
Glomerulopathies are unilateral or bilateral renal 

diseases characterized by typical clinical manifesta-

tions, renal function and urinary caused exclusive  by 

localization of the damage in  glomerul (2). 

Glomerular diseases are considered common di-

seases in dogs with significant morbidity and mortality 

caused by the onset of chronic kidney disease (CKD) 

and chronic kidney disease (CKD, comparing to cats, 

in which case, glomerular diseases occur in a small 

proportion (2)

Glomerulopathies can occur at any age in the case 

of pets, but there was recorded an increased incidence 

in adult and geriatric dogs (9).

More than 50% of dogs aged over five years de-

velop kidney disease spontaneously with decreased 

kidney function (9). 

Glomerulopathies are classified in function of: 

- etiology, in primary glomerulopathies indicating a 

glomerular origin and secondary glomerulopathies (21) 

that appear amid systematic extra-renal disorders; 

-  evolution, in acute, subacute and chronic;

- histological aspect, in endocapillary/ membra-

nous glomerulonephritis, amyloidosis, glomeruloscle-

rosis, membranous glomerulopathy (5). 

Glomerulopathy association with different disea-

ses produced by numerous etiological agents is shown 

in Table 1 (7).  Glomerular lesions can be caused by 

immune-mediated mechanisms (glomerulonephritis) 

or non immune-mediated (amyloidosis, glomerulo-

sclerosis) (2).  The main glomerular diseases in dogs 

and cats are presented in Table 2 (8). 

 Immune-mediated glomerulonephritis is 

caused by deposition of immunoglobulins or the com-

plement system in the glomerular capillary wall. 

Locating the immune complex may be sub-epi-

thelium, subendothelial, intramembranous or in the 

mesangiu, being involved in the histological changes 

and the severity of glomerular dysfunction (7). 

Circulating soluble antigen-antibody complexes 

 In this  article are described in terms of etiology, 

pathogenesis, symptoms and therapeutic the main 

glomerulopathies in  dogs and cats. 

 Glomerulopathies are unilateral or bilateral renal 

diseases characterized by typical clinical manifesta-

tions, renal function and urinary caused exclusive  by 

localization of the damage in glomerul. These are im-

portant and characteristic causes in generating  chro-

nic renal failure in humans and tend to be diagnosed 

more frequently in veterinary medicine. 

 The most important glomerulopathies are glome-

rulonephritis and amyloidosis, their incidence increa-

ses with age. Glomerular diseases occur more fre-

quently in dogs and less  in cats. These disorders often 

have immunological substrate. Proteinuria is a trade-

mark of specificity in glomerulopathies diagnosis.

 Glomerulopathies treatment aims to identify the 

cause, proteinuria management, preventing compli-

cations and supportive care therapy.   
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 În articolul prezentat  sunt descrise, din punct de 

vedere etiologic, patogenetic, simptomatologic şi tera-

peutic, principalele glomerulopatii la câine şi la pisică.

 Glomerulopatiile sunt afecţiuni renale, unilaterale 

sau bilateral, caracterizate de manifestări clinice, func-

ţionale şi urinare de natură renală determinate de le-

ziuni localizate exclusiv la nivelul glomerulului renal.  

Acestea sunt cauze importante şi definitorii în declan-

şarea insuficienţei renale cronice la oameni şi tinde a fi 

diagnosticată tot mai frecvent şi în medicina veterinară. 

 Cele mai importante glomerulopatii sunt glomeru-

lonefrita şi amiloidoza, incidenţa acestora crescând o 

dată cu vârsta. Bolile glomerulare apar mai frecvent la 

câine şi mai puţin la pisică. Aceste afecţiuni, deseori au 

substrat imunologic. Proteinuria este marcă de specifi-

citate în diagnosticarea glomerulopatiilor. 

 Tratamentul în glomerulopatii are ca scop identifica-

rea cauzei, managementul proteinuriei, prevenirea apa-

riţiei complicaţiilor terapia şi tratamentul de susţinere. 

