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ABSTRACT  Ligumnia subrostrata (Say} will maintain a steady
state for Na when acclimated to an artificial pondwater.
Prostaglandin Eo (0.6 uM/g dry tissue} injected into the
hlood cause an 80% reduction of Na influx and the animals
experience a net 1oss of Na. Injections of indomethacin
{0.1 yM/g dry tissue), a prostaglandin synthetase inhibitor,
cause a doubiing of Na influx relative to control animals.
Prostaglandin-3ike material can be extracted from the blood ;
of L. subrostrata and may be a component of the endocrine ;
control of 1on regulation in freshwater bivalves,

Freshwater bivalves maintain their body fluids hyperosmotic to the

“eironment with Na being the principal cation. Blood Na concentration !

aes between 15-25 mM/1 in the various freshwater mussels which have been

wited (Dietz, '77, '79). Recently, we observed that freshwater mussels
tlzy & diurnal rhythm in blood Na concentration (Yeider and Dietz, '78).

" wted that the changes in blood fon concentration correlated with changes

" rates of Na transport suggesting an endogencus control mechanism. In

'

el Margaritifera hembeli in response to handling (Dietz, '79). These

ies suggest a hormonal control mechanism is functioning in Na regulation.

"7 prostaglandins have been reported in marine bivalves (Freas, '78) we
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of inkibiting Na transport in the freshwater unionid Ly umi a Stbrgss,,
—‘—‘.,_,__‘w&w'

MATERIALS AND METHODS Ligumingggggﬁgtggg Were obtaineg fraﬁ;?m

ponds and acclimated +o an artificial pondwater (0.5 ar NaC1, 0.4 £y

g.? NaHCOa, .05 KC1 in aM/1).  The mussels were rinsed for 30

Wif, g

wWater before injection of the drugs. A17 drugs were injected intg e

foot tissuve, and tha animals were returned to dis

tilled water Tor squ

Those animals that opened within 1 hoyr after the injection WEre ses

transport studies. For the flux Studies, each animaj was placed :, |

container of 0.5 ym 22Na2304. Bath samples dere taken gn an houﬂg;%z“

Sodium concentrations were determined by flame photometry and rag

Try b

fryapds
WO Ty

determined with 3 Tiguid scintillation counter (Triton.y 100, P ternhen,

toluene counting fluid). The animals were shucked, dried 90-190% -

0 mpes
Lo @y

The drugs used were indomethacin (Sigma), arachidonic acid (Sigma,

Eul

glandin E2 {Upjohny},

The ret flyux (Jﬂ) for sodium was determined by the changes iy the o

concentration of the bath. The unidirecticnal infiyy {J;) was detery o f nmately 4
the disappearance o¢ ZzNa from the bathing media (Dietz and Branton, - ©oteatocour
the efflux (J,) was estimated by the difference: ¢ fnrence
Ji’% = JT' - Jo. sl s i
Blood was collected from animals by pericardial puncture (Fyhp ae SiELTS
Costlow, *75) Samples were centrifuged at 8000 ¥ g for 10 minutes & - S R TS
to prepare them for prostagiandin extraction (Unger et aj., 7). The e vodis
extract was separated and visuvalized on chromatograms (Woods and Jacoy, f i tanced A
The standards used to identify the unknown extraction products of the =i« T Ahe injed
were arachidonic acid, PGE,, PGE, , PGan (Upjohn}. ; ffarent and
The accuracy of the extraction procedure was checked by the percent 5 memsingd inoa
recovery of tritium in blood samples spiked with 3H~arachidonic acid (frere 1 fhe net yj
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Qumia subrostrge, TABLE 1

taineg ¢ -mmmnf; mﬁgﬁfQCt of drug treatments on the flux rates of sodium from 0.5 mM NAZSO4

rom Tgey: .
* NaCl, 0.4 CaCy, injection wEq/gq dry tissue-hr (X £ SE)
for 30 min, 1n84:w, ey tissues N) Jn ds o §
Jected into the P .;2;;5
water for equil.. . 7L 0.02; 28) 0.32 £0.25 1.53 £ 0,17 1.21 £ 0.18
tion weve useq o .. | ‘“’tgaé%" 12)  2.49 £ 0.32° 3.34 £ 0,15 0.85 + 0.18
Was placed in 4 T | PGED * *x
on an hourly pas:. o0 0.04; 5y -1.16 £ 0.73 G.26 = 0.17 1.45 = 0,72
oend radioacs. L THIEING s 0w s s o 2.79 £ 0,53 |
X100, p-terphen;” |
ed 90-100° ¢ ane . . : 'éi;:glz ;22123? different treatments were not significantly different |
cid (Sigma), an¢ - ‘ S? |
E

changes in the . - ; «tract of spiked bleod was separated and visualized on a chromatogram. J
31) was determing : cimately 4 mm sections of the 80 wmm chromatogram strip were scraped into

and Branton, ' cidual counting vials and counted to determine the radicactive Rf values.

