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LSD: No Chromosomal Breakage in Mother and Embryos

During Rat Pregnancy

1. E%i&l]i C. ROUX anp J. FEINGOLD
L atoire de Cytogénétique, Hopital Broussais, and Laboratoire
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ABSTRACT

LSD (500 ug/kg/day ip) given to pregnant rats from the 7th—

13th days of pregnancy produced no in vivo chromosome damage, either in
maternal bone marrow or in the embryos. These negative cytogenetic results
parallel the lack of teratogenicity observed under these conditions.

The lack of teratological effects of LSD-
25 in Wistar rats was recently described
(Roux et al., '70). We now report the re-
sults of studies of chromosomes of preg-
nant Wistar rats and their embryos treated
with LSD-25.

Lysergic acid diethylamide was first re-
ported to induce breakage in human chro-
mosomes in vitro by Cohen et al. ('67).
Although these results were confirmed by
others (Abbo and Norris, '68; Jarvik and
Kato, '68) the effect of LSD on chromo-
somes in vivo is still in question. An ele-
vated frequency of chromosome breaks in
LSD-25 users (Irwin and Egozcue, 67,
Hungerford et al.,, '68) and in children
exposed to LSD in utero was reported
by Cohen et al. ('68) and Hsu et al. ('70).
Negative results, however, were obtained
by several others (Bender and Sankar,
'68; Sato and Pergament, ’'68; Hecht
et al., '88; Hultén et al., '68; Tjio et al.,
’69; Aase et al.,, '70; Loughman et al.,
’67) found no structural chromosome ab-
normalities even after intake of high
doses of LSD.

Reports of chromosome studies in ani-
mal experiments were also contradictory.
Skakkebaek et al. ('68) and Cohen and
Mukherjee ('68) noted a high frequency
of breaks as well as chromosomal re-
arrangements in bone marrow and testic-
ular tissue of mice. Jagiello and Polani
('69), however, failed to confirm these
findings. Lack of chromosome damage
was also reported for meiotic chromosomes
in monkeys (Egozcue and Irwin, 69) and
men (Hultén et al., '68).

At present there is no explanation for
these inconsistent cytogenetic results.
Whether LSD is a teratogen or not also
remains an open question.
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MATERIALS AND METHODS

In the present study LSD (lot 18017,
kindly provided by Sandoz Laboratories,
Paris) was tested in preliminary experi-
ments for its effects on chromosomes in
vitro. Increasing amounts of the drug
were added to the culture medium and
human lymphocytes were exposed during
the entire duration of incubation (3 days).
The frequency of chromatid and chromo-
some breaks was increased, but chromo-
some-type aberrations were not observed
(table 1).

The highest dosage used for teratologi-
cal investigations (Roux et al., '70) was
chosen for the in vivo cytogenetic studies.
Nine pregnant Wistar rats were injected
ip with 500 ug/kg/day of LSD dissolved
in 0.5 ml of distilled water on the 7th to
13th days of pregnancy (time of finding
sperm in vaginal smear called 1st day).
The animals were killed 2 h after the last
treatment. Bone marrow of both maternal
femurs was used for direct examination
of chromosomes. A satisfactory number
of mitoses was obtained by ip injection of
0.01 ml/g colchicine (0.25 mg% ) 1 h prior
to death. The cell suspension was exposed
to hypotonic citrate solution for 30 min
and fixed in 3:1 methanol-glacial acetic
acid for 1 h. Slides were prepared by
flame drying and staining by Giemsa after
hydrolysis in 1 N HCI for 6 min at 60°C.

