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A b s t r a c t: Background: Renal diseases other than diabetic nephropathy can 
be found in diabetic patients who have undergone renal biopsy. Various forms of 
primary and secondary glomerular diseases were reported, but membranoproliferative 
glomerulonephritis was rare. 

Methods: Analyzing data at our Department for the past three years, we noted 
18 patients with primary membranoproliferative glomerulonephritis and 4 associated 
with diabetic nephropathy. 

Results: Nodular glomerulosclerosis with diffuse membranoproliferative glo-
merulonephritis was registered in two patients and a diffuse form of diabetic nephro-
pathy with a combination of segmental and diffuse changes characteristic of membra-
noproliferative glomerulonephritis in the other two patients. 

Conclusions: Analyzing what can be common for these two diseases we can 
conclude that they are at least three disorders: 1. hyperperfusion injury, hallmark for the 
diabetic nephropathy, but also with the highest incidence in membranoproliferative glo-
merulonephritis than in the other glomerulonephritides; 2. mesangial matrix expansion, and; 
3. thickening of all extracellular membranes.  
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Introduction 

Diabetes mellitus is often complicated by nephropathy with progression 
to renal failure [1, 2]. Various forms of glomerulonephritis have been associated 
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with diabetes, sometimes resulting in more rapid deterioration in renal function, 
occasionally dictating alternative management of these patients in an attempt to 
reverse or contain nephrosis or renal failure [3, 4, 5, 6]. Membranoproliferative 
glomerulonephritis (MPGN) is a chronic progressive renal disease and a major 
cause of renal failure in older children and young adults, but also frequently 
seen in older adults. MPGN type I, the most common form, is characterized by 
mesangial proliferation, duplication of the glomerular basement membrane and 
subendothelial electron-dense deposits. The complement system is known to be 
closely related to the pathogenesis of this disease. MPGN may be caused by a 
variety of diseases that result in glomerular immune complex localization, such 
as autoimmune, neoplastic, infectious and hereditary disorders [7, 8, 9, 10, 11, 
12]. MPGN type I, primary form, was documented by percutaneous renal 
biopsy at our department in 18 patients during the past three years and in 4 
patients with insulin-dependent diabetes mellitus. This is a very rare association, 
only 4 cases were reported during the past 20 years [13, 14]. We would like to 
present our patients with diabetes and MPGN tip I, diagnosed during the past 
three years. 

 
Subjects and methods 

This is the retrospective study. We analyzed the patients undergoing 
renal biopsy at our Department for the past three years. Membranoproliferative 
glomerulonephritis was documented in 18 patients and, as was mentioned pre-
viously, 4 of them were with insulin-dependent diabetes mellitus. Histological 
examinations included optical and immunofluorescence microscopy using stan-
dard procedures, as well as semi-thin sections. Standard clinical features were 
also taken into consideration. 

 
Results 

Clinical findings 
 
Table 1 – Tabela 1 
 

Clinical data of the patients with diabetes and MPGN type I 
Klini~ki podatoci na pacienti so dijabetes i MPGN tip 1 

 
Age                                                                                  47±8,1 (26–64) years 
Diastolic blood pressure                                        102,5±7,5 (90–120) mmHg 
Serum creatinine                                              186,25±43,46 (90–221) µmol/l 
Proteinuria                                                             7,53±2,02  (3,63–13) g/24h 
Serum albumins                                                                26±2,82 (18–30) g/l 
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All patients were on insulin treatment for more than three years. All 
patients were nephrotic and only one was with a normal renal function. Percu-
taneous renal biopsy was performed in all of them. 

 
Histopathological findings 

Two of the patients presented enlarged glomeruli due to hypercel-
lularity (mesangial and endocapillary) with characteristic lobular configuration. 
Intraglomerular cells consisted of mononuclear monocytes, mesangial and 
endothelial cells, and rare neutrophils. The mesangial matrix was enlarged with 
focal hyaline-sclerotic areas (blue staining on Trichrome-Mason). Hyaline, no-
dular, acellular widening of the mesangium was noted focally. Staining with 
silver methenamine (Jones) presented reduplication of the glomerular basement 
membrane. The visceral epithelium was hypertrophic with adhesions with the 
parietal epithelium. Interstitial edema with slight interstitial fibrosis was visible. 
Intrarenal blood vessels presented hyaline insudative changes. These histopat-
hological changes were followed with deposition on immunofluorescence of 
granular deposits of IgA (+2+3), IgM (+2), IgG (+3), C3 (+2,+3), C4 (+1), Fib 
(+3). The whole histopathology in these two patients suggested a nodular form 
of diabetic nephropathy with diffuse membranoproliferative glomerulonephritis.  

The other two patients presented diffuse diabetic glomerulosclerosis. 
Besides these changes, inflammatory cellular mesangial proliferation with intra-
capillary influx of neutrophils was present with reduplication and partial destru-
ction of the glomerular basement membrane. 7/12 glomeruli in one patient, and 
5/15 in the other presented diffuse changes and a lobular glomerular confi-
guration, and 5/12 segmental in the first and 10/15 in the second patient. The tu-
bular epithelium showed degenerative and partially necrotic changes, the 
interstitium was edematous with diffuse mononuclear cell infiltration. Changes 
of intrarenal blood vessels were not severe in these two cases, affecting only 
vascular poles. IgA deposition was granular, +1, +2, IgM +3, +1, IgG +1,+2, C3 
+3, C4 +2, Fib +2, +3, C1q +2,+3 on immunofluorescence. 

