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T cell subpopulations in amoebic liver abscess
A. TANDON, S. K. AGARWAL, K. SAHA

ABSTRACT
Background. Cellular immunity may playa major role in

the pathogenesis of amoebic liver abscess but there is little
data on the effect of treatment on T cell subpopulations in
such patients.

Methods. We performed a prospective, controlled study of
the T lymphocyte subpopulations in 17patients with amoebic
liver abscess before, and at 4 and 8 weeks after treatment
with metronidazole (30 mg/kg/day). T4 and T8 cells were
studied using monoclonal antibodies by the alkaline
phosphatase anti-alkaline phosphatase staining technique.

Results. The mean T4cell percentages in the acute stage of
illness and at 4 and 8 weeks after treatment were 27, 26 and
27 respectively and the mean T8cell percentages were 19,24
and 29. The T4:T8ratio at the acute stage was 1.7, and 1.1
and 1.2 at 4 and 8 weeks of therapy. The T4:T8ratio at the
acute stage did not differ significantly (p>0.05) from that in
the control group. However, at 4 and 8 weeks after therapy
there was a significant increase (p<0.05) in the T8cells with
no significant change in the T4cells.

Conclusion. We suggest that sensitization of the T8 cells
occurs in patients with amoebic liver abscess in· the later
phase of the disease. This may be responsible for the elimina-
tion of the parasite from the human host.
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INTRODUCTION
Various studies on the immune status+? of patients with
amoebic liver abscess (ALA) suggest that cellular immunity
may be the important mechanism in the pathogenesis of
the disease." Studies on cell-mediated immunity have
focused on the delayed hypersensitivity responses and on
T lymphocyte subpopulations.> Human T cell studies
have shown that peripheral T cell counts were essentially
similar before and after treatment for ALA.6 T cell
subpopulation studies in patients with ALA have
suggested a fall in the T4:T8 cell ratio." However, there
is a paucity of data on the effect of treatment on T cell
subpopulations and we studied these in patients with
ALA before and after treatment.

SUBJECTS AND METHODS
Seventeen patients with ALA admitted to the Lok

'.Nayak Jai Prakash Narain Hospital, New Delhi were
included in this prospective study. There were 16 males

. and 1 female who had a mean age of 39± 11 years (range
22-76 years). The mean duration of illness was 7 .6±5.4
days and the presenting symptoms were abdominal pain
(86%), fever (90%), hepatomegaly (93%) and jaundice
(7%). ALA was diagnosed by standard criteria.f
ultrasonography? and a positive amoebic serology (by
the immunofluorescent antibody test)."

Three groups of subjects were studied-those with
ALA (17 patients) who were seen during the acute stage
of the illness and followed for 4 and 8 weeks after treat-
ment; 5 patients with amoebic dysentery (proven by
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sigmoidoscopy and demonstration of amoebic tropho-
zoites on rectal swabs) and 14 healthy volunteers.

All patients were treated with oral metronidazole
(30 mglkglday) for 10 days.

T cell subpopulation estimation
These were estimated in the peripheral blood smears
by the alkaline phosphatase anti-alkaline phosphatase
staining technique. II Briefly, peripheral blood smears
were prepared, wrapped in aluminium foil and stored at
- 20°C. Before labelling, the smears were allowed to
reach room temperature and then fixed for 30 seconds in
buffered formal acetone, pH 6.6 (20 mg NaH2P04,

100 mg KH2P04, 30 ml water, 60 ml acetone and 10 ml
formalin). The smears were then washed with distilled
water transferred to washing buffer (0.05 M tris buffered
saline: pH 7.6) and incubated with a 1:10 dil~tion of
monoclonal antibodies (Dakopatts a/c) for 60 mmutes at
37°C to stain the T4 and T; cells. Rabbit anti-mouse
gamma globulin was then added (dilution 1:10) and the
smears incubated for 60 minutes at 37°C. Finally, the
smears were incubated for 45 minutes at 37°C with
immune complexes (dilution 1:20) prepared with alkaline
phosphatase and monoclonal anti-alkaline phosphatase
(APAAP complexes). The slides were washed with PBS
and the alkaline phosphatase reaction was developed
following the final incubation with APAAP complexes.

Development of the alkaline phosphatase reaction
A fresh solution of substrate was prepared just before use
by dissolving naphthol AS- MX (5 mg) in 0.2 ml di.methyl-
formamide. The solution was diluted in 10ml oftns buffer
(pH 7.6) and fast red salt (10 mg) was added. The slides
were incubated in this substrate solution for 10 to 15
minutes, counterstained in haematoxylin and mounted
for microscopic examination.
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TABLE I. T cell subpopulation percentages and T4:TS ratios
during the acute stage and at follow up.

