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Abstract

The aim of this study was to investigate the effects of threatened abortion on serum oxidant-antioxidants balance . Using the
lipid peroxidation marker, malondialdehyde (MDA) and preventative antioxidants ceruloplasmin (Cp), uric acid ( Ua) and
abumin (Alb), in serum of patients with threatened abortion. Blood samples were obtained from (100) patients with
threatened abortion , as well as (50) healthy subjects as a control group. They divided into two groups as the following:Group
(control ):- Included fifty healthy subjects aged (15-40 years). Group (patient ):- Included one hundred patients with threatened
abortion (15-40 years). Results: The results show a presence of a significant increasein MDA and Cp, Uaand Alb in al

groups of patients in comparison with control group.
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I ntroduction

Pregnancy refers to the fertilization and development
of one or more offspring, known as a fetus or embryo,
in a woman's uterus. The term embryo is used to
describe the developing offspring during the first 8
weeks following conception, and the term fetusis used
from about 2 months of development until birth (2). In
a pregnancy, there can be multiple gestations, asin the
case of twins or triplets.

Childbirth usually occurs about 38 weeks after
conception; in women who have a menstrual cycle
length of four weeks, this is approximately 40 weeks
from the last normal menstrual period. The World
Health Organization (WHO) defines normal term for
delivery as between 37 weeks and 42 weeks (2).

Pregnancy is typicaly divided into three periods, or
trimesters, each of about three months In medicine;
pregnancy is also defined as beginning when the
developing embryo becomes implanted in the
endometrial lining of awoman's uterus. The first 12
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weeks of pregnancy are considered to make up the
first trimester. According to the American Pregnancy
Association, by the end of the first trimester, the fetus
will be about 3 inches (76 mm) long and will weigh
approximately 1 ounce (28 gm) (3). Weeks 13 to 28 of
the gestation are called the second trimester. By the
end of the second trimester, the expanding uterus has
created a visible "baby bump". The third trimester of
gestation spans from week 28 to the hirth. The
woman's belly will transform in shape as the belly
drops due to the fetus turning in a downward position
ready for birth. Pregnancy is associated with normal
physiological changes that assist the nurturing and
survival of the fetus. Biochemical parameters reflect
these adaptive changes in most organ system and are
clearly distinct from the non-pregnant state (4).

Abortion is common complication encountered during
early pregnancy(5 -7) .Threatened abortion, defined as
vagina bleeding before 24 weeks of gestation, is a
common complication influenced about 20% of
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pregnancies. It has been shown to be associated with
an increased risk of poor obstetric outcomes such as
preterm labor, low birth weight, and premature rupture
of membranes. Moreover, when pregnant women have
bleeding, it may cause stress and anxiety for the
mother-to-be about the outcome of pregnancy. So, it is
necessary to be diagnosed and managed to prevent
maternal or fetal mortalities and morbidities(8).

Lipid peroxidation (LPO) refers to the oxidative
degradation of lipids by which free radicals stea
electrons from the lipids (phospholipids)in the cdll
membranes ,resulting in cell damage, LPO isto begin
by hydroxyl or other radical That extracts a hydrogen
atom from a polyunsturated lipids ,there by forming a
lipid radical. The FRs chain reaction is propagated by
reaction with O,forming the lipid peroxide
rearrangement of the single  electron result in
degradation of lipid ( 9) The initiation LPO of cell
membrane begins when the OH radical effectively
removes hydrogen from PUFA of the lipid molecule
(RH) creating alipid free Radical(R) (10)

To minimize the negative effects of ROS generated by
any pro-oxidant, endogenous defensive mechanisms
called antioxidant defense (AD)system ,which utilizes
enzymatic and  non-enzymatic  mechanisms.
Antioxidants are naturally occurring substances that
combat oxidative damage in biological entities. An
antioxidant achieves this by slowing or prevention the
oxidation process that can damage cells in the body.
Antioxidants are thought to protect the body against
the destructive effects of free radicals. Antioxidants
neutralize free radicals by donating one of their own
electrons, ending the electron- gain interaction. The
antioxidant nutrients themselves don’t become free
radicals by donating an electron because they are
stable in either form. They act as scavengers, helping
to prevent cell and tissue damage that could lead
cellular damage and illness (11, 12).

