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ABSTRACT: Twenty six cases were studied for analysis of uroliths surgically retrieved from canine of different
age, sex, body weight, geographical location and nutritional status. The uroliths were quantitatively analyzed
by atomic absorption spectrophotometric analysis (AAS), Flame photometry and calcium and phosphorus
estimation. The struvite stones were found to be more predominant in number, than other type of uroliths.
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INTRODUCTION iron, nickel, zinc, strontium, molybdenum, lithium,
Uroliths are aggregate of crystalline and occasionallgluminium and tiatnium were analyzed in AAS. Other
non-crystalline solid substances which used to form ametals like calcium, phosphorus and sodium were
one or more locations of urinary tract. When urine becon®nalyzed with Flame photometer (Systronic model-
oversaturated with lithogenic substances, the uroliths m3EDIFLAME 127) and colored glass filters were used
form and may cause anuria, dribbling or frequent voidintp measure the energy intensity of selected band. The
of urine. For proper identification of mineral compositioncalcium estimation was done by the standard method
of uroliths, quantitative analysis is must, which in turradapted by Talapatret al. (1940) and phosphorus by
help to alter the urine pH and as a consequence, mediciAdPAC (1995).
dissolution of urinary calculi can be achieved (Kim-chae
et al.2004, Rinkardet al. 2004). In the present study 26 RESULTS AND DISCUSSION
canine urolithiasis patients were taken for analysis of Inthe study it was found that, male suffer more (80.7%)
uroliths by different physical methods and so alsehan female (19.3%). The canine uroliths analyzed having
biochemical methods to identify their chemical65.38% (17/26) magnesium ammonium phosphate

components. (MAP), 15.38% (4/26) calcium oxalate with calcium
phosphate, 7.69 % (2/26) silica, 7.69% (2/26) urate,
MATERIALS AND METHODS 11.53% (3/26) as calcium hydroxyl appetite and 3.84%

The uroliths were retrieved from different breeds 0f1/26) as ammonium urate (Table 2). The MAP found to
dogs by surgical method in different seasons from variodze more (66%) in male dogs while rest (34%) was in
geographical regions of Odisha. The chemical analysé&males. Among the total number of struvite analyzed
of urinary stones collected form urinary bladder andhe pure struvite was found to be 41.17% (7/17) Calcium
different parts of urinary tract were carried separately bgxalate monohydrate mix 23.53% (4/17), Calcium oxalate
wet chemical methods using AAS model AA6300dihydrate 11.76% (2/17), Calcium phosphate, Magnesium
(SIMADZU) and Flame photometer after digestion inammonium monohydrate and hydroxyl appetite 5.88%
Hydrochloric acid (HCI). All the trace minerals like (1/17) each (Table 1).
copper, cobalt, lead, cadmium, chromium, manganese, Urolithiasis is a disease of multi-factorial origin.
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Table 1. Showing types of calculi in different breeds of dogs.

Sl. No. Breed No. of animals Sex wise Calculi Composition
distribution
1 G 2 (M) Struvite
s@?@?d 6 1(F) Struvite + hydroxyappatite
3 (M) Calcium oxalate + calcium phosphate
3 (M) Struvite+ calcium oxalate monohydrate
2 Doberman . 1(F S.truvite+ calcium oxalate monohydrate
1(M) Silica
2 (M) Calcium hydroxyappatite + ammonium urate
3 Dalmatian 2 2 (M) Urate
1(M) Struvite+ammonium urate+calcium oxalate dihydrate
4 Boxer 3 1 (M) Silica
1(F) Struvite+magnesium ammonium monohydrate
3(M) Struvite
5 Spitz 6 1(F) Struvite
1(M) Struvite+calcium oxalate dihydrate
1(M) Calcium oxalate+calcium phosphate
6 Dachshund 2 (M) Struw.te )
1(F) Struvite+calcium phosphate

Table 2. Showing number of occurrence and percentage of different calculi.

