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intermediate between that seen in the absence of phosphate
and with an IHP/Hb, ratio of 1. Similar reversal of organic
phosphate effects has previously been observed in the case of
—SH reactivity!'. The situation at these very high levels of
phosphate is no doubt complex and will not be considered
further.

Cat haemoglobin B was used as a control in the present
experiment because it has repeatedly been found to be un-
responsive to any organic phosphate”’-'':'2, The reason for
this insensitivity is that the B-chain amino terminals of this
haemoglobin are acetylated'®. The negative result with cat
haemoglobin B in the present experiment was therefore
expected. In addition, this lack of response indicates that the
binding site of organic phosphates on methaemoglobin includes
some of the same loci as the binding site on deoxyhaemoglobin.
As was noted previously!?, this is not unlikely as the B-chain
amino terminals reside on the surface of the molecule in both
the liganded and unliganded conformations. Careful ex-
amination of Fig. 1 reveals that the cat haemoglobin has a
substantially greater peroxidase activity than human haemo-
globin. The meaning of this finding is uncertain, but it may
be related to the fact that the oxygen affinity of cat haemoglobin
is much lower than that of human haemoglobin'4.

Rein ez al. have previously reported ESR spectra which
demonstrate that ATP can markedly increase the high spin
component of human methaemoglobin at acid pH (ref. 15).
As the effects of ATP, 2,3-DPG, and IHP have generally
been found to be qualitatively identical, there is little reason
to doubt that IHP can have the same effect. In fact,
Perutz has already suggested that this is the case*. The
results presented here support such an interpretation if the
protein with the high-spin configuration does indeed have
greater catalytic activity, as suggested by Williams®.

Although our results are consistent with Perutz’s discussion
regarding the interaction of IHP with methaemoglobin, they
do not prove that his interpretation is correct as they do not
provide direct evidence for the postulated change to a deoxy-
conformation. Furthermore, it is difficult, if not impossible,
to predict the magnitude of the effect that IHP should have on
the peroxidase activity of methaemoglobin based on Perutz’s
model, so the agreement found here must remain strictly
qualitative.

We thank Dr A. W. Girotti for the horseradish peroxidase.
This work was supported by a fellowship (A. G. M.), a grant
from the Wisconsin Heart Association and a grant from the
National Institutes of Health.

A. GRANT MAUK
MARcIA R. MAUK
F. TAKETA

The Medical College of Wisconsin,
561 North Fifteenth Street,
Milwaukee, Wisconsin 53233

Received August 29, 1973.

* Benesch, R., and Benesch, R. E., Biochem. biophys. Res. Commun.,
26, 162 (1967).

2 Chanutin, A., and Curnish, R. R., Archs biochem. Biophys., 121,
96 (1967).

3 Oxygen Affinity of Hemoglobin and Red Cell Acid Base Status
gcgd;é) by Rerth, M., and Astrup, P.) (Academic, New York,

“ Perutz, M. F., Nature, 237,495 (1972).

5 Perutz, M. F., Biochem. Soc. Trans., 1,42 (1973).

¢ Williams, R. J. P., in Haematin Enzymes (edit. by Falk, J. E.,
Lemberg, R., and Morton, R. K.), 41 (Pergamon Press, New
York, 1961).

7 Taketa, F., Mauk, A. G., and Lessard, J. L., J. biol. Chem., 246,
4471 (1971).

NATURE NEW BIOLOGY VOL. 246 DECEMBER 12 1973

8 Shannon, L. M., Kay, E., and Lew, J. Y., J. biol. Chem., 241, 2166
(1966).
9 Berman, M., Benesch, R., and Benesch, R. E., Archs Biochem.
Biophys., 145, 236 (1971).
10 Worthington Enzyme Manual, 43 (Worthington Biochemical
Corporation, Freehold, NJ, 1972).

1 Mauk, A. G., and Taketa, F., Archs Biochem. Biophys., 150, 376
(1972).

12 Antholine, A. W., Mauk, A. G., Swartz, H. M., and Taketa, F.,
FEBS Lett. (in the press).

13 Taketa, F., Attermeier, M. H., and Mauk, A. G., J. biol. Chem.,
247, 33 (1972).

14 Taketa, F., and Morell, S. A., Biochem. biophys. Res. Commun.,
24, 705 (1966).

15 Rein, H., Ristau, O., lanig, G.-R., and Jung, F., FEBS Lett., 15,
21 (1971).

Configuration of Bicuculline, a
GABA Antagonist

WE are grateful to Gilardi! for drawing attention to our use?
of the incorrect configuration of bicuculline. We have in fact,
in more recent publications®#, used the correct configuration
as determined by optical rotatory dispersion and circular
dichroism measurements®. The energy calculations of the pro-
tonated bicuculline cation by Gilardi' seem to be consistent
with those made using other methods*:°.

The substance illustrated incorrectly as bicuculline by us?'?
and others®? is the alkaloid adlumidine, which has yet to be
evaluated as a GABA antagonist. In other publications®:°
bicuculline has been incorrectly illustrated as its mirror image,
(—)-bicuculline, which is inactive as a GABA antagonist.

Our original suggestion'! regarding the structural similarities
between GABA and bicuculline remains consistent with all of
the available data which now include studies of a wide variety
of GABA analogues of restricted conformation.
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