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INTRODUCT tON

THE POTENTIATION OF SKVERAL FNYSIGLOGICAL EFFLCYS OF
CATECHSLAMINES BY THYROID NOAWORL® NAB SEEN OBSTAVED FOR MANY VEAAS.
NUMEROUS §NVESTIGATORS NAVE NOTICED AN INGREASE IW TNE EFFEGT OF
ADRENALINE ON OXVGEN CONBUNPTION IN MYPEMTNYROIDISN. THE TACHYCARDIA
(HOUCED BY ADMINISTRATION OF ADREIMAL IRE %AS BEZCN FOUND TO BK
AUGMENTED tN HYPERTHYROID SUSJECTS OR THYRGID=FED ANIMALS. A SINILAR
JHGREZHENT IR TRE PRESSOR EFFECT OF NORADNENAL INE aAé SEEN REPORYRD
AFTER THYRGID FEEDING IN VARIOUS SPEGICS. THE TKYROID STAYK oF TNC
ORCANISM NAS ALBO SEENM SHOWK TO AFFECT THE SLVCEMIC AND SLYCOGKN-
CLYTIC ATSPONSES YO ADMINISTERED CATKCHCLAMINES. FURTHERMORE
NYPERCLYCEMIA PROVOKED BY ADREMALINE INJECTION IS INCREASED M
HYPERTHYRCIDISM AND DECREASED IN AYPGTRYROIDISK (1),

THE AUGMENTATION OF THE PHYBIOLOGICAL ZPFECTS OF EX0IENOUS
CATECHOLAKINES AFFECTS THE MAGNITUCE RATHER THAN THE TIKE-CGURSE ©F
THE RESPONEE. THYROSD NORMONES COULD ALY 8Y INCREASING TNE CORCENe
YRATION OF ™ AVAILABLE ™ CATECHOLAMINES 1IN THE TISSVE, AT THE
EFFECTOR SITE, THIS MAY S BROUGNT ABOUT CITHER BY A GREATKR UPTAKE
OF CIRCULATING CATECHOLAMIKES BY TISBUE OR BY A SLOMWER RATE OF
IRAGTIVATION OF THE BIOCSENIC AMIRES ALREADY PRESENY 1N THE CELL.
THYROID WORHORES COILD AFPFECY E:TNER PROCESS GR DOTH OF TNEM,

ALTHOUGH THE BIQLOGICAL EFFECTS GF EXOCENOUS CATECHOLw

AMIBES ARE WELL ESTABLISHED, THE MECHANISHN LEADIRS TO THE
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DIBAPPEARANCE OF THESE EFFECTS 18 STILL UNKNOWN, THE RAPID DIGAP-
PEARANCE OF CATECHOLAMINE ACTIONS MAVE LED SOME INVESTIGATORS TO
mhmw THAT TNE ENZYMES RESPONSIBLE FOR GATLCHOLAMENE OEGRAOATIONS
NCHROAMINE OXIDADE AND CATECNOL=O-~MITHYL THANSFERASE, AXE NOYT
PRIMARILY INVOLVED 1K THE S10LOGICAL BIBPOSAL OF SYMPATHETIC ANINES.
LATELY, GREAT ATYTENTIOR HAS BEEN GIVEN TO A SECOND MODE OF
INACTIVATION OF ADRCNAL INE AND NORADRENALINE 3 BINOING To $ITES (2).
IT I8 POSTULATED THAT THYROID MORMONES WOULD ACT BY OCCUPYING THESE
BITES AND TRUS WOWLD PREVENT THE BINDING OF (NTRACELLVLAR CATECNOL=
ARINES. THE ANINES WOWLD THEN GF FREE YO ATTACH TO THE EFFECTOR
81128,

