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GUNFRAL INTRODUCTION

Nephritie in the dog constitutes one of the mejor
diseazse probleoms in smell onimel medicine. Although it is a
very important and common diseuase, yeit it hes so far received
rolatively 1little attontion, The dog has been employed
widely in the study of kidney physiology and experimental
pathology.

Reference to the literature revealas that no survey of
canine nepbritis from a clinico~pathological point of view
has beon carried out in this country. In the United States
of America, Monlux (1953) condueted a survey of nephritis
on o pathological basls, His description of glomerulo-
nephritis in the dog was very similar to that in the human as
described by Ellis (1942). The pathologicel descripition of
pyelonephritis and other suppurative inflemmations of the
kidney was brief, very little mention wes made of the etiology
of these conditions.

In Great Briteln, several surveys on the incidence of
canine leptospirosis have been conducted, Two important
and noteworthy ones were conducted in Glasgow by Stuart (1946)
and Cunningham et al (1957)s BStuart's work led MoIntyre
to investigate the oliniocal disease resulting from Leptomspira
canicola infection, Platt (195la) described the pathology
of chronic interstitial nephritis,

The c¢linical aspecis of leptospirosis due to L. canicola

and L. icterohsemorrhagiee have been described in detall by



many snthort,

fhe dnportence of leptospimel wephelitis and idte froquent
poouerente have boon polubted out by meny workers. Welpers (1951)
sonsiderod thot over 904 of the ctoes of nepheitis in the doge
wore oaneed By le Gonicolow

b owas bheyefore thousbht thed o survey of conine nephritis
o & y&%baieg&ma‘ banls wondd roveal the welative inoldence

Pdhe dallorent types of n&shmmuia« socurate pathologleal
Findipge would aleo help in oha differentiol dlegposis of the
diseasgs A mederate spount of work beco boen done on intore
aidviel nophritis due to Le codicoples There has bosn & lod
of Glsegrasnent on % the existence of glomerulonephritio in
the dogy Lis Jncidente, olindosd feaduros end the essentidl
legion seen in sucsh Cages, 14 ttle mention hog been mede of
owbolic op pysemic noepheidtie ond pyolonepherlitic.

Hatoried Zov such o sunvey wes avalleble st the (lsegow
Univoreity ?&Lﬁﬁln&“ﬁ Hospitale  This problom won spproschod
fron an wabiengod wlow point by aalﬁntzn@ & lawge nunber of
oases in hhis& vam&i lesions wawr presonts  Afber Prggjﬁfﬁk

histologleal ﬁ@&ﬁJﬂ&ﬁiﬂﬂ 18 wf thege geses wore selecbed
ag noet eleorly meeting the ariterin of nophritic, They
have then boeon clopeiiled on gpithologloal bespise

Throunghontd this vork constont roforence hae been madce
o the work of Holntyre and Platty ov.orswe hep nlse beon
mede to aindlay condlllone dn the huwnen so ap two osluveldste
an far s poseible the etiology %ﬁ Bhe sorpesponding dineono



in the doge
Thie thesis is divided into two partsie
I. A study of the different types of nephritis in
the dogy and
II, Bxperimental interstitial nophritis with Ls
canicolas



Vo 4&:

MATERIALS AND METHODS

Phe 178 capes whioch form the basis of the description
of tho naturel disease were all animels sént i for post
morten oxamination to the Pathology Unit of the Univemsity
of Glasgow Velewinawy Hospital, Thé materinl oxamined was
obbained from twe sources. Those animals twroated at the
University Vé%@min&@y Hoa@i%éi and ﬁh@@@ s@m%»in For sutopsy
oxaminatisn by practising velerinary surgoongs

Suspected cages on the evideonce of ‘the owmerts hiptorny
and physical examinstion were subjected to laboratory tesls
with the aim of establighing the dlagnogis and of assessing
the soverity of the disoasos

Hueematological ezaminetion Included exythrocyto and
loucocyie counts por c. mmy A4 differentiel loucccyte cound
wes made by oxamining 200 cells in a fweshly prepared blood
£ilm stmin@& by Leishman's method., Fatimetion of hacoglobin
as oxyhoemoglobln wer accoxding to the mothod of Boll, Chambors
end Waddell (1945)s The exythrocyte sodimentation rate (HeS.R.)
vag mousured according to the Wintrobe wethod, allowing the
tube to stand Lfor one aour bufore the reeling was tokerls
The packed cell volume (PeC.V.) wos measured hy the micrcs
haomatoerit methods

The blood uvres content was estimeted by the Urcase end
Roselerigation method described by Harvison {194?), The sexum
bilirubin was esbimated by the method of Melloy and lvelyn (1937)
and the sexum alkaline phosphatese by the method of King,
Abul-ffadl and Walker (L931). The merum probein content



wes dotermined by the Biuvet method end the sexum albumin/
globulin watic by paper eleotrophoresis,

In cextain ceses the following estimations were madege

1. Sorum sodium by the Zinc Uranyl Acetate method (Bubbopw
worth 1951)3

2s Sexrum potassium by the method of Jacobs and Hoffmenn
(2931)3

3s Semum chlowide by the method described by Varley (1960)s

4e  Sezum caloiun by the method of Kramer and Tisdall (1921)3

S¢ Serum inorgenic phogphate by the method of Piske and
Subbarow (1925)3

Ge Serum magnesium by the Uranyl Acetate metbod desecribed
by Terinder (1951). |

The urine protein contont wee estinated by precipitation
with salicyl-sulphonic acid and the turbidity was measured
visnelly ageinst a set standard (King 1947). The urine area
content entimation was by the hypobronite ﬁethcd. The glucose
¢ onbent detormination was by Benedict's method and the presence
of ketones were detected by Rothera's test.

A deposit was obiained by centrifugetion of 10 ml. of
upine st 1,000 revolutions pexr minute for five minutes and
examined for the presence of cells and tubular casts. In core
tain instances pamples of urine were examined for leptospirae
by dark ground MICTOBCODPYe

Serum of the affected animal was examined for antibodics
by the agclubinetion-lysis test of Schuffner (Wolff 1954) using

strains of both Leptospira canicole and Lepltospira ictoroe
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haemorrhagise. The range of dilutions was 1/10, 1/30,
1/100, 1/300, 1/1,000, 1/3,000, 1/10,000 and 1/30,000,

All suspected cases of concurrent tuberculouvs infection,
ogteodystrophia fibrosas and urolithiesis were subjected to
radiographic oxamination, In cases of suspected tuberculosis
exposures of the thorax were takenes Exposures of the abdomen
in dorsal and letoral recumbency were taken in all cases of
urolithiasis while those with bony changes weve subjected to
exposures of the head, thorax and limbse.

. The routine procedure adopted in the hospital in the
treatment of nephritis (mainly leptospiral) was parenteral
adminigtration of antibiotics together with supporitive
therapy with glucose saline for emespis and dehydration.

Post mortom exemination was often carried out within
& few hours after death, Blocks were taken from the kidney
and other organs. The tissues were fixed in 10% neutral
formelin for 24 hours and transferred to formolsublimate,
dehydrated, cleared and paraffin embedded in the usual way.
Routine staining was by haemalum and eosine Other methods
used on selected pections were picro-Hallory, Van Gieson's
elastic stain, periodic acid-Schiffl, Weigert's elastica,
phosphotungstio acid haemotoxylin, Unna Pappenheim, Dunn's
orange for basement membranes, Prussiesn blue for haecuosiderin,
Zichl-Neelson's ptain for acid fest organisms, Gram Weigert's
stain for Gram positive and negative organismes, Congo red

end methyl violet for amyloid and Sudan IV for fats.



GPNERAL CLASSIETICATION

‘In the description of +thé natural disease, cach case
has been apsigned to one of four grovps. The criteris
adopted in the classification were based on histopathoe
logical eppearances, in addition to etiological considerw
ations. In the hiptological examination particular attention
hag been paid to the differvent components of the kidney
sectlon.

A high degree of correlstion was found between the
histopatbological findings in the kidneys and the olinical,
haenatological, serological and biochemical Tindingse.

A pathological clessificetion is considered to bhe
the most acourate For the description of the various bypes
of nephritise.

The four main groups areje

l. Interetitidl nephritis,

2o Glomeorulonephritis and allied conditions,
3¢ Dmbolic or pysemic nephritis, and

de Pyolonephrltis.

fach group bhas been further gubdivided and details
are glven undey the different groups.
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HORNAL BARMATOLOGIOAL ARD BIGCUUENTOAL DATA USED,

Hoona bology
Haalla
PelaVa
Kabialy
Hbe
Halallala
Halu ¥,
HeBella
Ditforential cownt

Biochemiatry
Bicod ures

fSomum prolein

O wme/hour

3645 mle /200 ml,

68 millions/Ce wmme

11wld /200 ml.

515m 65

3035 Gette

Ewl? thousends/ce. mm.

G0=T70% Houtrophils, 2030% Lymphooytos,
0=5 % Uopinophile, O-1%  Bosophils, and
0= 9 nonocy o

40 mge /100 mla
6.1"‘7;8 {ﬁg/l@@ ml.

Servm albumin/globulin ratio 0Bl o0

Serun billirubin

e3 Mg /100 ml,

Sorunm albaline phosphatonpe 12 K.h. units.

Berun sodium
Sgrum poltagsivm
fierum ohloxide

135=160 miqe ox 3LO=36T mz. /100 mle
3.?"'5.83?}3}(,;. or 14‘}-22¢7 mg./l(}(} mle
99110 mlige 0r 351e1=390 mg. /100 ml.

Sopunm inorganio phosphate . 2e3 mBg, o S5e0 me /100 ml.

Serum nagresium
Sepum ealeium

2ol miiqe o1 Pe6 MEe /100 mla
AeTwbel mily 0T eH=l2e2 Mgy /100 1l



Urine ursa 2¢5 o/100 ml,
Uvine protein 0 mg./100 ml,

In many instences when en estimation has been carried
out more than once ‘the result of the last ea‘timation has
been congiderads ) |

The case numbers refer o asccossion numbers given by
the hospltal.
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& study of
the different Yypos of
nephritis in the doge.



Section l. ]

INTERSTITIAL NEPHRITIS

Inbroduction

Klett (1899) in Germany described an epidemic of canine
digease in and around the city of Stuttgart, under the name
of Btuttgart disesse. This was a contagious condition character-
ised by o gastro-onteriitis and an ulceratlve stomatitis.

The term Stuttgart disease has been used to describe
peveral conditions with different eticlogies (King 1937).
It has also been known uvnder tho names canine typhus, haemorrhagic
gagtro~enteritis, dog plague, black tongue, la fievre typhoide.

Wirth (1924) drew attention to the acute nephritis seen
in cases of Stuttgart disease. Later Lukes, Jelinok and
Schramek (1925) pointed out the relationship between Stuttgart
disease and chronic nephritis in the doge “hey described the
pathological changes seen in six dogs aifected by the diseosc.
All hed en ulcerative stomotitls, haemorrhagic gastritis and
interstitial lesions wilth granular ocontracted kidneys. Four
were found to have & subacute nephritis charactorised by a
round cell infiltration of the interstitlal tissues In the
remaining two the renel lesion had progressed to a marked
sclerosise. The similarity of the clinical signs and renal
pathology seemed dto indicate that Stuttzgart discese was caused
by Leptospira coanicolo.

In Great Britaein there was o difference of oplinion as to

whether Stuttgart discape was the same as the commonly occurring
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form’ of nephritis or whether they were different entitics.
King (1937) belicved that the disease knoun as Stubbgert
diseame was in foct nephritis. [Furthermore the term Stutteart
disense hag been used in Britain to describe the uracmic and
toxic monifesbations of Leptospira canicola infection (HeIntyre
1954). '

Bocause of the lesions found in the kidneye in Stuttgert
disense attempts were made to demonmitrete and isolate an
otiological agent. Klareonbeek end Schufiner (1933) isoléted
from dogs affeoted by Stubtgart dimease, a type of Leptospirs
which was serologicelly distinct from lLeptospira loterce
haemorrhogiae the organism essociated with Uelil's discase of
man and aninale.

In 1938 Klarenbeek published a summary of the clinicel
findings on Leptospirosis in 161 dogs. 38% wore serologically
positive for Leptospirve icterohaemorchagiae and 62¢% for
Leptospira canicolas The majority of cames in the formor
group showed ilcterus while this was noticed rarely in the
lattor group. Uraenmia occurred in 20% of the cases of
Leptompire icterohaemorrhagiae and in 40% of Leptosgira
ganicole infection.

Since the work of Klarenbeek and Schuffner in 1938 several
gurveys on e sevologioal basis on the incidence of leptospiral
infection in dogs have boen ocarried out in various countricn,

Surveys in Britain have been conducted by Stuart (1946)s
Broom ond Moo Intyre (1948)3 Mille (1948); Joshua and Broom



(1949)3 Davies (1955) and move recently by Cunningham,
Helntyre and Ives (1957).

Of these two surveys were conducted in Glasgow. The
first wvap by Stuart (1946) who found thet 40% of the dogs
had antibodies to Leptospira canlcolag the second was by
Gunningham et 2l in 1951 who found thet 28,99 showed evidence
of having been infected by lLeptospirs canicolas. The incidence
of L, canicola is lower according to the latter survey. These
authore pointed out that in the earliex sﬁfvay mostly old dogs
were exominod and if that fact was taken into consideration
there was 1little change in the inecidence of leptospirosis
during the period 1946~1957.

Holadyeon (1929 b & a) described briefly the pathology
of aoute and chronic interstitial nephritis in the doge The
acute cages were characterised by the infiltration of +the
interstitial tissue by mononucleazr cells of the lymphocytic
types Though the causal agoent was unknown, the lesions and
thelir usuel fooal nature did not permit him to suspect a
bacterial origine Ho considered that the chronic cases were
characterised by a great increase of the connecitive tissue
in the medulla, the partial obstruction of some tubules
and the marked dilatation of the remaining ones,

Bioom (1937) made a study of nephritis in 186 dogs.

e pointed out that it was a very common disease and that the
type encounterad was interstitial nephritiss On a clinicoe

pathological basils he vecognised three groups. The first




group compromised of many dogs where the discase could not

be recognised olinically, as the renal demege was insufficient
to cause any symptoms. The second group showed an acute
impeirment of renal function with symptoms of an acute uracmic.
In the third group the renel demage was moderate or severe

but where the kidney had retained its powers of compensation
by polyuria, diarrhoca and vomiting. He stressed the imponte
ance of blood and urine exeminations and renal function

- tests in the diagnosis of the disespe,

Purthermore Bloom (1939) pointed out that unlike the
gituation in the human, the common renal inflammatory disecase
in the dog was intersititial nephritis wvhich might ocecur in the
acute, subacute or chronic forms. %The pathological process
wag characterised by lymphocytic infiltration of the intere
stitial tissue and the letter might be partially or completely
replaced by fibrous tissue,:

Clinical symptoms of nephritisg of the Leptospira canicola
type have been described by Joshua end Freak (1947) Hille
(1948) and Joshua (1949,1950).

HoIntyre and Stuart (1949) produced one oif the major
pileces of worl on nephritis associajed with Lepitospira
cenicole infection in the doge Thelr descxiption of the
olinical discase was baged on a study of 416 dogs brought
for exomination to the Royal (Dick) Veterinary College in
Edinburgh during the periocd October 1947 «~ October 1948,
0f these, 286 cases were suspected clinically of having
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nephritis and 149 showed serologlcal evidence of infection
with Leptospira canlcolas. They charecterised the disease in
terme of clinical symptomsy blood and urine examinations and
aleo on serological teste, The disespe was divided into

three stages viz. invasive, primary renel and secondary

renels The first was the stage of bactexriaemisa which passed
often unnoticed clinicellys the second was the stage when
evidence first appeareds and the third denoted clinical

or othor evidence of impaired ren&l function appearing at

a later gtage ond indicating p:;gresaive failure of a seriously
demaged kidney or excegpsive pbysiological demends on a moderately
damaged ones The primary and secondary siages of the disease
wore further subdivided into sgvere and mild groups on the

bases of symptoms and blood urca estimations. They emphasised
the importance of blood uree estimation as the best guide to

the prognosis of the disease.

Leader (1950) described the clinical disease as he
encountered 1t in Glaggowe He agreed with the c¢lassification
put forward by MeIntyre snd Stuart (1949), but pointed out
the difficulty in distinguishing mild primery cases from
secondary cases without uraemias

Platt (1951) described the morbid enatony ond histbo
pathology of 8 cases of acute and 25 cases of chronic nephritis.
The kidneys from acube cases were swollen, the capsules stripped
ecenily revealing a cortical surface often flecked with haeomorre
hagic mottlings. MHicroscopically he found an intense inflammom



tory remotion especially marked near the boundary sone, The
cellular infiltrates were composed mainly of mononuclear celle
ond histiocytes while polymorphonuclear leucocytes wewe scantye.
PThe kidneys in chronic nephritis were reduced in size, the
capsules stripped with difficulty exposing a granvlar surface.
These kidrneys were firm to cut and fibrosis was evident. The
collular infiltration was less evident than in acute caseé¢
fle regarded the hyelinisetion of glomerull and the periglomerular
fibrosis seen in chronic nophritis as representing an exesgel-
abion of the noymal senescent process. Although he did not
give any lnformetion regarding the nature of the infection
in his dogs, it could be inferred from ths renal pathology
that Platt has in fact described the interstitial type of
nephritis caused by Leptospira canicolas

HeIntyre and Mentgomery (1952) described the renal
lesions assoclated with L, cenicola infections Their desw
cription was based on the auvltopsy Uindings from 21 dogs in
the severe acute stage end 13 dogs in the secondary rvenal
gbages JThelr desoription waes very similar to that of Platt
(1951).

MeIntyre (1954) modificd his carlier clessification
of leptospiral nephritis. Thie wes based on Lfurther investige
ation taking into account the autopsy findings Lrom 82 dogs
of his meries which had increased to 369 dogs by that time.
All cases having an agglutination titre to L. canicola of 1
in 10,000 or higher were clagsified as being in the primaery
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renal stage. Any cage showing @ rise of titrs on two -
successive cxaminations eege 1 in 1,000 to 1 in 3,000
were regarded as being primary. In addition to a few
cases which were exemined only once and had titres of
1 in 3,000 wore classified as being primery bscause of
evidence of leptospiruria’ or on histopathological ovide
ence goined from auntopsy. All dogs having pevsistently
low bitres, 1 in 303 1 in 1003 1 in 300 or 1 in 1,000
were counsidered as being in the secondary stage.

He subdivided his primazry cases into mild, severe
and mogt mevere groups aceoxrding to the levels of the blood
urease Gases having @ blood wres level of up to 50 mg./lOOml.
were classified as being mildy fLrom 50 4o 200 mg./lGO ml.
as being severe and over 200 mg./100 ml. as belng most severe,
Minale showing blood ures levels of over 50 mg,/IOO nl., were
rogarded as having nitrogen retention. The secondary cases
were algo divided into two groups -~ those with nitrogen
rotention and those withoutb.

fionlux (1953) classified the different types of nephritis
in the doge Uls classpification was baged on the histopathology
of 321 casess He divided them in two main groupss one, in
which the inflommation was localised in the interstitial
tisane was called interstitiel nephreitis and the other where
the significant lesions were located in the blood and lymph
vossels were called the inflammatory vasculex discases, In
the former group he included cases of leptospirosis, filapw

iasis, bhistoplasmosis, Dictophyme renale and tuberculosis.
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Under this group vere alpo inocluded focal suppurative nephritis
and pyelonephritiss The latter group included acute, sub-
acuite, subclinical and ehronic{giomerulanephritia§ eclerosing
nephropathy and infarction. The description of the disease

is lacking in clinical data, biochemical, haematological and
serological findings. No mention of exbrse renal autopsy
findings wos made.
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132 coseg included in this study have been subdivided
into acute end chronic interstitial nephritis. 27 cases
(20%) wore found to heve an injerstitisl nephritis co-
exigtent with other disenses.

Incidence of interstitial nephritis in relation bto asge, sex

end breed of dogs affocted
In the following anelysis only those cases without a

co=cxistent disecase have been considereds
Age incldence
The distribution of age incidence is given in Mig, 1.

The gradual decrease in numbers after 12 years doos not
necessarily indicate a decrease of incidence of the disease
bocause the average life span of the dog is probably 1012
yearts
Sex incidence

The table below shows that the ratio of the males to
females in the present series is 43ls. The yatio of the males
to females in the dog population entering the hospital was
found to be 635 (MeIntyre 1963), After allowing for this
- population ratio, it appears that the incidence of interstitial
nephritis is three times as common in the male as in the female,

Sex incidence in 102 cages of interstitial nephritis

Sex Acute Chronioc Total
Hale 16 65 81
Female 5 16 21

21 81 102

P
L




number of cases.

5 6 7 8 9 10 1l 12 13 14 15
years.

Age incidence in 98 cases of interstitial
nephritis,
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Breed inecidence
The numbers of different breeds in acute and chronic cases

with the total number affected are in the Table below. Large
numbers occurred emong Cocker Spaniels, Hongrel Terriers,
Collies, Mongral Collies, Lebradors, and Alsationse

Distribution of Breed Incidence in intergtitial nephritis

Breed Acute Chronic Total
ongrel Terriexr 2 | 10 12
Collie 3 8 11
Cocker Speniel 1 13 14
Caim Terrier 0 3 3
Labrador 2 9 11
Alsation 3 9
Bull TPerrxiewx 0 2 2
Mongrel Collie 3 10 13
Scottish Terviex 0 1 1
Dalmatian 0 2 2
Weleh Corgi 0 1 1l
Boxexr e 5 7
Poodle 0 2 2
Fox Terrier 0 1 1
Irish Texvier 1 0 1
Ivish Setter 1 0 1
Potal 18 73 91
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ACUTE INTERBSYITIAL NEPHRITIS

Thepe capes mia charactorised by the presence of a
nononuelear cell rsaction confined to the inbtersititial tissue,.
36 coses closgifled under this heading have been sube
divided intos
Group A - consleting of 21 doge showing a severe interstitial
nephritis, and
Group B ~ consisting of 1% dogs showing & mild or focal
intorstitial nephriltis coexistent wlith othey diseases.

Group A « Severe acute nephritie

These dogs showed clinical signs of renal diseasc.
The clinical diagnosis was confirmed at post moritem examination.

The main features of the discase have been describoed,
Age incidence

The distribution of age incidence ip given in Pigs 2.
Dogs of the younger age groups seem bto be aifected.

Clinical migng
These dogs wore very ill, apathetic and anorexice. They

wore wwilling to move and when atanding, the back was often
held arched. They elicited the pain on abdominal palpatione
Txcesgive thirst and repeated vomiting up to several times a
day wero charscierisitic symploms of the disease. Polyuria
gnd nocturnal incontinance wore pregent. Oliguria was proseont
when the omesis was oxcespives, In many doge in this group

the mouth had o foetld odour and the tongue was brown. Ldngual



number of cases

Fige 2, Age incidence in 21 cages of soute interstitial

nephritic,




and buccal ulcerations were proserite These lesiouns present
in the orel cavity are ¢linical menifestations of uraemia
(Bloom 19547}

Serology « Schutfner tegt

The agglutinatlion titres to Lepitospira canlicola were
done on 9 cases. AlL cases gave a titve of 1 in 10,000
or higher, Ietalls of these results are given in the follow-

ing Tablesge

Asglutination Titre No, of cases
1 in 10,000 1
1l in 30’()0@ 3
1 in 30,000 5
Total 9
e
Haematology

Ten cepes were examined haemstologlcally,

Tho ezxythrocyle medimentation rate vas determined in 9

capes. It was O mme/hour in three, between 1-10 mme/hour in five

end over 10 mms/hour in one.
vidence of an snaoemia on the basig of a reduction of

haemoglobin concentration was not observed, although four capes

geve low erythrocyte counts.
Bight of these cases (80%) showed a leucocytosis with
counts ranging from 12 to 50 thousand cells pexr c¢. mme They
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were associated with a neutrophllia ranging from TO to
over 90% newbtrophilia., All were also associated with
o relative lymphopaeniz.

Petaills of haematological findings are given in
Sppendix 1.
Biochemistay

Blood urea concentration was estinmated in 13 cases.

High levels were obgerved in alle The blood urea content
was botween 50-100 mg./100 ml. in threey it wes between
100-200 mge/100 mle in six and over 200 mg./10C ml, in four.
Tho highes’ velue recorded inm the series was T90 mge /100 ml,

Serum protein estimatione were determined in seven
cagess A reduction in the protein content was observed in
three cagpess

Albumin 3 globulin ratic was estimated in four cases.
The rotios were reduged in all cages: A reduction in the
ratlo indlcates an increase in the globulin Lfractions. Two
capes with reduced protein contents gave low A/G ratios.

Serum alkaline phosphatase content of the blood woes

determined in sceven instances. One gave a value above the
normal range. .

Urine vyéa content was estimated in nine cosess Threo
gave wvolues below normale. Wuch a finding indlcates the
inability of the kidney to concentrale urines, ALl cases

with low vrine uren levels showed nltrogen retention in +this

e
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bloods
Urino protein wes estimated in ten ceses, A variablo

P

quantity wes prosent in all,
Sugar and kotonos ‘wore absont in all four urine samples

bonbods

Dotails of serologlical and hinmhamical'iindinga 230
given in Appondix Ga

Urine analysis (qualitative)

Contprifused deposite of uwrine were examined fyom sevoen
capopn. Loucoeytos wore presont in sixg erythrocytes in
dwog  epithelial cells in all end casts in siz.

Popt mowtem findings
© Aldwontery losions Dogs which wore in o ureemioc state

ot the time of desth often chowed lesions in thelr buccal
cavitys The tongue was brownish in colour and +the mouth
hod a foebld oldours Buccal necrosis and lingual ulcexation
wore frogquontly mecone In one insitance (Cape 6337) the
fongue had undorgone necrosis with the result thet the
tip for about 9 ome olong it longth hed sloughed off, the
dorsum of the tongue had dosquemated and shallow uwleers
were present in the remaining par‘b.' Cape 21260 showed a
gevere necrogis of the tongue invelving the andorior part
up bo 6 om, and the dowsel surface in the midethird region.

There wore haomorrhages into thoe stomach and the
gastric mucosa wep codomatous. Some cogos showed erosions
on tho wall of the stomache

P
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Qgrdiao lepione Necromis of the posterior wall of the

left atrium was found in many coses. These necrotic patches
appeared as greyish wvhite raised areas, (Fig. 14).

Renal lesiong The kidneys were swollenes ‘The capsules

gtripped capily revealing a smooth cortical surface which
wan mottled, groyish ox rod, The cut surfaco vevealed
the presence of numerous greyish foel and in some instances
a greyish vhite band wag observed around the corbicow
medullary junctione. (Figs. 15 & 16). The kidneys were
often congested and sometimes multiple petechial hoomorrw
hages were found scattered throughout the cortex and medulla,

Histology

Hicroscoplically there is an intense cellular reaction
coniined to the intorstitlal tissue., large aveas of the
renal cortex are cbliterated by dense sccumulations of
collse Those chonges are more maxked in the deeper parts
of the cortex especielly in the boundary zonce (Fige 17)e
Theoy also extend to the superficial parts of the cortex.

The cellular mase prosent in the boundary mone is
formed predominently of mononuclear cells. (Fige 18),
Plasma cells arve predominant bﬁ% lymphooytes are alao
present in large numbers, Imméture lymphocyten, ﬁlasma
colls end other primitive mesenchymal cells are found
scatbered in this cellular mass. These mnesenchymal cells

or retioculum cells are seen around blood cepillarics.



They ore elongated and spindle shaped with flattened
nuclei. JAnother cell found in large numbers is +the
macrophoge. This cell is large, vouwnd oy irregular in
shape. It is & mononuclear cell with a prominent nuclous
varying from an oveid to an irregular shape, the nucleus
is eccentric and lightly basophilic with a well defined
nuclear membrane. "The cytoplasm i faintly eosinophilic
and is laden with ocoginophllic material which is strongly
PAS positive. {Fig. 19), Thege cells contain hacmosiderin
pigment in areas where haemorrhages are present in the
renal pavenchyma. Polymorphonuclear leucocytes are

found scattered throughouty they are much fewer in numbew
compared to the mononuclear cells. Few mitotic figures
are presente Dogenerate cells from broken down tubules
are present in large numbers in the mass. Tholir nuclear
membroanes have ruptured and the cytoplasm has brokon
down,

The tubules in this area of cellular activity show
sevoyre damage. Many in this area have undergone Come
pression ag & vesult of the cellular components pressing
ageingt them, Tubules showlng various stages can be
recogniscd and the process of breakdown has been situdied
using serial sections. The earliest change is the re- |
duction in the sige of the tubular lumen. The cytoplasm
of these tubular cells become lese eosinophilic and the

nuclei become very prominent, The basement membrane
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heging to seperate off from the epithellum, Thé nexs
gtage appears to be a clumping togethor of the Opithoe
lial cells§ ot this stage the bosement membrane is
completely deteched, This im fo.lowed by the seporation
of the cells from eash othore. The cytoplasm is reduced
in size end takes up a deop eosinophilic stain, The
nuclevs becomes ﬁyknotie. The tubule eventuelly rupe
tares and bthe eplthelial cells broealk ofi

Apart from tubular compression the cellular mass
also pushes epert the tubules as & result of which the
intertubular ﬁpmde is markedly increased and occupied
by accumulations of large numbers of colls. (Fige 20).
Isolated tubules in this arecs also contain small masses
of necrotic cells and the cellular debri while some
ore packed with polynorphonucleasr 1euﬂoc§tea. Tubules
often contein cominophilic globular masses of probtein.

‘On oither side of this band of cellulaw activity
awe found tubules showing degenerative changes, Thoge
tubules arve aiightly dllated and the epithelial cells
it on the basement membrane seperate fyom ono anothev.
Phe cytoplosm of these cells is intensely cosinophilic
and. the nuclear chromatin condensod. Occasional nuglear
mitopis is present in these tubular cells. These tubules
appear o show o milder chenge than those present in the
oresa of cellular activity.

Pha glomeruli in this area appear to be less affecbod
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than the tubules. It has not been posgible to detect any
pbriking choenges In them in spite of careful oxamination
by serial sections Those glomerull proesent in tho cortico=
medullary avea show congesition of thelr tuitss Thelw
bagement membrancs are tvhickeneds The cepsular epithelium
is hypertrophic. The cells ave sepewated and their nuclei
are bigger and moxe prominent.

Proliferetion of the epithelial cells of the glomerunlem
tuft and crescent foxmation are absent,

The chonges in the medulla awve less striking than in
the corloxr and are rvembricted principally o the rogion
noar the boundexy zone. Small fool of cellular acbtivity
aze somotimes preseont. The tubules in the medulle often
contoin hyeline caste which are strongly eoslnophilic and
PAS ponitive, Polymorphonuclear leucocytes and eorythioe

oytes are occasionally scen ln tubules,
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Group B = ﬁild or focal interetitisl nephritis

These cases were nod recognised cliniwally and were

incidental findings during rouvitine auvtopsy and histological

oxamination of kidneysa

The legions present were go small and the damege to bthe

kidneys wore insufficient to produce symptoms of renal dyp-

Tunctions

The following is the sumhory of the main extremrenal

pathological findingage

I. Hepatic disorderse 9

i
ii.
iii.
ive

Vi

Severe necrosisc of the 1iveT seseseerane
Severe falty dogenerallon secsesecscense
Massive degenoration with Jaundice sweese
Cirrhosis with nodular hyperplasic esese
Rubarth's discease with Jaundice and

R W

aoute pancreatitis sesse 1

Jeundice (cause undingnosed) sssessescss

IZ. Respiratory disorderse 3

da
iis
iii,

Mlercider oslerl infection sesesssscsne
Dictomper pnounonle weeesssssacnsneeosos

Porulent pneunonid sssescesesescocsnssee

IIXI. Othore=~ 3

i.
ii.

Diﬁt@mp@r infection RARNICERORAIEOROINOES
Lymphosarcoma of the stomach ssesssseses

iiis Cystic glanduloer hyperplasis of the

NEOTUL wes



Repal pathology

The kidneys showed the presenco a feow small groyish
focd in the coxtex and medulla.

