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Numerous attempts to cultivate human tumors on the membranes of chick embryos have not, {n the majos~
-ty of cases, given clear results [1,5,6,7,15]. The tumors sometimes suzvived {5, 6, 11, 12], lasting for a few
wansplantations, and then without exception died [1,3, 6,9]. Attempis to cultivate human tumors on the mem«
branes of preliminarily irradiated eggs [13] or afier preliminary cultivation of the umor in vitro [8] were also
unsuccessful. Only after preliminary transplantation of the tumors into ratr and hamsters treated with cortisone
was {t possible to culdvate three human tumors on the chorioallantoic membrane [4, 14]. Successful culdvaton
of human twmors has ako been reported by A.K. Shubladzs [2].

In consideration of the difficulty of cultivadng human tumcrs on the membranes of the chick embrye we
attempted to use in the cultivation the method of subculture of normal tssue. This method was proposed in 1851
by Mikhelson for culdvation of the virus of foot and mouth disease in the chick embryo.

EXPERIMENTAL METHOD

For the cultivation 28 human tumors were used, consisting of one catcinoma of the body of the uterus, fous
carcinomas of the cervix of the uterus, one chorionepithelioma, three fibromas of the uterus, one papillary car-
cinoma of the ovary, one metastasis from carcinoma of the ovary in the peritoneal cavity, twelve papillomas of
the urinary bladder, one papilloma of the urinary bladder undergoing malignant change, two carcinomas of the
urinary bladder, one papilloma of the urethra and one melanoma.* In additon, in paralle] experiments we cul-
tivated normal bladder dssie from human embryos,

The tssue for cultivation was used fresh (two to four hours after operation) or in a frozen condition. Freez-
ing was carried out at —70°C in a mixture of dry ice and acetone. The frozen tissue was kept untl the experi~
ment at —20°C for 2 to 65 days.

Before being implanted in the egg the tumor material obtained at operation was washed with physiological
saline and areas of necrotic and fatty tissue were removed with sterile precautions, and after cutting it into small
pieces it was placed for 20-30 minutes in a solution of penicillin and sweptomycin. Before the experiment the
frozen tssue was thawed. Implamanon was carried out on the chorioallantoic membrane of five-to ten-day-old
embryos, most commonly six-to-seven-day.

The method of subculture comsisted of simultaneous cultivation of a piece of umor with a piece of Hormat

*We are grateful to Prof. A.P. Frumidr and Drs. L.N. Pogozheva and S.A. Smirnova for making available the
operation specimens.
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human embeyosic tssue, For subculture we used most commonly embryonic bladder dssue which bas well~
marked histogenetic properties, In a series of experiments on cultivation of carcinoma of the cervix of the ute~
rus, we subcuirared pieces of tissue from the cervix of the embryonic uterus,

The subeeltured uissue was brought into close contact with the implanied piece of umor, We assumned that
the subculmured normal human tissue would facilitate adaptation of the wmor dssue. Material for subculture was
wused both in the fresh and frozen form, usually the latter. In six experiments tumor extract, taken for transplante

ation, was inoduced additionally onto the chorioallantoic membrane besides the tumor and normal embryonic
tssue,

The 2ggs containing implanted pieces of tumor were incubated at 37°C for seven o ten days {untl the
embryos were 1315 days old). At the end of this period they were opened for examinaton, If the pieces on
superficial examination appeared shining and covered wi s vessels enveloping them with chorloallantolc mem=
brane, then their viability was demonstrated and they were cut into three or four pieces which were {mplanted
in other eggs. Transplantation of the pieces of tumor continued for as long as it was possible to find them on the
choricallantoic membrane at the place. of implantation and their outward appearance was satisfacrory,

EXPERIMENTAL RESULTS

On implactation of very small, average and large (up to 1 mm % pieces of wumor tissue it was found that
very small picces rapidly undergo completc lysis while the average and large pieces in some cases were pe-
served for a losg tnc. Frozen wmor tissues were preserved longer and produced a more intense reaction in the
choricallantaic reiabrane than fresh tissues, The first passage of tumor tissue was successful in the great major-
ity of cases: out of five to six pieces of tumor one or two and sometimes three were preserved. The pieces were
enveloped in chorioallantolc membrane, and between its vessels white tumor tissue could be distinguished. On
dying, the pleces appeared dull and dark in color. Such pieces were usually absorbed,