WHEN THIS WORK WAS BTARTED, TME ¥ GINDING THEORY ™ wAS
JUST BEING DEVELOPPED AND AR ATTEMPT WAB MAOE TC TEST IT iK VIVQ,
IN THE WHOLE RAT. [T WAS POUND THAY TOO MARY UNCONTROLLABLE VARIABLES
WERE IHVOLVED AND THAT A SINPLER SYSTEN WAB REQUIRED FOR A BETTER
UNDERSTANDIRG OF THNE MUCNAMIBN. TWEREFORE, (N YITRO TXPERIMENTS ON
tSOLATED BHALL IMTESYINE STR{PS WENE UNDEATAKEN. THE EFFECTS OF
ENDOGEUCNE AND EXOGENOUD THVROXINE ON THE URYAKE AND SINDING OF
ADRENAL INL WERE YESTEO.

iy wAS purinc THIS PERICO THAT (. mVRtﬂlt, FROM THIS
LABORATORY, SHOWED THAT VARIOUS THYROXINE ANALOGUES HAVE AN
INHIBITORY EFFECT ON CATECHOL~C-METHYL TRANSFERASE AGTiVITY (3).
OUR NORK QUITE HATURALLY MAS GRIENTATED TCWARDS A CORFIAMAY|ON GF

HavRinEs? aEsiLYs. THE ZFPECTS OF THYROXINE ON 1ATESTING
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CATECHOL~O-METHYL TRANGFERASE WERE ALSO STUDIED.

WE MOPED TMAT WHMATEVER CONTRIBUTION TRI® WORN WILL MAKE
IN THE FUTURE, IT WILL %OY ADD YO THE ™ .. CURRENT CONFUSION IN
ADRENAL MEDULLARY=THYROID RELATIONBHIPS ... ONE OF THE MOSY

CMARACTERISTIC FEATURES OF RESEARCK IN THIS FiELp. " (1).



REVIEW OF L ITERATURE

PAIT 1. MODIFICATION OF THE PHYSIQLOGICN, EFFECTS GF £XCGENOLS
CATEQHOL AMINES BY THYROID HORMONES

GREAT PROGRESS NAG BEEN NADE S81uCE 1908 wuEN KRAUS ANG

FRIGDEATHAL (4) OBBERVED THAY ADNEMALINE INJECTION COWD RIKIC THE
THYROTOXIC STORM. NUMERGUR CXPERINENTAL RESULTS NAVE SHOWH THAT

THE POTENTIATION OF GATECHOLAMINE EFFECTS BY THVYROID NORMONES
OCGURS 1N THE WHOLE ANIMAL AS WELL AS 1§ TRZ |SCLATED oRaAx (1),

IS THE FOLLOWING DIBGUSRION, THNE PHYDIOLOGICAL EFPECTS OF ADMIN=
1STERED CATECHOLANINES uiu FIRST 8Z CXAMINED IN THE CAGK CF ANIMALS
1N VARIOUS TNYROID STATES. THZ SELOND BZCTIOR WILL BE OEZVOTED TO
THE ACTION OF CATECHOLAMINES ON ISOLATED TISBURS AS A FUNCTION OF

ENDOGEZROVE OR CXOCINOUS THYRCID MCRMOXE CORCENTRATION.

A} INE PHYS10L0QICAL EFFECTS OF AGNIN)SYERZD CATECHOL=
N 1 R U 1) EuTHYROID AMIMALS

T WA 1K 1895 THAT QLivER AND Scwarkr (5) cszavio Fom
THE FIRST TIRE THAT AR INJECTION OF ADRENAL EXTRACT INTO 00GS RESULTED
1% A RISE OF BLOOD PREDSUAR. THE EFFECT WAS ATTRIBUTED TG THE PRESCNCE
IN THE EXTRAGT OF SYMPATHIN. AFTER ADRENALINE AND NORAONENAL IHE HAD
BEEN IBOLATED AND SYNTHESIZED, THEIR RESPECTIVE KPFECYS COWLD 8C
STUDIED NDEPRNDEATLY. THE O-1BOMERS CF BOTH ANINES WERK FOUND TO HAVE
THE SAME PHYSIOLOGIGAL EFFECTS AS TNOBE OF TNC L-FORM, BUT HICHER -

