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Abstract:

Background: Brucellosis is a zoonotic disease in humans and animals and a public health
problem throughout the world. Given that measuring changes in the levels of trace elements
is a good marker for the diagnosis of infectious diseases from non-infectious ones, the aim of
this study was to examine the relationship between the serum levels of copper and zinc and
brucellosis.

Materials and Methods: This cross-sectional study was conducted on 100 patients with the
brucellosis disease and the subjects were divided into two groups of case and control (n=50
in each group). The serum levels of copper and zinc were measured using the automatic
absorptive spectrophotometer.

Results: From a total of 100 patients, 31 patients (31%) were females and 69 (69%) were
males. The mean age of the patients in the case group was 32.74+13.7 years and in the
control group was 33.44+13.6 years. The results showed that the serum copper level was
significantly increased and the zink level significantly decreased in the patients with
brucellosis (P<0.001).

Conclusion: It seems that the serum levels of copper and zinc can be used as a valid marker
for the diagnosis of brucellosis.

Downloaded from feyz.kaums.ac.ir at 12:53 +0330 on Sunday January 14th 2018

Keywords: Brucella, Copper, Zinc, Serum

* Corresponding Author.
Email: soleimani.zahra@yahoo.com
Tel: 0098 913 361 9320

Fax: 0098 315 554 1112 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, February, 2018; Vol. 21, No 6, Pages 591-595

Please cite this article as: Esalatmanesh K, Soleimani Z, Gilasi HR, Kavandi M, Esalatmanesh R. The relationship between the serum
levels of copper and zinc and brucellosis disease. Feyz 2018; 21(6): 591-5.

04\


https://core.ac.uk/display/151613197?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://feyz.kaums.ac.ir/article-1-3189-en.html

Downloaded from feyz.kaums.ac.ir at 12:53 +0330 on Sunday January 14th 2018

J8tug s ol ba yeu (59 9 o edos dhaal y oy 5o

¥ ¥ Y

*y \

e Il a5 ¢ (N3 demme ¢ S Lo jdee ¢ el 18] ¢ e Ll JleS

1o

S oSyl 4y gl Al e Olgar el 2 pages Sy e 5 cpls 5 Oll S e (gl S sk 1B 9 diile

o 5 Baa el Dl 53 Dl ol (oo o i Dl kS o (Sgie pb 5l Fske Sl len patS ol cadle

Sl gn S Golen b e S50 5 e gl Alaily o p Addlla

Jw‘;dﬂchwu; fl’“‘ (U8 098 55 00 53590055 33 B0 B Vv e g5y sahate andllas oy B 595 9 g0
b g S oSN s pdor s Sl law g andllan 350 513 0w 555

3,90 098 53 Jl.w\"\'/\/fi\\"/\/@ab,{ikﬁkéf(wjafﬂ)ﬁfﬂ‘gaj (o5 YY) LB Y cadlas 5,50 38 V00 o 5l il
6‘)|3‘_;'¢.¢ JS.:AA @)\-ﬂ‘,ﬁ b‘)\.a.g. f,m BL) o c]a.u aS ol QU’J f.al:- MLEA @L’u .-Ub}g JIZS a_;; BL JLﬂ \"Y‘/\‘ft\\"/? K
.(P<~/~~\).x,,li_,aﬂlsg.qu(,wd”cu,u;n.\@u:d_w