Histologically these fool are cellular accumulations
gongisting of mononuclearw cells meinly lymphooyites and
plasma cells while a fow polymorphe ave monmetimes presenh
in the centwo of the leelon.

Tho glomexrull and tubules shoy no abnormalitye
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CHRORIC INTERSTITIAL NEPHRTEIS

Thoso cavos show fibrosis of the intorstiviel tilssuc.
Unlike in eoute nephritis the celluler resction is not so
marked althovngh small agcunmnlations of mononucleay colls
are Lound seattered throughoutd,

96 cones classiflied under thils hetding have boen
pubdivided intos

Group A - consipbting of 85 ceses of mevere chronic

intoratitiel nephritis, ond

Group B «~ conplabting of 11 cascs of chronic interstitial

nephritis co-oxistont with othor discasoen.

Group A - Soverg chronig nopheitip

Thego dogs showed silgne of elinical disecapee. The
clinical disgnosis was confimmed at post moriom ememination.
The mein foatures of the dipease have boen deporibed,

Ago incidenco

Tho distzibution of age incidence is given in Fig. 3.
Older dogs seem to be affectody, 404 of the doge were botueen
37 yoors while 48% were over T.

Clinical siong

These dogs were very ill, epathetic and ofton cachoxic,
Thoy wome anovexic, thivety, polyuric and vomiting frequently,
The uroomic dogo bad @ moxked halltosls and sometimes vomitod
blood gtoined material. Buccal end lingual uvlcerations wewe
ofton soons Durving the terminal steges of the diseaso they
papgod dexk, tervy loose feccess The mejority of the dogs
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Ol 2 3 4 5 6 7 B 9 101l 12 13 14 15 16
years.

Fige Da Age ineidence in 77 osesen of chronlo interstitial
nophritio,




died of zenal feilure while the rent wore destroyed.

o8 ! v [3 g o
Seroloey ~ Schulifner teot

he agglutivation titres to Leptospire canicole wore
done aﬁ A4 casess All casoes gave Iqw titres.

Detaile of bhose xedults are given in the following
Tobloge o

Applutination titre Hos of cagos

nogative 14
1 in 10 2
1 in 30 2
i in 100 8
1 in 300 a3
lin 1,000 4
1idn 3,000 )

Total “jﬁi

Hoomabology |

Brythrecyte scdimentation rato was dotermined in 48
canose It wap O mme/bour in oight, botween lel0 mme/hour
in ton and over 10 mme/hour in thizrty,

Pooked cell volume wag neapured in 52'casma, 35 gave
veluos bolow tho normal ronge. The lowest velwe recorded in
tho sories vas T«5 ml. per 100 nl.

Exythrocyte counts wore epunerated in 37 comon. 32
gave countn below the nowvmal renge. The lowest cound

recordod was 1.52 x 106 e@llﬁ/cmm.
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Eaemagiohin conoentration was determined in 40 capes,
18 pave values below the normal renge. The lowest valuo
vocorded was 3«7 go per 100 mi, '

Ioucooyte counte were done in %4 casesy 28 showed
an increency the counts ranged from 12 to 40 thousand
POT G4 WHe

Differentiol counts were done in 54 comess A newbtrow
philie wep peen in 49, the pevcontages ranged fvom over
70 to over Q0.

Notadls of hasmatological findings are glven in
Appendix 2,
Blochemisbry

Blood ures a@aoantratian was eatimated In 61 Cnooe
GO coson (974) showed nitrogen retention in the blood to
a verying degroes It was botween 50w100 mg./L00 ml, in
10 aomong  betwoon 100200 mg./100 wl. in 26 end over
200 mge/100 mly in 24s It-vas ag high o 540 mg. /100
mle 4n one inetencos

fopum protein ostimations were cerriod out in 41 ceses.
Twenty showed o reduction im the probein contents

Albunin /- globulin wetic-wes estineted in 38 capes
out of whioh ﬁé-wera belovw the nozmal rangc.

Sorum slkeline phosphotage content was estimeted in

38 cosens 9 gove lovels above normale

Soxun bilirubin lovels wore determined in 26 cososs
only one shoved an incroano.

Urine ureg content was estimoted in 38 cases. 36
cason (95¢%) showed levels below normal. It was less then
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3e% /100 mls in 15 ond betueen LeG«2e5 g¢/200 ml, in

2%,
Urine protoin content vwas determined in 42 capos,

Tt wap present in verying quentitios in all. It wes ae
high an 900 mg./100 ml. in onec.
Bugar ond ketones wore abgent in all urine semploes

tasted,
Votails of serological end blochemical findings ave
given in Appendix T

Urine enalysis (oualitetive)

Gentrifuged deposits of urine seamples from 40 ¢amop

were emmmﬁn@a. Louooocytes wore progent in 273 exythrooytes
in 133 .@pitheligl gells in 363 whilo casts were prosont
in all, ,

Rogulis of leboratory findings '

i Mnoemin 18 out of 40 cemes (45%) showed en anacmia
on the hapis of meducod haemoglobin lovels, Thig anaemnls
wag Turther clessified on volume and colour indlces ap
follows g .
(2) lMeorooytice 16 (88.9%)e OFf those 2 wore

hypoochronic and T Wére NOXTI o
chromic, :
_ (b) Wormooytic. 2 (11,1%) 1 was hypochromic.
There wop no haomolysis or any qualitative abnormolity present
in the eorythrocytom.



iie Lgucooytosis 29 out of 54 ceses (52%) showed
a leucocytosis, Of these the majority (62.1%4) hed
counts from 12«20 thousand cells/c. mie, 31.1% betueen
2030 thousand colls/c. mme, 344% between 30-40 thousend
cells/c. mme and 3.4% over 40 thousend colls/c. nm,

27 out of 29 (93%) cases of leucooytosin weve
apgociated with a neutrophilia, and 22 gave neutrophil
counts over B0%. This neutrophilie was sccompanied by a

relative lymphopoenia (93%).
iile Beduction in the serum protein content 18 oub

of 40 capos (45%) showed a reduction in the protoin
contente 5 (27.8%) gove normal A/G ratios while 13
T2.7%) geve roduced ratloss A reduction in the watio
indicates an increase in the globulin Ifraction,

Ap 2l cases were assoclated with & proteinuria and
no quentitative estimation of the protein loss in the
urine was carried outy it is impoessible to corréldte the
reduction in the egssui protein content with the proteine
uric.

ive Impairment of renal function Ividence of renal

damage is borne out by the high blood urea levels observed
in 97% of the cases end alse the low urine urea levels cbserved
in 95%. All cages with low urine urea levels were amsociatod
with nitrogen vretention in bthe blood.

Thepoe estinmations are ugeful guides to prognosis. The



blood uree levels roflect the generel olinleal condition
of the enimols. The inebility to concenirate urine is
shown by low urea lovels.

Pogts morbom findings

Mlimentory losions

The tongue was ofbten brown, wlth o browmmish coating
on the tecth and gumg, Theyre were noorosis and ulcevation
of the tongue especlally of the tip. In one instance
(Case 13161) & line of ulceration was Found on eithex
glde of the ventral suriace perellel to the lower jaw. The
choeks and lips somobdimes showed focal necrosls ov ulcorate
long one dog (Cose 12507) showed several axoas of necronie
on ‘the imner aspect of the upper lip,

An area of erosion 6 X 2 cme 6d the mucosa of the oegom
phogus vwas seen in Caso 20132. (Pig. R1l).

The pltomach oiten showed chonges of varying sevoriitys
this ranged from gevere congestbion of the mucosa to gross
uleerations Uleors were present in both the lesser and
groater cuvvatures of the stomachs In one instance (Case
6186) the entire fundus was covered by areas of eropion
up to 1 ome in dlamoters Thoy wore shallow with a blackish
haenorrhagic bhane and hed irregular outlines.

Uloeration of tho intestine was observed.

Heemorwhoge inbto the stomach (Fig.22) and othor parts
of ‘the alinentary tract resulted in the production of black
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tarry foecess
Cardiovoponter losions

Tho hoaxt was cftéu,glebnlar in ghepe, and showed &
laft ventricular hyp@mﬁrﬂphy{ The loft venibriele showed
a marked ‘thickening of itw W&llg The posterior well of
the lefd atreiuvm wes often the gile of necrosis and somew
timos very extensively affecteds In one ingtonce (Case
17422) an area involving the whole of the evrioular QPP
endage and the area ervound the opening of the pulmonary
veine showed povers necrosiss These sites efton showed
thrombus formation (Case 1505), £ilbrin deposition (Cose
5605) ow salcifioation (Cese 6774)e Rolsed ridge like
areas of caleificatlion were present on the endothelium
of the pulmonaxry artory in one insbence (Gasa 2786),

HNodular anéacar&vaﬁa of the atrigeventricular
velvos was obgerved in & large porcentage of the capes,
the mitral being more often involveds These valvwulaer
losions ave very common findings in vouline esutopsios and
do net seem bo bear any relationship +to the concurrent
nephreitice.

Parathyroid byperplasis and skelotol abnormalitien

These chonges are desoribed in gection 1. (vide infra)e.

Renal leglons

Mhe kidnoyg wore reduncsd in sizes . They wore fimm to
cut due to Libropis. The capsules siripped wlth some Giffe
doulty in some instonces and move Foadily in the othors.

Wheon the kidney was much sontracted the cepsule stripped
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casily. In mozxe diffumed Librotic kidueys the capoules
strippod with some ALfficulty, they twere found adherent
t0 btho underlying corticel surfoce, The cortex wee palo,
granular, irveguler in outline end neryowed. (Fige. 23, 24
& 25)e In two copes (5916, T122) the cortices were NaXTOUw
ed to such an extent that thoy wore weduced bto about 1 mm.
in thiickness, Tho fibrosis wes diffuned, somotimes cone
fined to cortain areas of the corbox and in one insbtonce
gave %he cortex o pssudow-lobulated appearance where radlial
sbtroaks of fibrosis were found Ho meperalte the lobulos,.

The renal medulla, woe often pele due to whe Prefence
of tibrous bimpuos Diloted collocting tubules appeared
as “eyotio ppecest, In some instences true cysie aboub
5.mm, in diemeter vere found in the renel medulla. (Fig. 26).
Higtology

Intorebtitial fibrosis is exbonsive in all thowe comcs.

“The cortex, the boundary mone and the medulle are affccted,
The fibrosis is diffused, move often marked at the cortico-
nedullory Junction or mey oxhibit a radlal avirangement.
(Figee 27 & 28)s The madial streaks of fibrosis extond
from the corfox to the inner medulla, Fibrosio dakos the
foim of pewiglomerular, peritubular apnd perivasculan
pattorns, (Fig. 29)

Seattored in these aveas of fibrosis are ocollulaw
acoumulations composed of mononuclear cells. (Fig. 30)
These agegregaten ore scanty end erve smaller than thome seon

in acutc capegse They are composed of lymphocyibos end plasme
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colls. (Fige 31)s Polymorphenuclesr loucooytes are
pbsont while mocrophages are occasionelly soen,

The glomerulil in these areas of fibropis show varys
ing changes of atrophy, hype&traphy or compleie r@plaeameﬁt
by fibrous tissucs Up to about 90% seem to have been demm-
troyed, the juxtoemedullary ones avo more often affcctod.
In the glam&fuli»ahgwing atfophic changes, the glomeyrular
copoules are reduced in sige and contain contvected tufie
pooupying a empll space in the Dowman's capsules These
capsules are often filled with proteins  They show porige.
lomerulay fibrosis end the basement membranes are ﬁﬁickemed.
Alternating with these abropbic glomerulli are hypertrcph&é
onoc, They are mafk@dly increased in sige, the capillaxy
tufts arve enlarged and more permoeblo. Some glomeruli are
byalinised. (Fige 32)e The tufts are smell end are cone
vorbed inte feintly cosinophilic masses. 7

Tpithelial crescents are chaent in the ngmam'siﬁpaea;
Adbhesions bebveen the tuft eand the capsular epitheliuvm are
peen in ‘the some glomerulie "

Tne woubules show o varieby of changes, Tubuler Gofe
pression is peen in these ameas of Tlbropis. The tubularp
lvmen is reduced and the epithelium show atrophic changen,
In the corbox are found dilated convoluted tubules containe
ing protein and hyoline cagitss The tubular epitheliun
ghoup degenerabive chenges Ffrom clondy swelling to hyaline
droplot degeneration, Iun the medulla are found collecting
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tubulos which show marked diletation. (Fige 33)s Some
pre dilated and have o hyperplastic cpithelium where 3=i
layers of cells could be observed and sometinmes desquamge
tion of those cells contribute to the ccecumulation of
collular debrl ingide the lumon of the tubulo. (Tig. 34).
In others the lunen is mowxe markedly dilated and the epi-
shelium ls flattoned end is composed of one single layer
ol celiss Those dileted collecting tubunles take dlfforent
ghapes Lrom gpherical to roughly wrectangular ones, noichesn
‘pre somevimes found in thoke

Protein and hysline casts awve found in the tubules
but granuler casbe are present less often. (Tige 25).
firythrocytes, leucocytos and polymorpghonuclear leucosytos

ave found in tubuwles occasionallye
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Group B
Thia group 1o further subdivided Intose
e  Those wilth o wild foool chronlo fnbtoiw
etltial nophrltis, and
2o Thome with & govere cheonie intoratitied
nophpiticg

e MAld fLooad chrondo dnteretitisl sonhed tin
Thesno 9 ocpos showed ne olindopl synptonn of nepheldio,
alh wore dimg&uwéd bimtelogioellys The lesiono present o
The kidnoye were go paald thed the resulting donsge to the
kidnays was inpufiiclont o produce olinicel elgnse
Sowolooys Sohadinon Gond

Ho sorvological doth ave awailable.
Rensd nabthol ooy
Enald! geoyish obrenks were proment iun the cortox.

Hissologloally small erean of fibvosin are promend
in dhe ocoptor. Small scoumuladlons of sononucles® colls
gonpesed of lzmphooyies ond plasme celln are pwesend 4
those azeon of :&*zﬁmmﬁﬁe
2o Bevexe chrondo interaiitisl nenhedtic

ho @@m&iming‘? eases had eovoere gonourrent nophzlilo.
The olinlocl pletuss was compliocoded by the sononrrond
GABeRR.
Sezelose Sohulfner togb
Four onoes gove ovidenao of o he ctnicola infooblione
They geve lov egglutination lires ond weve dv the vongo
af 1 in $$ w L in 300
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Renal histopathology

The histopathology is very eimilar o those in Group A
showing e severe chwonic interstitial wnoephylitis,
The extre vopal pathological findings in those in
Group B are ag followsie

1, Tcaaillar COTCINOBE seserenssssosnssvess 3
Q¢ DiUemPEDT ssssensespsscocssnessnausneson &
3¢ Hoomanglosercome of the LivVeX seeaseasrss L

4e Inborvertebral Gise protousion sesvseces L
5 Ussifying pachyneningiiis secescassssenns L,
64 OCystic glandular hyperplasisa of the

uberns (pyometra) ocsssessnsncsves &

Teo PROUMONLE sesveenvenssosnvonsnnssrnnsone 1

Discussion

From ‘the infoxmation gathered there appears to be
no sge lmmundty to the condition since dogs of 6 months
to 15 years wvere affecteds The acule form of the discese
was more prevalent among the younger doge while the chronic
form woem oneounbervod among the older enimelss

Phe highewr incidence smong meles may probably be due
to the areater tondency of the male to lick ov aniff urine
or the urinary orifices of passing dogs, thus exposing
iteell to more freguent infection,

It is impossible to sssoess with any accurecy the sige
nificancae, if any, of the preponderance of corpiain broeds
in the meries, bub it probebly reflects the popularity of
the breeds in the areas Mongrel Terviers and Collics are
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readily svailable in pet shops. Labredors are popularp
sporbting doge and Alsatleons are common watch dogm. Cocker
Speniels are popular household pets. %The jnclusion of
the loss common verieties of dogs in the series indicote
that wmomty, if not all, breeds are susceptible to the
digeagc. o _

L, canicola was isgdlated from o case of Stuttgart
disease as far boack ag 1938 by Klerenboek and. Schuffner,
HeIntyre and Stusrt (1949) employed the Schuffner test
ap an important baslis for their classification of canine
intergtitlel nephritis. In the present sories high agglute-
ination titoes o L. canicola of 1 in. 10,000 or higher
voere given by acube cases while chroniec ones. gave low
titres of 1 in 3,000 ox» lowers 14 oul of 44 chronic casges
(324) gave a negative btitre., A similor observation has
boen made by Bloom (19%4), He found that chronic capes
often gave negative blood agglutination tesls. The sige
nificence of this finding is not clear, However a negative
titre indicates the abgence of circulating agglutining.

The venal lesions in these ceges are vory similay to those
vhere low agglubtination titres are found,

Tho bacteraemic phase of the disease was demcribed by
HoIntyre and Stuart (1949). Although no detailed study of the
bacteraenia wes stvdied in the natural cases, this phase
was observed in the experimentel pups (vide Part IX)s It
is noteworthy that the bacteraemio ocourred 24 hours aftew

experinental infection in some instancos, It ig vexry
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doubtful that sush an early onset of lepitospiraemia
oceours in the gponteneous digsases

Interstitisl nephrltisy bobth the acule and chronic
forins ave coe-oxisbtent with cther disecases, In this
gaeriesn the mild form cecurred in aculbe ceses while both
mild and pevere forms wore seen in chronic cases, In
these cages the nephritis was purely, an incidental finding,
the clinical symptoms often wers masked by the major digw
order, which was clinigally nore evident.

The erythrocyte sedimentation wate appears to wrise
with the chyounicity of the i1llnesss Although a none
gpecific test, it ie uéed ag a guide bto the pregnosgis
of the disease. It was impossible to correlate it with
nortelity vates as mome doge in the series had to he
destroyeds

An anaemia on the baesis of haemoglobln estimations
revealed that no anaemis Qecuxréd emong acute capes, while
45% of chronic cases showed an ansemia chiofly of the mo.crom
cytic typee <Yhome findings arve similar to those of Nelntyre
(1954) who found & low incidence of 147 among acute casen
and 35% among chronic cases. The discerepsney in the resulibs
can be accounted for if it is borme in mind that the present
series is en sutopsy serxles vhile Melntyre's wes a cliniocal
sories, . ‘

A leucooytoeis characterised by o marked neutrophilia
was obserwed in 90% of acute capps end 52% in the chronie
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oness “he corresponding value given by leIntyre (1954)
was 595.5% for acute coses while no figure was given for
chronic nephritisc.

Hitrogen retention was observed in 100% of the acute
cases ond 97% in the chronic, In HeIntyre's series only
179 of acube ond 45% of cheronic casern ghowed nitrogen
retention, He employed blood ures level os an importent
critorion for his classification and stressed its imporiance
as o guide bo the prognoeis of the diseases A high incide
ence of uraemia in the present meries hes Ho be expected since
the material wvas drawn from animals +that were destroyed fom
renal fallure or died in eoxtremis, Uraemis is a frequent
saguele $o moeveore yenol diseascs It 18 2 common Finding
t0 see dogs entering a terminal uraemia prior to death,
Clinical maaifestations of oral necrosis end gostrow
intestinal ulceration were obscrved in gcome poscsS.

33% acute and 95% chyonle ocases gave low urine ures
lovelss All these cames wore associated with nitrogen
retention in their bloods Urine urea estimaiion reveals
the capacity of the kidney to concentrate urinecs. In thoso
capes wvhere the concentrating power of the kidney hos been
logt the urine ures level was below normal, the kidney
balancing this by compensatory polyuria, “uch animale
take large quantitios of water, thus facillating the
kidnoy in its ondenvour to exorete nilrogonous waslte Prose
ent in the bhlood,

The urine urea level is the haglis of an imnportant
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rvenel Tunction teste Yo determine the concentzating
pover of the kidnoy, the dog ls given ires mcoess to
wator for 24 bouws and & sample of urine e tested, I
is then dehydrated by withdrawal of water for 24 hours
and the tost is vepoated, Kidnoy with normel function
gives wrine urea levels within normal range end thoge
with Ampaired function give low levels,

Fistologloeally the wvenal leslon in aoule cases
congigte of scoumulations of large numbers of mononuclear
cells in the intersiitial tlssue, Th@y are the same
cells that heve antibody producing potentialitier, vis.
the cells of the lymphold and plasma cell seriess. ‘his
evidence ip suggestive of some local antibody foxming
mechanism operating in the kildneys

The appearance of the lesion is net one of a typical
gowbe inflammstory process ag the cells of the lymphow
cytic and the plasma ¢ell series predominate cver the
polymerphs which are scanty in distribution.

4 The main effect of the cellular reacitlon on the venel
tissue is one of tubuler comprassion and breakdown, the
magrophages probably phagooytosing the products of cellw
wiar destrucition, How the glomemwli epcape the destrustive
provess is unkuown end awalts explanation,

“he seme pablern of ahang@g aecen to eecuvr in the
ghronic forme There is evidenco of tubular compression,



breekdown end disappoarences This phase is cheracterised
by the presence of fibrous tisgue especislly marked at
the corticowmedullazy junectlon, where in‘%he acute pba@é
the area wes richly inveded by mononuclear collme. The
presonce of fibrous bigsue may either be due o the .
proliferation of the interstitial connective tissue

or due ‘o collapse and subsequent overlapping of fibrous
gtrands of the dnterstitinm vesuliting from the dimappoar-
ance of tubular sbructures.

The cellulex reaction in the chronic Torm is less
mayked thon in the acute. Small aggregates of the cells
of the lymphocytic and the plasma cell sexies are found
seattored in the areas of fibrosis. Polymorphs and
macrophages ave practically non-exisbent at such sitos.
The presence of these cells in the chronic phage is
problematicals. It appears to éapresent & lator stage
of the immune mechanipsm,

Glomerular hyslinisation is another noteworthy
feature of this stage. The glomeruli which wore rosiste
ant to the intense cellulary compyession in tho acute
stoge wdergo byelinisation. Some have complotely dige
appeared and no traces of glomeruléy structures can be
identifieds, “*his chonge mey be due o the compression
brought by fibrous itissue. The oxact mechanism of
slomerular hyalinisation is still unknown. Platt (19520)
considered that this wos an exaggeration of the normal

senascent prodéens.
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Hovevoer in interobitisl mﬁ@h@i%&a e the bLe ounicola
byrpe the yeaotlon la primaeily confined o the intorgtlbtlium
g tha invelvoment of the glomorull appeaps 4o Lo GGG
pry with tho progrets of the lesicne .

Anothor strildng featuve in ochronde nephritis in tho
markad dllatotion of the oellesting tnbulesn several Sinmes
the upual dionobtors Sopo are lined By o wynll Jed $imen
thiok lined by 4ell hypeeplostic coilos. %he vonel nedulls
3¢ the lepet affevted by the dntevatltianl xosodion and ag
$o why thio effectn eollocbting tubules Lo woknovn.

*ho mosled reccdion observed &b the a:%m:'ﬁiimwmzmm&@'
Junotion i o sdiking fuature in thowse copon of nopheddis
peseoointod with L. cenloods. Uolntyve {(1954) postulnded
that 4% moy bo duo to the epeoyatlon 07 the rennl chunt
during the hastovoenio phepe, Trouta ot al (1947) hove
shown Thad undel cepdolin son diblonn a cbhunt off aptorial
hiood enn toke plave through the glemeruli situsted in the
coptico-madullory sone producing @ temporary ooirtiosld
dacheonice

The clessificotion of nophridls sssocieted with Le
penloola pud foprverd by Beintyre and Steard {1?}@}
indicatod that the dimcase wep dlvioible into bwo BhUEnDy
leCe DEAmoTy ronal end opoondewy venal. Yhose growps
were further cloosified dnto mild ond sovore groups on
blood vres deteradnetions. Thely bagis of elagsllication
wore on the Sohwulfner toat ond other loboralory Lfindingse
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The descripitlon of the xenal leslon of pmiﬁawy and
mocondary ceses indlsate that they were acsuie and
chronic phases of tho L. canlecola type of nephritie,
The present clessification bagsed on pathologlcel

findings juetify and coufirm their clessificatibn,

¥
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PARATHYROID HYPERPLASIA AKD SKBLEDAL DEFORILLTIES
I CHRONIC TNTERSTITTAL NEPHRITIS

In tho dog hyperparathyroidiem secondary bo renal
discape woas first described by Bichholts and Ojemenn (1941).

Loigoois end Deriveux (1946) obmeorved an inoroase
in the weight of the parathyroid glands in cames of chronic
nophritis. '

Platt (L951bh) studiod the condition in dedeil, loe
found o gilgnificont ineoreame in welght of the purethyroid
tissue in chwonic nephritis and a aﬁnsid@rably greater
increasge in dogs with the “Hubber ng" gyndromce Hist(w
logically thore wap a chief cell hypemplasie without &l
mixture of other cell types.

Furthor veporis have been made by Brodey (1954),

Neilosen and McSherzy (19%4) ond Krotzchmen (1956)

Dammzich (1969) observed an enlargement 1% o 10 times
the no%mal sige. Histologically the enlerged glends showed
gwelling of the nucleus and the oytoplasm of the proliferated
chief colle and changes in cellular ervangement. These chenges
vore intorpreted by him os hypexplosle and hyperivoply soconds
ary to Tenal chonges. '

Vhronic nephwitis in the dog is ofton essociated with
oﬁﬁ@adystrophie changes in the skeleton, Whon the skelotal
changes exe go extengive that its effects are manifested.
clinically es a softening of the Jaw boness hence the cone

dition is lnown as "Rubbey Jaw"



Ostoodystrophic softoning of the beones was firet
described by Hero (1934). Yovies (1936) and Gratszoe
(1943) heve contributed shoriter reports. Hogs (1948)
doseribed the clinical sympiomns. |

Platt (1951l¢) piudied the skelbtal chonges in seven
capes of chronic nephyritisz and meven others with Rubbex
Jaw pyndromo. He found an osteodysitrophie fibwross in
the skeleton in all cases while in Rubbor Jaw thoe bones
of the head were more severely alffoctod.

Dammrich (1958) studied the changes in the bones,
kidneys and parathyroid glands in 39 doge.with noephritis.
He found bone cohanges in the ribs, bones of the skull
ond lepe often in the moapulss %he compacta of the »ibs
was porous and could be benty In the heod the first,
bones to be affected wore tho jaws, followed by the namal,
frontel and tewmporal boness, Yhesc showed porosity, ine
creaged rorefaction and lowered specific gravity. ALl
cages showed a hyperparethyroldism while calcium doposits
wore Found in the kidneys of mony conos. -

Brodey et al (1961) desoribed four cases of 085E0w,
dystrophy associated, with chronic nephritis and parathyrold
hyporplasic. *
rarathyroid hyperplasis ,

@h@‘par&thyroi& glands in all cages of chronic initeproe
$itlal nephritie in the present series wore enlavged. (Fig

36), Their weights on dlameter measuroments were not done,



Skelotel deformities

17+5% of the coses of chronic lnterstitiel nephritis
phowed evidence of severe ostboodystrophia fibropa nenifeste
‘od clinicelly as "Hubber Jaw'.

Aﬁ ehelysis of theme 17 casen has boen mads.

Ago incid sence

X The detalls of age incidence are given in Mig. 4.

Doge oi older age groups from % to 12 years wore affectod.
Sez incidence

The watio of males . to femalos is 3.5 § 1.
Breed incldencgo

Potaile of breed incidence are given in the following
Tabloge _
Distribution of Breed Incidenco in

16 capes of Rubber Jow

Breed Hoes affectod:

' Collie

Spaniel -

Alspetion

Labradoﬁ

Collie Crope

BSeotbish Terviox

Boxer

Lapn-’wwt-'ws-'

Hongrel Terrier

N

Potal 1

|



v 54
Q
(V]
O 44
()
5 ]
— 2
Q
0
£ !-
-
c 0
I 2 3 4 5 6 7 8 9 10 Il 12 13 14
years , o

Pigs 4+ Age incidence in 16 csses of 'rubber Jjew?
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Byvldonce of Lootogpire ecanicole infection

Wine cases wore subjected to the Schuffner tesd.
ALL £ive positive casen (66.6%) save low agglutination

(3

titres, Your weve negative., The details are as followsge

Agglutination fitve @b; of
t0o LeCe canon

negative 3
1 in 100 2
1 in 200 3
1 din 1,000 O

Total “*E;

Hoemabology

Anaemla The haemoglobin contenis and evythrocyte
counts were estimated in five cases, Four (80%)
ghowed evideonce of an enaemis on the besis of haemoglobin
levelse Two wors clasgified as magrocytic and one nOTMO=

Cybice

Leucoeytosis The leucocyte and differential counts
wore done in 1l cases, Six (56%) showed evidence of &
louncocytosis which wes accompanied by a neubrophillie and
e lymphopeenia.  Vive gave normal white cell. counts,

Dotadils Qfﬁhaemaﬁelogioal findings ave given in
Appendin 3Ja

Bloghemigtry

The bloed urea content waes debtermined in‘13 ORHOH .
0ll showed evidence of nitzogen reotention. It was betycen
100=200 mge /100 ml, in six coses end over 200 mg./100 ml.



in seven. Two gove values of over 300 mg,/100 ml.
Urine uree level wae csbimated in slx coses. ALL
casen gove low levels. Theme ceses showed nitragén
retention in thelir blood.
ALl cases showed evidence of renal damage on Hige
chemiceal findings. The inebility of the kidneys to
concentrate urine is reiflocted by low urine urea levelse

Sorum calcium levels were measured in five cases,

Three showed a deorease while the other two gave veluos
within the normal range.

Sexull inorsenic phosphate content was esbhimatod

in {ive capess ALl showed an increassce. ' The highest
recorded wos 45 mg./100 ml.
Sorum mesgnesiuvm estimatlion wes carried out in two

caposs The values were within normal range in both,
Details of sorum caleium, phogplhate and magnesiuvm

are as Tollousise

Goloiunm Inorg. phose HMagnepium

Case Nos mge /100 ml, mge /100 mle  mg./100 ni,

4708 | 9.2 28 3,25
10419 7.2 2041 2ed
12507 45
13418 11.8 12,8

14314 10.8 19.4
17756 9¢3 12

Serum alkaline phosphateso content wes determined in
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nine cases. All gave normal values.

Deteils of sorelogical and bilochemical findings are
given in Appendix 8,

The biochemicel findinge indicoate that a1l these
capes of Rubbexr Jaw were agotaemics. %The majority of these
capes shoved uracmic menifestations of uraemic breath,
oral necrosis and ulceration and erosions in the stomach
and duodenun,

There ié ovidence of phosphate increase in tho plasme
aspgociated with normel or Feduced levels of oalcium,
Radiogrephic examination -

Four coses weve exemiped redliographically. All ghote
od evidence of deceloification of bonos.
The summory of the findings ave as followss-
1. Qase 4708 ‘ |
| Hoads Both jJaus wowve almost Qompletéiy decaleifiod,
the moandiblo showed severe decalelfication with oxcesslve
soft tiseue veplacement. (I'igs. 37 & 38).

&g@g& There was extonsive subperiosteal remorption
of bone in the metapbysis eand the distal diapbysis of the
forelinb, ‘ J
2o Dase 10419

Hoads There was o m&tkq@ logs, of calceium from the
facial bones and mandible,

Foot, The third phalangeé showsd considerable
decalecification.



3s  Cope 14314
Teoths Thero was & loss of alveclar hone ab

virtually all roots.
Hoods Thore was resorption of bone from the upper

end lower jaws

Popt moxbem Lindings
| All capes showed evidence of govere osbeocdystrophie
fibrosa. She canines could be sprung easily by digital
prossurcs The bones of the head were more often groesly
affected than the vest of the skeleton, In one instence
(Cese Wo. 3186), the frontal, the nesely the mexillexy
and the turbinate bones were reduced o eggshell thicke
ness. There was hacmorrhage Into the »ight maxillary
sinus. These bones wore solt and plisble. In one casge
(13155) thexe wos & merked cslcification of ih@ epiglothio,..

All cames showed parathyroid hyverplasia.