DOSZB OF THE FORMER WEREZ REQUINED.
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I8 ALL SPECIES WHIGCH HAVE BEEX STUDIED, 1Y MAS BEEN OBSEAVED
THAT THNE INTRAVENOUS INJECTION OF AORENALINE OR NORADRENALINE 19
FOLLOWED BY AN INCREASE OF THE OXVGER CONBUMPTION. SUBCUTASECUS 1MJEC-
TION HAS THE SAME EFFECT SUT A DELAY 1H THE REGPONSE I8 OBOERVED,
THE SLOW INTRAVENOUS INFUSION OF ZITHER AMINE INCREASES OXYQEN
CONBVHPTION ALSO (6, 7). IF TNE DOSE OF INJECTED ADRENALINE OR THE
RATE OF INFUSION I8 AUGMENTED, TNE OXYQEN CONSUNPTION 1S DECREASED
(8).

INTRAVEROUS OR INTRAARTERIAL I1NJECTION OF NORADRENAL INK
CAUSES A RAPID DRCREASE 1N BLOOD PRESSURE DUT TO PERIPNERAL VASO-
CONBYRICTION (9). INMUECTION OF BMALL DOSES OF ADRENALINE, EITHER 8Y
INTRAVENOUS OR BY INTRAARTERIAL ROUTE DOKS NOT AFFECT BLGOD
PRESSURE, SUT WITH LARGE DOSES A DECREASE (4 SLOGD PRESSUNE NAS
seen osserved (10).

AT SMALL DOSES, ADRENALINE HAS A POBITIVE CHRONOTROPIC
AMD INOTROPIC EFFECT OW THE HEART (11, 12). NORADRENALINE DOES NOT
APPEAR TO APFECT THE WEART AT SMALL DOSES (13), WHILE MORACRENALINE
HAS BAINLY A CONSTRICTOR EFFECT OR PERIPHEMAL BLOOD visszws {14),
ADRERAL IRZ ACTION VARIES WITN THE ORGAN STUOIED. THERE 18 A MARKED
CONBTRICYION OF THE BXIN BLUGD VESSELS reugouaic ADRENALINE 1MJECTION
{15}, BooD VESSELE OF SXELETAL MVUBCLE SEERM TO SE GILATED {16).
PORTAL VEIN APPEARS CONSTRIQTED, THE EFFGCOT OF ADRENALINE OF HIPATIC
VEIN 18 NOT ELucioaTED {17, 18).

THE VARIOUB EFFECTS OF CATZCHOLAMINES ON PERIPNERAL ORGANS
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ARE NOT CLEAR. ADRENALINE INJECTION CONTRACTS TNE BPLENIC CAPSULE {19)
AND IMCREASES LIVER voLure (20). THE €FrgeTs ON THE UTERUS ARE DiFFge
RENT DEPEHTING UPON THE STATE OF THE ORGAN (21). THE TONUS OF THE
STOMACH 1S DECREASED 8Y ADRENALINE (22) AND THAT OF YHE BMALL INYES~
TINE 1uK18iTED (23), BOTR ADRENALINE AND NORADRENAL INE WAVE A DILATOR
AGTION ON THE GRONCMI, TNE FORMER 8EIMG MORE POTENT (24). THERE 18 STILL
CONTROVERSY CONCERNING THE EFFECT OF ADRENALINE ON THE THYROID GLAND.
ResuLts oavaineo usine 130 1001 ne—neLease as A weasure oF THyRoID
SLAND ACTIVITY ARE WOY coNCLUSIVE (25)., SoME AUTNORS CONSIOER THAT
ADRENALINE ACYION ON THYROID CLAND MIGHT BE I1NDIRECT. BLOOD VESSELS
TO AND FROM THE GLAND ARE KNOWN TC B& EXTREMELY SCNSITIVE To
ADRENALINE DILATOR EFFUCT. AN (NCRZASEZ IN SLGOD FLOW RATHER THAN A
DIRECT EFFECT ON THE GLAND ITSELF, HAS BEEN ASBUNED TO OF RESPONS)BLE
FOR THE INCNEASE IN THE RELEASE OF 'a,loonu: IN THE BLOOD LEAVING
THE sLanp (28),

