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Table 1. Profiles and blood chemicals of animals.

No. Species DSex “Age "BUN Cr
1 Dog M 13 174 3.3
2 Dog SF 8 47 3.8
3 Dog F 10 68 NE
4 Dog F 10 75 NE
5 Dog M 20 132 3.1
6 Dog F 18 16 0.3
7 Dog F Uk 15 0.3
8 Dog M 15 >200 4.8
9 Cat CM 10 >200 8.7
10 Cat M Uk 7 1.6
11 Cat CM 8 16 0.8
12 Cat F 2 25 NE
13 Cat SF 17 84 1.2
14 Cat F <1 17 0.7

"M: male, F: female, CM: castrated male, SF: spayed fe-
male. “year. ?mg/dl. Uk: unknown. NE: not examined.
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Fig. 1. Light micrograph of kidneys from No. 9 cat.
Glomerular and tubulointerstitial damages are
very severe. PAS stain. Bar: 100pum.
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Fig. 2. Immunohistochemical detection of a -SMA in the
kidney from No. 9 cat. Positive-signals are ob-
served not only in the blood vessels but also in the
peri-tubular and peri-glomerular interstitium. G:
glomeruli. Bar: 100um.
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Fig. 3. Immunohistochemical detection of COX-2 in the kidneys from No. 6 Dog (A) and. No. 14 cat (B). In the dog
kidney, positive-signals are observed not only in the macula densa cells but also in many cells of the distal tu-
bules (A). In contrary, positive-signals in the cat kidney are limited to the macula densa regions (B). Arrows in-
dicate macula densa cells. Bars: 50um

Fig. 4. Immunohistochemical detection of NOS-1 in the kidneys. (A) No. 5 Dog. (B) No. 11 cat. In the dog kidney, posi-
tive-signals are limited to the macula densa regions (A). In contrary, positive-signals in the cat kidney are not
only in the macula densa cells but also in many cells of the distal tubules (B). Arrows indicate macula densa

cells. Bars: 50pm.
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Table 2. Quantitative results of histopathology and immunohistochemistry.

Number of COX-2 positive cells Number of NOS-1 positive cells

“Diameter Score of  Score of  Score of  Score of
No. Species of renal glomerular  cell interstitial o -SMA  “Tubules “Interstitium "Glomeruli “Total
corpuscles  sclerosis infiltration  fibrosis  expression

“Tubules “Interstitium *Glomeruli “Total

1 Dog 167.89 3857  34.62 169.57  83.33 293 0.04 0.09 3.04 1.69 °ND ND 1.69
2 Dog 220.00 7518 18.18 138.89 182.61  63.64  0.21 ND  63.86 0.91 ND ND 0.91
3 Dog 14834 2824 104.00 154.55 9.09 410  0.85 ND 4.95 6.61 ND ND 6.61
4 Dog 130.30 1594 23.07 157.89 243.75 141.38  0.31 ND 141.69 1.42 ND ND 1.42
5 Dog  159.77 289.47 15556 300.00 243.48  98.75  1.67 ND 100.42 3.95 ND ND 3.95
6 Dog 156.72 2292 3333 200.00 150.00 147.00  1.23 ND  156.71 1.31 ND ND 1.31
7 Dog  168.40 14.29 5.56  125.00 6.66  26.79  0.14 ND  26.93 4.78 ND ND 4.78
8 Dog 140.21 62.67 36.00 178.95 300.00 79.67  0.53 125 81.20 2.52 ND ND 2.52
9 Cat  170.69 289.74 300.00 226.67 343.75 1.56  0.05 ND 1.61 37.56  ND ND 37.56
10 Cat  210.82 77.78 200.00 153.33 14545 3.31  0.14 ND 3.44 10.00 ND ND 10.00
11 Cat 14427 89.66 3571  68.75 200.00 ND  1.00 0.50 0.53 62.88 ND ND 62.88
12 Cat 14351 68.42 100.00  50.00 118.18 .77 0.09 1.76 3.05 3.53 ND ND 3.53
13 Cat 164.34 11795 155.17 250.00 195.00 0.39  0.14 N.D.  36.82 2264 ND ND 22.64
14 Cat  139.70 19.59  38.10  29.17  93.75 442  2.16 0.03 6.67 7.00  ND ND 7.00
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Fig. 5. Correlations between each parameter. (A) a -SMA vs glomerular sclerosis in cats. (B) COX-2 vs a -SMA in
dogs. (C) NOS-1 vs a -SMA in cats.
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Expression of Cyclooxygenase-2 and Nitric Oxide Synthase-1
in Kidneys of Dogs and Cats with Renal Failure

Akira Yasuki"", Yasuyuki Enpo”, Makoto Fusiki?, Noriaki MiyosH1?,
Mitsuharu MatsumoTo” and Shusaku Suzuki”
(‘Laboratory of Veterinary Anatomy, “Laboratory of Veterinary Internal Medicine,
‘Laboratory of Veterinary Surgery, ‘Laboratory of Veterinary Pathology)

Summary

In the present study, we investigated the kidneys of necropsied dogs (n=8) and cats (n=6) histopathologically and
immunohistochemically in order to clarify whether expressions of cyclooxygenase-2 (COX-2) and nitric oxide synthase-1
(NOS-1) correlate with the progression of renal failure. Histopathological changes and expressions of COX-2 and NOS-1 in
the kidneys were evaluated by quantitative manners. In the dogs, a high correlation between the number of COX-2 positive
cells and the score of a-smooth muscle actin (SMA), a marker of renal fibrosis progression, was detected. On the contrary, a
high correlation was detected between the number of NOS-1 positive cells and the score of SMA in the cats. The present find-

ings suggested that the pathological mechanisms in the progression of renal failure are different between dogs and cats.

Key wordsll cat, COX-2, dog, NOS-1, renal failure
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