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G, usse", t a1. (1969, , b; 1970) first rep. "red
the antitumor effects of interferon on trans-
plantable mouse tumors. Since then there
have been many reports o1T the effects of inter-
feron, not only on transplantable animal
tumors, but also on virus induced or spon-
taneous tumors. However, it is still uricer-
tain \\, he ther the antitumor effects of inter-

feron are direct or \\, he ther they, involve the
defence mechanism of the ITost animal. Con-

genitalIy athymic nude mice (F1anagan, 1966;
Pantelouris, 1968) are known to be practically
devoid of T-cell function. Thus, heterolog-
ous human tumor cells can be transplanted
into nude mice and the effects of interferons

of different origins on their growth can be
examined. This paper reports the effects of
mouse and human interferons on mouse and

human tumor cells transplanted into nude
For comparison, the effects of thesemice.

interferons on transplanted mouse tumor cells
in ordinary mice \\, ere also investigated.

Female nude mice (BALBjc-"",,"w)
purchased through Dr. :.;ormura of the Cen-
tral Institute for Experimental Animals, Kana-
gawa. The mice were bred in flexible film
isolators under specified pathogen-free condi-
tions, mating BALB!c-""!'+ females with
BALB;'c-"If!"11 males. The^ \\. ere proved to
be free from most pathogenic microorganisms
of laboratory, mice including mouse hepatitis
virus and hemagglutinating virus of Japan
(H\'I). Female mice of 5 weeks of age \\, ere
used in all experiments. The\, were housed
3 mice to a cage in plastic cages covered \\ith
filter cap to prevent microbial contamination
and the cages were kept in a cubicle at 22-
25 C. The mice \\, ere fed on mouse food for

germ-free mice CL-2 (CLEA Japan Inc. ,
Tokyo) and tap water sterilized at 120 C for
20 min. I\{ouse interferon \\, as obtained from

the brains of mice infected with Japanese en-
cephalitis virus, strain IaGAr as follows. A
2016 emulsion of infected mouse brain in phos-

\\'c re
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the antitumor effects of the interferons, nudephate buffered saline, pH 2.0 was stood for 2
days at 4 C. Then it was centrifuged at 10,000 mice were Injected subcutaneously with 5 x
rpm for 60 min at 4 C and the super natant \\, as 10' HeLa cells in Eagle s minimum essential
adjusted to 8091 saturation of ammonium SUI- medium supplemented \\, ith 5.0% calf serum.

Doses of 25,000 IU of human or mousefate. The resultant precipitate, containing
interferon were Injected intraperitoneally intomost of the interferon activity, was further
each mouse twice a \\, eek for 3 weeks start-purified by adsorption on CM-Sephadex C-50

when the tumor nodulus became palpable.and by precipitation with ammonium sulfate. Ing

Details of the purification procedure will be Control mice were given physiological saline
instead of interferon. Antitumor effectspublished elsewhere. Interferon \\, as assayed
were estimated from the mean diameter ofas reported before (Yokota at a1. , 1975) with
tumors in mm measured at Intervals duringvesicular stomatitis \, Irus strain New Jersey

Each tumor was excised andthe experiment.on cultures of L cells by measuring reduction
in yield. The purified preparation of mouse weighed on the 50th day after the first inIec-

tion of interferon. For comparison, the ef-interferon contained 36,000 IUjmg protein.
rects of interferons were tested on subcutane-For comparison, human interferon \\, as pre-

pared from humanleukocytes by the procedure ously transplanted ascitic Sarcoma 180 cells
of Mat^u, at a1. (1974). Brl. fly thi^ p"... dure b. thin nud, and ICR-JCL mire (pureha^, d by

CLEA Japan Inc. , Tokyo). For this, eachwas as follows. Human leukocytes \\, ere se-
parated and purified from buffy coats and su- mouse was injected subcutaneously with I x

106 cells of ascitic Sarcoma 180 which hadspended in Eagle's minimum essential medium
supplemented with 596 mactivated human been maintained by serial passage in ICR-JCL

Interferon was administered in the sameThen they \\, ere infected \\, ith UV- mice.

w^, as for mice with HeLa cells except thatITradiated Newcastle disease virus, strain

IVliyadera and cultured for 22 hr at 37 C with the first injection was given I \\, eek after tumor
shaking. The culture \\, as then centrifuged transplantation and tumors \\, ere excised on

the 30th day after administration of inter-and the super natant \\, as adjusted to 70%
feron.saturation of ammonium sulfate. The pre-

As seen in Table I, the growth of Sarcomacipitate \\, as further purified by chromatogra-
180 \\, as significantly inhibited both in nudephies on Ci\I-cellulose and DEAE cellulose

columns and reprecipitation with 7016 satura- and ordinary mice by mouse Interferon but not
by human interferon. Thus even in nudetion of ammonium sulfate. The purity of

the growth of transplantablethe human interferon used in this experi-
merit was 80,000 IU!ing protein. For testing tumor Is inhibited by interferon and species

TABLE I. antz'IN", o7' effects of Intel:I'ero" on subcutaneous/\! transplanted Sarcoma 180 an BHLBl
c-Mumi, ONd ICR-/CL Mrz'ce

serum.

