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SUMMAR Y

Phytohaemagglutinin (PHA) stimulated tritiated thymidine incorporation
(lymphocyte activation) by guinea-pig lymph node lymphocytes was inhibited
by ethyl alcohol. The inhibitory effect with higher doses is due partly to
cytotoxicity. This modification of the classical lymphocyte activation test by
solvent should be taken into account when testing the effects of drugs on
such system.

INTRODUCTION

Ideally, an animal model of human disease should be in a way that
the model can be shown to manifest the same symptoms resulting from
stimulus similar to that which triggered the human disease. Drugs acting on
such model could either be affecting the symptoms, the underlying mecha-
nisms or the initiating agents and would have a high probability of also
being active in man. Such an all inclusive animal model of rheumatoid ar-
thritis cannot be established until the underlying mechanism is known. Thus,
one is limited to models which can identify drugs that alter the immune
responses or inhibit inflammation.

In the absence of suitable in vivo models, the alternative is in vitro
one. The involvement of lymphocytes in rheumatoid arthritis is well docu-
mented (Lowel et af, 1974; Ishikawa and Zife, 1976; Carter et of, 1981).

Hence, the study of the effects of non-steroidal anti-inflammatory drugs
(NSAIDs) on the mitogen induced lymphocyte activation might provide some
insight as to their mode of action (Panush, 1976; Binderup et ai, 1977).
However, most of these drugs are not soluble in water or saline. The im-
portance of solvents in pharmacological experiments cannot be overempha-
sized. The solubility of a drug is one of the major facets in drug actions
(Mayer et of, 1980).

The organic solvent, ethyl alcohol (ethanol) is frequently used as solvent
in the immunopharmacological experiments (Kelly et al 1979; Leung and
Mihich, 1980). The modulating effect of ethanol was noted during the
investigation of the actions of NSAIDs on lymphocyte activation (Ali et aI,
1984) studied in details and reported here.
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MATERIALS AND METHODS

Reagents

Phytohaemagglutinin (PHA); foetal calf serum; RPMI-1640 culture
medium; Phosphate-buffered saline; scintillation fluid; benzyl penicillin;
streptomycin sulphate; glacial acetic acid; methanol: ethanol; fluorescein diace-
tatec ; ethidium bromide; Ficoll Paque and tritiated thymidine, specific activity 5
curies/mmol. All chemi~als were of analytical grade.

Lymphocyte acti vation

The method was described fully elsewhere (Ali et al. 1984). Guinea-

pigs were killed by a blow on the head. The cervical and mesenteric lymph
nodes were removed aseptically The cell suspensions were prepared by cutting
the lymph nodes in small pieces and passed through a wire mesh filter to
remove debris and cell clumps. Lymphocytes from this cell suspensi~ns were
sep-arated by centrifugation over Ficoll-Paque. The mononuclear cells were collec-
ted, washed, counted and finally resuspended at a concentration of 2x 106
cells per mt. The viability (95%) was judged by try pan blue exclusion.

Sterile microtest plate containing 96 wells were employed with the outer
36 wells being filled with sterile saline and not used for culture (Keast and
Bartholomaeus, 1972). PHA (0.125-4 [Jog/m!.) and (I [Jog/mI.), alone or
mixed with 0.1 ml of ethanol was added into the inner 60 culture wells according
to a randomized design. Lymphocytes (2 X 105 cells in 0.1ml) were added to
each well culture to give a final volume of 0.2m!. Each plate was then covered
with a sterile lid and incubated at 37°C in 5% carbon dioxide in air for 72 h.

After 72h., O.5[JoCiof tritiated thymidine in 1O[Joiof phosphate-buffered
saline was added to each culture and incubation continued for further 18h.
The incubation was stopped by precipitation of acid insoluble material with
acetic acid. The acid insoluble residues were collected on filter papers using

an automatic sample harvester, washed with distilled water, then dehydrated
by washing with methanol. The filter papers were dried, transferred to scintilla-
tion vials containing 3ml of scintillation fluid and counted in an automatic Spectro-
meter. The results were calculated either as the percentage of the maximum count
obtained with PHA or as the difference between the count rate observed

following stimulation with PHA in the absence of ethanol from in the presence of
solvent and expressed as a percentage that observed of the response to PHA alone.

