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readily be excluded but it may be relevant in this res-
pect that increasing the medium [Ca2+ ], which reverses the
depressant effect of Mg2+ on the synaptic release of trans-
mitters from cholinergic2 and probably also from adre-
nergic?? terminals, did not reverse the effects of Mg?+ on
the amino acid-induced responses of ventral roots. Indeed,
increases in [Ca?*] also produced depressant effects on
these responses which were additive with, but consider-
ably weaker than those produced by Mg2+.

The third possibility would imply the involvement of
different types of post-synaptic receptors for excitatory
amino acids. In this case, kainate and quisqualate might
be considered to act almost exclusively on Mg2+-in-
sensitive receptors, and N-methyl-D-aspartate on Mg?+-
sensitive receptors. Other amino acids may be presumed
to act to a greater or lesser extent on both types of
receptors. Such an hypothesis would accord with the
different actions of DL-homocysteate and L-glutamate on
cat spinal motoneurones!3, and with the differential sen-
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sitivity of different groups of cat spinal neurones to L-
glutamate and L-aspartate!! and especially to kainate
and N-methyl-D-aspartatel?.

It may be significant that the DR-VRP is markedly
attenuated by such low concentrations of Mg?+ in the
presence of normal [Ca?+]. We have shown that this de-
pression is only partially reversed by increasing the
[Ca?+] of the medium, as also noted by Katz and Miledi?8,
Thus, not all of the depression of the DR-VRP by Mg2+
may be due to inhibition of transmitter release2®. This

‘raises the possibility that Mg?+-sensitive transmitter

receptor sites may be involved in the generation of the
DR-VRP.
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Summary. Intravenously administered light lanthanons change spectral interactions in rat liver not only by decreasing
the concentration of cytochrome P-450, but they also cause a qualitative change in the cytochrome P-450 molecule or

its microenvironment.

The lanthanons are divided into light and heavy elements,
having different biological effects. Intravenously ad-
ministered light lanthanons (Lanthanum-Samarium)
cause fatty infiltration of the liver? and impairment of the
drug metabolism? The heavy lanthanons (Europium-
Lutetium) cause only focal necroses of the liver without
changes in the lipid concentration* or the metabolic ac-
tivity®. Light lanthanons have been shown to decrease the
amount of cytochrome P-450 (Cyt. P-450) to about 50%,
of its initial value, whereas the decrcase caused by the
heavy lanthanon, Erbium, is only 109, 5. The addition of
various substances, such as hexobarbital or aniline, to
liver microsomes induces difference spectra which are
considered to be indicative of the binding to the Cyt.
P-450, the terminal oxidase of the microsomal electron
transport chain®7?.

The aim of the first part of this study was to compare the
effects of a light lanthanon, Cerium (Ce), and a heavy one,
Erbium (Er), on the substrate binding capacity of the

Cyt. P-450 in the microsomal fraction of rat liver. Possible
changes in spectral interactions may indicate qualitative
differences in the function of the decreased Cyt. P-450
caused by lanthanons. The second part of our study was
based on the report of Lehmann et al.® who found differ-
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Table 1. The liver weights and the amounts of Cyt. P-450 and by in variously treated groups of male rats (4- SD)

Liver weight (g) Rel. liver weight (g)

Cyt. P-450 nmoles/mg prot. Cyt. by nmoles/mg prot.

Group I

Controls 9.03 4 1.18 4.47 4 0.12

Group 11
Ce 12.49 + 0.80*

Group III
Er 9.19 + 1.11

5.36 4 0.20%

4.19 + 0.37

0.556 4- 0.150 0.346 4 0.141

0.348 £ 0.042% 0.182 4 0.044*

0.520 4- 0.138 0.386 4- 0.061

*p < 0.01
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ences in the phospholipid distribution within liver sub-
cellular fractions after treatment with another light
lanthanon, Praseodymium (Pr). Because it is known that
the Cyt. P-450 needs a phospholipid environment for
proper function?, we tested the effect of Pr on the binding
capacity of Cyt. P-450 in the smooth (SER) and rough
(RER) endoplasmic reticulum.

