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Abstract: The objective of this study, was the evaluate sCys-C concentration as a marlker of acute renal failure
in critically i1l dogs. For this purpose, a total of 60 dogs with critically i1l were investigated. All cases were
selected among critically i1l dogs, who were classified into the four groups on the basis of clinical examination,
laboratory end radiological and ultrasonographical findings; G1-Control (15 healthy dogs) G2-Multiple trauma
(15 dogs); G3-Shock (15 dogs); G4-Urogenital disease (15 dogs). Serum Cys-C was measured by sandwich
enzyme immunoassay method using ELISA kit. Serum Cr, sUr and sP concentrations were measured by a
photometer using commercially available kits. The mean value of sCys-C was 0.46+0.05 mg L', the mean value
of sCr was 0.5440.06 mg dL ', the mean value of sUr was 13.09+3.92 mg dL ', the mean value of sP was
3.7540.24 mg dL . The mean value of sCys-C, sCr, sUr and sP values for G1 were statistically different, when
compared G3 and G4 (p=<0.05). There was no statistical difference between G1 and G2.
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INTRODUCTION

Acute renal failure is characterized by decline of the
glomerular filtration rate. Serum creatinine and urea
concentrations 1s widely used biochemical parameter for
rapid estimate glomerular filtration rate in veterinary
climcal practice. However, the serum creatinine (sCr) and
urea (sUr) concentrations can be mfluenced by some
non-renal factors such as protein intake and muscular
mass (Randers and FErlandsen, 1999). Different serum
markers are required to establish an early and accurate
diagnosis of an impaired renal function mn critically 1ll
dogs.

Cystatin-C (Cys-C) 1s a small non-glycosylated 120
amino acid protem in the super family of cysteine
proteinase mntibitors (Villa et af., 2005). In the kidney,
Cys-C 18 freely filtered through glomerulus, reabsorbed
and catabolized in proximal renal tubules (Randers and
Erlandsen, 1999; Antognoni et al., 2005). Tts filtration is
unchanged in kidney tubuler diseases where its urinary
excretion is increased. Cys-C plasma concentration is thus
mainly depent on the glomerular filtration rate and its
serum concentration is determined by glomerular filtration

(Nilson-Ehle and Grubb, 1994; Randers and Erlandsen,
1999, Braun ef af., 2002). In human medicine, Cys-C as a
marker of glomerular filtration ration 1s well documented
and 1t 1s considered to be a better indicator of renal failure
than creatimine (Herget-Rosenthal ef al., 2004; Xia et af .,
2004; Villa et ad., 2005). In veterinary medicine, there are a
few reports about sCys-C that it is also, the most
important serum marker of renal function assessment in
dogs (Tensen et al, 2001; Almy et al., 2002; Braun et al.,
2002; Antognoni et al., 2003, 2007).

The difficulties associated with evaluating and
monitorng renal function in critically ill dogs are well
known. To the authors’ knowledge there 1s not one report
regarding the importance of sCys-C 1n these patients. The
purpose of the present study was to prospectively
evaluate sCys-C concentration as a marker of acute renal
failure mn critically 1l dogs.

MATERITALS AND METHODS
In this study, a total of 60 dogs (32 males and

28 females) with critically ill were investigated. The mean
age of dogs was 4.7620.54. All cases were selected among
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critically ill dogs who were classified into the 4 groups on
the basis laboratory  and
ragiological and ultrasonographical findings; G1-Control
(15 healthy dogs) G2-Multiple trauma (20 dogs); G3-Shock
(20 dogs); G4-Urogenital disease (20 dogs).

Blood samples were talken from the cephalic vein and

of clinical examination,

centrifuged at 1700 g for 5 min. The sera were collected in
plastic tubes and frozen at -20°C until needed for the
determination of sCys-C, sCr, sUr and phosphorus (sP).
Serum Cys-C was measwed by sandwich enzyme
immunoassay method using ELISA kit (BioVendor;
Human Cystatin C ELISA Cat. No.. RD191009100
Heidelberg, Germany) according to the manufacturers
nstructions (Risch et al, 1999). sCr, sUr and sP
concentrations were measured by a photometer (Microlab
200, Merck, Germany) using commercially available kits.

