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Abstract : Adoptive immunotherapy was carried out using tumor infiltrating lymphocytes
(TIL) cultured with rIL-2 after isolation from transplantable spontaneous squamous cell carcino-
ma from inbred WHT /Ht mice. Effector cells involved in antitumor reaction were investigated. TIL
were collected at 1 X10°cells/1 g of tumor tissue. The viability amounted to more than 85% and the
ratio of mixed tumor cells was less than 8%. By being cultured with rIL-2, TIL could be proliferated
and maintained without tumor cells. A lymphocyte subsets were analyzed by FACScan. It was
found that, fresh TIL were dominated by L3T4" cells but a significant increase in Lyt-2* cells was
observed when TIL were cultured with rIL-2. The cytolytic activities of both cell lines were
determined by means of *Cr release assay. Fresh TIL had no activity against syngeneic tumor cells,
but cultured TIL had higher activity. These findings showed that the cytolytic activity was
induced by rIL-2. Adoptive immunotherapy performed with cultured TIL produced no therapeutic
effect in the group of TIL alone, but had an inhibitory effect against tumor growth and a significant
life-prolongation effect in the groups of TIL +rIL-2 and CY + TIL +rIL-2. In conclusion, Lyt-2* cells
were presumed to play a main role in the cytolytic activity in TIL proliferated with rIL-2. TIL was
suggested to be useful as a source of adoptive immunotherapy.
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Collect a tumoral mass aseptically.

|

Cut into thin slices with a scissor blade.

Fitter through a 3150 Pt mesh.

}

Wash three times with PBS(1,200rom for 5 minutes).

!

Adjust to 1X10* with RPMI-1640 culture medium containing 10%FBS.
Overlay 4 ml of cell suspension on 3 ml of M-SMF.
Centrifuge at 2,500 rom for 20 min.

Collect iymphocytes layer.

¥ash three times with RPMI-1640 culture medium containing 105F8S.
Float in cuiture broth.

Confirm the viability of cells with trypan blue and adjust to an optimum

concentration.

Fig.1 Isolation of TIL.
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Experimental group

TIL alone TIL
\
TIL + riL-2 TIL riL-2
Yy § §F F §F 7
CY + TIL + rIL-2 CYy TIL riL-2
by § ¥ §F ¥ ¢
0 6 7 8 9 10 11 12 (days)

}

Implantation of
tumor cells 1X10° s.c.

{CY:100mg/kg iv. § TIL:1X10"0v. §riL-2:10°U/day X5 i.p.

Fig.2 This figure outlines three experimental groups scheduled for adoptive immunotherapy. Tumor
cells (1X10% were implanted subcutaneously. In TIL alone group, TIL were injected of 1 X 10%°
intravenously at 7 days after implantation of tumor cells. In TIL +rIL-2 group, TIL were injected
at 1x 10" intravenously at 7 days and rIL-2 10'U intraperitonealy daily for 5 days (days 8 to
12) after implantation of tumor cells. In CY+TIL+rIL-2 group, CY was injected at 100mg/kg
intravenously at 6 days, TIL at 1 X 10%* intravenously at 7 days and rIL-2 at 10'U intraperitonealy

daily for 5 days (days 8 to 12) after implantation of tumor cells.
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®—® TIL : cultured with riL-2
O—O TIL : cultured without riL-2
% half medium exchange
53 half medium exchange and readjustment 1X10%/mi

Fig.3 TIL were collected from mice at 9 days
after implantation of 1X10° tumor cells,
and cultured with (@-@) and without
rIL-2 (O-O)
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PR 65% EEH TV, —F, rIL-2BETT
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1.39%, L3T4" $mkass 29.6 = 3.0%, Mac-1*#
Bahs 7.6 = 1.59%, asialo-GM 1* AfaAs 14.0 =
1.2%, s-Ig* $ARAS 2.4 = 1.19% & Lyt-2 * #Afa
BEERICHML (P<0.01), Lyt- 2 * dominant
DT cell H3#84% % 5D TWizF -, L3T4*
Mg, Mac-1* §HME, BT sIg* HRRER
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4. %Cr release assay (Table2, Fig.5)

