
LOCALIZATION OF BLOOD-GROUP SUBSTANCES A 
AND B IN ALCOHOL-FIXED HUMAN GINGIVAE 
BY 1NDIREC'l' IMMUNOFLUORESCENCE 
TECHNIQUE 
b y  

PER B R A N D  l'/AK(i 

Hlootl-group substances have been denionstr;ited hy serologic 
methods to be present in in:iny 1iuiii:in secretions as well a s  in  
tissue extracts :rnd cell suspensions. Recently the histologic dis- 
tribution of the blood-group :intigens h:is been studied hy iiii- 
iiiuiiofluorescence techniques, which combine the specificity of 
serologic reactions with cytologic localization (Glynn, f1olboroir7 
& Johnson, 1957;  Gl!ynn it Holhororm, 1059; ,SzuZnirin, 1960; Szrrl- 
m m ,  1962). The antigens have been shown to  be either :ilcohol- 
estr:ict:rble or w:rter-soluhle. 

'The present investigation is :in :ittempt to detect 1)lood-groul) 
subqtances A and B in gingival epitheliuiii, :md l o  coi i ipre their 
distribution in the surf:ice epitheliuiri and the pocket epitheliuiii. 

Sections of frozen tissues h:ive been eriiployetl in e:irlier iiii- 
iiiuiiofluorescence studies of blood-group suhstnnces. However, 
such sections were found unsatisf:ictory for the app1ic:ition of 
fluorescence techniques to  huiiian gingiva ( 1 ~ I ' ( I J l t l f Z < I t y  cS? Z<r<~fis ,  
1965 ) . Sections of :rlcohol-fixed gingivae, on the  other h:ind, ]let-- 

rnitted precise localizntion of fluorescent innteri:il. I n  the present 
study, alcohol fixation was sulisfactory also for the  deiiionstr:i- 
tion of epithelial blood-group substances, although it  had been 
reported that t hew :ire :ilcohol-soluble ( S z i i l n i t r n ,  19tiO ) . 
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zation, the sections were washed for 1 minute in each of three 
baths of cold buffered (pH 7.2)  saline (Sain te -Marie ,  1962). The 
slides were wiped dry, except for the areas containing the sec- 
tions. These were covered with drops of the anti-A solution. The 
slides were ininiediately placed in a moist container and incu- 
bated for 3 0  niinutes a t  rooin teinperature. The antiserum was 
decanted, the slides were rinsed twice in buffered saline, and 
then washed with gentle agitation in two changes of buffered 
saline -~ each time for 5 minutes. The slides were next wiped 
dry, except for the areas with the sections. Each tissue section 
was covered with one or the other of the labeled antisera for 
20 niinutes, was then rinsed, washed, and dried a s  described. 
A drop of seinipermanent mounting niediuin ( R o d r i q u e z  & I l e in -  
Arrrdt, 1960) was placed on each section, and a cover slip was 
applied. 

Fluorescence microscopy was carried out with an ultraviolet 
light source (Osraiii HBO) and BG38 and UG1 primary filters, 
with a Euphos-glass secondary filter. The sections were examin- 
ed for specific, yellow-green fluorescing features. Photographs 
were taken with 35 inin daylight color reversal film (High Speed 
Ektachroine), the exposure time varying froiii 60 to 90 seconds. 

The anti-yG-, anti-?A- and anti-yM-globulin sera produced 
staining of glandular acini (Fig. 2) .  The anti-A antibodies (hu-  
inaii globulins) reacted with the A substance in the mucous 
acini; the anti-globulin sera, in turn, combined with the bound 
human globulins. The labeled anti-albuinin and anti-fibrinogen 
sera did not stain glandular sections exposed to anti-A nnti- 
bodies. Moreover, the anti-globulin sera did not stain the sec- 
tions except when there was an intervening layer of bound anti-A 
antibodies. These antibodies apparently were present in the yG-, 
the yA- and the yM-fractions of the blood-grouping seruiii since 
staining was obtained with all of the three corresponding anti- 
sera. This was in accord with the recent findings of Kitnkel & 
R o c k e y  (1963) .  

Since the anti->)(;- and the anti-?A-globulin sera produced the 
most intensive fluorescence of mucous-bound anti-A antibodies, 
these sera were chosen for the final antibody layer in the study 
of gingival tissues. Sections of each of the five speciinens were 
first stained with anti-yG and anti-yA by a direct technique, be- 
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theliuni of blood-group 0 ~ v a s  unst:rineti hoth when anti-A or 
anti-R WRS used a s  the first :intibody 1;iyer. 