Histological @xamiﬁati@n af the bones were nob
carriad oubs -

Bight cemes (22.2%) showed evidenco of a metastatic
caleification of the kidney,



Disoussion

Parathyroid byperplasie froguently sccompanied chronic
penal diceaso in the humen (Poppenheimer and Wilens 1935),
Simiiaﬁ observations have been made im the dog by
Plawst (1951 b & e)s He suggested that pavathyroid hypore
plesie was sedondery to renal insufficieoncy avising from

Jove

A spimilar observetlon has been made in this situdy
although 4t was not possible to study tho alterations in
the parathyroid or to correlate them with the duration of
chronic renal insufficiency.

A1l cases in this serles showed evidence of chronie
renal. diseass, 1004 had o ohronic intevstitial nephritis,
On the. basis of the Schuffner test 604 gave a positive
agslutination titve %o L. conicole, the causel orgenism
of the common type of nephritis in the doge IV cen thercs
fore be inferred that a L, canicola infection could set
up & roenal demege which could eventually lead to bony
changes ag a mosult of the renal insufiloiency.

All doge in this series: showed niitrogen retention in
thaiy blood, The ursemia present along with low levels
of urine ures reflect the exiont of renal domage, Uracmic
ogtoodystrophy secopndary to chronie renal failure occurs
in the humen (Thompson and King 1957 ).

Ansemia and leucocytosls ere the main haematological
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monifestationg. Such obzervations have been made in
chronic interstitial nephritis. Ansenia frequently occurs
in uvaenic osteodysitrophy in the humen (Thompson and ¥King.
1957).

All cases of chronic nephritis have been shown to
have microscoplc changes in the bones (Plati 19516).
The cases in the presont series have shoun advonced bony
changes and have heen diagnosed clinically by palpation.
As osteodysitrophia fibrosa couvld produce pathological
fractures, oxbtreme carye has o be taken during clinical
-axamination of affected animals. IExtent of venal damage
could be estimated by biochemical examinations. Hadioe
graphiec examination ig an imporitant ald to diagnosls.

Kroolt {1957) reviewed the important woik on the
bicchemical and physiological aspects of serum calcelum
and phosphate. In cases of renel insufficlieny os in
chronle intorstitial nephritis the capacity of the kidney
for phosphate exoretion is yveduced. The resulsing hyperw
phosphataemia couses in accordance with the Guldberg-
Waage Low a cémp@naatory hypocalcaemia, In an.oeffort to
rvastore the normal calcium 3 phosphate ratio in the bDlood
streamy . the parathyroid elaborates increaped quentities
of parathromone setivating the resorpitlon of caleium
from bone and compenpatory new bone depositione Hypoe
calcoemia is ‘the only known stimulus for increased pParam
thyroid activity (Engteldt et al 19%4).
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The hyperphosphataenis persiste and becomes pro-
grensively more severe with incveasing venal insuffic-
ionoye The mobilization of bone caloium induced by the
9&r&ﬁhyraiﬁ sueceeds in converting the hypocalcaemia to
2 hypercalcaemia as a result of which the later stages of seCw
ondaxry parathyroidisn are characterised by hypercalcaemie
and hyperphosphatoomic,

A detailed study of the biochemical mechanismg ine
volved in the production of bony chenges is ouitside the
soope of this works “he bivchemical findinge showed bhot
the dogs in the pxesénﬁ.&erﬁ@s puiffered from a hyperphoge
vhateemnia ssgociatod with normal to low calcoium levels.
Those findings puggest that these doge were in the early
stoges of osteodystrophys y

The explanetion of the biochemical mechaniems. in
osteodystrophy by Krook is scoepiable, although Thompson
and King (1957) remarked that the mechanisme of the Prow
duction of osbeodysitrophy in rensl fallure still romains

obsourea.
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GLOMEBRULONEPHRITIS AND ALLIVD CONDITIONS

Introduction 4

It has been a freguont obgervabtion that alomerulo-
nephyitis is a very rare condition in the dog. (Meﬁudyea
1920b, Bloom 1939), ‘

Meladyean in his classification of nephritis remorked
that acute eand chronic glomerulonephritis as described in
human pathology were extremely rare in domestic snimale.

o frequently oncountered cases whore the Malpighlan
hodies contained what he thought were emwscents of the

type seen in human subacute nephritis and he sueggested

that these cases mlight be classed as examples of caterrhal
glomeﬁulonephritis. He gave a number of illustrations

from the dog, the cat and the cow, He found that theve was
no evidence that either the glomerular or capsular opithele
ivm was In a condition of proliferation but that the microe
seopic pletures suggested that these bodles were formed

by the depguamation of the capsulor epitheliuvm and ocouin-
nlating hotween the glomerulus and the cepsule exhibiting
a crescentic form on sccltion,

Krouvter (1938) described the disease in 20 dogs which
wore encountered in the course of one year at the Institute
of Veterinary Pathology in Munich. Aoute, subacute and
chronic forms of the disease wore met with, Histologically
logione in the kidneys were sald fo rosomble those in the
human, vigze inoreaped number of the glomerular tult nuclei,

formation of an exudate within the capsular spoce and tho



prolifevation of the cepsular eplthelium followed in
chronic casges by fibrosls and hyalinisation. In
contbrest to the condition in mon a neutrophil infil-
tration during the acute sitage wes sconbys Socondery
dogenerative chengee in the tubuler epitheliuvm were
gommon and were accompaniod in chronle ceses by intoT
gtitial fibroeis and lymphocytic infiltraticn.

Lenghom and Hellman (1941) in en analysis of the
inceidence of glomerulonephritis in domestic enimals
found two cases of glcmérulcnmphritis in 22 cppes of
nephritis in the dogs Although the pathology vas notb
identical with that of men the extent and the distrie
bution of the lesione appeared to them to jJjustify the
clagsifications +he glomerular tufts in more woute
stages phowed some increose of cells but never as
abuwdent as that described in men. In none of the capes
did thoy observe opithelial crescents as peen in man.
The tubules showved secondary changes such as cloudy
owelling, fatty degeneration, hydropic degeneration,
atrophy and gradual replocoment Librosis.

Monluxz (1953) found 9 cases which he folt justiiled
in clageifying as glomerulonephwitis in 321 cases of
nephritis in dhe dogs One case of glomorulonephritis
complicated by a p.neralised malignant lymphoma was
described, The glomeruli showed an incrcese in the
number of endothelial cclle and infiltration of the
tuft by polymorphonuclear leucocyton,

1



The Herm subacute glomerulonephritis was used by
him to designnte cases of acute glomerulonephritis in
which the exoiting sgent was believed to remain aftor
o non fatal atteck, mo that even though pariial healing
had toeken place theve were gevewal episodes of illness,
This nephritls bterminated in uraenia, lve such cases
wore described as showing "epithelial crescents", hyale
inised and occluded capillaries and essociated tubulawr
atrophye

Two cases of mild nephritis in which distinet
lomerular lesions were noted, have been claseified
as subelinicel., He did not observe any infiltration
of the interstitial tissucs Thickening and sometimes
dilatation of the glomerular capillaries were evident.
Tndotheliasl cells were increaged in nunmber and sizo.
fapsular prolifevation in relation to ceplllery chenges
were net advenced. “he glomaruli appeared lobulated .and
when tissues were stuined for fat, 1t was found that foci
of epithelial proliferation. wore related to the fat dow
posito. '

Bloom (1954) described two types of focal glomerule
itis in the dog, viz. suppurative and non suppurative
glomerulitiss In the suppurative type thg glomeruli
and periglomerular btissues were infiltrated by polye
morphonucleny leuvcocytes, Parle of but rarely the one
tire tufts of the affoecteod glomeruli showed destiucitive

ghanges due to the focal inflammations This suppurative
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type wes seen in rave csses of acuvie hepatitio (not of
the contagious type) and usually in other infootione,

- In the nonsuppurative type the entire glomerulus
was not iunvolved but only a part of the tufte The
lesion woe charvacberised by Libxinoid degeneration and
hyaline necrosis of the affected lobules Healing btook
place by prolifereation of fibrous connective tissuve
which might adhere to the capillarices. There was hardly
any clinical manifestations in the doge Renal funciion
wap appavenbly normal because of the small percontage
of the glomerulur involvement and they wéra not atfected
in their ontiroty.

buring the course of atudy of nephritis o number of
capes of a type disﬁinct from indterstitvial nephritis due
to L, canicola was eﬁccuntered; All of those cases oppe
arently have primarily o glomerular lesion end to thig
can poseibly be attributed most of the clinical wsigns,

Clepsification

The olassification of theso cosen is based on the
morphological appeerences and histochemiecal reasctions,
Ap emyloidosis formed o majority of theme cames the methyl
violet stein was employed in its identification, This
gtoin is regaxvded as tho only specific stein for amyloid
(Poarse 1961).

All giving o positive metachromatic reacbtion to

mothyl violet were olessified as amyloid. On ebicle




ogical congliderations they weve further subdivided into
primary and secondarys. Thoge glving a negative reaction
vere tormed glomerulonephritiss these foll into two
groupss One wheré the morphological appearances were
very similar o those of amyloldosis wove termed glomopw
ulonephritis of the amyloid types *he other group come
prised of a fow cases where & nodular lesion distinotly
different from amylolid was presont, these wore termod
nodular glomerulonophritise .

The rest were classifled as capes of glonmerulaw
lipidosins whoere a fetty change was obgorved in the

glomsrulus.
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NODULAR OGLOMERULONEPHRINIS

The oharactorintic lesion present in the renal
glomervlug ig a2 golid nodulation of a part or the whole
of the capillary tuft,

Thyee cases have boen desoribed under the following
headingsse The main findings are as £0llousie

Age dncidenco

The ages of tho affoctod enimals ronged from L0wl3
TRaYDe

Sex incidence

- A11 were nmales,

Bread incidence

‘The broeds of two wewe recorded. They wewe Cockewr
Spenliol and Poodle,
Glinical f£indings

Those dogs were wery ill, anorexlc end apathelic,
The duration of the iliness os obgserved by the owner in
ono inptance (Cese 6867) was two montho. Vomiting ond thirst
were constent clinical sympitoms.

H&ematology

Brythrocyte sedimeontation rate

Theore wos an inorease in the B.S.R. in all, The mate
oppeersg to vise with the progroess of the dlscase, It is
inposaible %o corrolaete it with mortality wmates as two dogs
wore destroyod.

Although this btest ie not & very specifile onoy it ig
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considered to be of great value to the clinicisn as &
gulde to the prognosis. e

Packed cell volume

The PuU.V. wos measuraed in all casess M increase
peon in all indicates o hasmoconcentrabion which mey be
the mesult of vomiting and polyuria irveguently observed
in bhogo dogoe
Beyshpocyte count

The ReBsls was enumerated in two. One gave a count
below nornal while the other was within the normal venge.

Loucooyte covnt

The WeBeGs was enumorated in all. Two gave counts
above the noxmal Tonge. They were between 30-80 thousand
cells/cymme
Difforential counb

Tho D.0, wap done in alles 4 nouvitrophilie wes observe
ed in all, the percentages venged from over T0=90%.

Thore was also & velatlve lymphopaenisa.

Serulogyh Schuffner tesd

The Schuffner tost was carried in two insitences.
The serum wasg weakly positive in one instence and gave a
titre of 1 3n 100 to L. canlcols, while the othor was
negntivo.

Biochemigtyy

Blood ures concentration was dotormined in all, Thore

was @ robention of nitrogon to & vorying degree. The highe-
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ost valuo vecorded wos 400 mgs/100 ml,.
Sorum probein estimetion was carricd out in +wo.

Bobth showed & weductlon in the protein content.

Serum albumin/globulin retio cstimetion was done in

twoe It wds hélow normal renge in both,

Horum alkeline phosphatase content vas doteimined in

twoe Ore won above the normal valuc,

Sorum hilirubin lovol was estimetod in tuvoe It wem

normal range in both,

Urine ‘uved content wes ostimated in two. Bolth gave

nornal values.
Urine protein content was ostimated In all. AlL gave

high velum'and the highost recorded wis 820 mg. /100 ml,

Urine sugar and kdébtones were absent in all.

Ueine anelysis (qualitative)

Gentrifuged deposits of urine wore oxemined. All
capes roveoldd the presence of exythrooytes and levoCe
oytos in varying numbers. They wore accompanied by
tubular costo. '

Repults of the laboratory Lindings

ie Leucocytosis. There wes a marked meucocytopls

eppociated with a noutrophilios Thig noutrephilie was
pecompanied by a relative lymphopaeniv.

ile Hoduotion im the gmerum protein content, There wes

g reduction in the sorum protoin contents Yhis reduetion

was esgociated with a reduced A/G maitlo. A veduction in this
ratio indicaton an incrorse in the serum globulin fraction.

i
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idie larked proteinurice. The marked protoinuris vwas

a characterisbic feature of the diseases It is of groat
valuo in the olinlcal dlagnosio.

ive impairnent of renal function. Tvidence of wonal

damage is bHorne out by the high blood ures levels obhw
8OLved Ni%ragan’ratention was assoclated with normal
urine urea levelsm, thus the capes in this series appe
caned. to raﬁﬂim the concenitrating power of the kidney,
Cose Nos 6867

Subjects Cockew Spaniel, 11 year old malo.

Historys The dog had suiffered from a chronic otitinp

exbeorne and & chronic ecgema for & long time. T4 vas
admitved to the hospitel 10 deys prior to destruction,
The duration, of the illness as gilven by the owher was
Swo monthse

Olinical findings

The dog was thine It vomitecd water and undigested
foods The blood urce woso from 39 mz./100 ml. to 70
mge /100 mls in ten daye. By this time the animal wep

very woak and was destroyed,

Haematologye
BER s RB( Toval
Days after mms/ POV g/ 07/ uBg/ Differcntiel  Count
admigsion hour ¢ 100 ml, cemm, C.mM, New, ILyme Eop. Bas.lony
3 3 50 o 9,900 82,5 1445 145
3 4 46 15 4.99 11,150 76 20 4 1.9

T 10 49 ~ 7805 19 245
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Blochemniabry
Days aftor Blood urea  Serum protein A/G Sorum all.phos Sow.bili
adnission Mmge /100 mle £¢/100 ml, ratio K.he. unite 15y 100 ml,
d 39 545
3 | 74 : 22 o1
7 62 5e3 +9 21 o1
10 B (¢ | 19
Daye after  Urine uwen - Urine proitelin Urine suger Urino
adnission  mEe/100 ml. mg./100 ml. keotones
3 fe? 240 ‘ o -
4 520 360 - -
T 9400
22 N 540 - -

Sexelogyh Schuffner test

The egelutination $itre 0 L. canicolsa and Le ict050~
hacmozrhaglee were negativo,

Pogt mortom £indings

The ] lunga shoved a modexato degree of oedomo.
Tho heart appeared normal,
' The kidneys wewe enlarged, the capsules stripped easily
revealing & smooth contox wh¢sh had a mottled sppearanse. The
glomerull siood ovt as greyish dotss No olther lesions wore
Hamho1gﬁ&
p;umumt eleouhore.
Kidney
811 glomexull ave affectods They are swollen to o

variable degroc. The capillary tuft is partly or completely



u-f;g-‘-

converted into solid nodular masses (Figs 39) The
Douman's space is occupiled by one large nodule ow by
multiplo nodules of a smaller size. (Fige 40)s Thoy

are rounted snd appear as fdinﬁly eoslnophilic structurew
lopn maspoess In this mass ave found flatiened endothelial
nucleis Tn those where small nodules ame'pr@sﬁnﬁ, noymal
tuft struetures can be ldentified. The nodule is stained
blue with Plcoro-Mallory, 1t is PAS positive and btakes o
red stoin with Congo r@d, but does not oxhibit o motom
chromagie when stained with methyl violei.

The nodules make adhesions with the capsular opie
tholium ot different pointss. Lhoe capsular epitholium
is'luaﬁ at tho points of contacts The nodulo often glves
the glomerulus a distorted appearance. Proteln is somee
times present in the capsular sSpaces

There is a uniform thickening of the capsuloy boso
ment membrane and some dogree of periglomerular fibrosis.
(Figt 431 )

Some tubules are slightly dilated and contain protoin,
Thore 1is o metaplagla of the lining epitheliun,

The intorstitial timsuc shows areas of madial Pibropis,
where small foci of lymphocytes and plasme cells are found
geabiereds Hyalinised glomerull and those showing perie
glomezular Tibrogis are found in these arvcesp, These lesions
ropemble thosoe seen in L. canicola infceoblone

The vessels are congedted and haemorrhages are present
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throughout the renal parenchyms.
Livex s~ There ls beomorrhage between coxds of liver
colle, | | '
No lesions are present in othen orgons.
2¢ Cose No. 9761
Subﬁ@dta Cross breed poodle, 13 year old male,
Higtorys It was admitted to the hospital for the treatmont

of & meolonoma of the hinad Linbe
. Glinical Lindinge

The dog had a persistent cough, Tumour metasiesis

o the lungs wes suspected and the dog wes destroyod,

Heematolog
BSR ibe  RBE  Total
Daye ofitow nme/ PUV go/ 107/ wuBG/ Diffeventiel Count
admission  hour % 100 ml. c.mm. Cemm, Nou. Lym, Hom, Bag.
13 14 40 . 40,850 85 5 2
19, .33 29 414450 955 1 1

Soxology- Schuiiner teat

Agslubination titre to L. caniceola was 1 in 30 and 1 in
100 to L. icterohsemorrhagloc.

Hone

4
8

25

Diochemls bty
Days after . Blood uree Serum proitein A/G Sexum alk, phos. Serum bili
admigelon  mge/100ml £,/100 ml. waliv T,A. vnite mge /100 ml,
1 1843 . ‘ .
6 60 503 lel 11,8 3
13 2045¢ 549 Le6 T 0

19 2% 349 o7 99l 0



Daye aftor Urine urea Urine protein Urine suger Urine
admisgion &e /100 ml," mgy /100 ml, ketones
1 46 130 - -

20 8 450 - -

Post mortem findings
| There was an ulcerated melanoma on the posterior aspect
of the left hock Joint.

The lungs were ocdomatous,
_ The liven wes se%&rely congenteds
Hiatology

Kidneys ' A1l the glomeruli are affected to a variable
degrees “mall thickened patches ere present at various
places on the tufts

40-50% of the glomeruli show the nodular change. The

nodular masses. (Ifig. 42). When the nodule invoﬁves only
a part of the tult it is found to compresg the r%ﬁt which
appeors bloodless. (IMg. 43).

The nodule appears as o round eosinophilic mess where
flatienod endothelial nuolei can be identifieds It is faintly
copinophilic, PAS positive, stained blue by Picro-Mallory.
Xt’ia atained red by Congo red but does not stain metachromat-

ically with methyl violet. The nodule comes into contazot with

the sepsule to a great extent along ite length. (Fige 44),
The epithelial lining ig absent at the point of contact,

The cépsulér basenent membrane is thickened, and there is



T2

often a periglomeruler fibrosis.

The tubules do not show structural changes, but a
fow hyaline casts aro present in some.

Inngs showed so?e'degree of oedema.,

There is no evidence ol any metasivasie of the melanoma.
e Case Noe 17327,

Subjects Collie, 10 year old male.

Wo histoxy ow clinicel date are availeble.

Haometology
BeS.Re 11 nm,/hour
PeC.Ve 45 ml, /100 ml.
b, 1548 £4/100 ml,
ReBaCe 6461 millions/c., mm.
HeBeCo 37,200 celle/c,mm,
Differential counts 90.5 Nou. 645 Lyme 2 Fos. 1 HNon
Biochemlstry
Blood urea 400 mg./100 ml.
Sexum alkaline phosphatase 11 KA. unite,
Urine protein | 820 mg./100 ml,
Pogt montem findingo
N\

The heart shoved some degree of leof't ventricular hypere
trophy. There was » povere nodular cndocardosis of both
atrio-ventrioulary valves.

The lungs were severely ocdematous,

Minute haemorrhages were present all over the liver.

An abreess was present in the prostote.
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Himtolopgy

Kidnoy. About 10% of the glomerull ave affocteds A
nazt 0£ the cepillaxry tuft is oconverted into o golid node
ular menss. This nodule is faintly cosinophilic, flattened
endotheli&} naclel cen be recognised in ite The capsular
gpace is filled with protgin. . Some glomeruli chow &
moderate degrvee of pericepsular fibresis, |

The tubules are dilated, and contain pfotein. The
tubular opithelium is flatitened. _ _

~ Tno intersititiel tissue showa o merked fibrosis.

Gollulam &gegmulationa somposed of lymphooytes end plosme

colle are present in the areas of fibrosis.
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Digcunsion

As the number in the group was comparatively small,
it is difficult <o amsess, LI any, any pariticulaxy age,
gex or hreed inclidence.
ti Some of the clinical sympitoms of the disease nro
very similar to those of amhroric nephritis. The high
proteinuris observed in these cages ig of great value
in the clinical dilagnosis of the disecuse, Marthoer evide
ence ox renal damage could be obtained by biochemical
determinations,

The etiology of this condition is unknown. Although
ovidence of a Ls canicola infection both on serological
and higtological findings is present, il is very unlikely
that the glomerular lesion could be ettributed to such en
infections The Ls canicola infoction is incidental,

it is possible that the glomerular lésion is PO
duced ag & ropult of an antigon antibody reaction.

Although only three capes were met with during this
investigation, it should bo emphasised thut they compripo
_en impoxritant type of nephritis in the doge This type of
logion is different from that in man where glomerulonophe
ritis im characierised by the incrosse in the tuft nusclei
and also epithelisl crescent formation (Pllis 1942).

Histochemical reactions, in particular the reaction
to methyl violet indicate, that the material scen in the

affocted glomerull is not amyloild.




The proteinuvia observed can be atitributed o the
damage to bthe glomerular membrane, the exact mechanism
involved in the protein leak remalns unknoun. Eleaﬁron-
nicrogscopy would no doubt reveal glomerular chengos whiah
cannot be appreciated with the aid of the iight microw
BCORQ. Such ipvestigations would help in the etiology

and thoe pathogenesis of the condlition



T G

AUYLOIDOSIS OF THE NIDNLY

Myloddogis is the condition vhers the substance
amyloid is depositod in various orgens of tho bodye It
may bo a prinery disorder whoro no rocogoeisable cause can
bo dotermined or socondary in which 1t is aspsociatod with
o long stending infection, - ‘

Tho histochomimtry of amyleid hos boen sbudiod in detail
by Thompson ot al {(1961).
gg%roduﬁﬁﬁan

Hjarre (1933) during a survey of amyloidosis in animals

encounbered in 11 casoes inm dogm. Ho divided them into two
groupn, tho lerger of which includod thoso with no recognisable
gauso and the smaller thooe associleted with chionle suppurative
conditions or tuberounlosises This preponderance of idiopathlc
cogon was the reverse found in meon, whore tubsteulosis was tho
moat frogquent underxlying cauncs

Mlatt (1949) deseribed a case of amyloidosis in a dog
assoclated with o sovere suppurabtive ginglvitic., He found.
amylold doposits in the kidneys, prostate , spleen and‘aarta.

Bioom (1994) remarked that amyloldosie was o rare Conw
dition and that the involvemenl of the kidney alone was

commor in tho 4of

Mve casoen have boen olassifiod under thls heading.
They have been further subdividod into primary and soconds

ary amyloidonlse
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PRIUMARY ANMYLOIDOSIS

Thope cases show on amylold change in the kidney os
o prinery digordor, HNo underlying cause or any coucurrent
digeaso wag prosente

The three ceses have beon described under the followe
ing headingegm-

Asa incidence

The zecorded agos wewre 5y T & T yoars,
Sex _incidonce

Roth sexes were affocted. There woere two males and
one female in this group.
Broed incidence

The affected breeds were Scobttlsh Terriow, Terrier
and Poodlc.

Ulinical signs.

Yhoy wore 11l; enorexic and often polyurics Thirvet
and vomiting were froquent sympioms,

Haematologg&

A reduction in the erxythrooyie count was observed in
oney which had a haemoglobin content within the normal
PONEC e

A loucocytosis wag observed In one instonce. It vas
betveen 18-20 thousend celle/ce. mm. Yho loucosytosis wes
agsociated with a neutrophilie and o relative lymphopaenio.
Serology- Schuffnor togt

Somplen of smerum from two wore subjected to thoe Schuffner



toabe One was found to be wealkly positive to L, canicola,
whilce the othor was negaltive.
Biochemigtoy

The blood ures content was determined in HWO iiie

gtances, Both gavegvalues above the normal lovel,

The urine vrea content was estimeted in two instancos,

Both gave values below normal,
A reduction in tho urine urea contont wag aggociated
with nitrogen retention in the blood,

The urinc protein contont wae dotermined in two il

phancos, It wes very marked in boths It was 990 mg./100

mle in ono, ' <

Sugar and ketonog were absent in the urine.

Urine anoalysis (qualitative)

Contrifuged deposits of urine were exomined in one

CaRe ¢ E@ythwodytes and 19uaocytem.gpre prasente Tubulaw

casts wore found olong with these colls.

1. Cose Noe 3173 | .
Subjects Scotbish Perrier, T year old femalo, -
Histoxrys The animel wes admitted to the hosplial because

of escoessive thirst and dullnesso. 1
Glinical findings

The dog was fat end whoosy. The uracmie rodveed £rom

238 mg./loo mle o 60-70 mg./lDO mly within two weeks., Tho

animal improved in condition, started sating well until

about six woecks, when a terminal collopse developaed,



Haematol_ogy_

SR
Daye ofter mme/

admission  hour
3 1
9 2
16 0

]G

PUC g/ 107/

%  100ml, ¢, mm,
3845 112 . 44025
38 1344 4485

41 11,9 44700

Serology=- Schuifner test

Potal
HBC/
Ce e Hou,
11,350 8345 15

19,600 80 19 *H

18,550 86

Difforential

1345 #5

The agglutinetion titwe to L. canicola was 1 in 300

and to L. icteroheemorrhagiaec 1 in 30.

Biochemistry
Days aftor

admisaion
1
4
8
9
11
16

Blood ures
m@;./loo ml, go/l()o mnl,

238 645

11

61

Post morten findings

The lungs were mazkedly cedematouss,

The liver was congestod.

The kidneys were normal in size,

8e/100 mle mge /100 ml,
1,700
1465
550
665
1,000

The capsule of each

stripped aaailyvrevwmling a mottled yellowish brown corbical

surface vhere & fow dopressions wore prosents

Histology

Kidney All glomerull ave swollen and some ghow normal

Count
Lm. EOS. Bas; :non.

145
3

Berum protein Urine urea Urine protein
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pphovical shopG.

Tho oupillary W't is onlorged and potchy deposite
pre presont on ibe (Tlge '45) ﬁndehh@lial QulL nuoled
ean be node out in pleces whers am;loa@ dwuaait@ 0re
ubb@nﬁ,“ Thore are multzpiv adhumlnn& pwaﬁunﬁ Eaﬁnnun
tho uuit and the Bouman's aa@auxe. Porbdlong width normal
taly otrueture cun be seene The bagﬁm@nﬁ monbrans ofF the
aaymu@o'ﬁm thiockenod and the glomorulus showys sone degree
of copsulor {ibronlo. .

Tho tubules are dileteds The 3 inlng apithelium and
ite nuelod are {lottoned snd the muolesy chromatin phous
condongations *he tubulos in the cordex are £illed vith .
pretaing whilo byalino caspts ave presont in many in the
medulla,
© dhe blood vessols show ﬁhimkmninﬁ due to oemyloid
dopositions The smell artericlon show the prosence of
amylpid vinder the intimgz,
2e Uaso lo. 10708

Subjoots Crosn brod Porriary B your old malo,

Higtorys ‘the dog ves ndmitted to the hospiital with o
higtory of suddon oneet of podne It had been vesk,
anorexic ond veniting Lroquitiye
Glindenl findinen

The dog was very epathotle ond recordod o eulenormal
tomporature. Thowe wos & maxkoed baliltosic and & arupby
dischangs wan prepond on tho noce, The heart shoved o
pronowaded syetolic nurnour and the reopiradtory rabe waa
incroanads
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fn elimentary fowelgn body wow suspoctod, byt Reroy
oxamination feiled to reveal any ovidonce,

The dog diod the pane Aoy
Biocochemdatay

Hlood aveo 4480 nge/100 ml,
Urine uren Lol /100 ml,
Urine protoin Q90 e /100 wle
Urine glucopo abeont
Urine Iotones aboent

alitaetivo ]

Gentrifuged depositc of urine wvore czanined, Loucge

Ueine anelvoin

oyseny opitholial collo and contn wore presonte
Pant morton Linddges

The hooart shoped 2 norked endecardosis of thoe lefd
atriowvontricular velvoa

Thoro vas o moderate degroo of pulmonary oedomt.

The goptrig mucocs van severely congeoted,

The hiduoye vwewo alightly enlorged, the cepoulos
obeippod cosily revorllng o snooth contox whioch hed a
motbled appoarance. Yhove wove small strenks of »adinl
fbroole dn the Coptolde
Blatalopy

Eldnoy 411 glewmerull ore slightly euollens Patohy
dopopltn cre prosent on the a&piilafy tuftoe {Flg 46).

Thoy appoor g aopinophilie thiskoaningse. The copeulan
gpoce s vedused sud containe protein. There ere no
asdhanlons botucen the duit ond tho capoulo.



The tubules are dilated and contvain protoin. A fow

collecting dtubules are markedly dilated. Some contailn
captn and others protoin,.

There is a very mild fibrosis of tho int@ratitium.
Small accumulations of plasme cells and lymphocytes aro
prosonts
3¢ Case Noa. 19049

Subjects Poodle, 7 year old male,

Higtorys I% wos admitted with o history of sudden
onset of vomiting and marked thirst.

Clinical findinge

As tho dog showed a deberiovation of its conditlon,it

vas degtroyed a few days aft@x pdnisnion.

Hoematology
o SaRe . 27 nm./hour
PeCaVe 45 mle/100 ml,
HalaCo 11,950 cells/cemm,

Differential cound. 845 Nens 12,5 Lyme «5 Eos.

Sorology- Schuffner tosgt

2,5 Hon,

Agglutination titres o e canlicola and L. icterbacmorde

hagiao wore negative.

Bioghomis txy
Blood ures 430 mge /100 ml,.
Urine ureo 2 g¢/100 nl,
Urine protoin 900 wge /100 ml.
Urine sugar absont

Urine ketonos ahsont
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Post mopten findings

The kidneys wore onlargods The capsules sitripped
enplly revealing veddish brown corbtices. (Fige 47 )

On pechion the cortex appeared o be broadened. The
glomeruli appeared as tronslucent dots which appeared
40 be slightly clovatod. (Ifig. 48),
g Mo other leosions were prosent elsevhere in the
hodye
istolopy

ALY glomeruli are mexkedly. swollen. The capillavy
tuft almost . compleioly £i1ls the capsuler spaces The
capsular basement membrane is uniformly thickened.
Anyloid deposits ave found on the btulty they a@p@&% a8
weally cosinophilic structurclops mapses. (Fige 49)e
The nucled of the cadothellisl celle ave reduced in nunbor
and often appear as flatbtoned lrrvegular basophililc dots,.
Normal tuft stzueture is complotoly loste - '

Those massen are siteined blue in patchos of wod by
Ploro-iallonys Fthey ave PAS positive, staining lighitowr
than the basemont membrancs of the capsule. Clongo red
shoins the tuft zod. Those doposiis give o metachromesia
vhon stained with methyl violet.

The epitheliel cells of the Bownan's capsule awme
abhpent in places whore there ave capgular adhesiong. The
Bouman's space is f£illed wp with hyaline eosinophilic
moteriols The tubular material is stained red or oronge

by Plerowilalloxy, ond is intescly PAS positive. (Fige 50).



Congo rad siteins the tubular basement mombranes red.

The dubnles in the coriex.and medulla are dilated
and are [filled up with hyaline eosinophilic materisal,
The tubuler opitheliunm is {lattened, the cells are
reduced in sige and some ave degenerates The nuclei
show loss of normal shape, they are irregular and show
chrometin condensation, Tubules in the inner medulla
just above the apex show hyperplasgie of thelr epithele
ivms The elear linling cells arc 2«3 layers in thick-
ness. (Fige 51).

