WAD obasli KA Sl oF o)lodd Ve 09 SSbjely (alleyy il

23 3o T3 (259337 9 C (yailimusmn (89 16— al8 (S S Jlogar (2 loawlly Ol pnits dsllbae
Sow 23 QLS T L o2 =il Gugido Cubs

23l jpulic a3ls

Ol dsogyl o oMol 35T ol cnagl dnlg (E5S § lgn o) Sodimg oKl sl
kn_az@yah00.com :clslSe Jghus odiu o
AZA R PSR VL VATAVA SRRV I PRy

saS>
gl aalllas 51 Oan ol ol jen B 5 S sdate L2050 b aS 03 S ple slasslen I (DM) uside cubis
53 (ADA) 5Lals 05651 cdlad 5 (CYs-C) C il ((HOY) (it san (TN | (oI5 15095 g aledly Ol ks
=455 ol a1 9 b 09 8 5 grabe b sl 1w candllan cul 5s ABb e K 53 OLaS T b ol el gide Culis
LMy 3 (ECL) uilvcm g oS 5 21 o 150 ¥) S 51 eslizal U ADA cdlad g Hey 5 Cys-C Tl o o ch..« (gld
L ol Hoy 5 Cys-C Tnl plawdly sha 5o (p</0Y) Slsgme ol 31 OLL 5o 3 F s las ol 055 L 5 S0l
slalu s sl 3L andlas @l el Wl 055 b amlis 53 led 09 8 55 ADA Slled 5o (p<t/0)) Hla sme yalS
A S (promen b LK Cobs Do pde 53 1) e 4z ax g e 45 Aas e ) sl 5 S sl BLs
3 sl iy S 1S 555 Jeged g T ke 0o VU b (T (glad gl Lo guasns) osl s (63 Shos 31 L ADA

AL 3l LU K8 e 5, 0558 als

s.<.w uuwjl-_'Jw C«JL_{.: s)\l,_ﬁi/.: d.:)_,;.:i Ces wj%ﬂ “é‘;f—d.u dl.a;)b_,:; lﬁb)‘s .ng

YWY


www.SID.ir

abl)‘ W.Jac 0 9L<

g C bt o Bope— B gl )S logn olowdly Ol adllas

odus Cys-C C)a_.» BERT-FEve s AW YN VR PGV T
¢ )=l ;3 .(Lassus and Harjola, 2012) s, &
IS s 53 B S S5 Vsans o e il S
Bostom et ) was o 0lis |y 355 b5l elys el
aiar ile ol 8 il S5 4 5 (@l 1999
Cble O Olae e e 5 oM w5 (e
PR Hy el S5 SU et 0 el S
(Lassus and Harjola, 2012) »,l._ Cys-C ol 5
ke Oladlles Sdsuls 53 a8 ol Sia Vﬂ
2 oAl b S S Olssean |, Cys-C ool
Jensen ) Kles S 18 S 53 ads s Ses L5
(et al., 2001; Almy et al., 2002

Cd sy e 5l ¥ b sne ot
23 pemelS G b S s 5 SV G Jel T
Fartashvand et ) s o ol ASl 5 6 alas
— €T 5 1 sy 5 gl Ol L (Al 2013
L SSLi 5 andls 55y 3,5 500 53 oluanl 5 5b
DUl 53 35U e el 51 LT s gutat 3|
oel—3l —3laze (O'brien et al.,1997) .|
05w CTNE T o 5 o o0 238 (5 003540
5 ool Sl LA Ol 5 A0S e i
b s slacul yas i3 gl o gl
Ot CTNE clae o e Socan 5 ol anslis
Collinson et al., 2007; ) 3,13 3 4> 5 3,18 500 ool
e Olagss (S ) 4bas (Adams et al., 1993
gt bl iles S 318 ) Sl s €Tl ol s
S 3y epide Sulis w4 Sae Ko 3 i
Fartashvand et al., 2013; Leonardi et al., 2008; )
.(Lobettia et al., 2012

.