For direct examination of mitoses in the
13th-day embryos a cell suspension was
obtained from each whole litter by a
crusher and handled as described above
for bone marrow. The preparations were
examined under low-power microscopy.
All apparently complete mitosis were pho-
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TABLE 1

Results of in-vitro tests on hwman lymphocytes with increasing amounts of LSD

LSD in Mitoses Cells with Cells with Cells with other
culture medium examined gaps breaks abnormalities

mglmi no. ,; e e

0.01 34 11. 2.9 0

0.1 33 12.1 6.1 (4]

1.0 31 25.8 9.7 .0

5.0 67 13.4 20.9 [¢]

Control culture 50 6.0 2.0 0

Control culture S0 4.0 2.0 ]

Control culture 50 6.0 4.0 (o]

Control culture 50 8.0 0.0 0

TABLE 2

Results of chromosome studies in bone marrow of LSD-treated pregnant rats and their embryos

Bone marrow of pregnant rats

Embryonic tissue

Treated Controls ! Treated Controls
Mitoses examined 606 328 670 331
Abnormal mitoses (% ) 7.0 7.0 1.45 20.3
Cells with gaps (%) 3.7 4.9 8.0 12.4
Ceclls with breaks (%) 2.3 2.1 52 5.5
Cells with fragments (% ) 1.0 0 1.1 1.8
Cclls with other aberrations (%) 0 0 0.22 0.63

t Controls from previous series (Roux et al,, '71).

2 1 centric fusion and 1 chromosome with satellites on both ends.

31 centric fusion and 1 chromatid exchange.

tographed at X 100 magnification. Chro-
mosomes were counted and scored for
aberrations using 9 X 12-cm photographic
prints. Cells in which the presence of aber-
rations was unclear were scored as nor-
mal. Controls consisted of offspring from
pregnant rats injected with physiological
saline, prepared in the same manner and
examined by the same observer, who did
not know whether he examined chromo-
somes from treated animals or controls.
For each experiment 50—80 mitoses were
examined.

RESULTS AND DISCUSSION

The results are shown in table 2. In
bone marrow of the pregnant rats indi-
vidual results ranged from 3.8-16% of
mitoses with structural chromosome ab-
normalities, consisting of gaps, breaks,
and acentric fragments. For the total of
mitoses studied the data did not differ
from those obtained with previous con-
trol material (Roux et al., '71). For this
reason the control preparations were not
examined.

In embryonic tissue the frequency of
mitoses with structural chromosome aber-
rations was higher in controls than in
embryos exposed to LSD-25 in utero (P <
0.05), but when gaps were excluded from
the total of abnormalities the difference
disappeared. Individual results varied con-
siderably in treated as well as in control
embryos, depending on the technical qual-
ity of the preparation. Chromosome counts
did not reveal differences between the
experimental group and the controls, in
either bone marrow or embryonic tissue.
It may be concluded, therefore, that there
was no evidence of an increased frequency
of structural chromosome aberrations in
rats after exposure to LSD-25.

Negative results were also reported by
Sato et al. (71) who also studied bone
marrow from pregnant rats by a direct
method and embryonic tissues after 12—
14 days’ culture. The drug used in our
experiments had chromosome-breaking
properties in human peripheral blood cul-
tures, as noted for equal doses by others
(Cohen et al.,, '67). Our negative cyto-
genetic results in rats may either reflect

differ
repre:
comp
have

Th
parall
No te
fetuse
et al.
only :
cal a
ordin:

Thu
are 1
three
oratol
trypasl
ducec
man
nant
embn
tions.

Aase, ,
Chil
nan

Abbo,
Lyse
mos

Bende:
som
dren

Cohen.
Fros
of 1
expc

Cohen
Chr«
duce
155:

Cohen.
otic
Nati




LSD 73

differences in species sensitivity or simply

represent an example of the fact that
compounds that are toxic in vitro do not
have necessarily the same effect in vivo.

These negative cytogenetic results were
paralleled by negative teratological results.
No teratogenic action was noted in rat
fetuses exposed to 5-500 ug/kg/day (Roux
et al., '70). To our knowledge this is the
only study with LSD in which teratologi-
cal and cytogenetic experimments were co-
ordinated.

These findings after exposure to LSD
are in contrast to previous results with
three other agents examined in this lab-
oratory, thalidomide, rubidomycine, and
trypan blue (Roux et al., '71), which pro-
duced chromosomal breakage in vitro (hu-
man chromosomes) and in vivo, in preg-
nant animals (rabbits, rats) and their

embryos, together with severe malforma-
" tions.
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