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SUMMARY : In this study, the relationship between mast cells and vitamin E was examined. Fourteen
mice which had been immunized were used in these experiments. The animals were seperated into two gro-
ups, one of them being the control group. During ten days, 0.002 mligr saline was injected daily (im) to the
control group and 0.3 mglgr alpha tocopherol acetate (vitamin E) was injected (im) daily to each animal of
the experimental group. At the end of this study, histamine levels were determined in the mesenteric tissue;
intra peritoneal fluid and blood samples. Moreover in the peritoneal fluid and mesenteric tissue samples;
mast cells were stained with toluidin blue and examined under light microscope.

Level of histamine in the blood of control group was 1.68 +0.45 pigiml while it was found to be 0.24 +
0.05 ug/ml in the experimental group and the difference between the two groups was significant (p<0.01).
The level of histamine in the peritoneal fluid of the control group was 1.83 £0.35 pgimi, while it was 0.29 +
0.09 pgiml in the experimental group, the difference was also significant (p<0.01). There was also a statis-
tically significant difference in the levels of histamine in the mesenieric tissue (p<0.001) since its average
was 20.86 uglgr in the control group while 2.15 £0.12 uglgr in the experiimental group. Histologically, the
increase in the number and granulation of mast cells was seen in the preparations of the control group; mo-
reover cell-cell combination was also seen in them while only a very little amount of pale coloured cells we-
re found on mice which had been pretreated with vitamin E.

In this study, the levels of histamine and histological differences were found to be similar and these re-
sults show that vitamin E has a stabilizing effect of the hiperactivity of mast cells.
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tase and peroxidase were also found in mast cells
besides amines. Although these scavengers may

INTRODUCTION

Histamine, mediator of acute inflammatory, al-

lergic and anaphylactic reactions, is found mainly
in mast cells (12). It has been shown that free oxy-
gen radicals were also released through degranula-
tion of mast cells either by chemical or anaphylac-
togenic antibodies (14, 3). On the other hand, frce
oxygen radical scavengers like superoxide dismu-

have a protective effect from the physiologically
active mediators released by degranulation of these
cells; when histamine is released in high amounts,
they were ineffective to protect the organism (2).
Thercfore in these conditions, it is necessary to in-
hibit the synthesis of these radicals by using some
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antioxidant drugs. It is well known that ascorbic
acid and vitamin E can protect the organism from
the harmful clfccts of free oxygen radicals (2).

Ascorbic acid has also been identificd as the vi-
tamin that detoxifies histamine (4) since it has an ef-
fect preventing free radical formation and degranu-
lation (14). Vitamin C has a dose - dependent doub-
le effect on tissue oxidation, ie : causing peroxidati-
on of unsatuarated free fatly acids at low concentrati-
ons while having a strong antioxidant effcct in do-
ses higher than 0.5 mmol/L (11).

In the present literature; of the two vitamins C
and E that are said to have antioxidant {catures, only
studies involving the mast cell- vitamin C associati-
ons could be found. However; no studics could be
found about the relation of mast cell activation and
vitamin E which is supposed o have a different ac-
tion due to its lipid solubility. As a result; this preli-
minary study was planncd to investigate the inte-
raction between mast cell functions and vitamin E.

MATERIALS AND METHODS

In this study; 14 Swiss Albino mice with aug-
manted immune sensitivity were used. 0.2 ml of
complete Freund adjuvant was injected as a single
dose- intraperitoneally - so as to increase the mast
cell activity (5).

The mice were randomly allocated into two gro-
ups; the first - control - group receiving saline (im)
0.002 ml/gr of body weight for 10 days while the 7
animals in the experimental group receiving 0.3 mg
Alpha Tocopherol Acetate (Vitamin E) / gr of body
weight (im) - prepared as a solution consisting of
0.3 mg vitamin E in 0.002 ml salinc - for 10 days.

After the completion of the experimental peri-
od; peritoneal {luid was obtaincd by Thon and Uv-
nas method (17). For this technique; 2 ml of Soren-
son's buffer - pH: 6 - was injected into the peritoneal
cavity and the abdomen was gently massaged for 1-
2 minutes. Later on, abdominal cavity was opened
and 0.5 ml of the lavage solution was mixed with 1
ml of Ficoll solution to be sentrifuged for 35 min at
1400 rpm at 21°C. The ring consisting mast cells
was pipetied, washed with saline for 3 times and the
histamine level in 1 ml of the resulting volume was
measured (6, 16).

After the peritoneal lavage, the mice were killed
by decapitation and histamin level was measured in
both blood and mesenterical tissue specimens,
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For morphological investigations; peritoneal
fluid was smcared and mescnteric tissuc blocks we-
re paraffin embedded and scctioned to be stained
with toluidine blue. Mast cells were histologically
examincd. Histamine Ievel results were analysed
according to student's t test.

RESULTS

When the groups were compared on the aspect
of histamine levels; control valucs were always hig-
her then in the vitamin E applicd group (Graph 1).

The histamine levels varied between 0.172
wgr/ml and 2.875 pigr/ml in the control group while
between 0.083 pgr/ml and 0.5 pgr/ml in the experi-
mental group. The mean histamin levels of the two
groups had a statistically significant difference of
70.3 % (p<0.01).

