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ABSTRACT

A carcinoma-experimental animal model was used to 
evaluate the efficacy of transfer factor (TF) as an immuno- 
prophylactic agent against cancer. The Line 10 hepatocar- 
cinoma in Sewell Wright inbred strain-2 guinea pigs was 
studied. In a series of prevention experiments, TF was 
given to recipients 24 hours before the injection of tumor 
cells with the results that tumor growth was prevented in 
one of 30 recipients, and survival was increased by as much 
as 44 days in others. BCG was used as a marker in some 
experiments to evaluate the efficacy of transfer of cellular 
immunity from the donors to the recipients with TF. In 
these experiments, BCG was given alone or in conjunction 
with the hepatoma at various times with the result that 
when BCG was given to the TF donors after the hepatoma 
there was a marked decrease in survival time. When BCG 
was given to the donors alone, or simultaneously with the 
hepatoma, there, was no decrease in survival times. Skin 
tests with Is50 O.T. were used to evaluate the efficacy of 
transferring sensitivity from donors to recipients. The 
results did not correlate well with the prophylactic 
effectiveness of the TF.



INTRODUCTION

The goals of immunotherapy of cancer include in
creasing tumor specific cell mediated immunity, general 
augmentation of the immune system, decreasing the formation 
of blocking or tumor enhancing antibody and increasing the 
effectiveness of cytotoxic antibody and macrophage instruc
tion (1). The first attempts to increase tumor specific 
immunity involved mixing of tumor cells with autologous 
leukocytes before injection into a patient (2) or transfer 
of allogeneic leukocytes either from cases of spontaneous 
regression or from patients who were immunized to the same 
or analogous tumors (3-6). Although the results showed 
some success, there are several problems yet to be solved, 
such as the short duration of palliative effects.

Transfer of cell mediated immunity by cell-free 
leukocytic extracts was first reported in guinea pigs by 
Jeter, Tremaine and Seebohm (7): in 1954„ Lawrence (8), 
in 1955, described similar experiments in humans, and he 
later gave the name "transfer factor (TF)" to the extract. 
Transfer factor has been described as a dialyzable leuko
cytic extract of less than 10,000 Daltons in molecular 
weight which contains polypeptide and polynucleotide com
ponents, confers long term sensitivity to the leukocytes



and is resistant to DNase, RNase and trypsin (9-10). It 
has the ability to transfer, cell mediated immunity (9-10) 
without transferring humoral immunity (11). Transfer factor 
also has the ability to restore the cellular immune system 
of patients with immunodeficiency diseases, such as Wiskott- 
Aldrich syndrome (12). The use of TF as an immunothera- 
peutic agent against cancer was first reported in 1971 by 
Thompson (13), who showed a reduction Of greater than 50% 
in tumor mass in slightly less than half of his patients.
Bran.des, Galtan and Wiltshaw (14) reported a 25-30% reduction 
of lesions in multiple cutaneous melanoma. Oettgen et al.
(15) had some success in 25% of his breast cancer patients.

Since 1971, TF has been used as an immunotherapeutic 
agent against a wide range of tumor types with varying 
success, some of which are: osteosarcoma (16, 17), mela
noma (18, 19), breast cancer (20), lung sarcoma (21),
Hodgkins disease (22), renal cell carcinoma (23), naso
pharyngeal carcinoma (24), vulvar carcinoma, ovarian cancer, 
lung carcinoma, thymoma (25) and larngeal papillomatosis 
(26), among others. However, all these studies have several 
characteristics in common. Transfer factor was used as an 
adjunct to conventional therapy, such as surgery, radio
therapy or chemotherapy. Most often, it was used as a 
last resort when the tumor was far advanced. There was a 
notable lack of controls to determine the effectiveness of



the TF therapy. There was no agreement on proper donor 
selection (27). The first and second characteristics 
suggest that there is a small population of cells capable 
of receiving and responding to TF instruction while the 
donor selection problem indicates that there may be a lack 
of tumor specific TF capable of conferring tumor immunity 
to the patient.

