The next step was to determine whether BF C-] preserves its inhibitory action on growth of another tumor.
Curves showing the kinetics of growth of Lewis carcinoma are given in Fig. 3. On the 14th and 17th days of observa-
tion the volumes of the tumors in animals receiving BF C-I were significantly less than in control animals receiving
physiological saline (p = 0.05). Thus-BF C-I has an inhibitory action not only on the ELD tumor, but also on Lewis
carcinoma.

It can be postulated on the basis of these results that ELD tumor cells can secrete certain humoral factors
which, when used in accordance with our schedule described above, can inhibit tumor growth. A similar inhibitory
action of a larger tumor node on smaller nodes also was observed in clinical practice and, in our opinion, it is a
manifestation of concomitant immunity. The creation of an experimental model of this phenomenon will enable the
nature of the factors responsible for it to be studied.
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ASCITES FLUID AND TUMOR CELL DIALYSATE AS MODELS
OF GROWTH OF EHRLICH’S CARCINOMA AND TERATOMA T-36
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Growth of spontaneous or transplanted tumors evokes an immune response of the affected animals. How-
ever, despite the development of an immune response, as a rule the tumor continues to grow [2, 4]. Tumor growth
against the background of development of an immune response can evidently be explained by protection of the tumor
cells against the host’s immune system. It has been shown that protection of this kind can take place with the aid of
high-moiecular-weight proteins (mol. wt. over 100 kilodaltons) IgG-2 antibodies or antigen-antibody complex [8].
Investigations in vitro also have shown that blood serum of cancer patients and animals with progressively growing
tumors specifically inhibits the cytotoxicity of lymphocytes against tumor cells [5-7]. However, the role of tumor
humoral factors in the development of a malignant process in the body is difficult to assess, for no suitable tech-
niques have been developed with which to study this phenomenon in vivo.

The aim of this investigation was to study the effect of ascites fluid and cell dialysate of Ehrlich’s carcinoma
on tumor growth in vivo.
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Fig. 1. Effect of BF C-I and C-II on growth of Ehrlich’s carcinoma in mice. Abscissa, time after transplantation of
tumor (in days); ordinate, volume of tumors (in c.u.). Inoculation dose 5-103 cells per mouse. 1) Control animals
receiving physiological saline; 2) animals receiving BF C-I; 3) animals receiving BF C-II.

Fig. 2. Effect of biological fluids K-I and K-II on death of animals with Ehrlich’s carcinoma. Abscissa, time after
transplantation of tumor cells (in days); ordinate, number of surviving animals (in percent of initial number).
Inoculation dose 5-105 cells per mouse. Mean life span of animals (in days) shown in boxes. 1) Control animals
receiving physiological saline; 2) Animals receiving BF C-I; 3) Animals receiving BF C-II.

Fig. 3. Effect of BF C-I and T-I on growth of teratoma T-36 in mice. Abscissa, time after transplantation of tumor
(in days); ordinate, volume of tumors (in c.u.). Inoculation dose 3 -10* cells per mouse. 1) Control animals receiving
physiological saline; 2) Animals receiving BF C-I; 3) Animals receiving BF T-L

EXPERIMENTAL METHOD

Male (CBA x C57BL/6)F; hybrid mice and inbred BALB/c mice weighing 25-27 g were obtained from the
"Stolbovaya" Nursery, Russian Academy of Medical Sciences. Teratoma T-36 and Ehrlich’s ascites carcinoma (subline
ELD, from the Tumor Strain Bank of the All-Union Oncologic Scientific Center, Russian Academy of Medical
Sciences) were inoculated intramuscularly (doses given are shown in the footnotes to the Figures and Table).
Biological fluids (BF) were: C-I — ascites fluid obtained from animals with Ehrlich’s ascites tumor on the 10th day
after intraperitoneal transplantation; C-II — the freeze-dried dialysate of Ehrlich’s carcinoma cells obtained by the
method described for transfer factor [1]. The pore size of the dialysis band was such that molecules with mol. wt.
below 15 kilodaltons could diffuse through it. The dialysate was standardized on the basis of absorption at wave-
lengths of 190 and 260 nm, AA,qq ., = 2.9 relative units, AA,q ,, = 3.3 relative units. Measurements were made
on a "Hitachi V-2000" spectrophotometer (Japan). BF T-I consisted of ascites fluid obtained from animals with
teratoma T-36 on the 10th day after intraperitoneal transplantation. BF C-I, C-1I, and T-I contained no cells and
were used in a syngeneic system. BF C-II contained no proteins in concentrations detectable by Bradford’s method
[3]. The BF were injected intraperitoneally in a dose of 0.7 ml/mouse 15 min before transplantation of the tumor,
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TABLE 1. Effect of BF C-I and C-II on Rate of Growth of Ehrlich’s Carcinoma