Yhe interstitial tissue shows thoe presence of small
eccumvlations of lymphooytes and a few plosma collse.
Auyloid deposites are also present in the inter-tubular
conmective tisoue of the inner medulla. (Pige 51)

Fxemination of the brain, heard, liver, spleon,
pencreas, siomach, testis, adrenal, urinaxry bladder,
palivery glend and skeletel muscle fails o reoveal oany

abnormality.
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SECONDARY AMYLOTIDOSIH,

Those coses show the presenco of amyloid deposite
in the kidney socondary 4o a tuboroulous ipf@@tion.
These two cases have boen desoribod vnder tho
following headlngg e l
Age incidenco

Hoth dogs were old and their ages were T & 8.

ineidenco

o
@
A
e
Lade

Doth were malog,

Broed incldence

Thely breods wowe (ollio and Teryier,
Gliniocal signe

They were 111l end anoroxics They showed a g?ddual
losn of welght with timo, Vomiting and thiret were 0w

- merved clinicul signge

Sexology- Schufinon test
A serum sample Lrom one was subjected to the Schuffnex
donte It gave a negative btitre to Le canicola and L, icterom

haemorrhaglad.

Ividence of a tuberculous infection

Both shoved eovidenco of & tuberculous infection on
post mortem and hiétological ekaminations

A pmeax fyom the bronchial 1lvmzl. mode @rom Gaso 3977,
stainod by the Zichl-Noolsen meothod revealed the prosence
of acid fast omganiemns, '
1. Coso Noe 3977,

Subject: Torvier, T yeawm 0ld malo.




Higtorys A gradwual loss of welght hed been obperved for

tho pest 6 months. Tho dog hod o mavrked thirst and Vol
ited frequontly.
glinleal Lindingn

m Those are not svailables The dog died naturally,.
Haomatologye '
 BeSeRe 4 wme/hour,
PalyVe 54 ml,/100 ml,
Abs 1745 g /100 ml,
RaBeCa Ge25 millions/ce mm,
HeBaGa 74850 colls/cemn,,

Difforential count. 78 Neu, 16 Lym, 6 lone
Biochonis by

Blood uzes 176 mge /100 ml,
Urine uroa C 145 @4/100 ul.
Urine protein 280 mge /100 ml,
Urine sugan absent
Urine keotones absent

Urine enalysis (qualitative)

Gontrifuged deposits of urinehweie examined., Caste
and o fow eplthelial colls were prosentd,
Pogt mortem findines

There wos an aves of tuborculous pericarditis 2.5 =

25 cme oxibending from the reot of the poricardium over

the left striuvm,

M ares on the dorsal surface of the lung wes congestod,
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The right bronchial node was enlarged ond messured

2.5 x 2 cmey it showed typical proliferative lesions,
Both mediastinel lymph nodes were enlarged and sach
meapurad 1 x 1.9 x 2 cm,
) The &gxgg'was enlarged, congested and frisble,
Miliaxy nodules were present on ite
The kidnoys showod a contracted, cortex in which

numerous miliary foci wero presents

The urinery bladdex sppeared normal,.
Hiatology h .

Kidney The structures of all the glomerular tufts
ave replaced by conpidersble masses of amyloid. The
cappular epace ig roduced and ig filled with protein,
_Thes@ amyloid deposits give o metachromatic reaction to
methyl violets Yhe material in the Bowman's space and
lumen of the proximal tubule fail to stain metachromatic-
0llye It is stainced orange or med by picro-lMallory, It
i intensely PAS positive, -Congo red stains it rod.

The btubules arve often dilated and contain protein.
Hyaline camts are also present in some, i

The arteriocles showing thickening due to amyloid
2¢ Cage No, 8923,

Subjects Collie, 8 year old male.

History: “*ho dog had shown 2 steady loss of veighte

Oliniualyfindinﬁg
The animal was dull snd snorexics The superficial
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lymph nodes were slightly enlarged, As the condition
of the dog did not improve, it was destroyed 8 days

alfter adnisplone

lieematology
BaSaRe 27 mm,/hour
PaCaVe © 32 ml,/100 ml,
e 1145 ©+/200 mi,
HoBeCa 3,120 millions/e. mms
VeBalle A0y 450 cells/c. mnm,
Differontial count 90 Noue 445 Lymse 5.5 Mon,
Blochemigtry
Blood uree 340 mg, /100 wl,
Serum protein 548 /100 ml,
A/6 ratio o2
‘Sorvm bilirubin C m@e /200 ml.
Urine urea 246 ©4/100 mle
Urine protein 600 mgs /100 wle

Usine spolyeis (qualitative)

Centrifuged deposits of urine were examined. Leucoe

cytes and a few tubular casbs were préscnt.

Poat morten Tindings
The liver contained & number of haemorrhagic arcag.
The kidnoys wore a yellowish-brown and showed a
slight thinning of the cortex.
There was & large mass present in the megontrie node.

This mass was necrotic with aress of hoemorrhoge in it,.



Histology , ‘
Kidney A1l glomeruli are swollen, and the tuft

gtructures are roplaced byAeonsidarahle magses of
amyloids This matoriel is structureless and tokes
an eosin ﬁtain. The capsular sgpace is much reduced
and, oontanns profein. Thové are adhesions pregentd
betwoen th@ glomerulay uuit& and the capeulen,

mama tubules are dllut@d, while obhers show mild
dogencrattve ahangem. Hya*ina basta are prasenb in

FOTIO o




Discuegion

Both primary and secondary amyloidosis wore one
countereds The primary ceses did not glve any evide
ence of a concurrent or associated disease, ‘he under-
lying cause of secondary amyloldosis was a tuberculous
infectlons Tuberculosis is @ common couse of seconde
ary amyloldosis in men, (Pishberg 1954).

As the number in these groups ave small it is
impossible to assess wilth acouracy eny particulay age
Incidence, 4 J

Both sexes arve susceptible.

From the available data it appears that thers is no
breed lmmunity as all dbreeds appear to be affectoed,

Although & concurrent anaomla wag not observed in
the present series, anaemis is often present as a result
of the primery disease in men (Fishberg 1994), Such cases
ave also agsociated with low serum protein levels and the
albumin Yo globulin ratio is inverted,

Renal ingufficiency with consoquent nitrogen retente
ion ccours in amyloldesis. fHuch an observation was made
in both primary and secondary ceses in this serios.

The urinaxry changes are charsocteristic, Massive
proteinuria is a fepture of the é¢linicsl discape, A
quantdbive eébimatign of the protein lost per day has
no% boen carried ou%. It has been obsexrved that in
TOTO inﬁtﬁpceﬁ‘in man aa mach as 30 grams of prodein
night be lost (Bartels 1877)e Low urine urea levels
suggest the inability of +the kidney %o concentrate

L
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The exect cause of amylolidosin is not knowne
There is evidensce in some cases both serologlcally
and higtologically of an L. canlcole infection, I%
iz unlikely that L. cenleole could cause ity but such
legions socmed to co-exist with renal asnyloidosig.
Allergy has been postulated to be the oause., It is
guppessd to be produced by o reacition of & civoulating
antigen with an antibodys It hap beon produced ¢
perinentally in animals,

The mioroscopic appeazrence of the glomerulawr
lesion in emyloidopis is identieal with thoet in tho
humens Blecitron microsoopic work indicates that amyloid
hag a fibeillor struceture which expleins the optical
bivofringence (Miller znd Bohle 1956). It is doposited
botween the ceplilloxy bapement @amhyan@ﬂan& the eplithele
1al cells or podooytes. A similar opinion i hold by
Ferquhaz ot al (1959), while Oohon end Calkine (1951)
and. Geow ot al (194%8) weported that amyloid massos axe
localiped between the basemeni membranes and the endothelial
colle,.

Borgstrend and Bucht (1961) have recently domongtrom
bed that emyloid could be demonsbrated in the epithelial
colle and the endothellal colls of the glomerular capllle
ary vall with sovere damage to the cellg. They also cone
clufled that the primery eite for amylold deposite ls the
papillary besement membranc,
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GLOMBRULONGPHRITIS OF THE AMYLOID TYPHE

- GLOMBRULONGPHRITIS OF THE ANYLOID TYPE

These cases are chafaaterisad by tﬁe presence éf
glomerularllemions morphologically similar o dhose seen
in amyloidosis but the only difference is that they do
not exhibit a motachromesie when stained with Methyl .violet:
Soven cages classified under this group have baén
dasoribed under the following headinggge '
Age dncidenco

The ages range ILrom 53=12 years,

Sex ineidence

Both sexes are affectede Thore are four males and
three femaleg. A
Breed inocldence

The affected breeds and the number in cach are as

Tollowg g
Labredor 2
Collie 2
Torrier 2
Unrocorded 1
Total _EL“

Glinic&l slgng

They were 1ll, enovexic and apathetice Thirst and vomitw
ing wore frequeont sympltoms.
Haomatology

Thero were no gsignificant haomatological findings.
Soxology- Schufiner test

Cne sample of sorum was subjected to the Schuffner test.



=G 3o

It wes weakly pomitive and gave an sgglutination titre
to Dhe conicole of 1 in 30,
Blochemis iy

Blood urea wos estimated in four capes, ALl showed

ndtrogon retontion in the bloods It was over 100 mg, /100 nl,
in all.
Sexum protein was estimated in three, Two gave roduced

valuess One wag apsocliated with a2 hopatoma,
Sexun albunin/globulin ratio wes detormined in one s

Theve was & reduction in the A/G watlo, this indicates en
incereage in the globulin fraction. This cope was also
apnocliated with & reduced sperum protein level,

Sorum allaline phosphatase contont wes estimated in

threees ALl gove raipod values. One was assoclated with g
hopatome end gave o value of B0 K,d. vnitss the gecond had
a myocarditin and gove 19 K.A, wnito whil@ the third was
apmociated with an acute endometritis and gave a velue of
161,55 Kels undiboe |

Urine uroa content was esbimated in throe, AL gave

low levelse Low urine uree levels wove ssesociated with
bigh blood urea levels,

Urine protein ecetimation was done in three, ALl gove
3%

high velues. In one, the proteinuria was over 1,000 mg./
100 mis
Sugar end kobtones were absond in the urine.

This group hes beon further subdivided into two BUbwe

Groupns



A

le Two coses where the renal lesions appearod ag a
prinazy disowvder.

2., PFive copes where the renal lesions were ooBOGiate
ed with other concurrent diseasges. Those were
mommary carcinoms, hepatoma, myoca&&iti&, acute

endomotritls and scute pancreatitisc,

Sub group 1
1, Cose Nos 12092
Subjects Lebrador, 5% year old nmalo,
Wigtoxys The dog bhod boon ill for a woolks, It had been

dull, anorvexic and constantly vomiting,
Clinicel findings

The dog was in o very poor condition and‘haa o sub
normal temperature of 98°g,% The kidneyn wewme palpable,
A fovelegn body wesn auﬁp@a%ad but an explomatory laparotony
rovealed its absences The dog died tho following day.

Loboxatory Ffindings

Mo date aroe available,
Popt movtem findings

The tip of the tongue was necrotios

The hears showed o marked Left ventriculor hypent2ophy.

The lungs vere ae&emmtcum.

The ptomeoh showed multiple small hoonorrhoges.

Thoe ki&nexﬁ‘wax@ moderately enlarged, %h@ié corticen
yare @éle. There was a moderate pitiing of the cortices.
Hisbology '

Kidnoye The glomerull are swollen. Tho tufie show
paschy deposits of amyloid lilke material which appoear
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gbructureless and eoginophililc, The glomerular space is
mach reduced. There are adheslions bebween the tuifite and
the capsules The bapement membrane is uwniformly thickenod,
There is & mild periglonerular fibrosis,

Hyaline ocasgte and protein ave present in the tubulos,

Thore is a moderate Inberstitial fibrosis. Small
accunmuletions of lymphooytes and plasma cells are found
in the interstitial tissue.
2e Cage Noe 13732

Subjects Collle, 6 year old male.

Historys It was very eanorvexic and vomiting continuously.
Tt was wable to gbtend on ite feat,.
Clinical findines

The anplimal was in a very poor condition, An alimentary
foreign body was puspected bub Xeray examinatlon failed %o
raveal any ovidonco.

The dog wos desbroyed,

Haoemutology
e Se e 31 mme/hour
PaCaVs 37 1l./100 ml,
WaBaCa 10,650 cells/ ce mm,
Differential ocouvnt 94 Fouse 6 Lym.
Biochemipbey '
‘Blood ures 100 mg. /100 nl,
Urine urea 2¢3 €4/100 ml,
Urine protein 1,000 mg. /100 nl,
Urine sugaw Traco

Jeine ketone abgent
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Uzine enoelysis (aualitebive)

Centrifuged deposits of urine wore exemined, Erythrom
cyles and leucocytesn were presont,

Pogt mopbem findings

A small nodule .5 om. in dismeter was prescnt én the

pulmonexy artery in the region of the lig amonuum arboriosum,

The ki@ﬁgy was normal in sipe and th & hronze coloux,
The cortex was of normal width,
Histology ,

The noduloe in the pulmonary arxitery lics in the tunios
intima and is compoged of fibrous bissue,
le Capc no. 3872,

Subjeocts Terrier, 12 year old female.

Hiptorys An ovawohysterscotomy had been perfozmed to
relieve pyomeitza aboult 4 years ago. It had been losing
welght for sometime, It had stavied vomiting froquently
4 days bolfore admission and had gone off food complotely.
Thirpt had boen marked.

Clinicol findinge

It had a marked helltosis, It was diarxrhoeic and
passed & considerable amount of blood in the fasces. A
noduler bumour like mess was present on the L3 nanmnary
gland,

Iabovatory findings

Wo date are availablc,
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Poat moriom findingﬂ

There wes o mammary bumour 6 x 4 cm, in'th@-LB mammaxy

2}

£land.e
A omall tumour seocondary was present on the lefld

apical lobe of the lung. -

The heard was normale

The kidneys were pcarved and ocontbracted,
Histology
Fidnoy. All glomeruli are affected, Yhey are swollen

gad the capillaxy tuil shows_patchy dopogits of amyloid
like matéwials The capsular space is reduced and the
bagoment membrane ie uniformly thickenod, Thére is some
degreoe of periglomerular Librosise fﬁ"

Thero is a marked fibrosip of tbﬁu%n%é;étiﬁial
tissue, The fibrotic areas present are radially arranged.
Cellular accumulaiions consisting of lymphocytes and plesma

colls are found scabtered in these areas of fibrosig,

Homnary gland, The tumour present is a carcinomo,
Iung, A secondary from the mammary carcinoma is
prosantes
2e Cape Nos 12026 _

gubjeehs Léﬁrador, 11 yeaxr old fcemale.

Higtoxrys The dog had been ill for a week, It hod
been anorexic ond vomiting froquently.
Glinical findiungs

The bitch had taken Lits soon after admission.




Hoematology
Babeke 1 mine/hour,
PoC,V, 49 nl, /100 ml.
HeBuCo 51,950 celln/c, mm,

Differentinl counts 90 Woue 445 Lyme HoH Hone
peroloay- Schuffner testh

The agglubtination titre to L, canicola was 1 in 30
and negative to Ls ilotorohaemorrhogise,

Blochemistry

Blood urea 362 mge /100 nl,
Serum protein Tel3 g./lOO ml,
Sorum alkeline phosphotase 162 EiAs wnite.
Uprine ures 14 /200 ml,
Upine protein 360 mg./100 nl.
Urine sugar aboent

Urine ketbonos absont

Urlne apalysis (gquelitetive)

Contrifvged depomits were exemined. Loucocylens,
epithelial cells and casits were present,

Post mortem Lfindings

There was & megpive diffused hacmorrhage present in
the abdomen ond noe source could be found for ite Small
poinite of heemorrhages were chserved in the nesentry and
omen-bum,

The Liver was very Lottty and cenlarged.

Small infarcits were prosont in the gastric mudopo.
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The right horn of the uterus measured approximately
2 ome in diometer and the left 1,5 om, The walls were
thickened and contained o small awount of thiclk muco~pus,
Miptology . _

Kidney All glomerull axe affected bo & variable
degroe. Polbches of amylodd like deposite are present on
tho capillary tufts, These are struotureless end hukos
an oosin sitaine The capsulaxr bapgement membrane is slightly
thickened, and the capsular space is reduced. There is
gome degree of periglomerular fibrosis,.

The tubules show carly degenerative changes Sonme
contain hyaline cagha. ,

There is a slight invergititial fibyosise. Cellulaw
foci consisting predominantly of plasma cells and lymphoe
cytes are found seattored in the interstitial blssua,

Livers, There is o povere fatty change with some colle
ulor infiliration of the portal brachs.

Uterus. @h@re‘iﬁ‘an acute endometriitis of modeovalo
severity with iavolvement of bthe myometriums
3¢ Guge No. 17119 S

Subjects Nongrel Perrier, 12 yoar old fealos
Historys The biteh had lost veight morkedly in the paste

-

Clinical findings

It was dull, anoroxic and thirety. An abdominal tumour

wap suepeciady
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Haemabology

BeSeRe 14 mme /hour,

PelCoVe 35 ml./100 ml,

Hba 1242 £4/200 mle

ReBaCe 4498 milliona/c. mins

HaBalls 8y 750 colls/cemm,

Differential counts 08 Nous 8,5 lyme 3¢5 Hona
Biochemisbry

Blood wrea , 165 wg, /100 ml,

Soxpm protein 503 . e /200 ml,

Serum alkeline phosphatase 80 KA, units-

Pogt morhen findings

The disphragmatlc lobe of the lung felt firmer than
normal. It had a dazk red colour and on section wag very
oodems. Lo«

The liver wolghed 1,704 grams. The left lateral
lobe of the liver was greetly enlarged; and fimm to cub.
it wes melen shaped and lay on the floor of tho abdomen
displacing the stomach and intestines dorsally. Tt wos
ol on sectlion and wes grosely lobulated, Hn area of
necrople 6 x 2 om, was present on *this lobwvle. The
porbal lymph node appepred normal in appearance.

The kidneys were a pale bronze ¢dlour and was flecked
with small orveamy spotso. '

Kidneys #H11 glomervulli ave affected. The capillaxry
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tufts show deoposits of amylodd like material, This mator~

ial is structureless and tokes an eosinmﬁhilic stain,

The cuappular gpage ig reduced and often containg nroteina
lal Is structureless and Gekes an eosinophilic stein.

There are mulitiple adhesions betw.en the tuft and the

capaulc.

The tubules are somobtimes dilated and coniain pro-
tein. CGastes ave prosent in some tubules empoecially in
the medulla. .

There is a slight interstitial Ffibrosis and smell
focli of lymphocytos and plasme cells are present in the
intersiitial tissue.

Liver. The tumour in the liver is & hepatoma,

- Ining. Thero in o goneralimed oedema. In the left
diaphragmatic lobe ave present arcaes of mild infiltration
by polymorphonuclear leucocyﬁem.
4e GCage oy 17401

Subjects 12 year old dog.

iatorys Tﬁa animal hod suddenly developed voniting
which had hecome continuous.

No clinical or laboratory Lindings aro availablo,

Post morteon Lindings

The pancreasg wes conslderably thickeneds On section
greenish gritty areas wore presont,
‘he kidneys showed narrowing of their cortices.,

Histology
Kidnoy. The glomerular tulis show deposite of
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amylold like moterial. These are sitructureless end
eoginophilic in eppearance, There are multiple adhesions
praepent between the tuft and the Gepsular wall,

Thore is a mild interstitial fibrosis. Small
acounulations of lymphooytes ond plasme cells are prosent
in the intevstitial tissue,.

. Pancreapg. There is an acute pencreatitis with
neorosis of cellm. There is an infiltration of tho tissuo
by polymorphonuclear leucocytes, There is a fol necvosis
of the surrounding aroag.
5¢ Gope Noe L7759

Subjects Collies 5 yoar old male.

Hisboxys The dog had been dribbling urine, It had
shomm plgas of difficuliy in urinating.
Clinical findings
The dog died T days after admission.

Hoaomatology :
BaSeRe 0 mm,/hours
PalaVs .51 mme /100 ml,
o, 16e6 £./100 ml,
WeBoCo 64880 colls/c. mm,

Differontial counts 63 Nou. 275 Lym,. T.H Tos. 2 lon,

Blochomigtry

Blood urea 430 mg./100 nl,
Serum protein 3¢7 /100 nl,
A/G ratio 4

Serum alkaline phosphatase 19, KeAe vnits




w103

Urine uves 1e7 84/100 ml,
Uprine protein 900 mge/100 nl.
Urine sugaw " absent
Urine ketones absent

Popt morten findings

Both kidneys were Ilrm to cut and were pale yellow
in colours )

The progtate gland was enlarged and measured 6 X 4 x 4,5

Gy
Histology
Ridney ALl glomerull are affected, They are swollen,
amyloid like material is deposited on the capillary tufts.
Thip motoriel is strueturcleoss and takés an eosin stain,.
Multiﬁl@ adhoesiong occur between the thickened tuft and
the Bowman's capsules Thoe oapsﬁlar spiice is often filled
with proteine ‘
The tubulos are dilated and contain hyaline castm.
There is a marked interstitisl {ibrosis, DRadial
strands of fibrosis run Lrom the cortekx to the medulla
In these areas ore found small atcumulations of monoe
puclear cells, mainly lymphootytes and plasme coells.
Livexr is noxmal,
Heayl is normal.

Progtate 'more is o marked glandular hyperplasia,
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Discusgion

As the number in>the group is small, it ip diffiocult
to assess if ony, sany particular age, sex or breed ine
cidences

The clinical signs observed were similar to thome of
renal amyloidosis. The condition seemm to gcour as a
primary disovder ox secondéry to cother discase conditions,

On evidence of blood ures esitimaltions it appears to
produce renal insufiiciency leading to nitrogen wetention
in the bloods The low urine urea levels along with the
high blood urea levels suggest impaired rennl function,

The roduced serum protein content and reduced A/G
ratio obgerved in some casoes may be due to the loss of
protein in the urine, but however they may also be due to
impaired hepatic function resulting from the co-existunt liver
disorder, A reduced A/G ralio indlcates en inoreasc in %he
globulin fraction.

A rise in tho serum alkaline phosphatase content was
observed in three casese The venal lesion was co-existentd
with 2 hepatoma in one, o myoccarditis in the other and an
acute cndometritis in the third., Under these conditions
it is impossible bto embablish a gignifloance of its rise
with particular reference %o the rensl losion.

There is evidence of & co-existent L. conicola
infection in the kidney on histological groundis. In one

‘instence the Schuftner test gave a low agglutination
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titre of 1 in 30 to L. canicolo.

Like renal amyloidosis, thie condition is amsoclated
with o massive proteinuris which may be over 1,000 mg./
100 mle

Glomerulonephritis of the amyloid type cannot be
difforentiatod from ronal emyloidesis on clinloal owx
biochemical estimations.

Hoxphologically the ronal losions are identical with
thoge of amyloidogis. Higtochemically it differs from
anyloid in 198 reaction to methyl violet. As this row-
action is regarded as the characteristic reaction ol aﬁy—
loid, it would thorefore mean that the material depoasited
on the glomeruli is o substance morphplogically similar
to amyloid butb giving an atypical metachromatic reacition
to mothyl violet. This however is u problem for the
hisbochemists

Prom the evidenoe that has been gathered, like in
renal amyloldosis the glomerulazr changes in glomerulow
nophritis of the amyloid type could lead to renal foile
ure and subsequent pitrogoen retention in the bloods Tt

ig one of the causes of rensl faillure.
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GLOMERULAN LIPTHORTE

Thona gagon axe ocharpctoprisad by the proesuvnce of
1ipid depoalds In the glomenitlie
dntroduotion

Mohor and Pleher (1054) desevdbod o case of glomezulaw
Aipidopds dun » dog saludninod on the wgual labowatory dicde
Phe aoimed wes dn good physicel condidion end hod dled unden
mneonthetloe  Whe lesion vas oboorved in the klduney but othow
pranns folled to revesld ho presenge of foda

weoording to Bloom {1994) thie is found in oppromimately
34 of all dog sutopsles, 1% wom found dn agsociation uith
other dlpordera end no dlsoone could bo csonaidorod cuusebivo.

Phae kidneoy ofton looked noxnsle A concomitand inboiw

RS |

ouitiod nophzitlis woe o connon Yinding.

Flye oppes wewe oneoundored during this curveye Tho
medn findlage eve sy Collowss
Ate.dpoddongo,

The ages of fowe animale voro pucovded, They varled from

6hed0 Foride

Tho poges of fouy wore setordods Thers vorae ogual nuie
bors of nelog and fenslon.
Broad ineidonco

Broodn of the affected dogs wero Scobtish Torpleng

Gairn Taorzior, Opong brod Torvlior and Bowdor Porrlore
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Clinical elens
The clinicel spymptoms seem to vary with each cane.

Anoroxis and vomlting seem to be the only constant oneas.
Two dogs Conse 8880 & 13800 showed ascites, 13800 was
plso asgocinted with o hydrothorax and a hydropericardium,
These gymptoms may be connected with the severe fatlty
change observed in the liver on post mortem examinations
In one instance Case 15355, Jaundice wes a prominont
clinical sign, thip dog had to be destroyed on suppoote
ion of a hepatomegoly which on poet mortem was found to
be a wide spread fatty change in the livew,
Haematology

From the available date there ave no signiflcant
haematologicel alterations.
Biochemisbay ‘ )

Blood ures estimation was carried out in three ine
stonces. Incfeased levels were observed in two.

Soxrum protein estimaticee sere carried out in three.

All cepes showed a reduced serum protein contents In ono
Coso (1535%) there wes a marked portel cirrhosis end a
povere fetty change in the liier. There was also an acube
pancreatitis and fat neorosis of the purrounding area. The
reduced serum protein content in this instence could be
atteributed to the hepatic disoxder.

Serum alkaline phmgphataae cetermination was carried

out in two. , Cape BE80 gave a value of T KA. unite while

Case 16021 gave 40, The former was asscoistod with w
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fatty liver while the latter failed to reveal any extra
zonal dipordor,

Ueine protoin content was estimated in one Cese
(15355)s It was found to bo 100 ng./100 ml,
1. Cagso No. 8880 '

Subjocts Scottish Terrier, 10 year old male.

Higtorys The dog had been vomiting for sometime. I
had an enlargod abdomon and got markedly dyspnoeic on
minimal exorciscs L malignant nelanoma was removed from
. the ledd hin& foot three months before,

. Glipnicol findings
It had a macked helitonis end pyorrhoea., The cause of

coaseitos was suspested to be due to & liver bumouwr,

The dog wag destroyod.

Biochenlstrye

Plood urea 140 mg. /100 nl,
Serum protein 4e9 &4/100 ml,

Serum alkalino phosphatase Ti Keld. und b,

Port mortem findines

A pedunculated tumour l.5 X «H om. was present hetween
the 2and and 3Ird digite of the right fore lege On section
it was Found to heve a white surface with blackish arveas
seatbored throughous,

The lungs weve pale white and mottled with anthrocosie,
A mild puimonary ocodema was pr@seht.

The thorax conteined & slight emount of blood dinged
£luide
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The pericardial sac was enlarged and contained 30 mi,

of a similar £lvld. ,

Tho hosrt showed o marked degree of hyperﬁraphy_with
o mayked thiskening of lig wall, The zight atrlo-ventric-
ular valve was incompobent and showed & pevere endocardosis,
the left atriomvenitricular valve showod a mild endocardopis,

The liver wag onlerged end was a tawny colour., There
was & centrilobularyr congestion with yellow lines of fatty
change soattered throughout, SHeveral small fatty nodules
wore present on all lobes, They measured up to 1 oms in
diomobtor. ‘

Yhe pancreas contelned a noduleo about 1 oem, in dio-
m@%@r on ite lef BX My

The kidneys were brownish yellow in colours There
wore areas of contracition and scarring in the cortox.
The glomerull stood out as yellowish pale dots in the
cortax,

The proglaote showed a cystioc hyperplasia;

An oval peptlc ulcer was present in the duodenum
2 ome. from the pylorus and measured 2 x 1 oms It had
a neeroblc bhagpe end some haemorrhagefwas prasanﬁ‘in Jte

The smell intestine: was congested throughout its
longlthe

Hiptologye

The lkidney shows typicel structural changes., Almost

A

ell glomeyuli ewve affected to e variable degree, Some

are slightly swollen and shovw & soderate degree of dile
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atotion of the glomerular caplllariess In others there is
an eccentuation and digitation of the capillary tuifte,

Aboub 6G%'(om visuel estimation) show o fatty chonge.
The affected glomerulus is markediy gwollen. The tuft is
partyly or wholly sonverted inte o nodular mass. (Fige 53)e
It is not uncommén to £ind 2-3 smoell nodules in the some
glomorulus, When a pawt of the tult is aflected the node
vlar mess is found bo compress the relatively normel part
which ig found to be hloodleaé, This nodule is ofton oval
in shape and is composed of a ecnglbmeraﬁicn of foom collg.
(Fige 54)e These cells are round, oval or polyhedral with
distinet cell boundaries, They are lavge and thelir nuclei
are confined o the periphory of the cellss Tho cytoe
plesn containg multiple emall vacuoles which givaitha
cell its foamy appearance. e sitrands of oytoplasmic
meterial appear to run from one end of the cell to the
other. Small eosinophilic granules are present in the
cell. These granules are PAS positive and exhibit a
mobachromasie when stained with methyl vioclets Congo
rod doom not stain this nodule rod. | '

The nodule is adherent o the capsular wall ot one
or more points, it often pushes the capsule cubwerds with
the result the glomerulus becomes egg shaped. When mule
$iple nodules ave present in the same glowerulus its longth
along one diameter is much greater than thay perpendicular
to itbe
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The end of the nodule where 1t comes into contact
with the capsule is fouvnd to be thilckened and strongly
PAS pomitives The epitholial cells of the capsule are
absent =t the points of contacts The bagement membrane
of the glomerulug is thickened, and there is some degree
of periglomerular Fibrosis, (Fige 55.)

The pubulesn appeaw novinal, however hyaline casts
are prosent in occagioneal tubulos,.

The interstitial tissue shows aveas of radial
fibrosiss ®mall focl of monomuclear cells composed mainly
of lymphocytes and a few plasme cells arve found in theso
DO L )

ffrom the higstologiocal appesorance the interstitial
rosation i suggestive of a concurrent L. canicola Al
Ffoction,

The livor shows a generalised haemorrhage into the
pingoidal spaces, Iocal areas showing fatty changes are
BO0GYe

The mploen is normal,

The ulcoer present in the dupdenum shows & necrogip
and sloughing of the mucosa wight down to the muscularis.
Thore ig a severe infiliretion of all the layers including
the mugcularis nuccosa by polymorphs, '

The lungs show an incresse of alveolar phagocyten,

The heart is noymal.
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The prestate shows a oystic hyperplesia oi the
glandular epithelium, '

Panocreag. The nodule seen grossly is an isled
coll adenoma.e

The urinary bladder appeared normal,

The tumour present in the forelimb is o malignont
melanome showing infiltration into the regional lymph
Nnoaes, | ’

there was no evidence of any fatty deoposits in orgens
other than the kidney.
2. Case No. 12166

No records of c¢iinical or laboratory findings are

availablo,

Oniy & portioh of the kidney in neutral formalin
was Submittad Tor hiptological examination by a practising
veterinaXry surgoon,
Hiatologz

Kidnoye About 80-90% of the glomorull show a fatty
change. _The glomerull are markedly swollen and the tuft
is partly or completely converted into o nodular Mess .«
The notulo corsisty of foam cells where the vacuolation
ip not 80 marked ag in the previous instances The glomeruli
axhibit differont shapess some have flatbened walls and
in othors tho cepeular wall is pushod outwards, This nodule
is often adhevent to the capsule, its distal end is oi'ten
thickened and glves an iﬁt@nﬁely PAS pomitive roaction.

The nodular mass compresses the rest of the glomerular tuft.
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PieremMallamy gtalng tho nedule light blue and red in
isolated paichess -

Pubnles appear maxmal, . Pomé contain byaline casts,.

The int@r@titi&l %lssue shows e roaction suggestive
of a long stonding I, panﬁc91¢ infection, Yhere is
radial fibrosis and cellular sccumulations consisting of
large numbers of lymphocyﬁas end plasma ¢ellss. Hyalinisod
glomeruli and those showing periglomérular fibrogis axve
geen in these areas. ’

The blood vessels arve congesbted,
3s Lase No, 13800

Subjects Calrn’ Terriery 6f year old male.