The differcnce was also statistically significant
(p<0.01) when the peritoneal fluid histamin levels
were compared; the control group having higher
values by 63.9 %.

The greatest difference was obscrved between
the mesenterical tissue specimens being 97.%
(p<0.001). The mean histamine level in the control
group was 20.855 +4.767 ugr/gr while 2.15 £ 0.115
pgr/ge in the experimental group.

Both mescnterical tissue and peritoneal fluid
specimens stained with toluidine blue were exami-
ned by a BHy Olympus photomicroscope and the

pictures were compared. Although the peritoneal
fluid of the saline applied sensitized mice contained
a large amount of mast cells (Fig 1b); these cells
were cither very few or absent in the group recei-
ving vitamin E (Fig 1a). Comparisons madc with
higher magnification (x40) revealed structural dif-
ferences of the mast cells between the groups. Mast
cells of the control group (Fig 2b) were almost 2 ti-
mes bigger and more denscly stained then in the ex-
perimental group (Fig 2a).

Mesenteric tissue preperations also displayed
findings that support the observations made in the
peritoneal find specimens. The cells were densely
stained and focally degranulated in the control gro-
up (Fig 3b) while little and sparsely granulated in
the experimental group (Fig 3a).

DISCUSSION

Most of the studics on mast cell functions are
conducted on rats. The choice of this animal de-
pends on their higher senstivity and higher cellular
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Fig - 1a: Effect of vitamin E on peritoneal suspension. Mast cells
MC. Toluidine - blue, x200

Fig - 1b: Control peritoneal suspension. Mast cells : MC. Tolui-
dine - blue, x200

density. Mice are almost poor of mast cells; howe-
ver their intraabdominal organs are very rich of his-
tamine (1). Furthermore, increasing the sensitivity
of the mice using the complete Freund's adjuvant is
a commen technique (8). In this study; both the pre-
sence of mast cells on histological specimens and
measurable quantities of histamine support the reli-
ability of the applied technique. The high histamine
levels of the blood obtained from conwrol group may
be another proof of the increasing mast cell activati-
on.

In the studies about the mast cells; cellular count
usually has a positive or negative correlation with
the other findings. For example, in the antigen - ant-

Fig - 2a : Vitamin E Group. Mast cell : MC. Toluidine blue, x400.

ni blue, x400.

body reactions; mast cell count and histidin decar-
boxylase activity were incrcased consequently
(12). However; in case of mechanical trauma or
acute inflammation (9); the degranulation is increa-
sed while the cell count is decreased. Slutsky et al
suggest that affer inmunological and non immuno-
logical stimulation of the mast cell culturcs obtai-
ned from rat peritoncum; cellular dimensions are
also changed (15).

Due to the different observations in the literatu-
re; in this study conducted on mice, mast cell con-
tents of peritoneal fluid and mesenteric tissuc were
compared to the histamine levels. As a result; the
cellular density was found to change in parallel with
the histamine levels in both groups of mice.
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Fig - 2b : Control, peritoncal suspension. Mast cell, MC, Toluidi-



Fig - 3b : Control. Mast cells : MC. Degranulation (Arrow). Tolu-
idine blue, x400.

Histamine is found in minute amounts in human
plasma (0.5 - 5.5 pg/ml) and is released 2-3 mg/day
from the tissues. When it overrides these amounts,
it will give rise to many pathologies (11). In such
conditions; prevention and lessening of degranula-
tion is vital for decreasing the strength of the reacti-
ons. In this study; significant intergroup variations
of the histamine levels were observed, but the diffe-
rence between the groups was found to be signifi-
cant in all preperations. The mean histamine levels
of the vitamin E group was found to be lower then
the other group and additionally; the lesser cell co-
unt and granule density are suppertive observati-
ons. In accordance with these findings; numerical
increase of the mast cells and appearance of bigger
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cells resulting from cellular combination are both
probably prevented by vitamin E. And as a result of
this; an effect stabilizing the high activity of mast
cells and decreasing the histamine release is obser-
ved.

According to the studies performed to enlighten
the spesific biochemical reactions of the mast cell
degranulation, the helper of the release was found
to be cGMP; (13) and the free radical generation of
these cells - which use higher amounts of O-is also

speedened (10). Mary Ortner suggests that due to
the presence of antioxidants such as ascorbic acid,
cell membrane can be protected from oxidative
agents and degranulation can be prevented (4).

In the present literature, there are observations
suggesting that vitamin E prevents free radical for-
mation such as vitamin C. On the other hand; in a
study performed on liposomes by Doba et al in 1985
(7); these two vitamins were found to have co-oxi-
dant interrelations in the organism due to their solu-
bility in aqueous and lipid mediums. In other
words; when the two vitamins were used in con-
junction; they had a synergistic effect.

In the vitamin E applied mice of this study; a di-
rect parameter that will uncover the mechanism of
effect was not measured; but mast cell degranulati-
on was inhibited by the reductant effect of vitamin
E, probably similar to the effect of ascorbic acid. To
further elucidate this hypothesis that depends on the
preliminary results obtained from this study and ot-
her observations in the literature; further investiga-
tions are necessary. But under conditions related to
mast cell hyperactivation; vitamin E may be suppo-
sed to prevent responses such as skin rash, oedema
and bronchoconstriction.
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