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Abstract. Microglial ce lis were sefectively demonstrated in the central nervous system of adult rabbits and rats using 
lectin lústochemistry . Biotinylated Ricinus communis agglutinin-120 (RCA-l) and biotinylated Griffonia simplicifolia 
B4 isolectin (GSA l-B4) were used as histochemical markers on sections of Bouin-fixed paraffin-embedded cerebrum 
and cerebellum . Results were quite similar using both lectins and both species . GSA I-B4resulted in a bette r staining in 
the rat, while RCA-1 labelling was superior in the rabbit. Neither neurons nor glial cells other than microglia were 
stained with our technique . Lectin histochemistry applied for the detection of microglial cells appears to be of sufficient 
selectivity and may be considered as an important tool in the morphological and neurobiological study of these cells. 

Introduction 

Microglial cells were formerly described by del Rio
Hortega [1], who established a mesodermic nature and 
phagocytic properties for these cells. Since then, these 
neural tissue elements have been the centre of a consid
erable and permanent controversy . Their origin, func
tions and relationships with macrophages appearing in 
lesional foci in nervous tissue have been largely debated 
[2,3; for a review, see 4, 5]. 

Besides the c1assical histological techniques of silver 
impregnation , a certain amount of procedures for the 
detection of microglial cells has been lastly developed. 
Among these procedures , cytochemicaJ [6-8] or immuno
cytochemical methods [9 ; for a review, see 10] have pro
vided outstanding results . 

R ecently , lectin histochemistry has been applied as 
a new tool for the study of the microglia. Thus, Ricinus 
communis agglutinin-120 (RCA-1) and mistletoe lec
tin-1 sele,ctively bind to human [11 , 12] and rat micro
glial cells" [12], and Griffonia (Bandeiraea) simplicifolia 
B4 isolectin (GSA I-B4) binds to rat microglia [13, 14] 

and rabbit retinal microglia [15] . Nevertheless, accord
ing to Suzuki et al. [12], microglia staining showed 
qualitative changes in relation with different species 
and lectins. 

The purpose of the present paper is to st\.ldy the appli 
cation of two different lectins, RCA-1 and GSA l-B4, for 
the detection of microglial cells in two different mamma
lian species, the rabbit and rat. Results between these 
species have also been compared . 

Materials and Methods 

Tissue Preparalion 
Adult New Zealand white rabbits a nd Wistar albino ra ts o f bo th 

sexes were used. Animals we re ke pt in an e nviro nme nt of constant tem 

pe rature, hum idity and day-night cycle and had free access to food and 
water. Under ethe r anaes thesia animals were kill ed by decapitatio n, 

and fragments of cerebrum and cerebe llum we re quickly re moved and 
immersed in Bouin's fixative (75 mJ of a sa turat ed solutio n of picric acid 
in distilled water , 25 mI of pure form alin , 5 rol of glacial ace ti c acid) 
overnight at 4 oc. Afterwashing in tap wate r , sa mpl es were dehydrated 

in etbanol, cleared in xylene and embedded in paraffin . Sectio ns (7 >lm 
thick) \Vere cut and mounted on glass slides. 
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Lectin Histochemistry 
Ti ssue sections were dewaxed a nd re hydrated , and e ndogenous 

pe roxidase activity was blocked with 3% hydrogen pe roxide in metha

nol (15 min). After a rinse in phosphate-buffered saline (PBS; 0 .01 M, 
pH 7 .3) for 15 min , the sectio ns were incubated ove rnight with the bio

tin ylated lectin diluted in PBS , in a humid chambe r. Both lecrins we re 

obtained from Sigma (St. Louis , Mo., USA) a nd used at an optimum 
concent ra tion of2.2 ¡.tg/ml for RCA-1 and 5 ¡.tg/ml for GSA 1-B, . After 
the incubatio n , sections were rinsed in PBS for 15 min and incuba ted in 