doddo

3= amy e OMD) oo oo
53 0l eSS ol S e laggole
Ugarte ) > 5 oo asein Sludl 5 5o5ir sladi S
2l oS 5 S s esnde Sobs (et al, 2012
Syd e o ded Sl bt Sl ple 53 5 00y
M 1 glaaas > (Herrera et al., 2007)
Glacas ST 3l eslaal 5 Gl asdis o 3l
5 (Sl Uy Se) Lagslss o Jte o sl
g «(Merrill, 2012) 055551 (sla s 555, 5 S 518
sl hl 8 slela e LB sbay DUl 55 2ol
<—Las".(Sohrabi Haghdoost et al., 2007) c—.!
Elresl 55, 53 e Mo 51 (G Olgear o side
WL sl b3l 5 el el S 5 S
AL e egtde Cobs S pde 3 Sl e O

LSS oo 552 (CY5-C) € i
e SLne S s iy S 035 0l kS VY
s, ol (Villa et al., 2005) el Gl 355,

9 el .,\.J}: CJ\M)}.E@)\JM 6L‘hd)l.w CL‘J)J

Cola ¥ 0T e a5 o S 55T 0 JIs o
M ysb 4y 55, o) (Filler et al., 2005) .
53 ooluss s eded il IS 3 Lady e IS by
25 o U 5 odmsb dla S5 sl s s
L 0l y2ea CYS-C .(Antognoni et al., 2007)
S 3 Shee e 3 o Solagm (2 S A
Gl o OBl (o a5 ol ol sl
0Ll 55 (GFR) 5 50508 0 gnel 2l Olsne 51 8T
Lassus and Harjola, 2012; Rosenthal et al., ) <.l

‘g_.JL.@J‘ 3 (,.,c\ alise Ja.i‘fl BE ‘L.J'i‘ 2 o Me .(2007

\\As


www.SID.ir

WA kol YA ol oF ojladd Vv 090

Sugaly (2lKiloys  wlid ol

L ol got oot ol 02 3410 (95508 55 2
b B Julsull glad sl ol (il i
A5 Gl 0 sl ST a6 S e sl
5 5 LSO 3 O3Sl Jlsd slne i
45 e gat I 0 8) 05 SY 5 s san
(35 A5 e pop O alpdens e
.(Rasool, 2012; Tamura, 2002) .l .
i 5o Slasdllas o 0SS LSl s
Hey €Tl leadly 5k G5 slo sl Sl i
S oyda &3 53 (ADA = Jlss 5 Cys-C
U B - VP P e 5 PTGV [P WA RS L
5559 Gla el )y g &S el (glanllla
Gl s baads 5 b5 o onss 51 2T

) oS (Bu‘ L;T.'L”J

LR EELD
o 3 3 S a3 Ve caalllas sl s
s b (e iy-ro 4p§;\§ Y£/60£Y/00)
53 5 0dd e (25 5 ald) (oles 05 5 53 @
SioliS sl JS oslol by p sl Dlaiad S
S5 GNP SN W SN P U BT
Lo es slos las Bl (513655 ilig 5 5,1k
dos 81 53 0T Cgby 5 g a3 TY-TO
a8 adle Ll s b @l s S s
—or Al (SIS 5 (SGdST dsene Dl
Sl |l a Sl Bd 5l 055 5 28 gladd ol
3 el (s Seo 5 Jow J510) S5
a5l ) UKV as ool b el pen (sola O sl

33 03 5l e S 30 T aen 4 (V0 mglkg

YWo

5130553 a8 g S Ol ]
S il ol i ld O ] s (5355
Sladybn s 53 Lo 0T SS 08 m ol
Ly OF a5 ol 0l asiiie Oy ema e
3o oolaS ECY,0,8,8 ADA) 5Ll o555
sl a5 3 ADA (Rodrigues et al., 2012)
S 3 sl S s sl & el (S1s
2 ot o o1 5 B £ ADA i
035 S 350 o 5 T (SaCon 5] L3 5§ 5Ly
St Tebad e 53 0T cJlab e
e Y (Gopi et al., 2006) oI B slad o
gLl S SLapailSa 53 ADA & ol S5
EJlad o35 oS 5 ad b 55 5 L3S, B0
5 e Sl (S S o lasolen 53 O
Atakisi et al., 2006; ) 4oL o il 53l S Ol o
ADA =l i), > S\ (Aydin et al., 2010
e Ll el 0dd 3155 e 3 e ld ) sba
(Gots b L5 Ssi0) S5 gl 55 Ll e
o3 5 35Sl (S 54) a5 e
Rasoulinejad et al., ) .l aul33l 50 sl 2ol sal
.(2009
waldul S Ol peany (HEY) Gt pon
S s Osdlites Cdlie 0555 5l
4S ol ods i b 5 3y 0 A5 i gete
2 Ll I 50T slad ph ol 53 s san
o5 o slaslan 5 AR LST Sl
Ol Lot ot p S e S 3 0L
35S ol £ 535 53 (055 53 (i 5o
J=o S5 A s s B 5038 LS


