
be to "load" the liquid with solid parti- 
cles to provide nucleation sites and in- 
duce rapid boiling in the bulk should a 
pressure decay occur. Apart from the 
obvious practical difficulties, however, 
recent experiments by Buivid and Suss- 
man (6) appear to show that this idea is 
not viable. They showed that the experi- 
mental superheat-limit temperature for 
liquids was not greatly affected even 
when the liquids were loaded with sus- 
pended hydrophobic or hydrophilic par- 
ticles. Another concept worth further 
study would be the use of "gelled" liq- 
uids-liquids modified to resemble gels 
by use of very small quantities of frozen 
water or methyl alcohol. The solid phase 
is composed of very fine particles (< 1 
,im) dispersed homogeneously through- 
out the liquid (7). In this case, the spac- 
ing between nucleation sites might be 
sufficiently small to allow effective nu- 
cleation in the event of a pressure drop. 
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Noradrenaline and Seizures Noradrenaline and Seizures 

Tabakoffet al. (1) presented evidence 
on the role of brain noradrenaline (NA) 
in the development of tolerance to barbi- 
turates: animals that suffered a 50 per- 
cent depletion of brain NA through intra- 
ventricular injection of 50 ,ug of 6-hy- 
droxydopamine (6-OHDA) failed to de- 
velop tolerance to long-term barbiturate 
treatment, as measured by sleep time 
and hypothermia after a subsequent 
challenge dose of barbiturate, or by po- 
tentiation of seizures induced by pen- 
tylenetetrazol (Metrazol). Tabakoffet al. 
(1) also compared the susceptibility of 
control and 6-OHDA-treated animals to 
Metrazol-induced seizures even in the 
absence of chronic barbiturate treatment 
and found no effect of the 6-OHDA. 

We have recently obtained evidence 
that brain NA is indeed involved in Met- 
razol-induced seizures and that a marked 
alteration in these seizures occurs if NA 
is depleted (2). Animals that received 4 
utg of 6-OHDA injected into the fibers of 
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razol-induced seizures and that a marked 
alteration in these seizures occurs if NA 
is depleted (2). Animals that received 4 
utg of 6-OHDA injected into the fibers of 

the dorsal noradrenergic bundle, a pro- 
cedure that depleted forebrain NA to 
less than 5 percent of control values, 
showed a marked potentiation in the du- 
ration, number, and type of seizure elic- 
ited by subcutaneous administration of 
70 mg of Metrazol per kilogram of body 
weight (Table 1). Thus, the seizures last- 
ed longer, occurred more frequently, and 
were tonic rather than clonic. These data 
support our earlier report that depletion 
of both NA and dopamine (DA) in vary- 
ing proportions also potentiates Metra- 
zol-induced seizures (3). They also sup- 
port data indicating that catecholamines 
are significantly involved in seizures in- 
duced by other means (4). An alteration 
in brain NA may therefore be important 
in the pathogenesis of human conditions 
such as epilepsy. We suggest that the 
failure of Tabakoffet al. (1) to observe a 
potentiation of Metrazol-induced sei- 
zures in rats treated with 6-OHDA re- 
flects the modest (no more than 50 per- 
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cent) depletion achieved by their manip- 
ulation. In other catecholaminergic sys- 
tems, such a small loss would be without 
behavioral effect (5), and the effective- 
ness of this loss in altering the develop- 
ment of tolerance to barbiturates testifies 
to the pervasive role of brain NA in this 
phenomenon. 

STEPHEN T. MASON 
Division of Neurological Sciences, 
Department of Psychiatry, 
University of British Columbia, 
Vancouver, Canada V6T 1W5 

MICHAEL E. CORCORAN 

Department of Psychology, University of 
Victoria, Post Office Box 1700, 
Victoria, British Columbia, 
Canada V8W 2 Y2 

References and Notes 

1. B. Tabakoff, J. Yanai, R. F. Ritzmann, Science 
200, 449 (1978). 

2. S. T. Mason and M. E. Corcoran, Life Sci., in 
press. 

3. M. E. Corcoran, H. C. Fibiger, E. G. McGeer, 
J. A. Wada, J. Pharm. Pharmacol. 25, 497 
(1973); M. E. Corcoran, H. C. Fibiger, J. A. 
McCaughran, J. A. Wada, Exp. Neurol. 45, 118 
(1974). 