Npd 4 B 55 e pateds pEas 4 Wil BB S5l S Ulsea ABIS r (555 9 e (o0 I 1S RS

081-080 Sl NYAF 55 5 3T O oled R 5 S 0593 (R a gk —als wliols 5

S5 5l ek silen patds 6l el Codle S
[Pl il Ohle 53 S ol (o b O i o
Sy aien bl opl & Sl cpl 3 yls sy 45 IS
sl bl e 5l camlo dbpa 5t ool g5 ley
Olley 53 2908 o3l (g)lem 3Bs adedd Sl 55 o
Ay S e LapplSgule Ol JulB dald cisie 4 s
g I A sl eSS s Ll de, e
adlae 3 Mark [V] wil jus a8l g mole Kbl g S
Chle oS Wl S 218 Sakeyn 4 Y Ollen g5, 245
alie )3 Ohlew (pl 53 (ol Sjpwa LS 5 pw
ol 0 oo K5 andlhae K 3 [A] el YU J 28 05 5
3 w8k Sl Sk 4 Nae Ololen 53 Guy o v &S
plonit 51 S 8] b oo I35 Olsley cpl 53 oo (ot o gelaw
Mo Olilast 32 S35 5 e o s S S0 ardllas o
13 035 W Gizman 5 (e 05 8 b OF awalis 5 5shus 2 4

'“‘ew@ﬂ‘p&wﬁﬂ‘*’m‘ﬂbfﬁés

by 95 9 3g0
(Cross sectional) ki aadllas ol plowil (sl

LI aig g Obwslow Sste Kby 4 &5 Sl
oaii Lol gl bste sawaste B G g e3ged axxlpe
6)%4#@9};;‘)5‘.&“?\5&‘ gbﬁaﬁ%‘fj%}ﬁ
Olslens b i 5 o i 5 5 0390 (om0 1 A1 51 a2l (gl

L} S 8 g g 33 LL:.U‘ sy cls L g «')Lar.:h

04y

P e85 e gz 1S O 319

4dod0
S g cpls 5 0Ll o St ol S8 Sk
2 Golen ol 4z S AS e Ol gl 53 phges Sl
Sbos s 53 Py edd Sads, abg)l sla,S iy
i Sl Ll a0 )Bad Ol 2 02 ad Wl e
Sl Sl Gble 51 (K Ol VY] ol mls 535
23 8l A3 53 4l5m Ao 53 YYO OF gad 5 ol DIl 5 4
Olgiol Sl slaby; 51 (K 53 SSdgedsl s S
LAl [F] Conl odd 3,50 5 deo s OF 08358 Ml O e
Slcisie fad 5 pamie (Spd e Dog 3 gdas y e
GAFES (Solen a5 3 ol p 03 S b 5 IS Ol
ol 4SSl lad e Hlsds 1) Sladl Sskuyn (SedS
Sl (e &S (g3l g0 s s AL ot Koy

[O] M‘{g‘ X Jiu A.})‘.}j"o\w}ﬁ 6)\&.:3 :_,a.-‘,ﬁ(;-\YJ

OLBIS (S jy pole a8l (O grorlsil S lom Dl 5 pa csludils '
OLBIS (St 3y pale oKl o gighe (Sl o olisions 3 o pluitils "

pole oLl ol 1 e eloxzl Jolge Oliios 35 pe oslsbiwl
olals Sy

OLBLS (S pale sl o g gomiils Sligizes e oS jy (Sl "
sJoiuns osdinggl ¢ Ibd *

i g Ol lows OLBS (S jy pole A&isls (oS

SFIDOOFN 1 1Y ramaniygs <AIPPFIAPY - 0lls
soleimani.zahra@yah00.com :Sxg)3s) iy

WWAS/5/5 1aled by AnG 9/2/1740 scbly)s iyl


http://feyz.kaums.ac.ir/article-1-3189-en.html

Downloaded from feyz.kaums.ac.ir at 12:53 +0330 on Sunday January 14th 2018

i S92 9 o g i) )

5558 098 33 45 o3 yud gwd 53 pfdl.:a/\‘f/fl\leﬁlﬁ J s
P<a/vy) el s

035 53 e S35 5 e Slre Bl 5 o Sle =Y 6jled Jsur

andlas 3,50 sla
Sl
P u.,-fal-_.a Sldas e

Sre

\a/5¥ ooy o J s (dek..a)w.a
<u/vry

\#/YY \YO/N P o S48 rdsws 53

0/+A AY/EA o Jzs <.;01._..,) T
AVARA]

