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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.

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.

o)



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

[ Downloaded from feyz.kaums.ac.ir on 2025-10-27 ]

Jot g solams Lip s 59 9 o o dbaal y oy 43

¥ ¥ Y

*y

\
e ol a3 0 G N3 demme ¢ S Lo e ¢ Glade 158 ¢ e Ll JleS

1AM

S Syl 4 A gl Al e Ol el 3 prges Sl K0 5 cpls 5 Oll g S ke (golen S sk 1S 9 diile

Q‘l‘j‘ SRV LI | {)b\a.:.'nj; u\?asf.pl.& ua)..ﬂch.au)b:ﬁjmd‘,uﬁ;ﬂ u‘)"’ duéJ\“ﬁu‘MG‘ﬁ‘T‘*‘u‘ e

Al on S ks s Sl b p e S50 5 e g Al ) 1 sl

5o e e 3 F Pl (US55 55 E O 5,098 53 A0 AN gy ol aalllae IS99 Sgo
A (S L S5 e s il fa 5 andllan 350 3130 0 53,

3590 05,5 53 Sl FYNVEENNY oo Kl b3 je (Aeos £9) LA P9 5 05 (o3 TY) LE ¥ casdllan 5550 55 V0 b o 5l il
Solaiire JSay s Olant s 53 o pelaes oS 5ls DL il aalllas S s g IS 0y 8 55 dle YY/FRENY/S
PN b Sl St T o (s gl g 038 Iy Rl

Npd 4 B 55 s paeds pEis 4 Wil BB Sl S Olsea A1 r (555 5 e g0 S 1S RS

081-080 Siloie NYAF 65 5 5T O o led K5 S 0593 (R R — el asliols 5

S 5 Gaie sl len At gl el e S
[P] el Olat 53 DlaS i (o s Dl s
Sl ien bl ol oS ol al 5ls sy &S IS
sl bl ple 5 cmalio b jpa 5 i ol (55l
Oolen 53 390 o3limal (golow 385 oS lp 5 (o
A & ees LS ule Oly JulB dald cisie 4 s
Gl RIP 5 Al bl el s bl s e
adlas 5o Mark [V] asl e aibe g mwole Ksbul g SU
Chle &S Klos S B8 Sk p 4 e Oles 5, 255
i 3 Ol ) 53 pie s g0ty LSl 5 s oo
ol 0k 0y K5 andllas K 5 [A] ol YU J S s S L
5 WL Jals Sk 4 Wae Ollen 53 G9) o o &S
plul 51 Gua [8] il on Rl Osley ol 53 et (8 gebae
Moo Slylom 33 555 3 e p e gl S o3Il anlllas
I3 032 YU izman 5 (e 05,5 b OF 4l 5 S 5ksn 4

..\.i:lg@dzq|w):rpbwlﬂ:)}aﬁdls

by 595 9 g0
(Cross sectional) ki aalllae ol plxil (sl

DL phe dgd Oblen Jsie oKLy 4 &5 Slilen
s WOl Gl Gt saasie B Gb g e3ge aaxlp
6)‘».3 Jals 0_5; é‘)‘ A ;.fl::‘&a' g IRRIPTRIRT )"9-\..«‘5}3
Olest b i 9 o B3 51 g 0090 (sn 5 51 3 51 a1l gla

Lo 9 o i 95 BLl yp e sy Olues

04y

P 835 e Sy 2 1S O S

o0
JKie 5 cpls g Ol o S e (ol S Sy
2 Golem pl 4 S1aBl e Olgr gl )3 nges g
Sbus s g2 Fo wdd Sadsy abs)) sba,seS o
w5 Sl bl s oylad Dl 2 0 p5rad Wl e
Sl Skl bl 51 (K O1pl V-] el s (555
23 8l 0B S5 Jl5m Ao 53 YYO Of pad 5 cl b S
Olgao! Dbl glabuy) 51 (S 53 S sednl o) S
SBELE [F] ol 0k 5,50 dasys OF B35S I Ol e
s gie t‘”.’: 3 Rt (S5 rg)’& 059 39 g kit
GRFE (ol a9 S g s S5 b 5 SISOl
ol 4SS by lad e Hlsds 1) Sldl Gskeyn (SedS
SIS e & 3550 53 o ARG SISt Ky

