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ABSTRACT

The urinary tracts (UTs) of 200 Nigerian
indigenous dogs (NIDs) brought to the Ahmadu Bello
University Veterinary Teachirg Hospitel, Zaria
during a 9=-month period were evsluated by phycicel
and urine examinations and the normel values of some
urine parameters determined. <The ages of ths dogs

ranged from 1% months to 1ll}2 years.

i e d s A e b D . “- J P, ..,
Cn rhrsdeel eraornineticon, only one 4o was found

to have an abnormslity of the UT; it had a tanickened

bladder wall and an enlarged prostate gland.

Routine urinalysis reveazled low urine svecific
gravity (5 dogs), proteinuriz (31 dogs), glucosuria
(R dogs), ketonuria (1 dog), evithelial cells {34
doge), casts (46 dogs) neoplastic cells (1 dog)

and the larvae of Dirofilaria repens (1 dog).

Crystalluria was cbserved in 37 dors ccnsistin:lof
struvite (20 dogs), ammunium acid urate (7 dogs),
calcium oxalate (4 <o g}, cyssine (1 dog), uric acid
(1 dog) and mixed (4 dogs) erystals. Also, 23 dogs

had spermateozoa in their urine sediments.

Urine culture studies showed the bacteria isolsasted

to be kscherichia coli (9 dogs) Stavnhylocoecus aureus

(7 dogs), staphylococcus epidermaidis (4 dogs),

Corynebacterium renale (3 dogs), Pseudomonas

aeruginosa (1 dog), Proteus nirabilis (1 dog),
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Enterobacter spp. (1 dog), Salmonella arizona (1 dog)

and Pastsurells nerogenes (1 dog). However, none of
The dogs had clinical urinary tract infection.

ianges of specific gravity and pd of urine
samples from normal dozs weres determined as 1.005 =
1.030 and 5.0 = 8.5 resnectively while their means
and staalard deviaticns, 1.015 + 0.01 and 6.99 + 0.79
respectively, represent normal urine parameters. The
aes and the sex of the animzal had no effect on these

values.

The results of this study indicate very low
incidence of clinical UT problems in NIDs as suspected
by earlier researchers in Nigeria. However, certain
subclinical abnormalities may exist in the NIDs as

suggested by the results of thlis stuly.
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Chapter 1
UIDARY TRACT PxCBLEMS I LCGS:
A REVIEW4 Cr The LITERATURE
l.1 Introcduction
The urinary sycztem comprises of the kidneys,
the ureters, tre blsider and the urethra., The kidneys
are commonly descrited as excretory organs, but the
aseignient ol such a limited role scarcely does them
Justice. They are -rimarily organs which reculste
volume and compesition of the internal fluid
environaent, They play a prominent role in
cinczniraibicn ¢l metszsvolic wastes; and the control
of otwmotic pressure, fluid volume and ionic composition
of our internal fluii environment (Pitts, 1976). The
kidneys also play a role in the elaboration of
hormones involved in haematopoiesis and sodium
reabscrotion as well as activation of vitamin D to

its active form (Bovee, 1984a).

Urinary tract (ULl) diseases have been well
documented in the developed countries (Osborne et al.,
1972; cttinger, 1975; Bovee, 1984b) as renal failure
(Csborne et al., 1972; Osborne et al., 1975; rinco and
Barsanti, 1976; Cowgill, 1984), urinary tract infections
(Finco and Barsanti, 1979; Ling et al., 1972; Csborne

et al., 1979), urolithiasis (Goulden, 1968; rinco et al.,
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19703 ‘/eaver, 1975; Clarke, 1974a, 1974b; Erodey,
1955), congenital conormalities (Csborne et al.,
1972) andé neoplasia (Drew et al., 1972; Ba:z%in and
Faoli, 1977; Goldsckzmidt, 1284) have all been reported.
Cther reported problexms of tkhe urinary tracts of
dogs include urethritis, cystitis znd ureteritis
(£21zin and Jeraj, 1979), urinary incontinence

(liolt, 1983; Lildartola and Adams, 1983) and parasitic
infections (Senior, 1280; Gillespie, 1983). 1In
higeria, canine UL ciseases have been renorted to

be uncommon (luovwu €3 al., 19833 Abdullani ef 2l.,

19s4a; Abdullahi gt sl., 1965)« w1ae few seportea

cases gre urolithiasis (Ilom ef gl., 1737

Abdullahi et al., 19&5; Abdullahi gnd Aleyaaju, 1287),

renal failure and neoplasia (Abdullahi et 2l., 1385)
end urinery incontinence (Abdullahi ané Azper, 1256).

It is obviouc that iiseaces of the UTs of cdogs,
particularly urinary tract infections (Uils), are
more common in developed countries than in .igeria.
The reason for this difference is not apparent.
Abdullahi et 2l. (19&4a) theorized that freedom of
Nigerian indigenous dogs (NIDs) to urinate at will
is probably responsible for the low incidence of