Donors have been selected from a wide range of 
sources, including patients in remission or currently free 
of the tumor (17, 22) household contacts (28f 29) , cross 
immunization of tumors between pairs of cancer patients 
(13, .14), exchange of TF from one cancer patient to a second 
cancer patient (19) and from patients with a etiologically 
related illness (24). An additional problem is the fact 
that the donor's cellular immunity to the tumor antigens 
may disappear, despite constant environmental exposure to 
the cancer patient (29). Also, there is no agreement as 
to what criterion to use in determining TF donors and in 
measuring the effectiveness of the TF therapy (27). Some 
of the donors used in the experiments had little or no 
tumor immunity (18). ,

The third problem, a lack of controls, makes it 
hard to evaluate the TF therapy. Even though TF has been 
compared to other forms of therapy, including injection of 
leukocytes (19) and chemotherapy (17), with TF showing
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the greatest potential, the problems of spontaneous regres
sion or abnormal tumor growth cannot be ignored. The use 
of BCG (18, 30) and levamisole (31) in conjunction with TF 
also makes it hard to evaluate the TF therapy. „

These problems point out the need for. an animal 
model to evaluate effectively TF as an immunotherapeutic 
agent. In such a model, the same tumor would.be given to 
both the TF donors and the recipients, which would insure 
tumor specific TF. Also, in the model, the TF could be 
given to the recipient before the injection of the tumor 
to insure a population of cells capable of receiving and 
responding to TF instruction. Only TF would be used as the 
therapeutic agent, with no additional or outside agents 
allowed. Lastly, the model would include the use of control 
animals where only the tumor and no TF would be given, in 
order to guard against regression or abnormal tumor growth.

The purpose of these studies was to develop a suit
able animal model to evaluate the efficiency of TF. The 
tumor-animal system, used was the Line 10 hepatocarcinoma- 
Sewell Wright inbred strain-2 guinea pig developed by Zbar 
et al. (32), and similar to those described by Zbar et al. 
(33, 34).



MATERIALS AND METHODS

' Guinea Pigs
The guinea pigs used in the experiments were Sewell- 

Wright inbred strain-2 animals (35, 36) obtained from a 
colony at The University of Arizona. The animals weighed 
between 350 and 850 grams and were fed a diet of Arizona 
Feeds Guinea Pig Chow supplemented daily with cabbage.
Water was available ad libitum. Both male and female 
animals were used in the study. *

Tumor Cells
The Line 10 hepatoma was obtained from the National 

Institutes of Health and maintained by growing the tumor 
intramuscularly (IM) in the right rear leg or by develop
ment of ascitic fluid in the peritoneal cavity. The tumor 
cells for inoculation of experimental animals and main
tenance of the tumor line were obtained by sacrificing a 
tumor bearing animal. The tumor was passed within 50 days 
after inoculation to insure a high percentage, of viable 
tumor cells. The tumor bearing area was cleanly clipped 
before the animal was anaesthetized with ether. Then the 
clipped area was washed with 2% iodine, 90% alcohol and 
0.5% amphyl solution.



For 1M tumors z. the skin was excised and reflected . 
to expose the tumor. Pieces of the tumor were excised from 
the muscle and placed in a petri dish filled with enough TC 
199 (37) medium to cover the tumor. The tumor pieces were 
then placed on a screen (20 gauge 60 mesh), minced and 
forced through the screen to produce individual cells.
These cells were then washed two times in TC 199 medium 
by centrifugation at 500 X.g for 15 min. at 4C. A cell 
count was done using a hemocytometer, and viability was 
determined by dye exclusion (38) using 0.4% trypan blue.
The cell concentration was adjusted so that 0.1-0.2 ml of 
medium contained 10? viable cells.

If the tumor was maintained by ascitic fluid, the 
tumor bearing animal was prepared as above.' In this case, 
the skin and the abdominal wall were excised but not re
flected. The ascitic fluid was collected by using a large 
mouth pipette and a small screen to prevent the intestines 
from blocking the pipette. The ascitic fluid with the tumor 
cells was placed into centrifuge tubes and enough 2% acetic 
acid was added to lyse the red blood cells. Washing and 
counting the cells was the same as described above,

' immunization of the Animals 
to the Tumor

The animals were immunized to the tumor by a single 
injection of 10^ viable cells IM in the right rear leg for



a period of 21 to 32 days. They were injected with tumor 
cells only on the first day of immunization. For the 
prevention experiments, the period of immunization was for 
21 days, whereas for the BCG experiments it was 28 to 32 
days. At the end of this time, the animals were sacrificed 
to collect the TF. Only tumors grown IM were used to 
immunize the TF donors.

Preparation, of Transfer Factor
Transfer factor was prepared by clipping the ab

dominal area and injecting 20 ml of warm light mineral oil 
intraperitoneally (IP) 48 hours previous to collection of 
cells. The injection site was cauterized, to prevent leakage 
of the mineral oil. At the time of sacrifice, the TF donors 
were anaesthetized, exsanguinated by cardiac puncture, after 
which, the peritoneal exudate (PE) cells and regional lymph 
nodes were collected in Hanks' Balanced Salt Solution (HBSS) 
(39) with 20% normal serum.

