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Regarding the possibility of compression of the blood vessels 
in the brood patch, it is seen that, in the case of 4 eggs in the 
nest, the pressure per cm 2 on the skin equals 14.7 mm Hg, 
which is far below the ordinary capillary blood pressure of 30 
mm Hg. So, during natural incubation in the domestic hen, 
where the clutch size usually exceeds 4 eggs, the pressure 
from sitting on the eggs should not interfere with the circula- 
tion and the delivery of heat to the brood patch. 
In order to assess whether sensory input from the brood 
patch is involved in controlling the weight that the hen ap- 
plies to the eggs during incubation, experiments with anes- 
thetized brood patches were made. After intra-cutaneous 
injection of 1.5-2.0 ml 1% lidocaine along the lateral mar- 
gins of the brood patch, the incubation weight recorded with 
4 eggs in the nest was 293 + 24 g (n = 9), which is signi- 
ficantly higher than the value recorded without local anes- 
thesia (p < 0.02). Although cutaneous sensory receptors 
were blocked, the hens apparently did not lose complete 
control over the tightness of sit, which suggests that more 
deeply located receptors in the breast and perhaps also me- 
chanoreceptors in the feet may be involved in the control. 
The technique used in the present study was very simple, but 
the experiments have nevertheless provided some basic 
knowledge about the weight that the hen applies to her eggs 

during incubation. By using more elaborate experimental 
techniques, such as an automatic and continuous recording 
system, it should be possible to obtain information regarding 
changes in the tightness of sit during the entire incubation 
period, or more specifically around the time of hatching. 
Furthermore, by using artificial eggs, it could also be estab- 
lished whether the shape of the eggs or their surface architec- 
ture have any effect on the tightness of sit. 
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Summary. A hexaprenylhydroquinone sulfate has been isolated as an H,K-ATPase inhibitor from a marine sponge Dysidea 
sp. It also inhibited phospholipase A2 as well as secretion of gastric acid in rats. 
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Little is known of pharmacologically active principles of 
marine origin, though a high incidence of activity has been 
reported in the extracts of marine organisms 2-4. In the course 
of our search for bioactive substances from Japanese marine 
invertebrates, we found that the lipophilic extract of a sponge 
of the genus Dysidea, which was collected in Hachijo-jima 
Island of the Izu Archipelago, inhibited H,K-ATPase in an 
in vitro assay 5. From the sponge we have isolated the active 
principle, which was identified as a hexaprenylhydroquinone 
sulfate. 
The ethanol extract of the frozen sponge (1 kg) was parti- 
tioned between water and diethyl ether. The ether soluble 
materials (9.81 g) were chromatographed on a silica gel co- 
lumn with chloroform-methanol-water (88:12:1, followed by 
90:20:1). The active fractions were collected and subjected to 
HPLC on a YMC-ODS column (Yamamura Chem. Co.) 
with 30% aq. CH3CN to yield 144 mg of pure active com- 
pound (1) as a colorless gmn. 
Compound 1 had a molecular tbrmula of C36H53OsSNa 
which was established by FABMS[(m/z 643(M + Na) +, 
659(M + K) +] as well as combustion analysis (C, 67.66; H, 
8.32; S, 5.74%). The UV spectrum[2max 281nm(e 2200)] was 
reminiscent of a hydroquinone chromophore 6, while the IR 
absorption at 1240 and 840 cm -~ indicated that it contained a 
sulfate moiety 7. The IH-NMR and ~3C-NMR spectra implied 
the presence of a monosubstituted hydroquinone[~ 
7.19(1H,d,J= 8.0Hz), 6.65 (1H,d,J = 3.0Hz) 6.55(1H,dd, 
J=8.0,3.0Hz);  153.7s(C 4), 121.0s(C 2), 113.6d(C-5), 

142.8s(C-1), 116.8d(C-3), 131. ld(C 6)] 8, and an hexaprenyl 
moiety [6 138.0s, 136.6s, 135.4s, 135.1s, 134.9s(2C), 
124.3d(3C), 124.0d(2C), 123.1d, 39.8t(6C), 26.9t(5C), 25.7t, 
17.7q, 16.0q(5C)] 9. These structural features were further 
established by EI mass fragment ions at m/z 518, 449, 381, 
313,245, 177 and 109. Detailed NMR studies including NOE 
and LSPD 1~ experiments led to unambiguous assignment of 

