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Activities and characteristics of transfer factors 
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Abstract 

This report summarizes three components of our transfer factor research program. Several clinical studies have 
used oral administration of transfer factor containing materials. Sceptics have rejected these findings by assuming 
that the acidic and enzymatic environment of the gastrointestinal tract would destroy the factors. To further examine 
this issue, we have conducted dose-response studies of the delayed-type hypersensitivity reaction in mice that were 
given transfer factor either by gavage or subcutaneously. There were no difference in the responses that were related 
to the route of administration. We conclude that oral route of administration is efficacious and should be used when 
possible. 

We have also studied the effects of transfer factors on immune responses by recipients. The details of this research 
are presented in the paper by Dr. Alvarez-Thull. Briefly, the study showed that recipients of a specific transfer 
factor responded to the antigen for which the factor was specific by secreting gamma-IFN, but no other cytokines. 

The structures of transfer factor molecules are unknown. We have developed a process for isolating transfer 
factors in pure form and we have obtained preliminary data concerning amino acid sequences. Our goal is to obtain 
the complete primary structure of several transfer factor molecules. 

Abbreviations: CMV: cytomegalovirus; HBSS: Hanks' balanced salt solution; IFN-g: gamma interferon; KLH: 
keyhole limpet hemocyanin. 

There are many transfer factors 

Several years ago our group [1,2] and Borkowsky and 
Lawrence [3] described affinity purification methods 
that enabled one to separate specific transfer factors 
from more complex mixtures suchas whole leucocyte 
dialysates. Subsequently, this technique in association 
with HPLC and other chromatographic procedures has 
allowed purification of specific transfer factors with 
preservation of antigen specificity [4]. These observa- 
tions provide conclusive evidence for the specificity 
of transfer factors and should put to rest alternative 
models for transfer factors such as those that involve 
adjuvant activity or non-specific effects on activation 
of cell-mediated immunity. It would seem appropriate 
to refer to transfer factors in publications. 

Oral versus parental administration of transfer 
factors in clinical studies. 

Most of the clinical trials with transfer factors have 
used parental administration [5-8]. 

An interesting feature of other studies has been oral 
administration of the transfer factors. Jeter and asso- 
ciates [9,10] described successful transfers of delayed- 
type hypersensitivity to tuberculin, coccidioidin and 
the contact sensitizer, 1-chloro-2,4-dinitrobenzene 
(CDNB), in humans who were fed the dialysable 
material from 1.5 x 10 9 lymphocytes from sensitized 
bovine donors. Burger and co-workers [11] trans- 
ferred delayed-type hypersensitivity to keyhole limpet 
hemocyanin (KLH) to humans with orally adminis- 
tered transfer factor-containing dialysates from KLH- 
immune calves. The Herpes simplex patients treated 
by Viza and associates [7,12] were treated intramus- 
cularly at entry into the study, but they subsequently 
received oral treatment during the maintenance stage. 
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Figure  1. Delayed hypersensitivity responses in transfer factor recip- 
ients. Both the garage and subcutaneous routes produced significant 
hypersensitivity in the recipients. 

In a study of treatment of intestinal cryptosporiosis in 
patients with AIDS, only oral therapy was used [13]. 

As part of development of a procedure for isolating 
and purifying individual transfer factors, we devised 
calculations for units of activity and for specific activity 
[4]. Subsequently, we have used dose-response studies 
to compare cell-mediated immune responses by recip- 
ients of transfer factors that were administered either 
subcutaneously or by gavage. The results showed that 
there is little, if any, loss of transfer factor activity 
during oral administration. 

Materials and methods 

Transfer factors that were specific for ovalbumin 
(OVA), horse spleen ferritin or cytochrome c were 
prepared by sensitizing BALB/c mice with the antigen 
emulsified in Freund's complete adjuvant. Spleen cells 
were collected after three weeks. Single cell suspen- 
sions were prepared, the cells were lysed and dialysed 
and the dialysates were subjected to affinity extraction 
of the specific transfer factors [4]. The transfer factors 
were given to BALB/c mice either by gavage or by sub- 
cutaneous injection. Twenty-four hours later delayed 
hypersensitivity to the antigen was measured with the 
footpad swelling test [ 14]. Dose-response relationships 
were analysed by the analysis of variance. 

8 0 "  
X 

E 7 0 "  

~ 60- 

UJ 5(1 Z 
V 
O 4O m 
"1" 
~- 3O 

< 20 n 
b- 
O tO 
o 
U. 

