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ELISA formats for inhibins and activins

Quantitative two-site enzyme-linked immunosorbent
assays for inhibin A, activin A and activin B
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We have developed three specipc enzyme-linked immuno-
sorbent assay (ELISA) formats which quantitate inhibin A
in conditioned media and serum. The assays are sensitive in
a range 0.078-5.0 ng/ml and have been characterized in
terms of cross-reactivity to inhibin related proteins. The
CK:CK assay format recognizes inhibin A, inhibin B and
inhibin-related molecules, while the 9A9:CK assay format
recognizes inhibin A and inhibin A precursors, but not free
1-subunit. The 11B5:CK assay appears to recognize only
mature 32 kDa inhibin A. Additionally, we have developed
separate, specipc ELISA formats which quantitate activin A
and activin B. The assays have a range of 0.2-50 ng/ml and
0.4-50 ng/ml for activin A and recombinant activin B,
respectively. These assays are presently being used to
examine the concentration of inhibin A, activin A and
activin B in clinical serum samples.
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Introduction

Inhibin and activin are hormones which often have antagonistic
actions In vitro and in vivo. Inhibin was brst described as an
inhibitor of pituitary follicle stimulating hormone (FSH) release;
activin stimulates the release of FSH from the pituitary (reviewed
in Vale et al.,, 1988; DePaulo et al., 1991). Prior to the
availability of recombinant molecules, the physiological role of
inhibin was examined using partially puriped follicular yuid. The
follicular yuid preparations used in the early inhibin studies
probably contained other members of the inhibin family [inhibin
A and inhibin B (32 and 58 kDa), free 1-subunit and }-subunit,
activin A and activin B] and other FSH regulating hormones
(follistatin and the IGF-I binding protein family) (Vale et al.,
1986; Sugino et al., 1989; Ui et al., 1989; Robertson et al.,
1992). Other studies examined the expression and accumulation
of inhibin/activin subunit mRNA and the cellular production of
the inhibin/activin-related proteins by immunohistochemistry in
the ovary and testis (reviewed in Woodruff and Mayo, 1990;
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Mather et al., 1992). Using these approaches, it is difpcult to
discriminate what proteins may be produced or what their activity
In vivo might be. Some of the most critical tools necessary to
understand the role that inhibin, activin and the free subunits play
physiologically are specipc and sensitive bio- and immunoassays
for each member of the family.

Our group has developed two-site enzyme-linked immunosorbent
assays (ELISA) for inhibin A, activin Aand activin B (Baly et al.,
1993; W.L.Wong et al., in preparation). The assay performance
was evaluated based on the following criteria: (a) specipcity for
the mature hormone [inhibin A (32 kDa), activin A (28 kDa),
activin B (28 kDa)], free subunit (1-subunit) or precursor forms;
(b) cross-reactivity to heterologous members of the transform-
ing growth factor (TGF)}/inhibin superfamily; (c) ability to
recover and quantitate inhibin A and activin A from complex
biological yuids; and (d) interference of binding proteins.

Materials and methods

Rh-inhibin A, rh-activin A, rh-activin B, standards and
antibodies

Recombinant human-inhibin A, rh-activin A and rh-activin B
were puriped from Chinese hamster ovary (CHO) cells as
described (Schwall et al., 1989). Standards were stored at
10 ng/ml and diluted fresh for each assay. Inhibin A standards
were prepared in ELISA diluent (PBS pH 7.4 containing 0.05%
Tween 20 and 0.01% thimerosal) or in 10% normal human male
serum diluted 1:10 in assay buffer. Activin A/B standards were
prepared by diluting into PBS (pH 7.2) containing 0.5% BSA,
0.2% bovine gamma-globulin, 0.25% CHAPS {3-[(3-cholamido-
propyl)-dimethylammonio]-1-propane-sulphonate}, 0.05% Tween
20, 0.005 M EDTA and 0.01 % thimerosal (assay buffer) or into
normal human male serum diluted 1:5 in assay buffer. For
cross-reactivity studies, conditioned media from CHO cells
expressing inhibin B and free 1-subunits were used in addition
to rh-TGF} and Mg¢llerian inhibiting substance (MIS) (a gift
of Dr Patricia Donahoe, Boston, MA, USA). Porcine follistatin
was a gift of Dr Louis DePaulo, La Jolla, CA, USA.

Polyclonal antibodies were generated against rh-inhibin A in
White Leghorn chickens and puriped from egg whites (antibodies
raised and puriped in this manner are denoted CK) (Lucas et al.,
1990). Monoclonal antibodies were generated against rh-inhibin
A (11B5), rh-activin A (9A9, 2F8, 6H5) and rh-activin B (22A10,
2A5) in hypogonadal mice (Jackson Laboratories, Bar Harbor,
MN, USA). The lymph nodes were fused with a mouse myeloma
cell line and the fusions screened for reactivity and specipcity
in ELISA formats (Kearney et al., 1979).
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