extra vidin-ho rseradish peroxidase (ex travidin-HRP , Sigma) at a con
ce ntra tion of 5 ¡.tg/ml in PBS , for 1 h in a humid chamber . Sections were 

rinsed in PBS for 15 min and treated with a solutio n of3-3'-diaminoben

zidine tetrahydrochloride (Sigma) and hydroge n peroxide (5 mg dia mi

nobenzidine, 10 ml PBS , 30 ~t1 0.3% H 20 2) unde r light-microscopical 
control. After a rin se in distilled wa te r , sections were dipped in 1% 
osmium tet roxide in distilled wate r for 20 min to intensify the reaction 
product. Sections were washed in ta p water and briefly co unte rstained 
with Carazzi's haematoxylin for 20-30 s. Finally, they we re washed in 

tap water , dehydrated , cleared and mounted in Eukitt (Kindle r, Frei
burg, FRG) . The histochemical procedure was pe rformed at room te m

perature. 

Controls 
Con trols were perfornled by incubation eithe r with RCA-1 in the 

presence of 0.2 M lactose (Sigma) or with GSA I-B. in the presence of 
0.2 M melibiose (6-0-c.v-D-galactopyranosyl-D-glucose; Sigma), to 
saturate Iectin-binding si tes thus preventing inte raction with sugars of 
tissue components . In addition , controls not previously treated with the 

biotinylated lectin were incubated in ex travidin-HRP in orde r to dis

card a nonspecific tissue binding . 

Results 

Rabbit 
Lectins RCA-l (fig.l) and GSA I-B4 (fig .2) clearly 

demonstrated positive ce1Js with classical microglial cyto
morphology in both the cerebrum and the cerebellum , 
with slight preponderance in the grey matter. 

Cells stained for RCA-1 showed small , triangular , 
spindle- 01' round-shaped cell bodies and 2-4 elongated 
and tortuous cell processes branching and thinning out 
distany (fig.3 , 4). The cell nucleus, devoid of reaction 
product, occupied most of the cell body volume. Fre
quently, microglial cells were located near blood capillar
ies (fig.4) , though cell processes such as astroglial end
feet were never seen. Sometimes , microglial ceUs were 
seen abutting on neuronal or astroglial somata (fig .4). 

Neurons , astrocytes and oligodendrocytes did not 
react with RCA-l and were easily jdentified by haematox
ylin counterstaining. 

Results comparable to those described aboye were 
obtained, by using lectin histochemistry for GSA I-B4. 
Yet , the intensiveness of the reaction product was slightly 
weaker with this lectin (fig.2, 5). 

Rat 
In this species, positive microglial cells were less abun

dant in both the cerebrum and the cerebeUum. Further
more , these cells were more intensely stained with GSA 1
B4 (fig. 6) than with RCA-l (fig.7) lectin histochemistry. 
Rat microglial ceUs , with shorter and less ramified pro
cesses, showed simpler morphological features compared 
with rabbit microglia. Positive cells showed tissue distri
bution and relationships similar to those described for the 
rabbit with respect to astrocytes , neurons and blood capil
Jaries. 

The incubation of RCA-l in the presence of lactose 
and with GSA 1 -B4in the presence of melibiose resulted in 
a complete absence of histochemical staining in both the 
rabbit and the rat nervous tissue. 

Discussion 

The present study demonstrates that lectin histochem
istry using RCA-l or GSA I-B4 on paraffin sections of 
Bouin-fixed material is suitable to detect microglial ceJls 
in the rabbit and rat central nervous system . 

Morphological criteria alone are enough to consider 
these cells as microglial cells. The cells discussed in our 
study shared identical morphological features with micro
glial cells described classica lly in the silver-impregnated 
central nervous system. It deserves mention that paraffin 
sections used in our study are considerably thinner than 
those used for classical metallic impregnations , whereby it 
is more difficult to follow the course of the cell processes . 

