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lated with measles virus, either from tissue
culture fluids or clinical materials, but were
not observed in tubes inoculated with mix-
tures of measles virus and measles-immune
sera (Fig. 2). Within 7-14 days. necrosis was
virtually complete even when dilute inocula
were emploved. Syncytial formation was
almost completely suppressed by the addition
of freshly prepared glutamine to the medium.
The latter effect is similar to that reported
in Hep-2 cultures infected with measles virus
to which glutamine had been added(7).

Eosinophilic intranuclear and intracyto-
plasmic inclusions have been observed as
early as 3 days following inoculation of large
quantities of virus. Complement fixing anti-
gen (1:8) was detected on the 4th-5th day in
tissue culture fluids harvested from roller tube
cultures containing 2.0 ml of medium. The
average infectious titer per 0.1 ml of tissue
culture fluid was 10° TCD;,. Twenty-one
serial passages of measles virus have been
made in stable amnion cultures.

The relative ease not only in the prepara-
tion of stable human amnion cultures but also
in the early recognition of specific cytopatho-
genic effects suggests that these cells be used
in preference to primary trypsinized human
amnion cultures for measles virus studies. In
our hands, these cells are preferable to either
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monkey kidney or Hep-2 cells in performing
serum neutralization tests. They have been
used also in the preparation of standard anti-
gens for the complement-fixation test. Fur-
ther work would be required to determine
their general usefulness in the isolation of
measles from clinical materials.

Summary.  Cytopathogenic changes in-
duced by measles virus propagated in a stable
line of human amnion cells is described. The
prominent change is necrosis in contrast to
formation of “giant multinuclear cells” oc-
curring in primary human amnion cultures in-
fected with measles virus.  Preliminary
studies indicate the general utility of this line
of cells for investigations on measles virus.
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A single intravenous injection of reserpine
into mature female rabbits induced a limited
degree of lactation after prior treatment with
estrogens or at the end of pseudopregnancy
(1-3). Administration of reserpine(3) and
chlorpromazine(4-7) have also been reported
to occasionally initiate lactation in women pa-
tients. These results, as well as the finding

* Published with approval of director of Mich.
Agric. Exp. Station as Journal Article No. 2195.

T Reserpine was kindly provided by Dr. Robert
Gaunt of Ciba, Pharmaceutical Products, and by Dr.
Russel Kraay of Eli Lilly and Co.

that reserpine may prolong luteal function in
the rat(8), suggests that this drug may stimu-
late production and release of prolactin from
the pituitary. The present experiment demon-
strates that reserpine can increase the pro-
lactin content of the pituitary of rabbits.
Methods and results. Twenty-two mature
female rabbits, predominantly New Zealand
White in origin, were divided into 4 groups of
5 to 6 each. The rabbits averaged 6-9 pounds
in body weight and were fed a standard rab-
bit diet. Treatment of the 4 groups was as
follows: 1, controls; 2, a single intravenous
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TABLE 1. Effects of Reserpine and/or Estradiol on Prolactin Content of Pituitary.

Group & total Avg pit. wt, Avg pigeon Avg pigeon

No. of rabbits Treatment mg units/pit. units/mg pit.
1) 5 Controls 30.4 0.37 (.016)8  .012 (.0005)%
@) 5 Reserpine* 31.7 2.00 (.090) .060 (.0027)
3) 6 Estradiolt 38.4 4.75 (.214) .123 (.0055)
(4) 6 Estradiol & reserpinet 38.9 6.75 (.304) 170 (.0076)

* Reserpine inj. once and rabbits killed 1 wk later.

t Estradiol inj. for 10 days and rabbits killed 1 wk after last inj.

1 Estradiol inj. for 10 days followed by 1 inj. of reserpine, and rabbits killed 1 wk later.
§ International Units [1 LU. — 22.2 pigeon units(9)].

injection of 1 mg reserpine/kilo body weight
and killed 1 week later; 3, 0.2 mg estradiol
daily for 10 days and killed 1 week later; 4,
0.2 mg estradiol daily for 10 days, followed by
a single intravenous injection of 1 mg reser-
pine/kilo body weight on the 10th day, and
killed 1 week later. The pituitary from each
rabbit was removed, weighed to the nearest
0.1 mg and combined from each group for
assay. They were macerated into a paste
with a small agate mortar and pestle, taken
up as a fine suspension in distilled water, and
assayed in mature White Carneau pigeons by
the sensitive intradermal technic(9). The 5
pituitaries from the control rabbits were di-
rectly compared in the same 10 pigeons
against the 5 pituitaries from the reserpine-
injected rabbits by injecting over both sides of
each crop sac. Since estrogens increase pitui-
tary prolactin content(10), the equivalent of
only 2 pituitaries from the estradiol-injected
rabbits was directly compared in 10 pigeons
against the equivalent of 2 pituitaries from
the rabbits given both estradiol and reserpine.
Representative mammary glands from each of
the rabbits were examined for gross and micro-
scopic evidence of growth and lactation.
Results. A single injection of reserpine
(group 1) increased pituitary prolactin con-
tent at least 5-fold as compared to the con-
trols, but did not initiate lactation (Table I).
There was no evidence that reserpine induced
a significant degree of mammary growth. In-
jections of estradiol (group 2) increased the
prolactin content of the pituitary at least 10-
fold as compared to the controls. Although
some growth of the mammary duct system oc-
curred in these animals, milk secretion was
not initiated. The greatest increase in pitui-
tary prolactin content was elicited when es-
tradiol was followed by reserpine (group 4).

