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The male-specific (H-Y) antigen (1) 
has been detected on all male tissues that 
have been tested in the mouse (2). Al- 
though some evidence suggests that H-Y 
expression is dependent on male hormon- 
al differentiation, most of the data report- 
ed indicate that H-Y is expressed when- 
ever the Y chromosome is present. Ben- 
nett et al. (3) have demonstrated that H- 
Y is expressed on cells of Tfm/Y mice 
which are lacking all testosterone-depen- 
dent characters, suggesting that the pres- 
ence of H-Y is dependent on the expres- 
sion of a gene or genes on the Y chromo- 
some. Wachtel et al. (4) demonstrated 
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Fig. 1. Demonstration of lysis of eight-cell 
C57BL/6 embryos with antiserum to the H-Y 
antigen and complement. (A) H-Y- embryo. 
(B) H-Y+ embryo. 
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that the H-Y antigen continues to be ex- 
pressed on male hemopoietic cells after 
their transfer to female recipients, in- 

dicating that the maintenance of H-Y is 
independent of a male environment. By 
using a two-step cytotoxicity assay we 
have detected the H-Y antigen on eight- 
cell mouse embryos (day 2 of devel- 
opment). We thus provide additional evi- 
dence that the expression of H-Y is de- 

pendent on the presence of the Y 
chromosome. 

We used mice of strain C57BL/6 (B6) 
(Jackson Laboratory). Antiserum to H-Y 

antigen was prepared by inoculating in- 
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Fig. 2. Detection of H-Y antigen on eight-cell 
embryos. 
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Table 1. Specificity of embryo lysis by antise- 
rum to H-Y antigen. Serum was used at a dilu- 
tion of 1: 8 by volume in all tests. Guinea pig 
serum diluted 1: 2 by volume was used in 
each test as the source of complement. All 
tests were performed on eight-cell C57BL/6 
embryos. Cytotoxic antiserum to H-Y antigen 
was absorbed one time with either B6 male or 
B6 female spleen cells and tested on eight-cell 
C57BL/6 embryos at a dilution of 1 : 8. 

Total Dead embryos 
Absorp- number 

tion of N Per- 
embryos cent 

None 49 25 53 
B6 male cells 30 0 0 
B6 female cells 27 12 46 
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traperitoneally B6 females with 25 x 106 
B6 male spleen cells. The serums ob- 
tained from inoculated mice on days 7, 
10, and 14 following the sixth or seventh 
inoculation were cytotoxic for sperm in 
the presence of complement. Guinea pig 
serum (Gibco) was used as the com- 
plement source. Our tests showed that ei- 
ther antiserum or guinea pig serum alone 
did not cause lysis of eight-cell mouse 
embryos. All manipulations and in- 
cubations were performed in Whitten's 
medium (WM) (5) with the following 
modifications: NaCl, 5.14 g/liter; sodium 
pyruvate (Schwarz/Mann), 0.025 g/liter; 
and purified bovine serum albumin 
(Miles Laboratories), 3.4 g/liter. To ob- 
tain eight-cell embryos, B6 females were 
mated with B6 males. Females were ex- 
amined daily for vaginal plugs, with the 
morning of plug detection being defined 
as day 0 of pregnancy. On day 2 the preg- 
nant females were killed by cervical dis- 
location. The oviducts were removed 
and placed in watch glasses containing 
WM supplemented with bovine serum al- 
bumin (WM-BSA). This and all sub- 
sequent steps were performed at 37?C. 
Embryos flushed from the oviducts with 
WM-BSA by means of a glass micropipet 
were collected in a small droplet (50 to 
100 t/l) of WM-BSA contained in a 35 by 
10 mm petri dish (Falcon Plastics) coated 
with paraffin oil. The embryos were 
washed one time by transferring them to 
a fresh droplet of WM-BSA. The eight- 
cell embryos were selected and trans- 
ferred to a droplet of WM containing 1 
percent Pronase (Calbiochem) to partial- 
ly digest the zona pellucida. Removal of 
the zona pellucida was achieved by re- 

