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Total cocyst and ova (x SE) produced during single and concurrent
infections with Eimeria separata and Nippostrongylus brasiliensis

Group Infection schedule E.separata N. brasiliensis
N=15) Oocysts X 104 Ova x 10*

1 Single infection - 29+ 10

2 Single infection 280 + 150 -

3 N.b. and E.s. simultaneous 140+ 35 38+8

4 E.s. on day 4 PI N.b. 230 £ 120 91 & 25%

5 E.s. on day 6 PI N.b. 120+ 60 56 = 16*

6 E.s. on day 9 PI N.b. 115+45 39+8

7 E.s. on day 11 PI N.b. 121 £ 61 82 +£21%*

8 N.b. on day 2 PI E.s. 100 £ 50 55+ 11

* Differs significantly (p < 0.05) from group 1.

fections and the following data on worm burdens have been
routinely obtained on day 10 PI that had been administered
1 x 10 larvae: total worm burden =271+ 35, female
worms = 154 + 31 and male worms = 117 £ 16. These numbers
are lower than those reported by Keymer et al.’, however, their
counts were made at 7 days PI while ours were calculated at 10
days PI at which time self-cure had begun. A sex ratio of females
to males > 1 is consistent with that obtained previously’.

Data were determined to be parametric by the F,,, distribution
test and the one-way analysis of variance was then used to
determine statistical significance (p < 0.03).

Results and discussion. Ova production by N.brasiliensis was
elevated significantly during some but not all of the concurrent
infections while E. separata fecundity was unaltered. Qocyst pro-
duction was less than that of controls in all concurrently infected
groups, however, statistical significance could not be demon-
strated due to the large variance for the singly-infected group in
this rat strain. Although each group was composed of a small
number (N = 5) of rats, results of the present study are in agree-
ment with those obtained during E. nieschulzi-N. brasiliensis con-
current infections®. Since rats were sacrificed 2 days after ova
production had ceased in the present study, it is not known
whether alterations in ova production resulted from E.separata
affecting N. brasiliensis fecundity directly or from decreased
numbers of helminths establishing in the presence of E. separata.
At this time, all N. brasiliensis had been eliminated from the host
intestine.
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The presence of E. nieschulzi during a N. brasiliensis infection has
been shown to suppress rejection of the nematodef, however,
when E.separata was superimposed on a N.brasiliensis infec-
tion, the patent periods of both E.separata (4 £ 0 days) and
N.brasieliensis (8 £ 0.3 days) were not significantly different
from those in singly-infected control rats.

The affect of E.separata on N. brasiliensis ova production, irre-
spective of the mechanism, suggests that a systemic effect may be
responsible since these parasites do not inhabit the same region
of the gastrointestinal tract. This postulation is supported by the
fact that chicken coccidia, of the genus Eimeria, cause patho-
logic changes in regions distant from the site of endogenous
development®? and the fact that the small intestine weight ratios
are elevated in rats singly infected with E.separata™®. More im-
portantly, since E.nieschulzi but not E.separata is capable of
altering the patent period length of N.brasiliensis, it suggests
that E.nieschulzi may be unique among rat eimerians in its
ability to alter the host’s immune and/or inflammatory re-
sponse™ > and effect rejection of N. brasiliensis.

—_

This study was supported by NIHMB RS Grant RRO8012-8.
2 Present address: University of Texas Health Science Center at San
Antonio, San Antonio, Texas 78284.
3 Duszynski, D.W., Russell, D., Roy, S.A., and Castro, G.A,, J.
Parasit. 64 (1978) 83.
4 Stewart, G.L., Reddington, J.J., and Hamilton, A. M., Exp. Parasit.
50 (1980) 115.
5 Castro, G. A, and Duszynski, D. W, J. Protozool. 37 (1984) 283.
6 Bristol, J.R., Pifion, A.J., and Mayberry, L.F., J. Parasit. 69 (1983)
372.
7 Keymer, A, Martin, J., and Wainwright, S.M., J. Helminth. 57
(1983) 225.
8 Bertke, E.M., and Herrick, C. A, J. Parasit., 40 suppl. (1954) 30.
9 Levine, L., and Herrick, C. A., J. Parasit. 40 (1954) 525.
10 Duszynski, D. W., J. Protozool. 19 (1972) 82.
11 Duszynski, D.W., Roy, S.A., and Castro, G.A., J. Protozool. 25
(1978) 226.

