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The Use of High Specific Activity Tritiated Thymidine
and Auvtoradiography for Studying Molluscan Cells

Since the first successful attempts fo in-
corporate “IT into the thymidine molecule
in 1957, tritiated thymidine CH-TOR Y and
avtoradiography have been used to stirdy
notinal cell renewal svsfems and eoll ki
neties in homoiothernie organisms. {Tpfor.
tunately, there have heen fow suceessful at-
femnpts in using this valuable technique in
studies of msltusean cells, In proliminary
studies, DU P, Cheney (Ph D thesis, Univ
of Washington, 19681 ohrained virtually no
cell labeling W Crassostien Gigas  or
Mytitus edntis alihongh e subsequently
ukilized autoradicgraphy to study the mor-
phology, morphogenesiz, and renctive re-
sponses of Muanila elam, Topes semideris-
stta. blood cells. The reason for this failure
it Ol gigas and M. edulis s pot entirely
elear sinee it is possible to observe numers
ous mitozes In several tissues of fhese ani-
mals. Cheney (1969} and [ O Mix
(Radiot. Res. 49, 176-189, 1972} Lo EDEC-
alated that O gigas may have a relatively
long period of DNA synthesis and slow eell
mrnover tmes,

Pulse labeling with *H-TdR ix depressod
when a large amount, e.g.. 100>, of un-
fabeled TdR is added to dilute the lalcked
precursor, i.e., the specifie activity 1z low
(1. E. Femendegen, 1067, “rrittum-Tabeled
Molecules in Biology and Modicing ™ Aca-
demic Press). Therefore, it seemod theoreti-
cally possible that if precursors could be
used in which the proportion of H-TdR
molecules was much greater than the yp.
labeled form (high specific activity), lnhel.
ing would ceeur even though eell turnover
times may be long.

Recently, a high

specific activity
“H-TdR (40-60 Ci‘millimole} has beeome

availlable {New En gland Nuclear: Cat, Ny
NET 02771 Tt is the purpose of this paper
to deseribe our teehniques and resules Using
this high specific activity *TI-TdR and (he
freshweater  mussel (W argaritifera e
garitiferal as our experimental animal

Sixclams welghing approximately 30 .
cach fexeluding shell weight) were njected
with 30 4Ci of *H-TdR (1.0 U1/ specifie
activity, 403 (4 millimole; coneit, 30uC1
miy. Three clams were njected in the Pt
eardial sinus after removal of the Joft vatve,
wrapped in moist towels, and subsequent]y
sacrificed at 1, 2, and 4 by POsEIrectionn,
The othier throe were injected in the vie
ceral mass (shell not removed) by inserting
i needle between the valves: they were
sacrificed at 10, 24, and 48 hr. All animalz
woere fixed in cold, neutral. huffored H
formalin, reutinely processed, sectioned at
Bumy and the parafiin was removed prioy fo
hpping in cmulsion (THord K&). After dip-
ping, the shdes were placed in Heht-tigh
black slide hoxes and stored in a refrigorn-
tor at 67C° undl development. Toest €lides
were developed  overy other day for 11
days.

The «gnifieant [pre-
liminary  work summarized  below:
{1} Labeling was observed in all tiscues
studied—-gut, stomach, digestive fubuios,
gilis: and  blood  cells {Figs. 1, 21
(21 Labeled cells were first, found 4 hy aiier
injection although it is not vet definite that
laheled colls do not appear prior to this
tme—in this study, 1 and 2 hr postingce-
rion. (31 Injeetion info the perteardial sinus
or viseeral mass were both effective means
of mtroducing *H-TdR. (4) 1t was neees-
sary to expose the slides for only 3-5 days

findingg  of this
are
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compared fo exposure times of 15 davs to
6 mo in other studies of cell renewal
mollusks using low specific activity *11-TdR.

Thus, it appears that the use of high spe-
cific activity *H-TdR has significant poten-
tial as a nuclear label for cells of living
moliusks and perhaps other invertebrates.
However, 1t must be pointed out that there
may be some potential problems. For ex-
ample, high specific activity and high con-
centrations necessarily mean an mereased
radiation dose to eells and tssues: it may
be possible that such doses will adversely
affect cell renewal systems and disturb nor-
mal cell kinetics, It is also possible that

NOTES

because of relatively large radiafion tdoses,
there will be inereased production of Stes
ondary products that will result iy
traneous labeling,
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