
• 

Alpha-foetoprotein in Chronic 
Lymphocytic Leukaemia * 
Luise Komlos, Ph.D. 

Jaffa Nothman 

Meir Djaldetti, M.D. 

Isaac Halbrecht, M.D. 


The preseEce of a membrane re

ceptor for alpha foetoprotein 

(AFP) antigen on normal lympho

cytes as well as its immunosuppres


4sive effect on these cells l- make 
especially interesting investigations 
on this antigen in lymphoprolifera
tive disorders. Oncofoetal antigens 
were found in patents with Hodg
kin's disease ,s,6 in cases of sar
coma ,7 and in circulating lympho
cytes of patients with lymphomas. 8 

In view of some antigenic simila
rities between foetal and Cll lym
phocytes,9 the different distribu
tion of the major membrane glyco
proteins on the lymphocyte surface MATERIALS AND METHODS 
of normal and Cll T and B lym

Patientsphocytes, to the relative immunolo
gical inertness and immu noincom The study comprised 12 patients 
petence of the circulating lympho with Cll (Table 1). Their disease 
cytes in Cll pa tients ,11,12 we found status, according to Ray'sl3 clinical 

I, 	 that it rna y be of in terest to exa staging of Cll, was classified from 
mine these cells for the possible o to III . Eight of the 12 patients 
presence of a membrane-bound were in a mild to moderate stage 
oncofoetal antigen. The current pre (0-1), and patients 4, 8, 9 and 12 
liminary study was initiated to in (Table 1) in a more severe stage 
vestigate whether experimental (II-HI); three of them received anti 
evidence can be obtained on the leukaemic treatment at the time of 
presence of AFP antigen on lym examination (Table 1). Seven 
phocytes from Cll patients. Based healthy blood bank donors (male) 
on the observations that AFP can served as controls. 
suppress certain T-cell-dependent 

Methodsfunction ,2-4 the possible correIa tion 

of this antigen with the patients' The indirect fluorescent techni

T-lymphocyte markers was also que was used to obtain experimen


{:a 	 considered. tal evidence of AFP antigen on the 

SUMMARY Alpha-foetoprotein (AFP) antigen was datected by using the in
direct fluorescent technique on lymphocytes from 12 patients with chronic lym
phocytic leukaemia (CLl). The percentage 1)f AFP antigen-positive cells varied 
from case to case and seemed to be highly increased on T-enriched lymphocytes 
from Cll patients. Preincubation of the patients' lymphocytes with anti-AFP 
antibody had an enhancing effect on the E·rosette binding capacity of the treat
ed cells. This capacity was significantly increased by prolonged incubation of 
the treated lymphocytes with sheep red blood cells (SRBC) at 4°C. Preincuba
tion of the patients' lymphocytes with anti-AFP was found to interfere with the 
T-cell Fc-surface receptor for IgG complexes, suggesting the possibility that the 
carcinofoetal antigen may be located on the cell membrane of this subpopula
tion of T-suppressor cells. 
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patients' lymphocytes. To observe 
whether the antigen can be correlat
ed with the patients' T-cell mem
brane, the modulating effect of 
anti-AFP antibody treatment in low 
concentration on T-cell-specific sur
face markers, such as spontaneous 
E-rosette formation with SRBCs 
and the T-lymphocyte Fc IgG re
ceptor, characteristic for a su bpo
pulation of T-suppressor cells,t4 
was examined. For all tests, mono
nuclear cells were obtained from 
Hypaque-Ficoll sedimentation of 
peripheral heparinised blood. 15 

*From the B. Gattegno Research Institute of 
Human Reproduction and Fetal Development, 
and Department of Medicine "B", Hasharon 
Hospital, Petah-Tiqva, Tel Aviv University Me
dical School, Israel. 
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Table 1 	The effect of anti-AFP antibody treatment on membrane fluorescent staining and E-rosette formation of lymphocytes 
from CLL patients 

E rosette % - I hour at 4°C
Total Lymphocytes 	 F1uorescent*

Patients Sex 	 Therapy Untreated Medium Anti-AFP** 
WBC/J.1l % 	 % 

cells 

I M 133,000 96 14 7 6 12 

2 M 26,800 85 . 15 9 15 20 

3 M 32,000 91 20t 6 11 12 

4 M 493,000 80 Leukeran 10 4 4 7 

5 M 30,200 84 15 6 10 24 

6 M 36,000 83 10 9 8 8 

7 M 19,400 78 16 10 16 20 

8 M 42,300 95 Meticorten 10 10 12 21 

9 F 63,000 87 12t 6 8 21 

10 F 47,700 86 19 14 13 II 

11 F 14,100 60 18t 26 28 32 

12 F 42,500 96 Meticorten 15 4 3 3 

*Anti-AFP dilution 1: lO 
tThe percentage of fluorescent staining cells in T·lymphocyte preparations was 30%, 38% and 35%, respectively. 

