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Immunologic rejection of transplantable tumors, as well as 
prevention of carcinogenesis, may be affected by 
vaccination with embryonic/fetal material

Following a decade of intense research on this phenomenon during ∼1964–1974, interest 
appears to have waned.



i) Neoplastic cells possess a more embryonic phenotype 
than their tissue of origin and that this involves the 
expression (or re-expression) of embryonic genes. 

ii) Both embryos and tumors display similar antigens, 
elaborate angiogenic growth factors and subvert 
apoptotic cell death.

iii) They may both escape immune destruction by similar 
mechanisms.

These considerations raise the concept that effective 
vaccination of adult animals against embryonic/fetal 
material might lead to crossreactive anti-tumor 
immunity.



Rodents were immunized with embryonic/fetal material and 
subsequently challenged with implantable tumors, carcinogenic 
viruses or chemical carcinogens. In many cases, this 
immunization provided surprisingly strong protection against
tumor establishment and growth.

Fibiger and Moeller (1927) extended findings of Schöne (1906), reporting that mice 
immunized with fetal skin resisted the growth and metastasis of coal tar-induced 
carcinoma.



First suggestion that tumors and embryos might 
have shared antigens was made by Hirzfeld (1929)

Hirzfeld, L., Halber, U., Rosenblat, J.C., 1932. 
Verwandtschaftsreaktionen zwischen
Embryonal- und Krebsgewebe; Mesenchenembryo und
Menschenkrebs. Z. Immunitatsforsch. Exp. Ther. 75, 209–216.

Hirzfeld, L.,1929. Untersuchungen über die serologischen 
Eigenschaften der Gewebe: überserologische Eigenschaften 
derNeubildungen. Z. Immun.Forsch. Exp. Ther. 64, 81–113.





Stonehill and Bendich (1970) made the observation that a 
rabbit antiserum raised against ‘water-soluble antigens’ of 9-
day mouse embryos cross-reacted with 72 tumors
arising from 12 different tissues from 21 different strains of 
mice.

Stonehill, E.H., Bendich, A., 1970. Retrogenetic expression: the reappearance of
embryonal antigens on cancer cells. Nature 228, 370–372.



A number of investigators reported that immunization of 
animals with early embryonic material (usually irradiated cells 
from syngeneic donors) would suppress or prevent the growth 
of transplantable tumors as well as tumorigenesis caused by 
viral and chemical agents

Rats vaccinated with embryonic material or multiparous rats showed 
substantial suppression of pulmonary metastases following injection of 
Mc7 sarcoma (Rees et al., 1975).



The most important point is that vaccination with embryonal
material would prevent not only the growth of transplantable 
tumors but also could suppress the appearance of tumors caused 
by administration of carcinogens!

The mice vaccinated with tissue from 10-day old embryos were 
protected against methylcholanthrene- induced sarcomas (Prehn, 
1968).



The effects of humoral immunity do not explain the majority of the anti-
tumor activity of vaccination with either embryonic material or killed tumor 
cells.

Habel (1962) found that passive anti-tumor effects could be transferred by 
lymphocytes but not by serum from vaccinated animals. 

Similar lymphocyte-dependent passive immunity also was observed by 
Coggin et al. (1969) and, in vitro, lymphocyte-dependent cytotoxicity by cells 
from tumor-bearing animals was shown by Morton et al. (1970). 

This and later work have provided strong evidence in favor of the primacy of 
cell-mediated cytotoxicity in rejection of tumors of many types.



A precipitous drop in research on the subject occurred in 
themid-1970's

Professor R. Baldwin indicated to B.G. Brewer that the field suffered from 
diminishing financial support coincident with rising interest in the therapeutic 
use of monoclonal antibodies (Brewer et al 2009).

Medawar and Hunt (1983) :

“Even if the inoculation of fetal tissue cells were a dependable and uniformly 
successful method of protecting experimental animals against chemically or 
virally induced tumors, it would for obvious reasons still not be feasible to use 
fetal tissues for such a purpose in human beings.”
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A cell initiating human acute myeloid leukaemia after
transplantation into SCID mice.
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Cancer Stem Cell
-Breast Cancer

Al-Hajj first provided the evidence of breast cancer 
stem cells.

They are CD44+/CD24–/low/ lineage–

These population has a 10–50-fold increase in 
ability to form tumors in xenografts compared with 
the bulk of breast tumor cells.

Nature Reviews Cancer 2003;3:832-844



Cancer Stem Cells
-Brain Tumor

MB is the most tumorigenic type.

CD133+ cell has self-renewal capacity.

Cancer Res 2003, 63:5821-5828

MB: medulloblastoma
PA: pilocytic astrocytoma
hNSC: human neural stem cell 
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• “cancer stem cells are a bit like seeds and key to a tumor’s durability. 
Like spores of a flowering plant or a weed, these hardy cells can 
survive a harsh environment once other parts of an organism are 
diminished or gone. They can persist after the bulk of a tumor is 
destroyed by chemotherapy and even remain dormant for long 
periods of time. Then these adaptive, immature cells can spread from 
one location to another where they bloom.”
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Dendritic cells pulsed with the tumor (H) or Aldeflour+ cells (CSC)