www.SID.ir

abl)‘ W.Jac 0 9L<

g C bt o Bope— B gl )S logn olowdly Ol adllas

LS <=L>_,_;l (Cobas; Cusabio Co. Wuham, China
oS3 S s 3l skl Ly ADA Sl Ol
.(Elesys, Roche, 2010) 45 S s jilois )
035l «(Crea) :osl, S «(Urea) o5l (Glu) S48
Sy (Hey) i pon 5 (207 (6,
Parsazmoon Co. Tehran, ) slac S L ¢ 2 JS
Spekol-1500 e 55 5 Sl o8 s L 5 (Iran
Ls S (g S0l
Losly (g ,lof Juloei
Ol bt Sls &y gty el st (glaesls
t- 0503l L Laosls s &l kS pns 5 41 Lo
(Cary, NC, USA, SAS) SASVI.1 «l , L student
AP/ ol (sl e slame A el

NI

Lasl

ol enls QLIS Jdm 5o b mell ool s
s sl 53 (P /0)) Sla e ol o
05,5 4 Sl b3 ey, S 3 Hey 5 Cys-C Tnl
(P<+/0V) s mme falS  Jolae 53l oy rJL,J
05,5 & i 25 o535 03 ADA LSt il
Ao S edalin sl

SIS Jood ol it Lo 4 sle g wiin
3525 pds 1 Oluabl sz 61 AVGTT) (555
s SOl ey aalsl 5o 5 A bl cls solas
535 L (dl S 1,081 5) OLS I J sl
O ol Shie O 53 53 Sy s0u 00mg/kg

05,5 am Sl dps sk Sl s s s
(Liuetal., 2002) 1i 355 «oobs @l Cogr las
S5y (e (IS rL?al 50 a3l e IVGTT
Al s s SIS s B sl L ol
S e a4 a5y o et 53 A3 S
S s S 6 S0 s s A
U Gl ooV Ol5e a) 0 8 e ool (5 S5l
S ol S5 e Sl ) IS Tl
Lot aan 51513655 ola am 31y Sl a2l
5l 05 4 sl e iy (2l 5 dald o 5)
dlash sl glad J a5 At Sllae 55 30k
L s 8 Sk Bl aids j3 00e 555 b5 b el
0555 OLL 53 Lalg i s Lamadly slaass yo
S s S Gy b ekd by g canllas
A0S e sdae (JUsdsd s gl JoS JUs
s i lewdl 5l s CTNE Cys-C (6,551l
olantl slaeaS b o a5 ELISA (RA1000)

Mybiosource, San diego, USA; Elisa, ) &_..

\\74


www.SID.ir

WA kol YA ol oF ojladd Vv 090

Sugaly (2lKiloys  wlid ol

Wl 5 mbs 05,8 o Slls 3l s o Sl (5 Sl SO ey o ledly sl el anlie =Y U

sl 89S

L 0,3 o el

YXY £

TSR A mt

Yy/evE ¥

vesox £y

VAL VY /84T

AR £V AYT

\VEN %= VA 3

£Y/v4 £ Y/AL

vY/sv £y

VYA E /Y

£4/\YE v/eQ

o/AVE /)

£Y/04 £ §/AL

qY/ov £ VAV

YA/OV £ VA0

+/AY £ /T

Y4/¥Y0 £ Y/AL

YAQ/AE o/YY

(Cys-C, mgll) o op5linsw
(€Tl pg/ml) 1 15 s 5
(Hey, mg/dl) s san
(ADA, U/L) luels i35l
(Glucose, mg/dl) ;s ;I
(Insulin, pu/ml) -3 50
(Creatinine, mg/dl) .51 S
(Urea, mg/dl) o,

(Zn%, ug/dl) s,

p=/+N) sl sy Lm0 s pre Sl 929 0850kl T e sl oas 0305 Ol Hlas Sl il Kl g0 laosls

ool ot .(al., 2009 Yasuda-et a/., 2003
= s el Ll S LADA c s ials Yl
aS Glol 51 asl B e (o sk Snls) (ol
3303 o= sy sSU Sl pesle Cobs (ol
il 25 ol LT slad b ol
5 G JU sl Glad s ol 2alS 55 s o
o i sk st Jike ¢ 518 555 g
5055 slad o ol 1l g 5L ! &
5ol 3L sl @YU clle SIS e Jlal
ialS [ ADA clles (Bua ol & o 8y Jshes