0 

[ l r ' lH~  ~ 0.01>P>O.00t I 
~IFF.~R/T1N ~ P$O.O01 

e e  

7 }  
f J  
f J  
f J  
f J  

e 4 e  f j  
f J  
f J  

f J  
f J  
f J  
f J  
f J  
f J  
/ J  

i i l 

Control P.O. S.O. P.O. 
I I I _ _  

f J  

;5 

1 i 
S.O. P.O. 

I I ~  

e.eo 

| 
S.Q. 

1 
10 s 10 s 10 7 
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Figure  2. Delayed hypersensitivity responses in transfer factor recip- 
ients. Both the oral and subcutaneous routes o f  treatment produced 
equivalent sensitivity in the recipients. 
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Figure  3. Delayed hypersensitivity in transfer factor recipients. The 
oral and subcutaneous routes of  administration produced compara- 
ble degrees o f  delayed hypersensitivity in the recipients. 

Results and discussion 

The results of these experiments are summarized in 
Figures 1-3. Briefly, the oral route of administration 
was effective in sensitizing recipients for expression 
of delayed-type hypersensitivity. There were no sig- 
nificant differences - -  assayed by ANOVA - -  in the 
footpad responses between recipients of subcutaneous 
or oral transfer factors, but in each experiment, the 
responses to the appropriate test antigen were signif- 
icantly greater than the responses to the Hanks' bal- 
anced salt solution (HBSS). 



These results virtually refute the arguments that the 
acidic or enzymatic environment of the gastrointestinal 
tract would prevent oral therapy with proteinaceous 
materials such as transfer factors. 

As described above, orally-administered transfer 
factor preparations have been efficacious in clinical 
studies. In addition, Jones and co-workers [15] have 
reported a four-year-old male with persistent infections 
with both Epstein-Barr virus and cytomegalovirus 
(CMV). Oral administration of transfer factor from 
a calf that had delayed hypersensitivity to bovine 
rhinotracheitis virus transferred immunity to CMV 
as demonstrated by a positive lymphocyte transfor- 
mation test. The patient was treated monthly for six 
months during which there was clinical improvement 
and chronic CMV viruria ceased. He remained well 
during the year after cessation of treatment. 

Subsequently, Jones and associates [16] described 
beneficial effects of long-term oral treatment with 
bovine transfer factor in a patient with the hyper-IgE 
syndrome who had repeated staphylococcal infections 
and chronic oral candidiasis. 

Recently, oral protein therapy has been evaluat- 
ed in autoimmune diseases. Beneficial results have 
been described in some multiple sclerosis patients who 
received oral myelin basic protein [ 17] and rheumatoid 
arthritis patients who were fed type II collagen [18]. 
Taken together, the laboratory and clinical results jus- 
tify the oral route of administration in clinical trials 
with transfer factors. 

Effects of transfer factors on immune responses 

The results of these experiments are presented in detail 
by Dr. Alvarez-Thuil elsewhere in these Proceedings 
[I9]. Briefly, the objective was to compare cytokine 
responses by spleen cells of mice that were sensitized to 
human Herpes simplex virus by infection or by admin- 
istration of a Herpes simplex-specific transfer factor. 
It was found that sensitization by infection resulted in 
spleen cells that secreted IL-2 and IFN-g, but transfer 
factor therapy allowed recipients to produce IFN-g, but 
not IL-  2. No Th-2 cytokine production was detected. 

Structure of transfer factors 

For several years, our laboratory has been studying 
the chemical nature and structure of molecules with 
transfer factor activity. Thus far, our data indicate a 
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proteinaceous structure. We have not been able to con- 
finn the nucleoprotein or nucleopeptide structures that 
have been proposed by others [20-22]. We also pro- 
pose that the primary structure of each transfer factor 
determines its specificity. 

References 

1. Peterson EA, Greenberg LE, Manzara T, Rozzo SJ & Kirk- 
patrick CH. Selective removal of transfer factor activity with 
antigen. In: Immunobiology of Transfer Factor. New York: 
Academic Press, 1983: 65-74. 

2. Kirkpatrick CH, Rozzo SJ & Mascali JJ. Murine transfer factor. 
Ill. Specific interactions between transfer factor and antigen. J 
Immunol 1985; 135: 4027-33. 

3. Borkowsky W & Lawrence HS. Deletions of antigen-specific 
activity from leukocyte dialysates containing transfer factor by 
antigen- coated polystyrene. J lmmunol 1981; 126: 486--89. 

