
race elements have been extensively studied in recent years to assess
whether they have any modifying effects in the aetiology of disea-
ses.1,2 Although it has been previously reported that some other dis-

eases change the concentration of trace elements in humans,3-6 there are no
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Assessment of Serum Levels of
Copper, Magnesium, and Zinc in Patients

Infected with Trichinella Britovi

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Trichinella britovi is found in many species of carnivores and omnivores.
T.britovi occurs in Eurasia and there are also studies on trichinellosis in Turkey showing the out-
break of trichinellosis, which occurred in Izmir, between January and March 2004. It was aimed to
investigate the changes of level of the essential elements of copper, magnesium and zinc status in
cases of trichinellosis. MMaatteerriiaall  aanndd  MMeetthhooddss::  This research has focused mainly on the relationship
of copper, magnesium and zinc contents in human serum with Trichinella infection. Subjects were
selected from anti-Trichinella IgG ELISA positive patients (48 patients, 24 controls). The parasite
species was diagnosed from the deltoid muscle biopsy specimen using PCR and it was confirmed as
T.britovi. The copper, magnesium and zinc concentrations of serum samples were determined using
Zeeman atomic absorption spectrometry. RReessuullttss::  There was significantly higher serum magnesium
concentration in both female and male patients than in controls. However, there was no significant
difference in female and male patients’ serum copper and zinc concentrations as compared with
the controls. CCoonncclluussiioonn:: The increased magnesium levels clearly suggest that pathophysiology of
trichinellosis may effect on element status and accordingly in human health.

KKeeyy  WWoorrddss::  Trichinella; copper; magnesium; zinc

ÖÖZZEETT  AAmmaaçç::  Trichinella britovi karnivor ve omnivor canlıların bir çok türünde bulunur. T.britovi,
özellikle avrasya bölgesinde görülür, bununla birlikte Türkiye’de trichinellosis çalışmaları İzmir de
Ocak-Mart 2004 yılları arasında T.britovi vakalarının görülmesinden sonra artmıştır. Bu çalışmada
amaç temel olarak trichinellosisli hastalarda meydana gelen eser element seviyelerindeki değişiklikler
bakır, magnezyum ve çinko elementleri üzerinden değerlendirmektir. GGeerreeçç  vvee  YYöönntteemmlleerr::  Çalışmaya
alınanlar anti-Trichinella IgG ELISA pozitif hastalardan seçilmiştir (48 hasta, 24 kontrol). Parazit
türü deltoid kas biyopsi numunelerinin örneklerinin PCR ile analizi sonucu T.britovi olarak
belirlenmiştir. Serum örneklerindeki bakır, magnezyum ve çinko seviyeleri Zeeman atomik
absorbsiyon spektrofotometresi kullanılarak tayin edilmiştir. BBuullgguullaarr::  Serum magnezyum
konsantrasyonları erkek ve kadın hastalarda kontrol grubuna göre istatistiksel olarak anlamlı yüksek
bulunmuştur (p<0.05). Bununla birlikte, hasta kadın ve erkeklerin serum bakır ve çinko
konsantrasyonları kontrol grubu ile karşılaştırıldığında istatistiksel olarak anlamlı bir fark
gözlenmemiştir (p>0.05). SSoonnuuçç::  Trichinellosisli hastalarda yükselmiş magnezyum seviyesi bu
hastalığın patofizyolojisinin element seviyesi ve dolayısıyla insan sağlığı üzerine etkili olabildiğini
göstermektedir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Trichinella britovi; bakır; magnezyum; çinko
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re ports on the ef fects of tric hi nel lo sis on the se rum
le vels of any ele ments.

Tric hi nel la bri to vi is a pa ra si tic ne ma to de. The
li fe cycle of the pa ra si te be gins when the in fec ti o -
us cap su les are ea ten with the flesh of any me at-
ea ting ani mal. The cap su les are di ges ted and the
li be ra ted lar va e in va de the small in tes ti ne. The fe-
ma le hatc hes lar va e are car ri ed by the blo od and
lymph to the musc les.7,8

Tric hi nel lo sis is pro bably best known as a pa -
ra si tic in fec ti on that hu mans con tract from ea ting
raw or un der co o ked me at. Tric hi nel lo sis is ca u sed
by the co lo ni sa ti on of Tric hi nel la lar va e in musc les
whe re they grow in en cap su la ted. Se ve re symp-
toms are li kely if the le vels ex ce ed 100 lar va e per
gram of musc le.9 Many ca ses are ne ver di ag no sed,
but, na u se a, dysen tery, co lic can be ob ser ved. In
ad di ti on, mig ra ting lar va e ca u ses pa in as they in-
va de musc le tis su e, the re may al so be oe de ma, de -
li ri um, car di ac and pul mo nary dif fi culty, pne u mo-
ni a, ner vo us di sor ders, de af ness and de la yed or lost
ref le xes du e to in va si on.10