SEEBO TILIZRE : TH & b HESE
EHARE ISP o7H, rIL-2GAETCEEL
7oTIL W, E:THAHM100: 1 T31.0x11%,
50 1 T178x0.7%, 25: 1 T126*+11%
DHIREGEEEEZRL 12,
5. BTSRRI

LB R O EEIEMEEER % Fig.6 IR L 1o,
1 x 10°EoEEmiaEmdE®, 6(HBEtELE
BEOMBEANRNICHEIREL L7, ZO
® ELAERICBLTRERERIEREAICHEX
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Table 1. Percentage of positive TIL.

9 of positive TIL®

Lyt-1 Lyt-2 L3T4
64.6+2.1 ]" 21.2+1.5 ]u 45.0%1.0 ]"
TIL : fresh® ‘ 84.2+3.4 63.?i1.3 29.6%3.0
m :l Mac-1 asialo GM 1 s-lg
12.2+1.3 ]n 11.8+2.3 ]Ns 23.8£1.3 ]"
7.6x1.5 14.0+1.2 2.4%1.1

a :mean = SE. (n = 5)

b : TIL were collected from mice at 9 days after implantation of 1 X 10° tumor cells.
¢ : TIL were collected from mice at 9 days after implantation of 1 X 10° tumor cells and cultured with

rIL-2 for 20 days.

d : Statistic analysis was performed by Student’s t-test.

(3%3%P<0.01, NS : not significant)
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Fig.4 Phenotypic analysis of lymphocytes by flow cytometry (FACScan). TIL were collected from
mice at 9 days after implantation of 1X10°f tumor cells (A) and cultured with rIL-2 for 20 days
(B). These were stained using various monoclonal antibodies (anti-Lyt-1, -Lyt-2, -L3T4, -Mac-1,
-asialo GM1) on surface markers, and are shown as FITC-labeled secondary antibodies.
FITC-labeled anti-mouse Ig was used for detection of surface Ig.
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Table 2. Cytolytic activity of TIL.

Target cells Effector cells

9 specific lysis® at E : T ratio®

25:1 5 :1 100:1
syngeneic TIL : fresh® 0 0 0
tumor cells TIL : cultured* 12.5%1.1 17.8%£0.7 31.0%1.1

mean = S.E. (n = 6)
: The number of target cells was 1 X 10",

Qo o

cultured with rIL-2 for 20 days.

UZco TIL BB IS MLER & R LEE S =
BRAHONLE P 5, TILHTIL-2BicB 0T
i, rIL-2 OREHRB LIV BENKT T 5 12
HEHZz clEBEoMBERIMH s Y, ZOkE
WAL HHICIZ 25 mic#EL 7z, CY+TIL
+riL-2 Bic bW T3, rIL-2 ofEBB XD
1Y HEZF cREEOMMEIMEsh s, Z0

40
o 307
‘@
2
0
e 20
a
@
R
10
0—F— — .
25:1 50:1 100 : 1(E:T ratio)

O—®TIL : cultured
O—OTIL : fresh

Fig.5 Cytolytic activity of TIL, cultured with
rIL-2 for 20 days (@-@) and collected
from mice at 9 days after implantation
of 1x10° tumor cells (O-O). These
lymphocytes were tested for cytolytic
activity against fresh syngeneic tumor
cells by E: T ratios of 25:1, 50:1,
100 : 1 in 6-hr ®Cr release assay.

Values represent the mean percentage of
specific lysis in triplicats determination.

