
Sandhoff-Jatzkewitz disease (6), gener- 
alized gangliosidosis (24), Fabry's dis- 
ease (25), and metachromatic leuko- 
dystrophy (4). 

The significance of our experiments 
is (i) the demonstration of an inherited 
single mutation of murine 83-glucuroni- 
dase which alters the electrophoretic 
mobility of the enzyme localized at two 
different subcellular sites and (ii) the 
support that this variant lends to a 
model in which the multiple molecular 
forms of an acid hydrolase are coded 
by a single structural gene whose gene 
product undergoes secondary modifica- 
tions. 

PETER A. LALLEY 

THOMAS B. SHOWS 

Roswell Park Memorial Institute, 
New York State Department of Health, 
Buffalo 14203 
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Detection of a Gonadotropin in Rabbit Blastocyst 

before Implantation 

Abstract. A gonadotropin similar to human chorionic gonadotropin or luteiniz- 
ing hormone has been demonstrated in rabbit blastocyst prior to implantation. 
The gonadotropin has been detected by a radioreceptor assay for human chorionic 
gonadotropin with the use of the plasma membranes of bovine corpora lutea 
obtained during the first trimester of pregnancy. The concentrations of the human 
chorionic gonadotropin or luteinizing hormone per milliliter of blastocyst fluid 
were tenfold higher than those in the blood of pregnant rabbits on days 5 and 6 
after mating. 

The detection of pregnancy as early 
as days 6 to 8 after conception (1) 
suggested to us that we investigate the 
possible presence of a substance similar 
to human chorionic gonadotropin 
(hCG) or luteinizing hormone (LH) 
in the blastocyst prior to implantation. 
The existence of pregnancy was deter- 
mined by the measurement of hCG-like 
or LH-like material in the blood by a 
radioreceptor assay for hCG, on the 
basis of competitive protein binding 
(2, 3). 

Ten albino virgin rabbits were mated. 
On day 6 after mating, the animals 
were killed. The uterine horns were dis- 
sected on a petri dish and flushed with 
physiological saline by the aid of a 
syringe. The blastocysts, approximately 
three to ten from each rabbit, were 
transferred to a test tube with a Pasteur 
pipet. The fluid adhering to the blasto- 

2.0 - 
0 Blastocyst supernatant 

1.0 . i ' slope -0.72 

1.0 

0.0 

-1.0 hCG standard 
slope -0.79 

-2.0 - 

3 6 12 25 50 100 
hCG (ng/m!) 

Fig. 1. Dose-response curve for human 
chorionic gonadotropin (hCG) and the 
supernatant of the ruptured and centri- 
fuged blastocysts expressed as logitlog 
transformation. The ratio B/T is the ratio 
of "I-labeled hCG bound in the mem- 
brane receptor to the total "2'-1abeled 
hCG. Open squares represent duplicate 
experiments. 

cysts was drawn off. The blastocysts 
were disrupted by a needle and centri- 
fuged. The volume of the supernatant 
was approximately 15 ,l per blasto- 
cyst. The supernatant was tested in the 
radioreceptor assay of hCG-LH con- 
centrations of 10, 20, 50, and 100 ,ul. 
Samples of plasma from nonpregnant 
and pregnant rabbits were also tested 
in the radioreceptor assay as follows. 
Samples of 100 1Ad of standard solution 
of hCG (12,000 international units per 
milligram) in doubling dilution [for 
example, 3.0, 6.3, 12.5, 25, 50, and 
100 ng per milliliter of 10 mM 
tris-HCl buffer (pH 7.2) containing 
I mM CaCl9, 1 mM MgC12, 0.1 per- 
cent bovine serum albumin], 10 inter- 
national units of Trasylol in 20 ,l of 
tris-HCl buffer, plasma membranes (3) 
(25 mg of protein in 100 ,ul incubation 
buffer), and 1251 (approximately 50,000 
count/min in 100 [LI of incubation buf- 
fer; specific activity, 40 to 50 [Lc/[Lg) 
were added to disposable plastic vials 
(75 X 100 mm) to both standard and 
unknown samples. The reaction mixture 
was then incubated at 370C for 20 min- 
utes. The tubes were placed in an ice 
bath, and 1 ml of chilled tris-HCl buf- 
fer was added to each tube. The con- 
tents of the tube were nixed on a 
Vortex mixer and centrifuged for 10 
minutes at 5000g. The supernatants 
were aspirated, and the radioactivity 
bound to the plasma membranes was 
counted in an autogamma counter 
(Packard Instruments) with a 51 per- 
cent efficiency for 1.25J. 

The dose-response curve for hCG 
and blastocyst supernatant are presented 
as logit-log transformations (2) in Fig. 
1. Increasing quantities of the blasto- 
cyst supernatant progressively inh ib- 
ited the binding of 1251-labeled hCG, 
yielding a slope of - 0.72, a value 
which is close to that of the hCG stan- 
dard of - 0.79, suggesting the presence 
of a material resembling hCG or L1I in 
the blastocyst fluid. Ten assays per- 
formed on 50 blastocysts yielded, per 
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milliliter of supernatant, an average of 
87 + 17 ng of material resembling hCG 
or LH or approximately 1 to 1.5 ng 
per blastocyst. These estimates are 
tentative, but they provide unequivocal 
evidence for the presence of material 
similar to hCG or LH in the rabbit 
blastocyst prior to implantation. 