The PE cells were collected by excising the skin and 
folding it back to expose the abdominal wall. The abdominal 
wall was then excised and 20 ml of HBSS with 20% serum was 
added to the abdominal cavity. The PE cells were then 
pipetted out by using a large mouth pipette and a small 
screen to prevent the intestines from blocking the pipette. 
After the cavity was washed once, the PE cells were centri
fuged at 500 X g for 15 minutes to separate the PE cells



from the mineral oil. At this time, the PE. cells were added 
to. the lymph node cells.

‘ The lymph nodes were first trimmed of the fat, then 
minced into fine pieces, after which the material was forced 
through a 20 gauge 60 mesh screen to produce a single cell 
suspension. The lymph node cells were collected in HESS 
with 20% serum and added to the PE cells. This mixture was 
then centrifuged at 500 X g for 15 minutes and resuspended 
in a measured amount of HESS without serum. A hemocytometer 
count was done using an exclusion dye, 0.4% trypan blue, to 
determine viability. The cell concentration was adjusted 
so that there were 10^ viable cells in 7.5 ml of HESS with
out serum, equaling one dose of TF.

The cells at this concentration were incubated at 
37C for 4 hours, after which the cells were centrifuged 
and the supernatant fluid was vacuum dialyzed, using dialys- 
ing tubing having a pore radius of 24 angstroms, at 4C. The 
TF was stored at -20C until use.

BCG
Bacillus Calmette-Guerin (BCG), Phillips strain, 

was maintained on Lowenstein-Jensen slants. The BCG was 
taken during the exponential growth phase and ground with 
a mortar and pestle to break up the clumps of bacteria.
A hemocytometer count was done and the BCG concentration



was adjusted in saline so that 3.75 X 10  ̂bacilli per animal 
were injected at a distant site from the tumor. The BCG was 
injected either intradermally or 'subcutaneously. BCG was 
given only to the TF donors.

Skin Tests
Skin tests were done by the injection of 0.1 ml of 

1:50 dialyzed Old Tuberculin (OT, Lilly) intradermally in
a cleanly clipped area. The results were read at 24 hours

Iby measuring the erythema and induration and recording the 
size of this area in millimeters. Skin tests were checked 
at 4 and 48 hours to guard against abnormal reactions.



RESULTS

' Tumor Prevention Experiments 
In the first series of experiments, TF from donors 

immunized to the Line 10 hepatoma was given 24 hours before 
the injection of 10  ̂viable tumor cells with the expecta
tion that the TF would prevent or retard tumor growth« In 
the three experiments, TF was given on day minus 1, day 7, 
day 14, and at various times when the treated tumors' 
growth, as measured by an increase in tumor diameter, was 
greater than that of the control tumors. Both controls and 
TF recipients received a single injection of tumor cells 
on day one of the experiment. Survival times of the animals 
receiving TF ih days were compared to those of the controls.

In the first experiment, all three TF recipients 
lived longer than the controls, with the controls having an 
average life span of 76.0 days and the TF recipients averag
ing 136.6 days (Table 1). Recipient #3 was still tumor 
free at the end of the experiment (day 200), whereas 
recipients #1 and #2 died on days 89 and 121, respectively. 
It should be noted that recipient #3 was the first treated 
animal to have a palpable tumor, which was noted on day 14, 
but the tumor regressed by day 41. In recipient #2, the 
tumor appeared on day 55, then grew rapidly and the guinea

10
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Table 1. Effect of Transfer Factor Derived from Wright 
Strain 2 Guinea Pigs with Line 10 Hepatoma on 
Tumor Growth and Survival in Recipients

Transfer Factor Survival Times
TF Recipients Dosage Schedule In Daysa

Line 10 Hepatoma
#1 Day -1, 7f 14, 81 89
#2 Day -1, 7 f 14 , 61, 82,

92. 99 121
- #3 Day -1, 7, 14 200b

Controls
#4 None 75
#5 None 77

Line 10 Hepatoma
#6 Day -I, 7,■ 14 74
#7 Day -If 7 f 14, 42, 59 98
#8 Day -1, 7 f 14, 47 112

Controls
#9 None <7 90

#10 None 91
Line 10 Hepatoma

#11 Day -1, 7 f 14 72
#12 Day -If 7 f 14, 48 79
#13 , Day -If 7, 14, 48 88

Controls
#14 None 83
#15 None 84

a107 viable tumor cells injected IM on day 1.
bRecipient #3 still alive and tumor free at the 
end of experiment.