In spizz of the fact that some umor implantates could be kept in an outwardly vizhlz condition through
many passages, the umor cells gradually dled away., Vascularization of the pleces was incomplete and the wue
size of the tamor implantate and mitoses could not be found (except ong case). The reaction of the choricallaps

toic membrane itself il many cases was so violent that a hollow impression was created where the implanted
wmor was growing,

The suanmarized tesults of the experiments on cultivation of pieces of tumor tssue are shown in the table,

]
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Fig, 1. Cultivation on tie choricallantoic membrane of the
chick embryo of tissue from a merastasis of carcinoma in the
peritoneal cavity. 1st passage, egg No, 320,



Cultivation of Human Tumors and Embryonic Tissues on the Chorfoallantoic Membrane of the Developing Chick

‘Embryo

Expt. No, | Character of tumor ot tssue | Situation 1 Number of |Mumber of | Total number
successive [successive | of successive
transplant~ |ramsplant-| transplanta
atons ations tons of pleces
without with sub- | of tssue with
subculwures {culture and without

subcultures

1 Carcinoma ‘Cervix of the uterus 3 5 &

n - | Urinary bladder 4 4 8

m . Body of the uterus 3 3 4

w Multiple fibroma Uterus 1 2 8

v Carcinoma Cervix of the utarus 1 4 5

vi - . " 1 o 1

vit Fibroma Utorus 1 3 4

Vil Carcinoma Cervix of the uterus 1 ¢ i

X1 Fibroma Uterus ; 2 1 3

Xu Carcinoma of the ovary* Metastasis in the peritoneal 1 6 1

cavity

xvi _Papillomas® Urinary bladder 1 0 i

xvi Carcinoma® » * 1 0 i

xvir ChorlonepitheHoma Uterus 2 2 2

X1X Chorlonepithe Homa* - 3 0 2

XXu Papillary carcinoma* Ovary 3 o 3

xxiu Melanoma - & 0 8

XXX Papillomas Urinary bladder 10 0 10

Xxviu d . - 8 0 8

XXXV * . . 1 1 1

XXXv . " . 1 o 1

XL  Papillomas with malignant . = 1 ¢ i

transformation

XLur Papiliomas . et 3 6 3

XLV oo * . 2 o 2

XLuvin - he * 4 0 4

XLvii . - . 2 o 2

R itd * Urethra 2 0 2

LV . Urinary bladder 1 L i

wi - . . 1 0 1

Lvi - . * 1 Y 1

X Embryonic tissue - . 1 ¢ 1

X - b - b 1 0 1

xiwv Fragment of chick embryo - 1 0 1

choricallantoic membrane
XXi Embryonic tissue Urinary bladder 4 0 4

* Tumor extract was introduced onto the chorioaliantoic membrane,

The normal embryonic urinary bladder tissue used for subculture was jtself able, as shown in experiment
XXI to survive and preserve its viable conditon throughout several transplantations,

On histological examination, carried out by V.V. Suntsova, true growth of the implanted tumor tssue or

the occurrence of mitoses (with the exception of one case with subculture) could not be eswablished. Evidently,
the sarvival of the tumor cells was only temporary.
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The reaction of the chorloallantoic membrane to transplantation of the tumor was expressed in the form
of marked edema of the membrane and by chronic inflammaton with hyperplasia of all the layers of the mem-
brane, and by He-nonhages. In Figures 1 and 2 are shown, in their natural size, pieces of tumor at the site of
implantation on the embryonic membrane, Their dimensions considerably exceed those of the piece originally
implanted (1 x 1 mm), but this {s not true growth of the implanted umor but the result of the reaction to ft of
the tssue of the egg.

Fig. 2. Cultivation on the chorioallantoic membrane of
the chick embryo of a chorionepithelioma, 3rd passage,
egg No. 425,

Nonspecific nodular proliferations, as we know, may appear on the chorioallantoic membrane even from
the action of physiological saline, broth and emulsion of normal choricallantoic membrane [1, 10}. Human w-~
mor tissue is evidently an even stronger stirnulant cf the membranes of the chick embeyo,

SUMMARY

Twenty -eight human wmors of various localization and structure were cultivated on choricallantoic mem-
brane of developing chick embryo. True growth of the tumors could not be obtained. Small parts of turnors sur~
vive for a short time and cause turbulent reaction in the chorioallantoic membrane. These pieces may be re-
gansplanted, but later they are subjected to destmcdon and resolution. When normal human embryonic tissue
was introduced — this only promoted a more prolonged preservanon of the transplantate. However, it did not re~-
sult in the true growth of uansplanted tumors. Small pieces of papilloma of the urinary bladder appeared to be
the most viable and withstood nine wransplantations,
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