Summarizing the histopathological findings we can conclude that no-
dular diabetic glomerulosclerosis with diffuse membranoproliferative glomeru-
lonephritis was present in two patients and diffuse diabetic glomerulosclerosis 
with a combination of diffuse and segmental glomerular changes of membrano-
proliferative glomerulonephritis in the other two patients.    
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Figure 1 – Glomerulus with visible nodular changes  
(diabetic nodular glomerulosclerosis) 

 and lobular glomerulonephritis 
 (PAS 40X10X1,25) 

Slika 1 – Glomerul so vidlivi nodularni promeni 
(dijabeti~na nodularna glomeruloskleroza) 

i lobularen glomerulonefritis 
(PAS 40X10X1,25) 
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Figure 2 – Hyaline insudative changes of intrarenal blood vessels, 
 diffuse diabetic glomerulosclerosis and capillary changes 

 due to membranoproliferative glomerulonephritis  
(Silver methenamine 100X10X1,25) 

Slika 2 – Hialini insudativni promeni  
na intrarenalnite krvni sadovi, difuzna dijabeti~na 

glomeruloskleroza i kapilarni promeni poradi 
membranoproliferativniot glomerulonefritis 

(Silver methenamine 100X10X1,25) 
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Figure 3 –  Semi-thin section of vascular pole of the glomerulus affected by both 
diseases. Hyaline insudative changes of afferent arteriole and capillary changes 

of membranoproliferative glomerulonephritis are visible 

Slika 3 – Polutenok ise~ok na vaskularniot pol na glomerulot 
zafaten od dvete bolesti. Se gledaat hialini insudativni 

promeni na aferentnata arteriola i kapilarni promeni 
na membranoproliferativniot glomerulonefritis 

  
Discussion 

As was mentioned previously, membranoproliferative GN is caused by 
a variety of diseases that result in glomerular immune complex localization, 
such as autoimmune (systemic lupus erythematosus, cryoglobulinemias), neop-
lastic, infectious (hepatitis B and C) and hereditary disorders [5, 6, 7]. Rare 
cases were reported associated with portosystemic shunt surgery, tuberculosis, 
cryptogenic organizing pneumonitis, hepatic hydatid disease, liver cirrhosis, 
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sickle cell disease, Turner’s syndrome, congenital chloride diarrhea, etc. Chro-
nic glomerulonephritides are frequent nondiabetic renal diseases complicating 
diabetic nephropathy including IgA nephropathy, membranous nephropathy, 
minimal change disease, mesangial proliferative glomerulonephritis, endocapil-
lary proliferative glomerulonephritis and very rarely membranoproliferative 
glomerulonephritis [1, 2, 13, 14]. On the contrary, we found only association 
between diabetic nephropathy and membranoproliferative glomerulonephritis 
type 1 in our patients, the other biopsied patients with diabetes presented only 
changes characteristic for diabetic nephropathy. 

What can be common to these two disorders: diabetic nephropathy and 
membranoproliferative glomerulonephritis? Hyperperfusion injury is common 
to both diseases, characteristic of diabetic glomerulosclerosis, it can be also 
found in different forms of glomerulonephritis with varying frequency [15, 16]. 
The highest incidence was found in patients with membranoproliferative glome-
rulonephritis. Renal structure and function in both diseases are also similar [17]. 
Renal pathological changes of diabetes include thickening of all renal extracel-
lular basement membranes and the mesangial matrix. Mesangial expansion out 
of proportion to the size of the glomerulus is related to proteinuria, hypertension 
and declining GFR. Interstitial volume may be increased in insulin-dependent 
diabetes mellitus particularly in areas containing sclerotic glomeruli or marked 
tubular atrophy. Parallel findings were documented for type I membranoproli-
ferative glomerulonephritis in which the increased mesangial volume fraction 
was related to decreased GFR, increased glomerular permeability to protein and 
hypertension. As in diabetes, the cortical interstitial volume fraction is correla-
ted with functional abnormalities in membranoproliferatve glomerulonephritis. 
Similarities between these two disorders are consequences of a primary process 
which is different and it is very difficult to explain the possible mechanism of 
association.   
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R e z i m e   
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V o v e d :  Izvadok: Drugi renalni zaboluvawa, pokraj dijabetskata 

nefropatija, mo`at da bidat najdeni kaj  pacienti so dijabet kaj koi e 
napravena renalna biopsija. Razni formi na primarni i sekundarni glome-
rularni zaboluvawa se registrirani, me|utoa membranoproliferativniot 
glomerulonefrit e redok. 

Metodi: Analiziraj}i gi podatocite na na{ata klinika za izmina-
tite tri godini, zabele`avme 18 pacienti so primaren membranoprolife-
rativen glomerulonefrit, od koi 4 asocirani so dijabetska nefropatija. 

Rezultati: Nodularna glomeruloskleroza so difuzen membrano-
proliferativen glomerulonefrit be{e najdena kaj dva paceinti i difuzna 
forma na dijabetska nefropatija so kombinacija na difuzni i segmentni 
lezii karakteristi~ni za membranoproliferativen glomerulonefrit kaj 
drugi dva pacienti. 

Zaklu~oci: Analiziraj}i {to mo`e da bide zaedni~ko za ovie dve 
zaboluvawa mo`eme da zaklu~ime deka postojat najmalku tri poremetuvawa: 
1. hiperperfuzija, za{titen znak na dijabetskata nefropatija, no isto taka 
so najvisoka incidence kaj membranoproliferativniot glomerulonefrit 
vo spordeba so drugite glomerulonefriti; 2. ekspanzija na mezangijalniot 
matriks, i 3. zdebeluvawe na ekstracelularnite membrani. 

 
Klu~ni zborovi: membranoproliferativen glomerulonefrit, dijabet, 
dijabetska nefropatija. 
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