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derived from calcium chloride solutions and 4.39 mM 
assuming calcium ion activities of unity. The present 
method gives a result in reasonable agreement with the 
latter value. Dissociation of the Ca (NANA) + ion increases 
markedly with temperature; at a total calcium ion 
concentration of 2.5 mM, 30.7% of the calcium is 
complexed to NANA- at 37 ~ The inset in the figure 
shows the plot of log Kais~ as a function of reciprocal 
temperature, the slope of this plot is -AH~ 
(Gibbs-Helmholtz equation). The enthalpy of dissociation 
(AH ~ is constant at 21.1 kJ mole -1. It is clear that at 
physiological calcium levels the conductance method shows 
conclusively that NANA binds Ca 2+ ions. 

1 E.H. Eylar, M.A. Madoff, O.V. Brody and J.L. Oncley, 11 
J. biol. Chem. 23L 1992 (1962). 

2 G.A. Langer, J.S. Frank, L.M. Nudd and K. Seraydarian, 
Science 193, 1013 (1976). 

3 H. Eggers-Lura, J. dent. Res. 42, 1245 (1963). 
4 A.S.G. Curtis, The Cell Surface, Logos-Academic Press, 

London 1967. 
5 J.P. Behr and J.M. Lehn, FEBS Lett. 22, 178 (1972). 
6 M.F. Czarniecki and E.R. Thornton, Biochem. biophys. Res. 

Commun. 74, 553 (1977). 
7 L.W. Jaques, E.B. Brown, J.M. Barnett, W.S. Brey and W. 

Weltnen, J. biol. Chem. 252, 4533 (1977). 
8 R.A. Robinson and R.H. Stokes, in: Electrolyte Solutions, 

p. 143. Butterworths, London 1959. 
9 C.W. Davies, in: Ion Association, p. 24. Butterworths, London 

1962. 
10 I.L. Jenkins and C.B. Monks, J. Am. chem. Soc. 72, 2695 

(1950). 
R.A. Robinson and R.H. Stokes, in: Electrolyte Solutions, 
p. 17. Butterworths, London 1959. 

2 6 - H y d r o x y - f l - e c d y s o n e ,  a m e t a b o l i t e  ot~f l -ecdysone in the blowfly I Calliphora e~'ythrocephala 

D.R. Greenwood and G. B. Russell 

Applied Biochemistry Division. Department of Scientific and Industrial Research, Palmerston North (New Zealand), 
4 October 1977 

Summary. 26-Hydroxy-fl-ecdysone has been identified as a metabolite of thelmoultin~[hormone, fl-ecdysone in Calliphora 
erythrocephala. 

26-Hydroxy-fl-ecdysone has been isolated as one of the 
insect moulting hormones present in the tobacco horn- 
worm, Manducca sexta I 3, and it has also been identified as 
a metabolite of synthetic 22,25-dideoxy-(z-ecdysone 46 in 
this insect. In studies on the metabolism of tritiated a- and 
/r in Calliphora erythrocephala 7"8, Locusta migra- 
toria 9 and Choristoneura fumi/brana ~~ 26-hydroxy-fl-ecdy- 
sone has been suggested to occur in the radiochromato- 
grams of the tissue extracts but no positive identifications 
were made. We have now identified 26-hydroxy-fl-eedy- 
sone as a metabolite offl-ecdysone in the blowfly, Callipho- 
ra erythrocephala. 
Late 3rd-instar larvae ,(.115) of Calliphora erythrocephala 

8 were injected with 5-[,~]-fl-ecdysone (1.5 gg/insect, sp. 
act. 7.2 mCi/mM) and 20 h later, when they had all formed 
puparia, they were homogenized with methanol and centri- 
fuged. The supernatant representing a 47% recovery of 
activity (2.76 x 106 dpm), was evaporated to dryness and 
partitioned between hexane:diethyl ether:methanol:water 
(8:5:3:1); the aqueous phase was concentrated to remove 
the methanol and extracted with n-butanol (X3). The n- 
butanol phase was evaporated to dryness and chromato- 
graphed on thin layer plates (Merck precoats, Silica gel 
HF254) to give 3 radioactive peaks (figure). Peaks II and III 
co-chromatographed with 26-hydroxy-fl-ecdysonell and [•- 
ecdysone respectively. The material of peak II was eluted 
from the plate with methanol and accounted for 10% of the 
recovered activity (2.74• 105 dpm). The aqueous phase 
from the n-butanol extraction accounted for 52% of the 
activity of the ethanol extract (1.43 x 106 dpm) and con- 
tained only ecdysone conjugates t2. 
Since the 26-hydroxy-~-ecdysone standard was non-crystal- 
line 13 the identity of the material from peak II was con- 
firmed by the preparation of derivatives. A portion of the 
material was reacted with acetone (1 ml, 20~ in the 
presence of phosphomolybdic acid under nitrogen ~4. The 
acetonide mixture was examined by TLC (CHC13:EtOH, 
19:1) and compared with 26-hydroxy-fl-ecdysone reacted 
with acetone under identical conditions. The radiochroma- 

togram showed a pattern of peaks whose Rf values were the 
same as the components in the 26-hydroxy-fl-ecdysone 
acetonide mixture. The main peak co-chromatographed 
with the major component, 26-hydroxy-fl-ecdysone triace- 
tonide j3. 
Acetylation 14 (24 h) of the material from peak II followed 
by TLC (CHC13:EtOH, 19: 1) also gave a radiochromato- 
gram in which the peaks co-incided with spots in the 
acetylation mixture of 26-hydroxy-/;-ecdysone. The main 
peak co-chromatographed with the main acetylation prod- 
uct, the tetra-acetate 13. 
The co-chromatography of the metabolite and its deriva- 
tives with 26-hydroxy-fl-ecdysone and its derivatives pre- 
pared under identical conditions, confirms the identity of 
26-hydroxy-fl-ecdysone as a metabolite of fl-ecdysone in 
Calliphora erythrocephala. 