Measurement of viability

The method of Takasugi
in the presence or absence of

(1971) was adopted. Lymphocytes were cultured
ethanol. At appropriate intervals, cells from
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individual wells were mixed with an equal volume of fluorescein diacetate and
ethidium bromide on a microscopic slide. Viable (green) and dead (red) cells
were counted by an independent observer using fluorescence microscopy (Leitz-
Dialus-20). Toxicity was determined as the increased cell death over that in
control cultures, expressed as a percentage of the viable cell population of
control cultures.

RESULTS

Effects of PH A on lymphocyte activation

The lymphocyte responses to various concentrations of PHA were obtai-
ned and shown in Fig. I. There were dose dependent stimulation of
lymphocyte activation upto 2 (.gjml followed by depression of maximum
response was achieved in 2 (Jojml of PHA. A submaximal stimulatory d.ose
of PHA (I (Jog/ml) was chosen for the present study.

Effects of ethanol on lymphocyte activation

The lymphocyte responses to a fixed concentration of PHA (ELgjml)were
inhibited by ethanol. The inhibitory concentration was in evidence from a
concentration of 0.4/~ and maximum inhibition was obtained with the maximum
dose used in this study (Fig. 2).

Effects of ethanol on lymphocyte viability

The viability of lymphocytes was unaffected by concentrations upto 0.4%
of ethanol. However, exposure of cells to concentrations beyond that caused
appreciable number of cell death (Table-I).

DISCUSSION

It is now well established that the lymphocyte activation is triggered by
binding of a mitogen to specific receptor on the surface of the plasma
membrane (Oppenheim and Rosenstreich, 1976). The dose dependent stimula-
tion of lymphocyte activation achieved with smaller concentrations of PHA
correlated well with this concept. However, the high dose inhibition of
lymphocyte activation by PHA could be due to the following reasons: firstly,
the activation of suppressor T-Iymphocytes (Dutton, 1972); secondly, the
stimulation of inhibitory receptors and thirdly, previous investigations have
reported the similar phenomenon using concanavalin-A (Parker, 1979).

Various types of biological solvents are used in cell culture experiments
(Kelly et ai, 1979); often without due consideration of their effects. When
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the goal of the experiments is to observe the effects of
system, caution appears advisable regarding the influence
system.

It is apparent that the inhibitory effects of ethanol on the lymphocyte
activation might distort the results obtained with the drugs dissolved into it.
Furthermore, the concentrations of ethanol seem to be critical since higher
concentrations were cytotoxic.

drugs on the culture
of solvent on such

The mechanism (5) of the inhibitory effects of ethanol is/are not known.
However, the lymphocyte activation is a complex process (Oppenheim and
Rosenstreich, 1976). Interference at any step might impair the lymphocyte
activation. Ethanol has been shown to interfere with ionic exchange mechanisms
and also caused migration inhibition (Ritche, 1980). Hence, it might be
anticipated that ethanol altered lymphocyte activation by such mechanisms.
Although, in clinical practice, a concentration as high as 10% could be in-
jected intravenously (Gird wood, 1979), it is conceivable that in vitro, a far
more less concentration altered assay system (Leung and Mihich, 1980). In
the present study, concentrations above 0.4-0.8% showed toxic effects. Thus,
the inhibition of lymphocyte activation with higher doses of ethanol is partly
due to cytotoxic effects.

In conclusion, it is suggested that the effects of solvents should primarily
be tested on any experimental design involving drug research. This simple
but important observation would ensure accurate data.

6

Table-I: Effect on lymphocyte viability of different concentrations of ethanol
in cultures.

-- - ..

Agents Viability Toxicity.
(o) (%)-

Control
Saline 94 0
Ethanol :

0.1% 90 4

0.2% 90 4

0.4;'; 85 9

0.8% 78 17

1.6% 50 47
--

.Percentage toxicity calculated from the following formula (Control
viability-ethanol viability)/Control viability.
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