4%

S 345 4ot 9 Sy
55 s 05,5 53 ADA s aalas ol s
il SialS ey BB b 4 Wl o5 S L anlis
ls s sl 4 sl oo 5 53 ADA sy
S ol o g8 sl ol a5l S sl
el sla sty s s ol slad e 5 Ses
JLB 5 slad sl ol Jlge sl 5 S o =25
Ly JL 50T Jsbs Jolas 5 o s Jid s 555 abansls L
5l (Tiele et al., 2004) 1=S o fdas 1 e I
Jetmed sl by o fese S G SR b
Manjunath e ) ail . Jsle |51 4 S48 5555


www.SID.ir

abl)‘ W.Jac 0 9L<

g C bt o Bope— B gl )S logn olowdly Ol adllas

52 Cys-C Ly ks .(Antognoni et al., 2007
st Job b Gl s 8w cnd s ey S
Sl L adaly 5o lodd iz addlae sy SV
oM 3 ey ey ide oy 4 Mae S 55 CYS-C
ol o o5l 5 el S mlaw b SIS sl
S sl 3 Cys-C elle Casx il L
Colodss 5158 dzsls |y (sdS Sleyb b s
Cys-C 58l casdllas -1 5 (Scallya et al., 2006)
S5l ol s sl Jlez=l 4, DM o5 S 5o
Al oo Sobs 5l AU
Sz Oty el CTN s 2153
W] e a5 s Y el L ol
5 (LDH) 5U5 5,00 SSY @ Sl S oo 23,8
L ol aalllas )3 5)0s 5,8 (CK) 5ls (51,8
Wle oy 3 L aulis o TNl Clals wr i LG 50 8]
et Ly alaly s (leds i anlllans s Ak 4l 3e
sdis sl S s Ko Tl cble Lleudl
M Ol 5 o5 54 CTNI gl Pl e
Saleid s e slalSu s Ll Sl S «
3l Ctlas bl iagio bas Sl el 55058
(Atabek et al., 2004; Silvestrini et al., 2012)
e ool S ol adlas js B
Wmls 5y dldsan Al cobs dbauly L S0S
035 by Ok LSl )3 L3St 35008 5 557 0S
Sla s s 5 0L 3151 5 (Mehdi and Toto, 2009)
oSes ($slan 4 OLe O s €Tl LS 5l 3
S Sbrss s Ll e a8 das &) el Sl 5 e

Jjﬁifu.ak;“btib 0);)3 J)ls_xﬁ “-”:‘.""’T

0> icnl oo apd a5 S sl B das e
0558 pledly Chale a5 LB 2als b addlas ol
axlpe daloy, S L aglis 3 DM 053 55 (55,
) s il 5 S35 038 i Bl ks
55 L 2alS L ol 350eS 5 conl o asiie (T
Sl el odas b 4 5 O el ot 5 Shes
Honscheid et al., ) c—ul ol aa (T slac i s))
Sl 5 i s 055LS (@l s es5ke (2009
55 54zl 13 ol Jld e 55 5 03 ADA Lol
Cooper et ) LS o &S (,_U-;T 62300 il
S0 058 SIS b5l s,0p! 5l Gl 1997
38 S epl s yls s 5 s ADA T e
L35S 0 ADA b als Jlex! Jle
A RTE S ST (P
S ol s Lol 2l 5l S
sl 3 e S sk woysl e O lS L l
U Ll ol U 32 e szl oS 5 Shas
3, 50es 5l ds ;5 Vo S Sl B IS ) sba 5 el
Kaneko, ) 48 o juis oliosl Asl 4 5 0 5l 4lS
Gl Ll 5 6 =S el (5,0 5l (2008
i BLS oL 658 5 S s Il sl el
= Sobese S 0lse 4 C b i i b3
Sl ot it ld (55018 O gl 2l s 2 03
3 9dee Oladllas ¢ Sils s .(Villa et al., 2005)
3 ol S 4 o 1 Cys-C ol a5 5405 35
o SIS Sl sley 4 i a3 oyl
S 30l 5l e S obse Olseas |, Cys-C 505 5
lesls QL5 J5 0 8 0 el i Oljn s 2 S
Jensen et al., 2001; Almy et al., 2002; )