Ceruloplasmin is apha-2glycoprotein  with a
molecular weight of (132KDa), and it is encoded in
humans by the (Cp)gen (13) aso it is named with
(Ceru-human) ,Cp-2) and ferroxidase Ceruloplasminis
enzyme in the liver containing (six) atoms of copper in
its structure .this enzyme to carry about (70%) of the
total copper in human plasma while albumin carries
(15%) (14) . Uric acid is an end product of purine
metabolism and is related to the purine bases of the
nucleic acidsin humans. Nearly 15 million years ago,

256

one of our hominid ancestors acquired a mutation in
the gene for uricase, the hepatic enzyme that degrades
UA into allantoin. As a consequence, having lost the
ability to express urate oxidase, humans are exposed
to higher serum UA levels than other mammals
(15,16). Albumin (Alb) is a single polypeptide
consisting of 585 amino acids with M.W. of
approximately 66,248 Dalton ,synthesized by the liver
At is most abundant in human plasma .Normally it
constitutes about55-60% of al plasma proteins and
has a serum half-life of about 20days (17,18).

The aim of this study is to investigate the oxidative
stress by measuring the lipid peroxidation marker (
MDA ) in patients with threatened abortion, to
evaluate serum antioxidant status in the mentioned
disease by measurement (ceruloplasmin (Cp), uric
acid (Ua) and albumin (Alb) compared with control
group.

Patients and M ethod
Design of Study

One hundred in women with threatened abortion, and
fifty women pregnant and six women non pregnant
(control group) are included in this study .

Threatened abortion have attended consultative female
unit clinicin maternity and children (Bent
Al- Huda ) Hospital in Nassyrich , at the period
between 10/9/2013 to 1/6/2014. It included (150)
subjects, control (50) and patients(100).

Coallection of blood sample

Disposopable syringes and needles were used for
blood with drawa (8ml)of blood was obtained from
user women and control group by veinuncture at 10
am . The nest was alowed to clot at 37°C,and then
centrifuged at 3000xg for 10 min .sera were removed
and stored at(-20'C)for later measurement biochemical
parameters, unless used immediately.

Biochemical Parameters
Lipid peroxidation Marker (Serum MDA)
Determination of serum MDA level that consider as a

lipid peroxidation marker were performed according
to the method of (19). MDA concentrations were
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calculated, using the molar extinction coefficient of

MDA (€ypa) equa to 1.56 x10° mol™. Cm(19).

MDA formed from breakdown of polyunsaturated
fatty acid, serves as a convenient index of peroxidation
reaction.

Serum Antioxidants

Serum Cp concentration was measured by the method
of (20) which using the extinction coefficient of

Cp (¢ Cp) equa to (068 ) to caculate it
concentration. The bromocresol green (BCG)
method, colorimetric  method, is the simplest

technique which have been developed to determine
Alb  concentration (21,22). Also, the Ua
concentration was measured by colorimetric method
(23,24),

Statistical Analysis

Statistical analysis was done using the software SPSS
version 17.0; the results were expressed as mean *
standard error (mean + SE). One way ANOVA-test
was used to compare parameters in different studied
groups. P-values (P < 0.05) were considered
statistically significant.

Results and Discussion

Lipid Peroxidation Status (M alondialdehyde)

Table (1) shows a sdignificant increase in
concentrations of serum MDA in patients group in

comparison with control group (P<0.05). Thisresult is
similar to the result of (25, 26).