THE HYPERGLYOEMIC RESPONSE TO ADNINISTERED CATECHOL=
AMINES #AS BLEN A PHENOMENOM OBBERVED FROM THE EARLIEST REPORTS
(27, 28). Tuis wveereLYCENIA 19 ACCOMPANIED BY AN INCRUASED
GLYCOGENOLYS I8 tw THE LivER {20) AND 1w STRIATED Musce (30). In vw
CASE OF ADRENALINE INJECTION, A SIMULTANEOUS INCALASE IN 8L00D
LAGTATE 18 novicED (31). SoME AUTHORS NAVE ATTEMPTED YO RELATE
THIB LACTATE INCREASE YO THE CALORICENIC EFFECT OF ADRENAL | XE
(32). Tur mecuANIsM oF AcTioN oF ADRENALINE IN SLYCOGENOLYBIS MAS

BDEEN aTUDIED ExvEnstveLy (33). ADRENAL IWE, BY INCREASING TWHE
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C ONCEATRATION oF cveLio 3!,5V-AMP, AGTIVAYES THE INACTIVE
PROBPNONVLABE. THIS ENIYME 18 THE FIRST STEP (N THE TRANSFORMATION
OF GLYCOGEM INTO GLUCOSK, AND, MOREQVER, IS THE LIMITING STEP "
THME BATE OF TMNE RTACTION. IN ALL THE Tissucs srun‘lzo, ADRENAL | ¥E
INJECTION CAUBED AN INCRCASK N cYeLic AMP CORCENTRATION. A
CONCOMMITYZHT 1NCREABE (N ACTIVE PNOSPNOAYLASE ACTIVITY WAS Fousp
IR NEART, BKELEYAL MUBOLEZ AND LIVER. BECAUSE THE INCREZASE IN
CYCLIC AMP AND IN ACTIVE PHOBPHURYLABE MAS TAKING PLACE AT THE
SAMD TINE THAY TAGHYCARDIA WAS OCCURING, SCVERAL ATTEMATS WAL
MADK TO EXPLAIN THE CARDIAC ACTION OF ADRENALINE AS A FUNCTION OF
THESBE PACTO®S (34, 35), AY THE PRESEWT TINE, THERE 18 NO AGREEMENT
o8 THIS ThRORY (36},

2) HyeraTnyRo1o AiwaLS

LOKS BEFORE AOREMALINE AND NORAORENAL IKE SPECIFIC EZYFECTS
MAD BEER ELUCIDATED, TNE RELATIONSHIP BETWKEN SYMPATHETIC sysyeM
ARD THYROID GLAND HAD BXEN NEOOONIZID. THE OBSEAVATIONS MADE ON
HYPERTNYROID PATIENTS STIMULATED MANY INVESTIGA ORS 3 RVMERDUS
CONTRADICTORY REPORTS ON THT SYHERG!SH BETVEDN CATZCNOLAMINES AND
THYROID HORMONES APFTARED. AB PREVIOUSLY BTAYRD, THE DISCAEPANCIRS
IN EXPERIMENTAL MEBULTS HAVE NOT YET BECN EXPLAINED.

