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lepidoptera on S. vuigaris L. and found that the eggs of one
of them, A. caja L., contained the plant alkaloids. .

The persistence of the S.spathulatus alkaloids certainly
makes them candidates as predator-deterrents. However
they are largely present in N.annulata, as in S. spathulatus,
as N-oxides (of intergerrimine and senecionine): com-
pounds which are much more water-soluble than the ter-
tiary bases but correspondingly less toxic to vertebrates®.
For substances to function as efficient feeding-deterrents a
likely requirement is for them to be immediately distasteful
to predators. It will be interesting to see which, if any, of
the pyrrolizidine alkaloids are effective in this regard.
Edgar et al.® cite unpublished work by T. Eisner, K. Hicks
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and D. Aneshasley as demonstrating that pyrrolizidine
alkaloids are distasteful to some insect predators.

Impressed by the persistence of the S, spathulatus alkaloids
in N.annulata we were curious to see if they would survive
transfer to a natural parasite, a species of Microplitis
(Hymenoptera: Braconidae)'’. Accordingly we examined
the pupae of this braconid, obtained from larvae emerging
from late instar N.annulata larvae. The plant alkaloids
were present in the parasite. So far as we are aware, this is
the first report of the transfer of a plant alkaloid through a
herbivorous larva to a carnivorous parasite'®, and further
attests to the remarkable metabolic stability of the N-oxides
of senecionine and intergerrimine in some insects.
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Studies on hydrogen, halides and thiocyanate jons in dioxane-water mixtures at various temperatures

B.K. Das and Prasanna K. Das
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Summary. The free enrgies of transfer (AG?) of H*, C17, Br~, I” and SCN™ ions from water to 10, 20, 30 and 40% dioxane-
water mixtures have been studied from potentiometric measurements. For anions the 4G? values are in the order

CI'>Br >SCN™>T".

The study of electrode potentials of individual electrodes
have been a subject of interest to electrochemists. Almost
exhaustive work’ ™ has been done to determine the elec-
irode pofential of various electrodes in aqueous solutions.
Very little work*® has been done in the study of such
systems in aquo-organic solvents. These studies should
bring out not only the characteristic for aqueous com-
ponent in influencing the electrolyte but also throw light on
the basic character of the solvent. In the present commu-
nication, the standard free energies of transfer (4G?) have
been studies from the standard potentials of Ag-AgBr, Ag-
Agl and Ag-AgSCN electrodes in 10, 20, 30 and 40% (w/w)
dioxane-water mixture at 15, 25, 35 and 45°C, and an
attemnpt has been made to deal with the basic character of
the solvents.

Materials and methods. The free energy changes (4G))
accompanying the transfer of H*X™ (where X=Br or I or
SCN) from water to dioxane-water mixtures have been
computed by Feakin’s method’ using EY values of the
3 electrodes reported in our previous communications® .
The 4G? values for HCI™ reported by Das et al.!"!? have
also taken into consideration to calculate the ionic 4G?
values.

Results and discussion. The AG? values for HYCI™, H'Br™,
H*T™ and H*SCN™ in 10, 20, 30 and 40% (w/w) dioxane-
water mixtures are given in table 1. The AG? values are
found to be positive for H*C1™, H*Br~ and negative for
HT", H*SCN™. So the transfers of I~ and SCN™ are more
favoured than CI~ and By~. The ionic AG? values for H i.e.
AGY(H") were obtained by plotting AG? values for halogen
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Table 1. AG? values in Jmoles™!
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Table 2. Ionic 4G? values in J

t(°C) H+Cl- H+Br- HHI~ H*SCN-  t(°C) H* Cl- Br- - SCN-
10% dioxane 10% dioxane

15 455 200 — 531 —357 115 — 5,540 7,310 5,846 5,029 5,183
25 420 165 - 560 —338 25 — 5,500 5,920 5,665 4,940 5,162
35 1,770 306 o= 511 - 357 35 — 11,800 13,570 12,106 11,289 11,443
45 3,110 415 — 724 —386 45 — 19,800 22,910 20,215 19,076 19414
20% dioxane 20% dioxane