Subjects T4 Ts T4:TS

Amoebic liver abscess (n=17)
Acute stage 27.3±11.4 19.4±12.6 1.69±0.9

(17-47) (11-44) (0.5-4.2)
4 weeks 25.6±10.7 24.1±9.9 l.1±O.S

(11-49) (7-43) (0.4--3.4)
Sweeks 26.S±11.4 2S.5±12.6 1.2±0.S

(7-49) (11-52) (0.2-3.6)

Amoebic dysentery 42±1.7 25.3±5.9 1.7±0.4
(n=5) (40-43) (21-32) (1.~2.1)

Controls 35.1±11.S 19.4±5.9 l.S±0.5
(n=14) (14--57) (12-34) (0.9-2.9)

counts in patients in the acute stage of the illness compared
to normal controls (p>O.l).

A comparison of the T4, Ts cell percentages and T4:'!'s
ratios after different durations of illness are shown m
Table I. The T4 percentages were similar in the various
groups of patients with ALA (p=O.l).

The Ts percentages, however, were significantly higher
in patients at 4 and 8 weeks after therapy than at the acute
stage (p=0.016) and p=0.OO6 respectively) and in com-
parison to the control group (p=O.O~).. ..

The T4:Ts ratio depicted characteristics similar to the Ts
levels. The ratios after 4 and 8 weeks of therapy were not
statistically different (p=0.06) but were significantly
lower when compared to patients in the acute stage
(p<0.05) and to the control subjects (p<O.OOOl). .

A correlation matrix made to study the relation of
the various clinical and laboratory parameters with
the lymphocyte subpopulations revealed no significant
association.

Reading of the smears DISCUSSION
The smears were examined under a light microscope. Analysis of our data revealed that the T4population which
Positively stained cells appeared intensely red and con- represents the T helper.cells showed no change during the
trasted clearly with the haematoxylin counterstain. entire illness and was comparable to that of the control

subjects. The Ts pop.ulation, represe~ting t~e T su~pressor/
Statistical methods'? cytotoxic cells, showed a delayed nse which persisted for
Comparison of qualitative variables was performed by the at least 8 weeks after therapy. However, in the acute stage
chi-square test. Quantitative and rating variables were of illness no change in the Ts percentage was observed and
compared by Student's t-test for normally distribute.d" it was similar to that in the control group. A correlation of
data. Skewed data were compared by non-parametnc "·the Ts population with the duration of illness, volume of
tests which included the Wilcoxon Rank Test (for 2 ". the abscess cavity and liver function profile also showed
groups) and the Friedman test (for >2 variables). The "no significant relationship. The T4:Ts ratio (helper:
correlation between the different variables was deter- suppessor cells) showed a pattern similar to the Ts cell
mined by constructing a correlation matrix. percentage. ." """ .

Previous studies by Gandhi et al.13 showed a transient .
state of immunosuppression in patients with ALA as
determined by a significant drop in the number of active
and total T lymphocytes. The immune response was
reversed after treatment and clinical cure. Acharya and
Sen 14who determined T cell counts in the peripheral
blo~d in patients with ALA by counting E-rosetting cells,

RESULTS
T cell subpopulation studies
The results of the T4and Ts cell percentages and the T4:Ts
ratio at the acute stage are shown in Table I and showed
no significant differences between the three groups. There
were also no significant differences in the T4 and T8 cell
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found that these counts were significantly lower during
the acute phase of the disease but increased significantly
after clinical recovery.

However. we found that there was no significant
change in the peripheral blood lymphocyte subset popula-
tions in the acute stage and changes began after a 4-week
period. Ganguly et al. 15 also found no change in the T cell
numbers in patients within 1 week of onset of symptoms
and a reduction in their number was noted 2 weeks after
illness which persisted for more than 3 weeks. The
lymphocyte transformation to PHA was also lower from Maddison SE. Kagan IG. Elsdon-Dew R. Comparison of intra-
the first week and the fall became more prominent in the dermal and serological tests for the diagnosis of amebiasis. Am J

following 3 weeks indicating that infection with Entamoeba Trop Med Hyg 1968;17:540-7.
histolytica compromised T cell counts and function. 2 Ortiz-Ortiz L. Zamacona G. Sepulveda B. Capin NR. Cell mediated

immunity in patients with amebic abscess of the liver. Clin lmmuno-
Salata et al. 7 have shown in patients with ALA that the pathoI1975;4:127-34.

percentage of T4 helper-inducer subsets was decreased, 3 Bray RS. Harris WG. Cellular immune responses to amoebic liver
and the percentage of T 8 suppressor-cytotoxic cells was abscess in the guinea pigs. Clin Exp ImmunoI1977;29: 147-51.
increased with a resultant decrease in T4:TS ratio. Both 4 Trissl D. Immunology of Entamoeba histolytica in human and
the T4 population and T4:Tg ratio tend to become normal animal hosts. Rev Infect Dis 1982;4:1154-84.