12
pig died 66 days later, day 121 of the experiment. The 
tumor in recipient #1 was palpable by day 21, but grew 
erratically until 8 days before the animal's death, when it 
developed ascitic fluid in the peritoneal.cavity. At the 
time of death, the guinea pig had a bloody ascites tumor, 
Guinea pigs #4 and #5, the controls, had palpable tumors 
on day 10 and^died on days 75 and 77, respectively. The 
control tumors grew at a steady rate until death of the 
animals.

In the second experiment, two of the TF recipients 
survived longer than the controls, but one recipient died 
16-17 days before the controls. The controls survived an 
average of 90.5 days, whereas the TF recipients lived only 
94.6 days (Table 1). The tumor on recipient #8 was palpable 
by day 25, and showed retarded growth throughout the experi
ment, except for a brief time, and the animal died on day 
112. The tumor in recipient #7 grew at a steady rate, 
showing brief periods of retarded growth, particularly 
after TF injections,- and this recipient died on day 98.
The tumor was first palpable by day 21. Recipient #6 
showed accelerated tumor growth early in the experiment, 
then it went into a period of apparent retarded growth 
until the tumor reappeared along the right side of the 
abdomen. Necropsy revealed a large mass of tumor in and 
around the gastrointestinal tract and between the skin and
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the abdomen of the right side. The tumor was the last one 
of this experiment to be palpable, on day 33, and the animal 
died on day 74. The controls, guinea pigs #9 and #10, had 
palpable tumors by day 18 and 17 and died on days 90 and 
91, respectively. . There was no abnormal growth.

The third experiment yielded the poorest results.
All three of the TF recipients9 tumors grew at a rate 
roughly equivalent to that of the controls. There seemed 
to be little variation in the growth rate of the tumors, 
even between recipients #11 and #13, although the guinea 
pigs died 16 days apart. The tumor in recipient #11 was 
palpable.by day 20 and the animal died on day 72, whereas
the tumor in recipient #13 was palpable by day 17 and this
animal died on day 88 (Table 1). Recipient #121s tumor 
was palpable by day 22 and this animal died on day 79=
For all three TF recipients and the controls, there were 
no abnormal or noteworthy patterns of tumor growth. Tumors 
in the controls #14 and #15 were palpable by day 25 and 17 
and these animals died oh days 83 and 84, respectively. 
Overall, the experiment yielded negative results, since 
the TF recipients survived for an average of 79.6 days,
whereas the controls lived for an average of 83.5 days.
This was the only experiment in which the controls lived 
longer than the treated animals.



' BCG Experiments
In the first BCG experiment, TF was prepared from 

donor animals in which BCG was administered alone on day 1 
of immunization. BCG was given simultaneously with the 
Line 10 hepatoma on day 1 of immunization to a second group 
of donor animals» The Line 10 hepatoma was given alone on 
day 1 of immunization to a third group of donor animals.
The Line 10 hepatoma alone was given on day 1 and BCG 
injected on day 10 of immunization to a fourth group of 
donor animals.

The results of this experiment indicated that when 
BCG was given 10 days after Line 10 hepatoma in the donor 
animals, the TF recipients from this group died on day 66.0, 
whereas the controls averaged 71.2 days of survival. For 
recipients that received TF from donors immunized to the 
BCG alone, survival was 80.3 days. TF recipients from 
donors immunized to the Line 10 alone survival was 79.3 
days and TF recipients from donors immunized to BCG given 
simultaneously with the Line 10 hepatoma survived for 81 
days. Tumors in the controls, except for #13, were palpable 
by day 9. The tumor in control #13 appeared by day 13. The 
tumors were normal in growth except for control #12 which 
showed a weight loss since day 37 and died on day 56. 
Necropsy revealed a large tumor mass which had blocked 
the upper intestinal tract. The other controls (#13, #14,



#15 and #16) died on days 70, 75, 77 and 78, respectively 
(Table 2). For the TF recipients from donors immunized to 
BCG alone, the tumors in these recipients (#1, #2 and #3) 
were first palpable on days 16, 14 and 10, and the animals 
died on days 73, 84 and 84, respectively. For the TF 
recipients from donors immunized to BCG given with the Line
10, the tumors in these recipients (#4, #5 and #6) were
first palpable on days 14, 16 and 12, and the animals died 
on days 72, 83 and 88, in that order. In the donors immu
nized to the Line 10 alone, the tumors in the TF recipients 
#7, #8 and #9 were palpable on days 13, 14 and 16, while
the guinea pigs died on days 68, 78 and 92. When BCG was
given 10 days after the Line 10 hepatoma to the donors, the 
tumors in the TF recipients #10 and #11 were first palpable 
by days 14 and 13, and the animals died on the same day, 66.

