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positively correlated (fig.2). However, no such correlation
was found between the magnitudes of the inversions going
from suppression to emission. This behavior of neuron A
was not unique, because across all 11 RN neurons studied,
and a total of 44 paired BP/SWS episodes which encom-
passed the distribution of 72,400 and 197,021 hexagram
patterns respectively, the correlation between the emission
magnitudes and subsequent suppressions below chance
level was significant (r,= +0.65; p = 0.02; weighted corre-
lation coefficient obtained b;/ Fisher’s ‘z’ transformation
method of individual r values®). However, the magnitudes
of reversals going from suppressions to emissions showed
no correlation (r,= —0.21; p> 0.8).

Discussion. Receptor desensitization is known to be affect-
ed by agonist concentration, exposure time, and metabolic
alterations, and is therefore a graded process'®!”. Hence, it
offers a plausible explanation for the correlation between
the emission magnitudes or patterns and their subsequent
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Accumulation of taurine in the nasal mucosa and the olfactory bulb

N.G. Lindquist, A. Lydén, K. Narfstrom and H. Samaan'

Division of Pharmacology and Toxicology, Department of Drugs, National Board of Health and Welfare, Box 607,

S-75125 Uppsala (Sweden), December 13, 1982

Summary. Using whole-body autoradiography of “C-taurine in mice we have observed a high concentration in the nasal
mucosa followed by accumulation in the olfactory bulb at longer survival times. When "C-taurine was administered in the
nasal cavity unilaterally, a high accumulation was observed in the ipsilateral olfactory bulb.

The sulfonic amino acid taurine is known to be involved in
the conjugation of bile acids>?, and has also been suggested
to act as an inhibitory neurotransmitter or a neuromodula-
tor in the eye and in the brain*®, High uptake of taurine
has been observed in the retina and in the CNS especially
in the olfactory bulb’.

In our laboratories, the distribution of *C-taurine in mice

was studied using whole-body autoradiography. '*C-tau-
rine, uniformly labeled, with a spec.act. of 113 mCi/mmole
was obtained from the Radiochemical Centre, Amersham,
England. The radiochemical purity was 99%. Mice of the
C57BL strain, of both sexes, were used. Nonpregnant mice
weighed about 20 g and the pregnant mice 28-35 g. The
day of conception (day 0) was determined by the presence
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Figure 1. Detail of autoradiogram of a pregnant mouse (18th day of
gestation) 1 h after an iv. injection of !4C-taurine. There is high
activity in the foetal nasal mucosa.

of a vaginal plug. Male and nonpregnant female mice were
injected i.v. with 5 uCi (corresponding to 6 pg) of '“C-
taurine dissolved in physiological saline. The animals were
killed after 1 h, 4 h, 24 h, 4 days and 15 days. Pregnant mice
were each given an i.v. dose of 7.5 pCi C-taurine and were
sacrificed after 20 min, 1 h, 4 h and 24 h. All pregnant
animals were killed at the 18th day of gestation. Whole-
body autoradiography was performed according to Ull-
berg®’. The sections were exposed against X-ray films
(Industrex C, Kodak) for 1 to 4 weeks.

A high concentration was observed in the nasal mucosa
from 20 min to 4 days after the injection in the adult mice
and at all studied survival times (20 min to 24 h) in the
mouse foetuses (fig.1). The level in the adult brain was
rather low, except for in the olfactory bulb, where a high
accumulation was observed from 24 h to 4 days after the
administration. Initially, the level in the foetal brain was
low, but exceeded that of the maternal brain at 24 h and
4 days after the injection. The concentration in the foetal
olfactory bulb was higher than in other brain areas at 24 h
after the administration.

In another series of mice 4 pCi of 'C-labeled taurine,
dissolved in 20 pl physiological saline was administered in
the nasal cavity unilaterally. In order to facilitate the
administration procedure, the animals were anesthetized
with ether. The mice were killed after 24 h, 4 and 8 days.
Horizontal sections were taken on tape and were exposed
against X-ray films 1-2 weeks. High accumulation was
observed in the ipsilateral olfactory bulb 24 h after the
administration (fig.2). After 4 days there was a high
concentration in both olfactory bulbs. Retention was ob-
served in the brain 8 days after the administration (the level
in the olfactory bulbs no longer exceeding that of other
brain areas).

Taurine has earlier been observed to be transported in the
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Figure 2. Detail of an autoradiogram of a mouse 24 h after
administration of 'C-taurine in the nasal cavity unilaterally. High
concentration is observed in the ipsilateral olfactory bulb.

optic nerves of goldfishes, rabbits and rats'®'¥. Other

amino acids such as y-aminobutyric acid and cysteine have
been reported not to migrate in the goldfish visual system”,
Margolis and Grillo'® have demonstrated that f-alanine is
incorporated specifically into the dipeptide carnosine
(#-alanyl-L-histidine), which has been suggested to be a
neurotransmitter or neuromodulator in the olfactory sys-
tem. In autoradiographic studies after intranasal adminis-
tration of #(°H) alanine in hamsters, Burd et al.!” observed
that carnosine is transported in the axons of the olfactory
neurons from the nasal mucosa to the olfactory bulb.