Cop per is ne e ded by a va ri ety of key systems in
the body. It is re qu i red for nu me ro us enz ymes ne -
ces sary for rep ro duc ti on, im mu nity and growth. In
ad di ti on, cop per is ne ces sary for pro per me ta bo lism
of iron, ma in te nan ce of con nec ti ve tis su e, pig men -
ta ti on of skin and ha ir, ma tu ra ti on of ho of tis su e,
and many ot her func ti ons.11 Mag ne si um is ne e ded
for mo re than 300 bi oc he mi cal re ac ti ons in the
body. It helps to ma in ta in nor mal musc le and ner -
ve func ti on, bo ne strength and to ke ep he art
rhythm ste ady.. It is al so in vol ved in energy me ta -
bo lism and pro te in synthe sis.1 Zinc is an es sen ti al
ele ment fo und in al most every cell. It sti mu la tes
the ac ti vity of se ve ral enz ymes, which pro mo te bi -
oc he mi cal re ac ti ons in the body.  Zinc sup ports a
he althy im mu ne system, is ne e ded for wo und he a -
ling, helps to ma in ta in sen se of tas te and smell, and
is ne e ded for DNA synthe sis. Zinc al so sup ports
nor mal growth and de ve lop ment du ring preg-
nancy, child ho od, and ado les cen ce.12

The re are li mi ted num ber of stu di es ava i lab le
on ele ment le vel chan ges re la ting to the pa ra si te
in fec ti ons. This will be the first study eva lu a ting

the le vels of ele ments’ chan ges du ring the T.bri to -
vi in fec ti on.13-15 The aim of this study was to de ter -
mi ne a pos sib le re la ti ons hip bet we en tric hi nel lo sis
and cop per, mag ne si um and zinc le vel chan ges, i.e.,
whet her tric hi nel lo sis might ha ve a mo dif ying ef-
fect on the se tra ce ele ments le vel. For this we in-
ves ti ga ted se rum con cen tra ti ons of cop per, mag ne -
si um and zinc le vels in 48 pa ti ents with tric hi nel -
lo sis and com pa red the re sults with tho se of 24 he -
althy con trols.

MA TE RI ALS AND MET HODS

PA TI ENTS

It was as sa yed cop per, mag ne si um and zinc le vels
of 72 sub jects in hu man se rum aged bet we en 3 and
62 ye ars (39 ma les and 33 fe ma les). Pa ti ents we re
inc lu ded the his tory of raw pork ea ten sub jects (vi -
a ea ting raw me at ball, a spe ci al Tur kish fo od which
was nor mally ma de of raw be ef, but the pa ti ents
we re had the se raw me at balls wit ho ut kno wing
that they ha ve ma de of pork) and with the symp-
toms of tric hi nel lo sis du ring the out bre ak of tric hi -
nel lo sis in Iz mir bet we en Ja nu ary and March 2004.
Di ag no sis of pa ti ents we re con fir med with myal gi -
a, we ak ness, ma la i se, art hral gi a, jaw pa in, fe ver, pe-
ri or bi tal and/or fa ci al oe de ma, oe de ma at the trunk
and limb, ab do mi nal pa in, na u se a and vo mi ting and
di arr ho e a comp la ints as in di ca ted pre vi o us study.16 

Se rum cop per, mag ne si um and zinc le vels we -
re stu di ed in pa ti ents with T. bri to vi bet we en the
twen ti eth-thir ti eth days af ter they had ea ten raw
me at balls de cep ti vely ma de of pork.

The se pa ti ents had tes ted po si ti ve for se ro lo -
gic and la bo ra tory re sults for tric hi nel lo sis. All pa-
ti ents we re po si ti ve for an ti-Tric hi nel la IgG ELI SA
(Ri das cre en-Bi op harm). The pa ra si te spe ci es de tec-
ti on we re per for med from the del to id musc le bi -
opsy spe ci men PCR by Dr. Edo ar do Po zi o
(In ter na ti o nal Tric hi nel la re fe ren ce cen ter, Ro me,
Italy) and con fir med as T.bri to vi.