Cuvinte cheie: glomerulopatii, 

glomerulonefrite, câine, pisică
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DO GS CATS 

Neoplasm s 

Leukem ia 
Lym phosarcom a 
m astocytosis 
Prim ary 
erythrocytosis 
System ic h istiocytosis 
O ther neoplasm s 

Leukem ia 
Lym phosarcom a 

M astocytosis 
O ther neoplasm s 

Bacterial infections 

Borreliosis  
Brucellosis 
Endocarditis 
Pyelonephritis 
Pyom etra 
Pyoderm a 
O ther chronic 
bacterial infections  

Chronic rheum atoid 
M ycoplasm a infection 
 

Protozoa 

Babesiosis 
Leishm aniasis 
Trypanosom iasis 

 

R ickettsia 

Ehrlich iosis  

V iral 

Canine adenovirus 
type 1   
 

Feline 
im m unodeficiency virus 
Feline infectious 
peritonitis 
Feline leukem ia virus 
fungal 
b lastom ycosis 
D irofilariosis 

Parazit 

D irofilariosis D irofilariosis 

Fungal 

B lastom icosis 
Coccidiom icosis 

 

Non-infectious inflam m ation 

Chronic derm atitis 
Inflam m atory bow el 
d isease  
Pancreatitis 
Poliarthritis 
Periodontal d isease 
System ic lupus 
erythem atosus 
O ther im m une-
m ediated diseases  

Pancreatitis 
Colangiohepatitis  
Poliarthritis  
System ic lupus 
erythem atosus  
O ther im m une-m ediated 
diseases  

M iscellaneous 

Excess corticosteroids 
Trim ethoprim -sulfa 
idiopathic 
hyperlipidem ia 
Chronic insulin 
infusion 
C3 congenital 
deficiency 
Cyclic hem atopoiesis 
in Grey Collies 
O ver-vaccination 
Cushing system ic 
System ic 
hypertension 

Acrom egaly 
M ercury intoxication 
System ic hypertension 
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can be stored or trapped in the glomerulus when there 

was an excess of low antigen or when antigen and an-

tibody molecules are present in approximately equal 

numbers in plasma. Immune complex deposition at 

subephitelial is associated with basal membrane thin-

ning, reduced inflammatory infiltrate, and severe pro-

teinuria; at subendothelial there appears an increased 

amount of inflammatory infiltrate and mild proteinu-

ria; at a intramembranous level it is associated with 

the disease of anti-glomerular basement membrane 

and mesangial location can be represented by an 

asymptomatic development (4,7). In addition to im-

mune complex deposition, they can be formed, also, in 

situ, in the glomerulus capillary wall by the interaction 

between circulating antibodies to endogenous anti-

gens glomerular or non-glomerular antigens 'planted' 

in the glomerular capillary wall. (4,7). 

Mediated immune complexes activate the comple-

ment system, resulting in the attraction of inflamma-

tory cells contributing to worsening glomerular 

lesions. Activated neutrophils release hydrolytic and 

proteinase enzymes, and macrophages produce oxi-

dizing agents, leukotrienes, prostaglandins, thrombo-

xanes, growth factors, cytokines, and clotting factors 

resulting in additional damage (5). 

Activation of the renin-aldosterone system agio-

tensine has the effect of vasoconstriction of the effe-

rent arteriole glomerulus, resulting in intraglomerular 

hypertension and increasing the glomerular capillary 

hydrostatic pressure (Fig. 1) (2). 

Basophils release vasoactive histamine that cause 

                                                                            Table 1

Combination of glomerular diseases 
in dogs and cats 

                                                                            Table 2

The main glomerular diseases 
in dogs and cats 

 
Amyloidosis 
Glomerulonephritis 
Crescentric 
glomerulonephritis (rare) 
G. Membranoproliferative 
(mesangiocapillar) 
G. Membranous* 
G. Proliferative  
(mesangial and endocapillary) 
Immunoglobulin A 
nephropathy 
Global glomerulosclerosis  
/ focal or segmental 
Family glomerulopathy 
Hereditary nephritis 
Lupus nephritis 
Disease with minimal damage 

Membranous nephropathy is 
the most common glomerular 
disease in cats 
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vasodilation and blood stasis, the occurrence of vascu-

lar shunt and thrombi that lead to decreased glomeru-

lar filtration and the emergence of azotemia and oli-

guria. Hematuria or proteinuria occurs as a conse-

quence of damage to the glomerular capillary wall by 

the action of enzymes released by neutrophils and of 

the complement system (5).   

Non-immune-mediated glomerulopathies are 

triggered by the endothelial cell injury following main 

factors: intraglomerulary hypertension secondary to hi-

perfiltration, coagulation and hyperlipemia (11). 