UII as urine stasis, a predisposing factor for Ull
(Osborne et al., 1979), is unlikely to be common in
the NIUs. Urine pH end osmolality of dogs are known

to influence bacterial multinlication in urine



and therefore prevent or predispose dogs to Uil
(Lees gt al., 1979a). 41hus, extreme values of urine
pit (i.2 wirk cr low) prevent tacterial growth wnile
moderate values promote growts. OGimilarly, high
osmolality values of urine prevent® bacterial growth
in urine (Lees zd Usborne, 1979). Urinary tract
infection is urncommon in cats because they produce
urine with high osmolality value (Lees et gl., 127%b).
+ne urine pd and osmolality values of NIUs Zave teen
¢3 be €izilur to taoce of Cogs in developed
countries (iozxan ef =2ls; 1791)«
l.2 kenzl railure
The term rsnal failure describes a level of
organ function rather than a cdisease entily (Csborne
t al., 1972). It is significant to differentiate

renal failure from renal disceacse. =Zensgl cicease

o

reiers to the presence of renal lecions of any size,
dictribution, or cause which may or may not cause
renal failure. Cn the other hané, renal failure
implies that three-quarters or more of the functional
capacity of the nephrons of both kidneys have been
eliminated (Osborne et al., 1975). Renal failure
can be acute or chronic with the signs being more
similar than dissimilar (Osborne et al., 1372).
a) Acute renal failure is a clinical state
characterized by oliguria and/or anuria,

reduced renzl blood flow anéd glomerular filtration
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rate (Ui.) zni the ticcaemical consequences

associated with these chznges (Cowgill, 19z4).
b) Un the other hand, chronic renal failure is

characterized by polydyvsia/polyuria.

"rubber jaw" and ansemia (liichell, 12983),

In dogs, tze aetiologies of renal failure con
be broadly cateicriz:i into hzemodynamically-mediated,

Ty -

rephretoxic ané riscellarnscus couses. The causes
ol huenodynamiczlly-czdiated acute renal failure
include egll those factors predisposing to rre-rensl
azotexia. hovever, in the former hypoperfusion
is g0 intense ani »rofounid tehat it cannot readily
be reversed (Cowrill, 1954). The spectrum of toxins
causing acute renal rfailure are so extensive and
incluces a variety of heavy metals, organic
compounds, solvents, antimicrobials, miscellaneous
drugs and encorenous solutes (Porter and Bennett,
1961; Thornhill, 1980). Ethylene glycol and
diethylene £lycol are common orgenic nephrotoxins
found as components of lacquers, cosmetics and
flavouring extracts. Oxalic acid, a major metabolic
product of ethylene glycol is considered the primary
toxic intermediate. Oxalic acid readily produces
necrosis of enithelial cells and intratubular
obstructions subsequent to calcium oxalate crystal
deposition (Forter and Bennett, 128l; Thornhill, 1980).

The antimicrobials cause acute renal failure via any
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or a ccubination of tie Ifollowing: hypersensitivity

or anapaylactic reaction or immune-mediated ~lomerular
demage; &isruption ¢l cellular function thereby
causing cellular cdezthj impairment of glomerular
ultraiiltration; tutular obstructions because of

the precipitates they form arni induction of

epithelial necrosis (Cowgill, 12384).

Czly a few cases of renal failure have Zesn
reported in ligeria. There were two renorted cases
of rensl feilure in Zaria. <Zhece include a twelve-
year-oli mele MNI. preszented tO tie Ahmadu Z2llo
Univer:zity Veterinary Teaching nospital (AcUViH)
tzcause of polydypsia, polyuria and anorexia while

the other was esnccuntzred at necropsy (Abdullahi

1
-
L ] e A ]

M

1.3 Urinary Tract Infections

vrinary tract infection encompasses a wide
variety of clinical entities hose common denominator
is the microbial invasion of any of its components
(Cesborne et al., 1979). Infection may predominate
at a single site such as the kidneys (pyelonephritis),
ureter (ureteritis), bladder (cystitis), urethra
(uretnritis), or prostate gland (prostatitis), at
two or more of these sites or it may be restricted

to the urine (bacteriuria). In dogs, resident



bacteria of the genitourinary tract include

staphylococci, strectococci, Corynebacteriu: spp,

Escherichia coli, Acinetobacter epidermis,

Fasteurella spp, froteus sprp, Llebsiells spp,

Haemoonillus spp anc ovhers (Certer et al., 1978),

to mention a few. 1In a stucy in which blaéder urine
was collected by antepubic cystoceatesis,
approximately <5 per cent of all dogs with urinary
inlection had bacterial counts of less thsan 104 per

ml in taeir urine (Ling, 1970). Therefor¢, bacteriuria
c2cezicnnlly may be rresent despite the linding of
eitner ne-ative bacterial scan or a normal white blood
cell count in the urine sediment. Increased number

of wonite blood cells (25 per hdf) and/or the presence
of bacteria in the sediment were found to correlate
with positive bacterial cultures in 92.4% of 2320

urire snecimens collected by cystocentesis (Ling,

1976).

In the U.o.Aey &. coli, Staphylococcus zureus,

Proteus mirabilis, Streptococcus spp, Klebsiella

pneumoniae and Pseucomonas seruginosa are the most
common bacteria associated with UTI in the dog (Wooley
and Blue, 1976; Ling et al., 1979). Ling et al.,
(1979) reported that 18% of the dogs presented to
their hospital with UTI were simultaneously infected

with more than one bacterial species. OStaphylococcus

aureus has been reported to be more commonly associated
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with phos-hate urolithiasis then any other bacteria
(Goulden, 1958). <Aivisto et al. (1977) re=orted
that . c2'i was found to be the most corrmon
bacteriur zssociated with canine bacteriuria in

rialzana.,

Altaouga coiunon bacteria are wore involved in

UTI of dogs, tyjcoplasaas such as wjco-lasta canis

have zlso tesn known to cause nenhritis g cystitis
(rosendsl, 1lvc2). Viruses have been isolated iron
toe urine end Ul tissues of dogs tut their role in
causirg ULl is not clearly elucidated (Fabrieant,

1473) .