Se rum samp les for con trol gro up we re ob ta i -
ned from he althy pe op le who had co me to the dif-
fe rent de part ments of Ata turk Tra i ning Hos pi tal
for re gu lar check-up and stu dents or emp lo ye es of
the hos pi tal. All sub jects fas ted af ter mid night be-
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fo re blo od col lec ti on in the next mor ning. Forty-
eight pa ti ents and 24 con trols we re exa mi ned in
this study. The me an age of the pa ti ent gro up was
25 men (aged 27±13 ye ars) and 23 wo men (aged
33±14 ye ars). The me an age of the con trol gro up
was al so 14 men (aged 31±10 ye ars) and 10 wo men
(aged 29±16 ye ars). 

AS SAY

All ve no us blo od samp les we re ta ken bet we en 8 am
and 9 am af ter 8 h of fas ting and col lec ted in poly-
s tyre ne tu bes. The tu bes we re cen tri fu ged at 400 x
g for 15 min. Se ra we re then re mo ved and sto red at
-20ºC un til analy sis.

The cop per, mag ne si um and zinc con cen tra ti -
ons of se rum samp les we re de ter mi ned using Ze e -
man ato mic ab sorp ti on spec tro metry (Hi tac hi
Z-8000 mo de). Stan dard so lu ti ons we re freshly ma -
de from stan dard stock so lu ti ons con ta i ning 1 g
Cu/L, 1 g Mg/L and 1 g Zn/L. Se rum samp les we re
pre pa red by di lu ti on with de i o ni sed dis til led wa ter
(se rum in a di lu ti on of 1:5). We matc hed the vis co -
sity of the stan dard so lu ti ons to vis co sity of di lu ted
se rum by ad ding an ap prop ri a te amo unt of glyce -
rol. The to tal le vels of cop per, mag ne si um and zinc
in the samp les we re de ter mi ned by the reg res si on
analy sis of the samp le ab sorp ti on da ta on the stan-
dard cur ve.

STA TIS TI CAL ANALY SIS

Sta tis ti cal analy sis was per for med with SPSS soft-
wa re pac ka ge (Ver si on 10.0 for Win dows). Da ta
we re ex pres sed as me an ± stan dard de vi a ti on (SD).
For com pa ri son of 2 gro ups of con ti nu o us va ri ab les,
in de pen dent samp les t-test was used. A pro ba bi lity
va lu e of p < 0.05 in di ca ted a sta tis ti cally sig ni fi cant
dif fe ren ce.

RE SULTS

Mag ne si um le vels we re com pa rab le in both ma le
and fe ma le pa ti ents and con trols. Mag ne si um was
abo ve the nor mal ran ge in fe ma le pa ti ents (5,8±1,2)
and ma le pa ti ents (6,1±1,4) com pa red to fe ma le
con trols (4,4±0,9) and ma le con trols (4,5±0,6), res -
pec ti vely (p < 0.05). Cop per, mag ne si um and zinc
sco res are gi ven in Tab le 1.

The re was no sig ni fi cant dif fe ren ce in se rum
cop per and zinc con cen tra ti ons bet we en pa ti ents
and con trol gro ups both in fe ma les and ma les (p>
0.05).

DIS CUS SION

Hu man growth and de ve lop ment is strictly de pen -
dent on cop per, mag ne si um and zinc. The ner vo us,
rep ro duc ti ve and im mu ne systems are par ti cu larly
inf lu en ced by cop per, mag ne si um and zinc de fi ci -
ency, as well as by in cre a sed le vels of cop per, mag-
ne si um and zinc.1,2,11 In the pre sent study, se rum
le vels of cop per, mag ne si um and zinc we re es ti ma -
ted in 48 pa ti ents with tric hi nel lo sis and 24 age-
and sex-matc hed con trols.

T. bri to vi oc curs in Eu ra si a. The re are al so
stu di es on tric hi nel lo sis in Tur key such as sho w-
ing the out bre ak of tric hi nel lo sis, which oc cur red
in Iz mir, bet we en Ja nu ary and March 2004.16 It is
com mon in sylva tic car ni vo res, and oc ca si o nally
in fects do mes tic ani mals. Tric hi nel lo sis can oc cur
at 2 sta ges of in fec ti on: in the musc le and in the
in tes ti nes.  Tric hi nel lo sis is ca u sed by the co lo ni -
sa ti on of Tric hi nel la lar va e in musc les whe re they
grow in en cap su la ted. Se ve re symptoms are li kely
when the num ber of pa ra si tes in cre a ses. Cap su les
may be dif fi cult to se e with the na ked eye; ho we -
ver, ac ti ve musc les such as the ton gu e, di ap hragm
and musc les of the jaw usu ally con ta in the hig h-
est con cen tra ti ons of in fec ti ve lar va e. Musc le tis-
su e con ta i ning lar val cap su les was used for
di ag no sis.9
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Patients