The history, the clinical and laborstoxry
data are not avallable,

There wop conslderable subcutaneous cedems present
particularly in the hind 1imbs,

There was a8 large amount of blood tin ged fluid in
the abdominal cavity end & small amount in the thoracic
cavity.

Ihe pericardivm cantmined a small amount of fluid,

Yhe heart was enlarged and globuler in shape. Doth
ventricles appeared to be hypertrophied. There was &
marked nodulay endocardosis of the triouspid and the
pulmonary valves both of wriebh appeared to some extent
incompetent, The right a%riuﬁ was dilateds & fow
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nodular lesions were present in the mitral valve,

The lunge wore oedematous.

The liver was considerably enlarged, mottled and
shoved signe of centrilobular congestion,

The kidneys were ascaried and contracted.

Histologye

Kidney, G60~70% of the glomerull are affected. The
glomerull ave swollen, noduvlar messes involving parte
or whole tufts are present, The nodule often comprosses
the remaining part of bthe tuft which appears Dloodless.

The nodule 1ls composed of foam cells whioh show
vacucle formatien in thelr cytoplecms IFine cytoplagsmic
gbrands run from one side of the cell 4o the other, Small
eosinophilic globules are present in these cells, They
sre PAS poslitive, minined red by picro~Mallory and exe
hibite a woebachromakis wibth methyl violet. There are
adhesione presont between the nodular mase and the cape
sulo,

The tubules show degenerative changes. Some ave
dilated and show epithelial hyporplasis. Protein, hyale
ine casts and celluler debrl are present in sonc.

There is & moderate degree of peritubular fibrosise

- Intorstitial fibrosis is more marked at the boundary
zonoe. Radidl strands of fibrous tisgue are found in the
rennl parenchyma, Ocoasional hyslinised glomerbli and.

others showing periglomeruler fibrosis are ulso present
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in these areas. Small accumulations consisting of
placma colls and lymphoeytes aro scattered in these
arveas of Librosig.

The intemzsitiitinl leslions resehmble those of o long
gtanding mild L. canicola infectlons

No‘lﬁsions are prosent in the other organs.

de Cope Nos 15355,

Subjoets Oross bred Terrier, 10 year old female.

Historys The dog had been anvrexic, thirsity and
vomiting froguentlys Yhe duration of the illness
according +to the owner wvas one week,

Clindeal findings.

There was a deoterioration of its condition and
Jouadice appeared, It wos destroyed on suspiclon of a

hopatomogadly s RS

Hoemabology ‘ .
BeSe Ry 18 nm,/hour
PuCoVe 50 mle/100 ml. I
WeBoCo 12,450 cells/c. mms

Differential counts 86 Neus 13 Lyms 1 Rooe

Schufiner test

"he merum gave a negative titre to L. canicola .

Biochenmlstyy
. Blood urea 89 mgs/100 nl,
Serum protoin 5e6 g./lOO mle

A/G vatio 7



=11Go

Urine urea 346 2./100 nl,
Urine protein 100 mg. /100 ml,
Glucose trace

Kotones negative

Urine aneldveis (qualitative)

Centrifuged deposlits of urine on examination revealed
the presence of large numbers of leucocytes, occasional
erythrocytes, epithelilal cells and large numbers of casbo.

Post mortem Lindings

A generalised jaundicé was present, The cercasge,
mucous membranos and the sclera of the eyes weore alfeote
ol

The Beart showed a marked left ventricular hypertrophy.

The liunge wore normal.

The livexr showed a wide spread fatty chsnge, there was
a marked fibrogis of the portal areas, The extre hepatic
bile duets wore markedly dilated. A masg 3 om, in dicne
etor was sitnated at the point of entry of the bile ducts
into the duodenums This mess consisted of pancreatic
tispue of the head region of the glands There was an acute
pancreatitis and a fat necrosis in the surrounding area,

The ggﬁgggg showed o diffuse narrowing of the cortex.

o LS 0L 08y

- Histologsy | ‘
Kidnoy About 10% of the glomeruli show a fatty change.

obvious sCcarring.,

They are swollen and large nodulayr masses involving the
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entire tuft are presents Some are comparatively small
and only segments of the tuft ave.involved,

These nodules are formed of aggregates of foam
cells, They are round or polyhedral in shapee The
cell outlines are well defined and the cytoplaem is
vacuolated, Fine strands of oytoplasmic material
are present in fthe cells MNinute intracytoplasmie
globules are presente. They are PAS positive, stain
red by picro-liallory and give a metachromatic roaction
when stained with methyl violets

Liver shows o biliary cirrhosis,.

Pancroas There is an scule pancreatitis which
involves ‘the surrounding tissue eround the duoedenums
5« Unse No. 16021

Subject: Dorder Torriery, 8 yeur old femsle.

Historys This animol had o history of an ovoro
hystovectomy a year boefore. Yhere was a steady loss of
conditions It wam thi?aty and anovexics It often exe-
hibited a diselinination to move,

Vo elinical data are availables

Haematology :
e Selle 15 mm,/hour.
PeCuVe .32 ml,/100 ml,
WB.C. 69450 cellp/c, mm.

Differential counts 8T Nous © Lyme 1 Fos.

3 Mone
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Biochomisbry
Blood ures 14 mg. /100 nl,
Sogum protein 508 5a/100 i,
&G watio o7

Saruﬁ alkaline ohopphatose 40 K.h, units,

Pogt moxten findings

The dog wos vexry fath )
The gross alterations wores present in the crgans,
Hislologs

Kidney About 10% of the glomeruli show a 1lipid change.
The tuft is convertec into a nodular mase which is componefl
of foam cellms They are similer o those ceen in the DRGw
Vious Casoss They gave the same glaining reaobion. h

No lesione are present in other organs,
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Discusgion

In view of the small pumber in this group, it ie
difficult to asesess, if any, any particulir age, sox ov
breed incidence of the alffected animals,

The clinical picture of glomerular lipidosis is
variable and depends to a great exbtent on the concuryent
digeasos Two hed snaseltis with hepatomogoly, one was
assoclated Wiﬁhﬁaleévwre tatty change and the other with
porteal Girrhasis-319ng with an acute pancreatitis., In
the latter a goneraliged jJaundice was also proseont,

The evidence Lfrom blood ures ostimations indicate
thet this condition could glve rige 4o renal failurec.

Yhe vise in the serum alkaline phosphatase level
moy be connected with @ﬁﬁuhepatic digorders prosent in
these cages, n

From the available data the protéinuria may be
described ag. mild to moderate. It is howevor impossible
o agsess the extbtent of the proteinuria in these cases‘
on the evitumce of its determination in ~uly one cose.

A veriable number of glomeruviil zrom 10«90% arc
affecteds, The hisﬁologiéal uppearanc@'is one of a
fatty nodulation of the capillary tufts This nodule is
compoged  of foem cells,

It 1 common to find an interstitial nephritis
characteriged by o mild Librosis and the presence of
small Foci of lymphooytes and plasma cells, This cone

current interstitial nephritie is histologically sindlor
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o that peen in ap L. canicoly infection.

The etiology of the condition is unknowne U6
does notb eppear bto be a major cause of renal Failuro.
It is possible thot it may be associated with an altered
fat metabolism in the body.. As no seorum lipid estimations
- wore carrie. out its'incidenee cannot be corrolated with
o change in the hloeod lipid contents

Miahor and Msher (L954) considered this to be &
degenerative changes “he lesions observed in the present
sories ake very similaw to those found in the glomeruli
of rabbits injected with cortisone prepe~ationn, (Wilens

ang Stumpf 1955). :
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DISCUSHION ON SECTION 2,
During this investigation 20 cases wore encountered

where & distinoet glomerular leslon was presont in the
kidneys On the bagis of morphologicel appesarances,
along with etiologlical consmiderations thoy weve olassife
ied inteo Live grouns.

15% ehowed a solid nodulabion of the glomerulus,
norphologically and himtoahemically distinot from renal
amyloidosis, 25% comprised of cases of amylolidosis,
both primaiy and secoundary btypes. 354 showed a glomerular
lomion morphologically similar to bud histochemically
(roaction to mathﬁl violet) different from amyloidosise
This grovp wvas teormed glomerulonephritis of the amylold
typoe The other 294 showed a lipid change characlorised
by a glonerulax Lfatty nodule formation. '

It must be cmphagised that acute glomeruloncephritis
of Wlis' type I (1942) as seen in man was not encountered
in this surveye Kidney sections from 178 cases of differ-
ont types of nephrdtie were examined, none of them showed
any ovidonce of an incrense in the endothelisl nuclei of
the capillerny tuft or & proliferation of the capsular
opithelium with crescent Formation.

It wes obgerved that = 17% cases showed evidence of
g prolapse of the proximal couvoluted tubule into the
Bovman's spepo. The resuliing tubvlar mass in the glomerw
ular gpace often save the impression of g Orvescent, Cavee

ful examination revesled that the morphology of +these ceolls
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werve identical with those of the epithelial cells of

the tubules. (iig. 56)e There were instences whowve

the tubulac colls were degenrate, olten giving tho
impression of colloldal material in the Bowmon's space.
(fige 57)e This phenomenon has been described in deduil
and ite possible cause of produ?tion have heen discussed
by lMeyor and Ohtolengbl (1947) @nd Sendoxslaben (1954).
Ingtances of tubular prolapse w%ra almo observed by 6
present author in the bovine and feline spocios,

There seems to be a great deal of misconcepiion
in the veterigarny Literature concerning esscnbial
1@@iumé, cliniocal aspects and the incldence of glomenrulom
nephrltis ian the dog,

Krauntew» (1938) described an acute glomervlonophrltins
in the dog vhoere there was an increase in the glomerular tuft
nuclel with the formation of an exudate within the capsulaw
apaces  In the chronic foxm a proliferetion of the capsular
epithelium followed by fibrosie and hyelinipation, le
ramarked that the legions wewe very similar to those in
the huwan but the neutvophilic infiltretion of the glomore
wlor space wasg loss markoda

Longbhanm and Hellman (1941) desoribed two cases of
glomerulonephiitisc in the doge They demoribod an increaso
of colls of the glomerular tufty bult found no evidence of
creseent formations %hey remarked that +the prolifervation
of the cells in the tuft in the acute stage was not so

merlked as in the humans




In virtually all thege instancos thers is no
conclusive evidence from the degeriptions and 1lluge
trations that those investigaetors were dealing with
diffuse glomexulonephritis ss 1t is known in human
pathologys. Their daégriptions aire not supported by
clinical on bicochemical evidenco.

The illustrations descripition given by NoFadyean
(1929b) are in faod examples of tubular prolapse into 1

the Bowman's space, those given by Monlux (1953) as
oxemples of opitholial crescents are glomerull show-
ing vpeviglomerular fibrosis,.

floom (L954) described two types of Focal glomervle
itis, suppurative and non-suppurative. The former was
ohsorved by the present suthor in cosges of embolic
nephritis, while the latter type was not encountered,

A1l these cases in the present series show primarily
a glomerulay leslon to which can be atbtributed the clinical
gympbtomse The characteristic finding was a mervked proteinw
urLite In gereral tems this proteinuria eventvally lead
$0 menal failure in nidtrogen retention in the blood.

Nodulaer glomerulonephritis described in this thesis
ig ordiginal, Such a type has not heen described in the
humans The .ebiology of the condition is unknown.

A nodular hyaliﬂisaﬁicnigf the glomerulug hes bheon
deseribed in ceses of human Disbetos mallitus {(Kimmelsteil
and Wiléon~1936). A gimilor lesion hag been someitimes
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observed in ceses of Diabetes mellitus in the doge
(Jarrett 1962),

Amyloidosis both primary and secondary occur in
the doge ‘Tuberculosis is one of the causcs of socondsw
ary amyloidosls in this species, These cases aro
accompaniod by-a magsive protoinuria. These obzor—
vations are similar to those in the human,

Glomerulonephritia of the anyloid type forming
35% of these cases with.glomerularllesions rapreosent an
important g rroupu 0f those seven cemes, five were found
to be associated with extra renal disorders, while in

bwo no extra renal lesichs were present. Mo rnhologically

the glomerulay lesion ig very similar to r@na? amyloide
ogim, clinically the qymptome are very mlmilaf, the
asgociated proteinuria is massive in hoth instances.

The vitel differentiation in these cases is made
on the basis of staining with methyl violete It would
appoean framature to ume this as a basisg of definite
classification until more is known of the chemiocal
nature of this type of protein depositioh, of thise
gpecificlty of methyl violet histochemically and of
the structure of the v&riou%?leSions by electron micro-
ROCDY e ‘ "‘. '

The etiolegy.of glomerulo lipidosis is unknowm.
Its wole in the produntgan of renal failure is not yot
established, It 1g very wulikely that it is & dogencre
ative change or a result of fal ombolism., From the
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available data the accompanying proteinuris is miid
4o modorates It does not appear to be a major causea
of repal failure,

In conclusion it muet be remarked that these casoes
with glomeruler lesions associated with a massive protein-
urisa has very meny siniladities to Bllis' Pype II glomeruloe
nophritis.



Section 3.

BUBOLIC DR PYARMIC NEPHRITIE

Introdugtion

Monlux (1953) in his survey of vonal digeases
roviewved 34 cegoes of focal suppurative nephritisme The
histopath&l@gieal description in brief and the casoes
are lacking in bheomatological, bactoriological and
lochomioal data. _

Bloom (1954) stated that suppurative nephrltis was
rare in tho dogs Dacterial infeetions of the kidnoy were
due to Escheowichia coll, Protous wvulgaris, sirepitococei

and staphcocsi.

Nine cages have been classified under thies heading.
ALY mhow the presonce of an inflammatory procese in tho
kidnoy choractorised by o diffuse infiltration of %ho
interatitial visesue by polymorphonuclear loucccytos.
The vonel polvis was not arffoctods

Tho wenal symptoms vore ofton movked by those of the
aspocliatod illness and thoy doponded on the severity of
the kidney infections

The disease hap been desoribed wndoer the following
headings g
Ase incidonco

The distribution of eage incildence is chown in Fig. Se
Oldowr animale appoar to be affoctod,

Sox dnglidence

The watio of males bo females in the soxics wos 2 § Te




number of cases

1 2 3 4 5 6 7 8 9 0 Il 12

Fige 5He Age incidence in & cases of embolic oy

pyacmic nephritis,.



Broed incidence

Details of breed inecidence are given in the following
Tablo .

Distribution of Breod Incidonce in 8 casos

of Fmbolic or Pyacmic Nophritig,

Mongrel Torrior
Cocker Spaniol

Wenst Highland Wervier
Boxew

Seottish Terriex
Yorkshire Terrier
‘Pelingose

Totel

;lce’ed N

Those: were all sick and anoraxin dogs, Iever was
ofton present due te the aoute suppuration. Thirst end
vomiting wero presont, Yhreo dogs in the series diod
whilo two were desiroyed.
Ttiology

Anolysis of these casges with particular vreforvence to
tho assoclated infection ham been made, Four cases were
osseclatod with pyometras ono of each with purulent cystitiss
guppurative epididymitiss suppuvetive progtatitls and abscess
foxmation in the neclk.
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A bhacteriological exomination of the kidney hasm
not heen donos
Deteils of these cases ave given on pages 132-135,

Sarnlﬁgy-ﬁehuffﬂmr tost

Ywo seore were oxamined serologicelly and were found
o be negative to L. canlaeola.

Hoomatology

A hocmatologlcal examination was carvied out in threo

npesse  One had & pocondary macrocytic normochromle anoemio.

All cases where a white blood cell count wesm caryied
out showod & concuryent leucocybosis uwith a neutrophilia,
Dotails of haematological exenination are glven in
Appondix 4.
Blochemis oy

Hitrwogen reteniion wos present in twoe of the five
gonon where the bleood urea estimation was carriod oub.
One case wag associated with purulent cystitis end theo
obher with a suppuretive epidldymitiss. Nitrogen retente
ion is indicative of renal damagse.s

A proteinarie was present in the itwo cages wheve it
wan casgtbimatod. . . .

Dotails of serological and bioghemical findings arve
glven in Appendix Q.

Urine analysis (gualitative)

Contrifuged deposits of urine were analysed in threo
capese Loucooytes, evybhrocytes, epithelial oells and
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casts were present in all, The presence of celluvlar
deporits 1m suggesbive of renal infection while the
ence to the jsuppuretive nature of the renal lesion,

Poat morbtom oxamination

Renal pathology
Both kidneys wore allected in all cases. The kidneys

were normal in size bul sometimes slightly enlarged. The
capoule slripped without difficulty revealing a pale
gortlcal surface vwhere mninute or large abscesses were
foundes Those wore soft, greyish and opaque im'app@arance.
Pus cscapod from thom on cuttings The out purfscs of the
kidney showed that these purulent foci wore poattored in
both cortox and medullas Infarctn with irvegulur wedge
or cono shaped outlines with thely bapds near the surfoce
of tho kidney were prosent. The recent ones were red due
0 tho haemorrhage while the old onop were pale and had
haomorrhagle sonos . surronnding thom.

Tho weonal p@lv@eeszgid ot show any gross altorations.
Histology

Microsoopically the abscesses congléte of drecas of
necrosis survounded by polymorphonuclear loucocytes, Thoe

polymorphs are found in abundance in the interstitial

tisouos Brythrocytes are present in large numbors, In
the long sbanding cases plasma ¢ells and lymphocytes
predominate over polymorphonuclear 1eueocytes,‘ Intores
gtitial Llbrosis is aleo evident in those cagese
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Glomeruli are affected to & variable degrec sud
nunbeory deponding on the distribution of the loeesions
in the kidneys The glomeruli show variable inflammatory
changoss In the peverely allected onen the glomerular
tuits show severe acube necrosis resulbting in the pProw
duction éﬁ grapular oosinophilic matorisl in the Bowman's
ppacee Thore is often an acute wvapculitis charactorised
by the infiltwation of the capsular space DY polymorphoe
nuclear leucocytes, The glomerular tuits arve usuelly
swollen and congesied while groos hasworvhage into the
glomorular space is a constont Linding

Pubules show various degenerative changes From cloudy
swelling to necrosis of their tubulaer opithalium. (Mlg. 58).
Some tubules are found to Lo plugged with polymorphonusiear
loucooytes and mod colis in others, PFrotoin and granular
caats are fownd in many tubulea.

Diffuse iafiltrotion of the ronal papille by polywe

morphonuclear leucooytes le seen in the medulle. (Fig. H9).
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Piscussion

There is an increase in the incidence of tho disease
with ages It is difficult to dotermine any mignificanco
it any; of this obsorvatione.

The ratio of males to females affected im 1 3 345
A highor incidence emong females is significont since
more'males than femaeles are admitted to the hospital
(vido page.l8-, .lcIntyre 1963).

All cases wore assocleated with suppurative lesions
presont olmewhere in the bodys. From the distribution
of the leslons in the kidney 14 could‘he infe&rodlthat
the infection is haematogonie in origine As no bactore
iological cxamination of the kidneywwos caryied out it
ig not know ﬁhat organisms”wefe asééciaﬁed wiﬁh the

4180000




CABE SUMMARIES ]3I

DOLIC O PYALNIC NEPHRITIS

1e Casc Nos 4648

Cocker Spaniely female, 10 ycavse

Vomiting, thizsty, Dlods
Blood urea 66 mge/100 mley WeBeOs 20,1004
Renel pathology

Kidneys swollen, pale covrtex wlth circumscribed
greyish focij haemorrhaglc infarcts presenta

Severe intewstitial infilitration by polymorpho-
nuclear loucocytes and o few plasma cells,

Other logsions

Poritonitis followlng an operation Lfor pyometroe
Myocardial Infarcbion.
2, Cozso Joe 9410

Yorkshize Tervier, female, 6% yoars.

Higtory of pasesing blood in urine for six veoke .
Blood urea 400 mge/100 ml,
Renal pathology

Morked perirenal and subc¢epsular haemorrhsgo.
Minute abscoesses end haemorrhagle infervets were prosent
in the cortex,; arcas of haemorrhages present in the
medullo.

Sevore infilliration of the interstitial tissue by
POLYMOTHNG o
Other losions

Severe purulent cystitis, tho urinzry bledder cone

tainod o damson siged calculus., Uraomig wloervation of
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Hhoe abonache
Je  Lope Nos 10441

Clinical and laboratory findings not available.

Renal povholooy

Focol suppurative lesions in both kldnoyo.
Gthor losdona, | ‘

Urotheal obowyueition, euppepretive prossatiting
Ae  Guge Noe 20603

Tovpior oxospy fomole, 10 yenice

Voniting, thipety and cnovenlo, Polyurie ond dipzrhoca,

Giode
Lonnl r;a*aixtblgﬁ.aig

Toanl euppurative lesiorsin both kiduoyme Sovero
inborstliinl dafiltration By polymorpho,
Gobar loslonn
WL A LR A I AR AT N TS . i
Pyemabray snell focal abmoopn in the 1ivor.
Se  Hogo No, 12019
Poltingono, fomale, T4 years.

Hoped potholossy

Both kidneys conbelnod nultiple euppurcetive fool in
both copver snd vodulle. Hoth heonorshogle and DPavo
danforotn wore presond dn the 0ortone

Uther loesiong

Vyometxng multiple abscespes In vhe liveors



6o QCose Nos 13395
Cocker Spaniel, female, 10 years,

Harked thivste.
Plood urce 33 mg./100 mle
Henal pathology '

Multinle suppuratlve focl in the kidneyee Sovere
infiltretion of the interstlivial bissue by polymorphs.
Mony glomeruli shoyw sovere necrosis.

Qther Lesgions

Pyomotra, diplomper, pneumonia, adonoma (5.5 ém. in
dilamoctor) of the leflt and advenal gland.
To Case Hos 16399 |

Wost Highland Terrier, female, 3 yourss

Thirsty and wastings Dostroyed,

Pitre Lo L canicola, blood urea 25 mg./100 mly, W.B.C,
2140504 ‘
Renal pathology

Multiple abscosses about 2 ome in dlemeter with
necrotic centres in the cortex, h

Other legions

Bllateral grenulomatous myﬁsiﬁis of the gesgtirocnenius
muéclc.
8¢ Qamo Noe 16409 ‘

Scotbish Terviecry, male, 10 yoavrs.

Vomiting, thirety and diarrhoeioc, Dostroyod.
Titro 0 LeGs =y Dlood urea 36 mg./100 ml., protein=
urio 10 mg./100 mly, W,B.0e 15,300,
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Reonel pathology

One large haemorrhagic and multiple pale infarcts
present in the cortexs Lfibrotic acarving. Intersititisl
infiltzration by polymorphs snd a few mononuclear collme
O« Cage Nos 106639

Boxer, female, 6 yoars,

Nenal pathology

fnltiple suppurative losions present in the kidneys.

Other legions

Lerge abscess on vight side of neck,
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Bection 4

PYBLONEPHRTITIS

Pyclonephritis is defined as a combined Inflammation
of theo renal parenchyma and the pelvis,

Introduction

Monlux (1953) montioncd six cages of focal suppurative
nophritis he had mot with ghawihg avidonce of an ascond-
ing infeotion, Three cases had partial on complete Obe
- struction of the urinery tracty while the rest were assoCw
- lated with gome infecticn of tho uwrinary treots From his
deseription these appear bto be examples of pyclonephritis.
No deteiled description of the histopathological findings
are givon. Uis degoription is 1ackin@ irn elinical, bio-
chomical and hacmatological datas

Bloom (1954) encountored cases of pyelonephritis in
5% of all routine antopsies and stated that it is a chanco
autopey observation wlthout any c¢linicsl manifestations.
The common organisme isolatod fyom cases were Nescherichia
- ocold end Protows vulgaris whilo stephylococei and styeépioe
cogcl wore less GOmMnon. i

Olafson (1930) reported a cage in the dog associgtod
wlth Goryncbacterium renale which is the esusal organisn
of pyelonephritis in cattlos ' _

Tuberculous losions in the lkidney ocour as a port of
on aowte millary tuberculosls in man. Some times the
pelvie beocomes infected and ulcovrated giving vise to a
tuberculous pyclonephritis. Although pyelonophritls is
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doegeribed in the medical litezaturc, litdle referonce is
made $o it in the voterinayy litoraiturc.

Bloom (1954) noted that the kidneys were secondarily
involved in 25-40% of the cases of conine tuberculosis
and that tho wenal infection was of haomatogonous origin
and espocially associated with pulmonary tuborculosis.

Jayratt and Leuder (1957) montioned that the kidneyeo
vore frequently luvolwved in tuberculosis in the dog. The
logions wore lergoly coridileal and rengod from mililery
pize to almost complete weplacemont. The omphasised
thet Gtypical ceosation in tho bovine discame woa Eeldqm
soon in the Aoge.

16 copon have boen classifiod under this heading.
Thoy have boon further divided into three groupss- aoute,
chronic and twborculous pyelonephritis, The acuto and
chronic capes have been described uwnder the following
hoadingage
g inoidonoo

The dimcase waa provalonld anong the oldsr age groupile
Four wore between 37 yoars. Bight wore over T yoars
while the age of throo wore unrecorded, The digtribubtion
of tho age incldence is glven in [ige 6.
Sozx iuncidonso

The »atio of males o fomeles affected wam 1 3 2e
Thore 1s higher incidounte among iomalos.

PBrood incidonco

All breocds seom to be alfecteds Dotells are glven
in tho followlng Tablos
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number of cases.

Fige 64 Age inocidence in 12 casoes of pyelonephritis.



Distribution of breed incildence in 13 cages of

pylonepheritis,.
Collioe i
Qooker Bpaniol 2
Calirn Torriow 1
Labradow 1
Almoabion 1
Helesh Corgl 1
Boxow 1
Dachahund P
Staffordshiro Bull
Torrioz 3
Poodle 1
Scottish Towrliow -

Potal 13

Clindcal sions

The clinical symploms wers often obscured by the

CORnCUTTENS i}lneﬂseﬂ. The renal sympitoms depended on
the degree of wenal involvemonte Anozexia, thirst and
vomiting were conmondfindings. ﬂiffioﬁlty in pessing
urine wes obsezved in some cosens Lhe prescnce of
pus and hlood cells gave uwrine a oloudy appearancos
Hoematology

Izythroeyic sedimentetlon rate

e «BeSeRs was meapured in soven cagoss Two



gave rates belween 1~30 mie/hour and four were over
10 mme/hour, No cozrelation was cbservod betwcen the
HeBuBe and duratlon, aculdy ox chronicity of the dlseaso.

Paclked Qsll TOLURE

The PeCGuVe wap moasured in gix cages. One gave o
alightly incroagod valuo,

Breythrocyoe aound -

The ReBeCGe count was enumoratod in four casos.
Threo gove counts wwll bolow novmals
Haomoolobin .

The haemoglobin content was estimated in six cosos.
All geve velues wilthin the nommel  rengt.

oueooyie count

The Wsb.U, coun’t wag done in soven cages, ALl capen
showed a2 leucoeytoslss The ieucocylosis was nmore marked
in the souite capes whero counts ranged from 1240 thousond
colls por Cemmey whilo 1t was loss morked ln the chronic
ager vhere the counts were botween 1218 thousand cells
POY CelMa

Deteils of haematological examination are given in
Appondix He

Blochemistey
Blood urea contont wos dotormined in © camen. Throe

agute ceges and theee chronic¢ casen showed raised Hlood
vres levelss o
Ividence of an L. canicola infection on tho basis of
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the Schuffnox toet indiceatoed thal two of bthose acute casos
and one chronic had o long standing infectlon, It io
poosiblo that wenal lesions rosuliding from such on

infoction might have contributed to the ronal damage

with nitrogon retontions Tho nitrogen retention in the
others ore due to vonal damege rosuliting from pyolonephritisc,

So.um protoln content weg nessured in six casoes., e
coute and one chronic ocape gave reoduced protein contonts,
Thono ooses hod reduced A/G ratios.

Albumin é‘globulin ratio wes determined in five cases.
Tour gave reduced radios out of which two wore asgociatod
with & reductlon in tho sorum protein content,

Sexum alkeline phosphatose was detormined in five

oapes which geve normal valuos,
Soxum bilirubin content was estimated in four casos,

Al)l gave normal valuess
PThe Urino uron contont wes eptimated in sovon oanet.s

Pive yore aculc ceses and tuo woere chronie casos, all of
which gave high veluem,

Thres of those amcuto oases showed an inceroase of blood
»rep while in tho othor it was in the normal vengo. BRoth
chronic ceses show nitrogen rebtemtion in the blood.

Protoinuria ocontont woo meamured in soven copos. ALl
gove verying, quantitios.

Urine glucoso content was eotimated im eight cases.

Soven vere nogative., On gave e suger leovel of 8433 g./100 nl.



This wae 2 coge of Disbotes mellitus (Came 14%08) and
gave o blood glucosc level of 210 mg./100 ml,
Yotono

Soven semples of urine wore tested For ketonewm. 811
vore nogabivo. ‘

Dotails of sorolegiocnl and biochemiecal findings arc
given in Appendix 10,
Upine anolynis (auolitetive)

Jentrifuged deposits of urine wore oxamined in four
instencess Mapsos of leucooytes, fow orythrocytes, epithelial
colls and casts wore prosent,

Boctoriology : i

Haomolytic Bagcherichie coli was iselated from the
kidnoy from threc cases,while Bi coli was isoloied from
the bladder pus in another instance.

Boroloey :
Agedutingtion titro to L. cenicols

Pive seorum sewpleg wore spbjeeted to the Schuliner
togts Two wero negative while threo gave positivo resulis.
Of +the popitive cones two vore acute and the other chionioc.
Tho agglutination blitres givon by 211 wore lems than 1 in 1,000,

Etialogz

As urinary obstruction is an importont faoctor in the
oticlogy of pyclonephritis,en enelysis of those capes have
boon made with peeticuler emphosis on any vossible obsitruction

or cause of urinary retention., Other associated infections
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have aleo boen notods 14 eones have been anelysed and tho
Lindings ero as L0llovs te
1. Capos vhoze on obsbruetion wes presonb in the wurinary trocy (28.6%

i. Portial obstruction- 2 cemsos (14.35) Onc wan assoclatod
with oystic ocalouli diegnosed wvadiogrephicelly and the othor a
markod prostatic hyporplasis., The Former case vwas sgsociated
with urinory incontinonco. N
ii, OComploie obsiruction- 2 caves (L4.3%) One wes a eeso
of multiplo caloulld in bmth bladder snd urcthra, dilagnosed
radiographicelly. This onimal showod difficulty in possing
urino and Hled from ite penis, |
Yne othexr was apsociated with o carcinoma of tho urinezy
bladdor with unilaﬁoral bydronophronis, A medorate dogrec of
prostatic hyperplasis was also prosonts
2. Capog withowt ony obvious witisry obstruetion (T1e49)
is Retontion of urvine- 2 ecasos (1l4.3%) Both ceses

showed ovidence of urinaxy dotention ag a result of inter-
vortobral dise protrusion,
1de Aosociated infectlonse 3 ecames (21.4%)

{(2) Cyotitin - 2
(b) Pyouotra = 2
iii, Othor oconditionsw 5 cases . (35.7%)

(a) Pibrometa of the veginar 1
(v) Hemmory carcinomos
(¢) dDiabetos mellituse
(d) Leptospira cenicola -only=- 1

fd

Othow case in this serics (19476) developed a pg@lonephrimn@



folloving an oporation wvhere the ureters wore twansplented
$0 the colon in order to roliovoe a sitricture of tho urethro,
The dog died 15 veoks afiew 6poration.
Post morton oxemingtion revesled an nouto pylonephritic,
The dotails of theope ¢ases are givon on pages 156-162,
ﬁ@&té Pyelonephritin
Theso cases mhawéd m@rkod acute intorstitial inflommatory

changes, and have boen furthor subdivided into i, Unilateral
end il. Bilaterel on the basis of the involvement of tho
 kidnoys.

Unilaterel

Two cages vyeore found to have lesions in one kidnoyewvhile

the contraletoral kidney and ite rélated gbrvetures were Lound
$0 bo noxmals |
Eilatag@& ‘
Six cases woro found to have losions in both kidneye,
T4 was observed that whenever lesions oscurred bilaterelly
one kidnoy was more sovercly affecied than the othorv.