VIYA VA/+A o 3,40 ad w53

5 wgal.:a g o s dalin ¥ o led Jgdr H5 &5 5 bokes
3 53 p 8 Jer WYA L 5l 065 53 s WY/A L 4l Ols e
AP=2/8VA) 545 lsgme s,bl Bl 51 gl Sslis 5 05 2
bl 063 50 s VI b sl 0o 53 555 ol (oiopes
Bod 51 5 Gl ol a5 s gl s 53 pSke VOVY

P=2/$YY) 555 s sne 5kl

~os S o P 90 3 e ke Sl R W P L PR

i o aalllas 3550 Sl

S il
P Y WKV s

S

Y/ NY/AaY 4 s £ ) e
+/AVA

Y450 VYA ¥ 03 Gdgws 5o

/¥ vv/¥ 4 sp p A s
iy

\o/vY VO/VY ¥\ o5 (Rdomws 5o

25313 53 ppw s oSNile das e OIS 35 ¥ oojled Jgue
Sl (g 53 08 ) WHV b 2l 50390 2ty Il ¥
Gidiews 53 08 det) VMY bl Jlo Fr (VL S131 s
AP=0/Y¥F) 55 lsime sybl Bl 5 LGl Ml 5 es g
2 S VEIF G gl Jle B 55 8050 55 (555 Sl e
8 eag pdpws 53 08 e WIRY L 4l Jlu Fr (VL sl 31

AP=0/8AY) 545 Lls e s bl Blod 31 5 LT Ml
035 03 o S35 5 e Dlome Sl 5 ke =¥ 6 led s

o e anlllae 35 gla

Sl el
[ ofile  slaw gt

Sl

14/v4 WE/vE vy B[ Ty p A ) e
/YYF

YO/AQ VAT YA Jle ¥ YL Grdsws 53

a/0v \idids vy Ju¥r a5 S s
Nia)

0N VV/Y YA J e YU Gl

0 ojledd [YY 0,95 [VF4F] 65 5 3T | b asbiola o

N grn b o Ciond (Sion 325 810 5ba ks p
sy ol gl sU=-7% 5 P=14%) 59 555 5 e e 93 Oy
Sl 861> gl o (MANOVA) 155k 3 eslizul gl
A oslital 5 le Kalon T 05a51 51 5 A ploawil 555 5 o
35 amlis lp dged e e p G el b dsed 0
Sty W 2l5l 5 A3 At BI85 40 Oligebl ¢ Kilee
Msgme 4 4z g e 53 dd 8 5550 5 wlie addllas 31 ool
Jold Ve sl s B Ayl 4 gel s S cadal,y s
ot e g A0 s )y ol 00 5 Lo i O
o gl pagdy Sl g adllas 5500 5130 555 5
SPSS Lizle s 4 SleMbl 038 2l 51 day A (5,050l

e oalil T ga30 51 Waesls Jdow 5 awglis (gl

Pl
S99 o= e S ) sl SOl adlas
235 0L g dgd Slhujlen )3 sk 4 M Olsles 53
Jodr 5 45 5 gb0len (38 ploxil & Ve gy, VAT Jlu
055 53 addllas 3,50 131 5&ils 03 g g0 dalie Vo lend
U oplp RS 658 53 5 Jlo YIVERVWNY Ll 5,4
5 45 gmn sbl Blod 51 Ml opl 5 3 Jlu VY/FEENY/S
aalan 5,90 058 93 53 i Slsl S opizmen (P=0/VAR)
Sl snn Slis 5yl Blod 5 5 es RS 4 and S

(P=v/AMY) sl

):‘:’M@‘J.J}J;”‘)WJ.J’J\JQ&?‘QL:‘_\ G)Ls‘jldjv\?.'
44.“.]4.4}_)}45};})