The mammary glands of all these rabbits
showed considerable lobule-alveolar develop-
ment and a limited but definite degree of lac-
tation. This was described previously(1).
In most of the rabbits given reserpine, drowsi-
ness or sleep was induced for several hours
after injection of the drug.

Discussion. These results show that a sin-
gle intravenous injection of a relatively large
dose of reserpine elicits a pronounced increase
in the prolactin content of the pituitary of
mature female rabbits. A single injection of
reserpine alone, however, failed to initiate lac-
tation, presumably because the mammary
glands remained rudimentary in structure.
Treatment with estradiol alone for 10 days
produced a greater increase in pituitary pro-
lactin than reserpine, but mammary growth
was only slightly stimulated and lactation was
not initiated. Long-term treatment of rabbits
with estrogens has induced extensive mam-
mary growth, increases in pituitary prolactin
content and lactation(11,12). When reser-
pine was given following injections of estra-
diol for 10 days, there was considerable lobule-
alveolar development, an increase in pituitary
prolactin and milk secretion. This suggests
that the presence of adequate mammary tis-
sue is essential for the prolactational action of
reserpine in the rabbit.

In this laboratory, injections of reserpine or
chlorpromazine failed to induce lactation
when injected into mature female rats for 20
days, and did not increase milk production
when injected into parturient lactating rats or
into goats during the declining phase of lacta-
tion (unpublished results). Other investi-
gators have independently observed that these
drugs do not induce lactation in rats or guinea
pigs, nor increase milk yields in goats(3,13).
We have injected both drugs into mature
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White Carneau pigeons for 20 days without
eliciting crop milk secretion. Tt appears
therefore. that a species difference exists in
the ability of these drugs to influence prolac-
tin secretion and perhaps other hormones
which regulate mammary growth and lacta-
tion.

Summniary. 1. A single intravenous injec-
tion of 1 mg reserpine 'kilo body weight into
5 mature female rabbits. followed by sacrifice
1 week later. resulted in at least a 5-fold in-
crease in pituitary prolactin content over 3
controls. There was no evidence that reser-
pine induced mammary growth or lactation.
2. Subcutaneous injections of 0.2 mg estra-
diol daily for 10 days into 6 rabbits elicited 1
week later at least a 10-fold increase in pitui-
tary prolactin content. a slight growth of the
mammary duct system and no milk secretion.
3. When estradiol treatment was followed by
a single intravenous injection of reserpine
(above dose) and the rabbits killed 1 week
later. pituitary prolactin content was at least
16 times greater than in controls. This was
accompanied by a considerable degree of
lobule-alveolar development and a limited

BARRBITURATE HyPNoOSIS POTENTIATION

amount of milk secretion in all 6 animals.
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The hypothesis that barbiturates produce
their depressant effects by uncoupling oxi-
dative phosphorylation has been proposed(1-
4). An objection to this premise is the ob-
servation that other uncoupling agents are
not hypnotics or anesthetics in the intact ani-

* This study was initiated at Department of
Pharmacology, University of Illinois, Chicago, and
a preliminary report presented at Fall Meeting of
Am. Soc. for Pharmacol. and Exp. Therap., Madison,
Wisc., 1952.

t With the technical assistance of Ruth Hurwitz
and Mary Alice Ratchford.

{ Supported in part by grants from Rockefeller
Fn. and USP.HS.

mal. The possibility that many uncoupling
agents fail to depress in vivo because of lim-
ited penetrability into the central nervous sys-
tem has been discussed(4). While most un-
coupling agents possess little or no hypnotic
properties per se, the present study will dem-
onstrate that they potentiate hypnosis in-
duced by the barbiturates. The uncoupling
agents studied were: 2,4-dinitrophenol, (D
NP) 2,4-dichlorophenoxyacetic acid (2,4-D)
and chlorotetracycline (Aureomycin).
Methods. Sleeping time was measured in
white mice of the Harlan strain of both sexes
weighing 18 to 25 g. The test drugs or saline
solutions were made up in such a manner as