Materials and methods. In the first part of the study, male
Sprague-Dawley rats weighing 170-220 g were used. They
were divided into 3 groups of 6 each: group I, controls;
group II, receiving i.v. Ce (2 mg/kg) as chloride in saline,
and group 111, receiving Er (2 mg/kg) as in the group II.
The animals were killed 3 days after injection, when ac-
cording to our earlier studies the toxic effects were most
pronounced 3. Livers were removed, rinsed with ice-cold
0.1 M Tris-HCl buffer, pH 7.4, and homogenized in 4
volumes of the same buffer with a Potter-Elvehjem type
homogenizer. The homogenate was centrifuged at 12,000
x g and 100,000 x g for 20 and 60 min respectively. The
microsomes were resuspended in the same buffer cor-
responding to 1 g liver/ml. In the second part of study,
adult female Wistar rats weighing 150-180 g were pre-
treated as described before®. They received 3 mg/kg Pr
1.v. as nitrate in saline and were killed 2 days after in-
jection. To separate SER and RER the supernatant ob-
tained after 12,000 X g was submitted to a discontinuous
gradient centrifugation according to Fleischer and Ker-
vina'®. The purity of the fractions was checked by electron
IMicroscopy.

For determination of the special interactions, the fractions
were suspended in the same buffer to yield a protein con-
centration of about 2 mg/ml. To obtain sufficient material
for measuring the spectral interactions in SER and RER,
livers of the 2 animals were pooled. Spectra were mea-
sured at room temperature in 1 cm cells with an Aminco-
Bowman spectrophotometer. The extent of the type I and

Table 2. Effect of Ce and Er on the with hexobarbital (type I) and
aniline (type II} induced difference spectra

Hexobarbital Aniline

Amax Ks Amax K.
Group I
Controls 18.0 + 1.9 87 204 4+ 1.2 910
Group 11
Ce 13.4 4+ 1.8* 175 16.8 4+ 2.6* 1820
Group 111
Er 133453 118 17.8 4- 6.6 910

The values are given in Amax/nmoles Cyt. P-450 x 1072 -~ SD. K,
in yM. *p < 0.01.

Table 3. The spectral interactions in SER and RER subfractions
of rat liver after pretreatment with Pr

Hexobarbital Aniline
SER Controls (4) 5.6 + 0.2 158 4 0.1
Pr (4) 3.1 4 0.2 12.8 + 0.1
RER Cortrols (4) 4.8 4- 0.5 11.6 4+ 0.5
Pr (3) 6.4 + 0.2 23.5 + 3.8

The values are expressed as A max/nmoles Cyt. P-450 x 103 - SD.
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type 1I spectral changes was measured by the difference
in the absorption between the wavelenghts of minimum
and maximum absorption. With hexobarbital, there is a
decrease in optical density around 420 nm and an increase
around 390 nm (type I spectral change), with aniline there
is an increase around 430 nm and a decrease around
390 nm (type II spectral change). The cytochromes by

and Cyt. P-450 were measured according to the method of

Omura and Sato!l. Protein was assayed by the Lowry
reaction!?. Student’s t-test was used to calculate the
significance of the results.

Results and discussion. The liver weights and the amounts
of the Cyt. P-450 and b; of the first part of our study are
given in table 1. The liver weights of Ce-treated rats
were significantly higher than those of controls or Er-
treated rats. This increase is mostly due to the accumu-
lation of fat in the livers of rats receiving light lantha-
nons!'%. When examined microscopically, the livers of Ce-
treated rats showed clear signs of fatty degeneration. This
is contradictory to the statement of Snyder et al.4 that
the light lanthanons cause fatty liver only in females. The
discrepancy may be due to the different rat strain used.
In the livers of Er-treated rats, neither fatty infiltration
nor severe necroses could be seen. The liver protein con-
centration was decreased to about 849, of corresponding
controls only in the Ce-treated rats. This is in dccordance
with findings of Schurig et al.?® who reported a 309, de-
crease of liver proteins in female rats treated with another
light lanthanon, Pr, and fasted for 3 days. The amounts
of both cytochromes were significantly decreased in the
Ce-pretreated group.

