
This article was downloaded by: [University of North Carolina]
On: 12 November 2014, At: 08:11
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T
3JH, UK

Journal of Toxicology and
Environmental Health, Part A:
Current Issues
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/uteh20

EFFECTS OF HORMONE
REPLACEMENT THERAPY
ON LIPID PEROXIDES AND
OXIDATION SYSTEM IN
POSTMENOPAUSAL WOMEN
Tulay Akcay, Yildiz Dincer, Refik Kayali, Umur
Colgar, Engrin Oral, Ufuk Cakatay
Published online: 30 Nov 2010.

To cite this article: Tulay Akcay, Yildiz Dincer, Refik Kayali, Umur Colgar, Engrin
Oral, Ufuk Cakatay (2000) EFFECTS OF HORMONE REPLACEMENT THERAPY ON
LIPID PEROXIDES AND OXIDATION SYSTEM IN POSTMENOPAUSAL WOMEN, Journal
of Toxicology and Environmental Health, Part A: Current Issues, 59:1, 1-5, DOI:
10.1080/009841000157023

To link to this article:  http://dx.doi.org/10.1080/009841000157023

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions and views
expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the
Content should not be relied upon and should be independently verified with
primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages,

http://www.tandfonline.com/loi/uteh20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/009841000157023
http://dx.doi.org/10.1080/009841000157023


and other liabilities whatsoever or howsoever caused arising directly or
indirectly in connection with, in relation to or arising out of the use of the
Content.

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
N

or
th

 C
ar

ol
in

a]
 a

t 0
8:

11
 1

2 
N

ov
em

be
r 

20
14

 

http://www.tandfonline.com/page/terms-and-conditions
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A short-term evaluation of 6 months of estrogen therapy on oxidant status in 38 post -
menopausal women was conducted. The levels of serum lipid peroxidation products, glu-
tathione (GSH)  status, and glutathione-related enzymes were evaluated before and after 6
months of hormone replacement therapy. After 6 months of estrogen treatment there was a
significantly increased concentration of thiobarb ituric acid-reactive substances ( TBARS) ,
which are an end product of lipid peroxidation. This was accompanied by a significant
increase in the activity of glutathione peroxidase (GSH-Px) . However, the activities of glu-
tath ione reductase ( GSSG-R)  and superoxide dismutase ( SOD)  were s ignificant ly
decreased and total protein thiols were reduced. Data suggest that hormone replacement
therapy in postmenopausal women is associated with oxidant mechanisms.

It is known that oxidant stress plays an important role in cancer and
atherosclerosis, which are among the leading causes of death (Sun, 1990;
Dreher & Junod, 1996; Halliwell et al., 1992; Plachta et al., 1992).

High concentrations of low-density lipoprotein (LDL) and low levels
of high-density lipoprotein (HDL) are associated with an increased inci-
dence of osteoporosis (Goldstein et al., 1973). Estrogens can decrease the
concentrations of LDL and increase HDL levels (Burkman, 1988), indicat-
ing a potential beneficial use in atherosclerosis. However, the underlying
mechanisms of estrogen action are not established. Maziere et al. (1991)
showed that the levels of estrogens at much higher than physiological
concentrations prevented in vitro LDL oxidation. However, this finding
was not supported by the in vivo observations of McManus et al. (1997),
where oxidation of LDL was not markedly inhibited by estrogens in post-
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menopausal women. The incidence of atherosclerosis is lower in females
than in males, and this phenomenon is associated with reduced lipid per-
oxide levels (Knight et al., 1987; Yagi & Komura, 1986). Thus, it was of
interest to determine whether estrogen hormone replacement affected
lipid peroxidation in a postmenopausal female population.

MATERIAL AND METHODS

Eight-milliliter heparin blood samples were taken from nondiabetic and
nonsmoker postmenopausal females aged 45–55 yr. These women were
healthy and no t taking any medications. Gyneco logy and obste tr ic
examinations were conducted at the main-science branch of Cerrahpaşa
Medical School. The number of women prior to hormone replacement was
37; the number receiving hormone for 3 and 6 months was 22 and 20,
respectively. Plasma was obtained by centrifugation of blood at 700 × g.
As the hormone replacement therapy (HRT), the postmenopausal females
were given “konjuge estrogens Equine” (Premarin) at a dose of 0.625
mg/d for 25 d and medroxyprogesterone acetate (MPA) (Provera) at a dose
of 5 mg/d for 10 d.

