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Abstract — Human NK cells, identified 30 years ago based on their ability to spontaneously kill tumor cells, constitute a
subset of lymphocytes, which play an important role in the first line of immune defense and the effective function of these
cells are enhanced by cytokines. Lung carcinoma has been one of the most commonly diagonosed cancer as well as the lead-
ing cause of cancer death in male. Here we provide the evidence that human natural killer cells has inhibitory effects on
tumor growth of human lung cancer cell NCI-H460 (non-small cell lung cancer). Enriched NK cell population was obtained
by 2 weeks cultivation in interleukin-2(IL-2)-containing medium. The resulting population comprised 26% CD3™" cells, 9%
CD3*CD4" cells, 16% CD3*CD8" cells, 76% CD56" cells, 6% CD3"CD56™ cells and 70% CD3 CD56™ cells. Activated
NK cells at doese of 2.5, 5, and 10 million cells per mouse inhibited 2%, 12% and 45% of NCI-H460-induced tumor growth
in nude mouse xenograft assays, repectively. This result suggests that NK cell-based immunotherapy may be used as an
adoptive immunotherapy for lung cancer patients.
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NCI-H460(ATCC # HTB-177) A= 24 #Hoke] 85%= A+
A5k )= non-small lung cancerNSCLC)IA Faist Al
9] 3= wild type p35 349} mutant K-mas 1A= 7}
AaL ok T4 A= 918l NCI-H460+= 10% fetal bovin
serum, 100 U/m/ peniciilin, 100 U/m/ streptomycin(Invitrogen,
USA)Z 3-8t RPMI-1640 mediumellA] vioFataict, 2k atks)
ML) S A73eE A QAke] DY WA ¥ (peripheral
mononuclear cells. PBMC)Z THEoI ST X[ Axjof|A] AFde] &
et AE B9 Al 93 s2E A1 ¥, heparin¥}
7 40mie] NS AFH3HATE Ficoll-Hypaque density
centrifugations &3l WxHN SN2} xFFekL Q= buffy
coatsE w3kl PBSE ©]-&3to] A3tk AlH -, 5%
human serum(Biowhitrraker-Cambrex, Malkersville, MD)”7}
359 Lymphomedia® 1x10°cellsym/= FE}sto], 1143} 3t
anti-CD3  antibody(OKT-3 10ng/m/; BD Pharmingen, NJ,

USA)$} recombinant human IL-2(Proleukin 500 U/m/, Chiron,
Emeryville, USA) 37 wiekst3ith. 59 ¥ 9 rhIL-2(500 U/
m))?} 5% human serum”} -8 BIX| 2 WA F, vl vk
71keh 1x10° cellsymm®] Al 55 4810 thiL-27} 3-8
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2 3 AF3E 5 50p2] PBS/BSAS o|83t] AIEE dEs
ATk AlZel Izt @A anti-CD3-FITC/CD16+CD56-PE £}
anti-CD4-FITC/CD8-PE/CD3-PerCP(BD Biosciences, USA)E
7Yt 3 4°ColM 200 2t HESAIZ] 3 PBSE -+ W1 A3t
a1 400 w2 PBSZ thA] HEFAIA FACS Canto flow cytometer
(BD Biosciences, USA)Z =73t %, WinMDI statistical
software(Scripps, La Jolla, USAYS o]-&3fo] E243515c} Al
o] AEEL FASH PBS/BSATE A3t 5, 50 wo] PBS/BSA
Z olgslo] A|EZE Fgs}o] propidium iodide(l pg/mhE Ao
1047+ &4 M3}k FACS Canto flow cytometer(BD Biosciences,
USAYE =7, PI positive A|E= 52 202 7158159t}

