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Table 1I. Ficld tests with different concentrations of the larch bud
moth attractant, frans-11-tetradecenyl acetate, conducted in the

Engadin {Switzerland)

Attractant No. of males trapped
conc. in gl@ August September
13-19 13-16 16-27
1 46 - -
10! 46 165" 2950
102 236 1470 187¢®
1073 184 655 1342/100 ¢
104 - 71¢ 90
10-8 - 160 ¢ 213
Control® 125.5 174.5 -

Except for 10-%/10~¢ and 10-%/10~% ui, all differences between con-
centrations are significant at 2% level.

=1 pul of attractant or acetone solution on a rubber stopper. »Same
preparation asin August. *Mean of 4 replicates with fresh preparation.
4Trap with fresh preparation. ¢ Mean of the 4 best out of 10 traps con-
taining virgin females,

sponses. The acetate standards were more active than the
corresponding alcohols, with frans-11-tetracedenyl acetate
always producing the greatest response (Figure). The
pattern of the responses obtained with the standards is
similar to that of other species which use a monounsatur-
ated acetate as a sex attractant®38, The above data
indicate that trans-11-tetradecenyl acetate may be similar
to the main component of the sex pheromone communica-
tion system of this insect.

Field testing studies proved that frans-11-tetradecenyl
acetate is very attractive to male larch bud moths but
not for females. A test involving cis- and #rans-11-tetra-
decenyl! acetates and alcohol showed that only the frans-
acetate is attractive, although 2 pl of chemical in a poly-
ethylene cap did not begin to attract until it had been in
the field for 40 days (living females did attract males during
this period). Dilution series of the #ans-acetate were then
tested in an attempt to optimize the release rate (Table II).
It became obvious that lower release rates were essential,
that of 100 pg of chemical or more on a rubber stopper
being too high. However, traps with 100 pg of the sub-
stance became highly attractive in the course of 1 month.
The fact that, of the fresh preparations, 10 ug and 1 ng of
chemical were most attractive, suggests that 2 optimum
concentrations exist. The significance of this finding has
to be studied during the next season. Since the fresh 1 ng
trap contained only about 2 trillion molecules and since
it did not lose its attraction for at least 14 days, one may
conclude that a few molecules per ul of air suffice to
attract the male larch bud moths.

Although it has not been rigorously proven that trans-
i1-tetradecenyl acetate is identical with the natural sex
pheromone, the compound is potent enough in the field
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Antennal responses of male larch bud moths to acetates (white co-
lumns} and alcohols (black columns) of 14-carbon chain standards with
different position of double bond in ¢is (c) or frans (1) configuration
{10 ug on filter paper, 4 replicates}.

to replace living female monitoring traps and to be used in
insect control experiments. This same compound has been
found to serve as an attractant for several other lepi-
dopterous species, but the most interesting point con-
cerning its structure is that it represents the first case in
which a species of the subfamily Olethreutinae apparently
utilizes a 14-carbon rather than a 12-carbon chain attrac-
tant5.

Zusammenfassung, Mit Hilfe der Antennogramm-
Methode wurde #rams-11-Tetracedenylacetat als spezi-
fisches Attraktans fiir Mannchen des Liarchenwicklers
Zetvaphera diniana bestimmt. In geeigneter Konzentra-
tion ist die Attraktivitit der synthetischen Substanz
derjenigen virginer Weibchen ebenbiirtig.
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Distribution of the Herbicides 2,4,5-T and 2,4-D in Pregnant Mice. Accumulation in the Yolk Sac

Epithelium

The teratogenic action of herbicides of phenoxyacetic
acid type has been the object of several investigations.
When 2,4,5-T was administered to pregnant mice, mal-
formations such as cystic kidney and cleft palate were

revealed:2 In the first study?! the impurity 2,3,7,8-
tetrachlorodibenzo-p-dioxin® has been suggested to have
contributed to the malformations observed, but later
both purified 2,4, 5-T and the dioxin were shown to cause
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fetal damage?. It has also been suggested that there might
be a synergistic effect between the two compounds with
respect to their teratogenic action?.

In our studies, pregnant mice were given i.v. injections
of 1-MC.labelled 2,4,53-T (The Radiochemical Centre,
RCC, Amersham, England, specific activity 30 mC per
mmole) or of 1-14C-labelled 2,4-D (RCC, specific activity
34 mC per mmole). Both substances were dissolved in 509,
ethyl alcohol and 10 pC of each substance was administer-
ed corresponding to 0.09 mg Z,4,5-T and 0.05 mg 2,4-D.
The mice were of NMRI strain and weighed between 25
and 35 g. Whole body autoradiography was performed
according to a method, described earlier?®.

Labelled 2,4, 5-T was administered to 2 pregnant mice
at early pregnancy. One mouse was injected 8 days after
mating as determined by observation of vaginal plug and
killed 4 h after injection. The other one was injected 9days
after mating and killed 24 h after injection. Labelled 2, 4, 5-
T was also administered to a series of 8 mice at late state
of pregnancy. The mice were sacrificed 5 min, 20 min, 1 h,
4 h, 16 h, 24 h, 48 h and 4 days after injection.

