
because of the involvement of a cation 
rather than an anion, can serve to de? 
scribe the maximum Pna as a function 
of E. In Fig. 2 a curve so calculated 

(designated by w = 0) is compared 
with experimental curves obtained for 
the squid giant axon in media at differ? 
ent calcium concentrations (20). The 
latter curves have been put on an ab- 
solute potential scale by assigning a 

resting potential of 50 mv; this low 

resting potential is employed because in 
the calcium studies the fibers were short 
and the change in membrane potential 
for 50 percent inactivation, at normal 
calcium levels, was about 10 mv higher 
than in preparations which had a rest? 

ing potential of 60 mv and gave the 

experimental curves in Fig. 1 (20, 21). 
The calculated curve was obtained with 
bCi assigned 25 dyne/cm. It can be 
seen in Fig. 2 to deviate from the ex? 

perimental curves in a manner to be 

expected from the use of a medium very 
low in calcium. 

One way in which calcium might act 
in the living membrane is by introduc? 

ing a threshold for Cm; below this con? 
centration the lipophilic anion fails to 

penetrate M. This could come about 

through the conversion of the state of 
the sodium sites from a liquid con- 
densed type to the solid condensed 

Fig. 2. Solid lines show the experimental 
relations obtained in voltage-clamped giant 
axons between the maximum inward (sodi? 
um) current, IN&, obtained after prolonged 
polarizations at the various transmembrane 
potentials, E, at two different concentra? 
tions of calcium in the medium (20). 
Resting potential of these preparations is 
taken as 50 mv (see text). Broken lines 
are the corresponding curves in terms of 
/Va, calculated from the equation shown, 
for w = 0 and w = 0.45 dyne/cm. 
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form, as occurs with stearic acid mono? 

layers on a calcium-containing sub? 
strate (22). In any case, the introduc- 
tion of this factor?as the term w in 
the equation given in Fig. 2?can be 
seen to lead to an inactivation curve 

very similar to the experimental one 
obtained in low calcium when w is 
taken as less than 0.5 dyne/cm. In? 
crease in w will shift the theoretical 
curve further to the left, as obtained 

experimentally by increasing the cal? 
cium concentration of the medium. 

The present proposal has the advan? 

tage that it is in keeping with known 

phenomena observed in simple physico? 
chemical systems as well as in excitable 

systems; moreover, the current actually 
transferred by the postulated lipophilic 
ions can be negligible compared to that 
transferred by the inorganic cations 

they control. The latter situation, as 
well as the steepness of the permeabil- 
ity-potential relationships, have been 

pointed out to be critical requirements 
of a satisfactory molecular hypothesis. 

The agreement so far obtained for 

hypothetical and experimental curves 

by no means establishes the details of 
the model. The functional relationships 
that have been employed are still arbi- 

trary in the sense that they had to be 
taken from the few monolayer studies 

available; as such studies are extended 
to other lipoidal species or mixtures, 
these relationships may prove less 

unique. An actual working model is 
also desirable, especially to explore the 

possibilities with respect to the kinetics 
of the permeability changes which have 
had to be neglected for lack of physico? 
chemical data to approach this prob? 
lem. Moreover, besides model studies 
which can of themselves be misleading, 
research should be carried out on living 
membranes to test for mechanisms such 
as have been proposed. One approach 
would be to compare the effect of dif? 
ferent concentrations and types of sta? 
bilizers and labilizers on the resting and 
active permeabilities of the squid giant 
axon with their effect on, say, gas 
permeation of monolayers prepared 
from lipid extracts of axon sheaths. 
Still another approach would be to add 
different types of lipoidal molecules to 
solutions used to perfuse the interiors 
of giant axons (23) in a search for 

synergistic effects on the permeability 
changes normally occurring during 
voltage clamp (24). 

Abraham M. Shanes 

Department of Pharmacology, 
University of Pennsylvania 
Schools of Medicine, Philadelphia 4 
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Inherited Variant of Erythrocyte 
Carhonic Anhydrase in 

Micronesians from Guam andi Saipan 

Abstract. A variant of one form of 
red cell carbonic anhydrase was dis- 
covered in "Chamorro" inhabitants 
from the islands of Guam and Sai? 

pan. Segregation of this trait in four 
pedigrees indicates that it is under 
the control of a single autosomal gene. 