The increased MDA levels in threatened abortion is
known to be due to increased generation of reactive
oxygen species and increased oxygen demand along
with reduction in activities of enzymes like superoxide
dismutase, glutathione peroxidase and decrease in
concentration of antioxidants like Vitamin C and
Vitamin E (27)

Serum MDA levels were reported to be higher in
abortion threatened women during the first trimester
compared with normal pregnant controls (28, 29)

Oxidative stress is well known to initiate the caspase
cascade leading to cell death in other systems.
Concentrations of lipid peroxides increase in the
decidua of women undergoing early pregnancy loss
(30). Current evidence reveals that the architecture of
the human firg-trimester gestational sac limits fetal
exposure to oxygen and tries to minimize the damage
caused by oxygen free radicals. Failure of placentation
is associated with an imbalance in ROS, which will
further affect placental development and function and
may subsequently have an influence on both the fetus
and its mother (31)

Table (1) Serum MDA concentration of study subjects

Groups n MDA (nmol/ml)

mean+ SE
Pregnants with T.A 100 22.61+1.20°
Normal pregnant s 50 6.44+0.67"
LSD 1.18

Serum Antioxidants
Serum Ceruloplasmin Concentrations

Table(2) show s a significant increase in
concentrations of serum Cp levels in both patient
groups in comparison with control group (P<0.05).
Thisresult issimilar to the result of (25,26).
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ROS extensively damage cellular organelles including
the mitochondria, nuclear and mitochondrial DNA,
and cell membrane ultimately leading to cellular
demise (32-34) ,cell function but also a physiologic
one when present at very low levels. To prevent ROS-
induced damage, cells have evolved antioxidant
systems.
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As a result, there is a delicate balance between ROS
production and antioxidant activity that maintains a
physiologic balance leading to cellular homeostasis.
When this balance is perturbed by an excess of ROS
production, a state of oxidative stress leading to cell
damage and cell dysfunction (35,36).

Oxidative stress is manifested at the maternal—fetal
interface from early pregnancy onwards. It playsarole
in both the normal development of the placenta as well
as in the pathophysiology of complications such as
miscarriage, pre-eclampsia, intrauterine  growth
restriction (IUGR), and premature rupture of the
membranes (37,38). Oxidative stress and the systemic
inflammatory response are observed to a much greater
degree in threatened abortion (39). There is irrefutable
evidence of placental oxidative stressin cases of early
onset threatened abortion, including increased
concentrations of protein carbonyls, lipid peroxides,
nitrotryosine residues and DNA oxidation (40, 41 ).
Exposure of explants to changes in oxygenation causes
generation of ROS within the trophoblast and
endothelial cells, placentas. Furthermore, labour, in
which the placenta is exposed to repeated episodes of
ischaemia-reperfusion, induces high levels of
oxidative stress (42).

Serum Uric Acid of concentration

Table (2) shows the significant increase in uric acid
level in all patient groups in comparison with their
control groups (p<0.05) , thereis a significant increase
in uric acid in patient group in comparison with
control groups (43).

Uric acid is ubiquitous in body fluids and tissues, and
its concentration in plasmais higher than that of most
endogenous antioxidants, second only to albumin (44).

Plasma uric acid concentration is typically elevated in
threatened abortion. It likely results from reduced uric
acid clearance from diminished glomerular filtration,
increased tubular reabsorption, and decreased
secretion.  Another possibility is from increased
placental urate production compensatory to increased
oxidative stress. Recently increased oxidative stress
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and formation of reactive oxygen species (ROS) have
been proposed as another contributing source of
Hyperuricemia noted in threatened abortion apart
from rena dysfunction (45)

Serum Albumin of Concentration

Table (2) shows the significant increase in Albumin
valuein all patient groupsin comparison with control
groups (p<0.05).This result is similar to the result of
(46).

