displaying hypertestesterenemia have an ir reased risk of< o
artery Aisease an<d mye ardial infag tien. Mercever, mer
testosterene deft iemw y following eof hie temy present a
lewer mertality frem heart disease, suggesting that lewer testes
may prete t against< ardievas ular disease [14 . In fernale S

Abstract testesterene im reases B wher they are evarie temize |15,16 .

\-33 As supplernents may effe tively redw e B ,Dut th
hasU een limited duc te a 16 uirement for high deses with its att
side effe ts. It is net< lear neither n-3 fatty g ids weuld signif
lewer B in patients with high te nermal B rer lewer 4eses
be effe tive an4 free of side effe ts |17,18 . Few studies have loe
the effe ts that these fatty & ids supplemientation may have or
hermenes whi h in turre an have effe tsen B .

The aim of @1 stady is te evaluate the effe ts of having lew
of -3 fatty g ids (1.5 g/day) in hypertensive wemer whe fo
different antihypertensive therapies, with spe ial f6 s en the
that n-3 fatty g ids has en sex hermeres that maybe linke4

Keywords: Hypy i reases in B ,< entid uting te the high prevaler e of hypertensigathegenesis of hypertensien.
studies shewed a signiff ant im rease in systold (SR ) and diastelt
blee4 pressure (DR ), fellewing the enset of menepaise. Staessen et
al. |8 reperted a four-fold ir rease in the im ider e of hypertension in
pos’rfl’\er\opa'a.sal wermen (40% in pestmenepatsal wemen vs. 10% in
premenepatisal wemen).

Hewever, relatively little is knewn regarding the influem e of
an-regens en B an< ardievas “lar 4isease. There are reperts of lewer
< ig ulating testesterene an< an<restenedience levels in hypertensive
men |11,12 an4e ig ulating testesterene levels in men withe erenary
artery diseae (13 o1 mye ardial infag tien |14 are either ur hange4
or J¢ rease4.

Furthermere, wemen suffering frem < hrent anevulatien an<
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Material and Methods
Study population

18 y-five hypertensive pestmenepatisal wemen were veluntarily
1€ ruite< frem San Fernan<e Health Centre in Badajez. All partt ipants
were inferme< and signe4 in a written inferme<c ensent. This study
was< endw ted in g< erdam e with the guidelines propese in The
De laratien of Helsinki an4 the study prete ol was reviewed an<

appreve4l y the Ethi s Cemnmittee, giversity of Extrernadura, Spain,

Fer the study, all merbers were ivided inte twe greups, the
supplementation greup (SG) (n=28) whi h 1€ cived supplementation
with fish il fatty & ids, and & entrel greup (CG) (n=27) wht hie eived
ne supplementation. As irr lusienc riteria, they were aske< te present
at least 12 menths of ameneirhea, teb ec ensidere4 pestmenepatsal.
The general features of the sele ted greups are shewrn irflld le 1. The
Supplementation Greup was given a dietary supplement of fish eil

< apstles as< e-adjuvant treatment< entaining the ingredients: oil of
salmer, treut, mg kerel, herring, sardine (M uivalent te a 21% B A
an4 11% DHA) 4uring six menths.

Beth greups weres entrelle at the 34 and 6™ menth ofD eginning
the perie< of supplementation or ne supplementation, and 3 menths
on ¢ finished the study. Dietary an4 anthrepemetii < entrel, Dloe4
pressure an4D lee4 extra tien was mae.

All hypertensive patients were diagnesed s< erding te the
< riteria of " h Jeint &afional Cermnmittee o Dete tien, Evaluatien,
andMreatment of High Blee4} ressure of 1993 (J &C- p) (SR >140;
DR >90 mm Hg) , an4 ire luded in the Hypel"rensfor' agE—:rl"-a of the
Health Centre. Antihypertensive farms elegt al treatment were
followe4 hermegereously Detween greups, and < ensisted in: diet
(n=8), Aiurett s (n=16), < at ium antagenists (n=10), InhDiters
of the angietensinc enverting enzyme (n=6), < at iam antagenists
plus Aiurett s (n=10), InhDiters of the angietensinc enverting
enzyrme plusc at iurm antagenists plus ditrett s (n=5). The< hange of
pharms elegt al treatment during the experimental peries was fixe<
as ex lusierc riteria.

Dietary control

All wernen followe4 a similar diet of 1500 k al with a lew sedium
< em entratieny rierte the start of the seizure of a dictary supplernent, a
dietary sty was perferme for all wemen in the studie< pepulation te
assess @ eut the intake of n-3 fatty & ids an4 lipids. Dietary intake was
menitere4D y the same Aietitian thretgheut the study, with fulfillment
of a 3-day diet re o14 (2 week-ays an ene weeken4 day) atb aseline
an4 repeate at the en of the 3'*an< 6™ menth of the study, an4 at the
3" menth pest intervention perie4. The dietitian determine4 if their
usual eating hd its were maintaine4 an reminde thern te make ne
< hanges. Fer its evaluatien we use fee< td les prepare4 by Mereiras
etal. [19..

Anthropometric measurements

The merphelegt al < hars teristt s of the partt ipants were
meastred in the'® erneen an< always at the same time. Be<y height

3 Months
Supplement

Initial

Supplement Control Control

SBP (mm Hg) 159.53 + 19.58 157.56 + 20.48 146.37 + 13.90*** | 158.62 + 20.23 | 144.44 + 18.20***

was rmeasure- te the nearest 0.1¢ m using a wall-meunte4 stadiermeter
(Se a220), an-b o4y weight was measre- te the nearest 0.01 kg using

< alP rated ele trerd 4igital s ales (Se a 769) with sW je ts D arefoet.
Be-y Mass Index wasc at ulate4by dividing the weight (in kg)Dy the
height 4 uared (in m?). Be<y fat< empesitien was evaltated Using a
skinfeld thi kness (Harpeneic alliper)Py the same eperater.