peated passage through a glass micro- 
pipet. The embryos were washed three 
times by successive transfer to droplets 
of WM-BSA, and transferred to serially 
diluted (in halving dilutions) antiserum to 
H-Y antigen in WM. The embryos were 
incubated in a droplet of antiserum for 30 
minutes at 37?C in a humidified atmo- 

sphere of 5 percent CO2 and 95 percent 
air. The embryos were then transferred 
to guinea pig serum (diluted 1: 2 by vol- 
ume in WM) and incubated for an addi- 
tional 30 minutes under identical condi- 
tions. Embryos were scored as being H- 
Y+ when one cell or more of the embryo 
was lysed in the presence of H-Y anti- 

body and complement. Cell lysis was de- 
termined by light microscopy (Fig. 1). 

The results in Fig. 2 indicate that 50 
percent of the eight-cell embryos were af- 
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The results in Fig. 2 indicate that 50 
percent of the eight-cell embryos were af- 
fected by antiserum to H-Y antigen (di- 
luted 1 : 4 or 1 : 8 by volume) and com- 

plement. The number of cells lysed in an 
affected embryo ranged from one to five. 
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H-Y (Male) Antigen: Detection on Eight-Cell Mouse Embryos 

Abstract. The H- Y (male) antigen is expressed on 50 percent of eight-cell embryos 
(2 days old) of the mouse, strain C57BL/6. This work provides additional evidence 
that H-Y expression is not dependent on male differentiation. 
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To confirm that the cytotoxic reaction 
was specific for the H-Y antigen, por- 
tions of antiserum to H-Y were absorbed 
with equal numbers of male and female 
B6 spleen cells (four volumes of serum to 
one volume of washed packed cells) for 
30 minutes at 4?C. The absorbed serums 
were then tested on embryos at a dilution 
of 1: 8 (Table 1). The reactivity of the 
antiserum to H-Y was completely lost af- 
ter absorption with male cells, but the cy- 
totoxic potential was only slightly re- 
duced after absorption with female cells. 
These findings demonstrate the specifici- 
ty of the antiserum for the H-Y antigen. 

In addition, four-cell (1-day-old) and 
10- to 16-cell (2.5- to 3-day-old) embryos 
were examined for the presence of H-Y. 
Fifty percent of the 10- to 16-cell em- 
bryos were susceptible to the cytolytic 
action of the H-Y antibody; however, H- 
Y antigen was not detectable on the four- 
cell embryo. 

Our results support the findings of 
Wudl and Chapman (6) showing that pa- 
ternal genes are expressed prior to im- 
plantation during the development of 
mouse embryos. Furthermore, this work 
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formed by platelets during aggregation. 

Evidence suggests that some cases of 
transient myocardial ischemia at rest re- 
sult from constriction of the larger coro- 
nary arteries (1). An acute reduction in 
flow resulting from coronary constriction 
could also conceivably set the stage for 
myocardial infarction or fatal cardiac ar- 
rhythmias. 

The intimate involvement of platelets 
in the development of atherosclerotic le- 
sions (2) led us to investigate the possi- 
bility that platelet aggregation could in- 
terrupt coronary flow by releasing a sub- 
stance that constricts the major coronary 
arteries. 

