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Summary

Histopathology and direct immunofluorescence (DIF) microscopy were performed
on renal biopsy specimens of 60 clinically suspected cases of glomerulonephritis
(GN). Histopathological diagnosis was obtained in 44 (73.3%) cases and immune
complex deposition were detected by DIF in 28 (46.7%) cases. Immune complex
deposition were observed in all cases of membranous GN, systemic lupus
erythematosus (SLE), and rapidly progressive GN (RPGN), most of the cases of
diffuse proliferative GN (2 out of 3) mesangioproliferative GN (12 out of 15) and
focal glomeruloscleros is (3 out of 5 cases). No immune deposits were observed in
minimal change GN, chronic GN, and diabetic nephropathy. Histopathological
diagnosis was not obtained in 16 (26.7CJ'r)cases, 3 (5%) of which showed immune
complex deposition by DlF. Anti-GBM nephritis was demonstrated in one (3.6%)
case, the rest were immune complex nephritis.

Introduction

Glomerulonephritis is one of the major diseases

causing considerable morbidity and mortality.

During the past several years, the application of

immunonuorescent microscopy has resulted in

considerable expansion in the understanding of

human glomerular disease and has identified
two major immune mechanisms of glomerular

injury responsible for more than 85% of human

glomerulonephritis. I The more common
mechanism (70-80%), known as "immune

complex nephritis" involves retention of granular

deposits of immune complexes in the walls of
capillary loops and/or mesangium due to

circulating antigen-antibody complexes. And in

the other and rarer (2-5%) immunopathogenic

mechanism known as 'anti-glomerular basement

membrane nephritis' (anti-GBM nephritis), a

continuous linear deposit is formed in the

glomerular basement membrane.1.1AThe principle

of immunonuorescent microscopy in glomerular

diseases is based on specific binding of labeled

antibody to antigen in tissues: identification of

the labeled complex indicates the presence of the

particular antigen, e.g.. immunoglobulin or

complement as part of an immune complex.'

Since glomerulonephritis is one of the common

diseases encountered in our country. the main

purpose of this study was to find out the

prevalence of the two major immunologic types

ofGN in Bangladesh and also detect the

frequency, pattern and sites of deposition of
immune complexes in the kidneys among the

different types of GN.
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Materials and methods

Needle biopsy specimens of renal tissue were
collected from 60 clinically diagnosed
glomerulonephritic patients fromtheNephrology
Department of the Institute of Postgraduate
Medicine & Research, Dhaka. Each specimen
was then divided into two parts, one was
processed for immunolluorescent microscopy.
and the other for histopathological examinations.

Each core of kidney tissue was immediately
mounted on the cryostat, allowed to quick freeze
at -20nCin 2minutes and sectionedin thecryostat
at-20nC to a thickness 01'2-3 microns. The sections

were mounted on glass slides. air dried and fixed
in acetone and the slides were washed in PBS

(pH 7 .4) for 10 minutes. dried and placed in a
moist chamber. The sections were then covered

with diluted commercially available (Dakopatts)
fluorescent conjugated rabbit antisera against
human IgG, IgM,IgA,C3,C4,C Iqand tibrinogen
according to the method of Churg & Gerber~
and incubated at room temperature in a moist
chamber for 30 minutes. After incubation,
excess antisera was washed off with 4 changes
of PBS (pH 7.4) for 15minutes each. The slides
were then dried, mounted with buffered glycerol
and examined under a Iluorescent microscope.

Needle biopsy samples were fixed in 10%
formalin. The tissues were processed and 4-5
micron thick sections were cut. The sections

were stained with haematoxylin and eosin and
periodic acid schiff stains for light microscopy.

Results

Out of the total 60 cases studied, histopathological

diagnosis was obtained by light microscopy in 44
(73.3o/r) cases. No changes were observed by

light microscopy in 8 (13.3%) cases. which were

laheled as minimal change GN. In the remaining

36 (60%) cases various histological changes were

found. Immune complex deposition were detected

in 28 (46.7%), while no deposits was observed
in 17(26.7%) cases by DIF microscopy. Out of
these 17cases where no deposits were observed,
8 were due to minimal change GN.

DIF was positive in 28 (75.7%) and negative in 9

(24.3%) of the confirmed diagnosd cases (table

I). All cases of membranous GN, systemic lupus

erythematosus (SLE), rapidly progressive

glomerulonephritis (RPGN), and anti-GBM

nephritis were DIF positive. Immune deposits
were also observed in 2 out of 3 cases of diffuse

proliferative, 12 out of ] 5 cases of

mesangioproliferative GN, 3 out of 5 cases of

focal glomerulosclerosis. No deposits were.
observed in minimal change GN, chronic GN and

diabetic nephropathy.