[o] Juf»buﬁ 4.‘3’.‘,5 qu s:)‘:}\,lﬂ}ﬁ ‘5)5.:.3 :ﬁ}deA

OIS (St jy pole alRitils i ganalyil slacs lows Slinions S po ludils'
OIS (St pale ol8ils i gigie Sacs low ik 55 pa o lils !

pole o8> uallw  ge elozl Jalge Olidos 3500 skl ©
OIS Sy

OLBLS (St jy pale sl o g gomiils Sligized diseS oS iy (S9omdils "
soiuns saiggs ¢l *

i Sagd Obias o LIS (S 3y pole 2Ky (LIS

SFIDOOFN 1 )Y sunandygs <NPPSIAPY - s0dls
soleimani.zahra@yaho0.com :Sxg)3sH Cung

1WAS/5/5 1lgd Sy ANG /47190 :adlys A6


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

[ Downloaded from feyz.kaums.ac.ir on 2025-10-27 ]

o 5309 oo T i) )

340 o};)éd.s:b_,g };J‘;w:): f)fg;’-‘”\w?/\“fﬁ‘ﬁ JJLS
P/ ) el aS

=055 53 e S35 5 e slre Bl 5 SOl =Y osled U

adllas 5540 (gla
Sl
P oSk sldas g

Shse

\LVai Voo o RS p B e
<a/any

\S/YE \YONNF O 3 G gms 53

0/+A AY/PA o Jps r,f‘,\._.a) r)
<u/vey

VIYA VA/*A 0 3,50 rdsws 53

23 o 5Rls 355 on 0l ¥ oosled g 53 4S5 b0kes
- ewd b pf‘;,,e WYAL s 063 55 s WWY/A L plp Ols e
AP=4/8VA) 545 ls ime sl Blod 31 gl Sslis 5 es
b opl 065 55 s VWIT L ply Ol 55 (55 oRils cmiman
Bl 51 55 Wl ol o s adiems 53 p 8 ke VOIVY

P=2/$¥Y) 555 s sme (s k]

=058 33 o S35 3 e Dlome Sl 5 o SSle =Y 6 jled Jsd

e e g aalllas 5 5e gla

Sl el
P oSl sl S

Sl

Y/ AAMANY 4 3 p5 o) e
+/AVA

Y+ /50 VVY/AY Al K3 (d s 5

\ZAR v/ 4 >0 (Jf‘_}'_ﬂ) S5
Yainy

Aoy VOINY Al 05 (A ws 53

23 301 53w e Sk Aas e OLE 35 ¥ ojled Jpur
sl s 53 0 8 Jet) WEIV b plpy 5 035 iy Jls ¥
Gidiows 53 08 et VMY bl b Fr (VL S13H s
P=o/YYF) 555 s gme sybl Blod 51 LT sl 5 es g
2 VPP G ply e fr 5 sl 5s sy Rl (romen
4 03 i gms 53 08 e WIFY b 4l Jlu Fr YL 513

AP=0/8AY) 545 Jlsime s5bl Blod 51 5 T M|
o35 03 o 830 5 o Dlome Bl 5 SKla =¥ o led

O ey anlllae 3 g gla

Sl el
P oile  slaws pia

Sl

14/v4 WE/vE vy Ju ¥ 5 A ) e
AL

YO/AS VAT YA JL e VL (R s

a/ov gl vy Ju e s Sk s,
/P

oY VV/Y YA JL e YL (R s

0 ojladd [YY 0,03 [VF4F] (65 5 3T | b asbioba s

N frn b oo Conds (Kot 3 25 481z by ks p
-4 ool gl (r=-T% 5 P=14%) 55 555 5 oo it 33 o2
sl 661am sla s (MANOVA) 155k 51 sslizl (sl
A oslizul Ty gle Kaloa T 0ga51 51 5 A3 plowil 555 5 o
33 amlis lp dged o dpep S el b dised oo
Cwsty a2l 5 A3 Ar OIS o3 A0 Olisebl (5 Kilee
Mg & 4z gl pewd 53 A3 S 5550 5 alie andlas I ekel
Sl S5 1 ST s F el 6 ged e S i, D
o e e 505 adllae 3y @l B 0% 5 sla i O
o (pdar pegdy Sl b s adlae 3,50 5151 65
SPSS Jijsle s & oMbl 35 505 5l day A3 5 S5l