The results of the present investigation indicate that taurine
is taken up by the nasal mucosa and transported to the
olfactory bulb. Further studies are needed to establish the
mechanisms involved in the accumulation in the nasal
mucosa and the transport in the olfactory pathway. One
possibility may be that taurine is incorporated into a
peptide, which may, as carnosine, be a neurotransmitter or
neuromodulator in the olfactory system.

1 Present address: Neuropharmacology and Toxicology Depart-
ment, National Organization of Drug Control and Research,
P.0.B. 29, Cairo (Egypt).
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Cyanidin-3-f-glucoside, a newly recognized basis for resistance in cotton to the tobacco budworm Heliothis
virescens (Fab.) (lepidoptera: Noctuidae)!

P.A. Hedin, J.N. Jenkins, D.H. Collum, W.H. White, W.L. Parrott and M. W. MacGown
Agricultural Research Service, U.S. Dept. of Agriculture, P.O. Box 5367, Mississippi State (MS 39762, USA) and Dept. of
Entomology, Mississippi State University, Mississippi State (MS 39762, USA), September 8, 1982

Summary. Cyanidin-3-f-glucoside was shown to be an important factor of resistance in cotton Gossypium hirsutum L.
leaves to the tobacco budworm Heliothis virescens (Fab.). This provides a potential basis for achieving insect resistance in
non-glanded cotton and other crops infested by Heliothis.

We report the identification of cyanidin-3-3-glucoside
(chrysanthemin) as a major factor of resistance in cotton,
Gossypium hirsutum L., to the tobacco budworm Heliothis
virescens (Fab.) and we reaffirm the reported effectiveness
of gossypol’™®. We also present data to show that the
correlation between condensed tannins (proanthocyani-
dins) in terminal leaves and growth of larvae feeding on
terminal leaves in the field was small and positive. Para-
doxically, these 3 compounds when incorporated in diets

gossypol-related triterpenoids, sesquiterpenoid quinones,
hemigossypols, and heliocides, all possessing comparable
insect toxicity™!?. Condensed cotton tannin!'™** and flavo-

Table 1. Inhibition of tobacco budworm larval growth by cotton
constituents, EDsg as percent of diet

. . . AU Constituent EDsp, %2

are equally toxic for larvae. Two important implications of Chan etal. Stipanovic Miss. State
these findings are that a basis (anthocyanin content) is
provided for achieving insect resistance in non-glanded low SOSSYPOI 0.12 0.05 0.113

- . - emigossypolone 0.03 0.29 -
gossypol cotton, and potentially for selecting for resistance Heliocide H 012 010 ~
in crops, world-wide, to various Heliothis. The larvae of  Yepocide H; 0.13 0.46 -
3 additional Heliothis spp. are also imgortant pests of  Meihyl sterculate 0.41 - NT.
cotton, tobacco, corn, and other food crops°. (+)-Catechin 0.13 - 0.052
Anthocyanins were first found in cotton in the envelope of  Condensed tannin 0.15 - 0.063
pigment glands by Stanford and Viehoever in 1918°. We  Quercetin 0.05 - 0.042
identified the red pigment in the cotton flower as chrysan-  Isoquercitrin 0.10 - 0.060
themin in 1967’. Recently, Chan and Waiss® confirmed the Cyan1<_11g1d. - - 8}?3
presence of an anthocyanin in the pigment glands and gﬁg?gﬁlthg;ﬁn - B 0.070

identified it as the same pigment in cotton flowers, chrysan-
themin. Gossypol occurs in association with a number of

aPercent of compound required to reduce weight gain by 50%.

Table 2. Relative effects of cotton flower petal alielochemics on tobacco budworm growth and survival

Cultivar Petal color ~ Tannins (%)? Gossypol (%) Chrysanthemin  Larval wt (mg)d  Insects
%) surviving (%)

ST-7TAGN (NG)P we 5.79 0.10 0.07 4.723 39.5

R 8.68 0.11 0.67 0.46 7.0
DH 66 (NG) w 5.40 0.17 0.07 4.182 31.0

R 8.55 0.13 0.73 0.56 16.5
ST-213(G) w 3.49 0.52 0.13 1,52b 28.0

R 8.75 0.79 0.59 0.41 8.5
DH 126 (G) w 3.16 1.72 0.18 e -

R 6.25 2.46 0.65 e -

a% of dry weight. °™NG, nonglanded; G, glanded. W, white: 1st day flower color; R, red; 2nd day flower color. Means of larvae fed on white
petals not significantly different at 0.05 level if followed by same letter. dAverage tobacco budworm weight after feeding 5 days on petals.
¢Not fed.



