15. 12, 1976

Corticosteroid synthesis by the adrenal glands of 22-day-old fetuses
ncubated with 4-14C progesterone and dexamethasone for 1 h (dpm/
ng)

Dexamethasone ggfml incubation medium

Steroids Controls 0.1 0.2 0.5 1.0 2.0

Aldosterone 47.4# 36.0 31.6 18.5v 17.1» 9.6V
+5.7 +1.0 +0.4 +1.4 +5.1 4+0.1

18-Hydroxy-11-

leoxycorti- 403.7 424.8 428.5 466.1 503.0 544.0¢

sosterone 4153 427 465 4179 4150 -33.0

Corti- 334.1 273.7 264.4 261.2¢  233.7v 231.0°

sosterone 4-8.9 +20.5 4-5.0 +8.8 411.8 +-9.8

11-Deoxycortico-

sterone 196.0 224.4 269.9 291.5 236.0 233.0
+21.0 4122 4371 414 4+17.0 4-45.0

Progesterone

(residual  21,902.1 22,025.5 21,891.2 22,742.1 22,202.3 21,081.8

substrate) +4-982.1 +4376.0 +899.4 +114.4 $237.8 44983

Values are mean + S. E. # 4 fetuses per sample; » p < 0.01 (vs
control); ¢ p < 0.05 (vs control).

14 R. CoUrrIER, A. Corocnt and M. Bacrest, C. r. Acad. Sci. 233,
333 (1951).
15 R. Krepac and K. MiLkovié¢, Endokrinologie 66, 74 (1975).
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procedural losses from the recovery at the last stage of
purification of non-radioactive standards added imme-
diately after incubation. The results obtained were statis-
tically evaluated by the analysis of variance. In the case
of homogeneity of variances, Student’s i-test was used,
and Kramer’s test when the variances were not homog-
eneous.

Results and discussion. The results indicate that fetal
adrenal glands in vitro hidroxylated 4-1C progesterone in
11-deoxycorticosterone, 18-hydroxy-11-deoxycorticoster-
one (18-OH-DOC) corticosterone and aldosterone. The
major steroid produced was 18-OH-DOC. The adrenal
glands of fetuses incubated with 0.5-2.0 pg dexameth-
asone/ml incubation medium synthetized less corti-
costerone and aldosterone than the adrenal glands of
control fetuses. However, with higher concentrations of
dexamethasone the conversion of 4-C progesterone to
18-OH-DOC was increased.

It is known that dexamethasone inhibits the fetal
adrenals by decreasing fetal ACTH activity®»1%. This
experiment demonstrated in vitro inhibition of 11p8-
hydroxylation of progesterone to corticosterone by the
high concentrations of dexamethasone. Therefore the
results indicate that dexamethasone may affect steroido-
genesis in the fetal adrenal gland directly, as well as its
already known inhibitory effect mediated by the fetal
pituitary2 13,

RNA Biosynthesis in Isolated Prothoracic Glands of Tenebrio molitor in vitro

V. WEBER and H. EMMERICH?

Zoologisches Institut dev Technischen Hochschule, Schwittspahnstrasse 10, D-6100 Darmstadt {Fedeval Republic of

Germany), 3 May 1976.

Summary. The prothoracic Glands of Tenebrio molitor synthesize in vitro mainly TRNA. The rate of RNA synthesis
reaches a maximum at day 10 of the last larval instar, which coincides with the event of apolysis.

The prothoracic glands (PGs), the sites of biosynthesis
of the moulting hormone a-ecdysone?~* in insects, under-
go periodic morphological changes during growth and
metamorphosis which can be correlated with their
secretory activities. Prior to each secretory activity, an
increase in nuclear and nucleolar volume is observed?
which is followed by high cytoplasmic wvacuolization,
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Tig. 1. RNA and x-ecdysone biosynthesis of PGs in vitro: total RNA
synthesis of 10 gland pairs in 24 h (- @ — @ ~), mean values of 2 in-
dependant series; -ecdysone synthesis: each bar represents a single
incubation. Eye stages are given according to 14,

abundant appearance of rough endoplasmic reticulum
and Golgi areas®. The activation is brought about by
neurohormones from the brain?; this stimulation can be
demonstrated by an increased *H-uridine incorporation
into RNA#® 9 which was also demonstrated after addition
of brain hormone extracts to prothoracic glands in
vitro10. Since the activated glands retain their ability to
synthesize o-ecdysone both after transplantation®' and
in vitro?-%, it seemed reasonable to assume that they
would also be able to maintain their RNA biosynthetic

The work was supported by the Deutsche Forschungsgemein-
schaft. We thank Dr. H. WinTER, Heidelberg, for helpful sug-
gestions for the RNA separations.

2 H. Cuino, S. Ouraki, N. Ikegawa, H. Mivazaxr, M. ISHIBASHI
and H. ABuxi, Science 783, 529 (1974).

3D, S. Kineg, W, E. BoLLEnBACHER, D. W. Borst, W. V. VE-
DECKIS, J. D. O’Coxnror, P. J. ItrycHerIaH and L. J. GILBERT,
Proc. natn. Acad. Sci., USA 77, 793 (1974).

4 F. RomER, H, EmmERICH and J. Nowock, J. Insect Physiol. 20,
1975 (1974).

5 L. J. GieBert and D. S. King, in The Physiology of Insecta, 2nd
edn. (Ed. M. RocksteiN; Academic Press, New York 1973),
vol. 1, p. 250.

6 . ROMER, Z. Zellforsch. 722, 425 {(1971).