Plasma TBARS level was estimated according to thiobarbituric acid
method of Stocks and Dormandy (1971). Erythrocyte GSH levels were
determined according to the method of Beutler et al. (1963). Erythrocyte
GSH-Px activity was estimated according to Paglia and Valentine (1967).
One unit of enzyme activity was defined as 1 µmol NADPH oxidized per
minute. Activity was expressed as units per gram hemoglobin (U/gHb).
Erythrocyte GSSG-R activity was estimated according to the method of
Goldberg and Spooner (1983). The unit of enzyme activity was defined as
1 µmol NADPH oxidized per minute. Activity was expressed as units per
gram hemoglobin (U/gHb). Erythrocyte superoxide dismutase (SOD) was
estimated with a diagnostic kit from Randax Laboratories Ltd. (catalog
number SD125). One unit of SOD is defined as the amount of protein
that inhibits the rate of formazan dye formation by 50%. Total plasma
thiol concentration was determined by using 5,5’-d ithio-bis-2-nitroben-
zoic acid (DTNB) as described by Hu (1994). Absorbances were mea-
sured at 412 nm against blank samples without DTNB.

Statistics

Data are given as mean ± SEM. Data were analyzed using a one way
analysis of variance (ANOVA). The significance of differences was tested
using Dunnett’s test. The criterion for significance was p < .05.

RESULTS

TBARS, GSH, GSH-Px, GSSG-Px, and SOD levels in postmenopausal
females before hormone replacement therapy (HRT) and at 3 and 6 months
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thereafter are indicated in Table 1. Although no significant differences were
found in the levels of TBARS and total protein thiol after 3 months of treat-
ment, a significant increase occurred after 6 months. After 3 months of HRT
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
SOD and GSSG-R. GSH levels remained unchanged throughout HRT.

DISCUSSION

At present, standard hormone replacement therapy (HRT) includes
estrogen and progesterone. The reason for the combination is to prevent
the increase of endometrial cancer risk caused by estrogens (Speroff et
al., 1989; Guetta & Cannon, 1996) and is the basis for using estrogen and
progesterone in our therapeutic regimen.

The route of administration and type of estrogen are factors in HRT
effectiveness. McManus et al. (1996) showed that transdermal 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 parent compound. Subbiah et al. (1993) demonstrated that
conjugated equine estrogens were effective antioxidants. Thus, conjugated
estrogens from equine sources were administered by the oral route.

Lipid peroxidation, as determined by TBARS levels, was significantly
increased after 6 months of HRT. Inal et al. (1977) found that transdermal
application of estradiol and medroxyprogesterone did not markedly alter
TBARS. However, addition of vitamin E significantly lowered TBARS.
Ciavatti et al. (1989) also showed that oral contraceptives elevated total
lipid content and lipid peroxidation. Data support our findings that HRT

ESTROGENS AND OXIDATION 3

TABLE 1. Oxidation and Antioxida tion Sys tem L ipid Peroxida tion Indicators A fter Ho rmone
Replacement Therapy

Measurement time
____________________________________________
Before After 3 months After 6 months
treatment of treatment of treatment

Parametera (n = 38) (n = 22) (n = 20)

TBARS (nmol/ml) 1.43 ± 0.45 1.45 ± 0.33 1.70 ± 0.46b

Total protein thiol (µM ) 393.62 ± 159.24 365.02 ± 120.92 286.49 ± 65.65b

GSH (µmol/gHb) 2.01 ± 0.49 2.07 ± 0.32 2.01 ± 0.39
GPx (U/gHb) 56.65 ± 18.7 74.40 ± 14.86b 84.50 ± 11.97b

GSSG-Px (U/gHb) 10.41 ± 2.42 9.29 ± 1.97 8.99 ± 1.81b

SOD (U/gHb) 1453 ± 834 773 ± 196b 713 ± 272b

Note. Data are mean ± SE for n given in parentheses.
aSee text for definition of units.
bSignificant at p < .05 for difference from pretreatment values.
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elevated TBARS formation. In contrast, Tranquilli et al. (1995) showed
that transdermal HRT decreased free radical production in platelets of
postmenopausal women. However, the current study and McManus et al.
(1996) using oral treatment failed to confirm an antioxidant action for
HRT. The fact that estrogens were effective in vitro could be due to the
small size of LDL particles (Wagner et al., 1992; Manning et al., 1996),
which is known to enhance susceptibility to oxidants (Tribble et al., 1992).

Tamoxifen, which is widely used in the treatment of breast cancer, ex-
erts antiestrogenic effects. Jordan (1993) reported that the antitumorigenic
effects of tamoxifen were associated with drug binding to estrogenic recep-
tors, thereby preventing estrogens from producing effects. Wiseman et al.
(1990) demonstrated that tamoxifen inhibited lipid peroxidation. Further,
Thangaraj et al. (1974) found that in postmenopausal women treated for
breast cancer with 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 GSSG-R. An antiestrogenic agent
thus acts as an antioxidant.

Laloraya et al. (1996) found that estrogens lowered SOD activity, a find-
ing supported in this study. The elevation in GSH-Px seen after HRT sug-
gests an increased usage of GSH (Guemouril et al., 1991); however, GSH
levels were similar to pretreatment levels. It should be noted though that
total protein thiols were significantly reduced. Data suggest that in post-
menopausal women receiving HRT, there is increased lipid peroxidation.
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