All the TF recipients in this experiment except for 
#4 had a period of slow tumor growth at the start of the 
experiment. The tumors in guinea pig #11 regressed slightly 
early in the experiment, and #7 and #8 had a short period 
of slow growth about a third of the way through the experi
ment.

To test the efficiency of transferring cellular 
immunity from the donors to the recipients, all of the 
donors were skin tested with 1:50 OT on day 24 of sensiti
zation. The skin tests were read 24 hours later and the
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Table 2.. Effect of Transfer Factor Derived from Wright 
Strain 2 Guinea Pigs with Line 10 Hepatoma and 
Treated with BCG on Tumor Growth and Survival 
in Recipients

TF. Recipients. . .
Survival 

Transfer Factor Time in 
Dosage Schedule . . Days.a

Tuberculin 
. Skin. Test

BCG Alone
#1 Day -1, 7 73 12 X 10b
#2 Day -If 7 84 ' Negative
#3 Day -I, 7 84' 11 X 7

BCG + Line 10
given on day 1

#4 Day -If 7 72 14 X 17
#5 Day -If 7 83 7 X 9
#6 Day -If 1 88 5 X 5

Line 10 Alone
#7 Day -If 7 68 Negative
#8 Day -If 7 '■ 78 Negative
#9 Day -If 7 92 7 X 7

Line 10 given on
day 1

BCG given on day 10
#10 Day -If 7 66 Negative
#11 Day -If 7 66 14 X 15

Controls
#12 None 56 Negative
#13 None 70 Negative
#14 None 75 15 X 15
#15 None 77 Negative
#16 None 78 Negative

Line 10 Alone
#17 Day -If 7 74 Negative
#18 Day -If 7 79 Negative
#19 Day -I, 7 79 Negative
#20 Day -If 7 85 Negative



17
Table 2.. Continued

Survival ..
Transfer Factor Time in Tuberculin

TF Recipients Dosage Schedule Days3- Skin Test

Line 10 + BCG
-.......... ...........

Skin Test Positive
#21 Day -1, 7 30° Negative
#22 Day -1, 7 91 Negative

Line 10 + BCG
Skin Test Negative

#23 Day -1, 7 71 Negative
#24 Day -1, 7 73 14 X 10
#25 Day -1, 7 76 8 X 10
#26 Day -1, 7 83 Negative

Controls
#27 . None 35° Negative
#28 None 73 7 X 7

7a10 viable tumor cells injected on day 1, start of 
experiment.

^Tuberculin skin test size in mm of indurated, 
erythematous area. Skin test performed 48 hours 
after the injection of the first dose of TF. Skin 
test read after 2 4 hours.
cGuinea pigs died of a bacterial infection, not of 
the tumor.
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TF was collected on day 28 All, the', donor. skin._ tests, 
except for those that received the BCG 10 days after the 
Line 10 hepatoma and the Line 10 alone group t were at 
least 13mm X 15mm of erythematous, indurated area, ranging 
from 22mm X 17mm and 21.5mm X 20mm to 15mm X 15mm and 
13mm X 18mm. For those donors receiving the BCG 10 days 
after the Line 10 hepatoma, the skin tests ranged from 5mm X 
6mm to 7mm X 7mm. The donors of the Line 10 alone group 
were negative.

The TF recipients were skin tested 48 hours after 
receiving the first dose of Ti?, and the tests were read 24 
hours later. The reactions ranged from no reaction to 14mm 
X 17mm response for those recipients which received TF from 
donors sensitized to the BCG. Those recipients that re
ceived TF from donors sensitized only to the hepatoma and 
the controls were skin test negative with two exceptions. 
Recipient #9 had a skin test of 7mm X 7mm and control #14 
had a skin test of 14mm X 15mm (Table 2).

