required for an optimal pregnancy
outcome (Seth, 2006). Amaion
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Fig. (1): Amnion and Amniotic fluid. Amniotic sac, amniotic cavity
amniochorionic membrane (Y ong, 2009).