Pogt momtom findinge

The kidney was enlarged and congesteds The capsulo
atripped_easily exposing o cortical surface riddled with
minute foed of suppuration (IFFig. 60)e These losions ususlly
moosured 2«3 mme in diemcters On poection these sbscossesn |
discharged purulent necrotic matorial from tholr controme.
The socoticnod surfape of the kidney wevoaled tho presence

of groyioh vhite lincor ctroakings Which appoared to run
from the corbtex to the medulla (Fig. 61).
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The pelwvis wae distonded with puvrulent matarial ond
gomebimes minute parbticles of gritty moterial were proscnte
Phe aretor was dilpted with fluid material and somotimes
pup was prosents Fhe uvinary bladder was oifton found to
contain pus thet hed drained from the ureteors

Pwo coges of conourrent hydronepbrogis vore encsounterods
In on camo {13672),%the zight kidaoy was affecobod as a rosuld
of blockege of the urethra dve to the presence of multiplo
colceull in the uvrethre and the bladders Yhe othor (19426)
showed a hydronophrosis of the left kidnoy following urciteral
chatruction (Fig. 62).

The affoctod kidney was reduced in sizo with an irreguler
cortoxe. On cubbing clear finid escaped., The capsulon strippod
panily, The pelvie and the celyeos were distendeds The ronal
tiopue wes markedly rodugedy; the cordtox was uwnifommly thinned.
The medulla was reducod in sizo and the apicos of the pyremid
woundods

In acuto pyelonephritin, the kidnoy is mevked by accute
inflommatory chengos vhich teko o definito patiern. ULincor
stronks of inflommetory ozudete run from the coriex bo the
medulloe

Phoinfleammatory exudato is composed of large nunhens
of polymorphonucloar 1@uﬁecyt@$§ vooasional lymphooytes ond
g fow macropheges are also found, Those macrophages ayre

lavge mononucloar colls with o prominent nucleus end o foamy
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cytoplogm. Thoy ave gcanty in disteibution and are Lound
to contain FAS positive matorial in theme Thoy are laden
with hacmosidorin in areas vhors hasmorrvhages are prosonbe
The oollular lnfiltretion ocours around glomeruli, tubules
and blood vessolo.

In this erea of oellulax infilitration are found Hubulos
wvhich show otructural alterations, Yhe tubules arvo pushod
spart by the cellular infiliéreto end the intertubnlar spece
i® occupied by large numbers of polymorpbs (iige 63)s Some
tubules ave destroyed, others comproseed and shyivelled wps
Thoe tubular Lumen is reducoed and dthe eopitholium ls soperated
off from tho bagement mombrones The cells are ofton reduced
in pipe, the cytoplasm tolkes a‘aaep stein and the nuclous is
pyknotics Igolated tubulos in thisg avea are packed with
polymozphs (Fige 64)e Avound this arvea arc found dilatod
tubulos ofton containing gramuler oxr hyaline cas%s (Fig; 64)a

The glonerull in thoge aveas are velatively unchanged.
There is mayked periglomexular infiliration, Very cccamionally
are ifound isoleted glomoxruli that show degonoerative changot.
They are surrvounded by large nmumbers of polymorphonuclear
loucooytos. The glomerular tuft is broken down partly op
complotely inte cosinophilic fregments and the capsulap
ppace is surroundod by polymoxpho.

Similear focal losions are present in the medulls bub
pre fower in numbere Thoy usually tole the form of occumize
iations of large numbers of polymorphs { Fige 65)s Thowe

" . RN . b oA o The tip
ip oxttensive haemorrhoge present in tho medulla
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of the medulls show necrotic chenge {Figs 66)e Tho rennl
tissue in this arca 1l broken down into cosinophilioc
maserial surrounded by degenvalive polymorphs, Isolatod .
tubulos In this eroa are plugsged wilth minubo granuler
bagophilic matewial which consist of large colonloes of
bacteris inpacted in tho tubuleoss Thoy glve o Grem
nogativeo yoaction with Gran Ueolgewt's steine. Somo are
packed with polymorphs while bhyaliune end granular caste
QaTo also‘pre&ent ("ige 6T)e

Arvoas of heomorrhage are fouand scatitered throughoutd .
the ronal pavenchymos

Inflomnatory chonges ave alwmo preacent in the pelvie
and subepelvic arocass The superficisl epithelium of tho
pelvis is noerotic and desquemated (Fige 68)e Thevo is
inteecpltheliel. infiltration in placesby large numbers
of polymorphonuclear leucocytos and a fow lymphocytic
collss The lumon of the wenal pelvis contoinge numerous
ovythrocytos, polymonphs, fow lymphoeytes and cellulay
dobzie

Tho subpelvic arece shows a diffuse infiltration
mainly by mononuclear cella of the lymphooytic type.

The inflemmatory changos of the uretors are similap
to those of the pelvis. %The mein changos are desquaenation
of the superiiclel epithelium and infilityation of both tho
opitheliwn and tho swbepitholial tissue by inflammatory cells

chicfly polymorxphonuclear lowsosyios,
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shondo pyolovophsd tlo

GChypnio pyaianmnhriﬁiﬂ

Phope cages are charactorigod by scerring and ine
filtretion of the interstitiel tissuo hy inflonmatowm
Celle

Al) copos wore bhilatovols

Poat morton findineg

~ Tho kidnoys were smell end reduced in size. Thoy woro

firm to cut due to fibrosiss The capsules wowe ofton adhovont
o tho wnderlying cortox, Yho corticel surface wes pale ond
somewhat mobttlod in eppoarance, irveguler and contractod in
plases, Radial sitroaks of fibyosis pometimos divided the
cortex into lobular masses. Sometimos groyish yellow foci
wore prosents

The pelvicen were dileted and ofton conteined gritty
matorlal or iﬁwpiﬂ&aﬁad puss The wall wasg thickened and
ofton eovornd with £ibmine

Miemomcoplicelly the leﬁiqnﬁ are confined o tho arean
of scarming, Those rediel fibrotic areas oxtend from tho
cortor to the medulle, In those avess bhowe is ALffuso
infiltration by mononuclear ccells consistling melnly of
1ymphooyten and plesma colls. Vory fow polymowphs and o
fow macrophages sroe aleo prosonts UWo preserved renal
ptructures arc premont in these arcan.

In thome arcan are found glomeruli which show vazrieblo
choengess Thoy appear to be crowded togethows Thore is
marked porigleomorvlar Librosis and the basement membranos

ane thickoned, Some show atrophy and othevs hypertrophye.
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Neny ave hyolimiped, ehrunken and digtortod.

Tho tubules in those avose are chrunken. The tubulap
jumon is wedueed in slze énd the epithelium shows atrophioc
chapgess In the poarved arcas and occasionally outside
them axe tnbules conteining deeply cosinophilic hyaline
oasbs. Some are packed with polymovphonucloar leucocyioss

In “he medulla are found tubulos containing hyaline
casine They ave PAS positives, Some axo p&ékﬂd with POlye
morphas Some tubules are dilated and have flatiened opithelium,

I'oci of acuto inflamm&tory change composed of lapge nBume
bexs of polymorphs &?égnfﬁen prosont in the coxrdexr and medulle,

The p@l?ﬁ@“@pitﬁ@lium'ﬂhmﬂﬁ proliferative chengo and is
infildrated by mononucloar Gollsoe

The pubpolvie %iasué i infilirated by monounucloar
celly whilo polymorphs ave found aca&aionmllyﬁ

Tho changos seoon in the uretors ave similar to thoseo

soenn in tho polvis.
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Tuboroulous py@loﬂﬁphxitim

(no cese 0f tuboreulous pyelonephyitlin was mot widthe

This cape is describoed in dotall,

Gogo Nos 9784

Subjects Staffordobire Bull Torrior, 6 yoour old malo
Miptorys Admittod to the hoopital with a history of ALffie
gul by, in popsing wrinoc, The onset wan sudden apd the illnoss
was ohperved 12 doys bLoforo,

Oiindcal oxaminetlons PThe aenimel wos thin, dull end had a

pondulous abdomen (aceiton)s Tho dog had o pemasisitent coughs
Thirst was well mozkeds

Fmray oxsminotion of the abdomen showed ovidence of
gross ascitos which obsoured the abdomined structuress Chosd
rovealod a gross hydrothovax which completeoly obscured the
heart shedow and ogcuplod the entivo lowor helf of tho chomnte

Ea,@ma'kola,@

FeSeRa 3 mme/hour
PoleVe 34 ml./l()@ mnle
HeBele cound : 19,750 cells/c.mm,

Pitferontial count 82 Neus 13495 Lyms 105 Fome 5 Hone
Blood biochenlpiry

Uroa 2343 mge/300 ml,

Protoin 4ol 4/100 mla

A/G potio »6y Hlbumin 1.5 ge/100 mla
Globulin 2.6 2e/100 ml,

Bilizubin «3 mge /100 wie

Alks Phoo, 27 Kelhs unilis
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ﬂrin@ bloghemliotry

Urea 0e9 /100 mls
Protoin 30 mg./100 ml,
Glucose absont
Kebono W

Urino spelysis~ {(gualitaiive)

Gontrifuged doposits of urine wore oxeminod, Numerous
loucocyton, occasionol exythrocyien and a fov opltheliel
colls worc found,.

Bacteniology
, Humen typo Hysobaotorium tuberculosis was lsolated
from the poricardiesl flunld,
- The sorum wes negatlve to the Schuliner tost,
Post mortom findingms

Thoro was & gross poricardial efTusmiony 250 ml, of

£fluid was prosontse Tho egpicardium wvas coverod with prow

liferativo granulation tlosuo,

The lungs and the hilaw nodes wore not obviously involved.

Tho liver wes congestod ond ghowed siz nodulon about 1 cm.
in dlometor, o

Phe aploen wen normol,

There wore mulbiplo tubercles over tho mesontry snd tho
main mesenterie hodo which moasured 6 x 3 cme and had & yollow

noerotic conitvos

The kidnoys had multiple foel wp o 1 ome in diamotor,
Thoxo was‘papillary aocrosis wlith cavitotbion. The ronal
pelvis wos dileatod ond ifte wall was thickenod,
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Higtologically the foel or tuberclegs conslet of centrel
aroas Of nOCrosis gurroun&ed_by varigble numbors 0Ff epitholloid
colley lymphocytes,; plasme celis, polymorphs and fibroblaste
{iige 69)s  Thope colls are currounded by proliferating
gonnective tissue. Glant celip are absont.

Tho tubules arownd this aves conbain hyaline canboes

Tho pelvie epitholiunm phow necrosis and sometimos
plooration of ite cpitheliun,

The sub opithellial tispue de diffusedly infilirated
by oolle of theilymphecytic typos

Phe glomozuli and tubulos outside the arens whowe tho

wabercleos are found appear normel.
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Discusplon

Th@ra fie an increase in bh@ frequency of the diseese with
agoe 4 .pinilaz obgorvetion uap made by Bloom (1954)s It ie
howovor difficult to d@t@fmina the significance of this obgservation,
There is a highow incldonce ameng females then males, the
epbio bolng 2 ¢ 1 Thie le significent since mowe meles than
femelos ave admibied b0 the hoﬂpmtal {vide page 18 - ..HcIntyze 1963).
ALY breodg-peon to be affectod, any pariéioular breed
Trogquency mey reflect on the popilarity of the breed,
The condibion was assoclatod with disorders of the Tom )
productive sysiem in 60f of the cases, These coses included
o cages of maumary cerclnona and gue of bladder earcinons,
The rest wore inflammatory conditlons of the urinogenitel tract.
It eppoers that urinogenital &iﬁax&&rm often give rige to a
pylonephritic, 21% of bhe capes wore aspociated with o L. canicola
infection on evidonce of serow-ggglutination ﬁ@gﬁa¢ Tt is not
possible bo ﬁéy whothor L. canicola infection predisposes the
kidney o ﬁyelonephri%i& but 1% eppears that leptosplzel
logione oxint side by side in the kidneys. In aﬁut@ﬁmaae& %
is possible to wrocognise puch lesiong but not inm- 1wng gtanding
goages of pyalenaphx&tv$q
Tvo views have been yu%rfamwa“& to oxplain the pethogenceis
of the diseose (Rosenheim 1962)s Thoy axe that pyolonephritis
regults from on ascending infection and thet which holde, thatb
the blood stream is the common kaute of infocitlion, The hoonatoe
gonous hypothesis was the most accepbtable Tt ob pregend ovidenco
iz eaccunulating bo suggeost that the infoction éf the kidnoy ccours



from belouy; orgonismg multlpliing in the uvrine éand invading
the kidanoy from the oolleeting tubulos.  The recent change

in outlook has been the guantitatlive study of urinary ine
fection by Koss (1955, 1956 & 1957),(61%@@ by Rosonheim 1962),
Teoumas. obptruction o otasis in the weinaxy beact predispomon
to the oconzonee of pyolonaphritic.,

The wole of coliform bacilli in ¥he pathogenesis of
pyelonephritis in the human has been known for a lonug bimo.
These drganlsms which ave voeletively havmloss yet élag'am
imporﬁénﬁ role in its pathogeonenis.,,

Beenson and fowley (19%9) investigated the peculiar
vulnerability of the kidney bto coliforn baceillis In the
blood sirecam and in orgens other than the kidney, injectod
coliform Dacllli ore rapidly killed and no infection wesulies
ol 03@3 a fow bacilli injected into the renal medullao will
produce acube supruratiove @hey found thot the renel tlssue
interferzed with the bactoriccidel setion of the bleod alyosm
for thope orgeniems,by the inactivation of the complomont and
showod experimentally that thia'anticompiimenﬁaﬂy aifeot was
aspociatod with the formation of ammonia by ronal giut&m&namo.

It has been possible Bo imolato. Emchorichis coli from
pomo camnes in thie meriecg of doges The corvganism seens to play
an importont pert in the pre&ﬁcti&n of the digoase, M analysis
of the cases rovealn that partivl o complete obstrucilon wap
pregont in 28.6% while 14.3% showed evidence of'ufinamy wotention.
21e 47 showed evidence of an assoclated infection very often in

the urinogenital tract
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The morbid snatomlconl and hiptoputhological appearances
vige the milismy natvure and the linear streakings of the
logions suggest that the disease is of & bhaoumabogenous origin
and a desoending type of infections. It iz however possiblo
thet en apoending infection alded by an obgbtruction in the
u&inagy tract ouvcurrad,

Uhichever zowte the orgenisms 7each the kidney 1% cen
be concluded that in the dog Be coldi ploys an impordant »ole
in the catablishment of an infection while obstruction or stosis
in the urinayy trect predigposes the kidney o infection.

“he histopethological appearance of the lesion in pyelow
nephritis in the dog ia wery similer to the bhumens In bhoth
theve is corbical involvement of the lepion with a conbiguous
soread of the lesion involving more end more of the wensol timsuce
Pyelonephritis is rogerded 2p o progrosgive dioeage in the
humanﬂiéaﬂing 4o ronal scearying and destructions The sams
appears to be true in the dog sincey it is common o find acute
inflammatory lesicons in the kidneoys of longstanding copes of
pyclongphrlitis.

Biabetic humen patients ave unusually susceptlble o
the dipeese (Robbins 1961)s In the prosent series one case of
Diebotes mellitus wag met with, wheve mevers leslong of pyaloe
nephritis wero prosents '

Puborculous pyolonephritis in the humen cccurs Socondary
te primaxy pulmonary leslons as & result of hoomatogenous

dessimination. Although only one exemple was encountered it can
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bo concluded that Hyecbactorium tuberculosis could set up
o pyelonephritis in the doge

In conclusion it can be remarked that although B. coli
has been incriminated as the cauesal orgeniem and thet urinary
obgtruction is commonly met with in pyclonepbritis, the exact
pathogenesis of the digeage has still to be olucidated.
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PYELOREPHRITIS

e Cago Noe “2522&

Femelo, 8 yoarss history of o hysiorectomys
Renal vpathology

Right kidney conbained o smell wedge shaped scar at the
posbtorior pole otherwise noxmal. The left kidney was enlargoed,
the urotor was dileted and was approxinately 1 om. in diomcben.
Purulent foci wore progent iﬁ the cortez and medulla.

Other lesiong

A subacute inflommatory lesion was present at the adhesion
botween the vegine and the bladder following o hystereotomy
oporations Hemmaxny carcinomn, with metastasis in tho lung.
Adreonocortical adenome of the left gland.
2+ Cape Mo, 5849

Dachshund, fomalo, 9% yoorss

Histoxy of an intomwvertebral dise protrusion 4 yearp
REO

Betreomely thivety, enovexie and vomiitings Disrrvhoss
with small gquentities of blood in faocces. Pyorrhoos, pale
ond dlrty mucous mombronohe

Pitre b0 feCo 1/30y blood ures 50 mge./100 nls, urino
urea 1e5 £s/100 nls, proteinuria 80 mEe/100 nl., WeBaCo 41,350
Renal pathology

Both kidnoys sbowed greoy radial streaks, purulent foei

pregend in the cortex. The left kidney was nmove sevorely nifogt

od than the zight. Tho »ight kidnoy was considerably redused
in sipe, Both uveteors were conslderably dllated particulazly
at the disptal ond.



Othor losions

Ulceration of the small intestina.,
3¢  Cogo No. 8892
' Welph corgly fomaley 10 yoars.
Thirety end obtexice '

PLb2e 50 LeGs oy Dlood urea 18.2 mge/100 ml., urine
ured 3 g¢/100 ml. proteinurla 20 mge/100 mla, WaB.0s 134350,
Ronel pethologsy

" Bilatoral focal suppurativo leoziong,
" Othor loplong

Pyomobtrae
4 GCopo No. 10433

Dachshund, fomale, T yooro.

History of reocovery from o suvdden atitack of postorion
- pevelyeis cbout a yoar ago. Went off the logs ovor 2 woeks ago.
Vonibting, thivatys Hetentlion 'of urincs Died 3 deye
afior sdmiopion.
Blood uroa 16647 mge /300 m&., urine veoa L ge/100 ml.,
protoinuria 400 mg./100 ml.
Bonal p_el, thology
Doth kidmeym conteinod radlel stroaks of necrosis and
indil twos on, pelvicers distended with pus,
Intopevortobral dise protrusion
5¢ Gape Nos 13672
' Poodlo, male, 4 yoarss
111 for sometime, vomitings Vog stood with an avrchod

back ond often strained, blooding from ite ponis.
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e blodder amd the urethrs wore packed with radioe
opaquo calouli; the largest boing 2 oms in diemeters 3 calculi
wvore present in the pelvis. |

‘ Dag died following cystoionmy for rvemoval of caleulil,
Henoal yathologgr | |

Billateral py@l&ﬂ@ph&itis with hydronephronios

yther lesiong

Urothral caloull, oystitise
Ge Copo Ho. 14508,
Iebrador, female, 10 yoorm

Merltodly bthirpty and enorexic, Very poor conditions
UBG 22,550

E@h&l Qaﬁhglbﬁx

Smell) focal lemions in the cortox end medulla, Bilateral

py¢1anmphriﬁis.
Othor lesiong ' ‘
piabetos mollitus (blood glucose 210 mg,/100 ml. ond
urine slucose 8~33 S /100 mle)s
To Gogo Nos 16264 '

Boxor, fomalos &F youws.

History of urinarxy Ancontinance over six weeke ago,
condition deteriorated uwatil The animsal dribbled urine cone
stantly. Unrkod thirst, Dicds ‘

Blood urea 29 nge/100 ml., wrine ures 1.8 £./100 ml.,
proteimuria 100 mGe /100 ml,

Haemolytio e coli wae isolated from the kidneys



Renel pathology
Kidneys had depressed areass . On the ouvioer. surfaco

wore many broad white sitreaks extending from the coriox to
the modullos The corbox containe many smell greyish fooi.
The uretoxs were moderately dilatod, Purulent Focl in the
cortex ond medulle with sevore infiltration of the pelvie
opitheliums ‘ |
Other losions

Oyatitisy disbompois

8s Cose Nos 19426 : ﬂ )

Alsationy fomale, 4 yoauvsa

History of uvinary incontinences

Vomiting, enoromics

Pitre Bo Lecs 17300y blood ures 112 mg. /100 mla,
urine urea 246.2s/100 mley protoinurie 140 mgs /100 ml.

The ‘- ureter¥s wore ﬁr&a&planteﬁ’te the colon to
zolieve a sirioture of the ﬁ?@thma;
Renel paﬁh@laggg' :

Tho right kidn@y wae slightly onlargod, the capsule

ptriprod easily rovenling a corten rlddled with greyish white
foci about o5 oms in dismeters *Yho cortex was contrected in
placoss Radial otreskings appeared o vun from the coritesx
to the medulles |

The left kidney was lrreguler, with contracted corteoxu
and shoted & hydronephrogisa

Both pelvices. wore distended with puse. The uretors
wore dilatod and contained pus. A small amount of pus was

preseont in the urinory bladder.
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Other lesions

Nones
GHRONIC
9¢ Cage No« 4077
Cedxn terrier, female, T yeare.

as been passing urine froquently and iﬁ emall
volume ab o times ANOTOXLC.

Blood urea 6% mgs/100 mlss WBG 14,9004

Cyetie caleuli disgnosed on X-ray. Dog diod
following éysto%emy.
Renal pathology

Both kidneys were reduced iu size with contractod
corticos. Subcapeular heemorrhages were present. White
aritty matoriel present in the pelvis, Foci of suppuvation
in tho corbox and medulle exionding o the polvie,.

Othor leosiong

Cyetitis and urathritié,“uraamic erosions present

in tho stomach, '
10 Cease No. 4827
Seottish terrior, male, aged,

Dull, thirstys Halitosis, pale mucous membrene.

Pitro to LeCe = » blood urca 97 mze/100 ml.,
urine ures lel 8¢/100 mla., protoinuria 90 mg./100 mle
Renal pathology ~

Kidnoys wore vary'amall, fibrosed with irregularly
narroved cortices. Minute oysts were present in the medulle
of each kidnoy. Pelvices contained groenish pus,

Hoemorrhaglc cyptitis, cardiac hypextrophy.
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11ls Case No. 8956
‘ﬁongrel, fomalee

Benel pathology
Both kidneys were grossly irregular end deformed

giving a multilobular apposrance, OCapsules were firmly
adhorent to the cortices, the cortices wewe thinned in
paxrts onlys The pelvices were thilckeoned. Bilateral
lesions were present in the cortex and medulle, Aveas of
radial fibrosis were prosents
Other losgiocos
Hones

12, GCese No. 9880

 Spaniel, female, 1l yourse

Higtory of vulval discharge, mulitiple fibromata
removed, Blich dembroyed due to recurrence of tumours.
Wae 18, 500«
Honed peathology

Bilateral suppurative lesions in the kidneys,
Othox leslong

Large abpoess present in the veosclicoegenital space.
Hommary saroomo with no metastesice
13. Case No. 12560

Bollie oross, fomale, 8 yoars,

History ol suddon polyuria and polydypois,

Docasional vomiting, thivst, slightly diarrhocica

Pitre to Lecs 1/30, blood uroa 57 mg./100 ml.,

Urine urea led ge/100 ml., proteinuria 200 mg./100 ml.,
WBC 12,1604
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Renol pathology

Both. kidueys were small pale, rough, irregular outer
surfaces Cortices wore considerably narrowed, pelvices
wore moderatoly dilated with pus, '

Cystitic.
14s Qape Noe 16656

Spenicly male, 8 yoars. ‘

History of loging condition. Urinary incontinonco
uwlth haomaturios

Mass palpable in bladder, there woas no difficulty
in passing & cathotor, Dog destroyod.
Ronal pothology

Kidnéyg contained many scave and several groyish
whitish fools %The pelvis and the proximal pert of the ureter
of the leift kidnoy were markedly dilated and moasured « 75 cm.
in diamctere The loft kidney showod é marked hydronephrosis.
Other losions

Garcinoma of tho urinary hladdew,

15 Casoe No, 18747

Kidney oculiure ylelded o haemolytic He coli,
Ronal pathology

Sevore nephrosclerosls, granular and thinned
cortox, linute oysts were present in the cortox. Smell
purulent foci up Lo «H ¢m, in diemeter were present in tho
cortex, The pelvis was full of greoenish yellow pug,
Qther lesions

None.
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CONCLUSIONS

Invostigation of 178 caper of canine nepheitis rovealod
the fallewing poercontage incidonce of the disecopos

1. T4% intevetitial aephritis of the L. conicole typos

2e ll% glomerulonephritis and alllied conditionss

3e 5% embolic or pyacmic nephritic, and

4s 10H pyelouncphritis.

207 of the caopes of Interstitial nepheltls wero assoclated
wilth other discases vhere the majoy disecase was locatod glacw
vhero aud nophpitis was sn incidental Cladings. 204 of tho
eapcs of intersititial nephritie wore acute while 54% wome
chronic, The discesme had progroessed to produce skelotbal
abnozmolitieon as & rosult of renal damage in L0% of theso
gages of intoretitial nephritis. The bony chenges wero
clinically manifested ap “Rubber Jaw".

1% should algo be noted that evidence of o L. canicole
infection in the kidnoy on a histopathological basis and in
pome instzncos along with the ovidence from the Schuffner besty
wap found in mneny ocepes of nephritis other then the intorstitial
types If this fact is taken into. consideration, it can be
inforred that the ilneidence of wvenal lesions due to L. canicola
in dofinitoly groater bthan T4%

Tho 11% with prinerily a glomeruleox lesion were comprised
of 1+7% nodular glomerulonephritis, 2.8/ amyloidosis of tho
kidneys 3.9% of glomorulonophritis of the smyleid type and
248% glomerulor Lipidosis, Whon compared to intorsbtitlal
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nophriltic the incidenco of glomorulonophrltis io lowe
A 5% incidence of embolic or pyacmic nophritis
indicates that it is of infrequent osourvence. Although
tho cousal orgendems were unkpown the venel lesions wore
suppurativo in mature and could be attributed to sopiic
ombolism in the kidnoy or the rosult of & gonoralisod
pyeomia duo bto the prosonce of a suppurative focus 6locwe
whowe “in the body. ?
104 showod o pyclonephritis., This figuve indiselos
$ho inaccuracy of tho belief that tho diseame is waro in
the doge The mode of infocition on histopathologleal cvidonco
appoars to bo haomatogenoussy the presence of a concurrond
infoction is almost o congbant finding. Obsitouction in
the urinery tract, pexitial or complote, pleys on impoxbant
vole in fthe production of the discape, I, coli wap igolated
from o numbor of cases in this groups Tubereunlosis although
1te imeideonco woas lops than 1% is also o causce of pyeloncphritie.
It was domonstbrated (vide supre) that the lesion soon
in dntorstitial nephritic due to L. canicola cannct be atrictly
vogesdod o & tue inflanmetory losions The nature of $ho
losione and tho collular elemonts that go to form thoem, suggest
Can lnnuno mechaniom at work in the kildnoy in respounso o the
OREaniem, B
On tho othor hand, ombolic ox pyaomic nophritis and
pyclonephritis (other thon tubereulous pyelonophritin) woprosent
o bTuo intorstitisl nephritis charocterised by o marked ine

Tiltration of tho interstitium in the asuie siage by polye
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mcrphénualoar loucosyton,

Iv is intoresiting to compere those findings with those
in tho human.

Tntoretitial nophritis due to Ly cunicola is the most
imporbant end common typo of nophritis in the doge Ellis (1942)
pointed out thaet inbtorstibtlal nophritls wasg relativoly une
imporsent in mon. AMnderson (1949) recognised both acubte and
ohronic formge Tho acute typo was assoclatod with cortain
acude dimcases while chronic intorsitltial nephritis was tho
regult of chronic monsel dineose.

Glomorulonophritis on the other hend, the commonest and
the mogt important type in the humen, is infroquent in ite
oacurronce in bthe dogs Histologically, the lesions sven in
the dog ave difforvent from thoso of the human, Nodulawr
glomerulonophritis ag soon in the dog has not beon describod
in mon., Anyloidosis, both primary and secondary, appear 4o
be similar to bthose in tho human. “ho otiology and the hisio=
logical leglons have very many simllaritios.

Imbolic ox pyacmic nephrliiis ccoourg in both species.
Pyelopepheitis in not of infrequent coccurrence in the 4oge
The otiology ond the pathogonis of pyclonephritis in the
Qog 1p gimilar to thopo in man.
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Bxporimontal interstitial nephritis
with Leptospire coanicolo.
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Bxporimental intersbtitial nephritic

with _Leptospira cenicolo.

Introducbion

From tho survey of the wvarious types of canine nephritis
it was observed that interstitlal nephritis is thoe mnost common
pud lmpordéont onos. -Cnce tho various manlfestvations of the
diseanse had boon studied in dotedl, it bocome necessary o
atbonpt 148 artificial reproduction in owxder to obitain furthor
inTormetion about its paihogonesio,

Yhe eawliest oxpeorimentol work on the disosso was by
Wimth (193?)9 who demongitrateod a leptospirurin peraisting
ag long es seven months, whon he infectod dogs with a gpilyrom
chaote isclated from o cape of Stutigert disesse. The orgenisn
omployed by him wos probably Leptospirs canicola although it
was nod typed sntigonically.

lenlux (1948) demonstrated a leucosytosis and on incroagw
ed oxythrocyte sedimentation waﬁm_im expovinenital infecetion
in the dog using o strain of Leptospira not typed anlbie
genicallye

Mointyre (1954) was able to infect dogs cmploying a
atrain of Lopitospire canleoola iscolated from o naturally
poccurring case. He cmployed the intraperiionoal, Intravenous
ond intranaesal rowtes of infections Although all his cascs
aavalop?& agalutinating antibodiesy he wap not able to
produco the clinical disoase wlth sevore renal damegs end

subsoguent nlirogon rotentlon in the bloods Discussing tho
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difficulty of reproducing the severs renal disesso, he
gtated that the organlem employod might have heoen ationuated,
when grown in vitroe

In the preosent experiments, tho orgenism used was
porially peosaged in hametors to obviato the posgibility
of logs of virulence in eulture,

Due to two fﬁctors, the cxpense and the time involved,
the oxperimonts with pupe which cone vithin the scope of
this worlk bad to be small in numbers They wore originally
dopigned to domongtrate that the diaeasé was capable of being
roproduced and are purely of a pilot naturc. |

Once it was ostebliched that pups could be infected
with Loptosplra canicola, altempte were made to produce
the soevere renal lesions aslaoan in the peturally occurring
capose, The oxperiments awre described below and the resnlfs

.

disocussed lator,
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MATERTALS AND MELHODS
Pups for bhoseo oxperiments wore obtained from Bwo

sourcos. Five (G X GZ,GB,G & G ) wore obtained from the

&loxo Labcw&tarAcs vhile the obh@ra (Pl,ng? &R 4) GOmo

from the Reporimental wt&tlﬂﬂ of the Unilversity Vetewlnaxy
Hospital, Both males and femalos were used, At bhe time

of infeotion the doge ranged in age from four o six montho.
ALY dogs in thope oxporimonts were kept in lsolations Thoy
wore vaccinated againgt dlstempor and contaglous canino
hepatitis. Al the gbtart of the exberimentie, they wore in
gond phyeicel condition and gave negetive titres o Loptoaplra
canicola,

The gtrain of Leptospirs camnleola used wos obboined
from the Glaxo Loboratories ond had been iselated from a
natarally etourring tase, It was meintained by serial passage
Bhrough honstels.

411 doge were infected using & suspension of hamptex
livor owmiglnating from animdle which had dled of Leptow
gpivosis or been destroyed in & moribund stato, The density
of +the suspension was detexmined in five instonces by covwnting
the nunber of orgenioms, cmploying a Thoma counting chambore

Preinjection pamplos of blood end urine were usuelly
takon one o7 two deys bofore infection. Blood samples fom
agglutination dteats and culture woére takon deily in three
ingbancos, Hoomatological and urine oxaminations were

coyrrlod out onco every seven to bten daye,
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Bloocd sanplos were dvawn fronm the cephalic veins afiéor tho
gltin bhad boen oleaned and gicrilised with entisoptic. Blood
for culbure wap dvewn lnvo sterile Bijou botitles contoining
anticongulants The orgonlism wes grown in Stuart's wmedium
{Stuert 1946)s Somplos of blood Lor haematologloal work
were taken in sequestrene (Eﬂ@&}, serun for Schufinor tontm,
while wholoe Plood wag employed for biochemical esbtimations.

