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RENAL LESIONS IN STRIPED SKUNKS

(Mephitis mephitis) FROM LOUISIANA

W. A. CROWELLLI and B. P. STUART,E�I Department of Veterinary Pathology

W. V. ADAMS, Department of Veterinary Science, School of Veterinary Medicine,

Louisiana State University, Baton Rouge, Louisiana 70803, USA

Abstract: Renal tissue from 100 striped skunks (Mep/zitis mephitis) examined
microscopically showed evidence of inflammation in 74% of the kidneys. Azotemia
was present in 20% of the skunks that had severe renal lesions. The cause of in-
flammation is unknown, but leptospires were cultured from kidneys or urine of
55% of these skunks.

INTRODUCTION

Renal lesions have not been reported
as a major problem in striped skunks
(Mep/zitis mephitis). Thus, when severe
lesions were observed in the kidneys of
pet and feral striped skunks presented
for necropsy examination at the Depart-
ment of Veterinary Pathology, Louisiana
State University, a survey was conducted
to determine the frequency of renal le-
sions. Fortuitously, renal tissue from
striped skunks collected as a part of a
previous survey for leptospires and cul-
tured by Roth, ci al.”#{176} had been fixed
and stored in formalin. This is a retro-
spective survey of renal lesions accom-
plished by utilizing tissues collected 10
to 16 years previously.

MATERIALS AND METHODS

The method of capturing skunks,1 and
the results of culturing the urinary sys-
tem for leptospires were described pre-
viously.”9 Portions of kidney from each
skunk had been placed in individual bot-
tles of formalin. The bottles were la-
beled, sealed by immersion in paraffin
and stored at ambient temperature for
10 to 16 years. One hundred bottles of
renal tissue were randomly chosen from

the approximately 900 in storage. Mul-
tiple sections of kidney from each ani-
mal were processed by standard histo-
logic techniques, stained with hematoxy-
lin and eosin, or Periodic acid-Schiff and
examined microscopically.

Morphologic alterations in the gb-
meruli, tubules, interstitium, pelvis or
vessels were subjectively graded as 0
(no lesion), + (mild lesion), + +
(moderate lesion) and + + + (severe
lesion). The lesions were tabulated and
correlations were made regarding lesion
severity, sex, and Leptospira sp. isolated.

Serum was harvested from the blood
of each skunk at the time of euthanasia
and stored at -10 C for 10 to 16 years.
Sera from 10 skunks with no renal le-
sions and 10 skunks with severe renal
lesions were randomly selected for mea-
suring serum creatinine (SC) and blood
urea nitrogen (BUN) levels.

RESULTS AND DISCUSSION

Renal lesions characterized by infil-
tration of the interstitium with mono-
nuclear cells, principally lymphocytes,
were present in 74% of the skunks exa-
mined (Tables 1 and 2). This cellular
infiltrate was found most consistently in
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Photomicrographs of kidneys from skunk. There is marked infiltration of lymphocytes in

the interstitium, increased fibrosis and destruction of nephrons.

TABLE 1. Distribution of renal lesions in male and female striped skunks.

Renal Renal Focal

Lesion Glomeruli Interstitium Tubules Pelvis Vessels Mineralization

None 88 (9O)* 26 (33) 83 (79) 86 (79) 95 (100) 69 (80)

Mild 12 (10) 33 (28) 17 (21) 9 (18) 5 (0) 0 (0)

Moderate 0 (0) 19 (28) 0 (0) 5 (3) 0 (0) 31 (20)

Marked 0 (0) 22 (11) 0 (0) 0 (0) 0 (0) 0 (0)

Female results in parenthesis. M (F).

TABLE 2. Comparison of Leptospira cultural results and inflammatory reaction in the inter
stifium of striped skunk kidneys.