VYA


www.SID.ir

WA kol YA ol oF ojladd Vv 090

S paaly 2l yd  plis ol

Lol cbale Jals slos ey, S 55 caslas
55,5 .« Hey

oalS 4S5 S 6, Sam OS5 s § o 3

@3, has 3l sdasplis Ll o ADA o 5l ol

543l 655 055 35S L 5 dlsesp el ot

SIS 5 B el (s b Sa s b

oadsie (pl o i a p ez 5 o) oS ez e )

Cbile 5050 (HOY) ot san b alal, o
Ad edalie Jald 0,5 4 o Jlew 03,5 s Of
S gl Ol b ddaly 5o (gled Jame 5158
3y ol b Ll ol sy s S culis s Hey
o M sla 558 2 5o Hey gl mlawe o3l
Sals ol Jlaas! cle &8 conl ol 3158 cals
ol 093 3 Vo by 5 S ba il cbls
llas L S (WM BLLSn s elodis) L0 s

o=l 5 aS 55l e s Jleal ol s u"‘)"("‘hﬂ’"

&lbe

Q-;a.«.b) u;l.i))‘ (\Y’/\/\) r el 6"3"&‘)"‘ 9 A cg"_,\...»j.\.b u"‘J@“’ ‘U'” L‘-sﬁl-\;a o ‘LﬁjL‘aJ S s oS ‘°'>‘).V'.‘:E"’.
S isls J(_,i)?»l: 4_L>f.au,o)§j>- 3 WJJ))‘};;):M\ L ookie Wl u‘}":L“ Culs obew o3 LoDl it o
£80-80) 1l ¥ oled o5 (5 by el Sl

e Ugarte, M., Brown, M., Hollywood, K.A., Cooper, G.L., Bishop, P.N. and Dunn, W.B. (2012).
Metabolomic analysis of rat serum in streptozotocin-induced diabetes and after treatment with oral
triethylenetetramine (TETA). Genome Medicine, 4: 35.

e Herrera, S.G.J., Varges, R.L.M. and Bouda, J. (2007). Alterations in hemogram and selected
biochemical analytes.in diabetic dogs: retrospective study in 40 dogs. Revista Veterinaria México,
38(1): 55-62.

Merrill, L. (2012). Small Animal Internal Medicine for Veterinary Technicians and Nurses. UK:
Wiley-Blackwell, pp: 256.

¢ Sohrabi Haghdoost, I., Ghaleshahi, A.J. and Safi, S. (2007). Clinicopathological findings of diabetes
mellitus induced by alloxan in goats. Comparative Clinical Pathology, 16: 53-59.

e Rohilla, A. and Ali, S. (2012). Alloxan Induced Diabetes: Mechanisms and Effects. International
Journal of Research in Pharmaceutical and Biomedical Sciences, 3(2): 819-821.

e Lassus, J. and Harjola, V.P. (2012). Cystatin C: a step forward in assessing kidney function and
cardiovascular risk. Heart Failure Reviews, 17: 251-261.

e Villa, P., Jiménez, M., Soriano, M.C., Manzanares, J. and Casasnovas, P. (2005). Serum cystatin C
concentration as a marker of acute renal dysfunction in critically ill patients. Critical Care, 9: 139-143.

e Filler, G., Bokenkamp, A., Hofmann, W., Le Bricon, T., Martinez-Bru, C. and Grubb, A. (2005).
Cystatin C as a marker of GFR-history, indications, and future research. Clinical Biochemistry, 38: 1-8.

e Rosenthal, S.H., Marggraf, G., Husing, J., Goring, F., Pietruck, F., et al. (2004). Early detection of
acute renal failure by serum cystatin C. Kidney International, 66: 1115-1122.