S Sl il

Sldas gy
(4 3) (slaws)
\¥/8Y YY/ff o Js
VALY o
\Y/VY YY/vE o 3,40
Ve Yo 3,0
J s
v \0 05
A joces
FA a1 5,
X
vy \$ o5

G35 9 e 5Sle (ST S das o LY 0jled g
2 pre g Sl tCml ls gme addlle glaoy £ s ¢
S VUV Ll SRS 0 8 00 s \YONP L g a0 09 8
s PN ) oo gV 5,90 098 55 &S 55 fdigws 22 0 8

098 33 SV Bl s, 058 55 Sas 5be opioees

o4y


http://feyz.kaums.ac.ir/article-1-3189-en.html

Downloaded from feyz.kaums.ac.ir at 12:53 +0330 on Sunday January 14th 2018

5wl Al s Gl Ci e RS 0s 8 4 Camd Oolen
“gesl B p e (595 5 e S S din g 4B S e O
S5hesp Golew 0Lz 5o Ol (Sls ols 5 LplS slu g
o 9 S35 45 il S ASU T zmen 38 i Ll
odd S5 h¥sa o andls P Ggkeyp Golen 2ae 0 o
ot Oleys G day 5 b e 5 ) e RS el
Olpl yo a8 K adlae G o VY] 303 (6,505 (g ke
Olens 53 o o B2 550 Rl 55 ol sdd ool
e G5 andlae 55 VF] ol 0k 3158 gk 4 S
e39dos b L Fo/VFEVO/N v Sakug s 4 s Jleg 3130 i
sy Oolen 55 ol Codhe it g Jlu B0 BV
Slem YV &S sba g (31305 5 28) Jeolie 555 canllla
3145 Kilo3 303 dono § j Chiione ol Xin g OF Hlars (Ao )3 AF)
IS paFE 5 S S Ulgea (e e Bl
Y OF oapm gl Sl sy 4l 4 4z 5L 5 353 oslizul
U oasd b 650 adlae &5 dlossad slgudn o)
25 258 g Ol (b s g U e ) e Ol i
o e e (555 OLes 5 oLyl b g 45 adlas S
ot o plpl G S5 e Ky 4 e Ol sle 53 535
Lo SR Olilen cpl 53 595 5 et (o DB S 05 5
Wil bl Sy s s 2500 53 OF b )y
b alie aon 31 e ol adlas 1 odel cwsty ls [V0]
S ol Dlar 53 0lSan 5 s B 0kd plol el
3,5 1S Sakesp Oslew 53 15 555 SRS 5 e SRl
Oy plads Oble (gl (gl g sla S5 Yl
BB e V] Bl cals ) A ams Aige
23 ohes g 4 M BB gy, edd plxl Sldlas s eliv
ok 0313 Ol Sldllas ol 53 ol s el Cawsts 4S5 5 5 Sl
3200 b gy Oblen 53 gt (i e &S
laddlas s VPN] Wb 2ol LOT 53 (55, (o piaw
W) slew 35 Y7 (555 55 53 OLKes 5 s by S K
2 e e DB ke S Pl (e B VY 5 05
05 ke QYA 5 V0¥ i Olays 3l Ay 5 o slew 131
o oy Sl Kl roman (P=0/F40) 5 2 pws s
S GRIP g 2g gdews 55 p S e AV/AP IS 05 B )
A alie o 30 b gl 3 O ley ot (g0 el 3
JRS 098 53 5 A Sy 3131 53 sy (o 2l SLe
chls o Kle (P=0/PY0) 54 2l pws o f)ful'.‘ A2/¥A

Fied 53 p 8 e A4V Oloys 51 s Ooke 53 555 2 e

0¥

(J‘_)K»A 9 U:‘*‘ el

bl._.d ‘5J|adu LUJ S .\.'Judn Quﬁ}gf‘gb eJLo..fv d}‘.\?
Ll candls 359 cpw 9 andllas 340 dha};lfdﬂwckw