o 03lil T 05031 51 Laosls Jdow 5 awglis (gl

b
S99 9 o= e SBE g sl ol s
2% 5 QL i degd Olwybow 53 kw4 M Ol5leg s
ot 53 oS Hebilen 238 plml & Ver (g5, VAT Jl
055 55 andllan 590 5131 Sle 0358 00 otalin \ oyl
Lol JRS o5 8 55 5 e YYNVEENNY L 4l 5,40
555 4l gmn g bl Blod 51 Ml ol 5 3 Jlu VY/FEENY/S
adllas 3,90 058 53 535 Comir sl (momen (P=2/VAR)
Solsiime Suls soll Bl 515 e KA 4 and SlS

(P=v/A¥Y) acsiws

53 i G35 e Sl Sl 5 S ) bt Ut
adlae 5,40 055 53

e Sl il

Sldas gy
(a)3) (sla3)
\Y/8Y \nvAdi o J s
+/Va] o
\YIVY YYNE O 5,90
Ve Yo 3,0
95
Y. \0 85
+/AYN o
#A a1 Ay
80
Y \# )

3 3 et il DN A8 s on OLE Y 6jled St
23 e g Sl el s e adlllas (slaey S s p g
e VOV L Rl RS g S 50 g NYONE L il assm 0s F
s PNy oag VG 2,58 098 534S 5y s 02 0 5

095 33 VAL il a0 058 53 655 5N peomer

04y


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

[ Downloaded from feyz.kaums.ac.ir on 2025-10-27 ]

5wl Sl Al i JAS e 4 ol Oley
gl B 555 5 e SR &S Ko 48 S am DL
S Golen Ob 3 Ol (s ol 5 bpS mlay
o 5 55 4 Ales S ASU T (rmmen 33 8 i Ll
ok S5 f¥oa 5 Wil SB Gk golen 2se 0 e
ol Olys 5l da g 8 e 5 Suy e B Cenl e
Ol s a8 Ks adlae S s VY] 558 o Se3lll (g kew
Ololes 2 o (o S 55 I 58 el ol ol
oSbe G ardllan 55 [VF] ol 0l 3,155 kg 4 Yoo
e3gdme b Jlu Fo/VFENON Y ks 4 N Hle 3131
S5 Ol 3 b e it s e P BOE
Slem YV &Sgysba 39 (35308 5 28) Joolie 5,5 canlllan
3148 Wles 9ol dono 5 305 peiioue ol iz g 0T Hlrs (Ao ys AP)
SPag paE 53 Sl S Ulgen e e Sl
YU O oy gl Sl Jisay 4Kul & 42 5L 5 353 oalina
b oosd b R adlhe & Wlesged oty g
23 3gh pwyp Obys (b ys 5 JS paie opl (e O
o e e 555 W 5 olylla g bu g oS adlas S
et dd oLl o By s Kkes 4 Mis Okews 3 (535 9
Qb oo Gl Ollen cpl 53 555 5 et (o ShalE &S 45 S
Wil bl Sy i paie 2590 53 OF B )y
b alie aen 31 o ol adlas S1odel Cowsty mls [V0)]
S ol Olher 3 OKer 5 b B s 0dd plowil Dlallas
s S I Sskesp Ooben 03 15 55 S 5 e Sl
DKy aladis obsle (oolp (gl im gl Sy Yl
el iz 1] a3b cald )l okiS axg Ll e
2 Sgkesp a4 Nem ol g, edd el Sladllas s gl
o 0313 Ol Sldllas cpl 53 ol s sl Camwsts 4S5 5 5 Sl
3 30000 Yo s Shlen 55 e agw b 45 ol
hadlas 5o PPN] bl S8 LOT 53 gy (o e
W) Slew 55 Y8 (555 35 53 OSes 5 e hawg &S Ko
2 e e B S0le S Pl (e B VY 5 05
05 e QYA 5V /¥ i Oleys 3l Ay 5 b lewt o131
o o sl Kl (rzmen (P=/FA0) 5 2w o
SE R 5 2g s 53 08 e VAP IS 05 5 5o
A edalie o 531 b aylia s Olyley s (o2 pela 53
JRS 098 55 9 A Hlew 5131 55 g5y (o chlE 0L
chl Kl (P=0/8Y0) s adws 53 p S e SPIYA

