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Follow-up Oxidative Stress in Pregnant Women
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ABSTRACT

The research included a study of oxidative stress in healthy and hypertension pregnant
women in Ninawa governorate through measuring (18) biochemical parameters. The study
was carried out on (228) women (age 14 — 40 year). The normal pregnant women (186)
divided into four groups (depending on weeks gestation 1-40 weeks) and (42) pregnant
women complicated by hypertension at last period (31-40 weeks). Non pregnant women
(29) were included in the study as control with similar age.

The group of normal pregnant women showed significant decrease concentrations of
vitamin C, vitamin E, folic acid, glutathione, uric acid, total bilirubin, zinc and iron,
compared to the non-pregnant women. While there was a significant increase of :
ceruloplasmin, peroxynitrite, malondialdehyde, and the activity of glutathione S-transferase.

The research also included a study of the effect of gestation period on the biochemical
parameters for normal pregnancy. The results showed significant decrease with increase of
gestation period of vitamin C, vitamin E, folic acid, glucose, albumin, iron, calcium and
glutathione while there was significant increase of malondialdehyde, copper ceruloplasmin,
and glutathione S-transferrase. The results also showed that the level of oxidative stress
were high in the last gestation period (31-40 week).

Moreover, the study showed the effect of the number of children on some biochemical
parameters for normal pregnancy at last gestation period. The results reveald that there were
direct correlation between the number of children and the concentrations of peroxynitrite
and inverse correlation with the concentrations of calcium and the activity of superoxide
dismutase.

On the other hand, the group of women pregnant which have complication with
hypertension had significant decrease concentrations of vitamin C, vitamin E, folic acid,
glutathione, zinc and the activity of superoxide dismutase, and significant increase in the
concentrations of uric acid, copper, peroxynitrite and in the activity of glutathione S-
transferase compared to normal pregnant women.

Keywords: Oxidative stress, Pregnancy, Ninawa, Antioxidants, Oxidants, Hypertension.
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Pregnancy

(Adiga and Adiga, 2009)

Superoxide anion radical

.(Robinson et al., 2008)

Reactive oxygen species (ROS)

Reactive nitrogen species (RNS)

.(Radak, 2000; Poston and Raijmakers, 2004; Idogun et al., 2008)

(18)

(228)
(186) ( ) (29)



(10 -8)

(25 °C)
(4000 x g)

( 20-11)

( 40-31)
Mean
Significant (P <0.05)
Anova test

Indrayan and )

Duncan test

91

42 (40-1
Fasting
( 10-8)
Plain tube
15 Centrifuge
Micropipette

(1)

( 10-1)

( 40-31) ( 30-21)

SPSS
(t-test) t Standard error(SE)
(P value) P
(P > 0.05)

.(Sarmukaddam, 2001
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(2)

(2008 ) : -S

(Horne et al., 1970; Lind et al., 1984; Choi et al., 2002; Anetor et al., 2003; Igbal et al.,
2004; Khetsuriani et al., 2004; Ejezie et al., 2004; Eradze et al., 2005; Patil et al., 2006;

Hassan and Onu, 2006; Isber, 2006; Rukmini, et al., 2009; Mackillop and Williamson,
2010).

C

Lipophilic

( ) E

.(Patil et al., 2006; Mohanty et al., 2006)
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12
(186= ) (29= )

P)

0.82 6.8 28.2 4.6 27.89 ()

0.04* 0.05 0.126 1.6 0.912 ( 100/ )C
0.02* 0.37 42 30 0.747 ( 100/ )E
0.002* 0.72 4.6 1.9 8.4 ( / )

0.05* 0.2 2.2 0.8 3.19 ( 100/ )

0.042%* 0.11 0.7 0.16 0.85 ( 100/ )

0.144 0.08 0.18 0.048 0.27 ( 100/ )

0.25 10.44 90.48 5.9 80.9 ( 100/ )

0.05* 0.63 3.4 0.43 3.7 ( 100/ )
0.0001 ** 127.36 337.2 53.7 215.64 (7 )

0.02%* 1.9 8.7 2.8 13.2 ( / )

0.03* 0.003 0.021 0.004 0.0266 (/ )

0.28 0.002 0.0118 0.0017 0.0097 (7 )
3*030. 15.8 105.7 16.33 137.48 ( 100/ )

0.12 1.52 6.5 1.44 8.7 ( 100/ )
0.003* 0.82 5.17 0.23 2.31 ( / )

0.015% 6.13 .886 9.24 4480 () )