Moreover , blood is at least comparable, if not more
exposed to ROS than inside cells. Concentration of
antioxidants is much lower in plasma than in cells
(47). Several models of oxidation indicate that
abumin plays key role in antioxidant functions
challenging the historical idea that only the
intracellular compartment needs strenuous defense
against oxidants (48, 49)

Antioxidant activities of albumin result from its
ligand-binding capacities. Albumin is well known for
its ability to bind molecules, such as metals ions, fatty
acids, drugs, and also hormones. The flexibility of the
albumin structure adapts it readily to ligands, and its
three domain design provides a variety of binding sites
(50). Albumin has several important physiologica
and pharmacological functions. It transports metals
fatty acids, cholesteral, bile pigments, and drugs. It is
a key element in the regulation of osmotic pressure
and distribution of fluid between different
compartments. In normal conditions its half-life is
about 20 days, and its plasma concentration represents
equilibrium not only between its synthesis in the liver
(51). and its catabolism, but aso its transcapillary
escape. In general, abumin represents the major and
predominant antioxidant in plasma, a body
compartment known to be exposed to continuous
oxidative stress. A large proportion of total serum
antioxidant properties can be attributed to abumin.
Previous works have shown that more than 70% of the
free radical-trapping activity of serum was due to
human serum albumin (HSA)as assayed using the free
radical-induced hemolysistest (52).
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Table (2) Serum Antioxidant concentration (Cp, Ua ,Alb) study subjects

Groups n Antioxidant (meant SE)
Cp(g/l) Uric acid (mg/dl) Alb(g/dl)
Pregnant swith T.A 100 6.15+0.38" 3.76+0.23° 4.79+0.06°
Normal pregnants 50 3.75+0.16° | 1.41+0.18° 4.22+0.05°
LSD 0.66 0.17 0.14
References 12- Reiter, R. J.,Tan, D. X., Gitto, E., Sainz, R. M.,

1- MedicineNet.com (2008): Definition of Embryo
and fetus. http: /i me
dterms.convscript/main/art.asp?articlekey=3225.
Medicine Net, Inc

2 -World Hedth Organization (2006): International
Statistical Classification of Diseases and Related
Health Problems, 10th revision. Geneva (CH)

3- Ameican Pregnancy Association  (2010):
Pregnancy  Week by  week Symptoms”.
http: //www. pregnancybegi ns.comy/week-by-week.php

4- Tran ,H.A. (2005): "Biochemical tests in
pregnancy”. Australian Prescriber(28): 98-101
5-Stenchever, M.A., Droegemueller \W., Herbst, A.,
Mischel D.R., Jr.( 2001). Comprehensive
gynecology. 4th ed. St. Louis: Maosby

6- Chen, B.A., Creinin, M.D., (2007).Contemporary
management of early pregnancy failure. Clin Obstet
Gynecol: 50:67-8

7- Virk J.,, Zhang, J.,, Oden ,J( 2007). Medica
abortion and the risk of

su bsequent adverse pregnancy outcomes. N Engl J
Med. 357:648-53

8 Mulik, V., Bethd, J, Bha ,K.( 2004). A
retrospective population-based study of primigravid
women on the potential effect of threatened
miscarriage  on obstetric  outcome. J Obstet
Gynaecol .24:249-53

9- Marks, DB.,Marks  ,Smith, CM. (2005).Basic
medical BIOchemistry :clinicad Approach .2 nd ed
Willian and Wilkins .p:339-454.

10- Bostek ,CC.( 1989).0Oxgyen
introduction.AANAJ;57:3,231-7.

11- Reiter, R. J.,Carneiro, R. C. and Oh, C. S. (1997):
Melatonin in relation to cellular antioxidiative defense
mechanisms. Horm. Metab. Res., 29: 363-372

toxicity :an

259

Mayo, J.C., Leon, J.,, Manchester, L. C.,Vijayalaxm,
Kilic, E. and Kilic, U. (2004). Pharmacological utility
of melatonin in reducing oxidative cellular and
molecular damage. Pal. J. Pharmacol.,56(2):159-170.
13- Takahashi,N.,Ortel, T.L, and Putnam,F.W.(
1984).Single —chain structure of human ceruloplasmin
:the complete amino acid sequence of the whole
Molecule .Proc .Natl.Acad.sci.U.SA.,81:390-4.

14- Royle ,.N.J.,, Irwin ,.DM.,and Koschinsky ,ML.(
1987). Human genes encoding prothrombin  and
ceruloplasmin - map to 11pll-gl2 and 3g21-
24, respectively.somat Cell Mol. genet . 13:285-92.
Biochem. Biophys. 460, 141-150.