In Nigeria, Addo et al. (19c0) rs-crtei the

coutes o basteriuri ‘n ..1ls to be Ltrentoecaccus

spny K. coli, lLactobaucillus s-p, Stanhyloccccus sop,

Corynebsct=rium renala, Froteus spp, and Fseucomonas

——

aerug4 nosa. dowever, soume of the urine samples

were collected by voluntary voiding and gquantitative
urine bacterial cultures were not performed; no
clinical evidence of UTI was observed in any of the
dogs. Abdullahi et al. (1984a) revorted the isolation
of bacteria in two consecutive urine samples of 7

out of 100 (7#) clinically normal dogs. The bacteria
isolated were E. coli (4 dogs), Staohylococcus

aureus (2 dogs) and Xlebsiella pneumoniae (1 dos).

In anotner study, there was a report of 4 cogs with



clinical ULI, showing signs includéing dysuria,
haeraturia snd pollakiuria on clinical examination
(Abdullahi et gl., 1285). The aetiological agents
were k. coli (3 dogs) =znd Alebsiella pneuzoniae

(in t.& otner dog). 1wo of the dogs had »olyuria,
polyiynsia and low urine specific gravity, surzesting
possible kidney iavolveuent (pyelonephritis). “nere
was alio a report of urinary incoatinence associated

with olebsiella cneuzsaise infection in a cre-year-

old srayed LID (Abcullahi #nc Amber, 1986). It was

T

alco rarortel that desnitse the detecticn oF

&)

tacteriuria in NIls, clinical UTI is uncozmon in
these cogs (Abdullzni et sl., 1lYc%a), possibly for

the reason mentioned in 1.l sbove.

l.4 JUrolithiagsis

vrolithiasis is a general term referrin:; to
stones (cz2lculi or uroliths) anywhere in the Ul.
It should not be ccrceived es a single cisease,; but
rather a sequela of one cr .ore underlyin:
abnormelities. Thus, urolithiasis may be
concentually defined as the formation of uroliths
as a consequence of wmultiple and/or acquired
pathophysiologic processes that result in the
increased conceantration of less soluble erystalloids
in the urine (Usborne et al., 1986a). Uroliths are

those cparinply less soluble waste products of tae
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urinary system that precipitate out of the urine
to form crystals which get brapped in the system.
They may combine with organic matrix and/or other
minerals and grow to such a size that they cause

or contribute to cli:ical signs.

The majority of uroliths are composed of a
limited number of chemical components, including
calcium, phosphate, oxzlate, uric ecid, cystine,
axmorium &nd carbonate (Boves, 1924b). These
components usually make up five major types of calculi
in dogs and cats. Calcium crystallizes with phosphate
end oxalate to form calcium phnosrnate ard celcium
oxalate calculi respectively. ‘inile cystine calculi
are coumonly seen in dogs with specific transport
cdefects for amino acids in the renal tubules, uric
acid end ammonium acid urate are seen more often
in Palmsatians a.. J_.gs witi hepatic and portal
vasculsr anomalies (aruger and Osborne, 19&6).
hagnesium ammonium paosphate (struvite) urolitias
commonly form in urine infected with urea-splitting
bacteria which promote their genesis and growth

(Osborne and Klausner, 1978; Bovee, 1984b).

Uroliths are nared according to their mineral
composition (e.g magnesium ammonium phosphate

hexahydrate, calcium oxalate monohydrate and calcium
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oxalate dihydrate; also called struvite, whewelli‘es
and weddelite respectively), location in the UL

(e.g renoliths, ureteroliths or cystoliths) or taeir
shapes (e.z smooth, faceted, pyramidal, brarched
etc.) (Csborne and Clinton, 19&6).

Scveral surveys have been ccnductad to deteraine
the incidence of the various types of calculi (Finco
et al., 1370; Brown et gl., 1377). The brezds most
commcnly reported to have uizhest irncidence of
calculi are Dalmatian, Lchnauzer, "elsh Corgi,

Dachsurd; Peli:iciese, Yorizstire Qusrriasr, Ipica

Terrier, Fug, Bearle and Eulldog (Finco gt gl.,

1970; Brown et 8l., 1977). Uric acid and urate

H

- a
=

urolitks are zozt cormon in ti.c Dalmatian (coborn

- T HAZTY it VT a vteeayreed 2 oo e ke
i . b, 5 . -3 - - -I 2 -
. Bla, '35 whils gtouvicse 2 be

in ¥iniature Scknzuzers (Csborne st al., 1286),

struvite calculi are the most frequent type reported
in all the surveys. Tnis calculus which is commonly
associated with bacterial infections is often termed
"infection stone". All other types are referred

to as "metabolic calculi". Calcium oxalate represents
about 10 to 15% of all calculi as measured by
crystallographic method (Bovee, 19&£4b). In the same
report, calciun phosphate calculi are said to be

rare in dogs representing less than 1% of calculi

found while urate calculi represent 5 to 10% in most
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of the surveys. The prevalence of cystine calculi
ranges from 3.5 to 27%. This probably depends on

the breeds of dogs encountered in a specific survey.

The age of Cogs at the time of occurreace
ranges from 3 to 7 years, with an approximate mean
of £.5 years (4hite, 17563 Brown et al., 1977;
Clarke, 1976). Brown et al. (1977) renorted the
sligutly younger age of occurrence of cystine calculi
to be 4,5 years but the prevalence of calcium phosphate
and calcium oxalate is said to bte higher in older
are reports of occurreace of calculi
in puppies 1 - 2 months of age, though it is very
uncoumon (Pearson et al., 1959; Hardy et al., 1972).
however, majority of cases are encountered in dogs

between 1 ani 12 years of asge (Csborne et gl., 1286).