In our study , cells stained with lectins were clearly dis
tinguishable from other lectin-negative glial cells. Lectin
positive microglial cells never showed processes similar to 
astrocytic end-feet and were never seen bordering the 
nervous parenchyma . Furthermore , lectin-positive cells 
in the white matter were never seen forming rows as is 
characteristic of oligodendrocytes . 

In our material, we have found sorne morphological 
differences between m..icroglial cells of the rabbit and the 
rat. Thus, rabbit microglia exhibit ceJl processes which are 
slenderer and more delicate than those of the rat micro
glia. This difference confirms classical observations on sil
ver-impregnated frozen sections . 

Different lectins ha ve been used on several species to 
identify microglial cells : human (RCA-l [11 , 12]) , rat 
(RCA-l~nd mistletoe lectin-l [12 , 13]) and rabbit cells 
(retinal microglia , GSA I-B4 [15]). Histochemical meth
ods used in these studies have also been diverse: biotinyl
ated lec ti n and avidin-HRP [11]; lectin , antilectin anti
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Fig.l. Cerebrum. Rabbit. RCA-l-positive microgliaJ cells interspersed throughour rhe nervous parenchyma. x 295. 

Fig.2. Cerebrum. Rabbit. GSA-I-B.-positive microglial cells. x 295. 

Fig.3. Cerebrum. Rabbir. RCA-l-positive ramified microglial cell. x 800. 


Fig.4. Cerebrum. Rabbit. RCA-l-positive ramified microglial cell near a blood vesseJ. Arrow = Neuronal cell body; arrowhead = astrocyte. x 800. 

Fig.5. Cerebrum. Rabbit. GSA-I-B.-posirive lnicroglial cell with slender and branching processes near a blood vessel. x 800. 


Fig.6. Cerebellum. Rat. GSA-I-B4-positive microglial cells in the plexiform layer. x 300. 


Fig.7. Cerebrum. Rat. RCA-l-positive microglial ceUs. x 300. 
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body, biotinylated anti-antilectin antibody and avidin
biotin-HRP complex [12], or HRP-conjugated lectin [13, 
15]. We have used two species, the rabbit and rat, two bio
tinylated lectins (RCA-l and GSA I-B4) and extravidin
HRP. According to the product specifications, the extra
vidin is a modified form of purified avidin that combines 
the highly specific activity of avidin with the low back
ground staining of streptavidin. Our results demonstrate 
that there are no strong differences in the histochemical 
labelling with both lectins . However , RCA-1 provides 
better results in the rabbit whereas GSA I-B4 is better in 
the rat. As indicated by Suzuki et al. [12] , such differences 
could be due to subtle variations among species in the con
formation of the microglia l surface glycoproteins. 

RCA-1 is a lectin obtained from R. commllnis (castor 
bean) with a molecular weight of 120 kD .This lectin binds 
specifically to cell surface ~-D-galactose residues [12]. 
GSA I-B4 is obtained from Bandeiraea simplicifolia (G. 
simplicifolia) , has a molecular weight of 114 kD and binds 
specifically to ex-D-galactose terminal residues [13] . The 
binding of Jectins to microglia ceUs is inhibited by the incu
bation in the presence oflactose (for RCA-1) or melibiose 
(for GSA I-B4). This points out the specific binding of 
these lectins to terminal carbohydrate residues on the cell 
surface. 

Heretofore , lectin histochemistry has been scarcely 
used to investigate the origin of the microglial cells [14 , 15J 
or the reactions ofthis cell type to diffe rent insults , both in 
experimental [16J and human pathology [17-19]. In our 
opinion, lectin histochemistry provides sound advantages 
for the study of the microglia. These techniques are very 
specific , can be applied on paraffin-embedded tissue sec
tions and are suitable for electron microscope studies 
[13J. These properties highlight lectin histochemistry as 
an outstanding tool for the research on the neurobiology 
of this controverted cell type. 
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