5 Ganguly NK. Mahajan RC. Sharma S. et al. Cellular reactions to
after recovery. The patients in the acute phase were seen amoebic antigen in invasive amoebiasis: A preliminary communica-
between 1 day and 9 months after the onset of their illness tion. Indian J Med Res 1979;69:412-16.
and a follow up was done in only 5 patients. These results 6 Ahluwalia N. Misra RC. Saha K, Agarwal SK. Gupta PS. Depres-
differ from the present study in that the elevation of T 8 sion of jejunal IgA and peripheral T-cell counts in patients of
was found early in the course of illness and tended to amoebic liver abscess. Indian J Med Res 1982;75:734-8.

7 Salata RA, Martinez-Palomo A. Murray HW. et al. Patients treated
become normal after therapy. The difference may be due for amebic liver abscess develop cell-mediated immune responses
to the difference in time periods used to define the acute effective in vitro against Entamoeba histolytica. J Immunol 1986;
phase ofthe disease. The patients in the acute phase in our 136:2633-9.
study had, on an average, symptoms for 1 week and were 8 World Health Organization. Amoebiasis: Report of a WHO Expert

Committee. WHO Tech Rep Ser 1969;421: 1-60.
followed up 4 and 8 weeks after therapy. 9 van Sonnerberg E. Mueller PRo Schiffman HR. et al. Intrahepatic

It is possible that exposure to amoebic trophozoites at amoebic abscesses: Indications for and results of percutaneous
the onset of amoebic infection neither sensitizes nor alters catheter drainage. Radiology 1985;156:631-5.
the T cell subsets in the peripheral blood. A liver abscess 10 Baveja UK, Kandhari R, Gupta PS, Agarwal DS. Immunodiagnosis
is probably caused by the collective effect of the cyto- of amoebiasis. J Commun Dis 1984;16:18-23.

11 Erber WN, Pinching AJ, Mason DY. Immunocytochemical detec-
pathic action of amoebae, humoral immunity, antibody tion of T cell populations in routine blood smears. Lancet 1984;
dependent cellular cytotoxicity and the damaging effect of 1:1042-5.
macrophages activated by T cells sensitized with amoebic 12 Armitage P. Statistics in biomedical research. Oxford:Blackwell
antigen. Sensitization of Tg cells occurs only in the later Scientific Publications, 1988.
phase of the disease and helps in eliminating amoebic 13 Gandhi BM, Gupta H, Irshad M, Chawla TC, Tandon BN. Cell

mediated immunity in amoebic liver abscess. J Trop Med Hyg
infection from the human body. The fall in T4:Tg ratio is a 1986;89:163-6.

sequel to a rise in the Tg subset population and not due to 14 Acharya DP, Sen PC. E-rosetting cells in amoebic liver abscess.
changes in the T4 population. A rise in the Tg subset popu- Indian J Med Res 1981 ;74:348--51.
lation indicates that these cells become sensitized only 15 Ganguly NK, Mahajan RC, Gill NJ, Koshy A. Kinetics of lymphocyte

bi . d h subpopulations and their functions in cases of amoebic liver abscess.
after a long encounter with amoe IC antigen an are t us Trans R Soc Trop Med Hyg 1981 ;75:807-10.
probably involved in clearing amoebic antigen from 16 Guerrero M, Rios D, Landa L. Interaction between trophozoitesof
the human host. This hypothesis gains support from the .,.' Entamoeba histolytica and lymphocytes of patients with invasive
findings of Guerrero et al.16 who demonstrated thai", amebiasis. In: Sepulveda B, Diamond LS (eds.) Memorias de la
lymphocytes frompatients cured of ALA were cytoto~icr' -.'Conferencia International sobre Amibiasis. Mexico City.Instituto
to amoebic trophozoites and that lymphocytes from Mexicano del Serguro Social, Mexico, 1976:529-38 .
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patients at the acute stage of their illness were not
cytotoxic at all.

We conclude that the peripheral T cell subset studies
in amoebic liver abscess show a variable response and
differing alterations in the T4, Ts counts and T4:Tg ratio.
Sensitization of the Tg cell may be responsible for the
elimination of the parasite.
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