Number of inflammatory reactions and (%)
Number of

Culture Skunks Absent Mild Moderate Marked

Negative 45 24 (54) 13 (29) 6 (13) 2 (4)

L.pomona 18 2 (11) 3 (17) 6 (33) 7 (39)

L.hzyos 16 1 (6) 10 (63) 5 (31) 0 (0)

L.canicola 12 1 (8) 0 (0) S (42) 6 (50)

L.ballu,n 8 2 (25) 4 (50) 1 (12.5) 1 (12.5)

L.iciero/zein. 1 0 (0) 1 (100) 0 (0) 0 (0)



302 Journal of Wildlife Diseases Vol. 13, July, 1977

*in mg/dl

the interstitium of the cortical areas,
but also was seen in the pelvis, medulla
and occasionally adjacent to blood ves-
sels (Figures 1 and 2). Glomeruli usu-

ally were normal, but occasionally atro-
phy, perigbomerular fibrosis or thicken-
ing of glomerular capillary walls was
present. Glomerular changes usually were
associated with interstitial fibrosis in the
cortex. In addition to the interstitial in-
filtrate, renal tubular degeneration and
dilation of tubules, some containing hya-
line casts was present. Tubular epithe-

hum varied from a flattened, squamous-
type to areas of regeneration with hyper-
plasia and hypertrophy. Focal minerali-
zation was present in the interstitium of
the medulla. The morphologic diagnosis
that best encompasses these lesions is

chronic nephritis or chronic interstitial

nephritis.

Undamaged nephrons compensate for

nephrons that are damaged or destroyed

by renal lesions. Thus, renal function

may not be seriously compromised
unless approximately 66% to 75% of
the nephrons are destroyed.’ As renal

disease progresses, more nephrons are

destroyed and renal function declines
until azotemia, uremia and death may

result. The mean levels of SC and BUN
in the 10 skunks showing severe renal
lesions were higher than those of the 10
skunks without renal lesions (Table 3).
Only 2 of the 10 skunks with severe
renal lesions were considered azotemic.
Those 2 skunks had BUN levels of 49
and 47 mg/dl. One had a SC level of
1.2 mg/dl. Serum from the other skunks

tested had BUN levels less than 30 mg/

dl, and SC levels less than 0.7 mg/dl.

The cause of these renal lesions is un-
knowfl. Use of the Chi-square test for
unequal expectations revealed a positive
ccrrelation between the presence of renal
lesions and the presence of leptospires
(p < .005). However leptospires were
net isolated from all skunks with renal
lesions and, conversely, were isolated

from some skunks without renal lesions.
Leptospira pomona and L. Canicola were
associated with the most severe renal
changes. These serotypes also are two
of the most significant isolates in the
cemmon domestic and pet species.3

If nephritis is due to an infectious
agent, that agent may reach the kidney
via the blood or from the lower urinary
tract. Ascending infection from the lower
urinary tract can occur in other species
as a result of vesicoureteral reflex’

(backflushing of urine into the ureters

during micturation) or other means.”

Pyehitis is usually present with ascending

infection. Since pyehitis was not a major
lesion in these skunks, the agent prob-
ably reached these kidneys via the blood.

There were no differences in preva-
lence of renal lesions between sexes.

Thus the nephritis apparently is not more

frequent in males, as reported in dogs.2

These data from a retrospective group

suggest that renal lesions in striped

skunks from Louisiana often were asso-

ciated with exposure to leptospires. Al-

though we examined only two skunks

that were killed or died in 1976, both

had moderate to severe renal lesions

similar to those in our retrospective

group. Further study is needed to deter-

mine if renal lesions and leptospires con-

tinue to be prevalent in striped skunks.

TABLE 3. Serum Creatinine and blood urea nitrogen levels in two groups of skunks.

Group

Numb�rof

Skunks

Serum Creatinine* Urea Nitrogen*
�

Range Mean (S.D.) Range Mean (S.D.)

No renal lesions 10 .1 to .7 0.41 (.22) 12 to 27 10.6 (4.6)

Severe renal lesions 10 .4 to 1.2 0.62 (.23) 18 to 49 27.2 (11.7)
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