A 53 p B hen A4IYY 0boys 5 g Ookey 53 (555 2 e

0¥

Ol ol g B3I a8 das 0 UL 557 5 0 ojled Jgla
Ll caxils 5959 oo g anlllan 5,90 cﬁL“‘J)fogf‘f“'ch“"

2 2 gy (G)la s dlaly Sl b s o0y pelas Ol

axdlze LSLQJ:C.A QL:A Lﬁ:w—a B)La.«:/ J}J;-

S0 o P

B4 ALY \ Pearson Correlation
CVYY V000 Solsone o
Yoo Voo Voo ol das
e i D) oy e (Siet = ojlacd S
o o 35 o b e
— /ey —v/\ap /050 \ o
—/AFA \ Y 14 —/\4F o bis,l
\ —/OFA o/AYY —a/ey oS

s Ol g3 e e i bl alllas o
Iy S8l o) (e v 9 3 @l BB 51 Rl Sk
3 6AS lgolen & O oy 35 NS i g 00 S
ok esls OLE LK 5 Nakayama st s Gl sl
g oo 3V 65V sk S 5131 &S S Syt
OF 33 a8 ol (glandllae e ailive aoe opl V0] K g 1yl
b Sk s Hlow YV 53 et 5 s (S5 (2w s
o o Sl alllan cpl 53 d aeylie WJlu 3,5 YY
role 5 Lo alugaml 51 pan S6 o8 e s 6s)
23 505 038 Iy i puighwsn Obr 5o Ol sl
4wl o PRI AS Kk s AT () @ (e Salg
Oen 5 Salin adlae 53w cpl alie [1)] ol Sl
IS 03 8 53 ppu s oS Lisls OLE o2 OT 5 ol sy 35
53 Seyboler (JS 53 Y] el Ol 05 F 5 Somb
leS s 45 s 5 Lol o SlF o Ks oVl
23 )l She B Ok (U e 55, S e AL
Oles ot 52 S (g,5bar ta)ls ol 55 jghuy p sl Ol
258 55 Ml o Sl ‘rn"‘ SIAL aslin 53 o 0 o
P IR e R
gl 03 Uges g el ple Sk n oles b OleS
Cishe 4 Ml gl ks el Dkl LTS ol s
asllas @La' ol Ol pdS el S Gl Jele gHlen bl
V0 5 Ssbws g 4 Wi Dlaw B 70 (g5, 45 01 5 SoOhN
Pre 23 S35 9 o chle a5 ol LS s rl:ul rll.u 3,5

0 ojleds [YY 0,05 [VF4P] 65 5 3T | b asbiola s


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

[ Downloaded from feyz.kaums.ac.ir on 2025-10-27 ]

e $30 3 oo g dail) ()

a5 gty 58 M dgel e L ailis Sladldae pl! el

S 5 doms
Ohlest 3 ot (o i 5 I8 D 0 fgeme 5
g 5 03 1y SRl ol pme SO 4 Skeg s 4 Y
Sl S s e s UL e s LAl gy e

P p gl 5 SHk K Ulgsa Sy 9 e e
.5 g0 eslatwl

S1oud g K
2 b aS 55l 5 Dlades p e iglas 51 KI5 L

A5 S ol en abObL el 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 1A, 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]1 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 ojladd [YY 0,03 [VF4F] (65 5 3T | b asbioba s

chle s glaaNe [ Ol i 550 adlas 53 ax ST o
IS 058 4 Comd @Mugp Ololem 03 G55 5 om0 o
Sl Sl gyl 5l Ol pl Jy Ad edaliv
0L 5o pole opl ChlE 55 58 Glhar ok (pomen o ARSIK
s gls Wb 5Ll Bl 51 mls cpl 45 L85 o> Dl
Ay Rl Ghagn w4 gl V] asle el
2 89 3 o= ghe Ll Ol 5l (S Ol
e Gali y WMo plate ) p ABb e (O Olsle
5 bl S SASL Sln bl plxl 5 b b
3 eobie Sl wlyl Gl g a Ml 2 ae 55 5 63 geay
fl:,.ﬂ Slllas SEI slaw 4 ax gL 058 s slgi 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 Iranian 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-fa.html
http://www.tcpdf.org