4. E. W. Maynert, Epilepsia 10, 145 (1969); P. S. 
Arnold, R. J. Racine, R. A. Wise, Exp. Neurol. 
40, 457 (1973); I. H. Ayhan, Arch. Int. Pharma- 
codyn. 223, 282 (1976); R. A. Browning and E. 
W. Maynert, Fed. Proc. Fed. Am. Soc. Exp. 
Biol. 29, 417 (1970); A. Quattrone and R. Sama- 
nin, Eur. J. Pharmacol. 41, 333 (1977); A. Leh- 
mann, Life Sci. 20, 2047 (1977). 

5. I. Creese and S. D. Iversen, Nature (London) 
New Biol. 238, 247 (1972); Brain Res. 83, 419 
(1975). 

18 May 1978; revised 7 August 1978 

Mason and Corcoran have presented 
evidence that a profound depletion of 
brain norepinephrine (NE) results in a 

potentiation of pentylenetetrazol-induced 
seizures. They suggest that the lack of 
such effects in our studies (1) was due 
to a less extensive destruction of brain 
NE neurons. We totally agree with their 
assessment and would like to reiter- 
ate certain points that appeared in (1) as 
well as in our previous publications on 
this subject (2, 3). Adrenergic receptor 
supersensitivity develops during the 2- 
week interval between injection of 6-hy- 
droxydopamine (6-OHDA) and the test- 
ing of the animals in our studies and we 
have stated: "the development of recep- 
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Table 1. Seizure response to subcutaneous injection of Metrazol (70 mg/kg) in NA-depleted rats (4 ,/g of 6-OHDA was injected into the fibers of 
the dorsal NA bundle); N.S., not significant. 

Number of rats Noradrenaline content of tissue* 
Duration 
of first With With Dopamine 

Group seizure multiple tonic Hippo- Hypo- Cere- Spinal content 

(sec) sei- sei- cortex thalamus bellum cord of striatum (sec) sei- sei- cortex 
zures zures 

Control (N = 7) 32.9 + 3.0 0/7 0/7 246 + 6 2,230 + 77 219 + 12 255 + 6 13,170 + 570 
6-OHDA (N = 9) 113.2 + 11.7 5/9 5/9 6 + 1 590 + 87 271 + 8 307 + 12 11,570 + 1,190 
P .01 .05 .05 .001 .001 N.S. N.S. N.S. 

*Percentages for the 6-OHDA-treated rats were, for NA: hippocampus-cortex, 2; hypothalamus, 26; cerebellum, 124; and spinal cord, 120; and for DA: 88. 
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tor hypersensitivity after destruction of 
certain noradrenergic terminals, and on- 
ly partial depletion of NE in brain in our 
studies, may have combined to suppress 
differences in withdrawal symptoms be- 
tween animals pretreated with 6-OHDA 
and those receiving control CSF [cere- 
brospinal fluid]" (2). Animals injected 
intraventricularly with 6-OHDA (50 ,tg) 
48 hours before receiving pentylene- 
tetrazol did exhibit a greater incidence 
of seizures compared to the appro- 
priate control mice (2). Referring to 
the statement by Mason and Corcoran 
that barbiturate tolerance was measured 
in our studies (1) by quantitating the 
pentylenetetrazol-induced seizures, we 
point out that the pentylenetetrazol-in- 
duced seizures were used as a measure 
of central nervous system excitability 
and the presence of physical dependence 
on barbiturates in the barbiturate-with- 
drawn mice. We have previously stressed 
that tolerance to and physical depen- 
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dence on sedative hypnotics are not 
identified phenomena (2, 3), and here 
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Carbon's High-Temperature Behavior Carbon's High-Temperature Behavior 

Whittaker (1) presented evidence for 
the occurrence of stable "carbyne" 
forms of graphite-forms that contain a 
triple bond-at temperatures above 2600 
K. He also suggested that the Swing's 
bands of C3 are not seen from carbon va- 
por at these high temperatures because 
of the presence of excited states of C3 at 
low energy. These excited states would 
have to be forbidden to transitions from 
the ground state and must be such as to 
deplete the population of the ground 
state and decrease the intensity of the 
Swing's bands. A set of 3l states is sug- 
gested as a possibility (2). Considerable 
controversy has surrounded the spectro- 
scopic and thermodynamic properties of 
C3 in the past (3, 4), and it is important to 
consider the possibility that previous 
ideas concerning C3 may not be com- 
plete. 