Urine samples for dark ground nicromcopy end biocchemicael
ontimetions were obitained by cathotarisation, ueing sterileo
gum elastic cathotews varylng in diemoter according to the
gize of tho pup. All dogs wewo cathoterised in the sbonding
positions In order to minimise the »isk of infection and
trauma catheteripation was not carried out daily. The urine
wag drawn into gterlle univerpal containers for examinatlone
A drop of vwrine wons omenined for loptompirare wnder dayk ground
Illuvmination,

Clinical emamination of each animel wap cearried out daily
and. the temperature vecorded once a daye

At bhe ond of the exporiment, all animals were dogtroyed
by adminisboring intravencus injections of penbobarbitone

polubions



o, Tl

EAPRRTMENT Yo

This oxperiment wog designed to study the regponse of
sho animal to o suspension of Leptospive cunlcoolas

one male ‘Gollie pup (&1), pix months of age and one
fenale Torriey pup (G&) of the same sge VOrs given ropPoCHivee
1y 4 ml, and 3 wl. of a guspension of lepitospive sanicola
by dntraperitoncal injection,

Pup Gl showed an incrvease In bemperature for four doys
aftor inoculation, the highest bomperatuve vecorded being
103$0$F whilo pup GQ ghowed o vise for thwee Gaym after
inocculationg the higheat ftonperature recoxded was 104¢ﬁ6F¢
dpaet from this risc in temperature both pups appeared nozmal
throughout the oxporiments Both animels were destroyed 31
deys aftor inoculatlon.

Dotells of emaminetion ave glvon in the following
Pabless |

Sage Gy

Days altor Blood Agglutin&%inn T bwe
inoculation Gul ture Twce , Lade
wd - o - .
1 -’ - -
3 + " ‘ - "
4 + \ 0 - .
5 e 10,000 100
) B 30,000+ 100
vi - 30,0004 200
8 e 30,0004 100
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Dayas altew Blood Agslabination Titre
inoculation ful uxe DG Doede
20 - 10,000 100
22 | - 10,000 300
12 .‘ . | 10,000 300
13 - 10,000 - 300
14 . 30,000 100
15 - 30,000 100
16 - 30,000+ 100
17 . 30,000+ 100
18 - 30,000+ 100
19 - 30,000+ 100
20 - 30,000+ 100
21 - 30,000+ 100
22 - 20,000+ 100
24 - 30,000+ 100
25 - 30,0004 300
26 - 1,0, 000 100
27 - 30,000 100
28 - 30,000+ 100
29 - 30,000+ 100
30 - 3,000 100
a1 - 1,600 100

Tho behaviour of the morum agglutining (Lecs) is
roprosentod graphically in Flge T
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LOGIO AGGLUTINATION TITRE TO LC.

O & T T T = T 1
O 2 4 6 8 [0 (2 14 16 8 20 22 24 26 2B 30 32

number of days.

"ige Te Serum anbibody response of pup O, to

1
" Le canicola,



Daya
oftor
inoc.

-
20

Dayo
onftor
inoce

-2
10
13
19
26
3l

Days
aftor
inoga.

el
3l

Days
after
inoo.

el T Qo

Hacmotology
BSR Hb,  RBE Total Difforential Count
mme/ PCV g/ 107/ uBc/ Neu, Lym. Hos. Bog. Vone
hour % 100 ml, ¢, mm, Co mmg
0 48 14,1 5.6 12,650 53 42 3 0 P
0 40 15.4 5426 16,850 66 30 4 0
Blood hiochemimhtrz
Urea Protein A/ G Alke Phow, Bilirubin
nge/100ml, g./100n1. Ratio Kede uaits mge /1002«
17 5¢3 1.0 . 9 ol
26 504 8 9
25 5e2 9 10
30 Se 6 1,1 10 o2
21 545 13 <ok
a2 H5e2 1.3 10 ol
Serum colectrolytos
Na, Ke ClL.
me Bge/1 me Tge/1 m Yqe/2
154 3.8 107
151 4.0 111
Urine hiochemistry
Urea Protoein Sugox Kotones
g+ /100m1, mge/100m1,
4¢3 40 - -
2 <10 - -
3e3 40 - -
2.0 10 - -
2e0 10 - -
642 10 - -
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Unino Bxomination -~ guolitatbive

CENDTRIGUGRED DBPOSIO

Daya .

aftow Blood . Bopthelial

inoc. Caste Golln G@}ls Loptonpirurcia
3 - had + -

11 Ao L e, -

i3 RBCH UBGH +

Post mortem oxemination

The kidnoys wevo nermal dn oize and consistoncys The
gapsulo was not adhoront to the underlying covtox. Tho cortox
was emooth and somovhat mobtitled in appearance., ©Small greyish
toci sbout tho sigo of o pin heod wore presont in tho comitox.
Bmall hoomorrhagic areas wore prosent in the sortox and medullo.

Wo lesions wore found in the othoy orginG.

Histologically eelluimr'éggregaﬁes aye preseont in the corbox.
Thope oclls ave confined bo bthe inborstitial tiosue. These foci
of colle are fozmod predominently of lymphooytes snd & fow plasne
‘eollo and nocrophages.s A small pumber of plesmeblaests and 1ympho-
'ﬁlaﬂ%m are alpo present. Polymorphonucleoar loucooyites ave found
ocoasionally in the cellular mess. 48 o resuld of this collulor .
reoetion the tubules awve peparated out and pushed aparts The
- tubulor Jumen is reduced and the opithelial colls are dég@nerat@.
(Gollular esocumulotions are also present around glomoruli,

In tho ronal medulle Just abovo the pelvie epithelium io
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found o diffuse accunulation of mononuolesr cells formed
of lymphooytes end plasma collso.

Aroas of haomorrhege are found scabterod throughout tho
ronal parenchymes Minute heemorrhages are prosent in the
glomerﬁlar tufto, No otheor lesions are present in tho
glomezrull,

2y Fup Ga
Days after Blood Agglutination Titroe
inoculation Cul ture LaCe ‘ Lais
g - - -
3 Contaninated - -
3 + - -
4 + 10 : 100
5 - 300 - 300
6 o~ 300 15000 -
7 - 1,000 1,000
8 - 1,000 - 1,000
20 - 1,000 34000
11 - 39 00U 3,000
12 “ 3,000 1,000
13 ‘ - 10,000 3,000
14 ' - 3,000 1,000
15 - < 3,000 14000
16 - 304000 1,000
17 Contaminated 30,0004 1,000
18 - 3,000 1,000

19 - 3,000 1,000
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Days aftor Blood

inoculation Gulture
20 -
a1 -
22 -
24 -
25
26 -
ar e
28 -
29 -
30 -
3l -

Agglutination Titre

Lec, Leds
3,000 1,000
30,000 1,000
30,000 3,000
30,000 300
30,000+ 1,000
10, 000 300
3,000 300
3,000 300
3,000 100
1,000 300
300 100

The bohaviour of tho eivculating ecgglutining (Lec,) iso
roprogented graphically in Pig. 8.

Days
efter
inog,

' -
20

Days
aftox
} inoce.

-2
10
13
19
23
31

Hoomo tology
SR RBE Total
nme/ PCV b, 10 wee /
hour % @e/10nd, camm, G, @,
O 47 13,0 6427 15,400
0 43 1449 G.O0T 15,150
Blood biochemistry
Uroa, Protoin A G
mge/100mls £./100m1. - Rotio
14 He 2 - 1a0
7 3e9 o6
7 5«5 1.0
16 G40 1.0
23 5eD 8
3a He 2 1.3

Difforential Count

Nou, Iyme Tose. DBase. Ton,
41,5 57 1.5 0 0
66,5 33450 0 0
Alke Phoma Bilirubin
Kelo units  mg./100ml.,
14 ol
131 sl
14 ol
15
15
11 ol
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O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
number of days.

Fige 8s - Serum antibody response of pup G, %o

Irs canicolae -
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Sorum_clocbtrolytos

Daye
afvor Tae e Gle
iN0C, n fge/d m Tg. /3 m B/
33 145 Je8 107
Urine biochemiglbry
Days ‘
after Urea Protein Sugar
inoc, e /100M]. 4 mge/3.00m1.
-z 36 <10 -
3 1.7 10 e
21 40 10 -
27 242 10 ‘ -
Urine exeminetlone quelltetive
CENTRIPUGED DERPOSIO
baye
aftop Tpitholial
Anec. Cante Cells lolle
3 " wn e
13 o RBG+ +
21 WRC+ +
28 +

Ketonos

leptospiruria
e

s

L
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Popdt mortom oxoamination

Tho kidneys wore normal in sige and consistonoys
The capsules slrippod cesily veveallug o smooth cortex
which hed o mottled eppenrencas, Smell haomorvhagic
spots wore presont throughout the kidney substance.
A fow minute groyish foel wore present in the houndary
£0B0 |

e losmions wore prosent in the other organs.

Histologically, those lesions congist of cellular
eggregaton consimting of mononucleer colls {Mige T70)e
Thoso ceollular magsos are confinod to the intorstitisl
tioeuo ond axe Found avound glomerull and tubulos,

Th@y congint of large numbers of lymphocytes, & few
plagme ¢olls and a Tew macrophagese Plapmablapito

and lymphoblasts ere algo found ogoasionolly.  Thoso ‘
tubules presont in tho ares of collular activity aero
comprospeds The ‘tubuler lumon is reduced in slse end
the epithellel cells show degenorative chango. Thooo
colls have pyknotic nuclels. Thoy ave dotachod from the
wmdorlying basoment membrzne end lle Lxeely in the lumon.

Thore is a diffuse acdvmniation of large numbers
of mononucles®r Gells in the inuner modulls just above
tho pelvie eplthelium and lymphocylbes axe pyesent in
large numborms Plasma colls togother with & fow plagmie

blapts and lymphoblests exe aloo present.
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The glomeorular tuits sbhow minute patohes of haomorrhage.
Apart from thls, +the glomerull appeay. normol.

Small areceg of haemorvhage are found scabiored throughe
out the coriex and medulla.
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biscussion

It has beon possible to dcmoahtrwfo the bacteriacmiec
phaso of the infections . canicnla was recovered in pure
culture from the blood on thoe third end fourth day after
inoculation. DBoth animals showed o transiont rise in
temperature during this phese, Antibodies appoarcd in
the blood on tho last day of the leptospiracmic

Tho patteorn of tho »ise and fell of %ﬁo circulating
agelutining is algso gemonstrated by wepoated Schufifner toste,
It wes pomsible to demongtrate high agglutination titros in
both cases, The firset pup (G ) gave a titre of 1 im 10,000
on the filth day aftor jnonulaojon and & titre of 1 in 30,000
on the eixth day, The second pup (Gg) gave o titre of 1 in
10,000 on the thirteenth day and on the mevonteenth doy it
rose wpbo 1 in 30,000 , The high titres lasted for a long
period of 25 days in Gi whilo therxe wag o fluctuation of
the titro in ﬂd.

A mild leucooytosis ves obmervod during tho infection
in Gl while the high white blood count in G2 cannot bo 1w
gardod ap a loucocytosis as the preinoculatlon vount was
above tho normal ronge. ‘

TWo attompt was made to study the duration of lepitoe
spiruria, It wvan demonstrated on the 13th and 2lst day in
G

1 .
woas not carriod out daily, it iz possiblo that the sitage of

vhile it was not obeperved in GE‘ As urine examination

elimination of tho organism in the urine wasg thoreforc missed

in the socond pup. . Uathederisation of the animals wap notb




180w

done delly lp oxder to prevent any possiblo lteauns and

Anfoobtion slthough evory paecontion wvoas tokon durdng tho procoss.

Al Bhough @ la@mriihmih ploe in the titeoe, dogothor with
tho abteloment of high titren of sore then 1 ln 10,000 wes
obporvody 4t wee nol possiblo to dotect sovere Ponel lesiong
nisteloglcallye The misr&gaoﬁia appearange of the fognd
Toslong vrosont In the lidnoy of both casan aro veny ainllop
to thone found in the naturelly ccourrding Cosone +ho blood
wron lovold romeinipg in the nommal range suggoste thet the
ronel demage was vory milde  Jn the flold howevor, such high
agglutinetion titroes are encountorad in olindaslly 111 dopgey
asgoclotod with povore ronel lesions ofbon pufficiont to
produce nitrogon rotontion in the bloods 11 appears $horow
fore that thoro ape wthor foobtors contributing 4o the prow
duetion of pevore ronsl losions with cubsoquoent nilrogen
Pobentions
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DAPERIMENT 2

Ap the deneity of the suspension of L. canicols usod
in Exporimont ) was unknown, 1t was thought o heevy dose
of known concentration of the orgunism should be employed,

A dosago of 1 x 109 orgenisme in suspeonsion was conslidevaed
b0 be adeguate, ag this would be sevoral times greator thon
tho numbey of organisme likoly to be plcked up by natural
infoation, '

2 mil, of & maline susponsion contoining 500 x 106
OTEANiIsme / mle was injectod intrapéritonaally into a femalc
Porricr pup 639 gix monthe of ogoe

This pup showed an inq;aam@nim tompervature which Gone
tinvod fox Lfive days aftowr incaulatieﬁg the meximum bemporalburo,
nrocordod bolng 104.20E, on tho fouwth dsy after incculation.

It paspod very darke-colourcd urine on the 1k%thy 18th and 17%h
days but returnod to normal lator ons

Dotails of examinations awe given in the following Tables.

Je Qaﬁ@m93

Days aftor Mood © o Agglutination Titwo
inoculation Gul ture L Co Teds
Proinooulation - s
1 + - .
2 + - -~
3 + o -
4 ~ 30 -
5 - 10,000 -
G Contaminated 30, 000+ -
T 30,000 10
8 - 30,000 10
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Days aftom | Blood Agslutination Titwre
inoculation (ul tave Lete Inile
9 - 305 000+ -
10 - 30,4000+ -
11 - 30,000+ -
13 - 30,000+ 10
14 - 30,000 10
15 an 30,000+ 10
16 - 30,000+ 30
¥ - 304 Q00+ 30
18 - 304000+ 10
19 ‘ - 30,000 10
20 - 3,000 10
21 - 35000 10
a2 - 30,000+ 30
23 - 304 000+ 30
24 - 30,000+ 100
25 - 32000 20
a7 - 10,000 10

28 - 304000 10
&9 - 3,000 10
30 - 39000 10
31 - 33000 20

Tho diuvrnol variation of the agglutining to Lepioppiro
canicoln are represonted graphicelly in Pigs 9
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LOG| 4 AGG LUTINATION TITR
(M)

O 2 4 b 8 10 12 1'a I'6 I's 20 22 24 26 2B 30 32
number of days.

Fige 9+ Serum antibody response of pup (}-3 o
Le canicola,
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ﬁaema%aloﬁg

Days BOR b, ang Total
aftor mm,/ POV g/ 107/ UBG /  Difforential Count
inoc, hour % 100ml c. mm Go m  Noue Iyme Tose BDase lone
Proinocs O 52 15,2 6063 99650 63 35 2.5 ) 0
¥
9 ) 39 13.7 4.5 12,850 80 1845 1.5 © 0
24 0 30.% 1442 5,89 11,750 54 39 8.5 0 2.5
28 0 29 1445 5426 8,800 FO0 29,5 «% 0 O
| Blood biochemisiry
Daye
after  Uroo Protein L] G AMke Phopa Bilizubin
inocs  mZe/100ml g/l00ml ratio  KeAs undds  mg./100ml
Proinog, 14 Gal o? 10 ol
2 21
S 3l 566 1.1 12 6,25
15 3 Ded «9 26 o7
20 11 543 led 19 «15
Sozun electzolytog
Dayo
after Neve Ke Gy
AnoCe . m Bge/le m Bga/le n Fae/le
Proinocs 157 448 110
20 145 dod 111
Urine bilochemipbiy
Daye
afior Urea Protein Suger Kotonop
inoa. ge/100m1  mge/100m3,
Proinoc, 10
10 304 20 L -
16 2 <10 we -
23 340 <10 o -

31 24 <10 - -
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Urine coxeminatbion = gualitetive

CENTRIPUGRED BDEPOSIT

Daye ,

after Mood . Ipithelinl , _
inoc, Capts Cells Cells Leptospiruria
2 - " RBO+,UBCH | -
10 ‘ - " RBO# - +

16 | ' ' | -

23 | - C WBCH -

31 bt - -

Post mortem oxominetion

Tho kldneys wore normal in eppoaranee. The capsules‘
stripped ecasily, Qtposang a smooth ogortox. A few minute |
groyish focl were found in the ouler cortox.

Histologically, the foci are'aggragatea of mononucleér
celle confined to the intarmtitial tissuw. These foeci are
formed of large numbara of lymphoaytea, but fow plasma celle,
mecrophages, planmablas%s ond lymphmblaﬁbm. Polymorphonuclear
louvcocytos are abgonts A few mitotic figures are present,

In thespe areas the tubules are found to be comprossed
ond separated from one anothoy an a ropult Qf the cellulax
rocotion {(I'ig, 7).

Accunvlations of monanuélear cells of the lymphocytic
and the plapma cell sories ére aleo found in the inner
modulle Just above the pelvic epithelium.

No glomerular lesions aro presont,



Discusgoilon

Tho organism wes culturod from tho blood 24 hours
after inoculations Tho hacteriasmlic phase losted for four
doyes This phoso corvosponded to the period whore an
@l@vétion tompoereture. gccurrods  Such en early onsnet of
loptospireenio i natewox%hy‘and may bo due to the high
daéag@ omploycda |

A high agglwntlnation titre of 1 im 10,000 or moxe
was obperved on the £ifth day aftor inoculation and lasted
watil the 23zd day. :

No increase in the B.S.Re was obasepved,

A mild levcooytosis wop obuervod,

An increaso in the alkaline thaphataﬁe level of tho
blood along with a reduction in the plasmo proteins occurred
during the couvse of the oxperimend. 4 rise in the soram
billirubin content wes alzo obeorved during thic +timos A%
this otage, tho animel passed very dark colouved urine,

Tho pup wes dull and dojocted end the sclepa showed o slight
Joundicod appearonce. . This vam a brensient phagos the porun
bilirubin soturnoed to the normal level and the anlmal passoed
urine of neoxmal colowy leter on. Yho significence of the
incrosse in tho serum bilrubin content cannot be determinod,
No grose ebnormelity was prosent in the liver at auvtopey and
no lesions wewe present higltologlcnlly.

Hisﬁologieallybmild fogal lesions axe prosent in tho
kidney, withowt impalrment of renal function as revealed by

normal blood vad urine urea lovols.
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As in the preovious experiment,; it was not possible
to produce sovere lesions in thoe kidneys.
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UEPERTHENT 3

i1

The object of the czperiment wes 4o dotermine tho
offact of o douvble infectlions Tt wan thought that this
mighd ®80% up more severo lesionB.

Twvo fomale Torrior pups (Gﬂ & Gﬁ) each £ive months
of age wowxa inoculated idunbtraperitoneally with a gusponsion
of Loptopplra cenicola containing 500,000,000 orgenisng / mle

Both pups wowe givewn 2 mlas of this suspension, while
Gﬁ was gliven a socond intraperitoneal inoculation of 4 ml,
sontaining 500 x 106 organiomna / nle 48 days afbor tho
firete G4 wes not reiniocted and wees kept as a conitrol.

Both pups were destroyed 100 days afber the initial
inoculation.

botails of examinations carried out are glven in the
Lolloulng Tables.

Qe EER“ﬁ4
Dayes oiftow Blood Agglutination Tit»o
inoculetion Cul ture LeCe Lede
Proinoculation . -~
i + - . -
2 Conteminatod - -
3 + - -
4 - oo -
9 - 30 -
6 Contaminated 300 -
7 - 300 10
8 = 300 10
9 - 300 10
10 - 1,000 30
11 =

1,000 10
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Daye aitor Blood Agglutination Titro

inocoulation Gulturo T10 00 Tede
13 w 1,000 10
14 - 1,000 10
15 - 1,000 10
16 - 1,000 10
17 - 3,000 10
18 - 3,000 10
19 -~ 300 30
20 - 1,000 100
21 - 300 100
e - 14 000 100
23 - 300 100
24 - 1,000 100
25 - 300 100
27 -~ 200 10
29 - 300 i0
30 300 10
34 - 300 10
38 - 300 10
41 : - 300 10
49 - 300 10
50 - 100 -
51 - 100 ”
63 - 100 -
7 - 100 -
85 100 10
90 - 100 10

98 - 100 -
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The behaviour of the agglubinine is reprosented graphically
in Flge 10,

Huomatalogz
Dayo TSR fihe RBE Total
afbor  mme/ POV  g./ 107/ wBe / - Dbifferentinl  Count
inocs hour % 100mle = c.um cemin  Nouws. ILym. Dos. Bas.lon
-, 48 1643 . 64,39 10,450 83 14.5 2.5 0 0O
0 0 42 16,6 6,16 85850 59.9 37 3.5 0 O
22 0 39 15,1 637 9,000 72 23,5 O 0 1.5
49 -0 43 1448 | 6427 99150  63e95 2745 4 cC 5
89 33 ¢ 15.8 8,900 72 21 2 o 5
Blood biochemiptry
Daya .
aftor Uroa Protoin . A/ G Alk, Phos., Bilizubin
inoc, mg./100ml g /100ml Ratio Kehe unite mng /100ml
-l 36 540 i.1 10 ol
2 21 57 835 9
15 28 Sed « 85 13 ol
ee 18 He3 1.2 13 sl
49 13 446 1.5 9 e3
Urine biaéhemis@gz
Daye |
aftor Uroe, Protein Sugar Katones
inoc, 8e/100mL  mge/100m1
-l Cedd 10 - -
e 4 €10 - -
106 3 10 - v
16 246 <10 - -
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number of days

M. 10s Sorum antibody vesponso of pup &4 0
~ Is tonicolae
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Urdno oxemnination - qualitatbive
CENTRIPFPUGED DEPOSIT

Daye
after Blood Boiltholial
inoc, Capte Golls Colls Loptospiruria
'“3» e , e ' e o
2 ' © RBO+ + . -
10 4 hiid P el ) r - -
23 " RO, UBCH + ' -

5 -

3

Pogt moriom oxamination

Thoe kidnoys wore normal in gize and mppeaxénﬁ@a: The
copsulon strippod easily vovoaling @ smooth coriox, Small
groyish focl wore proseont in the cortoxe i

Wo lesions woro present in other organs,

Histologlocally, theomc lesions are aggregotes of lymphos
cylon, plaéma ¢ells and a fow colls of the lymphotlc gorios
(Figss T2 & T3)e

Izolated tubulos ave compressed and separated by tho
cellp prosent in the interstitlal tissue, Phe lumen of the
tubules ave voduced and tho the epithelium im degenerate

Fo glomerular leslons are progent.

5 . I"RE Gb..

Days aftew Blood Agglutination Titro
inoculation Qul ture Te o Lad,

-1 | - -

1 + - -

e Contaminated - -

3 + - -

4 + o -

2 - 300 -

6 Gontaminated 300 -
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Days aftoxr Blood Agglutination Titroe
inoculation tulture - Le s Tnde
{ - 3,000 10
6 - 3,000 10
9 - 10,000 10
10 - 304000+ 10
11 - 30,000+ 10
13 - 30,000 10
14 - 30,000 10
15 w 3,000 10
16 3,000 10
17 - 104000 10
18 - 3,000 30
19 - 3,000 10
20 - : 3,000 10
21 - 3,000 30
a2 - 30,000 10
23 | - 10,000 10
24 - 30,000 10
25 . - 3,000 10
27 - 3,000 10
28 - 10,000 10
- 29 - 1,000 10
31 - 1,000 -
34 ~ 3,000 -
38 - 1,000 -
41 - 300 -
48 2nd inoculation
49 - 300 -

50 - 300 -
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Days aitor Blood
inoculation Gultuxo
53 _

63 -
70 -
87

92
100

Agelutination

7Y P
200
300
100
300
300
300

Titzo

Trede
1o

L]

The isc ond fall of the agglutination tltxas (Lecs ) ia

voprogentod grephlically in Fib. 11,

Eaam&tolagx

Daye B8R I, 8 Total ~
aftor mme/ POV @/ 107/ WBC / Diffovontial  Count
inoc, hour ¢ 100ml c.mm cemm . Noue Lyms Hooe Baoe Mone
-, 46 1643 702 11,150 56,5 239 445 O 0
9 0 36 15,2 . 6,16 8,850 71 2745Le5 0O 0-
22 0, 40 13e3 5462 104550 605 3245565 0O 1eH
49 i 35 1447  Te2 164650 5945 3245445 O 4
92 43 1645 . 20,950 61 35 O 0 4
Blood biochomistry
Daye
aftor Uroa Protoin A/ G Alk. Phoms Bilirubin
inocs nge/100m1 50/100m).  Rotio  Koh, units  mge/100ml
wl 25 FeT 1.1 10 ol
2 22 640 o7 8
8 21 6ol 85 33 89
15 19 6.2 1.2 28
22 25 542 1.5 9 o1
49 a4 5e6 1.0 8
100 26 5ed 1,0 6
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LOG'O AGGLUTINATION TITRE TO LC.
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O 5 10 I5 20 25 30 35 40 45 50 55 60 65 70 75 BO 85 90 95 100
number of days

Fige Ale fovuw antibody responss of pup (?»':5 10
L sonicolos
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aftop
inoce

-l

10
16
23

Days
afuor
inoc,

."11
2
10
16
23

nlf}}‘m

rine hiochﬁmisﬁqg

Urea Protein
&e/2.00m1 mgs/100m1,
244 .10
4¢3 10
246 10
ST 20
445 10

sugap Ketonos .
- -
- -
- -
Ll -
--’ -

Urine oxemination - qualitativo

CENPRIVUGED DEPOSIE

Cants

L4

Blood
Cells

-
i

RBC+

WBGH
RECH

Popt mortom exenination

Bpithelial
Oells Loptospirurlia
.’—

Tho kidnoys wore neymal in sizo end appearence, Tho

cappules wvore not adhorent to the underlyling cortex which

uas omooths ?mall focal lopiona wore present in tho cortox.

Higtologicnlly, these losione ere pocumulations of

mononuecloar cells in the intorstitial tissue, They aroe
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compored mainly of lymphocytes, o fow plapme colls end a fetw
RACTOPROLOL . ‘

A Tow isolated tubuler ave comprossed in thosoe eroas
whore the losions are presenbs. The intertubuler speco i
incroaged due to acoumvlatlons of cells in the interstitium,

Wo glomerulaer lozions are prosonts



195

Disoussion

The loptospireomic phaso bhegan 24 hours afbor inoculation
and lasited for thiree days in Gag end for four days in 350
Thisg phage was characbtordsod by o plgoe in temperatbure. 1o
agglutininge appoared in the bleood during the bactoracmic pheso.

Tho antigonic response of G4 40 the organism was weakoer
than &5¢ 64 gave low titrosg the highost titze attained
was 1 in 3,000 on the 17th day and lastod for only one daye
Howover pup G} gave & titre of 1 in 10,000 nine days after
inoculation and these high titres lested for 21 dayse It
iz not poseibleo to determine the offcct of the socond inooulation
on tho antigenic response of GE, ag Sohuffnory teots were not
carricd ouwh dally aftor “Giﬂﬁﬁﬂl&bi@ﬂ. The plasma antibody
rosponse Alifered from cne to the othor in these pups,.

Thore appeais %o be no significant difforenco in tho
offect produced by single inoculation end double inoculaiion,

sinco both failed to produce vronal damagoe.
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BXPERINENT Aa

As the lesions produced in Brporimont 3 wero not BOVOTE
onough to produce ronal damage desplie subsequeont reinfectlon,
it wes thought that o dome sevoral times groster than tho
provious one might oot up & severo loslon,

10nl.of o sugponsion containing 500 x 166 ovganisus / ml,
wowe given intraperitonoolly to a Torrier nale pup P?, four
months of ago. )

The animal wes destroyed 50 days aftor inoculation.

Detolils of crominations carvied oub aze given in tho
following Tablos.

6, Eup P,
Daye
albor Agglutination Titre
1nooc. LI Lede
Proinoculation wo -

3 - -

e 100 -

3 100 ~
19 3000 100
36 35000 100
43 1,000 10
51 1,000 10

The behaviour of agglutination tltres to Loptospira

canicola is reoprosented graphically in Fige 12.
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5 IO 15 20 25 30 35 40 45 50 55
number of days.
12s  Ferum antibody response of pup P, to

i
Le Gonicolos

T
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- Haomatology
Dayo : b BBg Total
afbter POV gl 207/ WG /
100G %  100ml  cenm M
Proinocs 32 1045 3499 15,70
43 39 14 11,00
Blood biochomiptry
Naye _
aftor Uroe Protoin
ANOC. Mmgs/ 200mL @, /100w
), 18 fj o0
3 40-
26 5e2

Post novbten oxamination
The kidneys appoaro
easilye

d normale

Dlffereniial Count

Neus ZLym, Ios, Dag, lone-
0O 35 62 0 0 a
0 63 24 0 0 13
A G Alke Phos, Bilirubin
Reatio Kedo vnite -  mg,/100ml

8 14 ol

1.0 9

The capsules stripped

YPha corter wee emooth and nornal in 2pPEATANGCO.

fmall groyish fecl were present in the COTEOX.

Histologically, those foel are aggrogotos of moponucloear

colls in the intorstitia

1 bimzug.

Those cells aro prodominently

lymphooyton, together with a fow plasma ¢olls and o £ow NOCYQm

Phogess

o tubuler comprossion is prosent as the cellular mess

is vory small.

Mo glomorular changes are presents



Bﬂa@mﬁgiG@

Thore were no sigeificant haomatological or biochemicol
findingse '

" Only mild focal lesions wore proement in the kidnoy,

Phe incroage in the nunber of orgenisme iy tho UG
poneion did not ceem bto have any offect on the productien
of severo loslons, even though the concontration of the
organism in the %uspénaian'waglinoraas@d five timos, -
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EYPRRIMERNT G

An the rosults of tho previous exporximent wore nod
patislaciory, it was thought that o longe® time should
olapse bhotweon the inoculation and killing of the dogss

Three pups ?2, ?3 & P4, oach four monthe of age
vore glven 2 mls. of o pupponsion of Leptospiza canicols
contelining 500 = 106 organiong / mle .

This omperiment could not bo carried outb &8 originplly
planned as the pups developed & cough and disﬁ@ﬁp@r infection
ves suspoctod. They wewve thorofore destroyed H3 days afton
inooulations

Dotadilo of exeminetions cerricd. out orxe given in tho
following Tablom,

e Bup P,

Doys attor Blood - Asglutination Titee
inoculation tul bure Y10 Co _ Dele
-], - -
1 + - -
2 + - -
3 as 10 -
15 - 4,000 30
23 -~ 300 30
30 ' 14000 100
. 44 - 1,000 10
52 1,000 10

Tho titre (L.ce) graphe are shown in Mg, !

(3
LS
-
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71
Fagse

— e
V2 . T
/ -

/

B SR 2 =Y

T — e — — —» P4

—— P3
5 0 |5 20 25 30 35 40 45
number of days
13e  Serum entlbody cosponpes of pups 132, 193 &s ;_:4

to Le Conlcoloes
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Inomatology

Days b, RB Potal
aftor PVC g,/ 107/ WBC Difforontiol  Count
inoce % 100mle o©emm Celmm Neu. Lym, Tops Bose Hons

Proinoc. 3215 1109 4¢8§ 11'050 39!5 57 150 0 2
44 40 1447 144900 79 i3 1z 0 0

Blood biochomighry

ii’ii‘ém Uzoe Protoin A/ G Alk, Phos, Bilizubin
4nocs  mE/100ml  g./100ml Batio K.A. units  mg. /100l
Proinoc. 38 446 143 13 K.l

2 33 Te2 o7 15

39 38

54 al 48 1.2 12 9

Post morton examination

The kidneys appoarod normal.

The lunge wore oodenmatous and & fow patohes of consolidation
wore bresant in the lungs.