Labelled 2,4-D was administered to a series of 7 mice
at late state of pregnancy. The mice were sacrificed 5 min,
20 min, 1 h, 4 h {2 animals} and 24 h (2 animals) after
injection.

Mice at early state of pregnancy: After injection of
18C-2, 4, 5-T to the dam, the radioactive substance did not
to any appreciable extent reach the embryo. The only
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Fig. 1. Autoradiogram of a pregnant mouse
16 h after i.v. injection of 14C-2,4,5-T. The
highest concentration is seen in the visceral
yolk sac epithelium.

organs with higher concentrations than the blood were
the kidneys and the visceral yolk sac epithelium.

Mice at late state of pregnancy: Following administra-
tion of 14C-2,4,5-T the distribution within the dam was
uniform, the only organs with higher concentrations than
the blood being the kidneys and the visceral yolk sac
epithelinm. As early as 5 min after injection, the concen-
tration in the yolk sac epithelium exceeded that in the
blood. Later (after 20 min to 48 h) there was a further
accumulation and retention in the yolk sac, while the
concentrations in other tissues slowly decreased (Figure 1),
The level in the serous fluids equalled that of the blood.
The concentration in the brain was low. The choroid
plexa showed activity similar to that of the blood.
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Fig. 2. Detail of an autoradiogram of a pregnant
mouse 4 h after L.v. injection of 14C-2, 4,5-T.
Note accumulation in the visceral yolk sac
epithelium. No accumulation is seen in the
fetus,
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The activity slowly passed the placenta, and the fetal
tissues gradually reached a similar level to the maternal
ones. The highest activity was found in the fetal blood.
There was no site of accumulation in the fetal tissues
(Figures 2 and 3). Concentrations equal to that in the
blood could be observed in serous fluids (the abdominal,
pericardial and ocular liquids).

Labelled 2,4-D showed a slight tendency for accumula-
tion in the visceral yolk sac, passed to the fetus and was
rapidly (within 24 h) eliminated from all tissues, including
the visceral yolk sac. There was a great discrepancy in the
disappearance rate of C-2,4,5-T and C-2,4-Dé. Both
2,4,5-T and 2,4-D have proved to be stable in the body,
no major metabolites being found?. It is therefore likely
that the radioactivity in the autoradiograms represents
only the unaltered substances.

Discussion. The evenness in distribution pattern which
was observed both for 2,4, 5-T and 2,4-D is remarkable,
with lack of accumulation in all tissues except the visceral
yolk sac epithelium. In spite of the rather evendistribution
of both substances, the difference between them is striking
with a much more rapid disappearance from all tissues for
2,4-D and a stronger accumulation in the yolk sac
epithelium for 2,4, 5-T.

The selective uptake of 2,4,5-T in the yolk sac epithe-
lium and the lack of placental transfer in the early preg-
nancy indicate a similar teratogenic mode of action for
2,4,5-T to the one which has been postulated for trypan
blues. This azo-dye was shown to be a potent teratogenic
substance when administered to rodents®. Trypan blue
was found not to pass the placental barrier, but to
accumulate in the yolk sac epithelium?!®, Lroyp and
Beck® 1112 have proposed that trypan blue acts by
enzymatic inhibition of the embryotrophic nutrition. The
early embryonic nutrition is largely carried out by enzy-
matic breakdown of nutritional macromolecules. Trypan
blue has no teratogenic effect on rats after the 10th day
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Fig. 3. Detail of an autoradiogramof a pregnant
mouse 16 h after i.v. injection of MC-2, 4,5-T.
Note accumulation in the visceral yolk sac
epithelium. No site of accumulation in the fetal
tissues is seen.

of pregnancy, when the chorio-allantoic placenta assumes
the function of nutrition of the fetus. Trypan blue is
teratogenic, but not its reduction products o-tolidine and
2, 8-diamino-1-naphtol-3, 6-disulphonic acid.

The morphology of the placenta and related structures
shows a great variation among species. In rodents, the
yolk sac is the only extraembryonic tissue capable of
breaking down macromolecules to an appreciable extent,
but in other mammalian forms the embryotrophic nutri-
tion is carried out by a wide variety of fetal membranes
and disturbance of the embryotrophic nutrition migh be
an important teratogenic mechanismi2 It is, however,
likely that the embryotrophic nutrition plays a quantita-
tively more dominant role for rodents than for primates.

Zusammenfassung. Nach Injektion des Herbizids 2, 4,
5-T wurde bei der Maus im Dottersackepithel eine selek-
tive Kumulation beobachtet. Bei frither Trichtigkeit
passiert die Substanz die Placenta nicht. Der Wirkungs-
mechanismus diirfte mit dem des Trypanblaus identisch
sein.
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