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Much indirect evidence indicates that immu-
nologic factors may play a role in malignant 
melanoma. Antibodies against melanoma cells 
have been shown to be present in serum in a high 
percentage of patients with melanoma, especially 
those with localized disease.1'2 Hellstrom et al3 

have shown that lymphocytes of patients with 
melanoma, of their close relatives, and of a sur-
prisingly large number of Blacks have a cyto-
toxic effect on cultured melanoma cells. Clinical 
remissions have been induced by cross-transplan-
tation of melanoma tumor and sensitized lympho-
cytes.4 Spontaneous regressions have been docu-
mented in malignant melanoma.5 There have 
been scattered reports that blood transfusions 
from patients whose melanoma has undergone 
regression sometimes induce a tumor response in 
other patients with melanoma.6 Studies have also 
shown a common tumor antigen on melanoma 
cells.1-7 

Of the two types of immunity, humoral (me-
diated by bursal equivalent derived B cell lym-
phocytes) and cellular (mediated by thymus de-
rived T cell lymphocytes), it seems that the cellu-
lar or T cell response is the tumoricidal one in 
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malignant melanoma. 8 , 9 Thus, it is 
conceivable that induction or increase 
in cellular immunity might increase 
the host's ability to destroy the tumor. 

In 1954 Lawrence10 noted that the 
constituents of disrupted lymphocytes 
were capable of transferring delayed 
cutaneous hypersensitivity in man. 
The active principle responsible for 
this phenomenon is called transfer fac-
tor. It is soluble, dialyzable, lyophiliza-
ble, and has a molecular weight of less 
than 10,000.11 I t is not an immuno-
globulin, nor is it immunogenic. 
Transfer factor is able to convert nor-
mal lymphocytes (probably T type) to 
the antigen-responsive state in vitro 
and in vivo, and is thereby capable of 
transferring cellular immunity of the 
donor to the recipient. Since transfer 
factor is not immunogenic, it does not 
provoke an immunologic reaction on 
the part of the host that intact sensi-
tized lymphocytes may, thereby elimi-
nating the need for determining H-LA 
compatibility between donor and re-
cipient. 

Materials and methods 

Six patients with malignant mela-
noma were treated with transfer factor. 
Two had cutaneous and visceral dis-
ease, one had cutaneous and regional 
lymph node involvement, and three 
had only cutaneous disease as best we 
could determine after extensive study. 
Informed consent of the patient was 
obtained in all six cases. T h e three pa-
tients with advanced disease all pre-
ferred to be treated with transfer factor 
before chemotherapy. 

Donors were chosen from patients 
who had recovered from malignant 
melanoma, close relatives, and Blacks, 
whose lymphocytes were cytotoxic to 
cultured melanoma cells in vitro, and 

whose cellular immunity was prefer-
ably different from that of the patient 
as shown by the results of skin testing. 
Informed consent was obtained from 
the donors. 

Delayed cutaneous hypersensitivity 
was measured by a battery of skin tests 
as follows: PPD .0001, histoplasmin, 
Candida 1:100, varidase, mumps, stock 
respiratory pathogen, and in one case, 
stock enteric pathogen. Lymphocytes 
were obtained from donors by means 
of a blood cell separator (Celltrifuge, 
American Instruments). T h e lympho-
cytes were extracted with a granulocyte 
and monocyte contamination of ap-
proximately 20%. Transfer factor was 
prepared by the method of Lawrence 
and Al-Askari,12 which consists of 
freeze-thaw lysis of the lymphocytes, 
dialysis of the transfer factor against 
distilled water, and lyophilization of 
the final product. One unit of transfer 
factor was defined as that obtained 
from 1 X 109 lymphocytes. 

T h e transfer factor was administered 
intramuscularly twice weekly for 3 
weeks, and the patients were checked 
periodically for lymphocytic cytotox-
icity and blocking activity. The pa-
tients were skin-tested again after re-
ceiving the transfer factor. 

Measurement of cellular inhibition 
(the ability of the patient's lympho-
cytes to be cytotoxic to cultured mela-
noma cells) and blocking activity (the 
ability of the patient's serum to inhibit 
lymphocyte cytotoxicity) was accom-
plished by using the multiwell tech-
nique described by the Hellstrôms.13 

Essentially, 40 to 200 cultured mela-
noma cells were placed in each well 
and 1 X 105 lymphocytes to be tested 
were added to the wells, except for 
control wells. After 48 hours incuba-
tion, the cells were stained with crystal 
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violet and counted against the original 
number; hence the percent of cellular 
inhibition. Assay for blocking activity 
consisted of the above, plus the addi-
tion of 0.1 ml of inactivated (56 C for 
30 minutes) patient's serum to be 
tested to the same wells. 

Results 

One patient developed cellular in-
hibition, and in another patient cellu-
lar inhibition was greatly increased 
following the administration of trans-
fer factor. This was not associated 
with clinical improvement however. 
In two patients cellular inhibition was 
lost while receiving transfer factor. 
Blocking activity developed in two 
patients receiving transfer factor and 
was associated with a rapidly worsen-
ing clinical course. Blocking factor was 
present before giving transfer factor 
to one patient who died soon after 
from far advanced disease. Delayed 
skin test hypersensitivity was trans-
ferred in three patients. One patient 
with far advanced disease died before 
re-skin testing, one patient had the 
same skin test battery as the donor, 
and one patient failed to demonstrate 
any transfer of skin test hypersen-
sitivity. All patients except one showed 
advancing clinical disease, and he is 
currently receiving treatment with 
azacytadine and BCG with significant 
clinical improvement. 

Discussion 

Six patients have been treated with 
transfer factor prepared from donors 
whose lymphocytes exhibited cytotoxic 
activity against melanoma cells in 
vitro. Three had advanced disease and 
three had only cutaneous disease. De-
spite the transfer of delayed cutaneous 
hypersensitivity and induction of eel-
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lular inhibition, there was no demon-
stration of clinical improvement in 
any of the patients. The development 
or demonstration of blocking activity 
seemed to portend a poor clinical 
course, as has been reported by the 
Hellstroms.13 There were no side ef-
fects associated with transfer factor ad-
ministration. 

Recently, Spitler et al14 reported on 
nine patients with malignant mela-
noma treated with transfer factor. One 
patient demonstrated regression of the 
cutaneous metastases which was the 
initial extent of her disease for l l/2 
years. The other eight patients showed 
no response to transfer factor. 

We are not sure why transfer factor 
was of no clinical benefit. Perhaps one 
should not expect to see a response 
using immunotherapy in patients who 
have as much as 1 X 109 tumor cells 
or 1 gram of tumor tissue. Our pa-
tients, even those with only cutaneous 
disease, had tumor masses in excess 
of this amount. We really cannot 
quantitate transfer factor accurately, 
and the amount of transfer factor may 
have been too small to effectively sen-
sitize lymphocytes against melanoma 
cells; vast amounts of this substance 
may be required for it to be effective. 
An insufficient quantity or a deficit in 
the quality of the patient's lympho-
cytes may be responsible for their in-
ability to evoke an in vivo tumoricidal 
response, even if they were adequately 
sensitized. Nevertheless, transfer factor 
is an important material, and further 
studies regarding its clinical useful-
ness and mechanism of action will be 
of great interest. 

Summary 

Six patients with malignant mela-
noma were treated with transfer fac-
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tor but none showed a clinical re-
sponse. In vitro studies demonstrated 
transfer of lymphocyte cytotoxicity in 
one patient, enhancement of lympho-
cyte cytotoxicity in another, and no 
effect in four. Delayed cutaneous hy-
persensitivity was transferred in three 
of the six patients. 
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