" No losions uwoxe presentd in the othor orgons,

Higtologliocally, minuto hacmorrhages are presoent in the
kidneyne. o obther losions are prosent in tho kidneys,

The lungs show an epitholializing pnoumonis, typical of
dintemper intactions. Small arcas of acute inflammation,
charactorisod by tho presence of polymorphonucloar louncosytos,

are prosonbe
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Be Lup P,
Days aftor Blood Agglutination Titro
inoculation Culiure LeCy Leds
Proinoc, - -
1 - -
2 + - -
3 + - -
) - - -
23 -~ 100 -
25 - 300 -
38 100 -
43 : - 100 -
51 - 100 -
’Ha@m&toleg;z
Daye iy RBE Totol
afdor POV 8./ 107/ usg/ Difforontial Count
inoa, ‘;’% 100mle ocemme  Comms  Nous Xyme Moo Dacs Ions
Proinoce 38 13.1 5,78 12,550 42,5 52,5 3 0 2
43 35 125 20,950 83 12 0 0 5
Blood Bilochemistiy é
Daye
after Uroa Protein A/ 6 M1k Phos. Bilizubin
inoc. mge/100ml, ge/100m1 Ratio  KeA. Unite mg./100ml
Préinocs 0 449 1.3 2
2 22 52 . .8 S |
37 38 o
51 15 Hed 8 8 ol



w22

Pogt morxtem oxomination

The kiduneys appoazmod normal.

The lungs conteined a fou patohes of consolidation.
Histologically, no lepions aro present in tho kidnoy.
The luns lemion i & epithelislizing pnéumania.

9 Pup P,
Days efter ' Blood Agglutination Titee
inoculation Colture Loy Tele
) | - -
1 - | -
2 + - -
3 + - L -
15 10,000 -
23 | - 1,000 -
38 300 30
44 - o 300 10
51 L - . 300 - 10
Hoemotology
Days fbe RBg Total |
after POV @«/ 20 ¥BG / Differenilal  Count

1N0Cs % 100ml, o©eBm Cenia Noue Iym. Too, Bas, None
Proinoce 3445 1i¢9 4-51 . 13,900 6245 32,5 2 0 3
43 . 19,450 80 16 0 0 4
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Blood biochomistry

fﬁgx Urea Protein A/ G Alk. Phoss  Bilirubin
inoc, mge/100mL g¢/100ml  Retlo Kol units  mg,/L00ml
Preinocs 33 448 o6 3. o1

2 24 446 9 o2

37 31

51 17 He2 144 ' 9 o6

Post moxrtom @xamination

The kidnoys were normal in siwe and appoarance, A fow
enall greyish foel of the sige of a pin hoad wore present
in tho coxtex, '

Mo gross ebnormality was dotocted in the lungs,

Hiptologically, a fow losions are prescrit in tho cortico-
medullary junotion. Thomo fooi are present in tho interstitial
tissue and coneist predominantly of plasma colls and lymphom
eytod, ' [ é

A gimilar type oflleaicn ig found in the inner medulle
above the poivie epitholium.

Microscoplc oxamination revealed no abnormelity
in tho lungs.
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Disousaion

A1l threo pups passed through the leptospiracmic vhaso
during which no agglutining vore demonstrated. in the bloode
411 dhowod o moderate loucytosis. No other significant
haematological and biochemicel alterations were observed.

The histopathological findings confirmed that bhe
animals wore puiforing from dletompor, an oplthelialising
pnoumonia charsctoristic of the infection wes obsorvods

The kidney losions present in P, vore mild focal ones.

Wo »ronal leosione wore present in P& gn& Fga

It ip difflicult to wrrive at any dofinito conclusions
from this oxperiments It ic popsible thot time ie not an
importent factor In the experimontel production of interstitial

nophritis.
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DISOUSSION OF THT BAPURIMENTAL HORK.

It has proved possible to produce a vesponse in
oxperimental pups to on arbificial infectlon with L.
canicolas _ o

All enimele showed o response to the owgenism by
doveloping ag@lu%inaﬁing antibodios in their blood, The
pignificantd ﬂerolegiaél foatures of the exporimentel wesulis
are sumerised in the Teble on Pego 205 and the titro graphe
are shown in Pigss T to 13. It is obvious Irom these
graphe that there ave conelderablo differonces between
individual animale with rospect to the antibody response
o L« conicela, ' |

B@%aatabim antibodios appeared in the blood during the
fizpt weok following inoculadtion. High agglutination tltroos
have boen obtained in nome capooe Titres of 1 in 10,000
ox higher wero r@aéh@d within o forbtnight of incculation,
fhose high lovels lastod for about thres weelks, after which
tho levels dxoppods Although high titros avre assocleted
with sovers ronal loplons in nabural oasgon, thoe oxporimentel
leosions produced wers nild onen.

Tho loptospiracmic phage cocurred during the fived
four days following inocculotions The organisn was preosont
in tho blood of £ive pups 24 hours after inoculation. This
phase was characterised by o ripe in stenperatures An anble
body roesponge, as indlested by tho prosence of clroulating
pgglutining, was usually absent during this phase, bub
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o vory weak xosponso on tho last day of tho bactorioscmia,
was obperved in threo instonces.

In natural cesos, the Lixst or invesive phese of the
digoase cauwsed by Ly canicoles correspounds to tho period
of bactorinemia whon tho oxgenism multipliop in the blood
pbroom prior to tho invasion of the renal tlssue (MeIntyzo
and Stuert 1949). Fo mentlon of ite oncot or its duration
hag boon given, In tho oxporimontal pups, & leptospiracmie
was obsexrved le3 daye afbtor inoculations It is not knoun
vhothoy such an oarly ongot ocours in fiold capore It 1o
also pomsible that this mey be due to the high dosage of

It inm of clinicel interest to kunow when detoctable
antibodios eppear in the blood streame If the bactoraomic
phase during which o rige dn tempereturo occcurs is regarded
s the ongot of thoe illnossy; thon tho exporimental pﬁpﬂ
developed agslubinine during the fivet week of the 1llneos.
It i not known if this also ocours in fleold cases,

It did not prove possible 4o produnc sevore renal
loslong in any of these cases and in two instoncomy it was
not popsibleo to domonpitrate histologically any lomione
whatsoevor, Those lesions produced vore of limited oztent

It s paésiblo that the organiom hed lost ils virulenco
to dogs as a rosult of porial passage through heamsters,

Howevor 1t wag capable of inducing an antibody reeponsos

Thozxe poomed %o bes no correlation between tho number
of orgenicns usod and the extent of wenal damage produgod
within the domagoe range omployods
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A mild to modersito leucocytosis was observed following
infoction. Noithor the onsot nor ite duration wes studied.

Loptoppiruria wos domonpibroted although no attompt was
made to ptudy its durations

Wo othor significent hoomatological and bioshemiloald
altorations in the blood and wrine wero founde.

The histologleal appesrance of tho losion is not typical
of an coute inflammatory chonge. Thoe presence of celle of
both the lymphooytic and the plasma ocll sories, suggents &
locel immune rosponse to Ik canicola in the kidney. Tho
oxporimental lesion is vory similar o thet soen in natural
canets

In conclusion, the oxporimente roveal that it i yéﬂ&ibi@
to sot up an ecunie infoction of a very mild naturc in dogo,
using o susponsion of L. canicola, Howover the foctors dotor
mining the production of very severe lesiong with subsequent
pitrogon robtoniviony rempin. LMIENOWH
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0 Appongices L bo 30,

4

The Heematological, sorological and bicchemlcal findings
of some casen in' the' sewlesn awre shown in the following appone
¢loess As the same nothod of presontation is used for cach group,
noten’ ave glven at this polnt do oxplain the hoadlngs and symbols
useds  Peges have'boen nado to face aaqﬁ ovhor go that the details
of eéeh‘eaa@‘might be exeminod move roadily.
e w pogative o abpont

» =» . groator thons

Uhon an exemination has not been carvied out the space
4o left blank |

LTI TN L . ‘ .
In ﬁ@i@'calumnitha'rgeiprqaal of ‘the tit¥e dllution egainsd

L» cenicola is eupressed ag a whole number. Uhen the symbol 4

follows any ‘titre, it indicates that the titre is higher then

the value expressod by tle figuros. C ‘

Lo e ' S

IR W i 1 L)

Similerly the wociprocal of the titwe dAllubtion againsd

Le ioterohevmorrhoglac is expressed as e whole number in this
columne ' '
Blood uros

e

Values for blood uree are given as Mg /100m1 o

Soxum probelin

Tho sorwm protoin lovels are glven as g./100 ml.

Sepumn alkalina yha&pha&aag

The sexum alkaline phosphatese lovels awxe glven as K.ie. unibe,
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Serum bllirubin
fhe perum bilirubin lovels are given as mg./100 nl,

Urine uroa

Tho urine urea lovels ave glven as 8./100 ml,

Urine proiteln

The proteinuria lovols exe glvon as mg. /100 ml.



Anpondizx 1

Hoomatology of 10 casos of soute
intorstitial nephritine.
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Qase B8R PGV RB Hb. HeHC
10, mms /hour % 10" /cemme  g./1000k. %
11183 58 31 344 10411 32,6
11277 o 4045 1347

12114 58 32

1.2806 17.5 39

12963 13.1

13028 2 58 8455 19

13040 0 30

15425 0 43

16313 0 43 554 13,3

16602 57 31 445 10 3243
16636 27 365 4,82 1349 38,1
16864 58 3l 4495 1048 34.8
17422 58 2745 2.8 o2 2945
19397 23 30 3447 10.8 36

20566 6445 29 3.04 1045 3642
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Haematology of 12 cuses of
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MCH Wae/ Noutrom Lympho= Posing- Honow
Celln Go Dl phil cyto phil cyto
60 12,950 8445 15 < 5 0
9,850 90 Te5 ) 2e5
637 8,700 89 -5 0 - 6
7948 Ts550 T4 .18 4 4
NG By400 87 12 1 0
98,7 10,750 88 .8 3 1
12,500 9445 5e5 0 0
13,300 8645 1345 0 0
20,200 96 2 0 2
299350 91 845 5 0

13,500 84 10 6 0




dopendix 4,

 Heoomatology of 3 cases. of

embolic or pyecamic nephritie,
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{lase BSR PQV-  © RB . © Hb, HMCHC
Noe - mms /hour % 107 /cymmy  g¢/100 ml. %

4648 58 27 3410 8.5 31.48
16399 O 53 649 18

16409 5 43 549 1444
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Appendisx He

Hoeeomotology of T comes of

pyolonephritis



Cago
Noe
AQUTE

5849

8892
145008

CHRONIC

4077

4827

9880

125560

228

ii?/hour' »P%V
54 34
3 37
18 35
2
0 34
55 34.5 .
6 47

RRg
lﬂg Ca

8485

4¢3

375

445

AT

Al
g+ /100 ml.

' 1{)'9
© 1549

- 13

12,8
10,1

1241
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80
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Appoendix Q.

Sevology and Blochemistry of 14 cases
of acute interstitiol nophritise.
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Case Blood Serumn
No,s LeCoa Lais Urea : Protein
2513 30,000 - 190

2528 30,0004 1,000 92 i 546
2680 | | 139

2937 | 100

4735 30,000 1,000 81

6337

7090 30,000 + 300 120 57
7562 10,000 - 1,000 120,6 6ed
10072 30,000 1,000 360
12665 61 61 Tel
14593 $100.- 649
21256 30,000 300 920 SeT
21260 © 30,000 100 630 Te2

21688 30,000 10,000 790
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8/G Serum Allk, Urine Urine
Hatlo phogphatase ures protein
25
o6 4 5 35
2.8 60
| 4e3 120
1,5 200
9
11,7 . 3 85
9 3 50
o4 4 2e5 200
ol 6 2ed 80
22 15 1.8 550



Zorodoay and blothemisdsy of 91 osnon
of ohronde intenabitilel nophedtin.



Caso : Blood Sexrum
Hoe LeCe | Lede Uresa Protein
1020 3,000 100 124

1466 1;000 30 90

1505 300 30 158

1534

1543 35,000 100 227

1644 - - 120

2309 300 100 190 648
2717 300 100 1.20 645
2855 145 | BeT
3039 270 GaT
3423 - 100 aio

3870 - - 225 649
a444 300 - 100 543
4619 131

4618 400

5592 300 - 165



AfG
Ratlo

o4

o4

1,2

6

Borum allk.

tmz :'5 3&:

phosphatage -

21

Sozum Urino
bilizubin ures
1.6
1.3
ol

1,8

Uwrine
protein

100

200

140

800

120

100



w023l

Gane ‘ Blood fSerun
Hoe bace Lads | Urea&?. Protein
5605 210

5916 - - 88 6e2
6152 30 - 106 5T
6309 - -

6373 - - 176.6 5.6
6681 - - : 182

6965 | - - 9644 4e9
7089 30 - ‘ %8 ' 4eB
7091 | 120 _ 842
7409 - - > 220

8454 - - 400 648
9157 1,000 - 17343 443
9344 300 - 93 443

10353 36
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BfG Serum’ alk, Sorun Urine
Hatlo . Phosphetase  bilirubin  urca
o6 2 _ 2
+5 1 0 le2
ol 1145 0 246
1.6
o6 Bt 1.6
o1 - 57 o | 0 3.8
.8 0 1ed
1e5 Ge8 144
3 649 0 1.2
9 546 o3 1
le2 1.8

Urine
protein

80

180

200

200

100



Casge
0.

10578

10615

11170

11183

11277

12114

12806

12963

13028

13040

13161

14101

15425

16313

LeCo
300

100

100

100

300

10

300

100

236w

Leda
100

10

100

105

Blood
Urea

33444
120
206
380
16646
635
> 300
190
140
95

5300

29

Seruam

Protein

5e2
de3
65
67
De2
dod

644

565

445



Sy -

AfG fozun ollce o Urine Hrine
Rodio phogphatase. billirubin B protoin
o6 5 . 241 00
o8 e o1 204 60
146 120
o Do 2eH 180
dod : 54 0 2ed - 110
o9 25e4 .3 2 230
5 9 €8l 148 &0
18 &0
48
1 G "
o6 8 wh 9 8o
«7 4 ol 2ed 180

»d iz »d Hall &0



Gooo
16602

26636
16864
17422
19397
g0132

20566

236

IncCe '
100

3,000

10
100

1,000

Laie

3,000

10

Blood
Urea

228

40G

76 .

Servm
Proboin

5e4
64l
Gel
He
Gol

56



G
Ratio

o3
o9

o0

«6

o4

.

Sorumn alka
phosphatane

8

pu

Barun

bilizubin

o1

ol

.‘l

Uwine
ures,

o3

147

1e3

1.8

1.2

Urinoe
protein

20
100
90

900

120

120
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Appondizx 8.

Sorology ond blocheomistry of 13 cason
of "rubber Jaw',



oo
Yo .

41

3186

4708

fiz2z

10419

10790

11965

12507

13155

13158

13418

14314

17756

Y
100

100

300

1,000

300

30

100

100

Blood

Urea
220

izl

114

107

220

112,11

11946
$200
175
$300
25
120

216

Sorun

Protoin
6el

Ged

6ol

6¢3

6e2 .

6e5



A G : Serum alle Sorum Urine Urine

Ratio - phogphatese - - bilirubin uwroa protein
9 7.8 0 led - 240
2 360
«6 9 ‘ 1.2 . 210
NS 05 N led . 160
‘9 ’ 5*3 ; 106 100
N4 3 el 241 ~ 240
o5 ) ol
6 i1 ol «9 300
J 1.2 200



Appendizx 9.

Serology and biochomigtyy of 5 casesn
of ombolic oy pyecmic nophrlitis



Cense T : Bloocd Sexrun
o LaCa Leds Uren Protein
4648 66

9416 ‘ 400

13395 33

16399 - - 25 | 6.8

16409 - - 36 4e7



w283

&G - Sorum alke Somum Urino Urine
fatio , phosphatapse . bilirubin  ures protein
3 GO

H5e2 - 10



Appendix 104

Serology and biochemintry of 9 cases
of pyolonophritice
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CHRONIC

Cago
No »

5849
8692

10433

10426

4077

4827

12560

! Liﬁq

30

300

30

w24 b

Le . I

100

100

Blood
VUren

50

18
16647

29

112

65

o7

10

o7

Sorun
"Protein

6e8

Ted

642

5aT

5¢4

644



TG
Ratlo

o7

13

o4

v6

o7

. 245

Borum alk,
rhopphatanoe

60

Ge8

LV

Sorumn
bilirubin

ol

2

&l

Urine
ures

Led

1.3

1.4

Urino
protain
80
20
400

100

140

90

200



Pig. 14# Sever# acute interstitial nephritia. Neorotieing

endocarditis oi the left atrium. Case 21668.



Fig# 1). Severe aoute interstitial nephritis# Numerous

greyish fool are present In the oortex. Case 21666#

Tigh 16# Severe acute Interstitial nephritis# A groyleh
band Is soon around the cortico-asdullary junction,

Case 212$6#



o\0

I

Pig#t 17# Severe aoute Interstitial nephritis.
aotlon exound the oortloo-oedullary junction# Case 21276,

The oellular

Hf and £# z 1)0#
71if

']_ s A

1l S

Pig# 18. Severe acute interstitial nephritic# The oellular re-

action around a tubule. The oells found aro oells

those of the lymphooytlo and the plana cell series,

macrophages and a few polymorphs are also found.

Case 21686. H. and B. % 300#



r'ig. 19# Severe aoute interstitial nephritis. Macrophages
containing FAS positive material. Case 21688.

P.A.8. z 1,200.

figh 20# Severe aoute interstitial nephritis# Narked separation

of tubules by mononuclear cells around the oortioo-

medullary junction. Case 21236. H# and E# z I30#



tig# 21# Severe obronio interstitial nophritis# An area of
uraeaio erosion in the tboracio part of the

oesophatjus# Case 201324



Pig* 22. Severe onronio interstitial nephritis. Haemorrhage

into the stcmaoh. Case 20132.



Fig#t# 23e Severe obronio interstitlal nephritis# Suboapcular

surfaocoe ehowing granular oortoz# Case 20132#

fig# 24# Severe ohronio interstitial nephritis# Cut surface
shoving Irregularly ocntractod oort*x# Markedly
dilated collecting tubules are seen in the medulla#

Case 20566#



Pig# 23# Severs ohronio interstitial nephritin# Cut ourfaoce

showing narrowed ourtez. Caeo 20132#

vim

Pig#t 26# Severe chronic interstitial nephritic# Marked
narrowing of the cortex* Cystic spaces are present

in the nedulla## Case 19823#



fig. 27# Severe ohronio interstitial nephritie. Narked fibroale
of the interstitial tiopue at the oortioo—medullary

junotion. Case 20132. H. and B. % 40.

Fig. 28. “%“evere ohronio interstitial nephritis. Radial fibrosis.

Oaae 13423. H. and B. zl5 o



Pig# 29# Severe ohronio interstitial nephritis# Periglomerular

fibrosis# Case 15425# Pioro-Mallory# z 500#

g # 1 #

fig. 30# Severe ohronio interstitial nephritis# An area of
fibrosis where fooi of mononuolear oells are found#

Case 20132# I and E# z IS50#



Fig# 31# Severe ohronio interstitial nephritie# An aooiUDulaticn
of lynphooytio and plasma oeils in an area of fibrosis#

Case 20366# H# and K# z 370#

Fig#t 32# Severe ohronio interstitifl nephritie# Glomerular

hyalinisation# Case 13623# Pioro-Mailory# z 3*#



Klg. 33. Severe chronio Interstitial nephritis. Marked
dilatation of the tubules in the medulla# Case 20366#
E#f and *# % I30#

m
Fig# 344 ohronio interstitial nephritis,

tubules showing epithelial hyperplaeia. Case 4706#
H# and -# % I30#



Fige 33# sever# ohronio interstitial nephritis# Hyaline oasts
in the medullary tubules# Case 19196# H# and “#
X 1304

fig# 36# 6)evero ohronio interetiti -1 nephritis# Parathyroid
glfind hyperplasia#f Case 20132#



Tige 37# OsteedjBtrophia flbroaa. Radiograph of head ehowing
marked lose of bone# Caae 4708#

Tig# 38# Oeteodyetrophia fibrosa# Radiograph of lower jaw

showing marked deocalolfioatioca## Caae 4706#



figi

Pig,

#
# # J k
39# Nodular gXoBorulonephritlo. Solid nodulation of moat

part of tha tuft# In the centre are found flattened
endothelial nuoloi# Caae 6867# P.A#B. z 900#

f -
£ MA
40, Nodular glomerulonephritis. Multiple nodules are
present in the same glomerulus. Case 6667#

Van OioBon# z )O00#



fige 4le Nodular glomerulonephritle. Periglomerular flbrosim.

Caee 6867# Pioro-IUillorj. % )O00#

fig, 42# Nodular glonerulonophritla. The capsule is etret had
outwards hy the nodules. Case 9781# Van Gieson.

x 500:



»

t'Ilgn 43# Modular “ocaerulonophritlB. Unaffected parte of
the tuft can be seen In the Bowman*e apace.

Caee 9761# Pioro-llallory# z JOO#

s 7 ¢ I

fig# 44# Modular glonerulonephrltie. The large nodule io
adherent to the oapeular wall# Caee 9761# H# and
B# % 5004



fig# 45# Primary renal amyloldoelo# Amyloid deposit# on the
capillary tuft# Case 3173# H. and E# x 500.

fig# 46# Primary renal amyloidosis. Glomerulus ehowing minute
deposits of amyloid on ite tuft# Caee 10706.
B. and h, % 900.



Fig. 47e Primary renal amylolaceia. ikmoolh oortloal surface.
(A small portion of the oortsz has been sliced cff).

Cass 19049#

Pig. 46. Primary renal amyloidosis. Cut surface of the kidney

showing enlarged cortex. The greyish dots In the

cortex represent glomeruli. Case 190494



a

Mg# 494 Primary renal amyloldomla. A glomeruluo ehowing
amyloid depoclta on ite tuft. Caee 19049%*
H* and h, % 500.

rig. 50. Primary renal amyloldoelm. Intensely PAS positive

tubular contents. Case 19049# ©P.A.S. % 40.



51# Primary renal amyloidosis# Beoal medulla showing
amyloid deposits on the Intertubular oonneotlve
tissue## Two hypsrplastlo tubules are also seen

In the field# Case 19049# H# and *# x 1)0#

Air€ir ' * ~ i

fig« Beoondary renal amyloidosis# Vacoular thickening in

the kidney due to the deposition of amyloid sublntimally,
Cass 3977# H# and “# % gOO#



7 r A

53# Olomerular lipidosis# Fatty nodulation of a part of
the glomerular tuft# Case “680# Pioro-Mallory. x 500#

Fig# 54# Glomerular lipidosis# Fatty nodulation of the glomerular

tuft# The nodule Is formed by a oonglomeration of foam

sells# Cass 13800# Ploro-Nallory# z 500#



fig, 55# (Glomerular llpldosla# Periglomerular flbroele.
Case 8880. Ploro-Mallory# z 900.

0
o

fig. 96. ProlapBO of the proximal oonvoluted tubule Into
the Bowman*e epaoce from a caeo of Interstitial
nephritie. *¥]l&e otruoture of this mass of cells
Is morphologloallx identical with the epithelium
of the tubules. Case 1)693# O# and h# z 900#



o0 é\
Flg# 57# Tubular prolapse Into the Bowman's space from a

oase of interstitial nephritis# Most of these oelle

are dogenerats. Case 15693# B# and E# x 500#

Fig# 58# aibollo nephritis# Glomerular and tubular degeneration
due to septio embolism of a renal veeeel# Case 9416#

H# and &# x 1)O0#



Pig# 99# Embolio or pyaomlo nephritie# An area of suppuration
in the medulla# Caee 12019% H# and BH z 190#

Pig# 60# Aoute pyelonephritis# Right kidney ehowing smooth
oortioal surfaoce ridoled with numerous greyish

suppurative fooi#f Case 19426#



Pig, 61. Aolts pyslonsphritis. Cut surfaoe of right kidney
showing linear streakings running from the oortsr to

the medulla. Cass 19426.

» ' ¢

62. Aoute pyelonephritis. Left kidney showing hydronephrosis.
Case 19426#

Pig,



Fig. 63. BAoute pyelonephritis. Cortical infiltration by poly-
morphonuclear leucocytes. Case 19426. H. and B. z 300,

Fig. 64. Aoute pyelonephritis. Dilated tubules in the cortex
containing oasts and polymorphs. Case 16264#
H. and B. z 1)0.



Fig. 63. Aoute pyelonephritis. Benal medulla showing haemorrhage
and interstitial infiltration by polymorphe. Case 16264.
H. and E. $ 500.

> .S29%

Fig, 66. Aoute pyelonephritis. The renal papilla showing
marked infiltration by polymorphonuclear leucocytes.

Case 16264# H. and z 40.



VVr

H o,
£ JfLA. A #

Fig. 67# Aoute p/elonephritie. Infiltration by polymorph#
in end around the loops of Renie. Case 19426.

1. and E# % 190.

Fig. 68. Aoute pyelonephritis. Severe infiltration and
desquamation of the superfiocial layers of the pelvic

epithelium. Case 3324. H. and B. z I30.



Fig#t 694 Tttbezouloua pyelonephritis# A tuheroulous lesion
in the inner medulla#} Case 9784. H. and &# z 1)0#

Fig# 70# Szperinental interstitial nephritis# Mononuclear

cellular réaction. Case Gg. H. and B# % 1)0#



Fig. 71< SzperlMfital interstitial nephritis. Tubular compression

by mononuclear cells. Caee G”~..H. and K. % $00.

Fig. 72# Experimental interstitial nephritis. An area of

cellular reaction. Case Q*. H. and B. % I30.



U S

73# Experimental interstitial nephritis. Cellular
remotion of the oells of the lymphooytio and plasma
oell series. Case 0%, H. and E. % $00.
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BEEPHRIPIS IN PHE DBOG

A pummery of o thesis submitted for the degres of Dector
of Philvsophy in tho Feowlty of Hedicine oif tho Undvorelty of
Glapgows by Se Ga do S Hebttinuny, Be Ve S0

Thip thesils conslsts of tuo parime The Liret i o olinlesl
ond patholegicul depuription of the difforent types of nophpidtis
in the dogs the soceond is o nbtudy of exporimental interstiticld
nephed tls,

Popd & A study of tho diiferont typos of nephedtia in tho dogs

Bhe 178 copoe ancowtered in thie survey wvore oleppifiod
on ¢ histopothologlond hesipe T4% wore interstitisl nephritile,
120 glomerulonepheritie snd allisd conditions, G embolic ox
pynemic nephridtie and 1071 pyelonephpitlo,
Seetion I Interstitiel acphrlitin.
Thopo casos have hoon further claseified inte aoutn und
chronice 0% waro epsveisted with other disoases.
Acuteo nophritis wag moro prevalont smong the younger
andmals vhile chzonlo nephyldis wee preosent among Whe 0ldor onco.
Phe incidence wss bthres times higher in the male thon in
the fomalea
Voaby 44 nob all broode oppoar o bo suseeptliblo.
Bohufiner fonte Indieated thaet wll zoube coses gove
agelwbinstion titwor of 1 in 10,000 ox highewr, whille obronic
x cupes gave low bitres of 1 dn 3,000 or lower to Lepitoeplrs
V canicolo. 384 of the chronic onpos gave negative tiltres.
Heematologionl oxaninetlon revesled an incvease in

\ the exvythrooyte sedimentetlon reto with the chronleity of the




qagm

Alinessa

o evidenoo ol an anaemie was goen ln bhe aouba ovses,
abdle 454 of the chronie onos shouwsd ovidence ol & gogondary
enconle nmeldnly of tho meorocytic typas

A leuweeeytonin socompenied by o noubrophilis waa
obgorved in 905 of the seubo and 927 of the chronle fozre.

Biochemioel dnwsbtlgeblons revesled that 100% of tho
pente und 974 of the chronlie coper showed 2 sotontion of
nltrogen in the bloode 5LoW wrine levelp wore been An 33% of
tho scnto and 99% of the chronia ocusoee ALL cepes vwith low
urine uyen leveln wore osseociobted with on azobnonla,

Miovogaeopionlly the sollulag recotion of prodominuntly
mononuelesy golls of the lym@hanytid‘und the plopng oell gorios
in eoute cepon sugsent o leeal imsune posction rathepr thon on
inflonmatory rooponpee The offect of the celluvlow roncition
wpeared o bo one of Wnbulay compression ond destiuctions
Chronic capep avo sharsotordsed by Dbrosic of the intorstitial
tasone while the sellular reacition is loss mazkod, 'Phic nrobably
vopregents o lutor stoge of tho dmmune rosctlon.

Tho diwesse hod progresgod to produce zn, oviteodyotrophia
fibrooa in 10% of the csses ol indterstitiel aephritic.e Tho bony
chengos wore olinically menifostod ap Ynubbor jaw'e PThose cases
had o soveore chronlo Antorntiticl nophridtis and a sarked hyperpla
of the parathyrold glendo,

footion 2 (lomozuvloponhritin and allied condltiung

Ao ]

1M of the cescs showed primarily e glomeruler losion
snd woero comprined of L.7% noduler glomerulonophritio, 2.8
both primery end sscondery anyloidosic, 3490 glomornlonephritic
of the omyloid typo and 2.8 glonorular iipidonic,



W -;;m-n

In nodular glomomalonopheitis o pollid nodulation of
the oupillery tult vas the charactorinile lemion and thooe ouses
woere asscoiabod 9ith o mozked protoinuric.

fonaeld ooyloidopis won cpsotiated wiith & mapsive protoine

vida,  Booondapy omyloidopis ovourred socondery to o tubsronlown

infoutione

Thots oxiods o type of lesion norphologlonlly similar o
vopeld spyloidopin which dlifews in 1o negabive motachromatic
rosebion to methyl vielet, Thoese wore sermod glonerulonopheltis
af tho onyloid $ypoe

& Fabty vodule formed of fosm 0ollo wes prosont in ho
aeplllorzy it in glomorsular lipidosis. Unlike the obove btypes

Hhds lesion wen agpeciadod with & mild pretolnurite.

Sacelon 3 Enbolic o pysomlco nophed bio
AR PRI N LR AR % 2 4. e

% sepes showed o suppurative pephnitis. They voro associt
wldh suppurotive lepiong prosent olsewhore i the bodye From the
digtributilon of the renal losiong a hbemetogenlo mode of dnfoontion
wan intoresda

Sawtlon 4 Peelononholtlo

07 onoes shovod o pyalonephiliice The mode of infeobion
on groat end nloreseoplo ovidonca appouvyed 40 bho haonatomonous.e
ALl capon wero ssapoiated with & cononryond infectlon. Ubatruotior
in the welnery braod both purdicl snd complote plags an lmpopbont
rola in dhe pathogonoslis of the dipeass. FEochovichle coll use
isoiated fron o nuwmber of GRECB.

Oae cose of tahereulous pyolonopheltis s ropowbed. Typlot
aborenloun laslons voroe prescont in the kldney.

Unlike Intozastiticl nophriils due o L canicola Lhe

eepel loplon du onoes of embolle end pyelonopheidtls io & true



ﬁmdm

Inflonnetory response chorsetordeasd by the infildration of

the dnbopeotitivm by laflennatory cellite

5

Poog IT  Pepssloontol daterotdtled wpophed Bl

9 pups wéfm incouletod with o spusponolon of L canicolng

ALY snimels developod sgglutindng but showoed individunl -
vewintionse HBigh titros wore atbalined within a fowbtalght but
deatod for sbout bhroo wosks afboy whloh bthe d#idtres gradunlly
folle

The leptospizoanic phase cocuwved within the firsd foup
doeyn ofter inotulstlon, WPhis vhase wes cheraciorlsod by en
clovatlon of lomperaturo and wlso the pboonce of olzoulating
apgibhodiese |

The loucooytosls obeorved vop.mild 4o modurato

Thao zenal loslons produced wvore mild foowl ones, thoy
roponblod the neturally cosurring onone No lonions wore dononte
trable dn dwe Ingtancos. |

Avtompto to produce sevore leslons within thoe dooege
wige smployod fadlods