4. Rozzo SJ & Kirkpatrick CH Purification of transfer factors. 
Mol lmmunol 1992; 29: 167-82. 

5. Steele RW, Myers MG & Vincent MM. Transfer factor for the 
prevention of varieella zoster in childhood leukemia. N Eng J 
Med 1980; 303: 355-59. 

6. Dwyer JM: The use of antigen-specific transfer factor in the 
management of infections with herpes viruses. In: Immunobi- 
ology of Transfer Factor. New York: Academic Press, 1983: 
233-43. 

7. Viza D, Rosenfeld F, Phillips J, Vich JM, Denis J, Bonissent JF 
& Dogbe K. Specific bovine transfer factor for the treatment of 
herpes infections. In: Immunobiology of Transfer Factor. New 
York: Academic Press, 1983: 245-58. 

8. Kirkpatrick CH & Greenberg LE. Treatment of chronic muco- 
cutaneous candidiasis with transfer factor. In: lmmunobiology 
of Transfer Factor. New York: Academic Press, 1983: 547--62. 

9. Jeter WS, Kibler R & Stephens CAL. J Reticuloend Soe 1977; 
22: 46a. 

10. Jeter WS, Kibler R, Soli TC & Stephens CAL. Oral administra- 
tion of bovine and human dialyzable transfer factor to human 
volunteers. In: Immune Regulators in Transfer Factor. New 
York: Academic Press, 1979: 452-58. 

11. Burger DR, Klesius PH, Vandenbark AA, Vetto RM & Swarm 
AI. Transfer of keyhole limpet hemoeyanin dermal reactivity 
to man with bovine transfer factor. Cell lmmunol 1979; 43: 
192-96. 

12. Viza D, Vich JM, Phillips J & Rosenfeld E Orally administered 
specific transfer factor for the treatment of herpes infections. 
Lymphok Res 1985; 4: 27-30. 

13. McMeeking A, Borkowski W, Klesius PH, Bonk S, Holzman 
RS & Lawrence HS. A controlled trial of bovine dialyzable 
leukocyte extract for cryptosporidiosis in patients with AIDS. 
J lnfec Dis 1990; 161: 108-12. 

14. Petersen EA, Greenberg LE, Manzaxa T & Kirkpatrick CH. 
Murine transfer factor. I. Description of the model and evidence 
for specificity. J Immunol 1981; 126: 2480-84. 

15. Jones JF, Minnich LL, Jeter WS, Pritchett RF, Fulginiti VA 
& Wedgwood RJ. Treatment of childhood combined Epstein- 
Barr virus/eytomegalovirus infection with oral bovine transfer 
factor. Lancet 1981; 2: 122-24. 

16. Jones JF, Schumacher MJ, Jeter WS & Hicks MJ. Oral- 
bovine transfer factor (OTF) use in the hyper-IgE syndrome. 



16 

In: Immunobiology of Transfer Factor. New York: Academic 
Press, 1983: 261-70. 

17. Weiner HL, Mackin GA, l~,latsui M, Orav El, Khoury SJ, Daw- 
son DM & Hailer DA. Double blind pilot trial of oral toleriza- 
tion with myelin antigens in multiple sclerosis. Science 1993; 
259: 1321-24. 

18. Trentham DE, Dynesius-Trentham RA, Orav El, Combitichi 
D, Lorenzo C, Sewell KL, Hailer DA & Weiner HL. Effects of 
oral administration of type II collagen on rheumatoid arthritis. 
Science 1993; 261: 1727-30. 

19. Alvarez-Thull L & Kirkpatrick CH. Profiles of cytokine pro- 
duction in recipients of transfer factors. Biotherapy, 1996; 9: 
55-59. 

20. Gottlieb AA, Foster LF & Waldman SR. What is transfer fac- 
tor? Lancet 1973; 2: 822-23. 

21. Burger DR, Wampler P, Vandenbark AA & Vetto RM. A struc- 
tural model for human transfer factor suggested by enzymatic 
susceptibilities. In: Immune Regulators in Transfer Factors. 
New York: Academic Press, 1979: 377-85. 

22. Wilson GB, Morin ML, Stuart LD, Williams AM, Floyd E, Pad- 
dock GV, Just L & Fudenberg HH. Transfer of cell-mediated 
immunity in vitro to human lymphocytes using dialyzable 
leukocyte extracts from immune burros. In: lmmunobiology 
of Transfer Factor. New York: Academic Press, 1983: 213-29. 

Address for correspondence: Dr. C.H. Kirkpatrick, Innovative Ther- 
apeutics, Inc., 4860 N. Broadway, Denver, CO 80216-6344, USA 


