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ABSTRACT

Abortion (Miscarriage) is one of the most important complications facing
pregnancy and as a result of its negative impact on many physical and
psychological aspects as well as the large number of environmental pollutants and
the unhealthy lifestyle prevalent in recent times in addition to the increasing
number of cases of abortion, we have highlighted in this study the possible causes
and their relationship to the different types of abortion.

This study involves the measurement of Peroxiredoxin 3 (Prx3) in
spontaneous abortion patients. The patients in the recent study were clinically
diagnosed and sorted into six types of abortion: Threaten abortion, Inevitable
abortion, Incomplete abortion, Complete abortion, Missed abortion, and Recurrent
abortion, in addition to determination for (31) biochemical parameters which
include: Progesterone hormone (P4), Antiphospholipid antibodies (aPL),
Anticardiolipin antibodies (aCL); and some Essential and Toxic metals, beside of,
some Liver Enzymes with Oxidant and Antioxidant biomarkers, Glucose (Glu.),
Lipid profile and some Proteins. The present study has been performed on (270)
participants of childbearing age: (120) women with spontaneous abortion, (40)
healthy non-pregnant women, (40) healthy pregnant women, in addition to (70)
samples used for isolation Prx3 enzyme from apparently healthy non-pregnant
women with no previous history of abortion. The study was divided into three main
parts as follows:

First part (Clinical Study): This study involved determining the level of
Prx3 enzyme in the blood serum of patients with spontaneous abortion, apparently
healthy pregnant and non-pregnant women. The results exhibited a significant
decrease in the Prx3 level in spontaneous abortion patients as compared with the
healthy pregnant and non-pregnant groups; similarly, there was a significant
decrease in the level of Prx3 in each six types of spontaneous abortion with the
lowest value found in inevitable abortion patients. The level of Prx3 enzyme was
also affected by advancing gestational age and with an increased number of
pregnancies, whereas not affected by progressing maternal age, family history, and
number of previous abortion in patients group.

The results of the comparison between the abortion patients and healthy non-
pregnant groups for biochemical parameters showed a significant increase in the
levels of P4, aPL, aCL, toxic metals (Arsenic (As), Cadmium (Cd), Mercury (Hg)),
Aspartate aminotransferase (AST), oxidant markers (Peroxynitrate (ONOQO),



Malondialdehyde (MDA)), Total cholesterol (TC), Low density lipoprotein-
Cholestrol (LDL-C) and albumin (alb.), whereas the levels of essential metals
(Calcium (Ca), inorganic phosphorus (P)) and glutathione (GSH) showed a
significant decrease.

The results of the comparison between the abortion patients and healthy
pregnant groups for biochemical parameters also showed a significant increase in
the levels of aPL, aCL, Fe, toxic metals (As, Cd, Hg), liver enzymes (AST, ALT,
AST/ALT ratio), oxidant markers (ONOO", MDA), UA, TB, Glu., TP, Alb., and
Glo., whereas the levels of P4, essential metals (Ca, P), ALP, GSH, TG, and
VLDL-C showed a significant decrease.

Additionally, the effect of gestational age was studied among the abortion
patients, the results exhibited a significant increase in the levels of P4, and lipid
profile (TC, HDL-C, LDL-C) in the blood serum of abortion patients with
progression gestational age, but the levels of essential metals (Fe, Ca, Ca/P ratio),
Hg, GSH, UA, TP, and Alb. showed a significant decrease. The present findings
indicated higher levels of P4, ALP, TG, and VLDL-C in the blood of abortion
patients having a family history of abortion, but other biochemical parameters
exhibited not significant differences.

Also, the effect of the mother’s age was studied among abortion patients and
the results exhibited a significant increase in the levels of aCL, Fe, Ca/P ratio, As,
ALT, ONOQO, lipid profile (TC, TG, LDL-C, VLDL-C) and Glo. for abortion
patients with progression of maternal age, and a significant decrease in the levels of
P, GSH and Alb. In addition, the current results exhibited a significant increase in
the levels of aPL, aCL, toxic metals (As, Cd, Hg), ALT, AST/ALT ratio, oxidant
markers (ONOO", MDA), TB, IB, and Glo. in abortion patients with increasing No.
of previous abortion, but the level of GSH was observed a significant reduction.

Similarly, the gravida impact was studied among the abortion patients and
the results showed a significant increase in the levels of aCL, Fe, Ca/P ratio, As,
Hg, AST, oxidant markers (ONOO’, MDA), UA, TB, IB, Glu., and Glo. in the
blood serum of abortion patients with an increasing number of pregnancies, and a
significant decrease in the levels of P and GSH was noticed.

The abortion type’s impact displayed a significant elevation of Ca/P ratio and
ALT was shown in threaten abortion, and a significant reduction in P level. The
result of TB and aPL revealed a significant increase in an inevitable abortion. UA
level recorded a significant elevation in an incomplete abortion, while P4, TG and
HDL-C showed a significant reduction. A significant increase of Glu. level was



noticed in a complete abortion. A significant elevation of As and AST was
observed in missed abortion, and a significant reduction in the level of GSH. The
aPL, aCL, Fe, Cd, Hg, oxidant markers (ONOO’, MDA), TP, and Glo., levels
demonstrated a significant elevation in recurrent abortion. The most type of
abortion affects was detected in the recurrent spontaneous abortion, especially in
oxidative stress markers and toxic metals.

The result exhibited a positive correlation of Prx3 level with each of GSH,
UA, TP, and Albumin, whereas a negative correlation was revealed with As,
oxidant markers (ONOO’, MDA) and Al in abortion group.

Second part (Isolation Study): It involves isolation and partial purification
of the Prx3 from the blood serum of apparently healthy non-pregnant women using
various biotechniques, which include sedimentation with 65% ammonium sulfate,
dialysis, and ion exchange chromatography, where only one highly activity main
peak is separated by the DEAE-cellulose ion exchange technique, and the number
of purification reaches 40 times. Concerning the gel filtration by using Sephadex
G-50, it has been found that there was one peak with high activity of Prx3, and the
number of purification times for the peak reached 77 times and the percentage of
protein recovery was 37.5 %. In addition, the approximate molecular weight of
Prx3 isolated and partially purified from serum was (26187.8) Dalton of one peak
using gel filtration chromatography (Sephadex G-50), while one band was appeared
using SDS-PAGE technique with molecular weight (22031.3) Dalton.

Third part (Effect of Chemical Compounds & Drugs on Prx3 Study) : It
involves the study effect of some chemical compounds and therapeutic drugs on
Prx3. The results exhibited a decrease in Prx3 level in the presence of (5 mM) for
Cadmium chloride, Cobalt chloride, Copper chloride, Lead chloride, Manganese
oxide, Mercuric chloride, Nickel chloride, Potassium cyanide, and Sliver nitrate,
with the highest inhibitory percentage was found in Mercuric chloride, Potassium
cyanide and Lead chloride.

The effect of drugs gives different activating and inhibitory ratios. The results
showed an increase in Prx3 level in the presence of (5 mM) for Ascorbic acid and
Thiamin. Whereas, a decrease in the presence of Acetaminophen, Amoxicillin,
Azithromycin, Cephalexin, Ibuprofen, Mefenamic acid, and Tetracycline, with the
highest inhibitory percentage was found in Mefenamic acid and Ibuprofen.
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