TTIL EFFECT OF THYRO1D IIOBMO\TFS ON TIIE GROWTIL
OF GOLDTISH, CARASSIUS AURATUS (L.) '

RICHARD G.

Angreact, — Synthetic  thyroid hor-
mones increase the efliciengy of food
convergion in the goldfish, Corassius
guralus (L.). Ilowever, preparations of
parrot fish thyroid gland ecapable of pro-
dnecing inereazed oxygen consumption in
laboratory inide fail to incresse efficien:
¢y of food conversion in goldfish.-

During experiments designed to
study the morphogenie effiects of thy-
roid hormoenes on the normal epider-
mis, the regeneration of “seales, and
the healiny of superficial wounds of
goldfish, if was found that prolonged
administration of synthetie thyroid
hormones temporarily inereased the
officieney of food conversion in the
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roldfish, Carassins guratus, a natural .
£ s s

hypothyroid. This offect was invegti-
edted.

MATERIATE AND METHODS

Linebred F, xanthie goldfish, €.
anrgtys (1), obtained from Ozark
Fishaeries, Inc., Stoutland, Missouri,
were used in two cxperimenis n
which thyroid hormones were admin-
istersd to -goldfish thoroughly con-
ditioned o laboratory life prior to
lreatment.
less than one year old, il was possible
to distinguish the males from the fe-
males by the presence of breeding
tnbereles on the first pectoral fin ray
of the males.  Fish wore ussigned to
Lreatment in random fashion.

16

Altheugh all fish . were

A

Experiments were conducted in b7
liter glass aquaria equipped with an
airstone and airlift filter provided
with glass wool and activated char-
coal, The pIT of the conditioned
aquarium water was maintained al
approximately 7.6 and oxygen con-
tent of the water was always above
6.0 ppm. Temperature wag main-
tained at 21=x= 1.0 C. Daylight
fluorescent lamps llnminated the
aquaria 10 hours daily.

Hormones wore administered by
intra-abdominal injeetion on days 2,
7, and 10 of each 10-day period.
Fresh solutions, made each week in
1.65% saline, were buffered (Sorcon-
sen’s phosphate) at pH 7:5 and stor-.
od In the freezing compartment of a
refrigerator. Solutions were made 50
that, regardless of treatment, the
total volume &f injected fluid was
the same for all animals of the same
weight, Injection volumes were ad-
justed at 10-day intervals according
to weight changes of individnal fish.
Fish were weighed to the nearest 0.05 .
gm on a triple beam balance aceurate
to = 001 gm after excess water was
lightly hlotted with paper toweling.
Standard and total lengths were re-
corded to the nearest 0.0 millimeter,
Figh were ancsthetized in MS 223
{Rundoz- Chemical Co., New York,
N. Y. prior o handlmg Indn Ldu(ﬂ

]
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fish were identified by small clectro-
cautery marks made on the oper-
culum.

Regencration of a “‘key seale’’, the
seventi Trom the first row above the
lateral line on the left side of the
hody was tollowed, and at neeropsy,
the orginal scale, it regencrate, und
its opposite number [rom the right
gide of the body were compared,

Tizh were fod an average of 1.7% .

of their body weight per day of a
sommercially prepaved pelleted dict
(Perk Foods Co., Chieago, Tllinois}
to which a hit of raw mineed heef
liver (less than 5% dry weight of
the ration) was added on alternate
feeding days. Actual food intake por
feeding day was approximately 3%
of the body weight per tank of fish,
-a8 figh werve not fed on days when
injoctions or measurements were
sehedaled, Tood was added to
aguaria throaghdut a feeding day to
ingure a minimum of waste,. There
was 1bh mortality during this investi-
gation. Speeific growth was ealeulat-
ed [rom the formula

log. W;—log, W,

— % 100
th— to .
where W — weight and ¢ — fime.

Joefficients of growth were caleulat-

ad from the formula

Tood CO]JMIHIBLJ.

gain in wet welght

x 100

Data wore tested lor statistical_ sig-
nificance wsing the Kruskall-Wallis
_Une-way amﬂysis_ of varignee-. by
ranks (Siegel, 1956, p. 184), The
level of significance chosen was al-
pha () == 0.05.

