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INTRODUCTION

There have been many reports on cancer therapy with
lymphokine-activatedkiller (LAK) cellsandinterleukin-
2 (IL-2), but the proliferative response and anti-cancer
effect of LAK cellsare dependent on IL-2 dose. Other
methodstoimprovetheanti-tumor activity of cytotoxic T
cellsby activation with anti-CD3 McAb in conjunction
with IL-2 are being investigated in recent years. In this
study, weattemptedtoexplorethephysiologicandbiologic
effectsof T-killer cells(TAK) co-stimulated with soluble
gastric cancer antigen, anti-CD3McAband IL-2.

MATERIALS AND METHODS

Materials
Interlukin-2 was produced by Shangha Bio-Chemical
I ndtitute and anti-CD3 monoclond antibody was prepared
fromTumor Ingtitute, ChineseAcademy of Medicd Sciences
Medium 1640wasproduced by Gibco Company of America.
Target cell: K562 and SGC-7901 were prepared
by Radio biology Research Laboratory of our hospitd,
hepatocarcinomacdl line (SMC) was prepared by Tumor
RessarchLaboratory of FujianMedicd University. All tumorodlls
wearemantainedin medium 1640with 100mi/L caf ssrum.

Methods

Tumor solubleantigen was extracted from SGC cells
by salting-out method previo usly described by
Chen YX et all'! and stored at -20°C.The
mononuclear cells (MNC) were isolated from 50
mL venous blood of normal don or by centrifugation
over aFicol-IHypaguegradient and afinal concentration
of 1x10°%L was obtained in each culture bottle.
Three kinds of cytotoxic T cells by activation was
maintained in medium 1 640 with 750 kU/L IL-2 for
LAK cells, 750 kU/L 1L-2 and 100 mg/L CD3
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McADb for CD3AK cells. TAK cells were stimulated
withIL-2, CD3 McAb and the extracted tumor antigen
at adose of 100 mg/L of culture. All the cells were
refed with new mediaevery 2-3 days of incubation at
37°C inair atmosphere containing 50 mL/L CO2 and
werediluted to 1x10°L.

Expansion of the three kinds of killer cellswas
tested with typan blue staining. The cytotoxity of the
three different killer cells were tested with MTT
methods?, and the ratio of killer cells and the target
cellswas 10:1.

Having cultured for 10 days, TAK cdlsweretested
for CD3, CD4, CD8, NK and CD19 by Flow Cytometry.

RESULTS

The killer cells cultured with various stimulators
There was a similar growth tendency among the
three kinds of killer cells. In LAK cells group,
the maximum cell number of expansion wasfound
about 10 days of culture, the cell number
decreased rapidly on the 15thday and was fewer
than the initial number on the 20" day. However,
in TAK group and CD3AK group, the peaks of
the cell expansion were found on th 13" day an
d the cell number was more than that in LAK
group. The activity of cell expansion was TAK>
CD3AK>LAK (Figurel).
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Figure 1 The proliferation tendency among the three kinds of killer

cells.

Comparison of the anti-tumor activity among the
three kinds of killer cells during culture

Table 1 shows that the killing activity of all the
Killer cellsto K562 was low in the early stage of
culture, but it increased as the rapid expansion
occurred. On the 20" day, TAK and CD3AK cells
maintained killing activity from the 15" day. On the
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other hand, thekilling activity of TAK, CD3AK andLAK
to SGC-7901 was 98.5%, 82.1%, and 62.1%, and was
74.9%, 51.3% and 52.4% to SMC respectively.

Analysis of surface markers in the killer cells
By flow cytometry, it showed that TAK cells were
dominated by CD8+ T cdlls(Table 2).

Effect of anti CD3 monoclonal antibody on TAK
Anti-CD3 monoclonal antibody and IL-2 could co-
stimulate the expansion of ly mphocytes, and makethe
cellsbecome higher in anti-tumor activity (Table 3).