A


www.SID.ir

03lj pulae 0glS” g C bt o Bope— B gl )S logn olowdly Ol adllas

e Antognoni, M.T., Siepi, D., Porciello, F., Rueca, F. and Fruganti, G. (2007). Serum Cystatin-C
Evaluation in Dogs Affected by Different Diseases Associated or Not with Renal Insufficiency.
Veterinary Research Communications, 31(1): 269-271.

e Bostom, A.G., Gohh, R.Y., Bausserman, L., Hakas, D., Jacques, P.F., Selhub, J., et al. (1999). Serum
Cystatin C as a Determinant of Fasting Total Homocysteine Levels in Renal Transplant Recipients
with a Normal Serum Creatinine. Journal of American Society Nephrology, 10: 164-166.

e Jensen, A.L., Bomholt, M. and Moe, L. (2001). Preliminary evaluation of a particle-enhanced
turbidimetric immunoassay (PETIA) for the determination of serum cystatin C-like immunoreactivity
in dogs. Veterinary Clinical Pathology, 30(2): 86-90.

e Almy, F.S., Christopher, M.M., King, D.P. and Brown S.A. (2002). Evaluation of cystatin C as an
endogenous marker of glomerular filtration rate in dogs. Journal of Veterinary Internal Medicine,
16(1): 45-51.

e Fartashvand, M., Nadalian, M.G., Sakha, M. and Safi, S. (2013). Elevated Serum Cardiac Troponin | in
Cattle with Theileriosis. Journal of Veterinary Internal Medicine, 27: 194-199.

e O’Brien, P.J., Landt, Y. and Ladenson, J.H. (1997). Differential reactivity of cardiac and skeletal
muscle from various species in a cardiac troponin I immunoassay. Clinical Chemistry, 43(12): 2333-
2338.

e Collinson, P.O. and Gaze, D.C. (2007). Biomarkers of cardiovascular damage and dysfunction— an
overview. Heart Lung Circulation, 16: 71-82.

e Adams, J.E., Bodor, G.S., Davila-Roman, V.G., Delmez, J.A., Apple, F.S., Ladenson, J.H., et al.
(1993). Cardiac troponin | a marker with high specificity for cardiac injury. Circulation, 88: 101-106.

e Leonardi, F., Passeri, B., Fusari, A., De Razza, D., Beghi, C., Lorusso, R., et al. (2008). Cardiac
Troponin | (cTnl) concentration in an ovine model of myocardial ischemia. Research in Veterinary
Science, 85: 141-144.

e Lobettia, R.K., Kellerb, K., Kettnerb, F. and Dvirb, E. (2012). NT-ProBNP and cardiac troponin I in
virulent canine babesiosis. Remo Veterinary Parasitology, 190: 333-339.

¢ Rodrigues, L.F.S., Emlia, M., Oliveira, F., Teixeira, P.P.M., Cavalcantec, J.M. and Valec, M.R. (2012).
Adenosine deaminase activity as a biochemical marker of inflammatory response in goats infected by
caprine arthritis—encephalitis virus. Small Ruminant Research, 108: 120-126.

e Gopi, A., Madhavan, S.M., Sharma, S.K. and Sahn, S.A. (2007). Diagnosis and treatment of
tuberculosis pleural effusion in 2006. Chest, 131: 880-889.

¢ Atakisi, E., Karapehlivan, M., Atakisi, O., Kontas, T. and Marasli, S. (2006). Adenosine deaminase
and Biochemical Liver Function Tests in the Dermatophytic Cattle. Bulletin Veterinary Institute
Pulawy, 50: 481-483.

e Aydin, I., Bulbul, T., Polat, E.S. and Yazar, E. (2010). Serum antioxidant status and adenosine
deaminase activity during the gestational period of sheep. Revue de Medecine Veterinaire, 161: 479-
484,

¢ Rasoulinejad, M., Mousavi, S.J., Abdollahi, A., Fattahi, F. and Sarbiaei, A. (2009). Serum adenosine
deaminase activity and C-reactive protein levels in patients with brucellosis. Iranian Journal of
Pathology, 4(3): 113-117.

eliu, S.,, Wang, W., Luo, X.M. and Ye, B. (2000). Chemically induced (streptozotocin-alloxan)
diabetes mellitus in dogs. Bulletin of Hunan Medical University, 28: 2125-2128.

e Thiele, A., Kronstein, R., Wetzel, A., Gerth, A., Nieber, K. and Hauschildt, S. (2004). Regulation of
adenosine receptor subtypes during cultivation of human monocytes: role of receptors in preventing
lipopolysaccharide-triggered respiratory burst. Infection Immunology, 72: 1349-1357.

e Honscheid, A., Rink, L. and Haase, H. (2009). T-lymphocytes: a target for stimulatory and inhibitory
effects of zinc ions. Endocrine Metabolic Immune Disorders Drug-Targets, 9: 132-144.