7 B. Possompts, Arch. Zool. exp. Gen. 89, 203 (1953).

8 H, OBERLANDER, J. S. BERRY, A. KrISHNAKUMARAN and H. S.
SCHNEIDERMAN, J. Exp. Zool, 759, 15 (1965).

9 M. Kosavasur, Y. IsHirova and M. Yamasaki, Appl. Ent. Zool.
3, 150 (1968).

10 M. GerscH und R. BRAUER, J. Insect Physiol. 20, 735 (1974).

11 S, Fukuba, J. Fac. Sci., Univ. Tokyo Sect. 4, 6, 477 (1944).
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activity under in vitro conditions. We therefore inves-
tigated the ability of prothoracic glands from last larval
instars of Tenebrio molitor to synthesize ribonucleic acids
in concomitance with their wa-ecdysone synthesizing
capacities.

Matevial and wmethods. Mealworms were bought from
local suppliers and kept at 25 or 27°C on a 1:1 mixture of
wheat bran and shredded soya-beans supplemented with
fresh carrots. Twice a day the freshly moulted larvae
were collected. Only those weighing 80-100 mg were used
in the experiments. The PGs were prepared and cultured
in vitro as described by RoMER et al.4. 5 pCi of 5.6-°H-
uridine (spec. act. 45 Ci/mmole; from NEN, Dreieichen-
hain) were added to 600 pl of culture medium in which
5 pairs of PGs were cultured for 24 h.

RNA was isolated by the SDS-pronase method de-
scribed by EpstrROM and TaNGuav!? and separated by
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Fig. 2. 8H-RNA profiles in polyacrylamide gels of PGs of different
ages cultured for 24 h in vitro. Radioactivity (. — . — .); ODgg of
methylene blue stained carrier RNA from Tenebrio fat body (———).
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polyacrylamide gel electrophoresis (2.5%, gels in 0.04 M
Tris-Nat-acetate buffer pH 7.2) for 90 min at 5 mA con-
stant current. The gels were cut into 2 mm sections with
a Gilson gel fractionator, dissolved in 100 pl 309, H,O,
and counted in 5 ml Aquasol (NEN, Dreieichenhain) in a
Berthold Liquid Scintillation Counter with an efficiency
of 28-319,. The radioactivity in the RNA peaks of each
gel was integrated (see Figure 1). Reference gels were
fixed with acetic acid and stained with methylene blue?3.

o-Ecdysone biosynthesis was checked in parallel cul-
tures containing 5 uCi 1,2-*H cholesterol {spec. act. 52 Cif
mmole, NEN, Dreieichenhain) dissolved in 0.75 ul Tween
80. 10 pairs of PGs were incubated for 48 h. Isolation of
the moulting hormone containing fraction was performed
as described *.

Results and discussion. Both the number of larval
instars and the duration of the last larval instar of
Tenebrio molitor vary considerably 4, but larvae weighing
80-100 mg immediately after the larval molt are in the
last instar with a probability of 979,. For more than 609,
of these animals, the duration of this instar is 16 days.
The timing from the date of the last larval molt is less
precise than the classification into ‘eye stages’ according
to STELLWaAAG-KITTLER, but this method only covers
the last 5 days of the instar. The RNA biosynthetic
activity, however, increases much earlier, reaching a
maximum between day 10 and 12 (Figure 1), which
coincides with the time of apolysis.

The acrylamide gel profiles (Figure 2) show that ribo-
somal RNA is preferentially synthesized during these
days. This coincides with the observation that rough
endoplasmic reticulum becomes more abundant during
this stage®. Also BRAUER et al.’® report a «-amanitin
insensitive rRNA synthesis in activated PGs of Pevi-
planeta. It might be that an intense protein biosynthesis,
e.g. of cholesterol transforming enzymes, is a prerequisite
for the subsequent production of a-ecdysone. Unfortuna-
tely the culture of PGs in vitro was unsuccessful during
the last 2 days of the instar. The larval tissues begin to
histolyze during the stage and the excised PGs are then
unavoidably contaminated with the fat body tissue. They
quickly lose their structural integrity in the tissue culture
and do not produce any more appreciable amounts of
RNA or a-ecdysone.

Concomitantly with the peak of RNA synthesis, the
glands produce some Ilabelled «-ecdysone from 3H-
cholesterol during day 9-11 (eye stage 1). The amount of
labelled moulting hormone is, however, relatively small
and does not exceed 40 pg «-ecdysone per 10 pairs of PGs
{calculated from the specific activity of the *H-choles-
terol). This may be due to a sufficiently large pool of
unlabelled cholesterol in the glands® or another pre-
cursor of the ecdysone biosynthesis. Also, DELBECQUE
et al.’? found only small amounts of moulting hormones
in total homogenates of Tenebrio larvae of this stage.
They report 2 peaks of f-ecdysone titers at day 13 and
14 (eye stages 8-13). It remains open whether this high
concentration of moulting hormone originates in vivo
from the PGs or from other tissues1% 18,

2 J. E. Epstrom and R. Tancuavy, J. molec. Biol. 84, 568 (1974).
13 A, C. Peacock and C. W. DinamaN, Biochemistry 6, 1818 (1967).
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15 R. Braver, M. Gerscu and E. Baumaxy, J. Insect Physiol. 22,
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16 J. HorrFmAaNN, personal communication.

17 J. P. DELBECQUE, M. Prost, B. F. MauME, J. DELACHAMBRE,
R. Laront and B. Mavcuamp, C. r. Acad. Sci., Paris Ser. D. 287,
309 1975).

18 B, RoMER, Naturwissenschaften 58, 342 (1971).



