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Induction of Antibodies Specifically Against ‘Self’ Hormones
Promoting Cancers is Feasible for Cancer Immunotherapy
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Abstract
This article reviews a successful approach to control of cancers promoted by two hormones: Testosterone and Human 
Chorionic Gonadotropin. The vaccine blocking the production of testosterone, LHRH-DT/TT, the decapeptide linked to 
either tetanus or diptheria toxoid generates successfully antibodies against both LHRH and tetanus or diptheria, offering 
additional protection against these infections. It was successful in blocking estrus in dogs and was immunogenic in 
humans blocking the production of testosterone in males and estrogens in females. It has undergone evaluation in humans 
suffering from carcinoma of prostate. The vaccine against hCG is composed of hCGβ linked to either TT/DT or heat labile 
enterotoxin of E. coli. Its beneficial effects have been observed for not only control of unwanted pregnancy in women, but 
also in myelomas and other cancers.

Vaccine against LHRH
LHRH is a decapeptide common to both males and females. It 
is conserved across species. To link LHRH to a carrier, glycine 
at position 6 of the molecule was replaced by D-Lysine which 
enabled its linkage to a carrier as illustrated in (Fig. 1). 

Figure 1: (A) Amino acid sequence of LHRH-DT Vaccine [1]. (B) 
Structure of LHRH modeled by a knowledge based approach. The 

molecule takes a bend in the middle to proximate N and C terminal 
amino acids. Superimposed ribbon drawing highlights the type III b–
turn in the hormone [1].

This vaccine was fairly immunogenic and induced effective 
response without any observable side effects. Given to male 
rodents, it caused atrophy of Prostate as shown in (Fig. 2).

Figure 2: Effect of anti-LHRH vaccine on rat prostate [2].
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It could be employed in pet female dogs to control estrus 
protecting her from getting pregnant (Fig. 3).

Figure 3: Typical effect of administered anti-GnRH monoclonal 
antibody given to female dogs in the proestrus stage. The antibody 
suppressed heat within 48 hr as determined by the four criteria listed 
in the upper part of the figure. The increase in blood progesterone 
and estradiol normally occurring during estrus was also prevented. 
Dashed line shows amount of antibody in circulation on different days 
after a single i.v. injection of 3 ml of the ascites fluid of clone P81662 
[3].

After due Toxicology studies, permission was obtained from 
Ethics Committees and Drugs Regulatory Authorities for 
Clinical Trials in patients suffering from Carcinoma of Prostate. 
The trials were conducted in 28 patients of carcinoma of 
prostate, 12 each at the All India Institute of Medical Sciences, 
New Delhi and at Postgraduate Institute of Medical Research 
and Education, Chandigarh and 4 patients at Urologische 
Zentrum Salzburg, Austria. Fig. 4 shows the clearance of 
prostate mass in a patient in Chandigarh.

Figure 4: Nephrostograms showing the noticeable reduction of 
prostatic tissue mass at various stages of immunization with anti-
LHRH vaccine [4].

Figure 5 illustrates that induction of anti-LHRH antibodies 
led to marked reduction of testosterone and PSA (Prostatic 
Specific Antigen) in a 81 year old patient in Austria. Boosters 
with the vaccine given in declining stage of antibody titres, 
boosted the antibody titres accompanied by a decline of PSA.

Figure 5: Effect of anti-LHRH vaccine on a patient with advanced 
carcinoma of prostate. With the generation of antibodies, testosterone 
and prostatic specific antigen (PSA) levels fall and stay low for 
several months [4].

Table 1 summarizes the observations on 12 patients immunized 
with the LHRH vaccine at AIIMS. 6 Patients received a dose 
of 200 µg of the vaccine per injection and 6 patients received 
400 µg dose. These observations point out to the benefit that 
vaccination with LHRH vaccine can give to such patients.

Effect of 
immunization

200 µg (n=6) 400 µg (n=6)

Clinically Stable/
Improvement in 
Symptoms

4 5

Reduction in 
Prostatic Size/
Hardness

1 3

Reduction in Acid 
Phosphatases

1 4

Table 1: Observations in clinical trials conducted at AIIMS in patients 
of carcinoma of prostate after immunization with either 200 µg or 400 
µg of anti-LHRH vaccine. Vaccine was administered as 3 primary 
injections at monthly interval followed by a booster at 8th month [4].