Group of Mean volume of tu- |1Meanvolume of tumor [Change in volume of tu Change in volume of tu-
animals mor on 9th day, c.u. [on 19thday, c.u. or during 10 days, c.ufor during 10 days, per
cent of contro
Control 1092,0+51,1 2218,4+205,8 1126,4 100
C.1 1027,8450,6 3215,7+462,9 2187,9 195
C.11 74114537 2453,1+150,5 1712,0 1583

Legend. Inoculation dose 5 -10° cells per mouse.

and in a dose of 0.2 ml/mouse 24 h after transplantation of the tumor. In metastasization experiments an additional
injection of 0.2 ml of the BF was given 48 h after transplantation of the tumor. Animals in the control groups were
given an intraperitoneal injection of physiological saline in the same volumes. The effects were recorded as rate of
growth of the tumor, the number of animals with tumors, and the mean length of survival of the animals. The
volume of the tumors, in conventional units (c.u.) was calculated by the formula V = a X b X c, where g, b, and c are
three mutually perpendicular diameters. Each group contained ten animals. The results were subjected to statistical
analysis by the Fisher—Student method. Differences were considered significant at the p < 0.05 level. Values of M %
m are given in the table and graphs.

EXPERIMENTAL RESULTS

The results of a study of the effect of BF C-I and C-II on growth of Ehrlich’s carcinoma are given in Fig. 1.
After injection of BF C-I the mean volume of the tumor on the 9th day of transplantation was the same as in the
control group. However, after the 14th day of observation a significant increase in the rate of growth of the tumor
was observed in the animals receiving BF C-I compared with the control. Injection of BF C-II caused a significant
decrease in the initial volume of the tumor on the 9th day of observation compared with the control animals,
whereas on the following days more rapid growth of the tumors also was observed and the difference in their mean
volumes in animals receiving BF C-II and physiological saline disappeared.

To assess quantitatively the increase in the rate of tumor growth in response to injection of BF C-I and C-II,
data on the change in volume of the tumors in the animals during 10 days of observation — from the Sth through the
19th days after transplantation of the tumor — are given in Table 1.

After injection of BF C-I the rate of growth of the tumor reached 195%, compared with 153% of the rate of
growth of the tumor in the control after injection of BF C-II. It can be tentatively suggested that acceleration of
tumor growth of this kind is connected with protection of the tumor cells by BF C-I and C-II.

The protective action of BF C-I also was manifested as a sharp decrease in the minimal inoculation dose of
Ehrlich’s ascites tumor cells. For instance, after intramuscular inoculation of 2 -104 cells into BALB/c mice in the
course of two months of observation of tumor developed in 60% of the animals receiving BF C-1, whereas in the
control group no tumors developed. Injection of BF C-II caused the development of tumors in 20% of cases during
the above-mentioned period of time.

During the biological experiments it was noted that injection of BF C-1 and C-II after 24 and 48 h addition-
ally after transplantation of the tumor caused death of some animals during the 1.5-3 weeks after intramuscular
inoculation of the cells, whereas in the control group death of the animals was observed after 5-6 weeks, when a solid
tumor had developed (Fig. 2). Only injection of BF according to a similar schedule without inoculation of tumor
cells did not cause death of the animals. It was postulated that more rapid death of the animals may be connected
with the development of metastases of single tumor cells, against the background of their protection by BF. At
autopsy on animals which died, enlargement of the subcutaneous lymph nodes was found. Intraperitoneal transplanta-
tion of these lymph nodes, taken from mice shortly before death, into intact animals led to the development of
ascites and to death of the mice.

Incidentally, the protective action of BF C-I is not specific relative to Ehrlich’s carcinoma cells, but holds
good also for teratoma T-36 cells. Kinetic curves of growth of teratoma T-36 are shown in Fig. 3. Clearly the volume
of the tumor in animals receiving BF C-I and T-I was significantly larger than in the control animals from the 18th
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through the 19th day of observation. However, no significant differences were observed in the time course of tumor
growth between animals receiving BF C-1 and those receiving T-1.

The experiments thus showed that BF C-I, C-II and T-I can protect tumor cells in vivo. This protection by
the action of BF is manifested as an increase in the rate of growth of the tumor, its more intensive metastasization,
and reduction of the minimal inoculation dose of Ehrlich’s carcinoma cells. The protective action of BF C-I is not
specific relative to Ehrlich’s carcinoma cells. It can be tentatively suggested that this effect of BF C-I and C-II is
associated with substances with mol. wt. of under 15 kilodaltons. It is important to note that these substances were
obtained from destroyed tumor cells. In our opinion, a clinical situation in which after cytotoxic action (chemo-
therapy, radiotherapy) induction of tumor growth and/or generalization of a malignant process is observed in vivo,
can be simulated with the aid of humoral tumor factors. The proposed test system may be used to study the effect of
humoral tumor factors on tumor growth in vivo.
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