Reducing the number of functional nephrons leads 

to reduced glomerular filtration and intervention of the 

compensating mechanisms, hiperfiltration and glome-

rular hypertrophy. The hiperfiltration associated with 

systemic hypertension leads to hyalinisation and glo-

merulus sclerosis (Fig.2) (5). 

Successive deposition of immune complexes and 

continuous release of chemical mediators of inflamma-

tion will eventually generate glomerulosclerosis (18). 

Against the immune complexes may be formed, in 

situ, secondary antibodies that may cause aggravation 

of the glomerular lesions (18).

Glomerular disease can induce interstitial tubular 

disorders, triggered by the glomerular capillary ob-

struction with the occurrence of tubulointerstitial is-

chemia, of proteinuria that can lead to an immunologi-

cal response in the gap, so it progresses to nephropa-

thy in the end stage and chronic renal failure (7). 

Progression of glomerular disease can be achieved 

either by complexes so-

lubilization by comple-

ment or antigen in ex-

cess, phagocytosis of im-

mune complexes by ma-

crophages or their de-

gradation by means of 

the extracellular protea-

ses, or by the removal of 

the causative antigen 

(11). 

I. Glomerulonephritis 

is a renal disease charac-

terized by inflammation 

of the renal glomeruli, 

and is a common cause 

of proteinuria in dogs and 

cats.

 Glomerulonephritis 

may be of idiopathic na-

ture  or  secondary to in-

fectious agents, neoplastic processes, inflammatory 

diseases, endocrine disease or hereditary nephropa-

ties, recording a higher rate among dogs older than 7 

years compared to cats, where the average is between 

3-4 years (8,9). In dogs, glomerulopathies, especially 

those genetically transmitted, have registered a race 

predisposition highlighted by a short presentation in 

Table 3 (8). 

 In terms of histopathological description, glome-

rulonephritis are divided into: 

a) The membranous glomerulonephritis (GM) 

– consists in the thinning of the glomerular basement 

membrane (GBM), severe proteinuria, nephrotic syn-

drome often associated with the presence of electro-

nodense subepithelial deposits along the GBM. Along 

with mesangial glomerulonephritis are the most com-

Fig. 1. Proposed glomerular pathophysiology subsequent 
to immune complex deposition or in situ formation

Fig. 2. Pathogenesis in progressive renal disease
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mon immune-mediated forms encountered in dogs and 

cats (15). 

Based on the histology of membranous glomerulo-

nephritis, are present six stages that reflect the pro-

gression process and sometimes its resolution:

 Stage I - slight thinning of GBM, discreet pre-

sence of granular deposits electron-dense subepithelial

  Stage II - thinning uniformly of the capillary wall, 

separates appearance of discrete projections deposits

  Stage III - severe thinning of the capillary wall 

and often appears irregularly, especially on the exterior 

surfaces.

Electron-dense deposits are built and surrounded 

by newly formed MBG having three-layer appearance 

(12, 13).

 Stage IV A - capillaries appear irregular and 

occasionally are thinned partially collapsed due to the 

expansion mesangium. The deposits contain numerous 

vacuoles.Stage of reabsorption deposit and progression 

of capillary sclerosis.

  Stage IV B – appears a regression and a resolu-

tion of lesions of MBG with thinning moderate com-

pared with earlier stage. Focal areas with sclerosis, may 

be present (12, 13). 

b) The profilerative glomerulonephritis 

(Mesangioproliferative) is characterized by the 

presence of a hypercellularity with accumulation of 

mesangial matrix and deposition of IgA in that region. 

It occurs more frequently in geriatric dogs (9). 

c) The glomerulonephritis membranoproli-

ferative represents an association between hyper-

cellularity and increase diffuse thinning of MBG with the 

advent of double contour, enlargement and mesangial 

cell proliferation (9). 

d) The glomerulosclerosis represents an in-

crease in matrix, hyaline deposits in the capillaries, dif-

fuse thickening of GBM and mesangium with the for-

mation of adhesions between glomerular capillaries 

and Bowman capsule. It determines proteinuria (20). 

It presents sex predisposition, it is commonly found in 

females. Glomerulosclerosis can be: diffuse (affecting 

all glomeruli); focal (affecting only some glomeruli); 

global (affects glomerulus entirely); segmental (affec-

ting only certain segments of glomerulus) (5).

e) The minimal change disease is characte-

rized by a slight increase in mesangial proliferation 

and absence of immunoglobulin deposition in immu-

nofluorescence (5).