15 928 252 — 878 —347 15 — 28,800 29,903 29,128 27,835 28,453
25 1,009 230 — 897 —270 25 — 10,400 11,409 10,630 9,503 10,130
35 1,103 328 — 965 —299 35 — 11,300 12,403 11,628 10,335 11,001
45 1,205 577 —1,148 —-270 45 — 12,900 14,105 13,477 11,752 12,630
30% dioxane 30% dioxane

15 -1,543 520 — 1,187 —482 15 — 14,800 17,290 15,635 13,401 14,318
25 900 734 — 1,023 —492 25 — 10,600 11,500 11,334 9,577 10,108
35 2,490 835 —1,399 — 550 35 —20,800 23,290 21,635 19,401 20,250
45 3,740 1,124 — 1,640 — 656 45 — 28,400 32,140 29,524 16,760 27,744
40% dioxane 40% dioxane

15 2,518 808 — 1,409 —~ 589 15 —21,000 25,600 22,687 19,408 20,411
25 3,330 1,271 — 1,245 — 608 25 — 24,000 27,330 25,271 22,755 23,392
35 4,600 1,687 —~ 1,592 — 608 35 — 32,400 37,000 34,087 30,808 31,792
45 5,870 2,076 —2,055 — 647 45 —41,500 47,370 43,576 39,445 40,853

acids against the anionic radius (r_) according to the
following equation’:

AGY=AGY(H)+KrZ!, )

where K is a constant.

Since the 4G? terms for ions in an electrolyte are additive ™,
the ionic 4Gy values for Cl~, Br~, I” and SCN™ were cal-
culated from the AG? values for H*Cl™, H"Br~, HI™ and
H*SCN™, respectively. The ionic 4G values are presented
in table 2. The AG?(H™) values are negative at all the tem-
peratures and solvent mixtures studied. So dioxane-water
mixtures are more basic than water and the basicity of diox-
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ane-water mixtures is enhanced with the increasing propor-
tion of dioxane in the mixture.

All the 4 anions studied here are found to be in higher free
energy state in dioxane-water mixtures and their order is
ClI™>Br >SCN~>1". Considering the 3 halides, it is seen
that the free energy of transfer decreases with increasing
ionic diameter. Since the AG? values for SCN~ lies in
between Br~ and I” it can be concluded that the ionic
diameter of thiocyanate ion lies in between Br™ and 1™, It is
also seen that the AGg values for H*SCN™ fit well on the
straight line graph 4G} against r~! according to equation ()
if the ionic radius of SCN™ is taken to be equal to 2.08 A
which is in between rp,_ (1.951 A) and r,_ (2.168 A)™.
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Development of oxidative metabolism in the non-innervated optic lobe of the chick

S.C. Bondy and C.L. Anderson

Laboratory of Behavioral and Neurological Toxicology, National Institute of Environmental Health Sciences, P.O. Box
12233, Research Triangle Park (North Carolina 27709, USA), and Department of Neurology, University of Colorado Medical

Center, Denver (Colorado 80262, USA), 17 July 1978

Summary. Eatly removal of the optic cup of the chick embryo prevents innervation of the contralateral optic lobe. This
reduces the rate of development of citrate synthetase. The posthatch increase of the level of this enzyme related to
oxidative metabolism is not impaired by denervation of the chick optic lobe.

During cerebral maturation, there is a major change from
predominantly glycolytic metabolism to an intense oxida-
tive metabolism. This shift occurs after the cessation of
neurogenesis and prior to the onset of neuronal excit-
ability’. Activity of the citric acid cycle may be necessary

for several specific features of neuronal metabolism. These
include the high energy requirements of the sodium pump
and of axoplasmic transport’. Furthermore, operation of
the citric acid cycle is needed for the production of several
amino acids found in high concentration in the mature



