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Abstract: We surveyed the incidence of urinary calculi for feeding period, urinary lesion, composition of calculi and
changes of serum chemistry with Korean native castrated steers, which are growing until 26 through 31 months. Without
showing any clinical signs such as urethral obstruction, hydronephrosis and strangury for all group, 37.8% (34 out of
90) of Korean native steers carried urinary calculi in carcass. The incidence of urine caleuli for different feeding stages
from 26 to 31 months were observed as 13.3-60.0%. However, no significant differences were detected. The distribution
of calculi were kidney (24.4%), kidney and bladder (10%) and kidney, bladder and urine (3.3%). Congestion of urinary
bladder was shown in 26.6% of Korean native steers. Korean native steers with urinary calculi (41.2%) had more
possibilities (P<0.05) to bring outbreaks of congestion of urinary bladder than those of without calculi (17.8%). The
main composition of calculi were struvite (magnesium ammonium phosphate crystals), calcium phosphate, calcium
carbonate, calcium oxalate, non-oxalate calcium, ammonia and phosphate. The distribution of urine pH was 71.7% (above
pH 8.0), 12.2% (between pH 7.0 and pH 8.0) and 16.6% (under pH 7.0). Like shown in herbivores, most of the urine
pH was distributed as alkaline urine. Serum creatinine was shown significant difference (P<0.05) according to incidence
of calculi but other serum chemistry didn’t show any difference in serum chemistry. These results suggest that feeding
until 26 to 31 months in Korean native steers castrated at 6 months of the age elicits urinary calculi and congestion
of urinary bladder, but not clinical abnormality. And adjustment of the dietary Ca/P ratio to a level of 2:1 or greater
during feeding period may reduce the possibility of incidence of urinary calculi in Korean native steers.
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Table 1. Compositions of ration by feeding period (Unit: %)

Feezﬁfnfg iod Moisture Crude protein Crude fat Crudefiber Crudeash  Calcium  Phosphorus ~ NDF*® ADFP
6-12 11.37 14.27 3.17 6.39 6.96 1.80 0.54 23.58 11.95
13-16 12.39 14.13 3.21 5.58 6.21 1.3 0.54 23.77 10.98
17-21 13.11 13.80 3.30 4.98 5.62 0.98 0.54 23.52 10.33
22-31 12.90 12.36 3.68 5.02 4.83 0.44 0.50 26.16 10.08

*ADF: Acid ditergent fiber, "NDF: Neutral ditergent fiber.
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Fig 1. Flow chart of urinary stone analysis about section 1.
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Fig 2. Flow chart of urinary stone analysis about section 2.

el Wi A4 EWZE ofB3lo oF g7 75
Moz wWahH 9§ A%l 5% HCl 3mie A7}

: oxalate 3/3) sl

3RS ANEY 50mge Algdel ¥ & 2mit



360

Add distilled water 2 ™ and 5% NaCN 2 mé,
and then set a test tube during Smin

Add 2 or 3 sodium nitroprusside crystal
= discolor to burgundy

! |

YES (cystine) NO

Fig 3. Flow chart of urinary stone analysis about section 3.
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Table 2. Calculi incidence in Korean native steers according
to feeding period

Feeding period No. of Incidence of urinary calculi*

(month) heads No. of heads %
26 15 4 26.7
27 15 4 26.7
28 15 7 46.6
29 15 9 60.0
30 15 2 133
31 15 8 533

~ Total 90+ 34 37.8

*P=0.09.%* All the 90 Korean native calves were castrated by 6
months of the age.

Table 3. Distribution of urinary calculi in Korean native steers

Distribution of calculi No. of heads  Incidence rate (%)
kidney 22 244
kidney-+bladder 9 10.0
kidney+bladder+urine 3 3.3

Total 34 37.8
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Fig 5. Urinary calculi in the pelvis of kidney (A), urinary
bladder (B) and urine (C). Table 5. Analysis of urinary calculi in Korean native steers
Individual Compositions of urinary calculi

Table 4. Congestion of urinary bladder by existence of urinary Number p i 4
caleuli 578  non-oxalate calcium

Urinary No. of cg:llo.e ;fol:le?r(lisu r\;vnl;h Percen 704  ammonia, non-oxalate calcium

calculi heads g ry 706  non-oxalate calcium, Mg, P, calcium phosphate

bladder membrane

716  calcium oxalate, calcium phosphate

- 56 10 17.8° . .
629  calcium phosphate, calcium carbonate
+ 34 14 41.2° . . .
645  struvite(magnesium ammonium phosphate crystals)
a,bDifferent superscripts within same column denote significant . .
609 calcium oxalate, calcium

difference (P<0.05).

A) A ®) T ©
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Fig 6. Patterns of pathological findings on urinary system.
A: Congestion of urinary bladder membrane. B, C: Cyst in the cortex of kidney. D: Purulent region. E: Normal urethral mucosa.
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Fig 7. Detected urinary calculi (A, B) and calculi during
chemical analysis (C).
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Fig 8. Comparison of urine pH in Korean native steers with or
without urinary calculi. '
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Table 6. Comparison of serum chemistry values in Korean
native steers with or without urinary calculi

Steers with  Steers without

Serum chemistry

calculi calculi
Total bilirubin (mg/dl) 034+0.05 0.3£0.04
Direct bilirubin (mg/dl) 0.1+0.02 0.1£0.01
Total cholesterol (mg/dl) 170+ 33 178127
Creatinine (mg/dl) 1.4+0.3° 1.3%0.2
Glucose (mg/dl) 71+13 73110
Protein (g/dl) 8.0+1.5 81+1.2
Albumin (g/dl) 4.6+0.9 4.7+0.7
Blood urea nitrogen (mg/dl) 82+1.5 6.611.0
AST' (IU/L) 172+31 137£20
Alkaline phosphatase (IU/L) 33%6 35+5
LDH? (IU/L) 1428+ 275 16641254
Creatine kinase (1U/L) 37179 360156
Calcium (mg/dl) 109x2.1 103x1.6
Mean *+ S.E.M.
*Different superscripts within same row denote significant
difference(P<0.05).

'AST: aspartate aminotransferase, *LDH: lactate dehydrogenase.
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