0.16 0.0024 0.02 0.0064 0.013

0.02* 5.3 28.8 5.54 15.52 ( / ) -S

. p<0.05 *
.p<0.001 o
Hemodilution

.(Higgins et al., 2000)
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.(Halliwell and Gutteridge, 1985; Bacq et al., 1996)

)
( Prevention antioxidants
.(Igbal et al., 2004)
(Cp)
Fe" Transferrin Fe"
Ferritin
Ferroxidase
.(Khetsuriani et al., 2004)
SOD

( )

Superoxide anion radical

.(Saczko et al., 2002)

(Tam and Lao, 2002) (Choi et al., 2000)
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.(Kovacs and Kronenberg, 1997)
MDA
.(Gupta et al., 2009)
(Choi et al., 2002)

-s )

Detoxification enzyme

Glutathione (
.(Jacob, 1995; Woodside and Young, 2001; Al-Gubory et al., 2004) peroxidase (GPx)

-2

31 3)

(2008 ) : . -S
(Lind et al.,1984; Choi et al., 2000; Anetor et al., 2003; Eradze et al., 2005; Patil et al.,
2006; Hassan and Onu, 2006; Isber, 2006; Mackillop and Williamson, 2010).
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ANOVA test
( 31) ( 30-21) ( 20-11) ( 10-1) (29= )
(128= ) (18= ) (23= ) (17= )

(P)

0.1 4.04 29.52 5.62 28.8 3.2 27.3 376 |.1162 4.6 27.89
0.02%* 0.02 0.082 0.0033 0.142 0.035 0.21 0.04 |0.135 0.10 0.912
0.012 0.07 0.46 0.11 0.68 0.08 0.65 0.05 | 0.55 0.10 0.747
0.04* 0.677 431 1.2 4.77 2.9 5.5 0.6 5.6 1.9 8.4
0.52 04 4.17 0.87 3.26 0.2 2.58 0.13 2.2 0.8 3.19
0.17 0.21 0.766 0.17 0.5 0.1 1.11 0.16 | 0.87 0.16 0.85
0.61 0.05 0.25 0.06 0.24 0.07 0.31 0.02 0.19 0.048 0.27

0.001* 12.6 73.6 19.3 75.5 10.7 118.6 6.8 72 5.9 80.9
0.001* 0.9 3.34 1.71 5.1 1.1 3.4 0.75 3.4 0.43 3.7
0.0001** 74.55 320.6 71.45 345.37 78.6 404 .4 69.2 2924 53.7 215.6
0.044* 0.84 4.72 0.77 5.1 0.85 6.4 1.5 7.5 2.8 13.2
0.15 0.0051 | 0.0213 0.005 0.018 | 0.0048 | 0.021 | 0.0045 |0.022 | 0.004 0.026
0.001* 0.0035 | 0.0155 0.006 0.0143 0.0046 0.012 | 0.0052 (0.0121| 0.0017 0.009
0.001* 18.45 | 89.62 22.88 105.4 20.1 110.7 | 145 | 91.0 16.33 137.4
0.001%* 1.07 6.12 1.25 6.64 1.8 8.5 1.7 | 75 1.44 8.7
0.001% 1.4 7.6 1.22 5.36 1.02 644 | 1.13 | 545 0.23 2.31
0.145 11.7 90.1 10.92 85.8 8.92 85.86 73 |88.35 9.24 80.44
0.30 0.002 | 0.0183 | 0.001 0.007 | 0.002 |0.0185| 0.0028 [0.0235| 0.0064 | 0.013
0.001* 6.3 30.4 7.7 37.13 0.49 27.6 3.8 13035 5.54 15.52

. p<0.05

.p<0.001
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.(Rall and Sutherland, 1962)

( 31)
(
30)
( )
.(4) ( 7)
(NBT)