Nude mouse xenograft &4

In vivooll X Eg3lel AplaeiAlEe] delseS dsl] ¢
3t SLC Japan, Inc.ollA] AJ4He Specific pathogen-free female
BALB/c-nu/nu mice(nude mice)E ©]3}4] tumor xenograft
AlFS A5}, Mice=(6~8 weeks old) T5thelw 23%
EATADAIEIS] SPFAAONA 17 £8k217] § Zl8sisitt.
A8 FA0 day) BIAMFEA H AEFQ NCI-H460= 2x
10° cells/mouse®] %% nude micedl] ¥|&} o]2lalit}, EAIs}
¥ ARSI 150l X (day 0, 7, 14) 2.5, 5, 10x10°
cells/mouseZ g FoI35}%] o, AFAJthZ <) Adriamycin
(ADR; Sigma-Aldrich, St. Louis, USA)X w5+ 13](2 mg/kg)®
Z 33 Folallth. HEAU QL day)ell TUS T2l F T4
FAE S T 271 7HE(mm) XAl Z(mm) X 0]
(mm)2% SA3IQIT). g, A1) AAis|MEe] 54S &
Q1517] 9J&te] mjlF £o3317] Hnude moused] AFTHIE =
“J3tsich

L

X2 Y SAHXE

In vivo NEAT= AT F 671 mices A0, i
vitro A¥}+= three samples®] mean values® % UERIL, %F
HAZHSD) 2} p-valuesi= Student’s t-test 2 ANOVA(GraphPad
Prism, GraphPad Software, USA)S AMg-ato] A&3}3it}
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Activated human NK celle| Z38 24

Az NN 5~10%%F AHAshs AAMNNEE IL-2
= 3 miFelA] 2731 wieksted, oF il YRS IFER
Hok=l S ot} <1742 o] 23}lo] Fluorescence-
activated cell sorting(FACS) #4123 23] &43le #ledals)
AEY FHHS BAsigch B4} wiokst AEE 87%9]

AEES e tH(Fig. 1A). T3 26% CD3*Y T cells, 9%
CD3*CD4* T cells, 16% CD3*CD8" T cells, 76% CD56"
cells, 6% CD3*CD56" cells, 72|31 70% CD3CD56% =}
A AT Z3HE O] QS-S A4S Fato] SISk TH(Fig.
1B~G).
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In vivo antitumor effect of NK cells
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Az w1 xﬂi%{ NCI-H460S 2x10° cells/mouse®. 3}
o]2Jslo] 212 F 500160 mm*(n=6) =712 AL &I
=, G499 T FuE Vo R, 7 Aol X}L%%H*ﬂ
T2 2.5x%10° cells/mouse® A &2 Foldl 7o = 413+59
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Fig. 1 - The phenotypic characterization of the autologous activated NK cells, which was used in injection of nude mouse xenograft assay.
Human PBMCs were cultured in the presence of IL-2 for 14 days and the resulting NK cell populations were stained with Propidium
iodide (A) or human antibodies, such as anti-CD3-FITC/CD56-PE (B), anti-CD4-FITC/CD8-PE (C), anti-CD4-FITC/CD56-PE (D),
anti-CD8-FITC/CD56-PE (E), anti-CD3-perCP/CD4-FITC (F) or anti-CD3-perCP/CD8-PE (G), followed with FACS analysis.
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Fig. 2 — Antitumor effect of activated NK cells to NCI-H460-induced lung tumor. NCI-H460 cells were implanted subcutaneously to nude mice
(n=6) on day 0. Activated NK cells at doses from 2.5 ro 10 million cells/mouse were injected intravenously once in a week (day 0,
7, and 14). Adriamycin (ADR) was injected intravenously at 2 mg/kg. Tumor volumes were estimated by the formula: length
(mm) Xwidth (mm)Xxheight (mm)/2. Statistical significance was determined using the Student’s f-test versus PBS-treated control
group (*<0.05, ***p<0.001)(A). On day 21, the mice were sacrificed and the tumor weights were measured (B). Representative
photographs are shown (C). Statistical significance was determined using the Student’s #-test versus PBS-treated control group
(**p<0.01). The body weights of the tumor-bearing nude mice were measured to estimate toxicity (D).
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