Blood pressure measurements

Hypertension was 4efine4 asb lee4 pressure 140 mmHg an</er
90 mmHg, an</er use of antihypertensive me<t atien. Blee< presstre
was measure4 in the sitting pesitien en the right arm, an4 the mean of
tree 1€ or4in gs, at least 3 min apart, was regi stere4. This determinatien
was ma<e with a Meg ry Sphygmemanermetef X iester, 660-2-306).
The Blee<} ressure was determine4 atDaseline an4 every 15 days in
the nursing offt e at the Health Centre, provide4D y the samme persen.

Blood sample measurements

All wermen were taken a samiple ofD loe< frem the ante W ital vein

*& er evernight fasting, depesited in glass t esc entaining lithium

heparin and immediately< entrifuged (2500 1prm fer 10 min.). The
separate plasma was stere4 at -70°C until analysis.

™etal testosterene  TAM), Free TTestesterene (™),
Dehy-reepianresterene (DHEA) an4d (-estradiel (E2) were
determine4 withc emmeg ial kits Dyt TA. Arematase & tivity was
evaluatedD y the 1ateb etween B-estradiol/tetal testesterene.

Statistical procedures

All 4ata were analysed using the analysis pregrarm § SS versien
17.0. The results are expresse4 as mean  standar4d deviatien an
< empariser ef sarnples 14 “ired a minimum of 5% signift am e
(p<0.05). The nermality of the varid les’ dist1P utien was assesse sing
the Shapire- ilks test and Levene sliest. e applied the it exen
test to< empar@thec hanges threugheout fhe‘&ﬁ).‘-iober'eer' e twe
greps an4 the t-test fo1c emparisen ofD eth greups.

Results

Study population

All the'ft y-five ranermized s je tsc emplete4 the stady. Baseline
< harg teristt s @ outD1oe< pressure of the twe greUps are shewn in
Wdle 2, andc enfirmed that they were well mat hed for the entry
< riteria.

Cholesterol and Fatty acid ingested

The study for < helesterel an<d  saturated,
meneunsaturate an4 pelyunsattrated fatty g ids in the iet followe
by wemen is refle te4 in thdld le 3.

nutritienal

Lew levels ofc helesterel were @ served in the iet of partt ipants.
Merneunsaturated an4 saturated fatty g ids werec ensume4 on high
levels. Likewise, within the saturate fatty g ids, highlights the high

< ensumptien of palmitt g id (C16:0), tegether with steait g ids
(C18:0) WP le 4). Hewevery JAS were< ensume4 on low levels,

6 months
Supplement

3 months post
Control Supplement Control
160.18 + 18.2216.92 0.1 20.23
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espe ially n-3 fatty & ids. The rate of n68  JAs/n3¢  FAs is high.
There were net signift antc hanges in these levels 4uring the stady.
Anthropometric results
WD le 3 shews the anthrepermetit < hars teristt s of weormen during
the study.
Inthe § greup, weight im reased signift antly during the perie< of
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MWetal testesterene, stereis preda ed in wemen evaries, had a
highly signift ant 4¢ 1ease threugheut the study. This hermene, like
estregen, hasb y its str'e tural similarity with minerale e1té ei4, similar
& tiens te thern, predw ing hypertensien; an it isD € ause of this their
4¢ line that it weuldlead te 4¢ reasesin R , espe iallysysteld presstre.

X ¢ kelhoff et al. |15 shewe4 that andregens in general may raise B
by im reasing fluid led serption in the preximal tW ule, or eitherPy
g tivating the renin-angietensin system, meaning therefere that the
dg line in testosterene levels in @ur wemen weuld b y this me hanism,
4¢ rease B . Feor the feregeing reasens, weD elieve that the 4e reases
in estraiel, total testesterene and DHEA, & serve4 in eur studyc ould
be due te an inhD itien of the enzyrme sterei sulfatase (WS) for taking
fish oil, an4 this weuld lead te a B 4e rease, shewn in @ur stady.

Beth estradiel an< testesterene are present in Deth sexes,
in  different < em entratiens an< raties. Endegeneus an-regens
(dehyrecpianresterone, an-resterediene, an<d testesterene)
are readily < enverted te estradiol Dy the sq “ential g tiens eof
17B-hyrexystereid dchysregenase (17B-HSD) an4 arematase [14 .
In eur study, in the SG, the arematase g tivity & tually i reases Jf
3* (9<0.01) an4 6™ menth (p<0.01), fs t thatc an justify the 4e rease
experimer\.fe"-by the DHEA an<THK in eur supplemented with n-3
b lFAs wernern,

Fer all these reasens, we< er lude that taking a lew “ese of fish
oil (1.5 g/4ay), as adjum tive therapy in hypertensive pestmenepatsal
wetnhen,c an pre4 e 4¢ reases in B D oth systelé an< iastelt , and
these 4¢ reasec anbe proda ed in thec ase of SR in the third menths
of the intake, Dut mere menths of supplementation are 14 “ire4
te predw« e similarc hanges in DR . These 4¢ reases in B < euldDe
due tec hanges in levels of sex hermeres s« h as DHEA, f-estraiel,
tetal testesterene or free testesterene. It alsec @ul4b e due tec hanges
in the< ellular re epters of these hermenes, ind« e-‘.by the fish eil
supplementation. Mere stadies are needed in this line teo< larify the
influert es these fatty & idsc an invelve on sex hermenes.
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