Table 1 Comparison of anti-tumor activity among the three
kinds of killer cells during culture

Incubation day

Group

3 7 10 12 15 17 20
TAK 30.3 428 587 54.0 499 470 36.9
CD3AK 254 397 475 502 389 384 270
LAK 235 347 385 308 145 104 8.9

Table 2 Analysis of surface markers on the Killer cells (n = 6)

Incubation CD; CD, CDg CD,/CDg NK CDyq
od 52.80 49.40 26.40 1.87 23.30 7.20
10d 49.88 44.36 62.80 0.76 4.53 0.20

Table 3 Influence on the Killer cells with various stimulation

Group Stimulated by Duplication of  Killing

proliferation  activity

1 IL-2 alone 2.1 38.5%

2 IL-2 alone after costimulation 3.8 40.1%
with anti-CD3 mAb for 48 h

3 Coexistence of anti-CD3 mAb 5.3 58.7%

and IL-2 during incubation

Morphological observation of the killer cells
Under theinverted microscope, thekiller cdllswerefoundto
beroundandbrightlargelymphocytes They wereaggregeted
into lumpswith TAK lumpshbigger than LAK lumps, and
CD3AK lumpsamdler. Asthecdl culture was continued,
the shapeof thekiller cdlschanged and becameirregular.
In vitro, we found that under the microscope the
effect cellswere aggregated onto the target cells after
mixed cultivation for 1h, and that the targe t cells
became enlarged after mixed culture for 6 h; and that
cell debris could be seen after mixed culturefor 15 h
only in TAK group and CD3AK group .

DISCUSSION

Since Rosenberg et al®® reported the anti-tumor
therapy by LAK cell and IL-2 in 1985, it has been
widely used. Its effective rate was 20%-35%.
However, its adverse reaction was severe due to
high doses of IL-2. For this reason, scientists are

now tryingtolook for acertain kind of effect cellswhich
has higher anti-tumor activity and requires|ower doses
of IL-2tomaint ainitsactivity.

In the study, CD8+dominated cytotoxic T cells
(TAK), generated from PBMC co-stimulated
with soluble gastric cancer antigen (TSA) and
anti-CD3 McAb, showed much higher
cytotoxic activity against gastric cancer cell
line from which TSA was extracted than that
against hepatoma cell line (SMC). Moreover,
we fou nd that the expansion of TAK in vitro
required lower IL-2 concentration than CD-
3AK did. It was encouraging that we have laid
afoundation to solve the LAK activity which
is dependent on |L-2.

Asimmune cellsfor treatment, the ratio between
subtypes and its relative stability was of great
importance. Theresultsin flow cytometry showed
that in the course of TAK culture, CDg* cell
number increased obviously, CD;* decrea sed
slightly and CD,4* had no change. It is suggested
that TAK cellsweredo minated with CDg* cells.
We knew CDg* T cells could be subdivided into
Tc cells and Ts cells. If the number of Tc cells
increa sed in the culture, the anti-tumor activity
would be greatly enhanced. Thismay explain why
CDg*dominant TAK had strong anti-tumor
activity. Further identification of Tc and Tscells
in the culture will be our next focus of research.
Our results also showed that on the 10" day of
culture, CDy*, CDi6" and CDs¢" cellswererare,
suggesting that anti-tumor effect of TAK cells
was chiefly dependent on CDg" T cells.

Tao et al reported that stimulation of PBMC
with anti-CD3 McAb and IL-2 for 48 hours and then
with IL-2 alone achieved a better anti-tumor activity.
Our results showed that coexistence of anti-CD3McADb
andIL-2duringcell cultureisof benefittocdl proliferation
andcytotoxicity.

Our conclusion is that the immune effect cells
generated from the PBM C stimulated with anti-CD3
McADb, IL-2 and TSA may be characterized by rapid
proliferationinvitro, high cytotoxicity and low IL-
2 dependence. Clinically, it is worth being
considered.
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