0014-4754/85/050689-02$1.50 + 0.20/0
© Birkhauser Verlag Basel, 1985

A non-peroxide norsesterterpene from a marine sponge Hyrtios erecta
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Summary. A new norsesterterpene, hyrtial 4, and known sesterterpenes, 1-3, have been isolated from an anti-inflammatory active

crude extract of the sponge Hyrtios erecta.

Key words. Sponge, marine; Hyrtios erecta; norsesterterpene; sesterterpenes; hyrtial.

Demosponges which are soft to the touch yet seem to repel
normal sponge predators such as rasping fish or nudibranchs
are of interest to us'. Several years ago we encountered an
abundant black Tongan sponge, Hyrtios erecta, whose crude
extract was ichthyotoxic and possessed anti-inflammatory ac-
tivity?

Semipure heteronemin 1a’ crystallized from the crude dichlo-
romethane extract. Interestingly, 1a was first isolated in 1976
whereas its correct stereostructure was not described until
1981%, Flash chromatography followed by HPLC yielded, in
order of increasing polarity, hyrtial 4%, 12-epi-scalaradial 23,
and 12-epi-scalarin 3°,

The molecular formula of 4 (C,sH,,0;) was deduced by consi-
dering both its mass spectrum, highest m/z = 340 (M*—HOAc)
and PC-NMR attached proton test (APT) results’. Diagnostic
NMR signals revealed key structural elements such as: an
equatorial C,-OAc [BC §170.2 (C=0), 21.6 (Me), 'H 4.70
(dd, J=11,4 Hz, Hy,, 1.70 (s, Me)]; C;;—CHO [BC §192.8
(C=0), 'H 69.34 (H,)]; a trisubstituted C=C [*C §148.6
(Cye). 139.6 (C;p), 'H §6.06 (bs., Hig)]; axial methyls® at
Cig 013 [PC 620.1, 16,9, 16.7, 14.7]; and axial protons at
Cs g.14 Jaatae > 15 Hz for each methine H. The appearance of
four methine "*C signals near [660, 59, 56, 54] are helpful in
pinpointing a normal scalarane frame (see structures). How-
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ever for 4 only three such peaks [658.2, 56.5, 52.1] were obser-
ved. The ®*C-NMR signal at §30.2 (t) along with a 'H-NMR
clean AB doublet at §2.68 and 1.90 (J = 17.4 Hz) was espe-
cially important and justified placing an isolated CH, at C-18.
Finally, remaining *C-NMR peaks in 4, excepting Me,,, were
close in chemical shift to those in 2°.

At 50 pg/mL, 4 shows comparable anti-inflammatory activity
vs. a standard, indomethacin’®; whereas no appreciable activity
was exhibited by 1a, 2, synthetic scalarafuran 5%, or synthetic
heteronemin acetate 1b.

Sponge sesterterpenes such as 1-3 are commonly observed
from the subclass Dictyoceratida of which Hyrfios is a
member. By contrast, sponge norsesterterpenes are extremely
rare and to the best of our knowledge, 4 is the first such com-
pound to be reported from the subclass Dictyoceratida. Four
other norsesterterpene peroxides which vary from monocarbo-
cyclic to bicarbocyclic have been repotted {rom sponges of the
subclass Ceractinomorpha'® and Tetractinomorpha'®.

Fungal competition and mycotoxin production on corn
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Summary. Aflatoxin and secalonic acid D production in corn in laboratory and field by mixed cultures of Pencillium oxalicum
and Aspergillus flavus or A.parasiticus was lower than production by the pure cultures. However, mixed culture of these molds

with Fusarium spp. did not affect mycotoxin production.

Key words. Aflatoxins; secalonic acid D; corn; fungal competition; mycotoxins; Aspergillus flavus, Penicillium oxalicum, Fusaria.

Fungal growth on agricultural commodities, with or without
concomitant mycotoxin synthesis, usually does not occur in
pure culture. Even in those cases where a single mycotoxin is
present, more than one fungal species is usually isolated. The
ability of different fungi to compete for a common host de-

pends on many factors, such as the sequence of infection, the
optimal humidity and pH of the growth substrate, and the rate
of growth after infection. The ability of a mold to elaborate
secondary metabolites, mycotoxins, may give it a competitive
advantage in substrate utilization®2.