II.  Glomerulopathies

a) Amyloidosis - is characterized by extracellular 

deposition of fibrils formed by polymerization of pro-

tein subunits in a specific conformation pleating that is 

responsible for specific dyeing property and optical as 

well as the insolubility and resistance to proteolysis in 

vitro (2). According to the distribution of amyloid 

plaques, the symptoms related to amyloidosis can be 

divided in:

 Localized distribution - a single organ is affec-

ted. Rarely occurs in domestic animals.

 Systemically - affects multiple organs and is 

hereditary: Familial Amyloidosis of abyssinian cats,  

Siamese and short-hair breeds and in dogs (Beagle, 

Shar-pei) (10, 14, 24, 25).

                                                                            Table 3

Selected Dog Breeds 
reported to have familial glomerulopathies

 

BREED GLOMERULOPATHY 

Beagle 
Amyloidosis 
Glomerulonephritis 
membranoproliferative 

Bernese 
mountain dog 

Mesangiocapillary 
glomerulonephritis 

Bull terrier Hereditary nephritis 

Bullmastiff 
Focal and segmental 
glomerulosclerosis 

English cocker 
spaniel 

Hereditary nephritis 

Dalmatian Hereditary nephritis 

Doberman 
pinscher 

Glomerulosclerosis 
Cystic glomerular  atrophy 

English 
foxhound 

Amyloidosis 

French mastiff Juvenile glomerulopathy 

Greyhound 
Glomerular vasculopathy 
and necrosis 

Newfoundland Glomerulosclerosis 

Pembroke 
Welsh corgi 

Cystic glomerular atrophy 

Rottweiler Atrophic glomerulopathy 

Samoyed 
Hereditary nephritis 
(rare in this breed) 

Shar Pei Amyloidosis 

Soft-coated 
wheaten terrier 

Proliferative and sclerosing 
glomerulonephritis 
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The distribution of amyloid varies according to 

species, so, in dogs it appears as a primary glomerular 

disease, whereas in cats the location of amyloid is pre-

dominantly in  bone marrow (2).

b) Collagenofibrotic glomerulopathy -is a rare 

disease, considered hereditary, characterized by mas-

sive accumulation of collagen type III at the glome-

rulus mesangial matrix and capillary wall (19, 23). 

Glomerular disease has the following forms 

of clinical manifestations:

-   manifested by: anorexia,  Chronic renal failure

impaired general condition, lethargy, polyuria, poly-

dipsia, vomiting, dull appearance of hair, dehydration, 

mouth sores, halitosis, etc. The most common form of 

presentation.

-  (consecutive to  proteinu- Thromboembolism

ria) manifested by: dyspnoea, loss of function of a 

member, disappearance of  femoral pulse.

-   - only proteinuria is  Evolution asymptomatic

detected in routine analysis.

-  (consecutive proteinuria) mani- Fluid retention

fested as peritoneal collections, pleural or subcuta-

neous edema.

- , as a consequence of sys- Sudden blindness

temic hypertension.

-  with an inflammato- Clinical signs associated

ry, infectious or tumor diseases (2,8). 

Laboratory  tests  show:

- Hematology tests: anemia regenerative throm-

bocytosis, hyperfibrinogenemia (2).

- Biochemical examination: azotemia, hyperphos-

phatemia, metabolic acidosis, hypoalbuminemia, hy-

percholesterolemia (5).

- Special laboratory tests:albumin/creatinine ratio 

increased in GM and appears reduced in amyloidosis 

and tubulointerstitial disease. Normal values of the al-

bumin / creatinine <0.3 in dogs and cats (5). 

- Renal biopsy is the only method to diagnose with 

certainty the  glomerulopathies (20). 

- Uroanalisis: proteinuria (shows high specificity in 

the diagnosis of glomerular disease), lipid droplets 

and hyaline cylinders, hematuria (22)  urinary density 

- isosthenuria in case of loss of 67% of the nephrons 

(Table 4) (2).

Early loss of ability to concentrate urine of animals 

occurs in amyloid deposition in the bone marrow (Aby-

ssinian cats, Shar-pei dogs). Hypersthenurie with the 

value 1,035 was recorded to 37% of dogs with glome-

rulonephritis, in amyloidosis  63% of dogs had urinary 

density of 1.016 (25). 