. TIL were collected from mice at 9 days after implantation of 1 X 10® tumor cells.
. TIL were collected from mice at 9 days after implantation of 1 X 10° tumor cells and
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HTdy, SUERL SEEOHERIED LN
TEFEEE L oo AEEBRX D RUEFHOLE
MYRERET S5 &, MUEF XL TTIL
BB IBEENEMNREERD T - 1o,
TIL+rIL- 2 BB X U CY+TIL+1IL- 2 B3 F
BUESYREED L (P <00D, F#, TIL
+rIL- 28 E CY+TIL+rIL-2 #ofic b F
BREGBREMSZED S (P <0.05),

% =

RE R i MR T 5 < L Y,
KB A RERIGO, FioilteEok
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FieBWTHESEMEERC ) v KROKRE%E
FHHIERBLAISTTWRY, £F0) vy
ByR: L chEEoBE I 2ifaRIG0E N
D, b2V IFHICEEME OB PR
Eie T 5 REMDORIGEDOPHBAHTSH -
7o

Kikuchi 5®1% 5 » b+ methylcholanthrene
FERABOHEBEICBVL T, TIL ORBEEE
LIEBEMEOTUEM i BEEN D B L AHE
L, 1 Ishii 5@, SO D3 L TIL
OBREBBOEEERHLTVS, 3561, X
HEZOBRE®IIWHT /Htvo R2HWTH
%, JEfE< Y 20 TIL 248 L T % 04k
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Fig.6 This figure illustrates tumor growth curves of three experimental groups and control (no
treatment). Tumor cells (1X10%) were implanted subcutaneously. TIL alone were injected at 1 X
10" intravenously at 7 days after implantation of tumor cells (@-@). TIL+rIL-2 were injected
using 1X 10" TIL intravenously at 7 days and 10'U of rIL-2 intraperitonealy daily for 5 days
(days 8 to 12) after implantation of tumor cells (A-4). CY + TIL + rIL-2 were injected using
100mg/kg of CY intravenously at 6 days , 1x10® TIL intravenously at 7 days and 10*U of rIL-2
intraperitonealy daily for 5 days (days 8 to 12) after implantation of tumor cells (HHED.
Control was implanted with tumor cells and had no treatment (O---Q). Six mice were used in
each group.
Table 3 Comparison of three experimental groups and control (no treatment) in the adoptive
immunotherapy (survival days and cure rate).
Treatment survival days® cured’ (%)
no treatment® 245t 18 & 0/6 (0)
TIL alone® 25.7 £ 2.0 JNS 0/6 (0
TIL + rIL-2° 302 +37 —** 0/6 (0)
CY + TIL + rIL-2° "‘[ 310+£56 ——** 0/6 (0D

a : Subcutaneous implantation of 1X 10° tumor cells subcutaneously and no treatment.

b : Mice received TIL 1X10" intravenously at 7 days after implantation of tumor cells.

¢ : Mice received TIL 1X 10Y intravenously at 7 days and rIL-2 10*U intraperitonealy daily for 5 days
(days 8 to 12) after implantation of tumor cells.

d : Mice received CY 100mg / kg intravenously at 6 days, TIL 1X 10" intravenously at 7 days and rIL-2
10'U intraperitonealy daily for 5 days (days 8 to 12) after implantation of tumor cells.

e :mean * SE. (n = 6)

-

: Each group consisted of six mice.

g . Statistic analysis was performed by Student’s t-test.
(3%P<0.05, %3%P<0.01, NS : not significant)
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O---Ono treatment &—@TIL alone A—ATIL+riL-2 B—8CY+TiL+rIL-2

Fig.7 This figure illustrates survival ratios of three experimental groups and control (no treatment).
Tumor cells (1X10%) were implanted subcutaneously. TIL alone were injected at 1Xx10Y“
intravenously at 7 days after implantation of tumor cells (@-@). TIL+rlIL-2 were injected using
1X10" TIL intravenously at 7 days and 10*U of rIL-2 intraperitonealy daily for 5 days (days 8
to 12) after implantation of tumor cells (A-A). CY+TIL+rIL-2 were injected using 100ng/kg of
CY intravenously at 6 days, 1 X10" TIL intravenously at 7 days and 10‘U of rIL-2 intraperito-
nealy daily for 5 days (days 8 to 12) after implantation of tumor cells (Il-lll). Control was
implanted with tumor cells and had no treatment (O--Q). Six mice were used in each group.
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