The spectral interactions with hexobarbital and aniline
ligands in the microsomal fraction are shown in table 2.
Because the decrease in the Cyt. P-450 content after Ce-
or Pr-treatment is significant, the Amax-values are cor-
rected with the corresponding amounts of Cyt. P-450.
After this correction, Ce still significantly inhibits the
binding of both ligands to Cyt. P-450. Although the
binding capacity of Cyt. P-450 from Er-treated rats tends
to be lower than in controls, the changes were not signifi-
cant. The K;-values are increased for type I spectra in
both lanthanon-treated groups, but for type II spectra
induced by aniline the increase is only seen in the Ce-
treated animals. It has been proposed that the type I
binding occurs at the protein moiety and type II at the
heme iron of Cyt. P-450¢. In our study, no great differen-
ces between these 2 binding sites could be seen, but it
seems that lanthanons act primarily on the protein
structure of the Cyt. P-450 molecule. '
Recently Lehmann et al.® reported differences in the sub-
cellular distribution of phospholipids induced by Pr in
female rats. Because the phospholipids are found to be
closely associated with the type I binding site, we mea-
sured the binding capacity of hexobarbital and aniline
ligands in the 2 liver subcellular fractions, SER and RER.
The spectral interactions in these subfractions are shown
in table 3. According to Lehmann et al.8, the Pr-induced
decrease in phospholipid and Cyt. P-450 contents occurs
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only in the RER fraction. The disturbances in the spectral
interactions are also most prominent in this fraction.
When, however, the drastic fall in Cyt. P-450 content of
RER (729,) is taken into account, a significant qualitative
effect of Pr can only be seen in the SER. Liver micro-
somes are known to contain multiple forms of Cyt. P-450.
It is possible that the apparent increase in the binding
capacity occurring in RER is due to an enrichment of a
more active form in the remaining part (289%,) of this
cytochrome.

Our results indicate that light lanthanons do not cause
changes in the spectral interactions only by decreasing
the concentration of Cyt. P-450, but also cause a qualita-
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tive change in the Cyt. P-450 molecule or in this micro-
environment. There are differences in the binding ca-
pacity between SER and RER subfractions. This may
indicate that more than one kind of Cyt. P-450 molecule
is reacting, or that some endogenous substrates may
partly mask one or more binding sites of the cytochrome.
The reaction of lanthanons with the lipid factor may, on
the other hand, disturb the access of ligands to the cyto-
chrome molecule® 18,

16 The authors wish to thank Mrs Iris Baar, Mrs Brigitte Schroder
and Mrs Brunhilde Enkemann for their valuable technical
assistance,
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Summary. Chlorpromazine, a drug commonly administered as an antiemetic during pregnancy, when administered
prenatally to chick embryos, was associated postnatally with a ‘curled toe’ anomaly (ED 509%, of 88 ug/egg for the

4-day-embryo).

Chlorpromazine (CPZ) can and does cross the placental
barrier in both animals and man'-7. [t is routinely
administered to human females during the first trimester
of pregnancy to control nausea and vomiting (i.e. 25
mg/kg)®. It has been reported that administration of large
doses (i.e. 50-150 mg/day to 8000 mg/10 days) to control
maternal depression and/or psychotic behavior has no
neonatal effects®~'2. However, a number of extrapyrami-
dal dysfunctions have been reported following prenatal
human exposure to relatively large doses of CPZ13-15 [n
addition, in rodents, if CPZ is administered prior to
gestation, no births take place®. [f CPZ treatment is
suspended prior to gestation, a few litters are born, but
cach litter has fewer pups than expected-'* and the
pups that are born arc small for dates?®. This data suggest
that it would be important to determine if CPZ is a
physiological and/or anatomical teratogen. Since the
developing chicken embryo responds to all known terato-
gens 20,21 it was decided to determine the effect of prenatal

The ‘curled toe’ anomaly. Note that all of the phalanges on 1 limb
and 2 sets of phalanges on the other are involved. The neck and upper
limb muscle are not involved in the anomaly. In addition, cloacal
evacuation is normal.

exposure to CPZ on the postnatal development of the
chicken.

Methods. 120 eggs were obtained from the Colonial
Poultry Farms and refrigerated prior to incubation to
insure that they would be at the same developmental
age??. Following the technique of Karnofsky?!, 6 groups
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