TNERE 18 GUMERAL AGREENENT, MOWEVER, THMAT IR HYPER-
THYROIDISH, THE RISE IN OXYUEN CONSUWPTION |ROUCED §Y CATE CNOL~
ARINE AORINISTRATION 18 LARCER TNAN TMAY OOSCRVED (M EUTHYROIDI N,
(1), Suswcuramcous invcerion or AGRENALINE INTC NCAMAL OR THYRG{D=

FED RATS WAS BEEN SHOWN TO TLEVATE OXYOEN cONSUMPYION. THIS



INGREABE, BIGNIFICANTLY HIGNEN IN TRYRGID-FED RATS, COWD BE OB EERVED
UP TILL 14 HOURS FOLLOWING ADRENALINE INJECTION (37). SiMiLAR
GROEAVATICNS WERE MADE ON THYNOTOXIG PATIENTS OR ON TREODOTHYACH | NE~
TATATEC SUBJECTS. DURING ADRERALINE INFUSION THE INCNEASE IR OAVGES
CONSUMPTICN WAS KISRER IN THESE TWO GROUPS WHEN COMPARLD TO EVTHYROID
PATIEUTS. MOREZOVER, THE RISE IN OXYGER CONSUMPTION IN THYROTOXIC
PATIENTS, WAS BROUGNT ABOUT AT A RATE OF ADRENALINK INFUSION LOWER
THAN THAT AT WHICH THE NORMAL SuBJECTS REACTEO (38). Rine (39)
STUDIZD THE RESPONSE OF NOAMAL AND THYROX!NE-TREATED RATS YO A
BINGLE INJECTION OF ADRENALIRE. AN INCREABED RESPONSE TO ADRCNAL | BE,
AD SHOWN BY A GREATER INCREASK I OXYOEN CONSWMPTICK, WAS cascaved
1% THYROXINE=TREATED RAVS. ANIMALS XEPY EIGKHT WEEXS ON THYROX I BE
INJRCTIONS KURIBITED 94,95 INCREASE AFTER ADRENALINE 1MJEGTION.
PRETREATMENT WITH THYRORINE POR A PERIOD OF FOUR WEEKS RESULTED N
ONLY 54.3% INGREAST. WNTN THYROXIRE WAS GIVEN ONLY FOR oNE weEx,

NG BERSITIZATION MAS SMOWN } THE SAME INCREASE WAZ OBSEAVED IN SOTH
TREATED AND NORNAL ANIMALS. SWANSON CONFIANED RING'S OGOERVATIONS
TRAT THE POTENTIATION OF ADREKNALIRE ACTION DEPENDED UPON THE THYROID
STATE OF THE ARIMALS. IN CRDER TO CONTAOL NORE AGGUNATELY THE LEVEL
OF CIRCILATING THYROID NORMONES, SME KL ININATED ERDOSLNOUS THYRG 1D
HORMONES BY BURSICAL REMOVAL OF THE TAYRDID GLAND. THE RAYS wWeag
THER IRJECTED WITRH VARIOUS ANOUNTS OF TNYROXINE, AFTER A CEZRTAIN
PERIOO OF TIME NAD KLAPSID. THE RANGK OF THYROXINE CONGENTRATIONS

IRJECTED INTC THE RAY, SURCUTANEOUSLY DALY FOR A PERIOD OF FOUR



L T I

WEEKS WAB FROM O TO 4B va. {0,3,12 ANp 48 va.). Tug RESFONST OF
THESE RATE YO A BIRGLE INJECTION OF ADRENALINE BAS THEN COMPANLZD YO
THAY OF NOAMAL RAT . IN THYROXINE-TREATED ANIMALS, TND REZSPOMEE To
ACRENALINE WAD INGREASED. THE IKCREABE iN THE RCEFONSE WAS PROPORT™
1ONAL TO THE LOGARITHM OF THE DOSE OF TNYROXINE ASCEIVED (40).

IN EXPERIMENTS WHKERE THE EFPECTS OF ZHDOCENOUS CATECHOL
AMINES WMIRE SLOCKED BY EFIDURAL COGAINE INJECTION (4i), oR @Y
piszkaviime {42), A POTENTIATION OF THE CALORIGEMIC LPPECT OF
EXCCEROUS ADRERALIHE OR NORADREHALIRE WAS FOUND IN BOTH THYROIO~
YE0 0003 {87), AMD THYROXINE~TREATED RATS {42).