Table - I: CO/llparisoll hetweell hislOpathologicl/1 alld
DI Ffilldillg.\'

Types of
Glomerulonephritis

Histologically
confirmed

cases
(n=44)

Immunof-
luorescent

Microscopy
(n =4~)

IF+veIIF-ve

No changel
minimal change
Diffuse GN

o

2

2

o

()

Mesangioprol ifcrati ve
GN

3

Membranous GN

Focal Glomerulosclerosis

Chronic GN

Rapidly Progressive GN

Systemic Lupus
Erythematosus
Henoch-Schonlcin
purpura

Diabetic nephropathy

Anti-GBM nephritis

Total

7R

x 0

3 2

15 12

6 6

5 3

2 0

I I

2 2
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Deposition of IgG was observed in 22 (78.6%),
IgM in II (39.3%). IgA in 3 (10.7%), C3 in 17
(60.7%), C4 in I (3.6%), Clq in 3 (10.7%), and
fibrinogen in 14(50%) out of the 28 DIF positive
cases (tanle Il). No fixation of any antisera
occurred in minimal change GN, chronic GN and
diabetic nephropathy. Hence. all these cases
were labeled as DIF negative. Deposits were
mostly granular in pattern, generalised in
distribution. and located in the glomerular
basement membrane (GBM) (fig.-I). Continuous
linear deposition characteristic of anti-GBM
nephritis was seen in one case, but this could
not be diagnosed by light microscopy. In the

Decemher 1997

case of RPGN, linear interrupted deposits of
IgG and fibrinogen were seen along the GBM.
In all remaining cases a granular pattern was
demonstrated. The distribution of immune

deposits were generalised in all cases except

focal glomerulosclerosis and SLE where a focal
distributionwasdetected.The immunecomplexes
were located mainly in the GBM, but in focal

glomerulosclerosis and Henoch-Schonlein
purpura mesangiallocalisation was observed. In
mesangioproliferative GN and SLE, immune
deposits were detected in both mesangium ;md
GBM (fig.-2).

Table. II : Commoll def/osi/s, f/allem alld si/l'S ()fdef/osi/ioll ill ditTerell//I'/'eS of GN
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Types of GN No. of IF +ve Common deposits Pattern of deposits Sites of
cases cases deposits

Minimal change GN X 0 None -

Diffuse proliferative 3 2 IgG. C3. IgM Generalised. diffuse GBM
GN scattered. granular

Mesangioproliferative 15 12 IgG. F. C3. IgM. Generalised. diffuse GBM&
GN Clq granular Mesangium

Membranous GN 6 6 IgG. C3.F. IgM. Clq Generalized. diffuse GBM

granular

Focal 5 3 C3. IgM. IgG Focal. segmental. Mesangium
Glomerulosclerosis granular

Chronic GN 2 0 None - -

Rapidly Progressive I 1 F.lgG Interrupted. liner GBM
GN

Systemic Lupus 2 2 IgG. C3. IgM. IgA. Focal. segmental. GBM&

Erythematosus Clq. F. granular Mesangium

Henoch-Schonlein I I IgA. IgG. F. C4. Generalised. diffuse Mesangium
Purpura granular

Diahetic Nephropathy 1 0 None - -

Anti-GBM Nephritis I I IgA.F. Continuous. linear GBM
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Fig.-) : Dt((U.H'gralll/lar ,It'IW,I/lS al"lIg ~/"lIIel/llar

ba,l('m('//t IIIt'lItbrwll'. Allti-Ig(;. (III F X 1(0)

Fig.-2: Foca! segmelltal grallular def/osits ill
me,l'allgiulII alld glomerular f1a,\'l'lIIellt
membralle ill SLE. Ami-C3. (D! F X !50)

Discussion

The majority of GN are due to immunological

assault on the kidneys. As complete recovery

occurs with the institution of therapy in many
forms of GN, there is need for prompt diagnosis

and treatment. In the present study, out of the 45
cases in which glomeruli were found immune

complex deposition were observed in 28 (62.2%),

while no deposits were observed in 17 (37.8%)

cases by immunofluorescent microscopy. Similar
findings have been reported by others.)'" On

histopathological examination, glomeruli were

detected in 44 cases in our study. However, in 8

(18.2%) of these 44 cases, no change could be

detected by histopathology and these were labeled

as minimal change GN. No immune deposits
were observed by DIF in these 8 cases. Immune

deposits in glomeruli as assessed by

immunofluorescent microscopy is usually absent,
and this finding is one of the main criterion for

diagnosis of minimal change, and on light

IlllcroSCOpy the glomeruli shows no significant

alteration." In the remaining 9 (20%) cases,

although various histopathological changes was

seen by light microscopy, no deposits could be

demonstrated by immunofluorescent microscopy.

