THE COMDPARATIVE EFFECTS OF

DESICCATED

FARREOT FISH THYROID GLAND AND SYNTHETIC
THYROXIYN O THE RESPIEATORY METABOLISM
OF WHITE MICE
Hal.PH A, KENNER, BRICHARD 0. BIORELDTTND, AND ELGAR © GARDORE
Srwelley Urizersidy. Peorie, iHmois

Smsrnoaer—Desiveste] perret feh thy
raigl pxlracl, lThough questiooally calord-
penic oo figk, las o foite calerigendc
eflest parnll=ling that of s=ynthetic thx
roxin in mice. The dosyes of horomones
ugel e lhiz experioent s apparentls
pharmooalogically effeciive,

[Recent [teratnre copcesnine the
plyeialozy of the thyraid gland in
fish reveals that its function 18 not

clearly understaod | PiekEord  and
Az, 1837, Oorbman and  DBern,
1NG27.

Flee hirevatnure o= sstablish that
the thyreid hormores of flsh oare
chembsally <bmilar in thoze o aihar
vierlehrales. Furlbemmore, Buncheoi-
citl Fimetion in the fish thyeobd elose.
Iy paral els biochemica]l fooeton in
the maornrnl, nlthogh detnils of the
way in which thyroxin anters the
Binchernical reactions ae
mnt enrively elear even tor mammwals,
Howevar, inveaticators have ol al-
wiye heenn eareful to separate v
spansas o masmive effective doses of
thyeeid hormonss feom responses oo
small effertive doses of thyrid hoe
meones, thereby providine misleading
information as to thyreid fonecion in
the specics receiving the Gormones,
Furthermorne, it seems mast likely
thal i vertehrates inoaeneril, spozies
variiior s reliveel] oo pelaralicy ol
Hizsne rather than to ¢
plnrality of thyreid hormones.
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Mkt gbont the ceifect oo fsh or
wthey rqpu,-n:"i-.'-'-u af vertchratoes of v
raid extraet: derived From the planda
of fieh are somroe, awing in naFt o
rtha mmencapnlatesd natowe of the
olawd  in most species.  Bembrat
(19271 and Marhews and Ash (1931}
have nssd dsh thoeoids to indaee
preamature metarorphesiz in o
tadpoles. We Fave had some snecess
in reprating the latiers" pxperiments,
the preparvation of parest fish thyeoid
cland heing the sams one weed in the
axperimant detailed below.  Hmith
and Mathews [1745) reported thar
e fish thyraic lnersassl axygen
copsnplion in owlale grones, Hee-
|'.|I.|IIE.-\!I-I|'I- [JEII.'JI’-!".':I'E, LIV ]LI [ 8] ifl
lergrtl, Hlimwevar, this work  was
guestioned by Butdy (1957 whi
fiovmd that snrvrieal thyreidectomy of
the rneapsulucerl wland af the Har.
randa parrot fish, Peeadasmegs gup-
coniend, did net alter its oxyeen eon-
suciption.  Injestion of L-thrroxin
or Bn extract of pareot fish thyreil
wland did pot ehangs the stendsril
Fale of savgen consurption in intact
animals, Toauar k'm-.'.'la_'uiup the worlk
of Beitl oand Breoan (18580 andd
Matty (1904 are the anly meports
af u calorigenic effeet of fdah thy e
extrues in g memmal.

Chne of vs TG TE) Toas e by
ing thyeeid functicn in goldish,
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Mavgasing aneddns, asing both syn-
eetie thyreesin and teiislothyeanin:
as wall ae desizessed parrst fish
[ Peepdeeemras grasraitor)  threnil
Tasmnch ar synthetie thyrmd hor-
e pracineed marked growth and
miprphagenie responses 1o oldfisl,
while desiceated parrat fish thyroid
failed to elicic any kind of responss
i geldfsh, ar experinenl wis o
ducted ta tast the efficacy of the pac-
ret fish thyreid propareten used,
Remlts of the experiment wre v
perted in this puyper,

Mareniais apn MErioens

Bleven, acdult rale white  mies
elogert from u stoel eomdibone] 13
Iaboratory bife for s=veral  werks
prior to the start of Uhe expariment,
veepa toe-elipped Toe tndividnal iden-
frention, A Ner vandoo g2aignment
at three animals 1o a saline contrel
wrony, [owe Iooa gronp to recelve
satlinm L= hyrozxin pentahrdrate
[aamn Hesegnzh Laboratories Toe’,
wned forr o s geeup b ceeeiye desie-
peoid pereel fsh thycond, detecming-
riane of their relative UHVEALL G-
aumption were taleen by e method
of Lanber (19625, The terns rele-
rive ! 1= msed sipee the absalute valoe
of thie cpmdily o pErgen consmmed
= nut recerdnd an the kvmagreaph
clroom e,

Sines oonditions remained reason-
ahly covstent thoonghont the exeeri-
ment, vy inherent srror peodnoeed
by e apparatus shonlid be censtant.
The temperatnre within the aminal
terl shaonber was mapinipined of 24—
1" 4 The vest chamwber was zovered
with g darvk eleth and v signitican:
diffesonces wore ohinined in repreal
inge chepreatinne oo nminmals bestal
tusize wirhin nn hoer.