15- Marangella, M. (2005): Uric acid elimination in
the urine. Pathophysiological implications. Contrib
Nephrol 147:132-48.

16- Wu ,XW., Muzny, DM., Lee, CC., Caskey, CT.
(1992): Two independent mutational events in the loss
of urate oxidase during hominoid evolution. J Mol
Evol 34:78-84.

17- Thomas ,CA.,McCarty,MF.( 1986).Biochemical
health profiling :Antioxadants Pantox Laboratories
:SanDiego.

18- Wikipedia . (2007).the free encyclopedia .Human
serum albumin .Wikimedia Foundation ,Inc.,16:19,13
June

19-Fong, K.L., McCay, P.B., and Poyer,
(1973). J. Biol. Chem. 248:7792.

20- Menden, C.E. , Boian, JM. , Murthy, L. , and
Petering, H.G. (1977). Anal Lett. 10: 197 .
21-Doumas ,BT.,Waston
WA, Biggs,HG.(1971):Determination  of  serum
albumin ;standard methods of Cincal chemistry —Acad
PressN.Y.,Vol7:p.175-188.

JL.



Int. J. Adv. Res. Biol.Sci. 2(3): (2015): 255-261

22-Doumas B T., Waston ,WA., Biggs,
HG.(1971):Albumin standards and the measurement
of serum albumin with bromcresol green .Clin Chim
Acta;31:p.87-96

23- Fossdti ,P., Prencipe ,L. and Berti ,G.(1980): Use
of 3.5 —dichloro -2-Hydroxybenzene sulfonic acid /4
amino phenazone chromogenic system in direct
enzymatic assays of uric acid in serum and urine .Clin
Chem ;26(227-231).

24-Burtis, CA ., Ashwood, ER., Saunders, WB.
(1999):Text book of clinical chemistry ,3“ Ed:Tietz
,N.W.,;P.1245-1250.

25-Moksl,and akademija.( 2005): Analysis of the level
of free radical lipid peroxidation and antioxidative
system activity during different pregnancy weight gain
and multifetal pregnancy. Acta medica lituanica.
Volume 12 No. 2. P. 8-13

26-Moksl and akademijos leidykla, (2005): Analysis
of the level of free radica lipid peroxidation and
antioxidative system activity during different
pregnancy weight gain and multifetal pregnancy. Acta
medica lituanica. Volume 12 No. 2. P. 8-13
27-Hubel, CA., Roberts, M., Taylor ,RN., Musci, JT.,
Rogers, GM.,

Mc Laughlin, ML.( 1989). Lipid peroxidation in
pregnancy : new perspectives on preeclampsia. Am J
Obstet Gynecol.161 : 1025-34.

28- Mihailovic, M.,Cvetkovic, M., Ljubic, A. et a.(
2000). Biol Trace Elem Res, 73:47-54

29- Arikan, S., Konukoglu, D., Arikan, C., Akcay, T.,
Davas, 1.(2001):

Lipid peroxidation and antioxidant status in materna
and cord blood. Gynecol Obstet Invest :51(3): 145-9
30- Sugino ,N., Nakata, M., Kashida ,S., Karube, A.,
Takiguchi ,S., Kato, H.(2000). Decreased superoxide
dismutase expression and increased concentrations of
lipid peroxide and prostaglandin F(2alpha) in the
decidua of failed pregnancy. Mol Hum Reprod.
6(7):642-647.

31- Jauniaux, E., Gulbis, B., Burton ,GJ.(2003):
Physiological implications of the maternofetal oxygen
gradient in human early pregnancy. Reprod Biomed
Online. 7:250-253.

32- Pierce, GB., Parchment, RE., Lewdlyn,
AL.(1991). Hydrogen peroxide as a mediator of
programmed cell death in the Dblastocyst.
Differentiation .46:181-186.

33- Kowaltowski, AJ., Vercesi, AE.(1999).
Mitochondrial damage induced by conditions of
oxidative stress. Free Radic Biol Med . 26:463-471.