This may be due to two reasons: firstly, the

immune deposits are often more strikingly found
early in the course of the GN and as histological

damage develops, this become less apparent or

even absent.7 This probably explains the absence

of immune deposits in the 2 cases of chronic GN

in our study. Secondly, in cases where
immunoflurescence reveals no immune

complexes within the glomeruli the lesions may
not be due to immunologic mechanisms.x Non-

immunologic activation of C3 might cause
glomerular damage, and in these negative cases

kinins and other systems may be involved."

Anti-GBM nephritis was demonstrated in one

(3.6%) and immune complex nephritis in 27 out
of the 28 DIF positive cases. Similar incidence of

anti-GBM nephritis has also been reported by

other investigators.),'II," Both immune complex
and anti-GBM nephritis produce identical lesions

on histopathology and also present similar clinical
manifestations, and these two entities can be

differentiated only by immunofluorscent and

electron microscopy.) Since electron microscopes
are not easily available in our country. the

diagnosis ofanti-GBM nephritis therefore depends

solely on immunofluorescent microscopy.

In the past, GN was classified only on clinical

presentation. It is now recognised that there is

poor correlation between the clinical presen-

tation and histological findings. As such, any
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technique which identities the particular lesion

quickly, easily and definitely may be of great
clinical assistance. There is a characteristic

immunotluorescent pattern for each immunolo-

gical types of ON. Thus, in biopsy specimen

where light microscopic diagnosis is either

doubtful or is not possible, immunotluorescence

may reveal a pattern which enables the glomerular

lesion to be identified. Also, the two immunologic

types of ON, i.e., immune complex and anti-

OBM nephritis can easily be differentiated by
this technique.

Immunofluorescent microscopy is not the

subsitute for standard light microscopy; both

the procedures when applied together contribute

to a better understanding of glomerulonephritis.

Immunotluorescent microscopy most certainly

provides important supporting evidence, and

together with histopathological diagnosis is

essential for accurately diagnosing the different

types of glomerulonephritis.

References

I. Wilson CB, Dixon FJ. Immunopathology and
glomerulonephritis. Ann Rev Med 1974; 25:
85-98.

.., Kupor LR. Mullins JD. McPhaul JJ.
Immunopathologic findings in idiopathic renal
haematuria. Arch Intern Med 1975: 135:
I204- I I.

3. Larsen S, Brun C. Immune deposits in human
glomerulopathy:Auorescent microscopyfindings

December 1997

in 366 kidney hiopsies correlated to symptoms.
clinical course and immunosuppressive therapy.
Acta Path Microbiol Sl:and 1979; 87 : 321-33.

4. Merril JP. Glomerulonephritis. N Engl J Med
1974:89: 313-9.

5. Churg J. Gerber MA. The pr<lI:essing and
examination of renal hiopsies. Lah Med 1979:
10 : 591-6.

6. Vi\ches AR. Turner DR, Cameron JS. et al.

Significance of mesangial IgM deposition in

minimall:hange nephrotil: syndrome. Lah Invest
1982: 46 : 10-5.

7. Wilson CB. Dixon FJ. Glomerulonephritis. In:
Samter M. Immunological diseases. 3rd cd.
Boston: lillie Brown & Co.. 1978: 1348-82.

8. Sinniah R. The pathologil: criteria and
dassifil:ation of primary glomerulonephritis.
In: Takeul:hi T. Sugino N. Oha K. Eds. Asian
Manual of Nephrology. Tokyo: South East
Asian Medical Information Centre 1981: 55-74.

9. Spitzer RE, Valolla Ell. Forristal J. et al. Serum
C3 Iytil: system in patients with
glomerulonephritis. Sl:ielKe 1969: 164 : 4.~6-7.

10. Larsen S. Immunolluoresl:ent mll:rosl:Opy

findings in minimal or no change disease and

slight generalized mesangioproliferative

glomerulonephritis. Al:ta Path Mkrobiol Snmd
1978: 86 : 531-42.

II. Rajaraman S, Pinto JA, Cavallo T.

Glomerulonephritis with I:ocxistent immune

deposits and anti-basement mcmbrane al:tivity.
J Clin Path 1984; 37 : 176-81.

81