YA


http://link.springer.com/search?facet-author=%22M.+T.+Antognoni%22
http://link.springer.com/search?facet-author=%22M.+T.+Antognoni%22
http://link.springer.com/search?facet-author=%22D.+Siepi%22
http://link.springer.com/search?facet-author=%22D.+Siepi%22
http://link.springer.com/search?facet-author=%22D.+Siepi%22
http://link.springer.com/search?facet-author=%22D.+Siepi%22
http://link.springer.com/search?facet-author=%22F.+Porciello%22
http://link.springer.com/search?facet-author=%22F.+Porciello%22
http://link.springer.com/search?facet-author=%22F.+Porciello%22
http://link.springer.com/search?facet-author=%22F.+Rueca%22
http://link.springer.com/search?facet-author=%22F.+Rueca%22
http://link.springer.com/search?facet-author=%22G.+Fruganti%22
http://link.springer.com/search?facet-author=%22M.+T.+Antognoni%22
http://link.springer.com/journal/11259
http://link.springer.com/journal/11259
http://link.springer.com/journal/11259
http://link.springer.com/journal/11259
http://link.springer.com/journal/11259
http://link.springer.com/journal/11259/31/1/suppl/page/1
http://link.springer.com/journal/11259/31/1/suppl/page/1
http://www.ncbi.nlm.nih.gov/pubmed?term=Jensen%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=12024321
http://www.ncbi.nlm.nih.gov/pubmed?term=Jensen%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=12024321
http://www.ncbi.nlm.nih.gov/pubmed?term=Bomholt%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12024321
http://www.ncbi.nlm.nih.gov/pubmed?term=Bomholt%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12024321
http://www.ncbi.nlm.nih.gov/pubmed?term=Bomholt%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12024321
http://www.ncbi.nlm.nih.gov/pubmed?term=Moe%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12024321
http://www.ncbi.nlm.nih.gov/pubmed?term=Moe%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12024321
http://www.ncbi.nlm.nih.gov/pubmed?term=Moe%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12024321
http://www.ncbi.nlm.nih.gov/pubmed?term=Moe%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12024321
http://www.ncbi.nlm.nih.gov/pubmed?term=Jensen%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=12024321
http://www.ncbi.nlm.nih.gov/pubmed/12024321
http://www.ncbi.nlm.nih.gov/pubmed?term=Almy%20FS%5BAuthor%5D&cauthor=true&cauthor_uid=11822803
http://www.ncbi.nlm.nih.gov/pubmed?term=Christopher%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=11822803
http://www.ncbi.nlm.nih.gov/pubmed?term=Christopher%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=11822803
http://www.ncbi.nlm.nih.gov/pubmed?term=Christopher%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=11822803
http://www.ncbi.nlm.nih.gov/pubmed?term=Christopher%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=11822803
http://www.ncbi.nlm.nih.gov/pubmed?term=King%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=11822803
http://www.ncbi.nlm.nih.gov/pubmed?term=Brown%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=11822803
http://www.ncbi.nlm.nih.gov/pubmed?term=Brown%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=11822803
http://www.ncbi.nlm.nih.gov/pubmed?term=Brown%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=11822803
http://www.ncbi.nlm.nih.gov/pubmed?term=Brown%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=11822803
http://www.ncbi.nlm.nih.gov/pubmed/11822803
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12212196
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20W%5BAuthor%5D&cauthor=true&cauthor_uid=12212196
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20W%5BAuthor%5D&cauthor=true&cauthor_uid=12212196
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20W%5BAuthor%5D&cauthor=true&cauthor_uid=12212196
http://www.ncbi.nlm.nih.gov/pubmed?term=Luo%20XM%5BAuthor%5D&cauthor=true&cauthor_uid=12212196
http://www.ncbi.nlm.nih.gov/pubmed?term=Ye%20B%5BAuthor%5D&cauthor=true&cauthor_uid=12212196
http://www.ncbi.nlm.nih.gov/pubmed?term=Ye%20B%5BAuthor%5D&cauthor=true&cauthor_uid=12212196
http://www.ncbi.nlm.nih.gov/pubmed?term=Ye%20B%5BAuthor%5D&cauthor=true&cauthor_uid=12212196
http://www.ncbi.nlm.nih.gov/pubmed?term=Ye%20B%5BAuthor%5D&cauthor=true&cauthor_uid=12212196
www.SID.ir

WAD obasli KA Sl oF o)lodd Ve 09 SSbjely (alleyy il

¢ Cooper, B.F., Sideraki, V., Wilson, D.K., Dominguez, D.Y., Clark, S.W., Quiocho, F.A., et al. (1997).
The role of divalent cations in structure and function of murine adenosine deaminase. Protein Science,
6: 1031-1037.

e Scallya, M.P., Leisewitzb, A.L., Lobettia, R.G. and Thompsonc, P.N. (2006). The elevated serum
urea:creatinine ratio in canine babesiosis in South Africa is not of renal origin. Journal of South
African Veterinary Association, 77(4): 175-178.