~EX Ol UW0psS woes not seem to alfect incidence
of calculi, although females tend to have a higher
rate of occurrence of struvite calculi than males
(Brown gt 8l., 1377; C:borne 2t 2l., 13¢6). Although
cystinuria, a predisposing factor in cystine
urolithiasis, has been reported in female dogs,
cystine uroliths have been reported in male dogs
only (Bovee, 1986). Similarly, approximately 70%
of reported cases of all canine urate uroliths have

been identified in male dogs (Xruger and Osborne,
1986) .
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=2 ar2 a Jew —uhooets of canine urolithiasis
in exotic breeds present in Nigeria (Idowu et al.,
1983; Abdullahi et gl., 1985; Atdullazi axi Aleyzaju,
1987) and, to date, there iz only ozne reported case
of urctithiasis in a IIC (Ab2ullahi and Adejyanju,
1991). Freedom to urinate at will which prevents
urine stasis and subsequent urolith formation is
probably a factor in preventing urolithiacsis in
these cogs (abdullahi et al., 1284b). High protein
intake which aleco predisposes dogs to urolithiasis
(Abdullaui et al., 1954b) does not exist in these

dD“'So

1.5 Congsnital Abnormalities

€&l zplasia l.ag been reported slthough the
incidense o vai, rave (Ciboone 2%
1879). Zrrogneczis der:znds on whether it is unilataral
or bilateral. C(ne kxidney may be aplastic,
congenitally deformed, echozic or non-functional
(Kealy, 1979). Kealy (1379) also reported congznital
hydronephrosis of one kidney with hypertrophy of the

other xidney.

Ectopic ureters have been occasionally reported
as being the cause of urinary incontinence in females
(Kealy, 1979; raulkner et al., 1983). There have
been reports of ureter opening into either the

vagina, body of the uterus or into a uterine homn
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(Kealy, 1979). 7This toc, czn either be usilateral

or bilateral.

Smzall congenital diverticulae are rerorted
in the wall of the bladder, at the site ¢f attachment
of the urachus (aealy, 1)79; :leusner et gl., 15c3).
Kirk et al. (1975) reporteil the presence of
diverticulae on the bladder w=2ll, erd in bitches
with tze ureters exteri:; lLie vzgina. allected
enimals are incontinent axd tjdrcaephrecsis usually
develops. DMNalposition of the bladder associateld

" - L |

with urinary irncontizense has alzo beaa rejorted

4]

(DiBartola and Adame, 19G3).

Congenital abnormalities of ths urora are
extrenely rare (Lealy, 1972). Tkere has tezu a
report ty Kealy (1372) of its cozplete absence as
well as its abacriizl cr<nin,s on the ventral aspect
of the penis, into the rectum, vagina and perineum.

These are usually evident on clinical exawnination.

1.5 Neoplasms

Canine UT nenplastrs are diagnostic and
therapeautic challenges for veterinarians. Diagnosis
is often delayed because of lack of overt clinical
signs or a partial response to empirical treatment
(Crow, 1985). Nost UT neoplasms are malignant and

thus careful evaluation of the affected animal is
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indicated (Csbcrne et al., 1972). Neoplaszs of
the tladder occur in cogs with a greater frequency
than tumors of the other urinary tract organs.

~

e function

Thic zresuuebly is tecause cf the stora
cf tie bladder that zllows for increased contact
time tetween potential carcinogens and the urothelium

(Crow, 19&5).

Frimary renal necplasma are very unccazon in

- 5 -

the dsz (Goldschknids, 128%)« Jsral necr-iz?:is

couzstitute froz 0.5 to 1.7% of reported cases of
neoplzcsas in the dogs The two most comaoa being
renal cell carcinoma (Grawitz's tumor) and extr; onal
nephrcaa (nephroblastoma) (Baskin and Paoli, 1377).
Crow (19€5) revorted that most primary renal tumors

are wzlignant and hence metastasize haematogenously,

=

gciing to taheir lcizoment ia sther oryans likte the

lungs, brain, liver, sxzin, eyes or bone.

w.etastatic or secondary renal tumors usually
are not evident as clinical problems until they
are in advanced stage (Goldschmidt, 1984). In dogs,
a variety of metastatic renal neoplasms have been
reported, incluéing haemangiosasoma, malignant
melanoma and mammary adenocarcinoma (Crow, 1985).
Renal lymphosarcoma also occurs in dogs (Csborne
et al., 1968; Baskin and Paoli, 1977). Benign renal

adenomas are rarely reported in animals. Male dogs
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have a sex predelictiovn for renal reoplasms
(Hayes 2nd Fraumeni, 1977), thus cu_gesting the
likelihood of influesnce of sex hormones on the
development anl/or maintenance of tumor cells in

the kidneys.

Tae incilence of urinary bladder neoplasia
is low (Osborne et al., 1968). Burnie and eaver
(1923) reported that it recreszant: tetween C.5 to
1.0 of all canine tumors. Reports on canine bladder
tumors were reviewed by Osborne ct zl. (1968) who
tebulaetel 120 cazses. Later, layes (1370) in an
epideniological study of 114 lorth Aczerican cases seen
during ll-year period in 13 different university clinics
claimel taat the worli literature included about 300
cases. Burnie aad lYieavsr (1983) reported on the clinical
ifeatures of 22 canine bladder carcinomas over a
period of 19 years in U.a. and remarked on an
apparent increase in incidence over this period.
Most canine bladder neoplasms are malignant with
transitional cell carcinoma being the most prevalent
(Osborne et al., 1968). Other malignant tumors
include squamous cell carcinomas, botryoid
rhabdomyosarcomas, chemodectoma and fibrosarcoma

(Crow, 1985).