LHRH vaccine is now being converted into a genetically 
engineered recombinant vaccine so that it could be made at a 
low cost for availability to Public. Furthermore, its utility for 
Breast cancer is under examination in our research lab.

Vaccine against hCG
We made a vaccine against hCG which was based on HSD-
TT/DT (a hetero species dimer, βhCG associated with αoLH). 
The β subunits of hCG can associate with alpha subunit of 
ovine LH to generate a dimer, which is more immunogenic 
than βhCG [5]. The dimer-TT/DT went through Toxicology 
studies and obtained regulatory approvals for going on human 
clinical trials. After its safety was established by Phase I trials 
[5, 6], it was evaluated for its ability to protect women of 
proven fertility from becoming pregnant. The historic Phase 
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II trials were conducted in 3 major Institutions. All women 
immunized with the vaccine generated anti-hCG antibodies, 
which protected women having antibody titres of 50 ng/ml and 
above from becoming pregnant. (Fig. 6) shows the antibody 
response in 4 women.

Figure 6: Anti-hCG response to the HSD vaccine in 4 sexually active 
women of proven fertility. MRG 30 year old and TRW 23 year old 
had 2 children each; HJN 32 year & SVN 29 year old had 2 children 
each and 1 elective termination of pregnancy. All of them remained 
protected from becoming pregnant over 26-32 cycles, at top edge 
represent the menstrual events which remained regular, solid lines 
denote the period over which they were exposed to pregnancy. Arrows 
indicate the day on which vaccine was given. Booster injections were 
given to keep antibody titres above 50 ng/ml [7].

Eight women completed 30 cycles without becoming pregnant, 
nine were protected over 24-29 cycles, 12 for 18-23 cycles, 15 
for 12-17 cycles and 21 for 16-11 cycles. Only 1 pregnancy 
occurred in 1224 cycles [7]. All women kept ovulating 
as indicated by their luteal phase progesterone. They had 
normal regular menstrual cycles. The vaccine was a unique 
contraceptive. It did not disturb the menstrual regularity nor 
normal hormonal profiles. It was fully reversible and women 
desiring another child, conceived normally, and gave birth to 
progeny similar to their brothers and sisters with no detectable 
abnormality [8].

Safety and reversibility studies were also carried out by the 
International Committee of Contraception Research (ICCR) 
of Population Council New York. Their findings reported, also 
endorse the full safety and reversibility of the vaccine [9].

As regards cancers, it has been tested in Myelomas with 
encouraging results. It may be pointed out that a variety of 
cancers at advanced stage no longer responding to available 
drugs, express hCG ectopically [2, 10]. Our studies have 
shown that PiPP, a high affinity antibody binding to hCG, kills 
A549 lung cancer cells in a dose-dependent manner (Fig. 7). 

Figure 7: Dose Dependent Cytotoxicity exercised by a monoclonal 
anti-hCG-antibody cPiPP on A549 Lung Cancer cells [2].

Similarly PiPP conjugated to Curcumin, a potent anti-cancer 
compound killed the Molt-4, acute lymphoblastic leukemia 
cells, providing rationale for use of anti-hCG antibodies for the 
targeted and selective immunotherapy of hCG positive cancers 
(Fig. 8). Thus a potent vaccine against hCG may prolong the 
lives of these “given-up” patients.

Figure 8: Photomicrograph of MOLT-4 cells after incubation with 
cPiPP alone and cPiPP-curcumin conjugate. Cells incubated in 
culture medium are used as control [11].

Realizing the dual utility of anti-hCG vaccine for Birth Control 
and for Advanced Stage Terminal cancers, a recombinant 
version of the vaccine, hCGβ-LTB has been developed. It 
has been passed on to an established Company for supply 
of the vaccine prepared under GMP conditions. The Product 
manufactured by them is undergoing clinical trials in women to 
confirm its safety, immunogenicity, efficacy and reversibility.
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