


MATERIALS AND METHODS

Hydra litteralis were cnltured ir tap water comtailning CaCls, Nu EDTZ,
CaCl, and TRIS buffer. Stock culiure medium was renewed at least svery fep
days and kept al lsboraiory temperature of 22¢C & zoC an pH 7.0. Hydra were
fad Artenis psuplii daily and, at gselected times, every other day for a 30-
to bl-minute period. All animals wsed for experimentation were ncebudding,
azexusl crganisms starved abt least 48 hours prier to transection.

Deoryribouueleis acid {DHA) extractions were made, vtiiizing fFifty hydra
trangected through the lower stomach vegien and incubated for periods of §,
24 and 45 howrs in 9 xl of cultuve wedium containing 1.0 mi tritiated thymi-
dine {20 miecrocuriesfml). Ideatical procedure was followed for the inhibitiowm
experiments, except that a 107> M {0.076 ug/mi) solution of hydroxyuarea in
calizure medium was used i place of culiure medium aicne.

in addition, groups of ten hydra were incubated for perdiods of 2, 4, 6,
8, 16, 24 and 45 bours ia 1.8 nl of culrure mediuwm comcaining 0.2 ml tritiated
thymidine, and the DNA extracied.

¥ollowing the facubation perieds, the hydra were centrifuged and the
wedixm decanted, Animals wers washed three times, suspended in i0% <richicro-
acetio acid {(1C4), and homogendzed 1n the cold with a zlass-teflon howogenizer.
The homogsnata was centrifvged for five minutes, acd the pellet was treated
with 1.8 nl of §,6N XOH followed by an incubation peried of 18 te 24 hours in
a 370C water bath. At the end of this time, 0.3 wml of 6N HC1 and 1.0 ml of
10% TCA weras sdded dn the cold.

Afrer precipitate formaticn, the homogenate wss centrifuged for five min-
uces. The resulting pallet was washed and centrifuged three times in 2.0 ml
of 5% 1CA, resuspended dn 2.0 ml of 10F TCA, and igcubated i1 & 909C watsr hath
for 20 winvtes to sclubilize the DNA., The sample was then chillsd in fce and
centrifuged for five minvtes, yielding the DN& gupeynarant frastiom. This frac—
tion was then comnted by liguid scintiliazion for tvitiated thymidine inzorzor-
atiou.

AL samples - 0.2 wl in 18 nl of dioxane-based seimtillant -~ were counted
for ten minvtes in & CPM--100 Tiguid Sciatillation Counter. Stock scintiilant
medium contained 5 grams of 2, S5-diphenyloxazole {¥PO} and 100 grams of waphta-
leme made to 1,000 wl with dizxsne.

RESULTS

Begenerating hydra, transected through the lower siowach regiom, display a
definite pattern regarding the incorporation of tririated thymidine into DNA.
There is a relatively Limited degree of incorporation during the fivst six hwours,
followad by a notable increase at vhe =sight-hour period, Yhere is continued
increase in incorporation at 16 hours up until the appavent maximum is reached
at gbout 24 hours. at this time, the srgavism must have at least the nindnam
arount of DMA required to further propagate the regenerarive processes.

The decline in incorporation noted at the 45-hour pericd may indicate leak-

age or wetabolism of the precursor as the regenerative proecesses have all but
ceagad, a less of cells by the organism, or a wetabolic fturnover of DNA (Fig. L},
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FiG. 1. Incorporation of Tritiated Thymidine Into DNA of Regenerating
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The incorporation of tritiated thymidine into DNA of hydroxyurea-treated
and nontreated regenerating hydra is shown in Figure 2. Counts per minute
(CEM) at the eight-hour period show a range of from 3,900 to 4,800 for untreated
organisms, and a range of 1,500 to 3,700 for hydroxyurea-treated organisms. At
24 hours the range is frem 4,000 to 9,260 CPM for untreated animals, and from
1,700 to 8,100 CPM for treated animals. There is little detectable inhibiticn
at 45 hours as the range of CPM is from 2,500 to 8,300 for untreated hydra, and
from 2,400 to 8,400 for hydroxyurea-treated hydra. At each time period, however,
the CPM for hydroxyurea-treated organisms are less than that for the correspon-
ding untreated controls. There is thus blockage of isotope incorporation at
the eight-hour paried and Z4-hour period. Results from the "t'" test show that
the inhibitory effect of hydroxyurea is statistically significant (.05 level)
for the eight-hour period omly.

There is an approximately 50% inhibition of synthesis al the eight-hour
period compared with 30% inhibition at 24 hours, There is no determinable per-
centage of inhibition at the 45-hour period.

All data presented vepresent lsotope incorporation into both proximal
and distal sections taken together.

DISCUSSTON

The incorporation of tritiated thymidine with time into regenerating hydra
represents the relative progression of the synthesiz of nucleic acids or precur-
sors by the organism. This is predicated on the supposition that transection
of hydra initiates the onset of synthesis of these materials, necessary for
tissue remewal.

According to Ham and Eakin (1958), there is an eight-hour peried following
transection during which no visible differentiation can be observed, with the
actual physical rebuilding of lost structures beginming at about the twelfth
hour (Fig. 1) and the subsequent increase in synthesls corroborate these data
and lend credence to the idea that DNA synthesis does increase during regener-
atjion,

Work by Clarkson {1969) demonstrated that DNA synthesis was inhibited in
hypostomes of hydra by approximately 60% during the first hour of distal regener—
ation, after a 20-hour pretreatment with hydroxyurea at a concentration of 1

ng/ml,

The significant inhibitory effect of hydroxyurea, noted at the eight-hour
perind (Fig. 2), may indicate that this is the peried during which relatively
larger amounts of DNA are being synthesized. That the relative percentages of
inhibition by hydroxyurea between 8 hours and 45 hours are decreasing could
indicate rhat the hydroxyurea is being metabolized or that there is completion
of DNA synthesis. The major metabolic effect of this drug is reported to be
a diminution in oxidative phosphorylation and a subsequent diminished total
concentration of adencsine triphosphate (ATP) (Fishbein and Carbone, 1963).

From this base, it may be considered that available energy sources for
hydra during regeneration are diminished by the action of hydroxyurea on the
anabolic mechanisms. Evidence for this hypothesis is seen in the increased
fime required for hydroxyurea-treated hydra to complate fully the replacement
of lost parts over that of mnontreated organisms.
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