¢ Mehdi, U. and Toto, R.D. (2009). Anemia, Diabetes, and Chronic Kidney Disease. Diabetes Care, 32:
7.

o Silvestrini, P., Piviani, M., Alberola, J., Rodriguez, A., Planellas, M., Roura, X., et al. (2012). Serum
cardiac troponin | concentrations in dogs with leishmaniasis: correlation with age and clinicopathologic
abnormalities. Veterinary Clinical Pathology, 41(4): 568-574.

¢ Atabek, M.E., Pirgon, O., Oran, B., Erkul, I. and Kurtoglu S. (2004). Increased cardiac troponin
concentration in diabetic ketoacidosis. Journal of Pediatric Endocrinology and Metabolism, 17: 1077-
1082.

e Kaneko, J.J., Harvey, J.W. and Bruss M.L. (2008). Clinical Biochemistry of Domestic Animals. 6th
ed., California: San Diego, Academic Press, pp: 490.

e Rasool, S., Abid, S., Igbal, M.P., Mehboobali, N., Haider, G. and Jafri, W. (2012). Relationship
between vitamin B12, folate and homocysteine levels and H. pylori infection in patients with
functional dyspepsia: A cross-section study. BMC Research Notes,5:206.

e Tamura, A., Fujioka, T. and Nasu, M. (2002). Relation-of Helicobacter pylori infection to plasma
vitamin B12, folic acid, and homocysteine levels in patients. who underwent diagnostic coronary
arteriography. American Journal of Gastroenterology, 97:861-866.

e Manjunath, S. and Sakhare, P.M. (2009). Adenosine and adenosine receptors: Newer therapeutic
perspective. Indian Journal of Pharmacology, 41(3): 97-105.

e Yasuda, N., Inoue, T., Horizoe, T., Nagata, K., Minami, H., Kawata, T., et al. (2003). Functional
characterization of the adenosine receptor contributing to glycogenolysis and gluconeogenesis in rat
hepatocytes. European Journal of Pharmacology, 459(2-3): 159-166.

VAN


www.SID.ir

Veterinary Clinical Pathology, Vol. 10, No 38, Summer 2016

Study of cardiovascular biomarkers, cystatin-C and adenosine
deaminase in alloxan-induced diabetes mellitus in the dog

Azimzadeh, A.

Associate Professor, Young Researchers and Elite Club, Urmia Branch, Islamic Azad
University, Urmia, Iran.
“Corresponding author’s email: kn_az@yahoo.com
(Received: 2016/4/8 Accepted: 2016/6/30)

Abstract

Diabetes mellitus (DM) is a metabolic disease which may lead to considerable damages in most
tissues. The purpose of this study was to assess whether the levels of serum Cardiac troponin |
(cTnl), Homocysteine (Hcy), Cystatin ¢ (Cys-C) and adenosine deaminase (ADA) activity are
altered in alloxan induced diabetes mellitus-in the dog. In this study, DM was induced by
alloxan in the treatment group and three months later, plasma cTnl, Hcy and Cys-C were
evaluated by Elisa technique and ADA activity was assessed by Electrochemilumminescence
(ECL) method. The results showed significant increases (p<0.01) in cTnl and Cys-C along with
a considerable decrease in ADA in the treatment group in comparison to the intact healthy
group. Conclusively, increased plasma levels of cTnl and Cys-C in dogs with DM indicates
heart and kidney damage respectively, which requires effective measures in the management of
diabetes mellitus in dogs. Furthermore, reduction of ADA activity can be attributed to the
decline of immune system (especially T cells), high levels of adenosine concentrations for
facilitation of glucose transport and/or zinc ion decrease.

Key words: Cardiovascular biomarkers, Cystatin C, Adenosine deaminase, Diabetes mellitus,
Dog.
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