The design of the second BCG experiment was similar 
to that in the first experiment, namely, to use BCG as a 
marker and to see what effect the BCG would have on tumor 
growth. One group of donors received the hepatoma alone on 
day 1 of immunization, and in a second group, BCG was given 
to the donors after the tumors became palpable on day 16 of 
immunization. In the second group, the hepatoma was given
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on day 1 of immunization. The donors were skin tested on 
day 30 of sensitization, read on day 31 and the TF was 
collected on day 32„ At the time the skin tests were 
read, it was noted that those donors which had a negative, 
skin test had visibly larger tumors than those donors who 
were skin test positive or those donors who were sensitized 
to the Line 10 hepatoma without BCG. Since the skin test 
negative donors appeared to have tumor enhancement, they were 
separated from the skin test positive donors at the time the 
TF was collected.

The results of the experiment were complicated, in 
that a TF recipient (from a skin test positive donor) #21, 
and a control #27, died on day 30 and 35 due to bacterial 
infections (Table 2). One other TF recipient (from a skin 
test negative donor) #23, showed a weight loss early in the 
experiment, possibly due to the bacterial infection, and, 
as a consequence, there was a period of tumor growth enhance
ment. Normal tumor growth resulted as the recipient gained 
weight. The overall results indicate that TF recipients 
from donors immunized to the Line 10 alone averaged 79.25 
days of survival. TF recipients from donors that were skin 
test positive, 91 days of survival. TF recipients from 
donors that were skin test negative, 75.75 days of survival 
and the controls, 73 days. For the line 10 alone group, the 
tumors in TF recipients #17, #18, #19 and #20 were palpable



on days 14, 13, 14 and 12, and died on days 74, 79, 79 
and 85, respectively. A short period of accelerated growth 
in recipient #17 and a short period of decrease in tumor 
growth in recipient #20 were the only abnormalities noted 
for this group. In the skin test positive group, the 
tumors in TF recipients #21 and #22 were first palpable 
on day 14 and on day 13, and the animal died on day 30 and 
on day 91, respectively. Recipient #21 died of a bacterial 
infection on day 30, whereas the tumor in #22 had a delay in 
growth throughout the experiment. In the skin test negative 
group, the tumors in TF recipients #23, #24, #25 and #26 
were palpable by days 13, 11, 11 and 14, and the animals 
died on days 71, 73, 76 and 83, respectively. Recipient 
#23 had early weight loss with the resultant increase in 
tumor growth, whereas recipients #24 and #25 had erratic 
growth early in the experiment. The last recipient, #26, 
showed a short period of delayed tumor growth early in the 
experiment. The tumors in controls #27 and #28 were
palpable by days 12 and 14, and the animals died on days
35 and 73. Control #27 died of a bacterial infection on .
day 35, whereas #28 had no abnormal tumor growth.

The recipients were skin tested 48 hours after the 
first dose of TF, and the tests were read 24 hours later. 
Only two recipients and one control had positive skin tests.
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Recipient #24 had a skin test of 14iran X 10mm while #25. had 
a 8mm X 10mm reaction. Control #2 8 had a 7mm X 7mm reaction, 
It was noted that neither of the recipients from the skin 
test positive donors had a reaction. The recipients were 
not retested after the second dose of TF.



DISCUSSION

The results indicate that TF may be effective as an 
immunotherapeutic agent. Overall, 18 of 29 TF recipients 
survived longer than controls. The recipients averaged 
86.1 days of survival, whereas the controls averaged only 
77.4 days. However, when the results are divided into those 
recipients which received TF from donors sensitized to the 
Line 10 hepatoma alone, and those which received TF from 
donors sensitized to the BCG with or without the Line 10 
hepatoma, the results change. The survival times increase 
to 93.0 days for the Line 10 hepatoma alone group, and 
remain at 80.3 days for the BCG treated group. The p value 
for the Line 10 alone group is 0.15, whereas for the BCG 
treated group, the p value is 0.65.

Since BCG and the Line 10 hepatoma have antigens 
in common (40) , it would be expected that TF recipients 
from the BCG treated group would have survival rates com
parable to the Line 10 alone TF recipients. This was the 
case when BCG was given alone or given simultaneously with 
the Line 10 hepatoma to the donors on the first day of 
immunization, but when the BCG was given to the donors after 
the Line 10 hepatoma during the period of immunization, the 
survival time of the TF recipients decreased.

22
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There are several factors which can. decrease re

cipient survival, including the formation of a blocking 
antibody (41), spread of the tumor by metastases and the 
tumor's being weakly antigenic (32). Yet, despite these 
problems, TF may prevented tumor growth in one recipient 
and prolonged survival to 44 days in other TF recipients.

\
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