Age Copper (µg/L) Magnesium (mg/L) Zinc (µg/L)

Female (23) 33 ± 14 150 ± 21 5,8 ± 1,2 91 ± 15

Male (25) 27 ± 13 155 ± 32 6,1 ± 1,4 111 ± 25

Controls

Female (10) 29 ± 16 139 ± 37 4,4 ± 0,9 98 ± 16

Male (14) 31 ± 10 128 ± 33 4,5 ± 0,6 101 ± 26

p value p> 0.05 p< 0.05 p> 0.05

TABLE 1: Copper, magnesium and zinc levels of 
patients infected with T. britovi and control group.
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The most ef fec ti ve way to pre vent tric hi nel lo -
sis is co o king me at tho ro ughly. Fre e zing co uld be
ef fec ti ve if car ri ed out pro perly. Se ve ral sa fe and
ef fec ti ve pres crip ti on drugs are ava i lab le to tre at
tric hi nel lo sis. Tre at ment sho uld be gin as so on as
pos sib le and the de ci si on to tre at is ba sed on symp-
toms, ex po su re to raw or un der co o ked me at, and
la bo ra tory test re sults.10

Mag ne si um is an im por tant elec troly te ne e ded
for pro per musc le, ner ve, and enz yme func ti on. It
al so helps re gu la te energy pro duc ti on in cells and is
ne e ded to mo ve ot her elec troly tes (po tas si um and
so di um) in to and out of cells.4 Cop per and zinc are
re qu i red for the nor mal func ti o ning of hu mans.
They are in cor po ra ted in to a va ri ety of or ga nics,
which per form spe ci fic me ta bo lic func ti ons. Be ca -
u se they are es sen ti al ele ments, da ily di e tary re qu -
i re ments ha ve be en re com men ded by a num ber of
agen ci es.5,17,18

In com pa re to our re sults with the re sults from
the ot her pa ra si te in fec ti ons show that ele ments
sta tus chan ges show dif fe ren ce from one pa ra si te
in fec ti on to ot her; such as; in pa ti ents with cystic
ec hi no-  coc co sis the me an se rum le vels of zinc and
mag ne si um we re lo wer and the me an se rum le vel
of cop per was hig her in the pre o pe ra ti ve pe ri od
when com pa red with the con trol. It has be en fo -
und that as du ra ti on of symptoms in cre a sed, se rum
zinc and mag ne si um le vels dec re a sed but cop per
le vels in cre a sed.13

Ho we ver, the me an con cen tra ti on of cop per,
mag ne si um, and zinc in blo od has al so sho wed no
sta tis ti cally dif fe ren ce in Ta e ni a sa gi na ta-po si ti ve
pa ti ents and in the ir con trols.14 In ad di ti on, in ves -
ti ga ti on of zinc, iron, cop per, co balt, mag ne si um,
and se le ni um le vels in pa ti ents in fec ted with in tes -
ti nal pa ra si tes, Gi ar di a in tes ti na lis and En te ro bi us
ver mi cu la ris ha ve de mons tra ted that ele ment sta-
tus we re eit her in cre a sing or dec re a sing and al so
so me of ele ment sta tus we re cor re la ted each ot hers
but so me of them un cor re la ted.15 

The pre sent study shows that both cop per and
zinc but not mag ne si um, ha ve se ems as bi o mar kers
of di se a se prog res si on. Ho we ver, alt ho ugh the
exact mec ha nism res pon sib le for the al te ra ti on of
mag ne si um le vels is not cle ar, it is cle ar that the re
is an ob vi o us in cre a se in mag ne si um le vels in pa ti -
ents com pa red to con trols and a de ta i led study on
a lar ge samp le si ze is the re fo re ne e ded. As a re sult,
in the pre sent study, the ri se of mag ne si um in the
blo od is pro bably du e to in suf fi ci ent uses of mag ne-
si um in body. Signs of ex cess mag ne si um can be si -
mi lar to mag ne si um de fi ci ency and inc lu de
psycho lo gi cal chan ges, na u se a, di arr ho e a, ap pe ti te
loss, musc le we ak ness, bre at hing dif fi cul-
ti es, ex tre mely low blo od pres su re, and ir re gu lar
he art be at. In hi bi ti on of con sump ti on of mag ne si -
um by T. bri to vi may al so play a ro le in se rum mag-
ne si um in cre a se. The se fin dings cle arly sug gest that
tric hi nel lo sis may af fect ele ment me ta bo lism.
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