‘mechanism,

Ruigonrs

An unexpected advantage in incre-
ments in weight and in standard
length in fish treated with synthetic.
thyroid hormones oecurred during
the first 20 days of the two inde-
péndently  conducted experiments.
Mean initial weights, mean percent-
age inereases in weiglt, mean specifie
growth per day in weight, coefficients
ol growth, and mean absolute and
percentage Tnereascs in  styndard
lengih for the first twenly days of
the two cxperiments are summarized
in Table 1.- Hxperiment two (fe-
males), January, was not begun un-
til exporiment one (males), Getober
through December, was completed.

The males were maintained 7O
days and shewed no significant dif-
ferences in the coefficient of growth

‘between treated  and untroated fish
during the last 40 days of freatmoent

(p >0.50). The slatistical fests
were hased upon-the first three and
the lagt four 10-day poriods of the
test hecanse tlicre is no good way of
pomparing two values from each of
four treatments. The data for days
1 to 10 and 11 1o 20 dppeargd wig-
nificant: However, the hormonal ef-

Tects were Lusunmﬁ.cant after the first

20 days, probably because of the well
known  pituitary-thyroid feedback
and adding a third 10-
day interval in order to make s statis-
tical test allows. only a marginal
rejeetion  of the null hypothesis
(p <2 0.10 but > 0.05), In all inter-
valg, fish treated with desicested par-
rot fish thyroid grew at rates com-
parable to saline controls.

New cirenii added al the marging

- of normal seales of males treated
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- expoeriments.

Gmwth of

with thyroxin or triiodothyronine

were more numerous after 70 days

“than in the saline control or-parrot .
fish thyroid freated animals, seven

males treated with thyrexin aver-
aging 8.3 eireuli, and seven males

treated with triiodothyronine a verag-

ing 3.1 new cirvenli. In contrast, sev-
en galine controls averaged 2.6 new
circull and seven fish treated with
parrot fish thyroid extraet averaged
only 1.9 new circull

: b

DISCUSRION

Ideally the coeflicient of growth
ghould be based upon individual figh
maintained in individual agquaria.

MThe growih results were so nnexpect- .
ed that no provision for such analy-

iz had been madc in the. design of
Nothing in the litera-
ture at the time the cxperiments were

“eonducted suggested the apparent in-

croage in the efficicney. of conversion

- ot food observed here. The decision
“not to feed ad Libitwm was made to

prevent overfeeding and consequent
discase problerms. Unfortunately the
recent experiments of Gross, Fromm,
and Roelofs (1963}, the only publish-

ed-report of a sinilar effect of the
UlyTOId on, (‘ffl(‘l(’,j.li?‘,’ of food conver-

siom in fish, were not idealized either,

The efficacy of the parrol fish
thyroid powder used in these experi-
ments wasg tested by Kenner, BBjork-
lund, and Gasdort (1964, and found
to gignificantly inerease oxygen eon-
gumplion in white laboratory mice.

- With this established, maturing gold-

fish were maintained two months in
aguariom water containing desiceat-
ed parrot fish thyroid 1:38,000:

. thyroxin
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No g‘rowt_h or morphogenic re-
sponses” were ohtained even after
goldfish were seen to swallow addi-
tienal bits of parrot fish thyreid
gland mixed with -nioistened pelleis
of the commereial food preparation. -

‘Therefore, neither proeessing of the

glands nor dbsag:e level appear to
have caused the failure of the fish
thyroid extraet to clicit significant

.zrowth or morphogenie responses.
Dospite the indications that thy-.. .

roid hormones may be invelved in
promoting growth of fishes, deci-
sive experiments using individual
aquaria and ineluding hypophysec-
tomized fish {reated with thyroid and
growth hormones singly and in com-
bination are very much in order.

Chemical analysis of desiccated par-
rot fish thyroid gland eollected at,
Tarious times of the year using desic-
cated mamalian glands and synthetie
as reference standsards
wonld alse be helplul.
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