Whittaker's suggestion appears to be 
untenable. The Swing's bands do not de- 
crease in intensity as the temperature in- 
creases. Painstaking experiments have 
shown that the Swing's bands form a 
pseudocontinuum at high temperatures 
and that the intensity of the continuum 
increases with temperature as does the 
C3 concentration (5). Spectral observa- 
tions at still higher temperatures can be 
used to draw conclusions about the pop- 
ulation of the ground state only if the in- 
tensity of the continuum is taken into ac- 
count. If new states of C3 became popu- 
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lated at high temperatures, new features 
might be expected in the vibrational 
spectrum even though the new states 
were forbidden in the electronic spec- 
trum. The infrared spectrum at about 
3100 K has been examined, and it too is 
consistent with ground state C3 (6). 

The approximate energies of ex- 
citation of the excited states of C3 have 
been calculated (7). The 'IHu state was 
calculated to be at 3.03 eV, in excellent 
agreement with the energy of the 
Swing's band. The 3flu state was calcu- 
lated to be at 2.04 eV, in agreement with 
weak bands found in the spectrum at 
2.10 eV (8). These energies yield a popu- 
lation of less than 0.2 percent for the trip- 
let states at 3000 K and about 1 percent 
at 4000 K. This population is much too 
small to make the spectra due to the 
ground state disappear. 

It is possible that the aIlu state is pop- 
ulated by a nonequilibrium mechanism. 
However, at these temperatures the satu- 
ration vapor pressure of C3 is substantial 
[> 10-4 atm at 3000 K and rapidly in- 
creasing as a function of temperature (3)] 
and collisions will rapidly establish equi- 
librium. 

I conclude that the observations of the 
gas phase spectra cited by Whittaker 
provide no evidence for new forms of C3. 

HERBERT L. STRAUSS 

Department of Chemistry, 
University of California, Berkeley 94720 
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The published spectrum by Phillips 
and Brewer (1) shows the 405.0-nm band 
of C3 at ~ 3000 K, but the spectrum taken 
at 3200 K by Brewer and Engelke (2) 
does not show this band. None of our 
spectra taken over the temperature range 
of 3500 to 4200 K show the 405.0-nm 
band, and a similar result was reported 
by Null and Lozier (3) and Howe (4). 
The remarks I made about the dis- 
appearance of C3 emission were based 
on the behavior of the 405.0-nm band. A 
reexamination of our plates reveals a 
weak continuum starting at - 465.0 nm 
and extending at least to 360.0 nm, with a 
maximum at - 393.0 nm and a very weak 
band at 590.2 nm. These could corre- 
spond to the pseudocontinuum and the 
3_-1E transition of C3. In this case, I 
must agree with Strauss that the behav- 
ior of C3 emission provides no evidence 
for new states of C3. 

Apparently no new states are neces- 
sary to account for the triple-bonded car- 
bon forms. A recent theoretical study of 
C,, molecules by Kertesz et al. (5) shows 
that models with alternating short and 
long bonds are energetically more stable 
than equidistant ones. This means that 
alternate bonds of all C,, molecules have 
some triple-bond character regardless of 
whether n is odd or even. In view of this, 
the remarks I made in my report about 
C,, molecules where n is even are not 
correct. 

A. GREENVILLE WHITTAKER 
20753 Exhibit Court, 
Woodland Hills, California 91367 
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The published spectrum by Phillips 
and Brewer (1) shows the 405.0-nm band 
of C3 at ~ 3000 K, but the spectrum taken 
at 3200 K by Brewer and Engelke (2) 
does not show this band. None of our 
spectra taken over the temperature range 
of 3500 to 4200 K show the 405.0-nm 
band, and a similar result was reported 
by Null and Lozier (3) and Howe (4). 
The remarks I made about the dis- 
appearance of C3 emission were based 
on the behavior of the 405.0-nm band. A 
reexamination of our plates reveals a 
weak continuum starting at - 465.0 nm 
and extending at least to 360.0 nm, with a 
maximum at - 393.0 nm and a very weak 
band at 590.2 nm. These could corre- 
spond to the pseudocontinuum and the 
3_-1E transition of C3. In this case, I 
must agree with Strauss that the behav- 
ior of C3 emission provides no evidence 
for new states of C3. 

Apparently no new states are neces- 
sary to account for the triple-bonded car- 
bon forms. A recent theoretical study of 
C,, molecules by Kertesz et al. (5) shows 
that models with alternating short and 
long bonds are energetically more stable 
than equidistant ones. This means that 
alternate bonds of all C,, molecules have 
some triple-bond character regardless of 
whether n is odd or even. In view of this, 
the remarks I made in my report about 
C,, molecules where n is even are not 
correct. 

A. GREENVILLE WHITTAKER 
20753 Exhibit Court, 
Woodland Hills, California 91367 
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