(
)
Phosphorlyase
-3
31)
(
(6-4) (3-1)
(4)
SOD
.(Sentman et al., 2006)
(SOD)
0>

(Brown and Goldstein, 1983)
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4
ANOVA test
7 6-4 3-1
14= 45= 41= 28=
(P)
0.001** | 454 | 33 | 48 [27.53| 53 2429 3.7 |20.32 (A) sand
04 | 0.003 |0.047] 0.006 | 0.06 | 0.0051 [0.08| 0.005 | 0.09 | (e 100/aals) C alich
0.4 0.05 |038] 028 [033| 006 (048] 02 |0.62| (Je100/pks) E (alish
0.4 1.2 3 08 | 43| 1.6 48] 19 | 7.1 | (Jala) £ 5iU) il gdl) (aala
0.6 03 [35] 047 [356] 0.6 |56]| 0.63 | 3.6 | (Je100/aile) cby;gal) paala
0.4 0.03 ]0.53] 0.052 | 0.7 | 0.053 | 0.7 | 0.0933 | 1.1 |(Ja100/pila) ASY a9 ulal)
Rl ¢ |
0.2 0.07 [0.12| 0.1 ]0.22| 0.012 [0.16] 0.06 | 0.5 Gt “""’L’#
(34100/ps)
0.16 132 [65.8| 22.1 |[73.1| 277 |758| 20.5 |80.6 (J2100/a3la) ;98 1S
0.9 09 [33] 096 | 31| 09 |341| 08 | 35 (0100/a8) s sl
023 | 944 [360.8) 100.5 |325.4| 99.1 [306.6] 69.8 |289.6] (Uilaila) (y2aBg suled)
0.5 0.4 3 08 | 42| 06 |51] 09 | 75 | (Aldsagssihe) sl gty
0.7 | 0.003 |0.018 0.003 |0.021| 0.001 [0.023| 0.004 [0.021| (Ja/al £ 9,85k ) Cpma JA)
0.29 | 0.0017 [0.012| 0.004 [0.0166] 0.001 |0.016] 0.003 |0.016| (Jafal £ 985k ) putadl)
0.6 17.11 | 74 | 21.2 |83.8| 20.6 |88.5| 302 |[111.7| (J«100/a)£ 5,8W) Laall
0.05* 15 43| 14 | 64| 061 |[63] 1.1 | 76 (J2100/a3le) a gacallst)
0.8 1.6 [811] 2.1 |[812] 1.2 6 13 | 6.81 |(AYdgas50k) ulgpallal i sllal)
Co i (oS 9l
0.05* 22 [943| 189 |904 | 133 |845| 156 | 85 T
(AYJ 529 504)
0.01* | 0.006 [0.032| 0.003 |0.018| 0.0012 |0.01| 0.001 [0.0084| 35 gramud dpeuS g}y gl a3 33)
B g) el 3-S50 1S
0.32 52 (375 7.8 |312| 62 |275| 34 | 25 ( Agalle
p<0.05 *

p<0001 gw&ﬁw\a&wwé}mdﬁ**
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(5)

X . -S
(Wilson et al., 1994; Many et al., 2000; Pasoglu et al., 2004; Khetsuriani et al., 2004;

Robert et al., 2005; Isber, 2006; Dordevic et al., 2007; Mohan and Venkataramana, 2007;
Punthumapol and Kittichotpanich, 2008; Rukmini et al., 2009)

C

(Khrab, 2000)

(Moat et al., 2006 ; Joshi et al., 2001).

‘NO
Endothelial cells
Xanthine oxidase

.(Many et al., 2000; Punthumapol and Kittichotpanich, 2008)
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5
(40-31)
) 42= 128=
SD Mean SD Mean
0.07 7.2 28.71 4.04 29.52 ( )
0.049* 0.013 | 0.0744 0.02 0.082 ( 100/ )C
0.5 0.03 0.03 0.07 0.46 ( 100/ )E
0.02%* 1.5 32 0.677 4.31 (/ )
0.038* 0.5 52 0.4 4.17 ( 100/ )
0.9 0.1 0.87 0.21 0.766 ( 100/ )
0.44 0.05 0.3 0.07 0.25 ( 100/ )
04 11.6 100.1 12.6 73.6 ( 100/ )
09 1.01 323 0.9 3.34 ( 100/ )
0.99 99.4 368.44 | 74.55 320.6 (7 )
0.01%* 0.5 3.1 0.84 4.72 ( / )
0.016* 0.003 | 0.0173 | 0.0051 | 0.0213 (/ )
0.01* 0.0016 | 0.0162 | 0.0035 | 0.0155 (/ )
0.9 17.5 72.7 18.45 89.62 ( 100/ )
0.8 2.3 6.13 1.07 6.12 ( 100/ )
0.63 2.1 8.32 1.4 7.6 ( / )
0.05* 153 105.46 11.7 90.1 ( / )
0.021* 0.01 0.0382 | 0.002 | 0.0183
0.05* 11.1 2745 6.3 30.4 (/7 ) -S

. p<0.05
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Glutathion reductase (GRd) =S

(Al-Gubory et al., 2004)

SOD

.(Tsukimori et al., 2005; Hung, 2007; Guzik et al.,2009)

SOD
( )
SOD  Non- glucosylated  Glucosylated
-S (Chaudhari et al., 2003)
-S

(o-quinones) -

.(Marinho et al., 2005)

.(2008) .
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