In the plasma of pregnant rabbits on 
days 5 and 6 after mating the concen- 
tration of material resembling hCG or 
LH was 6 to 8 ng/ ml, values signifi- 
cantly higher than the < 3 ng/ ml found 
in the plasma of nonpregnant animals. 
Since the radioreceptor assay does not 
discriminate between hCG and LH, the 
release of pituitary LH after fertiliza- 
tion was also considered. However, the 
pituitary as a single source of LH 
would probably not explain the tenfold 
difference in' concentrations of the 
gonadotropins between blastocyst and 
serum. These observations are uniquLe 
in view of the existing concept that 
hCG is produced by syncytiotropho- 
blast after the implantation of the 
blastocyst. There is some evidence for 
the secretion of LH-like material by the 
rabbit blastocyst as measured by radio- 
immunoassay (4), as well as for high 
concentrations of hCG around the time 
of implantation as measured by a spe- 
cific radioimmunoassay of the hormone- 
specific / subunit (5). In our study, 
the radioreceptor assay recognized only 
native hormone and thus interference 
by nonspecific immunoreactive ma- 
terial was eliminated. Hence the gonad- 
otropin in the blastocyst may be simi- 
lar to both hCG and LH. It is known 
that rabbit blastocyst is capable of 
synthesizing certain steroids and en- 
zymes (6). Since trophoblast is dif- 
ferentiated as early as at the 17-cell 
stage (6), it is conceivable that these 
cells may be capable of producing a 
gonadotropin at very early stages of 
the development of the rabbit blasto- 
cyst. An hCG- or LH-like material has 
also been detected in the uterine fluid. 
Hence, the actual site of synthesis of 
gonadotropins before implantation re- 
mains to be established. However, this 
finding suggests the role of preimplan- 
tation gonadotropin in the maintenance 
of corpus luteum function in early 
pregnancy (7). The hCG has been 
shown to be a potent and reversible 
inhibitor of the response of human 
lymphocytes to phytohemagglutinin 
(8 ). Also activity similar to that of 
blood group A in the ag subunit of 
hCG, before and after the removal of 
carbohydrate moiety, has been reported 
2 AUGUST 1974 

(8). These findings may have bearing 
on the possible role of hCG-like gonad- 
otropin in the suppression of lymph- 
ocyte function during implantation. 

F. HAoUR, B. B. SAXENA 
Division of Endocrinology, Department 
of Medicine, Cornell University 
Medical College, New York 10021 
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Dedifferentiated Guard Cells in Magnoliaceous Leaves 

Abstract. Evidence has been obtained that guard cells and other epidermal cells 
as well as mesophyll cells undergo division during wound repair of mature leaves 
in 26 magnoliaceous taxa in the genera Kmeria, Elmerrillia, Magnolia, Manglietia, 
Michelia, Paramichelia, and Talauma. Division of epidermal cells is believed to 
be rare in mature leaves, and division of guard cells is particularly unusual in 
most species previously studied. 

Epidermal cells do not usually divide 
during regeneration after wounding in 
mature leaves. Internal cells of the leaf 
blade commonly exhibit an immediate 
response to injury. Cells along the 
wound die, and adjacent living cells are 
induced to undergo rapid physiological 
changes (1). Subsequent stages of 
wound repair may include cell prolif- 
eration, callus development, periderm 
formation, and cork differentiation. 
Most commonly, epidermal participa- 
tion is nil (2); other responses reported 
include division only in immature epi- 
dermal cells (3), or division in epi- 
dermal components under pathological 
conditions only, as in gall formation 
(4, 5). Dehnel (6) and Wylie (2) are 
the only workers who have reported 
cell division in epidermis in wound re- 
pair zones of otherwise healthy, mature 
leaves. Von Mohl (7) cited periderm 
formation in Buxus leaf epidermis, 
which implies cell division. Reports of 
cell division in guard cells are even 
more rare (4, 8). 

I have studied leaf regeneration fol- 
lowing experimental wounding in two 
magnoliaceous species and following 
natural wounding in herbarium speci- 
mens of about 52 magnoliaceous spe- 

cies, representing 10 of the 11 genera 
in the family. Leaves were prepared 
for study by bleaching in 5 percent 
sodium hydroxide, clearing in satu- 
rated aqueous chloral hydrate, and 
staining in safranin (9), which makes 
it possible to observe the wound area 
at all levels of the leaf thickness and 
to compare it with healthy tissue in 
other parts of the same leaf. Results 
indicate that the mature epidermis de- 
differentiated (underwent cell division 
and returned to a less differentiated 
state) during wound repair in leaves 
of 65 percent of the species studied; in 
the remaining 35 percent only internal 
leaf tissues participated in regeneration. 
In all the taxa studied, the mesophyll 
was the primary site of regeneration, 
rather than the epidermis or vascular 
tissue. The mesophyll cells adjacent to 
the necrotic zone along the wound 
divided repeatedly and in various 
planes to produce a callus of uniformly 
small, isodiametric cells. Intercellular 
spaces were greatly reduced compared 
to those in normal leaf tissue. In some 
instances the mesophyll cells eventually 
began to divide primarily periclinally 
to the wound surface. 

There is indirect evidence that cell 
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