In order to establish the diagnosis are taken into 

consideration:

- Complete history, environment, family, expo-

sure, breed predisposition, diet or medication that can 

cause systemic hypertension or glomerular disease 

(anti-inflammatory steroids, sulfonamides etc).

- Complete physical exam - BCS score, blood pres-

sure measurement. In systemic hypertension are 

assessed the extrarenal causes (hyperadrenocorti-

cism), in the absence of hypoalbuminemia and de-

hydration, hypertension can be rarely the primary 

cause of proteinuria.

- Identification and assessment of primary di-

sease, severity appreciation and performing diagnos-

tic procedures hierarchical, based on present circum-

stances.

-  Microclimate.

-  Results of blood tests (hematologic, biochemical 

profile (urea, creatinine, albumin, etc., in hypoalbumi-

nemia, with or without azotemia it is excluded neo-

plastic process with the help of radiographic imaging, 

in azotemia it is recommended to identifying the cause 

prerenal /renal /post-renal and chronic renal standar-

dization and uroanalisis (urinary sediment assess-

ment, urine culture, albumin /creatinine ratio).

- The radiographic image appears relatively un-

specific, kidney may look normal or may change irre-

gularly shaped volume

-  Ultrasound shows nephromegaly or decreased 

kidney with the presence of hyperecougenous at corti-

cal and loss of cortical and medullary demarcation (2).

                                                                            Table 4

Clinical signs 
associated to glomerulopathies  

 

Manifestation Clinical Paraclinical 

Moderate 

Proteinuria  

Letargy, 

ˇ  muscle mass,  

weight loss 

Serum Albumin  

1,5-3,0mg/dl 

Proteinuria 

3-5g/zi 

Severe muscle  

atrophy, 

 ̂in weight from  

ascites/edema 

Serum Albumin  

1,5mg/dl,hyper-

cholesterolaemia 

Renal failure 

Depression, 

anorexia, 

vomiting, 

polyuria-

polydipsia, 

severe  

weakness 

Azotemia, 

hyperphosphatemia, 

isosthenuria/ 

hiposthenuria,  

Regenerating 

anaemia  

Pulmonary 

thrombo-

embolism 

Acute  
dyspnea 

Hypoxia, ˇ  PCO2,  
fibrinogen300mg/dl 

Retinal 

hemorrhages 
Acute 
blindness 

180mmhg  
blood pressure 
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Complications of glomerular disease results in ne-

phrotic syndrome (6,17) that outlines the following 

pathophysiological injuries: systemic hypertension 

(due to retention of sodium, activation of the complex  

renin-angiotensin-aldosterone system) occurs in 50% 

of dogs with glomerulopathy and is associated with 

immune-mediated glomerulonephritis, glomerulo-

sclerosis, and amyloidosis (1, 20); hypercoagulability; 

thromboembolism; retinal hemorrhages;  hypercho-

lesterolemia; hyperlipidemia; fluid retention (6,20). 

Treatment

Although the predominant cause of chronic kidney 

disease is glomerulonephritis, has not been identified a  

therapeutic management with good results (9). The 

glomerulopathies’ therapy has the following objectives:

1. Identification of primary disease or the cause;

2. Management proteinuria by inhibitors angioten-

sin converting enzyme (benazepril, enalapril) that re-

duce glomerular capillary hydrostatic pressure by re-

ducing arteriolar resistance postglomerular (9);

3. Prevention of complications in glomerular di-

seases: systemic hypertension (Benazepril /Enalapril 

has minor hypotensive effect, if hypertension persists 

intervenes with Amlodipine); thromboembolism and 

fluid retention (Clopidogrel and Aspirin - reduce renal 

glomerulus inflammation and inhibits platelet aggre-

gation) (1,9);

4. Specific immunosuppressive therapy is indica-

ted for immune-mediated glomerulonephritis and it is a 

controversial therapy in other types of glomerulone-

phritis (prednisolone increases proteinuria and ciclo-

psorina in clinical trials didn’t demonstrate efficacy) (9);

5. Supportive treatment (rest, restriction of so-

dium and phosphorus, polyunsaturated fatty acids 

omega-3 diet (kidney protector) and omega–6, pro-

tein supplements are not  recommended because has 

the effect of aggravating proteinuria, diuretics are  

avoided in cases of breathing problems (Table 5) (9). 
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