Crow (1985) reported that primary ureteral

and urethral tumors are very uncommon in the dog.
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These inclulde: transitional cell carcinomas,
Squamous ¢ell carcinomas, and adenccarcinomas.
However, most of these are thought to represent
extensions from the bladder or prostate rather

al.,

L.‘i'

than primary tumors (Berzon, 1972; Tarvin

1978; Wilson et al., 1979).

Inforaation a3 to the incidence of UYL neoclasms
in Nigeria is scarce. dowover, there ig a reporved
case of metastatic kicdney tumor detected at necropsy,
in Zaria (Abdullahi et al., 1%&5). This case, however,

was not classified.

1.7 Sumnmary

The literature is full of reports (but not
exhaustive) on UT problems. However, most of these
reports are from developed countries. Only few
are froam Niperia. It is sucrpected that not much
attention is given to problems of dogs in general
and UT problems of dogs in particular in developing
countries including HNigeria. It is quite possible
that the diseases do exist in the cdogs. The efforts
made in Nigeria to study UT of dogs seem to indicate
that the disease may have a low incidence. However,

more extensive study is required to confirm this.
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Chapter 2

LEVALUADICH COF TiHE UrINAxY TaaCTS CF

NIGurIAN ILDIGENCUS DOGS BY FuYSICAL

EXAMIZATICON, RCGUTINE UnINALYLIS AND

UkIlk CULTURE

2.1 Introductiocn
Urinary tract (UT) problems constitute a

significant percentage of the diteases encountered
in dogs in developed countriess such as the U.S.A,
and britain. ror instance, urclithiassis was reported
to have an incidence of up to 2% in all dogs
receiving medical care (Finco et al., 1970; Kivisto
et 2l., 1977) while up to 75 of all the dogs
prescnted at a large hospital had urinary tract
infection (UTI) (Ling, 1976). In contrast, tnere
are few renorts of UT problems of dogs in Nigeria
(Abdullani eb al., 1965). Altnough this low incidence
of ULl problems of dogs in Nigerla may not be
unconnected with the low interest of veterinarians
in digeases of the urinary system, Abdullahi et 2l.
(1985) believe that there is indeed a low incidence
of such diseases, at least at the Ahmadu Bello
University Veterinary Teaching Hospital (ABUVTIH),
Zaria. However, the study on which this assertion
was made was a retrospective study of necropsy
records. It iz, therefore, possible that a closer
evaluation of the UTls of Nigerian dogs may reveal

a different picture. It is for this reason that
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this study was desizned and conducted with the

following obJjectives:

1. To Ceterauine tZe incidence of abnormazlities
of the Uls of Nigerian indigenous dogs (5iIls)
by physical arni urine examinationsj; and

2s To determine ncrmal values of some urine

parameters of the NILs.

2e.c lMaterials and kethods
€+2s1 Animals

Nigerian indigzenous cdogs (iIDs) presented to
the Small Animal Clinic of the ABUVTH, Zaria between
23rd January, 1291 and 25th Cctober, 1991 (9 months)
were used for the study. All KITs presented during
the peric. for various reascns including routine
coeck=-up, vaccinaticus, eleciive surgery asc otter
illnecses were physically examnined for abnorzmalities
related to the UL. sarticulcr attention was paid

to the ianspection and palpation of the tract.

2.2.2 Sample Collection

All presented N1Ds had their urinary bladders
palpated. Urine, when available, was obtained by
the technique of cystocentesis as described by Ling
(1976). About 10 ml of urine was collected from
each dog using sterile 22G x 1%" needle and 10 ml
syringe. Samples not processed immediately were

refrigerated at 4°C until processed witnin 20 minutes.
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2.2.7 Routine Urinalysis
Ecch urine sample was thorcughly mixed and 5 ml

] . . v & = v £ -y 4 i Pyy -
rred into a sita2rlle cinlcal tip centrifuge

ct

tube. <he urine was ti:: sxamirned lor the ‘ollowing

. o » P o
using ccizercial striyzs (Lultistix

s l:iles Limited,
Ames Division, Slouzh, E-7land): pH, specific gravity
(3G), protein, glucose, Xetones, bilirubin, blood

and urobilinogen. Tie same sample was ceacriigged

at 1,000 rep.m for 5 minutes afser which t.z
supernatant wac decanted leaving crnly a drop at the
bottom of the centrifuses tube. A dron of llew
Vethylesne Blue stain was adled to the contents of the
tube uciaz a clean Pasteur pipette. Each stained
sedinment was agitated to re-suspend it and the tube

11>wel to stand for 2 ninutes after which a ¢rep of

w

-

its contents was trunsferred

ot

o a clezn zicrosccpe
slass slide and a cover slin applied, Each sediuent
was systematically examined using X10 and X45 objective
lenses of a light microscope. The type and quantity

of cells, casts, crystals, and parasites and their

developmental stages were determined.

2.2.4 Urine Culture

Five millilitres of each urine sample was poured
into a sterile conical tip centrifuge tube and
centrifuged at 1,000 r.p.m for 5 minutes. The

supernatant was decanted leaving about 1 ml in the
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tube +which was ggitated to wmix the contents. Using

a sterile pipette, 0.25 ml of the conten%t was poured
into each of two Blood Agar plates and two McConkey
plates. One of the Blood Agar and one of t:a

McCorn::, plates were incubated serobically a5 37°C
for 24 hours while the other twe plates wsr= incubated
microaserophillically (using a candle jar) at 37°C

for 24 hours.

At the end of the incubation period, the plates
were exanined for bacterial colcnies. BSzears frcn

colonies were muic on microscige £lides gnd staliazd

{

718k Graz's stain tc study their Gram reacsisn zad
morphclogy. Bicchemical tests were carrie? czut cn
subcultures to determine the gemerz: and szscies of

isolates, using standard procedure (Cowan, 1774).