Tromseelaeny T weds Avwleny of Svicecy

Al dleterminatbions were ol bee
oot o msrning aod cacly al er
wonm, atter sehich the mumals wese
For wostamilam] pellebed] it Fraad
bt vt wneer, wis remeei] Frarn the
cavees duarine awpd-evening of leasi 12
Towarn s |;-z'-||||' to The nexl seress ol als-
S PVILEIT,

The arithmetic mean: of the asi
iliree of Taue preegperimental L0
manite determinatians for eacl
rcge wisre s oas hasalt
(Table 13, Ta this way all animals
servil s the o oown slandaals of
comparizen in additine telavinge the
5-,4||ir_|-:: irlli-'i_' -:_'r': sonlrals available as
comrrn stamlards Quring e eaa!
prperimenl. Vislues n Tabde I orep
resanl kymesgraph readings In omm)
gin bealy welght of monse per 10
rdennnles, Dala wars lested Por sie-
nificanee naing the H ojest of Tate
amil Clelland (1957, pp. 10811173
with the Tevel of sizoileawce, alphs
L, vhosen us 0005,

e lixh ner e
sronnd Goa prowder ad (le poawder
passed throngh Mo, 25 a1k bolting
cloth. Thoth parrol feh iy eoid e
dler ad thye rosin were dissalved in
04N WalE, opealealized with 10K
HCT awd diloted to the desived con-
ceniration m bufered saline aljost-
pd to pH 7.2, Thyroxin (5.2 ug o
body weight 5 or parerat fshe (el
(D parSem boddy weight] was in
seeded] intraeahdoreiaally. AL ani-
mials neluding eontrols reseivd 0,06
oo of fnid per g hody weixhi,
Tielprive oxvgen corsurpion of all
animals was cetermined o days 1.
S 4 A T, 10, and 12 follow e the
:'-inp.'ll: gyt ioa and all andmsls wers
saerifieed vsineg sther ancd eavefalls
nacrppsied an o day 14
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The walative axyesn consumption
pf trestad gmize e swmmarized i
Table 1. Differences for dava 1, 7,
10, gmd 12 are nal statizteally zie-
nifivant. Differences Tar davs 2 4,
anil 3 are significn and e day 5
are hirhly sicnifioant.

Bespooses to chyeoxin amd  fish
thyraid extract were guits similar
in bach mpgnitade of change and
ditratian of change. The onsep of
respenses lagreed alimtly o the e
brewiml with parmat fAsh thyreeid,

[Xigisso

The presencs of @ calorizenic of
Feet of a teleast thyesid exiract in-
Jovted inta mice parallels the Andinge
of Bmith and Brown (1952 for
Ladesest Elgprwid extraet indseted into
the Iaboratery vat, and of Malls
(19541 Far shurk thyeeid exivact iu-
Jeotad into laboratars mmos,

Weerapay fiudings in rats treated
with Gish thyreid exirvac! have not

beerl reported, It wes surpreisinge 1o
find a definite vlecration af the siam-
acl in one of the faar anfmals in
sael af the exporimental goops, Tt
nce visthle echanges in the viseasal e
Lans ol members of  the  control
geangp. Twa of the remaining thres
aninals in weh wronpr showad sipes
ul deseluping oleers of the stemach.
Hair srection was noted imomed ialaly
alter mjeetion i all gronps, Tuener
CLERS, po LE2) stutes that crcetien of
hair i« a ::];m if "'|'1|1q:-|_'gﬂ'|u_-}' RRARITL
tian " melialed Tx tha Ay atia
atleenal system. Taie crectica dis
appeared in a few hours in conteol
animals, but persizled approsinately
24 bours Inche experiments ) aninals,

Mo osign of pometuse of vitl sre-
aans was evitlent in o any Aol and
the ulternticns of the stomach wall
were pbespreted as part of the Gen-
eral Adaptatlon Syndeoame, suegest
mE that our l.|-::1-;ﬂ;.._'|-x el hermasnes
were pharmacelogizal v elfective, Tn-
asrcnen uE the desaps aaml i the
preent axperiment with ooee were



18 Veonwrlicns Hivans
comparghle oo w body weight hasis
to these nsed inrats by Smith and
Browm (195327 1t appens likely -hat
drmas naed by thean wore sl poarnis.
enlooeally  effertive,  Heming and
Haltkamp (1933} sonsiufered  any

thing over 1.5 pzimm hody weizht
per cay of thyreen | Bonkh, ko line,
and Frepeh Lab. Philadelplia, Fa.j
pharmueolorically eTeetive i rals,
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