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Abstract: 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 — Tabena 1

Clinical data of the patients with diabetes and MPGN type |
Kaunuuku iooaiioyu Ha tayueniuu co oujabeiiec u MITT'H iwiuii 1

Age 4748,1 (26—64) years
Diastolic blood pressure 102,5+7,5 (90-120) mmHg
Serum creatinine 186,25+43,46 (90-221) pumol/l
Proteinuria 7,5342,02 (3,63-13) g/24h
Serum albumins 2642,82 (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, Cl1q +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)

Cnuka 1 — I'nomepya co 8uoausu HOOYAAPHU HUPOMEHU
(OujabeitiuyHa HOOYAAPHA ZAOMEPYAOCKAEPO3A)
u 106yaaper zaomepyroHeppuitiuc
(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)

Cnuka 2 — XuaauHu uHcyOaiiueHu ipomeHU
HA UHIEpapeHaaHuitie Kp8HU caoosu, Ougy3na oujabeitiuiHa
2A0MEPYAOCKAEPO3A U KAUUAAPHU UPOMEHU HOPaOU
MeMOpaHoupoaupepatiueHUOL ZA0MePYAOHeppUTTUC
(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

Cnuka 3 — IloayitieHok uceuox Ha 86aCKYAAPHUOLL HOA HA 2A0MEPYAO0IH
3agpaitier 00 Oseitie boaeciuiu. Ce 2aedaaiti XuasuHu UHCYOAMUBHU
poMmeHU Ha aghepeHTUHATIA apitiepuona U KalUAApHU UPOMEHU
HA MEMOPAHOUPOAUGDEPATUUBHUOIL ZA0MePYAOHePpUTIUC

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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Pe3zume

JUJABETCKA HE®POITATUJA KOMIUVIMIIMPAHA
CO MEMBPAHOIIPOIM®EPATUBEH II'IOMEPYJIOHE®PUT

JI. Tpuencka', I'. Ilerpymencka’, C. IInkosa', C. Kocragunopa’,
M. IonenakoBuk'

'Kaunuka 3a nepponozuja, Kaunuuku yenitiap, Croiije, P. Maxedonuja
’Uncmiuitiyi 3a iiaiionozuja, Meouyuncku gaxyaiteit, Croiije, P. Makedonuja

Bosen: Hzeaook: [Ipyru peHadHu 3a00lyBama, MMOKPaj aujadbeTckata
HedpomaTuja, MOKAT fa OMAAT HAjIeHW Ka] NAlUEHTH cO AujabeT Kaj Ko e
HalpaBeHa peHaiHa 6morncrja. Pa3an hopMu Ha IpUMapHA U CeKYHAApHU TIIOMe-
pyJapHU 3a00yBama ce PeruCTpUpaHd, MeryToa MeMOpaHOTIpONn(pepaTUBHAOT
TIIOMEPYIOHE(MPHT € PEMIOK.

Mewoou: Anann3upajku r'i OJaTONUTe Ha HalllaTa KIMHUKA 32 M3MUHA-
THTE TPU FOfINHU, 3a0eiiexkaBMe 18 manueHTn co mpuMapeH MmeMmOpanonpoaudge-
paTHUBEH TIIOMepyIoHe(PHUT, Off KoM 4 aconmpaHu co aujadbeTcka HedponaTuja.

Pesyaumiaiuu: HopynapHa riioMepyJsiockiepo3a co augy3eH memOpaHo-
nponucdepaTuBeH riaoMepynonedput Gellle HajeHa Kaj IBa MaleuHTH U AU y3Ha
¢opma Ha nujabGeTcka HedpomaTHja co KOMOMHANIMja HAa AU(Y3HU U CETMEHTHU
Je3Un KapaKTEepUCTUIHU 32 MeMOpaHOIpoIudepaTuBeH IIIOMEPYIOHE(PUT Kaj
APYTH Ba MalMCHTH.

3axay4oyu: AHANMM3WPAjKA IITO MOXKE fa OWje 3aeIHUYKO 32 OBHE J[BE
3ab0myBama MoKeMe Aa 3aKIydnMe IeKa II0CTOjaT HajMallKy TpH MOpeMeTyBamba:
1. xunepnepdy3uja, 3alITUTEH 3HaK Ha injabeTckaTa HepponaTuja, HO UCTO Taka
CO HajBHMCOKA MHIMJEHIEe Kaj MeMOpPaHONpOIH(EepaTHBHAOT TIIOMEPYIOHEe(PHT
BO criopfie6a co ApyruTe rioMepyloHegpuTy; 2. eKClaH31ja Ha ME3aHTUjalHuOT
MaTpHKC, U 3. 37e0enyBatmbe Ha eKcTpalienylapHuTe MeMOpaHH.

Knyunn 30o0poBu: MeMmOpaHonpoaugepaTuBeH TIIOMepyJoHedpHuT, aujader,
nujabeTcka Hedponaruja.
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