a b 

I II m 
Thin-layer radiochromatogram of the n-butanol phase of the total 
ethanol extract of late 3rd-instar Calliphora erythrocephala larvae 
injected with fl-5-[3H]-ecdysone, a 26-Hydroxy-fl-ecdysone, b fl- 
ecdysone (vanillin/HzSO4 spray reagent). Solvent system: 
CHC13:EtOH (2:1, v/v). Peak I is at the origin. 
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L-Azetidine-2-carboxyl ie  acid, the antidermatophyte const i tuent  of  two marine sponges  

B. Bach, R.P. Gregson, G. S. Holland, R.J. Quinn and J. L. Reichelt 

Roche Research Institute of Marine Pharmacology, Microbiology Section and Chemistry Section, P.O. Box 255, Dee Why, 
N.S. IV. 2099 (Australia), 15 December 1977 

Summary. The aqueous ethanolic extract of 2 related marine sponges Haliclona sp. and Chalinopsilla sp. displayed 
antidermatophyte activities specific for Trichophyton mentagrophytes. The active constituent of both sponges was isolated 
and shown to be L-azetidine-2-carboxylic acid. 

Routine bioassays of aqueous ethanolic extracts of marine 
organisms revealed that the extracts of 2 sponges of the 
order Haplosclerida had specific in vitro activity against the 
dermatophyte Trichophyton mentagrophytes. The crude ex- 
tracts, A and F, of Haliclona sp. and Chalinopsilla sp) 
displayed minimum inhibitory concentrations (m.i.c.) in 

1 vitro of 0.625 and 2.5/ag. ml respectively, against T. men- 
tagrophytes. The standard, griseofulvin, had a m.i.c, of 
2.5 ~tg. ml -  1. 
Isolation of the active constituent was achieved by monitor- 
ing the fractionation of the extract for in vitro activity 
against T, mentagrophytes. An aqueous solution of A (28 g) 
was diafiltered through a membrane having a cut-off at ~ 
500 a.m.u. A portion of the diafiltrate B (4.0 g) was 
chromatographed in water on columns of Sephadex G-15 
and G-10 connected in series and the active constituent C 
(0.9 g) was eluted between Ve/Vo 1.86 and 2.02, Tritura- 
tion of C (1.19 g) with dimethylsulphoxide and recrystalli- 

Haliclona sp. 

dried, ground 

extraction 
EtOH:H20 (3:7) 

Crude extract A 27% 

Amicon 
UMO5 

Diafiltrate B 19% 

Sephadex 
G-15, G-10 in series 

Ve/Vo 1.86-2.02 C 4.3% 

D M S O /  ~ e l l u l o s e  

Insoluble D 1.5% 

Recrystallization ~ ~ 

1 0.5% 1 2.0% 

Separation scheme for isolation of the antifungal constituent from 
Haliclona sp. 

sation of the insoluble solid D (0.4 g) with methanol: water 
(95:5) gave colourless crystals of L-azetidine-2-carboxylic 
acid 1 (141 mg)[a~-105~ = 1.8, H20 ). Trituration of the 
dimethylsulphoxide soluble material E (520 mg) with 
methanol afforded a colourless solid 2 (65 mg) which was 
shown to be taurine 2. Both 1 and 2 were identical (13C- 
NMR, m,p., m.s., TLC) with the respective authentic sam- 
pies. 
High pressure (1300 kPa) partition chromatography on 
cellulose of C (37 mg) in n-butanol:acetic acid:water 
(3:1:1) separated 1 (17.3 rag, Ve/Vo 3,0-3.6) from the 
minor constituents and allowed unequivocal assignment of 
I as the only active constituent. A similar procedure was 
adopted for the fractionation of Chalinopsilla sp. and 1 was 
isolated as the only active constituent. 
1 is known to act as a L-proline analogue and thereby 
inhibit the growth of Escherichia coli 2'3 and become incor- 
porated into proteins of higher animals 4-6. Low concentra- 
tions of 1 were found to be active in vitro against recent 
clinical isolates of the fungal dermatophytes T. mentagro- 
phytes, Epidermophyton floccosum and Microsporum au- 
douini. 1 has systemic activity against s.c. infections of mice 
by T. mentagrophytes, with an EDs0 of 82 mg kg- 1 s.c. and 
400 mg kg-J p.o. Although I was tolerated by mice when 
administered as a single s.c. dose of 1000 mg kg= 1, chronic 
toxicity was observed at 400 mg kg-1/day s.c. after 3 days 
of treatment. Topical application of 1 failed to cure guinea 
pigs with experimental skin infections of T. mentagro- 
phytes 7. These results indicate that 1 does not have any 
therapeutic value as a topical or systemic agent against 
fungal dermatophytes. 1 was also inactive when tested 
against a broad spectrum of other fungi and protozoa 7. 
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