~°)"U’}’.Jc5)|°d“‘hi‘)‘:-:“~”.t€w“g;‘f‘ch”‘a\:”

adllas slba pize Ol Sieen =0 o)l J g

[CX3) o e

V/YF ARY4 \ Pearson Correlation
VY /e0r Sl sna o
Voo Voo Voo slass
e L D gty e (e =P 0ot S5
o o 55 o b e
— /ey BALYS /050 \ o
—+/+¥A \ A4 —v/\4F o bls,
\ —v/*YA VA —/eey e

S Olen 3 e s phe ol addlas s

Moy S8 a5 (o i 5 05 (o 513151 i gy
5 A slagslen @ O w55 (SN i 0 03 S
odd osls OLE O, » Nakayama asdla. ;s Pl o3l
e o 3 65V ol e 3 S &S oS Syt
O 13 &5 ol (glandllan womss il 4o cpl V0] disg 1yl
b Sk 4 s Hla YF 55 patd e (89, (2 sl
b o Sl alllae onl 55 Ad amlie Wl 5 TY
role 5 LB alugaml 5l pan H6 o8 e s Gas
23558 038 My e ks Ol 3 Obge oUs
4 asly o e Gl AS Ky a2l 4y el Culg
Oen 5 Salin adlae 53w cpl alie 1] ol Sl
JFS 05,5 53 ppw ot 45 Lisls OLES o OT 5 il oy 35
2 Seabdler JS 5o Y] sl Ohlen 058 5 Fomb
@S i 4 s 5 b ol dd 55158 55 Ks SV
2> el $Fe B Ok (U e g5y S e ML
Oles cnl 53 &S (gssba 3505 Comtl 35 5 shuy p 5las Ol jleny
3550 53 A Il S AL e lis 3 et 0w o
ole Koo 5 e phv o &S B AL S Gl ek
! 03 OlFees Js e,ls (alen Saksn solen b SleS
Cishe 4 Nl gl ks Jole ksl LT 4 sls s
axjlas Tl Ol i ol OAS bl soben b el
V0 5 Sshsn 4 W Slow B £ g5, 45 O1,1%ea 5 SONN

rf.u).: 6})3ch&:|> QL:J oA r\;'r.ﬂ VJL... .>J3

0 o ke YV oy93 VY[ (g3 5 3T | b asliole o


http://feyz.kaums.ac.ir/article-1-3189-en.html

Downloaded from feyz.kaums.ac.ir at 12:53 +0330 on Sunday January 14th 2018

gf,« 6})3&&.&@‘) J‘)Ji

23 g o A%ﬁj.ﬁ.gm}ur»lauw Slalas r\:u‘ o

& 5 4o
Ohlet 53 ot (on s i &5 S Ol g )
phe 5055 Iy I Sl US4 Sokes sy 4 Fo
Chle 5 a8 5 gd o o g JA AL e LS S (g9, (0

Sy g 3 SHl K Olgsa S 9 o o
.:ﬁ a;L&:..J

S108 9 K
21k S g, 5 Olides p o gl I KIS L

A3 S Al e 4bObL ol sl )
References:

[1] Young EJ. Brucella Species. In: Mandell GL;
Bennet JE. Mandell’s Principles and Practice of
Infectious  Disease.  Philadelphia:  Churchil
Livingstone; 2015. P. 2387-91.

[2] Young EJ, Brucellosis. In: Feigin RD, Chery
JD. Textbook of Pediatric Infectious Disease. 5™ ed.
Philadelphia: Saunders; 2013. P. 1582-88.

[3] Schutze GE, Richard F. Brucellosis. In:
Behrman, Klliegman, Jenson. Nelson Textbook of
Pediatrics. 17" ed. Philadelphia, Saunders; 2011. P.
939-41.

[4] Saebi A. Brucellosis infectious diseases in
Tehran. Rastan. 1993; 36.

[5] Matar GM, Khneisser IA, Abdelnoor AM.
Rapid laboratory confirmation of human brucellosis
by PCR analysis of a target sequence on the 31-
kilodalton Brucella antigen DNA. J Clin Microbiol
1996; 34(2): 477-8.

