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demonstrates the log dose related alterations in both
hypophysial and serum LH values. Intact animals showed
a prominent depletion of pituitary LH with a concomitant
rise in serum LH; in contrast, ME-lesioned recipients ex-
hibited marked repletion of pituitary LH with simulta-
neous increments in serum LH.

These data provide strong evidence supporting the con-
cept that a specific hypothalamic hormone can control the
synthesis and release of pituitary LH. Initial substantia-
tion was provided by the fact that ME lesions not only re-
duced pitunitary LH stores, but also concomitantly lower-
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Fig. 2. Dose-response study: Effect of various doses of synthetic
LRF on pituitary and serum LH of intact and ME-lesioned mature
male rats.
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ed serum levels of this gonadotropic hormone. Further
substantiation was obtained from the effect of synthetic
LRF employed as the stimulus. The present results agree
with those reported by us?-% concerning the effect of crnde
hypothalamic extracts on pituitary FSH, and support
other reports19-12 pertaining to a dual effect of hypothala-
mic neurchormones on the synthesis and release of pitu-
itary tropic hormones. Furthermore, the present data
clearly demonstrate that both synthesis of LH and its re-
lease into the blood can occur simultaneously 4.

Résumé. Des rats miles intacts ou ayant une lésion du
ME ont regu une seule injection intrajugulaire de LRF syn-
thétique. Les variations de taux de LH hypophysaire et
sérique (en fonction du temps et de la dose réponse)
montrent que le LRF contréle la sécrétion (la décharge et
la synthése} du LH hypophysaire.
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Sensitivity to Mutagens of Rumex acetosa Chromosomes

Data on the radiosensitivity of several species of the
genus Rumex have been reported?®. Some of these species
were found to be highly sensitive due especially to their
large nucleus and chromosomes. Few data on the effects
of chemicals on such chromosomes have been reported so
far. Only a difunctional alkylating agent, diepoxybutane,
was tested®.

On the other hand, several authors described .the
ability of some chemicals to break preferentially the sex
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Fig. 1. BEffects on %Co y-rays on Rumex chromosomes (400 meta-
phases analyzed at each exposure).

chromosomes of mammals. Since the occurrence of a
X Y, Y, mechanism of sex determination has been de-
monstrated in Rumex acetosa®, it was worthwile getting
information on the sensitivity of such chromosomes to
mutagens. For this reason, we selected two chemicals
well known for their chromosome-breaking ability,
methyl-methane-sulfonate and methyl-nitroso-urea. Their
effects will be compared with those of ionizing radiations.

Matevial and methods. Rumex acetosa L. cultivar ‘Large
de Belleville’ was chosen for the present investigation.
Karyotype of this species, as well as some karyological
particularities, were previously described® Dry seeds
were irradiated by $9Co y-rays (25 °C, dose-rate 300 krads/h)
at doses ranging from 100 to 3000 rads. Methyl-methane-
sulfonate (MMS, Eastman Kodak) was used at concen-
trations ranging from 1 x10-3 M to 1 xX10-2 M for 3h and
methyl-nitroso-urea (MNU, synthesized by the Biochem-
ical Institute of Stockholm) at concentrations ranging
from 5 x10-%* M to 5x10-3 M/3 h. All the solutions were
prepared extemporaneously. After this, seeds were
abundantly washed, then sown on moisted filter paper in
Petri dishes and incubated at 21°C. After 2 days, primary
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Difference of sex response to the three mutagens (all data of Figures 1 and 2 pooled)

Treatment No.of aberrationsin

3 2 be (df

Probability

No, of aberrationsin Probability

1) Sex Auto- i (df =1)

chromo- somes

somes
v-Rays (100 to 3000 rads}) 712 427 48.22 P < 0.001 149 440 1.19 0.20 << P < 0.30
MMS (1 x10-3M to 1 x 10~2M)} 496 410 2.29 0.10 << P < 0.20 263 489 22.32 P < 0.001
MNU (5% 1074M to 53 x 10~3M) 535 401 9.10 0.001 << P < 0.01 315 553 35.36 P < 0.001

root tips (about 5 mm long) were immersed in colchicine
(0.05 g/100 ml) 2 h, fixed (Carnoy or Battagglia). Slides
were prepared from Feulgen squashes overstained with
Giemsa when needed, then mounted in DePeX.

Results. A relatively high frequency of spontaneous
chromosomal aberrations was generally observed in
Ruwmex acetosa. The dose-response curve for the total
number of aberrations induced by y-rays is almost linear
between 100 and 3000 rads (Figure 1). Most of the
aberrations belong to the chromosome class i.e. chromo-
some breaks, dicentrics and rings. Occasionally, chromatid
exchanges are observed (Figure 3).

The frequency of aberrations was significantly higher
in the male plants, although differences with exposure
could be observed, taking into consideration the relative
length of male and female genomes (Table).

The dose-response curves to MMS and MNU (Figure 2)
show a linear relationship within the limits of the concen-
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Fig. 2. Comparison of effects of MNU (O— ©O) and MMS (@—@) on

Rumex chromosomes (400 metaphases analyzed at each concentra-
tion).
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Fig. 3. Distribution of different types of aberrations after the 3
mutagens {data of all the treatments pooled).

trations investigated. The efficiency of MNU is greater
than MMS, the D;, being respectively 1860 rads for y-rays,
9.5 %103 M for MMS and 3.55 x 103 ] for MNU. The
sensitivity of male cells, although varying with the concen-
tration, was higher than the sensitivity of female cells
after both treatments (Table).

The spectrum of different chromosomal aberrations
was analyzed and found to be different after the use of
each mutagen (Figure 3). The proportion of minutes is
much higher after y-rays. On the other hand, the propor-
tion of chromatid aberrations is higher after the use of .
each chemical. The distribution of lesions along the genome,
for both chemicals and y-rays, is also different (Table).
After y-rays, the aberrations were distributed at random,
whereas after chemicals they were preferentially localized
in the sex chromosomes.

Discussion and conclusion. As concluded from a previous
investigation®, Rumex acetosa can be considered as a
sensitive species to both ionizing radiations and chemicals.
The factors of sensitivity can be manifold. As stated by
SpaRROW et al. 3, it is clear that nucleus and chromosome
volumes can play. a role. Other more physiological
variables may also be at hand which would explain e.g.
the differential sensitivity of both sexes.

It is likely that a larger nucleus volume of the male may
be due to the occurrence of two Y chromosomes. It is
also likely that sex chromosomes or specific parts of them
show a higher sensitivity than autosomes. This picture
could be somewhat complicated by the occurrence of some
heterochromatic regions in the autosomes. Alternatively
the differential heterochromatic balance in the male or
female could evidently influence the sensitivity by way of
metabolic modifications.

Résumé. Des graines de Rumex acetosa ont été soit
irradiées par les rayons y du %Co (100 & 3000 rads) soit
traitées par deux agents mutagénes chimiques: le MMS
et le MNU. Le MNTU est plus efficace que le MMS comme
inducteur de lésions chromosomiques. Les spectres des
différents types d’aberrations chromosomiques produites
par les 3 agents sont différents et les cellules males sont
plus sensibles que les cellules femelles. Une sensibilité
supérieure des chromosomes sexuels aux deux agents
chimiques a été mise en évidence.
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