TRE CARDIOVASCILAR SYSTEN HAS PROVIDED A CONVENIENT TOOL
FOR THE INVESTIGATIONS OX ADRENAL=~THYROID INTERRELATIONS.
QUINICIANS HAVE OFTEN OBSERVED THE SZNSITIZATION OF TNE MEART OF
THYROTOXIC PATIENTS TO TXGGEMOUD AOGRENALINK. A NORE PACHIRENT
KFFECT OF ADRRNALIBE ON TACNYCARDIA NAS OEEN REPORTED I HYPEA
THYROID DOAS {43). IN THIS SERIES OF CXPERIMINTS, ADRERALINE
INJECTION HAD A DEPAESOOR SPFECT WHICK MAS BTILL GNMANCED ¥
RYPERTHYROID ANIMALS. FURTHERMORE, THE THRESHOLD DOSE OF
ADRZNALIRL WAS LOWER IR THE MYPERYHYROIO THAN IN THE NORMAL 0OGGS .,
I8 ANCTHER SZRIES OF EXPERIMENTS (44), TNYROID FUNCTION IN THE DOG
WAS DESTRUYED BY TREATMINT OF THE ANIMAL WITH LARGE 00SES OF
Y3V oo1ue. Tur poss wea THEw FED OK3SICATED THYROID. MomMAL DOGS
RERPORDED TO ADREHALIRE {NTRAVEROUS INJECTION BY A RISK !N BLOOD

PREBSURE, THYROID-PED 13‘!00!!!#&21&&?50 OOR3 KANIBITED A LOWER
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| NCREASE I# SLO0D PRESSURE THAR THAT OSSERVED WITH NORMAL ORES.
{NTRAVENOUS §RJEOTION OF NORADRENAL INE ALSO ARESUWLTED IN A SMALLER
RISE 1N BLOCD PRESSURE AMONG THE THYROISwPED 191 )0DINCPRETREATED
DOGE WHEN COMPARED YO THE HORMALS. TNE CONCENTRATION OF ADRENAL |NE
OR NORADREMALING USED IN THESE STUDIES WAS NOT @IVEN. INTACT 00GS
PRETREATED MITH THYROXINE FOR THO WEEXS DID NOT SHOW ANY GENBITIZ~
ATIOR OF THE MEARY TO EITHER ADREMALINE OR NORADALEAL I NE
InJEcTIONS (45), SEVCRAL AUTHORS, NOWEVER, NAVEZ REPONTED A
LOVERING OF ADRENALINE LETHAL DOSE 1M NYPERTHYROID ANIMALS (48,
49, 46, 4T). I MAX AR INGREASE IN THE PRESSOR CFFECTS OF
NORADRENALINE HAS BLEW REPORTED I A TYRGTOXIC SUBJECT] BUT NG
CHANGE 1N HEART RATE WAS CRSERVED. THERE WAS ALSC A MARKED OIFftw
RENCE IM THE TOLERABLE DOSE OF KORADREMAL INE X THE SAME THYROTOX1C
PATIENT {50),

EXTENSIVE |NVESTIGATIONS WAVE BZZN CONDUCTED ON THE ereecy
OF THYROIO MORMONES OR ADRLHAL |RE~)ROVCED MYPEAGLYCEMIA. IN THYROID-
FED RABRITS, PREVICUSLY THYROIDECTOMIZED, ADREHALINE CAUSZD A
GREATER RISE I} S1.000 GLUCOSE THAR IT DID IN HORMAL MABSITE (51).
THESE REBWM.TS HAVE BEZEN CONFIRMED IN THYROID=FED RABAITS WITH IRTACY
THYROID LANDS (52). ABBOT AND VANBURSK!AK COWLD NOT FIND ANY
DIFFERENCE BETWEEN THYROID~FLD ARD NORMAL CATS OR COSS IN THEIR BLOOD
SUSAR RESPONSE YO ADRENALINE {53). THE LIVER GLYCOGER WAS UNCHAMGED
BY THYROID=FELOING AND THUS DEPLETION OF LIVER CLYCOGEZR COW.D MOT 8K