Mifferences between groups weve determined using the student "t" test

vz considered significant if P<0.05.

ncture (Fyhn and _ JESULTS  Injections of indomethacin caused a significant stimuiation
>r 10 minutes a: . v net Flux of sodium compared to control animals injected with either
3., '71). The ~ . ¢+ =l or distilled water vehicles (fig. 1}, The indomethacin treated animals

doods and Jocoy, «rienced a net uptake of Na from the pondwater bath for at least 9 hrs.
roducts of the blos e the injection. The control animals (DW and ETOH) were not significantly !
“zrent and remained essentially in a steady state. A1l of the animals
=d by the percent | wsined in a C1 steady state.

chidonic acid {Ame= 2 The net uptake of Na in the irdomethacin injected animals is due to a
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significantly increased influx of Na with no change in the A TR

to ethanol injected controls (table 1). Injections of PGE2 and ity ..

arachidonic acid, caused depressions of the net flux when Compared ¢, .,

ethanel controls. However, the Tosses of sodium apparently inyotyes .

L

different mechanisms. PGE2 injections caysed a significant decresss ..
influx rate with the efflux not changad from the controls, Arachideri,
injections caused the loss of sodium by significantiy increasing th ...

With the influx remaining constant,

To determine if these freshwater mussels have endegenoys prostigls-
Tike material, we extracted blood from animals acclimated to pondwate

biood extracts were chromatographically identsfied as arachidonic zeig o

and PGE2 (Rf 28). We freguently observed substantial spots at RE 38 ano -

which may have been keto derivatives of prostaglandins, When arachidor:.

was added to control blood samples, the recovery of tritium labeled Arars:

acid was 86%.

R

DISCUSSION Sodium transport in freshwater mussels ig apparent]

Yoo
ForaE

in part, by prostaglandins. - Indomethacin i an effective inhibitor o+

glandin synthetase and would prevent the endogenous synthesis of prostss .-

from cellylar aracidonic acid (Hansen, '74). At the dosage of indameris
injected [about 0.1 M0 g wet tissue}, the animals experience a positi .
balance for several hours. The effect of indomethacin is primarily a &

ulation of the influx of MNa. The actien of indomethacin is specific v

,___ﬂ_uww_%._umwm_.m_,“.__%

FIGURE LEGENDS

1 The effect of injections of indomethacin {0.15 = 0.62 wM/g dry tis:
ISEETOH {10 pl1/animal), distilled water (10 ul/animal} on net fi
Ma. Each point represents 4 animals and the vertical Tine is 13
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Na transport since the animals simultaneously remained in a () Steag

When the animals were injected with prostaglandin Eos they experin.

Y ostg,

a net loss of Na. The PGE, significantly depressed the inflyx Of Ha yies

effect on the efflux. These data suggest PGE2 interacts with Lhe epien,;. .

cells responsible for Na accumulation from the bath. The drug APParenss. |

no effect on the renal tissue since the urinary Na Toss was unchangee

Arachidonic acid, a precursor of prostagiandins, apparently acis ...

by increasing the efflux. These data suggest the arachidonic acid b

HaETE

affects the renal tissue at the dose injected. Because of the rapid se

of arachidonic acid in bivalves, there may not have been sufficient pop.

synthesis in pondwater acclimated mussels to inhibit the Na influx, Hiwery s
in preliminary studies using sait depleted mussels, we have observed aracr-.., |

acid to cause a significant reduction of Na influx.

Sodium transport in freshwater bivalves 15 controlled by endogenoys ~e
anisms. Previous reports demonstrated that salt depletion teads to enharp.-
Na influx (Dietz and Branton, ‘75; Dietz, '78). The data reported hefesuﬁg-g
that prostaglandins are responsible for suppressing epithelial Na infiux.
addition, there may be separate controls for the renal tissue. Prestaglang:
have been noted to influence Na transport in a variety of tissues {(Zing, '
Declusin et al., '74; Lee, ‘74). The synthesis of prostaglandins has bear
reported in marine bivalves (Freas, '78} and we have extracted prostaglands-.
Tike material from the blood of Freshwater mussels.  However, this is th- o
report of prostaglandin contro! of Na transport in freshwater bivalves.
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