










Mubarak M  et al

Journal of  Nephropathology, Vol 1, No 2,  July 2012       www.nephropathol.com96

positivity (1+ in each case) of  IgM in all cases 
and C3 (trace to 1+) in 7 cases.
4.4.4. Pronase enzyme method

 Pronase technique showed same results as by 
the citrate buffer based method.

4.5. Membranous GN (MGN) (n=11)
4.5.1. IF-F method

 All cases of  MGN showed diffuse granular 
membranous positivity of  IgG (2+ to 3+ in each 
case) (Figure 2).

Figure2. Global, granular, membranous positivity of  IgG 
(3+ positivity) on snap-frozen sections in a case of  mem-

branous GN   (IF, ×400)

4.5.2. Tris buffer based HIAT method

 IgG was negative in 1 case, while 4 cases 
showed 1+ intensity, 6 showed 2+ intensity 
(Figures 3 and 4). C3 was negative in 3 cases, 
while 3 cases showed 1+ intensity, and 5 cases 
2+ intensity.  All cases showed negativity for 
C1q.
4.5.3. Citrate buffer based HIAT method

 IgG was negative in 5 cases, while 4 cases 
showed 1+ intensity, 2 cases showed 2+ intensity. 
C3 was negative in 4 cases, while 7 cases showed 
1+ intensity. 
4.5.4. Pronase enzyme method

 IgG was negative in 6 cases, while 5 cases 
showed 1+ intensity. C3 was negative in 5 cases, 
while 6 cases showed 1+  intensity. 

4.6. Membranoproliferative GN (MPGN) (n=2)
4.6.1. IF-F method

 IgG was negative in one case and positive in 
the other case with 3+ intensity. IgA was negative 
in one case, while other one was positive with 1+ 
intensity. IgM was positive in both cases with 3+   
intensity. C3 was positive in both cases with 2+ 
intensity. C1q was positive in both cases with 1+ 
intensity in one case, and 2+ in the other.                                       

Figure1. �7�K�H���R�Y�H�U�D�O�O���U�H�V�X�O�W�V���R�I���L�P�P�X�Q�R�À�R�X�U�H�V�F�H�Q�F�H���I�R�U���,�J�*���X�V�L�Q�J���D�O�O���W�K�H���I�R�X�U���P�H�W�K�R�G�V��



 www.nephropathol.com      Journal of  Nephropathology, Vol 1, No 2, July 2012

Renal immunoflourescence on paraffin sections

97

4.6.2. Tris buffer based HIAT method                                                                                              

 IgG was negative in one case, and positive in 
the other case with 3+ intensity. IgA was negative 
in 1 case other 1 was positive with 1+ intensity. 
IgM was positive in both cases with 2+ intensity 
in each case.C3 was positive in both cases with 
1+ intensity in each case. C1q was negative in 
both cases. 
4.6.3. Citrate buffer based HIAT method

 IgG was negative in one case, while the other 
one was positive with 2+ intensity. IgA was nega-
tive in one case, while the other one was positive 
with 1+  intensity. IgM was positive in both cases 
with 1+ intensity in each case.C3 was negative in 
both cases. C1q was negative in 1 case, while the 
other one was positive with 1+   intensity.
4.6.4. Pronase enzyme method

 IgG was negative in one case, while the other 
one was positive with 1+ intensity. IgA negative 
in1 case, while other 1 was positive with 1+   in-
tensity. IgM was positive in both cases with 1+ 
intensity in each case. C3 was negative in both 
cases. C1q was negative in one case, while the 
other one was positive with 1+ intensity. 

4.7. Lupus nephritis (LN) (n=15)
4.7.1. IF-F method

 IgG was positive in all cases, seven cases 
showed 2+ intensity, while eight cases showed 3+ 
intensity. IgA was negative in one case, while nine 
cases were positive with 2+ intensity and five cas-
es with 3+ intensity. IgM was positive in all cases, 
with one case showing 1+ positivity, two cases 
2+ intensity and 12 cases 3+ intensity. C3 was 
positive in all cases, 12 cases showed 2+ intensity 
and three cases 3+ intensity. C1q was positive in 
all cases, with 1+ positivity in one case, while nine 
cases showed 2+ intensity and five showed 3+ 
intensity.
4.7.2. Tris buffer based HIAT method                                                                                      

 IgG was positive in all cases, 5 cases showed 
1+  intensity , and 10 cases, 2+ intensity. IgA was 

negative in one case, while three cases showed 
1+ intensity, 9 cases, 2+ intensity and 2 cases, 3+ 
intensity. IgM was negative in one case, while14 
cases showed 2+ intensity. C3 was positive in all 
15 cases, six cases showed 1+ intensity, and 9 cas-
es, 2+ intensity. C1q was positive in 10 cases, all  
showing 1+ positivity.
4.7.3. Citrate buffer based HIAT method

 IgG was negative in four cases, while nine 
cases showed 1+ intensity, and 2 cases 2+ inten-
sity. IgA was negative in two cases; while10 cases 
showed 1+ intensity, and three cases showed 2+ 
intensity. IgM was negative in one case, while 14 
cases showed 1+ intensity. C3 was negative in 
six cases, while nine cases showed 1+ intensity. 
C1q was negative in seven cases, while eight cases 
showed 1+ intensity.
4.7.4. Pronase enzyme method

 IgG was negative in six cases, while nine cases 
showed 1+ intensity. IgA was negative in three 
cases, while12 cases showed 1+ intensity. IgM 
was negative in two cases, while 13 cases showed 
1+ intensity. C3 was negative in six cases, while 
nine cases showed 1+ intensity. C1q was nega-
tive in seven cases, while eight cases showed 1+ 
intensity.

