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A short-term evaluation of 6 m onths of estrogen therapy on oxidant status in 38 p ost menopausal wom en was conduct ed. The levels of serum lipid peroxidation product s, glutathione ( GSH) status, and glutathione-related enzymes were evaluated before and after 6
months of hormone replacem ent therapy. After 6 m onths of estrogen treatment there was a
significantly increased concentration of thiobarb ituric acid-reactive substan ces ( TBA RS) ,
which are an end product of lipid peroxidation. This was accom panied by a significant
increase in the activity of glutathione peroxidase ( GSH -Px) . H owever, the activities of gluta th ion e re d u cta s e ( G SS G -R ) a n d su p er o xid e d ism u t a se ( SO D ) w er e s ign ifican t ly
decreased and total protein thiols were reduced . Data suggest that horm one replacement
therapy in postm enopausal wom en is associated with oxidant m echanism s.

It is know n that oxidant stress plays an important role in cancer and
atherosclerosis, which are among the leading causes of death (Sun, 1990;
D reher & Junod, 1996; H alliw ell et al., 1992; Plachta et al., 1992).
H igh concentrations of low -density lipoprotein (LD L) and low levels
of high-density lipoprotein (H D L) are associated w ith an increased incidence of osteoporosis (Goldstein et al., 1973). Estrogens can decrease the
concentrations of LD L and increase H D L levels (Burkm an, 1988), indicating a potential beneficial use in atherosclerosis. H ow ever, the underlying
mechanism s of estrogen action are not established. M aziere et al. (1991)
sh ow ed that the levels o f estrogens at m uch higher than physiological
con centrations preven ted in vitro LD L oxidation. H ow ever, this finding
was not supported by the in vivo observations of M cM anus et al. (1997),
where oxidation of LD L w as not markedly inhibited by estrogens in postÈ
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menopausal women. The incidence of atherosclerosis is lower in fem ales
than in m ales, and this phenom enon is associated w ith reduced lipid peroxide levels (Knight et al., 1987; Yagi & Komura, 1986). Thus, it was of
interest to dete rm in e w h ethe r estro gen h o rm on e rep lacem en t affected
lipid peroxidation in a postm enopausal fem ale population.
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MATERIAL AND M ETHODS
Eight-milliliter heparin blood samples w ere taken from nondiabetic and
nonsmoker postm enopausal females aged 45–55 yr. These wom en w ere
h e a lthy a n d n o t ta k in g a n y m e d ic a ti o n s. G y n e c o lo g y a n d o b st e tr ic
exam inations were conducted at the main-science branch of Cerra hpa şa
Medical School. The number of women prior to horm one replacement was
37; the number receiving horm one for 3 and 6 m onths w as 22 and 20,
respectively. Plasm a was obtained by centrifugation of blood at 700 × g.
As the horm one replacement therapy (HRT), the postm enopausal fem ales
w e re given “ko n juge estro gen s E qu in e” (P rem arin) at a d o se of 0 .62 5
mg/d for 25 d and medroxyprogesterone acetate (M PA) (Provera) at a dose
of 5 m g/d for 10 d.
Plasma TBARS level was estim ated according to thiobarbituric acid
m ethod o f Stocks and D o rm andy (1 97 1). Eryth rocyte G SH levels w ere
determ ined according to the m ethod of Beutler et al. (1963). Erythrocyte
G SH -Px activity was estimated according to Paglia and Valentine (1967).
One unit of enzym e activity w as defined as 1 µmol N AD PH oxidized per
minute. A ctivity w as expressed as units per gram hem oglobin (U /gH b).
Erythrocyte G SSG -R activity w as estim ated acco rding to the m ethod of
G oldberg and Spooner (1983). The unit of enzyme activity was defined as
1 µm ol NAD PH oxidized per minute. Activity w as expressed as units per
gram hemoglobin (U/gH b). Erythrocyte superoxide dism utase (SOD ) w as
estim ated w ith a diagno stic kit from Rand ax Labo rato ries Ltd. (catalog
num ber SD 12 5). O ne unit of SO D is defined as the am ount of p rotein
that inhibits the rate of form azan dye form ation by 5 0% . Total plasm a
thiol concentration w as determ ined by using 5,5’-d ithio-bis-2-nitrob enzo ic acid (D T N B) as describ ed by H u (199 4). Ab sorb an ces w ere m easured at 412 nm against blank sam ples w ithout D TN B.

Statistics
D ata are given as mean ± SEM . D ata w ere analyzed using a one w ay
analysis of variance (AN OVA). The significance of differences was tested
using D unnett’s test. The criterion for significance was p < .05.