~ H 

OR 

1 R = H  

2 R=  Me 

the hexaprenylhydroquinone sulfate structure. To determine 
the position of the sulfate, ! was treated with CH3I and 
anhydrous potassium carbonate in acetone s to give rise to the 
methyl ether (2) which was studied by nuclear Overhauser 
enhancement difference spectroscopy. Irradiation of the O- 
methyl signal at c~ 3.75(s, 3H) enhanced the ortho protons at 
C-3 (6 6.70) and C-5 (c~ 6.65), indicating that the sulfate must 
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be placed at C-1. Incidentally, non-sulfated polyprenylhy- 
droquinones were isolated from the Mediterranean sponge 
Ir cinia ~sTinosula ]1. 
Compound l is inhibitory not only against H,K-ATPase 
with an IC50 of 4.6 x 10 -6 M but also against secretion of 
gastric acid in rats (po. 54% inhibition at 300 mg/kg). How- 
ever, no antiulcer activity in rats was observed at 300 mg/kg. 
It should also be noted that 1 inhibits phospholipase A 2 with 
an ICs0 of 1.8 x 10 6M12. 
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In the course of our search for bioactive metabolites from 
Japanese marine invertebrates, we found that the lipophilic 
extract of a marine sponge Epipolasis sp. 2 collected on Hachi- 
jojlma Island of the Izu Archipelago showed strong inhibi- 
tory activity against H,K-ATPase 3. From this sponge we 
have isolated two active substances, (+)-curcuphenol (1) and 
dehydrocurcuphenol (3), and a closely-related inactive ses- 
quiterpene (4). 
The ethanol extract of the frozen animal (l kg) was parti- 
tioned between ether and water. The ether layer was sub- 
jected to silica gel column chromatography (n-hexane/ethyl 
acetate) followed by gel-filtration on Toyopearl HW-40S 
(Toyo Soda Co.) with CHCI3-MeOH (1:1). The main active 
fraction was purified by reversed-phase HPLC on a YMC 
ODS column (Yamamura Chem. Co.) with 30% aq CH3CN 
to give I (300 rag) and 3 (13 mg), both as yellowish oils. 
Compound 1, [e]~ +29.1 ~ (c 3.13, CHC13), possessed the 
molecular formula C15H220 which was established by high 
resolution EIMS (m/z 218.1662, A -0 .7  nm). An IR band at 
3450 cm 1 together with characteristic UV absorption at 
2max(MeOH) 278 nm (e 2500) indicated the presence of a 
phenol 4. The 1H NMR spectrum consisted of a secondary 
methyl (c~ 1.21, 3H, br d, J = 7 Hz), two olefinic methyls (6 
1.65, 1H, s; 1.50, 1H, s), two methylenes (c~ 1.90, 4H, m), a 
methine (6 3.00, 1H, m), a trisubstituted double bond (0 5.15, 
1H, dd, J = 7, 7 Hz) and three aromatic signals for a 1,2,4- 
trisubstituted benzene ring (6 6.60, IH, br s; 6.70, 1H, br d, 
J = 7 Hz; 7.05, 1H, d, J = 7 Hz), which were supported by 
the ~3C N M R  data (table). These structural features were in 
good agreement with those reported for (-)-curcuphenol 
(2) 5, an antimicrobial sesquiterpene, isolated from a Carib- 
bean gorgonian Pseudopterogorgia rigida, [C~]D --7.0 ~ Re- 
cently, an [ct]D value of--23.6 ~ was reported for synthetic 

(-)-curcuphenol 6, which indicates that our compound must 
possess the opposite (S) configuration at C-7. Therefore, 1 is 
(S) or (+)-curcuphenol. 
Compound 3, [ct]~ -1 .2  ~ (c 0.48, CHCI3), showed 
2m~x(MeOH ) 232 (e 9600) and 278 nm (e 2500), indicating the 
presence of a diene chromophore in addition to a phenol 
system 4. The molecular ion peak at m/z 216 in EIMS together 
with other spectral data suggested the dehydrocurcuphenol 
structure. The IH NMR spectum (table) including intensive 
decoupling experiments led to 8, 9-dehydrocurcuphenol for 
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