2.2+.5 Determination of Norzal Urine Parszetasrs
Cata from 90 apparently healthy NIDs that had

no detectable abnormal urine specific gravity and

pH values and other abnormalities of the UT was used

to determine normal values.

2.3 Results
2e3.1 Physical Examination

One hundred and sixty-seven out of 200 (83.5%)
of the dogs examined in the study were 2 years oll or
younger. A total of 547 NIDs were physically examined

for abnormalities associated with the urinary tract (UT).



21

Cnly one dog had such an abnormelity. This dog was a
7-year=-old male heving thickened urinary bladder

wall and an enlarced prostate as determined by
abdominal and rectal palpations respectively. Urine
sediment examination revealed numerous transitional
epithelial cells with several mitotic figures highly

suggestive of transitionel cell carcinoma.

2.%.2 Routine Uringlysis

Urine canples were obtained from 200 NIus (118
males and &2 females) during the period of the study.
The ares of the dope rangei from 1% months to 11

o1 thovwe tZs resulits of arinelycis

years, Lable .
anc reveaclei t.ue following sbnormelitiest: low specific
gravity (lower than glomeruler filtrate, 1.001)

(5 éogs); sroteinuria (21 cCogs); glucssuria (2 dogs);
ketonuria (1 dog); bilirubinuria (16 éogs); high
urobilinogen (5 dogs); heematurie (28 Socs); pyuris
(59 éogs)s high number of epithelizl cells (24 dogs);
bighk nuuber of casts (46 cdogs); neoplastic cells

(1 dog) ené helminth larvae (1 dog).

The £ dogs with low urine specific gravity were
all young. Each had a urine pH of 8.5, with only
one of them having a detectable abnormality of the
UT (small amount of glucose in its urine, 14 mwmol/l).
Cf the Cogs with proteinuris, only two kad appreciable

quasntities of protein (++, 1lg/l). Botk dogs were 3
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Table 2.1t Abnormal #indings in the Urire o2 200
Nigerian Indigeuous Dogs Presented to

the A3UVIH*

Abnormality Humtzr of

I'zles  Hemale Total

Low specific gravity (1.C0Q) 1 4 5
Proteinuria 19 12 21
Glucczuriz 1 1 a
letonuria | 1 - 1
High bilirubin 10 15
#ipgh urobilinogen | 4 1 5
Haematuria _ ' 19 9 8
Pyuria 29 20 coe
Increasel nunbar of epitielial cells 20 14 34
Neoplastic epithelial cells 1 - 1
Iucreased nunber of cacts 27 19 46
Helminth larva (Microfilaria) 1l - 1

*ABUVIH = AZmadu Bellos University Vebverinar, Teaching
Hospital, Zaria.

**25 dogs (10 males and 15 females) also had bacteriuria.
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montns 0l1d, had hish urine specific gravity and no
evidence of infection. Although both dogs with
glucosuria hal low councentration of glucose in their

urine (+, 1% mmol/l), one of them had low urine

specific gravity (1.CCC). 7The only dog with ketonuria
had oaly small ‘guantities of ketone bodies (+, 1.5 mmol/l)
and had no other abnormality; its urine specific

gravity was 1.030. Seven of thes dogs with large

amounts (+++) of bilirubin in their urine had clinical

babesiosis due to Babesia zanis as confirmed by

blood examination. GSimilarly, all the 5 dozgs with
higher than normal values (1.6 - 16 mmol/l) of

urobilizncgcen 22l confirmed 3. canis infection.

Crne of the dogs with severe haematuria (+++)

hal bacteriuria due to Staphylococcus gureus as well

as pyuria while another haematuric dog had larvae

(microfilariae) of Dirofilsria repens in its urine.

Twenty five of the pyuric dogs had bacteriuria also.

The dog with the thickened urinary bladder wall was

also pjuric. Fifteen dogs with high numberé of
epithelial cells in their urine sediments also had x

high numbers of casts.

Table 2.2 shows the incidence of crystalluria
in urine of the 200 NIDs examined in this study.
Thirty-seven dogs (18.5%) had crystalluria with struvite

crystals (20 dogs; 10%) being the most common form
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of crystal. Cther less frequent crystal types
included ammonium acid urate (7 dogs; 3.5%), calcium
oxalate (4 dogs; 2%), cystine (1 dog; 0.5%) and
uric acid (1 dog; 0.5%). Four dogs had two crystal
types each.s Th: iacidence of struvite crystals is
essentially the same in toth sexes. O©On the other
bhand, azmonium gcid urate crystals were more common
in females (6 dogs; 3%) than in males (1 dozj 0.5%)
while calcium oxalate crystals were more commonly
encountered in males (3 dogs; l.5%) than in females
(1 dog; 0¢5.7)e Dogs witn struvite crystals had

the hiz:cst mean urine pH (7.3). No associztion
between thas incidence cf struvite crystals and tae
inciderce of bacteriuria duz to urease-rrciucing

bacteria could be established.

Twenty=-tirez male dcgs had spermatozoa in their

urine sediments.