Data are expressed as meantstandard deviation.
Relationship between the variables was analyzed using a
Tukey’s
statistically sigmificant. All statistical analysis were
performed using the SPSS 10.0 program.

correction. A p<0.05 was considered as

RESULTS AND DISCUSSION

The 60 dogs
Their sCys-C, sCr, sUr and sP values are summarized in
Table 1.

The mean value of sCys-C was 0.46+£0.05 mg L., the
mean value of sCr was 0.54+0.06 mg dL ", the mean value
of sUr was 13.0943.92 mg dI.7', the mean value of sP was
3.75+0.24 mg dL~". The mean value of sCys-C, sCr, sUr
and sP values for G1 were statistically different when
compared G3 and G4 (p<0.05). There was no statistical
difference between G1 and G2.

Monitoring renal function is extremely important in

were divided into four groups.

the management of critically ill patients. GFR, which can
be measured by determining the clearance of various
substances, is the gold standard' parameter for monitoring
damage with <75% of non-
functional nephrons in dogs may not show increased
concentrations of sUr and sCr (Palacio ef ai., 1995). Since,
a sUr and sCr are not useful to detect mild renal damage

renal function. Renal

n dogs.

Cys-C is a cysteine protease inhibitor produced by all
nucleated cells. Tt is freely filtered by the glomerulus
and 13 not mfluenced by non-renal factors such as
inflammation or gender. Cys-C production in the body is
a stable process that 1s not mfluenced by renal
conditions, increased protein catabolism, or dietetic
factors. Moreover, 1t does not change with age or muscle
mass like creatinine does. Its biochemical characteristics
allow free filtration in the renal glomerulus and
subsequent metabolism and reabsorption by the proximal
tubule.

For these reasons, sCys-C has been suggested
to be an ideal endogenous marker of GFR (Risch et af.,
1999, Herget-Rosenthal et al, 2004). Usefulness of
sCys-C measurement has been described for early the
detection of renal disease in humans (Randers and
Erlandsen, 1999, Mares ef al., 2003; Xia et al, 2004).
Therefore, some of the extra-renal factors such as
melanoma, colon cancer and HIV mfections may affect
the crease in sCys-C levels in human (Randers and
Erlandsen, 1999, Mares et al., 2003). There are few studies
on dogs with renal diseases among sCys-C, serum
creatinine and urea nitrogen comparison. In these studies,
sCys-C was found to be a better marker for glomerular
filtration rate than creatinine together with urea nitrogen
(Jensen et al., 2001 ; Almy et al., 2002; Braun et al., 2002;
Antognoni et al., 2005, 2007).

In one study, hypercystatinemia is reported to be
indicative progression of the disease as a consequence of
an alteration of renal failure (Antognoni et al., 2005). In
our study was observed that the sCys-C levels m G3 and
G4 were significantly higher when compared with
the G1. This condition was related to the GFR in critically
il dogs can change rapidly because of, for example,
renal hypoperfusion secondary to shock or renal
dysfunction. This findings 15 in agreement with other
studies in dogs and humans (Jensen et al, 2001;
Almy et al., 2002, Braun et al., 2002, Antognoni et al.,
2005, 2007, Villa et al., 2005).

In this study, the value of sCys-C was higher in G2
than in G1 but not statistically important. It was reported
in humans that kidney function was associated with
incident hip fracture (Fried et al., 2007).

Table 1: Serum concentrations of Cys-C, Cr, Ur and P in critically ill dogs and the controls. Data expressed as MeantStandard deviation (x£8D)

Sex of patients

Groups (male/female) sCys-C (mg L7 sCr (mg dL™Y) sUr (mg dL™1) sPimgdl™h)
G1/15 6/9 0.46+0.05 0.54+0.06 13.094+3.92 3.75+0.24
G2/15 78 0.64+0.08 0.76+0.07 22,944 .54 4.46+0.36
G3/15 5/10 0.97+0.09% 1.5440.08* 56.245.67% 6.4440.45%
G4/15 9/6 1.31+0.12% 2.04£0.09% 86.448.85%* 7.78+0.98*

#p<0.05 statistically significant from G1
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In the other study, Villa et al. (2005) reported that 10
of 50 patient with multiple trauma had elevated sCys-C
values. In agreement with previosly study, in our study,
4 of 15 dogs with multiple trauma had a increased sCys-C
values.

CONCLUSION

Tt was concluded that sCys-C evaluation can be used
for early dedection of renal dysfunction in critically 1ll
dogs affected by schock or urogemtal disease.
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