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Abstract
Purpose: The paper presents preliminary results of
investigation of binding of 1-antichymotrypsin to the surface of peripheral blood lymphocytes.
Material and methods: Pooled serum samples from
healthy individuals served as source of 1-antichymotrypsin
for isolation using chromatography. Binding of 1-antichymotrypsin to the surface of peripheral blood lymphocytes
was measured by flow cytometry.
Results: Even on native cells 1-antichymotrypsin may
be detected. After incubation with isolated preparation the
percentage of positive lymphocytes increased.
Conclusions: The presence of 1-antichymotrypsin on the
surface of lymphocytes may imply its regulatory role during
acute phase response and early immune response.
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Introduction
-antichymotrypsin (ACT) belongs to human serum
1
-globulins. It is a glycoprotein, MW of about 68,000 Da, with
22.7% of carbohydrate content. It is encoded on chromosome
14, region q31-q32.3, the same area as antitrypsin gene. Both
proteins are highly homologous, suggesting shared evolution
history [1]. Biologic function of ACT is not entirely clear: it
1
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is a protease inhibitor, mainly of chymotrypsin, katepsin G
and several others (to a lesser extent), however, much lower
serum concentrations imply that its function as an antiprotease
is rather a minor one [2]. Its role as an acute phase reactant
appears much more important. In contrast to antitrypsin and
alpha2-macroglobulin the concentration of ACT increases
within 6 hours during acute phase response, similarly to CRP
and SAA, making ACT one of the first line of acute phase reactants. It may also be involved in local regulation of homeostasis
(or balance between proteases-antiproteases), among others in
lungs, the predominant site of synthesis, and in brain, where it is
synthesized by astrocytes [3].
In healthy individuals the serum concentration of ACT
is 0.35-0.45 g/L. It increases in acute and chronic infections
(mainly bacterial), in trauma, particularly in cases with massive
necrosis or if polytrauma is accompanied by cranio-cerebral
trauma [4]. There were also several reports that ACT is able
to bind chromatin, similarly to CRP. It could thus participate in
removal of cellular debris, preventing autoantibodies formation
[5]. No homozygous deficiency of ACT was ever described, in
contrast, only heterozygous deficiency clinically presented as
decreased serum concentration [6,7].
There is a discrepancy in descriptions of glycans on ACT
molecules: three or four glycosylations sites, bi- or triantennary
glycans, consisting of NacGlc, Gal and Sia. If the glycosyaltion
profile was investigated using crossed affinity immunoelectrophoresis with Concanavalin A as ligand, following variants are
observed: first migrating, clearly separated, weakly reactive
with ConA variant A1, variants A2, A3 and A4 hardly separated,
but showing increasing reactivity with ConA. In particularly
acute conditions and often in children a fifth variant (A5),
almost non-migrating due to very strong reaction with ConA
appears. Acute inflammatory conditions cause dramatic
increase in ACT concentration and a shift towards biantennary
glycans (higher reactivity with ConA). Particularly expressed
changes were observed for cranio-cerebral trauma and burns
with massive necrosis [8-10]. It seems that concentration of
ACT reflects not the size, but the severity of damage of the
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central nervous system [11]. The prolonged (longer that one
week) presence of the altered glycosylation profile is highly
unfavourable prognostic factor, especially in patients with
cranio-cerebral trauma [4].
All these data suggest that antichymotrypsin may exert an
unknown biological role influencing lymphocytes during early
stages of acute phase response. Some data were also obtained
from observation of ACT behaviour in children suffering from
food allergy. Decreased ACT concentration was observed in
symptomatic children, whereas normalization of serum concentration accompanied tolerance [12]. To check this it seemed
necessary to show that antichymotrypsin is able to bind with the
surface of lymphocytes.