RESULTS
TBARS, G SH , G SH -Px, GSSG -Px, and SOD levels in postmenopausal
females before horm one replacement therapy (HRT) and at 3 and 6 months
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thereafter are indicated in Table 1. Although no significant differences w ere
found in the levels of TBARS and total protein thiol after 3 months of treatment, a significant increase occurred after 6 months. After 3 months of H RT
the activity of GSH -Px rose significantly while SOD activity fell (Table 1).
HRT administration for 6 months significantly elevated the activity of GSH Px, accompanied by a reduction in total protein thiol levels and activity of
SO D and GSSG -R. GSH levels remained unchanged throughout HRT.
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DISCUSSION
At presen t, stan dard h orm o ne replacem en t th erapy (H RT ) in clu des
estrogen and progesterone. The reason for the com bination is to prevent
the increase of endom etrial cancer risk caused by estrogens (Sp eroff et
al., 1989; G uetta & Cannon, 1996) and is the basis for using estrogen and
progesterone in our therapeutic regimen.
The route o f administration and typ e of estrogen are factors in H RT
effectiveness. M cM anus et al. (1996) showed that transderm al estrogen has
less effect on the lipid parameters than oral preparations. Taniguchi et al.
(1994) found that conjugated estrogens produced more potent antioxidant
effects than p arent co m poun d. Subb iah et al. (1993 ) dem onstrated that
conjugated equine estrogens w ere effective antioxidants. Thus, conjugated
estrogens from equine sources were adm inistered by the oral route.
Lipid peroxidation, as determ ined by TBARS levels, w as significantly
increased after 6 m onths of H RT. Inal et al. (1977) found that transderm al
application of estradiol and m edroxyprogesterone did not m arkedly alter
T BA R S. H o w eve r, ad d itio n o f v ita m in E sign ifica ntly low ered T BA RS .
Ciavatti et al. (1989) also show ed that oral contraceptives elevated total
lipid content and lipid peroxidation. D ata support our findings that H RT
T A B LE 1 . O x id a tio n a n d A n tio x id a tio n S y s te m L ip id P er o xid a tio n In d ic ato r s A fte r H o rm o n e
Replacem ent Therap y
M easurem ent time

____________________________________________
Parameter a

Before
treatment
(n = 38)

TBA RS (nm ol/ml)
Total protein thiol (µM )
GSH (µm ol/gHb)
GPx (U/gHb)
GSSG-Px (U/gHb)
SO D (U/gHb)

1.43
393.62
2.01
56.65
10.41
1453

±
±
±
±
±
±

0.45
159.24
0.49
18.7
2.42
834

After 3 m onths
of treatment
(n = 22)

After 6 m onths
of treatment
(n = 20)

1.45
365.02
2.07
74.40
9.29
773

1.70
286.49
2.01
84.50
8.99
713

±
±
±
±
±
±

N ote. Data are m ean ± SE for n given in parenthese s.
a
See text for definition of units.
b
Significant at p < .05 for difference from pretre atment values.

0.33
120.92
0.32
14.86 b
1.97
196 b

±
±
±
±
±
±

0.46 b
65.65 b
0.39
11.97 b
1.81 b
272 b
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elevated T BARS form ation . In co ntrast, Tranq uilli et al. (199 5) show ed
that tran sderm al H RT d ecreased free rad ical prod uction in platelets o f
postm enopausal w om en. H ow ever, the current study and M cM anus et al.
(1996 ) using oral treatm ent failed to con firm an an tioxidan t action for
H RT. The fact that estrogens w ere effective in vitro could be due to the
sm all size of LD L particles (Wagner et al., 1992; M anning et al., 1996),
which is known to enhance susceptibility to oxidants (Tribble et al., 1992).
Tam oxifen, which is w idely used in the treatment of breast cancer, exerts antiestrogenic effects. Jordan (1993) reported that the antitumorigenic
effects of tamoxifen w ere associated w ith drug binding to estrogenic receptors, thereby preventing estrogens from producing effects. Wiseman et al.
(1990) dem onstrated that tamoxifen inhibited lipid peroxidation. Further,
Thangaraj et al. (1974) found that in postmenopausal w omen treated for
breast cancer w ith tamoxifen a significant fall in TBARS was noted. Clearly,
HRT is associated with elevated lipid peroxidation as evidenced by a rise in
TBARS levels and fall in thiols, SOD, and G SSG-R. An antiestrogenic agent
thus acts as an antioxidant.
Laloraya et al. (1996) found that estrogens lowered SO D activity, a finding supported in this study. The elevation in GSH -Px seen after HRT suggests an increased usage of G SH (Guemouril et al., 1991); how ever, G SH
levels w ere sim ilar to pretreatment levels. It should be noted though that
total protein thiols w ere significantly reduced. D ata suggest that in postmenopausal women receiving H RT, there is increased lipid peroxidation.
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