Interferon

Control (saline)
Niouse

Human

" Measured 30 days after the first administration of interferon
b Average of 6 mice witlT SE.
, Per cent inhibition.
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BALBlc-""Inn

13.2, : I. 3"

4.2t0.7 (68.2%)"

11.0t2.4 ( 1.4%)

Tumor \\. eight (g)it

mouse

ICR-JCL

9 .I, . 2.5

5.3t1.2 (41.8%)

8.6, .1.1 ( 5.4%)



TABLE 2. antz'funior effect of Interferon on
subcutn"eous/I, transplonied HeLa cell z'"
BHLBjc-"Minu PIiz'ce"

Interferon

Control (saline)

NIOuse

Human

" A, Ieasured 50 davs after the first administration

ofinterferon

" Average of 3 mice with SE

Tumor size

(mm)

19.2 t 2.3"

19. 0t 3.8

13.5 t1.6

specificity of its action \\, as demonstratcd in
nude mice. Table 2 sho\\. s results on HeLa

cells. CTo\^th of transplanted HeLa cells in
nude mice \\, as clearl\, inhibited b}, human
interferon, eventhough only a fe\\. mice \\, ere
used in the expe, jin. nt. 1<1shid, at a1. (1973)
reported in vitro activation of macrophages b},

Tumor

\\ eight (g)

interferon and the^ suggested that this ac-
tivation played some significant role in the
antitumor effect of interferon in vivo. Our

results on nude mice do not exclude this

possibility but they, provide evidence for a
direct effect of interferon on tumor cells.

Further studies are in progress on the mecha-
nism of the antitumor effect of interferon espe-
ciall\, in nude mice.

18.05

2.1t1.2

O . 8 ,. 0.3

REFERENCES

Flunagan, S. P. 1966. ' Nude ', a ne\\ hairless genc
with PIeiotropic eflccts in the nude
Genet. Res. 8 : 295-309

CTesscr, I. , C. BOUTali, JP. Levy, D. Fontanine-
BTOuty-Boye and A, I. T. Titom"s. 1969". Proloit-
gation de 1:1 survie des souris inocu16es avec des
cellules tumorales at trait6es avec des preparation
d'interferons. C. R. ,\cad. Sci. IDl (Paris) 268
99+-997

Cresset, I. , C. BOUTali, JP. LC\\'. D. Fontaine-
BTOuty-Boy6 tind \. I. T. Thomas. 1969b. In-
creased survival in mice Inoculnted \\'Ith tumor

cells and treated with Interferon preparations
Proc. Natl. Acrid. Sci. USA 63 : 51-57

Gresscr, I. and C. Bourali. 1970. Antitumor effects

.

ACKNO\\, LEDGit, IE:.:TS

we titanl< Prof. T. Ami, Director of the Research
Institute for Chemobiodvnamics, Chiba Uni\ ersit}
for " gift of HeLa cells and \. aluable advice. \\'e
also thank Dr. T. Nomura, Director of the Central
institute for Experimentnl Altimals, 1<nnaga\^a fo r
supplying ntide mice and helpful discussion. This
work was supported in part b\. a Grant-in-Aid for
Cancer Research from the NIInistr}. of Education.
Science and Culture

inoLiSe

of interferon preparations In mice. I. kmtl
Cancer Inst. 45 : 365-376

Kishid", T. , 1<. Morika\\'a, H. Ito and Y. Yokota
1973. Influence de I'iiTtcrfCron sur 1'1nhibition

par Ies macrophages de In multiplication in \. It To
deja cellules maligne n\Litine (FitlJA). C. R. SOC
Biol. (P""i*) 167: 1502-1505.

\, Iatsuo, A. , S. Hay aslti, and T. 1<ishida, 197+
Productioi, and PIirificatioit of hLiman leukocyte
interferon. JPn. I. A'Iicrobi01.18: 21-27

Pantelouris, E. A{. 1968. Absence of tlT\. ITtus in a
Nature 217: 370-371mouse mutant

Yokota. Y . T. 1<1shida, 1<. Esaki andj. 1<n^. amata.
1975. Induction of litterIeroi, In congenital I\'
atitvinic mice. Bil<ei. I. 18: 183-185

PRELiMIXARY REPORT 127