260

34-Ronnenberg, AG., Goldman ,MB., Chen, D., et a.(
2002). Preconception folate and vitamin B(6) status
and clinical spontaneous abortion in Chinese women.
Obstet Gynecol.100:107-113.

35- Agarwal, A., Allamaneni, SS.( 2004).Role of free
radicalsin female

reproductive diseases and assisted
Reprod Biomed Online 9:338-347.
36-Agarwal, A., Gupta, S., Sharma ,RK. (2005).Role
of oxidative stressin female reproduction. Reprod Biol
Endocrinol .3:28

37- Burton ,GJ., Jauniaux, E.(2004): Placental
oxidative stress; from miscarriage to preeclampsia. J
Soc Gynecol Invest. 11:342-352.

38-Jauniaux, E., Poston ,L., Burton, G.J.(2006).
Placental-related diseases of pregnancy: involvement
of oxidative stress and implications in human
evolution. Hum Reprod Update. 12:747-755.

39- Redman, C.W., Sargent, 1.L.(2009): Placental
stress and pre-eclampsia: a revised view. Placenta
30(Suppl. A):S38-42. [PubMed]

40-Myatt, L., Cui, X.(2004). Oxidative stress in the
placenta. Histochem Cell Biol. 122:369-382.
[PubMed]

41- Burton, G.J., Yung ,HW., Cindrova-Davies,
T.(2009). Placental endoplasmic reticulum stress and
oxidative stress in the pathophysiology of unexplained
intrauterine  growth restriction and early onset
preeclampsia. Placenta. 30(Suppl. A):

SA3-S48.

42- Cindrova-Davies, T., Yung ,H.W., Johns, J.(2007):
Oxidative stress, gene expression, and protein changes
induced in the human placenta during abor. Am J
Pathol. 171:1168-1179. [PMC free article] [PubMed
43-Shannon ,A., Bainbridge, Ph.Dand James, M.
Roberts, MD.(2008): Uric Acid as a Pathogenic Factor
in Preeclampsia. Published online Feb 21.

44- Becker, BF., Reinholz, N., Leipert ,B., Raschke,
P., Permanetter, B., et a.(1991): Role of uric acid as
an endogenous radical scavenger and antioxidant.
Chest 100, 176S-181S.

45- Many A, Hubel CA, Roberts JM. Hyperuricemia
and Xanthine Oxidase in preeclampsia, revisited. Am J
Obstet Gynecol. 1996; 174: 288-91.

46- Waring,WS., Webb ,DJ., Maxwell ,SRJ.(2000) :
Uric acid as a risk factor for cardiovascular disease.
QJMed . 93: 707-13

47- Amal, H. A. ,a-hadithy, Mayada ,M., Moustafa .&
Rawaa,Dawood al-janabi.(2013) : serum total protein

reproduction.




Int. J. Adv. Res. Biol.Sci. 2(3): (2015): 255-261

and its €eectrophoretic patterns  in threatened
abortion women. 1.J.AB.R, VOL. 3(3) : 405-411.

48- Musante, L., Bruschi, M., Candiano, G., Petretto,
A., Dimasi, N., Del Boccio, P., Urbani, A., Riadi, G.
and Ghiggeri, G.M. (2006). Characterization of
oxidation end product of plasma albumin _in vivo_.
Biochem. Biophys. Res. Commun. 349, 668-673.

49- Cha, M.K. and Kim, I.H. (1996). Glutathione-
linked thiol peroxidase activity of human serum
abumin: a possible antioxidant role of serum albumin
in blood plasma. Biochem. Biophys. Res. Commun.
222, 619-625.

50- Bourdon, E., Loreau, N. and Blache, D. (1999).
Glucose and free radicals impair the antioxidant
properties of serum albumin. FASEB J. 13, 233-244.
51- peters, T.J. (1996). All About Albumin, Academic
Press, San Diego

52- Bourdon, E. and Blache, D. (2001): The
importance of proteins in defense against oxidation.
Antioxid. Redox Sgnal. 3, 293-311.

261