( 3 )  To 0.5 1111 of the anti-A solution w:is :rdded 0.5 1111 o f  :I 

coiiii1ierci:d solution o f  blood-group substance A (I<niclterhocker 
Biologicals Inc., New Tork, N. Y.) .  Also, 0.5 1111 of the :intiseruiii 
was mixed with 0.5 1111 of wline. The iiiixtures were iucuhated 
for  a n  hour  at 37" C and for 12 hours  :it 4" C. They were then 
centrifuged a t  7 0 0  g for 30 ininutcs. \YIien the :intiwruin :id- 
sorbed with the A antigen \\':is used in t h e  l irst  :intihotly 1:iyer 
on tissue of blood group A, the epitheliuiii shelved no fluor- 
escence. Thus  ;I specific blockiiig o f  the  coiiihining properties 
of the :intiseruiii had occurred. When the :intiseruiii ini vet1 i th 
saline w a s  used, the staining reaction W:IS siniilnr t o  that 1)ro- 
duced by nonndsorbed seruiii. 

(4 )  When tissue sections of blood group A ~ ~ after hcing ex- 
posed to anti-A serum ~ were treated with unlabeled anti-yG 
for 30 minutes, the staining reactions with 1:ibeled ;inti-?(; were 
iiiore or less conipletely inhibited. Noriii:il rabbit seruiii, a s  ti 

substitute for the unlnheled anti-yG, did not interfere with the 
staining reactions. Specific blocking of the staining w:i$  :rlso 
obtained by applying unlabeled anti-yA prior to the inc ih i t ion  
with 1:ibeled anti-yA-globulin seruiii. Blocking reactions were 
carried out with similar results on sections of Is tissue pretreat- 
ed with :inti-B antibodies. 

liEStT1,TS 

13lood-group substances A :rnd 12 were tlicclosed in gingival 
surface epitheliuin of subjects with the corresponding hlootl 
groups. No difference w a s  observed in  the distributions of the 
two antigens. Specific fluorescence, intlic:iting the prewnce of 
blood-group subst:ince, intensively outlined the cell iiienibr:ines 
of the stratum spinosuiii (Fig. 3 ) .  In  :I few speciiiiens with wide 
interstices in the epitheliuin, thc intercellulur bridges :ippenred 
stained a s  well. 'Hie basal layer, of from one to five cells in 
thickness, was invnriahly unstained :is was the  para1,er:itotk or 
keralinized layer (Fig. 3 ) .  

The staining intensity did not becoiiie reduced by wishing of 
the tissue specimens for 48 hours  in  saline. Furtheriiiore, the 
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niay therefore be recommended for studies of epithe1i:il a s  well 
:is of wcitersoluble hlood-group subst:inces. The method per- 
mitted excellent localization of fluorescent material. 

Earlier investigations concerned with the histologic distrihu- 
tion of 1)lood-group substances were b:ised on direct immuno- 
fluorescence techniques, einploying one nntiseruni layer of la- 
beled anti-A or anti-B of high titers. In  the study here reported 
: i n  indirect technique w a s  chosen for two reasons. First, mul- 
tiple layer o r  "snndwich" staining is suhstantiallg more sensitive 
than single layer 1r:icing (Brnfner,  1961; Ntrirn, 1962). Second, 
there is no need for the production of strong and fluorescein- 
labeled :inti-A and :inti-H sera. Coiiiniercially :ivail:ible hlood- 
grouping sera were used in the first antibody layer, and either 
anti-yG- or :inti-yA-glohuliii seriini in the second layer. Onc has 
to bear in mind, however, that the antigens corresponding to 
the latter antisera are present throughout the ~ ingiva l  connective 
tissue (Hrtrntltzrwg c t  K I ' I I I I S ,  1965). Connective tissue flnor- 
escence due to blood-group :intigens may therefore he obscured 
by fluorescence caused by re:ictions between the second layer 
of antibodies and the corresponding p1:isina proteins (Fig. 5 ) .  
This drawback niay be :woidetl by ~ i s ing  antiserum 1,roduced 
in rabbit : i s  the first layer, and :~nti-rnb~)it-glo~)~ilin serum :is 

the second layer. Such a coinbination of :intisera ni:iy r~eve:tl 
whether or not the alcohol fix:ition affects the Mood-group :in- 

tigens of blood vessels which - like the epithelial antigens - -  
:ire alcohol-extr:ict:ihle ( S z i i l r n t r n ,  1 NiO ).  

S " m 1 A R Y  

Hlootl-group subst:inces A and IS were disclosed in gingival 
epithelium by :in indirect innnunofluorescence technique. The 
antigens were resistant to water extraction, :ind were not affect- 
ed by ulcohol fix:ition. They were present in the stratum spi- 
nosuin of the surface epitheliuin, and in the superficial layers 
of the epithelium of the snlcus area - -  but not farther apically 
in the pocket epithelium. This inny s ippor t  the concept thxt the 
pocket epitheliuin a t  a11 times consists of  young cells, sirice the 
biosynthetic capacity of producing blood-group :intigens seeiris 
to depend on :I cert:iin 1ii:rturity of the epithe1i:il cell. 
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