[6] Nakayama A, Fukuda H, Ebara M, Hamasaki H,
Nakajima K, Sakurai H. A new diagnostic method
for chronic hepatitis, liver cirrhosis and hepato-
cellular carcinoma based on serum metallothionein,
copper and zinc level. Boil Pharm Bull 2002;
25(4): 426-31.

[7] Afzali B, Goldsmith DJ. Intravenous iron
therapy in renal failure. J Nephrol 2004; 17(4):
487-95.

[8] Mark LF. Trace elements and host defense. J
Nutr 2003; 133: 14435-475.

[9] Cesur S, Kocaturk PA, Kavas GO, Aksaray S,
Tezeren D, Ciftci U. Serum copper and zinc
concentration in patients with brucellosis. J Infect
2005; 50(1): 31-3.

[10] Nakayama A, Fukuda H, Ebara M, Hamasaki

0 ojledd [YY 0,95 [VF4F] 65 5 3T | b asbiola o

ChlE s gl BB ol i S e adlas s ax 1 sy
RS 058 4 Comd @Mugp Ololew 03 S35 5 om0 o
Golsme S gybl 3l Ol cal Jy Ad edaliv
L ys polie cpl SRS s 55 Gl e przmes 5 LRI
s guls Wb 5Ll Bl 51 gl cpl 45 A25 o> Dl
A g o Gagh b e sl V] asbe ol
05 89y 5 U C“"‘ Ssgme Ol 3 (S &S Oldls
Wt SWALE 5 @ (e g kbl ey Ol
5 e blbd S SalSL Sl LT pbsl 5 b aula

3 09l Sbds wlyl Gk g 4 Nl G 5o 513 8 e
(sl.gu'| Sldlae SEI olaw 4 ax 5L 208 o slgien Ol

H, Nakajima K, Sakurai H. A new diagnostic
method for chronic hepatitis, liver cirrhosis and
hepatocellular carcinoma based on serum metallo-
thionein, copper and zinc level. Boil Pharm Bull
2002; 25(4): 426-31.

[11] Kalkan A, Bingol NK, Bulut V, Duran B.
serum copper, zinc and selenium concentrations in
brucellosis. Infeksiyon Dergisi 2000; 14: 205-8.
[12] Salih C, Pelin AK, Guzin OK. Serum copper
and zinc concentration in patients with brucellosis.
J Infect 2005; 50(1): 31-3.

[13] Sohn AH, Probert WS, Glaser CA, Gupta N,
Bollen AW, Wong JD, et al. Human neuro-
brucellosis with intracerebral granuloma caused by
a marine mammal brucella spp. Emerg Infect Dis
2003; 9(4): 485-8.

[14] Mobaien A, Hajiabdolbaghi M, Jafari S,
Alipouran A, Ahmadi M, Eini P, et al. Serum zinc
and copper concentrations in brucellosis patient.
Iran J Clin Infect Dis 2010; 5(2): 96-100.

[15] Yazdanpanah MJ, Ghayour-Mobarhan M, Taji
A, Javidi Z, Pezeshkpoor F, Tavallaie S, et al.
Serum zinc and copper status in lranian patients
with pemphigus vulgaris. Int J Dermatol 2011,
50(11): 1343-6.

[16] Geyik MF, Ustun C, Tegin I, Hosoglu S, Ayaz
C. Serum copper and Zinc levels in patients with
Brucellosis. 17" European Gongress of Clinical
Microbiology and Infections Diseases (ECCMID),
Barcelona, Spain, 3 Mar 2007.

[17] Eini P, Keramat F, Attarian B. Survey of
Serum Zinc and Copper Levels in the Patients with
Brucellosis and Comparing with Healthy Persons.
JSSU 2014; 22(3): 1167-74.

040


http://feyz.kaums.ac.ir/article-1-3189-en.html