To investigate the possible release of 
vasoconstrictors from platelets, we 
placed suspensions of washed human 
platelets that had been stimulated to ag- 
gregate into baths containing isolated 
coronary arteries. Washed platelets were 
prepared from blood of normal male vol- 
unteers who had not taken aspirin for at 
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provides additional evidence that the ex- 
pression of H-Y antigen is dependent on 
the presence of the Y chromosome as 
suggested by Bennett et al. (3) and con- 
firms their results that the expression of 
H-Y on male cells is not dependent on 
testosterone. 
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least 1 week (3). The left coronary artery 
was removed from fresh porcine hearts, 
spirally cut into strips and placed in 
Krebs-Ringer bicarbonate buffer (37?C) 
saturated with 95 percent 02 and 5 per- 
cent CO2 and containing 8 ,uM in- 
domethacin. After 3 hours of equilibra- 
tion, changes in isometric tension were 
measured in arterial strips that were un- 
der tension (1.25 to 1.50 g). Contractile 
responses were expressed relative to the 
maximum tension developed with 85 nM 
prostaglandin E2 (PGE2). Washed plate- 
lets were incubated in a Payton aggrega- 
tion module and then stimulated to aggre- 
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lets were incubated in a Payton aggrega- 
tion module and then stimulated to aggre- 

gate with thrombin (1 unit per milliliter of 
washed platelets). At various times after 
the addition of thrombin, 0.75 ml of the 
platelet suspension was removed from 
the aggregation module, quickly diluted 
to 3 ml with bathing medium and trans- 
ferred to 3-ml coronary artery baths. In 
some experiments, the synthesis of pros- 
taglandins was inhibited by adding in- 
domethacin (27 ILM) (Fig. 1) to the plate- 
lets before thrombin stimulation. Be- 
cause aggregating platelets also release 
5-hydroxytryptamine (5-HT), the artery 
strips were first treated with the 5-HT an- 
tagonist, dihydroergotamine (0.7 ,/M), 
except where indicated otherwise. 

After the addition of thrombin to the 
platelets, maximum amounts of a con- 
tractile substance existed within 15 sec- 
onds (Fig. 2). The contraction onset was 
rapid and reached a maximum in 1.1 + 0.1 
minutes (mean + standard error; N =8) 
as shown in Fig. 3A. Two minutes after 
thrombin was added to the platelets, the 
evoked coronary contraction was small- 
er, and by 4 to 8 minutes no contraction 
was induced. These data suggested that a 
labile contracting substance was re- 
leased by the platelets in the presence of 
thrombin. Indomethacin, which inhibits 
prostaglandin formation but not prosta- 
glandin action, prevented contraction, 
suggesting that the contractile substance 
was a prostaglandin. The contractions 
produced by 255 nM PGE2 (Fig. 3B) and 
prostaglandin F,, (PGF,,) were, in con- 
trast to those produced by thrombin- 
stimulated platelets, slow to develop and 
persisted long after 4 minutes. Prior treat- 
ment of the strips with dihydroergota- 
mine unmasked an unidentified relaxing 
factor which lowered the baseline ten- 
sion but did not block the contraction 
produced by thrombin-induced aggrega- 
tion. 

The prostaglandin cyclic endoperox- 
ides G, and H2 (PGG2, PGH2, Fig. 1) con- 
tract isolated rabbit aortic smooth 
muscle (3, 4). To test the effects of these 
cyclic endoperoxides on coronary 
smooth muscle, PGG2 and PGH2 were 
synthesized from arachidonic acid by us- 
ing the cyclooxygenase from sheep semi- 
nal vesicular microsomes (3). After they 
were extracted from the incubation mix- 
ture, PGG2 and PGH2 were separated by 
silicic acid chromatography (3). Twenty 
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Fig. 1. Biosynthesis of prostaglandins and thromboxanes. 
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Coronary Arterial Smooth Muscle Contraction by a Substance 

Released from Platelets: Evidence That It Is Thromboxane A2 

Abstract. When huiman platelets are aggregated by thrombin, material is released 
that rapidly contracts strips of spirally cut porcine coronary artery. Prevention of the 
contraction by indomethacin suggested mediation by a prostaglandin. The con- 
traction produced by aggregating platelets was unlike those produced by prostaglan- 
dins E2, F2c, G2, or H2, but resembled that evoked by thromboxane A2, which is 
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