**Anti-AFP l:200, Student's paired "t" test for statistical evaluation. Preincubation with medium had no significant effect on the E-rosette forma· 
tion. Preincubation with anti-AFP significantly enhanced the percentage of E rosettes (F< 0.01). 

Indirect immu~ofluorescent studies 

To demonstrate specificity of the 
immunofluorescence, the fluores
cein-conjugated antibody (7S goat 
anti-rabbit IgG-Hyland) was absorb
ed overnight at 4°C on the respec
tive normal or leukaemic Iympho
cytes. The remaining lymphocytes 
resuspended in RPMI 1640 su pple
mented with 5% inactivated normal 
pooled human serum were stored 
overnight at 3TC in 5% CO2 humi
dified air, washed in phosphate buf
fered saline (pH = 7.3), counted, in
cubated for one hour with specific 
rabbit antihuman AFP antiserum at 
3TC (Behring, 0.4 mg/ml anti
body), washed and reincubated 
with the absorbed fluorescent anti
rabbit antiserum (concentration 
1 :8 , 1 :5). The thoroughly washed 
cells were examined for fluore
scence under an IV F 1 epifluore
scence condensor with an HBO 
SOW superpressure mercury lamp. 
For pictures, a dark-field condensor 
with translumination was added. 
For control, heat-inactivated 
absorbed normal rabbit serum and 
rabbit anti-human albumin (Beh

ring) were used instead of an ti-AFP 
antiserum. For anti-AFP blocking 
experiments, AFP human standard 
serum (Behring) was employed to 
demonstrate the specificity of 
im mu no flu orescence. 

E rosettes with SRBCs 
Patients' and controls' lympho

cytes pretreated with anti-AFP 
antiserum (Behring, concentrations 
I: 10, 1 :20, I :200) for one hour at 
3TC in a humidified atmosphere 
of 5% CO 2 , washed, counted for 
viability (92-94%), were tested for 
their capacity to form E rosettes.16 

For each patient, untreated lym
phocytes and lymphocytes treated 
in medium only were used for con
trol. In a number of cases (patients 
and controls), the effect of a pro
longed incubation time (24 hours 
at 4°C) for the E-rosette formation 
of anti-AFP treated and untreated 
cells was studied. 

T lymphocytes with IgG receptors 
(T')' ceUs) 

In seven patients and six con
troIs, the presence of the Fc recep
tor for IgG complexes was tested 

on enriched T lymphocytes. T lym- f 
phocytes were purified from non 
T cells by rosetting with SRBCs 
which were lysed from the lympho
cytes using a hypotonic shock, a 
short exposure to 0.24% NaCI. The 
enriched T cells we re incu ba ted as 
previously described with anti-AFP 
antiserum, thoroughly washed and 
used for the determination of T 
cells by rosette formation with ox 
erythrocytes coated with the IgG 
fraction of rabbit anti-ox erythro
cyte antibody.14 Anti-ox red cell Ig 
antibody was raised in rabbits, puri- f ' 
fied over a Sephadex G-200 column 
and controlled for IgG specificity 
by immu noelectrophoresis. 

RESULTS 

Indirect immunofluorescence stu
dies 

The percen tage 0 f positive stain
ed cells (Fig. 1) varied from case to 
case (Table I), and could be observ
ed at antibody dilutions of 1: 10 
and 1:20. No significant Iympho- ~ ,\ 
cyte surface staining could be 
observed with inactivated, absorbed 
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ALPHA-FOETOPROTEIN IN CHRONIC LYMPHOCYTIC LEUKAEMIA 

Fig. 1. a. Lymphocyte from a CLL pa
tient showing rim membrane immuno
fluorescence of microaggregates. 
b. Capping of T lymphocytes from the 
same patient. 

rabbit control serum, with rabbit 
anti-human albumin or in blocking 
experiments. The percentage of 
stained control lymphocytes was 
< 4 per cen t. Wi th enriched T 
lymphocytes from CLL patients, a 
significantly -increased percentage 
of positive stained cells could be 
observed (Table 1). The percentage 
of positive stained eariched B cells 
was between 5 and 7 per cent. No 
more than 3-4 per cent of fluores
cent stained cells could be observed 
on enriched T or B controllympho
cytes. 