Human erythrocyte carbonic anhy? 
drase has been shown, by the use of 

electrophoretic and chromatographic 
separation procedures, to be present in 
at least two distinct molecular forms 
(1, 2). Because these forms, after sepa? 
ration by starch gel electrophoresis, 
were first detected in our laboratory 
by their esterase activity, they were 

designated as D esterases (3). When it 
was demonstrated, however, that these 
D esterases behaved enzymatically as 
carbonic anhydrase (4), they were re- 
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Hb'A* 

Fig. 1. Starch gel electrophoresis pat? 
terns of protein stain and esterase ac? 
tivity stain of normal and variant forms 
of erythrocyte carbonic anhydrase: 1, 
CA-Ic variant; 2, CA-Ib variant, and 3, 
normal pattern. Esterase activity of CA-II 
not evident in photograph. Electropho? 
resis for esterase pattern carried out in 
borate buffer (pH 8.6, 0.02M). Enzyme 
activity visualized with Blue RR salt as 
dye-coupler and /3-naphthyl acetate as sub- 
strate. In protein stain (nigrosin), electro? 
phoresis carried out at pH 8.76 to pre- 
vent overlapping of variant forms by 
Hb-A2. 

ferred to in a later report (2) as CA-I 
and CA-II. Thus, the normal carbonic 

anhydrase form which migrates an- 

odally at pH 8.6 in our starch gel 
electrophoresis system (2) is now desig? 
nated as CA-Ia (previously Dai), and 
the normal cathodally migrating form 
as CA-II (previously Db). A variant 
of one of these forms, apparently un? 
der the control of a single autosomal 

gene, has been described from a Cau- 
casian family residing in Michigan (3) 
and is now referred to as CA-Ib (pre? 
viously Da2). We now describe another 
variant of CA-Ia, CA-Ic. 

The new variant (CA-Ic) was dis- 

Ord 6rn 

mf 
? / 

ED 

oil 

m CA-Ic variant /Propositus 

|TTT1 Tested Normal t Deceased 

1 | Not tested 

Fig. 2. Pedigree showing segregation of 
CA-Ic variant. 
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covered in four "Chamorros" (5) dur? 

ing a survey of hemolysate esterase 

patterns from 490 adult, native inhabi- 
tants of Guam, Saipan, and Tinian 
in the Mariana Islands of western 
Micronesia. Two of the propositi (one 
male and one female) were residents 
of Guam and the other two (one male 
and one female) were from the island 
of Saipan. The new variant can be 

readily distinguished from the CA-Ib 
variant by both its increased cathodal 

migration and differential esterase ac? 

tivity (Fig. 1). In hemolysates from 
individuals with the CA-Ic variant, the 
esterase activity of the CA-Ic band is 

moderately increased over that of the 
normal CA-Ia form; whereas in hemo? 

lysates with the CA-Ib variant, the es? 
terase activity of the CA-Ib band is 

markedly increased over the normal 
form. The characteristic decrease in 

protein stain intensity and esterase ac? 

tivity of the CA-Ia band in hemolysates 
containing the variant forms suggests 
that CA-Ia, CA-Ib, and CA-Ic are al- 

lelic products. As can be seen in the 

protein stain pattern in Fig. 1, the 

quantity of CA-II is not noticeably 
altered in the variant hemolysates. 

Preliminary studies of four pedi- 
grees with the CA-Ic trait revealed the 

following: the first pedigree showed 
a father to daughter inheritance of the 
variant (his brother was normal); in 
the second pedigree three of four 
female sibs and their paternal uncle 

possessed the variant (the mother was 
normal and the father was dead); the 
third pedigree showed only one female 
with the trait (her two sons and two 
maternal half brothers were normal); 
and in the fourth pedigree, which 
is shown in Fig. 2, the male and 
female propositi were found to be 
first cousins and it appears that the 
variant was inherited through their 

respective father and mother. After 

correcting for ascertainment, the ratio 
of variant to normal in all segregating 
sibships tested was 7 : 7. These findings 
are consistent with single autosomal 

gene control of the CA-Ic variant. 
The starch gel electrophoresis and 

dye-coupling procedures used in this 

study have been described elsewhere 
(2). Carbonic anhydrase activity of the 

electrophoretically separated forms on 
starch gel was demonstrated by the 
use of a modification of the Kurata 
histochemical technique (6). Both the 
dehydrase activity (Kurata stain) and 
the esterase activity (coupling azo dye 
stain) of the carbonic anhydrase forms 

were selectively inhibited when aceta- 
zolamide (lO^M) was present in the 
incubation mixtures. In addition, color- 
imetric assays for hydrase activity (7) 
and esterase activity, and their inhibition 

by acetazolamide, have been demon? 
strated on human erythrocyte carbonic 

anhydrase-Ia after purification on di- 

ethylaminoethyl cellulose (4; 8). 
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Floral Induction and the 

Stimulation of Cell Division 

in Xanthium 

Abstract. The mitotic index in the 

apical region of the stem of Xanthium 

seedlings doubled within the 24 hours 

immediately following a single induc- 
tive dark period and an increase oc? 
curred within 16 hours in one case. 
The significance of this finding in re? 
lation to the onset of reproductive 
development is discussed. 

Vegetative plants of the short-day 
species Xanthium pennsylvanicum can 
be induced to flower by exposure of 
their leaves to a single long dark pe? 
riod (1). The flowering stimulus so 
formed begins to move into the stem 
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