2.3¢3 Urine Culture

Tavle 2.5 stows the incidence of bacterial
isolation from the urine of the NIDs. A total of
27 dogs (13.5%) had bacteriuria. It was also found
out that all the bacteria isolated microcaerophillically
were isolated aerobically as well following 24 hr of
incubation at 3?00. Two of the dogs had more than
one bacterial species in their urine. The most

commonly isolated bacteria were Escherichia coli and
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Table 2.2: Incidence of Crystalluria in 200
Nigerian Indigenocus Dogs Presented
to the ABUVIH* '

Number of Dogs
Crystal Type

Males rfemeles Total Urine pH

(T & 8D)

Struvite 11 9 20 7e3 + O.ih
Amnmonium acid ﬁrate 1 7 7.0 + 1.07
Calcium oxalate 3 1 4 6.6 £+ 0.65
Cystine 1 - 1 7.0

Uric acid 1 - 1 6.0

Mixed*®* 2 2 & 7.0 + Cu25
Total 19 13 57 B8 + 0,95

*ABUVTH = Ahmadu Bello University Veterinary Teaching
Hospital, Zaria.

**(2 dogs nad struvite and calcium oxalate, calcium
oxalate and cysbtbine, and struvite and ammonium
acid urate seen in one dog each).
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Table 2.3: Incidence of Bacteriuria in 200 Nigerian

Indigenous Dogs Presented to ths ABUVTH®*

Bacterial sp.

Number of dcgs**

Males Females Total Urine pi
Ea 6 ¢nli 6 3 9 75 + 0.24
Staphylococcus aureus 5 2 V4 6.9 + 0.99
SEapi ot Stoua 4 - 4 7.0 + 0.91
Corynebacterium rerale 1 2 3 75 £ 1.32
Pseudomongs geruginosa - 1 1 8.0
Proteus mirabilis - 1 1 8.0
tnterobzcter species - 1 1 ©e5
Szluonella asrizona 2 § - 2 | 7 «C
Pgsteurella gerozsnes 1 - 1 7.0

*ABUVIH = Anmadu Bello University Veterinary Teaching
Hogpital, Zaria.

**1 dog had two bacterial species and one otier dog had

three.
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Staphylococcus sppe. Iost bacteriuric dogs had

alkine urine pH. Fifteen of the bacteriuric dogs
(55.63%) had pyuria, 5 dogs (18.5%) had high number

of casts and 4 dogs (14.8%) had haematuriae Eight
bacteriuric dogs hel crystalluria but there was no
association between the incidence of a particular
bacterial species and the occurrence of any particular

crystal type.

2e3.4 Deterninaticn of llormal Urine Parameters
Table 2.4 shows the normal values of srecific

gravity and pH. Age did not seem to have any

effect on the values. The overall mean and standard

deviations of the specific gravity and pH were

1,015 + 0,01 cnd €457 x Cu79 respectively while the

ranres were 1.CC5 « 1,020 and 5.0 = 8,5 resrectivelye.

2e4 Discussion

The observation of low incidence of UL rolileans
in NIDs in this study agrees with earlier reports
(Addo et gl., 1980; Abdullahi et gl., 1984a; Abdullahi
et al., 1985; Abdullahi and Adeyanju, 1991). This
observation is in contrast with observations in
developed countries where Ul problems are common
(Csborne et al., 1972; Bovee, 1984b). The reason
for tnis difference is not apparent. Abdullahi et al.,

(1984a) have suggested that freedom of NIDs to urinate

at will may, at least in part, be resnonsible,
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Qable 2.&¢ Urine Specific Gravity and pH Vzlues
of 90 Hormal Nigerian Indigenous Dogs

Iresented to the AZUVIH®

Age Group Lumber Specilic Groavity** piiv*s
(monthc of dogs (X + sD) (X £ 33)
1l -6 41 1.017 + Q.01 Gel3 + 0.78
7 - Lz 23 1.015 + C.01 7. o+ 2,81
13 - 13 ? 1.013 + G.O1 7.71 + 0.81
19 - 25 7 1.012 + 0.01 727 + 0.1
25 - 20 1 1.010 .00
31 ~ %6 5 1.013 + 0.01 7.17 + 0.76
- 36 8 1.012 + C.C1 H.20 2 CL.58
- Total - 90 1.015 + 0,01 ©.99 + 0.79

PASUVIA = Abmaedu Eello Univercity Veterinary Teaching
Heosnital, Zaria.

**xenorted normal runge Ifor zault exotic btreeds 1s
1.015 ~ 1.C45 (Canorne snd Stevens, 1981).

**¥Reported normal range for alult exotic breeds is
4,5 - 8.5 (Osborne and Stevens, 1981)



29

particulerly for UTI and urolithiasis. Other

possible reason for the lower incidence in NIDs is
consumption of low protein diet, particularly for
urolithiasis. It is also quite possible that dogs
with cserious UT diseases die before they are precented

at the ASUVTH.

The presence of woderate proteinuria (+, 200 az/l)
in 29 éo:s could be abtributed to exercise or fetrile
proteinuria (Ccborne and Stevens, 19281) as most of the
dogs were walked to the clinic. Moreover, some of the
proteinuric dogs had hasmaturia which is commonly
associated with proteinuria. The high protein
(++, 1&/1) in urine of two Qo075 sugzgests renal
dysfunction (Csborne gt al., 1272). As casts were
not seen in high numbers and UTI was absent, it is
logical to suspect :lomerular abnormality (Jergzens,

1937) .

The glucosuria (1 dog) and xetonuria (1 dog)
observed in this study might have been physiologic in
nature as no other abnormalities of the UT were
observed in the affected dogs (Osborne and Stevens,
1981). Paysiologic glucosuria which is usually
transient, is said to be associated with the release
of endogenous epinephrine and glucocorticoids and is
thought to be dependent on mobilization of glycogen
stored in the liver (Osborne and Stevens, 198l). The
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high amount of gluccse in urine cf one other dog is
consicdered to te of renal origin although the cause
could not be dsterczined; howsver, high number of

casts indicative of renal disesze (Ustorne and Stevens,
1981) were not observed in the urine of this dog.
Diabetis mellitus rmight have accounted for, at least

in part, to the observed gluccsuria and k=tonur ia in

these dogsy but this was not studi=d in the dcrs.