Material and methods
Isolation of antichymotrypsin was performed using affinity
chromatography: first simple ion exchange chromatography
to remove albumin and majority of gammaglobulins, then on
a column with coupled polyclonal anti-ACT antibody. Both
columns were washed with 0.1 M phosphate buffer. ACT was
isolated from serum pool from healthy persons, showing normal
concentration and glycosylations profile of ACT. In this way
a crude preparation was obtained, but the concentration of
ACT was significantly higher in comparison to some trace proteins. The preparation was finally dialyzed against PBS (+4°C,
overnight). The concentration of ACT was measured using
rocket immunoelectrophoresis acc. to Laurell [13]. Determination of glycosylation profile of the preparation obtained was
done using crossed affinity immunoelectrophoresis with ConA
[14].
The very preliminary data was obtained from indirect staining. As primary antibody, DakoCytomation anti-ACT (Code
number A0022) was used, as secondary antibody: anti-rabbit
IgG, conjugated with FITC (DakoCytomation, Dennmark).
As polyclonal antibody and indirect staining caused too many
problems, and no conjugated anti-ACT antibody was available,
it was decided to perform coupling of anti-ACT antibody with
FITC, using Fluorotag Conjugation kit (FITC-1) from SIGMA,
USA. First experiments were performed to detect ACT on the
surface of peripheral blood cells, both native (without any procedure) and incubated first with ACT preparation. Peripheral
blood samples from routine laboratory (drawn with addition of
EDTA) were used for binding experiments.
Next set of experiments was performed to show the binding
of ACT to CD3+ T lymphocytes and CD19+ B lymphocytes
(in both cases antibodies from DakoCytomation, anti CD3,
RPE-C 5, and anti-CD19, RPE-C 5, were used). DakoCytomation antibodies were used according to prescription:
5 microliters per 100 microliters of whole blood, and also 5
microliters of anti-ACT-FITC antibody was used. As previously, samples of native cells were stained in parallel with cells
incubated with ACT preparation (mean concentration 100 mg/l,
mixed 1:1 with whole blood, 1 hour in RT, then 3x washing with
PBS).

Results
The obtained anti-ACT/FITC conjugate had the concentration of 0.5 g/L and the molar protein/FITC ratio of about 0.8.
First experiments using this antibody confirmed the presence
of ACT to various extents on the surface of native leukocytes.
Preincubation of whole blood with ACT preparation caused
increase in the percentage of ACT positive cells, to various
extents. Cells were gated as lymphocytes, monocytes and granulocytes acc. to routine forward scattering (FW-SC) versus right
scattering (RT-SC), and only the percentage of positive cells
(FITC – green fluorescence) was analyzed in each gate. Following controls were used:
– incubation of blood cells with another rabbit antibody;
– incubation of blood cells with normal rabbit serum;
– incubation of blood cells with normal goat serum;
– incubation of blood cells with secondary anti-rabbit
IgGFITC antibody only;
– incubation of blood cells with primary unconjugated
a-ACT antibody only.
In none of those controls the positive staining was present.
The results of the above measurement showed that even for
limited number of experiments (n=7) the statistically significant difference was observed in t-test for dependent variables
(p=0.000 083 for lymphocytes, 0.000 112 for monocytes and
0.02375 for granulocytes). Thus, ACT can be detected on the
surface of peripheral blood cells and preincubation of blood
cells with ACT preparation increased the percentage of ACT
positive cells.
Next set of experiments (n=9) was performed to show the
binding of ACT to CD3+T lymphocytes and CD19+B lymphocytes. The summary of results is presented on Fig. 1 –
double staining with anti-ACT (FITC) and anti-CD3 (PE), on
the Fig. 2 – double staining with anti-ACT (FITC) and antiCD19 (PE).

Discussion
It was detected that ACT is present not only on the surface
of monocytes that produce it, on the surface of granulocytes that
may engulf it in phagocytosis, but also on the surface of lymphocytes. This feature was not described before. Additionally it
was shown that preincubation of lymphocytes with crude ACT
preparation increased the percentage of lymphocytes bearing
ACT on their surface and also that the intensity of staining with
anti-ACT antibody increased after incubation. The main binding was observed on CD3- and CD19-lymphocytes, presumably
NK cells.
Preincubation mimics naturally occurring increase of ACT
at concentration in peripheral blood due to trauma or burn. In
early acute phase response several mechanisms related to cellular activity are inhibited and mainly the unspecific immunity
is involved in first stages of the reaction, also during unspecific
inflammation occurring in Alzheimer’s disease [15]. Thus it is
possible that ACT may exert a regulatory role during these
early events, possibly acting as anti-apoptotic agent [16]. Higher
incidence of ACT on the surface of NK than T lymphocytes may
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Figure 1. Double staining (mean results for 9 experiments) with
anti-ACT (FITC) and anti-CD3 (PE) – percentage of positive
lymphocytes, native versus incubated with ACT preparation
(point=mean, frame=SD, range=1.96 SD)
ACTFITC
9–
8–

Figure 2. Double staining (mean results for 9 experiments) with
anti-ACT (FITC) and anti-CD19 (PE) – percentage of positive
lymphocytes, native versus incubated with ACT preparation
(point=mean, frame=SD, range=1.96 SD)
ACTFITC
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indicate its link with innate immunity. Weaker reaction with
B lymphocytes might also point to the regulatory role of ACT
in the specific response. It has to be investigated further what
is the link between ACT presence on the surface and activity of
particular lymphocytes subpopulations and whether there is any
relationship between ACT glycosylations profile and its influence on lymphocytes. Further investigation will be performed to
establish the binding particularly with NK cells.
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