Sl. Calculi component Total occurrence

No. In number Percentage (%)
1 Magnesium ammonium phosphate 17/26 65.38%
2 Calcium oxalate with calcium phosphate 4/26 15.38 %
3 Silica 2/26 7.69 %
4 Urate 2/26 7.69 %
5 Calcium hydroxyl appetite 3/26 11.53 %
6 Ammonium urate 1/26 3.84%

Factors like age, sex, breed, genetic makeup, seasgfetabolites were also found with the analytical approach
feeding, source of water, mineral and infection play maj()(fRebeccaet al. 1996, Lowet al. 2010). In this study,
role in the genesis of urolithiasis (Osboeteal. 1986).  there were also presence of ammonium urate, urate and
The super saturation of urine in calculogenic substancegica found to be 3.84% and 7.69% each in later two
has been reported to be an important driving force behirémponents respectively. As per previous report, the small
urolith formation (Bartges and Lane 2003). Componentgreeds of dog are prone to formation of uroliths (Jebes
of calculi in urinary bladder were reported to be struvitgy. 2001). This may be attributed to their smaller size of
and that in the urethra was calcium oxalate (Kimneijr urinary tract and also greater confinement in the
Chaewooket al. 2004). In the reported study, thehoyse/flat, which may favor urine retention and
maximum mineral component was struvite 65.38%onsequently urinary infection (Escolat al. 1990,
(17/26) collected from urinary bladder of different breedRepeccat al. 1996). Here in small breeds like Spitz and
of dogs from different localities of Odisha, whichpachshund dogs, the occurrence of uroliths was found
correlates with the above findings.The identification otg pe 30.7%. The trend identified in the study may assist

rare components such as xanthine, dihydroxyadening, clarifying the groups at increased risk for developing
ammonium urate, calcium carbonate, silica and drugyolithiasis.

2



Analysis of mineral compositions of canine uroliths - a retrospective study

REFERENCES Low WW, Uhl JM, Kass PH, Ruby AL, Westropp JL

AOAC (1995) Official Methods of Analysis, T&dn (2010) Evaluation of trends in urolith composition and
Association of Official Analytical Chemisxts ,’Arlingtan characteristics of dogs with urolithiasis in 25,499 cases.
VA ’ " JAVMA 236(2): 193-200.

Bartges JW, Kirk C, Lane IF (2004) Update:. Rinkardt NE, Houston DM (2004) Dissolution of

: L {nfection induced struvite bladder stones by using a non-
management of calcium oxalate uroliths in dogs and cats

Vet Clin North Am Small Anim Pract 34(4): 969-987. Z"f‘éczjl'g)'?’gggf';to_""”d antibiotic therapy. Can Vet J

E lar E, Bell Medi A (1
scolar E, Bellanato J, Medina JA (1990) Structure Osborne CA, Clinton CW, Moran HC, Ballie NC

and composition of canine urinary calculi. Res Vet 8021986) Comparison of qualitative and quantitative

4 1 327-333.
S(3): 327-333 analysis of canine uroliths. Vet Clin North Am Small
Jones BR, Eluk J, Omodo AL, Hugh RKD, Sperrin MAnim Pract 16(2): 317-323.

(2001) Canine uroliths: analysis of uroliths from dogs in

Ireland. Irish Vet J 54° 629-631. Rebecca AD, Neumann BS, Annette L, Ruby BA,

_ _ Gerald V, Ling GV, Schiffman PS, Johnson DL (1996)
Kim-chae Wook, Choi-Ulsoo, Chegal-Jun, Baeyltrastructure of selected struvite containing urinary
Bokyoung, Lee-DooHyoung, KoY oung Hwan and Leecalculi from dogs. Am J Vet Res 57(9): 815-821.

Chang Woo (2004). Canine urolithiasis interrelation L
between breed, age, sex, anatomic location, urine pH Talapatra SK, Ray SC, Sen KC (194(.3) Estlmz_:ltlon of
hosphorus, chlorine, calcium, magnesium, sodium and

I i I iti f uroliths (27 :
crysta "’.‘”d mmerfa composition of uroliths (270 Casesgotassium in foodstuffs. Indian J Vet Sci Anim Husb
J Vet Clins 21(3): 264-269. 10: 243-246

*Cite this article as: Parvathamm#®&S, Das J, Nayak, Pattanaik TK, Mishra UK, Behera PC, Sardar KK (2017)
Analysis of mineral composition of canine uroliths - a retrospective study. Explor Anim Med Res 7(1): 39-41.



