
Introduction

Cell mediated immune reactivity has been shown to have 
significant deleterious effects on the fetus [1]. Cytotoxic 
lymphocytes seem to exert their action via cytokines [2]. 
Successful pregnancy seems to be associated with a shift 
of thymic helper (TH) 1 to TH 2 cytokines which seem to 
inhibit inflammatory responses [3].

Progesterone (P) receptors have been demonstrated on 
peripheral blood gamma/delta T cells of pregnant women 
[4]. It is known that women can produce a precipitous rise 
in serum progesterone induced blocking factor (PIBF) by 
merely being exposed to P without the pregnancy state and 
without an allogeneic stimulus [5]. There is evidence that 
one of the main functions of P in women is to stimulate a 
rise in serum PIBF or intracellular PIBF to suppress NK 
cell cytotoxicity by stabilizing perforin granules, and by 
causing a shift from TH1 to TH2 cytokines, thus helping 
the fetal semiallograft to escape immune surveillance [6].

Though a small amount of P is detected in the sera of 
women even in the follicular phase, the serum P rises pre-
cipitously after ovulation [5, 6]. Thus, it is not surprising 
that some PIBF is detected in the serum even in the follic-
ular phase, but it rises greatly in the luteal phase [5, 6]. It 

is well known that estrogen (E) upregulates the induction 
of P receptors in the endometrium [6]. The question arises 
as to whether E is needed to induce the P receptors 
in gamma/delta T cells or for that matter is a female 
karyotype needed to cause a rise in serum PIBF. To help 
answer this question, a study was performed where male 
volunteers were injected with P to see if one could elicit a 
rise in serum PIBF from P exposure without E.

Materials and Methods
To determine whether an allogeneic exposure and/or E 

is needed to develop or upregulate P receptors on gamma/
delta T cells, thus leading to PIBF expression when 
exposed to P, we injected two male volunteers with P for 
seven days (100 mg I.M. daily). Serum PIBF levels were 
then measured by a new non-commercial ELISA assay on 
the 7th day of P injection. One male received an injection 
of 100 mg P the morning of the blood test and the other 
male received his last injection the night before.

The PIBF assay was performed as follows: a non-
commercial enzyme linked immunoabsorbent assay 
(ELISA) was used to measure PIBF in serum. Serum 
specimens were stored at -20 °C. Fifty microliters of 
recombinant PIBF standard were added to each pre-coated 
goat anti-rabbit antibody well in duplicate.
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The concentrations of the PIBF standard were S0 – 0, S1 
– 3.2, S2 – 11.2, S3 – 40, S4 – 160, and S5 – 802 ng/mL.
The patient’s serum was then added to each well. Next 50
microliters of horse radish peroxidase conjugated PIBF
antigen were added to each well except the zero standard.
Next, anti-PIBF IgG antibody was added to each well. The
microtiter plate was then incubated in the dark for one hour
at 37 °C. After one hour, the wells were washed with
phosphate buffered saline and decanted three times. Next,
50 microliters of substrate A (carbamide peroxide) and 50
microliters of substrate B (tetramethyl-benzidine) were
added. The microtiter trays were then incubated in the
dark at 37 °C for 15 minutes. Next, 50 microliters of stop
solution, whose main component is sulfuric acid (H2SO4), 
was added. The plates were read within ten minutes using 
a microplate reader at 450 nm. The results were calculated 
using a four-parameter logistic curve fit. It should be noted 
that this ELISA assay for PIBF is not commercially 
available. The present assay cannot accurately measure 
PIBF levels that exceed 800 ng/mL. A coefficient of 
variation has not yet been established. 

Results

The PIBF levels in two males after seven days of 100 mg 
I.M. P is seen in Table 1. Male 1 received the IM P the
morning of PIBF assay. Male 2 received the last IM injec-
tion the evening before. A significant rise of PIBF in these
two males over baseline was found. Having seen that the
first pilot study of two men showed a rise of PIBF, it was
decided that it would not be necessary to enlist any more
males into the study nor determine if the PIBF levels would
increase further with more extended exposure as initially
planned.

Discussion

  These data clearly show that a significant upregulation 
of PIBF by gamma/delta T cells with P exposure does not 
require a prior allogeneic exposure, e.g., a fetus or oncofe-
tal antigens of a tumor. Originally, the concept of the mech-
anism of a significant rise in serum PIBF hypothesized the 
induction of de novo P receptors in gamma/delta T cells 
by the allogeneic stimulus of the fetal semi-allograft [4].

These data also show that the presence of E is not a pre-

requisite for induction of P receptors on gamma/delta T 
cells, since PIBF increased significantly with mere P ex-
posure in males whose serum E levels are low. The possi-
bility still exists that E can enhance P receptor expression 
which allows a greater level of PIBF secretion by gamma/
delta T cells. To determine this one would need to perform 
a study where males are given E alone followed by E and 
P and PIBF measured after seven days of P exposure vs. 
males given only the P injection. To see if women are in-
trinsically better able to produce more PIBF, one could 
compare PIBF levels in menopausal women given E then E 
and P vs. males given E then E and P. We have not per-
formed this study yet, though it would serve academic cu-
riosity, it has not been given a high priority to perform it 
because the results do not appear to have clinical impor-
tance.
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Table 1. — The role of P without estrogen and without an
allogeneic stimulus on PIBF expression in males

Baseline 7 days of P
P (ng/mL) PIBF (ng/mL) P (ng/mL) PIBF (ng/mL)

Male 1 0.0 <2 53.2 169.5
Male 2 0.5 10.5 26.7 75.0
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