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A novel variant ofenzymic immunoassay in
measurement of sex hormone binding globulin
(Abstract)

A. Forbes' and M.J. Iqbal
'Liver Unit and Tumour Biology Unit, King's College School
ofMedicine and Dentistry, Denmark Hill, London SE5 8RX,
UK

The importance of circulating sex hormone binding globulin
(SHBG) is generally recognized in sex-steroid endocrinology
but, despite demand, to date there has been no generally
available enzymic immunoassay for this protein. It has
therefore been purified to homogeneity using affinity
chromatography in a modification of Iqbal & Johnson's
method.' Specific polyclonal antiserum was then raised in
rabbits. Antibody activity was shown by radial immunodif-
fusion, and antiserum detected purified SHBG in enzyme-
linked immunosorbent assay (ELISA), with an approx-
imately linear relationship between optical density and log
SHBG concentration. There was minor cross-reactivity with
albumin but marked cross-reactivity with another high
affinity sex-steroid binding protein, fetal steroid binding
protein (FSBP). Partial purification of antiserum to remove
anti-FSBP produced some improvement but decreased detec-
tion of pure SHBG, and in comparison with ligand binding
assay there was poor discrimination (correlation coefficient,
r = 0.42). Cibacron Blue 3GA-Sepharose 6B gel - which
binds FSBP (and albumin) - was therefore added to the
ELISA plate at the time ofcoating with antigen/unknown. A
good correlation with ligand binding assay results was then
achieved (r = 0.96; y = 0.93x - 3.0), and there was no longer
a correlation with FSBP content (r = 0.16). The 'Blue
ELISA' showed a sensitivity of 1O fmol/well and intra- and
inter-assay variation of 11.3% and 14.9% respectively. This
novel use of Blue gel in ELISA avoids additional separation
steps and has a highly beneficial effect on assay specificity.
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An in vitro animal model for studying synaptic
transmission mediated by acetylcholine
(Abstract)

C. Berti and A. Nistri
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UK

Considerable evidence has indicated that alterations in
central cholinergic transmission are implicated in some
neuropsychiatric disorders. For example, a cholinergic
hypothesis on the origin of Alzheimer's disease (AD) has
recently been suggested. This cholinergic theory is supported
by the findings that drugs acting on central cholinergic
transmission may impair cognitive functions in humans.
Some anticholinergic drugs also modify the electrical activity
ofthe brain (e.g. EEG activity and visually evoked potentials
[VEPs]) which becomes similar to that recorded from A.D.
patients. Unfortunately the pharmacology of central cholin-
ergic synapses is still unclear. We propose to use an in vitro
animal preparation of the central nervous system as an
experimental model for functional studies of the phar-
macology of central cholinergic transmission. There are very
few established cholinergic pathways in the vertebrate brain
and to our knowledge the only one utilizing mainly nicotinic
receptors is the synapse between the optic nerve and the first
relay visual neurones in lower vertebrates. Consequently, in
order to evaluate the pharmacological effects ofacetylcholine
(ACh) on brain neurones, an in vitro preparation of the frog
optic tectum was used in our laboratory. This preparation
was continuously superfused with oxygenated Ringer's solu-
tion while extracellular recordings of the monosynaptic field
potentials induced by stimulation of the optic nerve were
obtained. Furthermore, known concentrations ofdrugs were
applied and their action on central cholinergic transmission
was evaluated. Frogs (Rana temporaria) were used in 20
experiments. ACh (2-250 pmol) produced a biphasic effect
on electrically evoked field potentials, namely an enhan-
cement followed by a depression. Two cholinergic antagon-
ists, the nicotinic blocker a-bungarotoxin (100 nmol) and the
muscarinic blocker pirenzepine (100 nmol) had different
effects on the evoked field potentials. Pirenzepine produced
an enhancement in the amplitude of field potentials obtained
at low intensity of stimulation while leaving the ones
produced by high intensity unchanged or slightly reduced.
On the other hand, a-bungarotoxin blocked the field poten-
tials throughout the whole range of stimulations. Both
cholinergic antagonists depressed the responses induced by
exogenously applied ACh.
These data support the role of ACh as the principal

neurotransmitter ofthe optic nerve and indicate the existence
of a mixed muscarinic-nicotinic cholinergic receptor popula-
tion.

C.B. is a Fellow of Fondazione Giuseppe Levi - Accademia
dei Lincei.
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