Figure3. Global, granular,  membranous positivity of  IgG 
(3+ positivity) on TBS-HIAT treated paraffin sections in a 

case of  membranous GN (IF, ×400).
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Figure4. Global, granular, membranous positivity of  IgG 
(1+ positivity) on TBS-HIAT treated paraffin sections in a 

case of  membranous GN (IF, ×400).

5. Discussion
 To the best of  our knowledge, this is the first 
study from Pakistan on the direct IF examination 
of  FFPE tissue sections of  native renal biopsies 
in a number of  immune complex-mediated glo-
merular diseases. Although, IF-F is the method 
of  choice to detect and localize antigens in the 
different compartments of  the glomerulus, the 
facilities for procuring fresh frozen tissue are not 
available in all hospitals and sometimes frozen 
tissue does not contain glomeruli (4). In such 
situations, the only alternative that remains is that 
of  the use of  FFPE tissue for IF study (4). How-
ever, formalin fixation leads to marked changes 
in the quaternary structure of  protein antigens, 
resulting in the denaturation and loss of  antigenic 
epitopes, which are recognized by antibodies for 
antigen-antibody binding (2-4). These antigenic 
epitopes can be recovered by various treatments 
of  FFPE tissue including HIAT and enzymatic 
methods (4-17). Many researchers have tried dif-
ferent recipes for antigen recovery and IF on 
FFPE tissue specimens. However, these meth-
ods are still not well standardized. Some studies 
have shown acceptable results with these various 
methods of  antigen retrieval, whereas other stud-
ies have not found antigen retrieval methods very 
successful (4, 7, 9, 11). 
 Antigen retrieval has been proved effective 

with HIAT using TBS and citrate buffers and 
the enzyme pronase (4). In this study, we used all 
the above three methods to retrieve the antigens 
and perform the IF subsequently. We found TBS 
based HIAT most useful among the three meth-
ods. It was found to retrieve antigens success-
fully in most of  the cases of  immune complex-
mediated GN. IF staining yield with this method 
was much better than either citrate buffer based 
HIAT or pronase methodologies.
 While comparing the IF done on FFPE tissue 
to the IF-F in cases of  IgAN, we found compat-
ible results with IF-F and the Tris buffer method. 
Two cases of  IgAN were included in our study, 
showing 2+ and 3+ positivity for IgA on IF-F 
and the Tris buffer method. IF staining on ci-
trate buffer and pronase treated FFPE sections 
exhibited 1+ positivity for IgA by either method. 
Nasr et al. (4) compared the IF findings on fro-
zen sections and pronase digested paraffin em-
bedded tissue. They found 88% positivity of  IgA 
by the pronase digestion method. Our findings 
are slightly inferior to those of  Nasr et al. (4) 
when pronase treatment of  the tissue sections is 
considered. However, TBS based HIAT yielded 
equivalent results to those of  IF-F. Fogazzi et al. 
(8) also found a high concordance rate between 
the positive and negative cases in IgAN. 
 While comparing the IF done on FFPE to the 
IF done on frozen sections in cases of  MGN, 
we found compatible results on IF-F and IF on 
TBS based HIAT method. Eleven cases of  MGN 
were included in our study, showing 1+ and 2+   
positivity for IgG and C3 in all cases by frozen 
method and TBS-HIAT treated FFPE sections. 
The IF staining with citrate buffer and pronase 
digested FFPE sections exhibited  1+ positivity 
in all cases of  MGN. 
 Nasr et al. (4) also compared the IF findings 
on frozen section and pronase digested FFPE 
sections in eight cases of  MGN. They found 50% 
positivity of  IF in MGN by pronase method. In 
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this context, our findings are superior to those of  
Nasr et al. (4). However, the intensity of  stain-
ing was lower with enzymatic method as com-
pared with TBS-HIAT method. The experience 
of  Fogazzi et al. (8) was also more or less similar 
in this disease.  
 While comparing the IF done on formalin 
fixed paraffin embedded tissue to the IF done on 
frozen sections in cases of  IgM nephropathy, we 
found concordant results of  frozen and IF on 
Tris buffer treated paraffin tissue. It may be men-
tioned here that the studies by Nasr et al. (4), and 
Fogazzi et al. (8) did not include cases of  IgMN.
While comparing the IF done on FFPE sections 
to the IF-F in cases of  MPGN type 1, we found 
compatible results of  frozen and IF-P on Tris 
buffer. Nasr et al. (4) compared the IF-F and IF-
P. They found 60% positivity of  IF in five cases 
of  MPGN type 1 by the pronase digestion. Our 
findings are superior to those of  Nasr et al. (4), 
although the intensity of  staining was less with 
citrate and pronase methods. 
 While comparing the IF done on FFPE tis-
sue to the IF-F in cases of  LN, we found highly 
concordant results with frozen and the Tris buf-
fer based HIAT method. IF staining on citrate 
buffer based HIAT and pronase treated FFPE 
sections exhibited less intense positivity for IgG, 
IgA, IgM, C3, and C1q. In LN, our results are 
completely in agreement with those of  Nasr et al. 
(4). They found 100% positivity of  LN cases by 
the pronase digestion method. Fogazzi et al. (8) 
also found similar high rate of  concordance be-
tween the IF-F and IF-P methods in this disease.

6. Conclusions
 In conclusion, the findings from this study 
show that the heat treatment and proteolytic di-
gestion of  FFPE renal tissue sections are valuable 
salvage techniques for IF study if  frozen tissue is 
not available. These methods can be utilized in 
the laboratories which lack the facilities for pro-

curement of  fresh frozen renal biopsies. 
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