E rosettes with SRBCs 

After preincubation with anti 
AFP antibody an increase in the E
rosette-forming capacity of the pa
tients' lymphocytes could be 
o bserved in seven ou t of 12 pa tien ts 
when compared with the same lym
phocytes treated in medium only 
(Table 1). A prolonged incubation 
at 4°C with SRBCs seemed to be 
favourable for additional enhance
ment of the E-rosette-forming ca
pacity of anti-AFP-treated CLL 
lymphocytes (Table 2). The E
rosette-forming capacity of control 
lymphocytes was not affected by 

"it, 	 anti-AFP treatment at various con
centrations or by prolonged incuba
tion with SRBCs (Table 2). 

Table 2 Effect of prolonged incubation at 4°C on the E-rosette formation of anti
APP-treated lymphocytes from controls and CLL patients. 

Lymphocytes 
No. of 
cases 

E rosettes (%) after 24 hours of incubation 

Untreated Trea ted cells 
cells Medium Anti-AFP* 

Controls 7 56.4 ± 5.2** 52.2 ± 4.1 56.2±5.! 

CLL 7t 11.8 ± 2.6 14.4 ± 4.0 23.5 ± 5.3 


tPatients 2,3,7,8,10,11,12 from Table l. 
**Mean % ± SE. 

*A dilution of 1: 200 anti·AFP was found optimal for the modulating effect on E·rosette-forming 
lymphocytes from CLL patients. Control cells were not affected by pretreatment with anti-AFP 
(1:20, 1: 100,1:200). Student's paired "t" test for the evaluation of the anti-AFP effect. (Anti
AFP treated vs. untreated lymphocytes, p <0.05). 

T lymphocytes with Fc IgG recep
tors 

As can be seen in Figure 2, the 
percentage of Fc JgG receptor bear
ing T lymphocytes was significantly 
increased in CLL patients com
pared with controls. After preincu
bation with anti-AFP antibody, the 
percentage of Fc IgG receptor bear
ing T lymphocytes from CLL pa
tients was significantly lower than 
in those without treatment and was 
comparable to the percentage of 
Fc IgG receptor bearing T lympho
cytes from untreated controls. 
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CLL CONTROLS 

Fig. 2 T1 lymphocytes in CLL patients 
and controls. Effect of anti-AFP. For 
CLL patients, T1 Significantly decreas
ed after antibody treatment. (p<0.0 1). 
No significant difference for controls. 
(Student's paired "t" test). 

DISCUSSION 

The indrect immunofluorescence 
technique used in this study reveal
ed that AFP antigen can be detect
ed as a surface-binding antigen on 
some circulating lymphocytes from 
CLL patients. The increased per
centage of stained cells in the T-cell 
enriched lymphocyte population of 
CLL patients, the low percentage 
of such cells in the B-cell-enriched 
population, the modulating effect 
of anti-AFP treatment on some T
lymphocyte surface markers of 
these patients, on spontaneous E
rosette formation alild on the T
lymphocyte Fc IgG receptor, seem 
to suggest that AFP antigen is main
ly bound to the cell surface of 
certain T-Iymphocyte subpopula
tions. Although it remains unclear 
from this study how AFP antigen
antibody complexes can interfere 
with the E-rosette-binding lympho
cyte receptor, it may be assumed 
that movement on the cell surface 
of AFP antigen-antibody complexes 
and topographic redistribution of 
membrane components may lead to 
the unmasking of the specific E
rosette receptor and to an increased 
binding capacity of these lympho
cytes to SRBCs.17 A prolonged in
cubation with SRBCs at 4°C was 
o bserved to enhance further the 
number of probably previously 
cryptic or unavailable E-roseUe
binding receptor sites of anti-AFP
treated lymphocytes from CLL pa

~ 
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tients. No such enhancement could 
be observed with control lympho
cytes. 

Our observation on an increased 
percentage of T"}' cells in CLL pa
tients correlates well with the 
observation of Gupta and Good!4 
concerning increased number of T"}' 
cells in patients with certain types 
of immunodeficient disorders. 
Murgita et a(l observed that AFP 
can induce suppressor T cells in 
vitro. The modulating effect of 
anti-AFP on the Fc IgG receptor of 
T lymphocytes from CLL patients 
observed in this study and the re
duced expression of Fc IgG recep
tors after anti-AFP treatment sug
gest various explanations. These 
phonomena may be due to an in
hibitory effect,!8 bu t may also be 

. the result of a close location of the 
Fc IgG-complex receptor and AFP 
antigen binding sites on the same 
lymphocyte membrane surface . 

AFP binding sites were suggested 
to be closely spaced to Con A re
ceptor sites on murine T lympho
cytes.! Further studies on the mo
dulating effect of anti-AFP anti
body on additional surface markers 
of lymphocytes from CLL patients 
and examinations of some immune 
functions of AFP-bearing lympho
cytes seem to be necessary. 
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