High levels of tilirubin and urobilinogen in urina
¢f Gozrs are conmonly associsted with hepatic dissase c-
severe haemolytic crises.s It is believed that all the
high l:ovels of bilirzvin and urobilinogen eancountered

in the urine of dogs in this study were due to B. canis

infection (Coles, 1986) which is very c¢cn.:2 in Zaria
area (Trimnell et gl., 1°2.).
The microscopic haematuria detected in 28 dogs is

probably of little significarce except in one dog that
exhibited signs of dysuria ia the moranings and also had

microfilariae (of D. repens) in its urine.

The incidence of pyuria in this study was found to
be: 29.5% (59 dogs)., This value was about twice that of
a previous finding of 16#% by Abdullahi et al. (1984a).
Occasicnal observation of W2Cs/kdf was reported (Osborne
et aley, 1972) in the urine of normal patients. The
concurrent observation of pyuria and bacteriuria in 25
(42.37%) of the dogs also agrees with an earlier finding
by Abdullahi et al. (1984a) in which 5 out of 16 dogs
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(3Lel7.) witl zyuris B4 baoteriuria as welle Tne
pyuria seen in the rezaining 44 dogs (74.584) might
te due to otcer infla.zstor, processes in tkte U2 gs
earlier report=d by Cstorne and Stevens (1981).

l‘._‘-Jl-

Different typies of epithelial cells cri_iunuting
from the various porti.ns of the urogenital t
kave besn reported ty Osborne and Stevens (1981) to
be ¢omionly found irn the uwrine of normal dcss gnd

- Uz otgexrvatizn of epithelial cells I %: of the

(¢

c

6]
{1

dogs (17#) is similzr to an earlier fianding of 1CY¥ by
Abdulle:ri e gle (1SZ4a). Epithelial ceolls are fouad

in t-Ze urine as recult of attrition and exioli:sti:n

(Caicrae and Stevens, 1981).

3 + " I ~ oy Y - =2 2
uri:s =s2dipe -3 of 4o oz “ iy 1 Li-dS = 4 4
sligyitl; unusual. Hsuever, occesi - nal occuzreace of a
few byaline or ruuulor casts (Less than a ;roxizzcely

1- 2/1low power field in moderately concentrated urine)
in the sediments of otherwise normal patients is not

a reliable index of sirnific:-nt renal damare (Csborne
and Stevens, 1981). In the same report, it was however,
stated that absence of casts does not rule out renal
tubulor diseases The high incidence of casts

observed in this study dc<s not seem to gsgree with

an earlier one by Abdullahi et al. (1984a) in which
casts were seen in urine sedicents of only 6 (64) out

of 100 dogs. The rezson for this neot appar-nt but may

be as result
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of the physiologic proteinuria observed in some

(31) oi the dogs in this study; casts are
proteinaceous in nature and may be eliminated in the
urine immediately after formation (Osborne et al.,

1972; Csborne and Stevens, 1981).

The microfilarize of the helminth D. repens
observed in the urine of a dog in this study has not
been previously reported in Nigeria. The microfilarize
of De repzas are !mown to reside in the subcutaneous
tissues of dovs and cutg snd exhibit arratic migration
(Behillhorn, 1974; MNohan, 1976)e As such i5 is not
surprising to find them in the glomerular capillaries.
Hohan (1976¢) reported that changes in the kidneys like
infarcts, capsular haemorrhages and interstitial
necrossis were aconcoiatesl with the toxiis the parasites
produce. The only evidence c¢f helminth infection in {lLe
Uy of dogs in Nigeria was a report or detection of

Capillaria plica eszs in urine of one dog (Abdullahi

et zl., 1084a).

The observaticn of crystalluria in 37 (18.5#%) the
evaluated dogs in this study is lower than an earlier
report of 38% incidence (approximately twice as much)
by Abdullahi et al. (1984a)s The firding that struvite
crystals were the commonest encountered (representing
S441% of the total) agrees with a finding in the above
work. Among the crystals observed in this study, only

amnonium acid urate, uric acid and cystine may be of
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of the urogenital troct cf dc:;se. The relatively kigher
isolation rates or E. coli and staphylococci in this
study cs compared to the otlher bacteria is also sinilor
to other previous reports in Nigeria (Atdullaki et al.,
19842; Abtdullahi et al., 1985), the U.S8 (Wooley and Blue,
197¢; Ling et ale, 1379) and Fizland (Kivisto.et al.,
1977). HLowever, Addo et al. (1280) reported fewer
isolates of E. coli relative to starhylococci. The
detecticon of mixed infections in t..>c of the dzgs is al:o
similar to a finding by Addo et gle. (1980) in the above
in which 10 out of 25 bacteriuric dogs without clinical
vil were found to have mixed infections. <Ihe incide:rce
of bzeteriuria (12.5%) in this study is much higher than
tie 74 reported by Azdullahi et gle. (1984a). Thais is
probably due to culture cf the urine selizont rather than
direct urine culture cmployed in the latter study. Ia
centrast, Addo et ale (19¢0) repcrted a much higher
incidence of 245, The rezsson for this is not apparent
but might be as a result of the longer incubation period

(72 hours) employed in their worke

The speciric gravity and PH values in normal dogs
encountered in this study are similar to those reported =
elsewhere (Csbtorne and Stevens, 198l1). Similar
observation had been m:de in respect of urine pH and
osmolality values of NIDs (Mamman et gle., 1991). The
normal valucs of specific gravity and pH of NIDs
reported in this study are believed to be the first

documentation of the wvaluese.
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