IHVOLVED (H THIS LACK OF INCREASED RESPONSE. !N THYROIDECTOMIZED



GUIHEA~PIGS GIVEN A BINGLE DOSE OF THYRAOXINE TWEINTV-FOUR MOURS
BEFORE THE INJECTION OF ADRENALING, THE TNARSHOLD 0OGE OF ADRENAL i NT
FOR HYPERGLYCEMIA WAS LOWER TMAK THAT FOR THE NORMAL AKIMALS,
HOREOVER, THE DECATASE 1IN THE THATSNOLD DOSE WAS PROPORTIONAL YO THE
AMOUNT OF THYROXINE INVECTED {54). IN WYPOPHYSECTOMIZED FEMALE RAYS,
PRETREATED WITH THYROKINE, THEZ GLYCOGEN LEVEL N STRIATED MUSCLE VAR
DECREABED 8Y THE INJSECTION OF ADRENALIRE. THE SLYOOSEZN LEVEL WAR
MEAQURED IN RECTUS PECTORIS, QEFORE A SJINGLE AOREHALINE )RJECSTION.
AFTER ADRENALIWZ INJECTION, THE PERCENT OECRZASE OF THE CLYCOCKH
CONCENTRATION N REICTUS PECTORIS, ABOOMINAL MUSCLE AND DIAPXRAGH,
CONPARED TO THE LEVEL 1N RECTUS PECTORIS SEFORE THE INJECTION, MAD
RESPECTIVELY § = 383, « 62%, - 628 (55). in RARSITS $Y¥O WITH DEQ~
G1CATED THYROID POR FOURTECN DAYS, THE THRESHOLD DOSES OF ADRENAL=~
INK ARD NONADREMALINE TO HYPERGLYCEMIA WERE MEASURED 8V T WNDE-
LERBURS (52). DOSES OF CATECHOLAMINES RANGING Fmon 30 Yo 480 ug

PER KILOGRAM OF 80DY WEIGNT WERE (HJECTED SUSCUTANEOUSLY INTC
HORMAL RASSITS. !N THYROIO-FED RABBITS, A SINGLE DOSE OF ADAEKALINEZ
oF 80 UG WAS ASSAYED AND GAVE A RISE IDENTICAL TO TNAT GOTAINZD
WITH A DOSE GF BS UG TN THE NORNAL COKTROLS. NORAORENAL INE WAS

LESB EFFPICIENT N ROTM KORMAL AND THYROID=FELD nﬁuns 15 TME
INDUCTION oF NYPERGLYCEMIA. [N TRZ NORMAL RABBITS, 228 ua/xs

WAS NICEBBARY TO ELICIT A RESPONBE IDENTICAL VO THAY OUYAINED WITH
ADREMAL INE. MORKOVEX, THVRGID~FEEDING FURTHER INCARASKD THE DOSE oF
ADRENAL INE RECESSARY, SiNCK 250 va/¥a WAS NOW NECEBSARY TO ELICIT

RYPERALYCEMIAL
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Iu NYPOTHYROIDISN OR ER YHYROIDECTONIZED ANIMALS, THE
RESPONSES TO! CATECHOLAMING INJECTICH ARE SITNER UNCHANGED ORt
DECREASED. | (e',

OxveEn CONSUNPTION FOLLOWING PADRERALINT INJECTION WAS
FOUND TO BE INCREABED IN TRYROIDZCYOMIZED RATS {37). THE InNcAZASE
IN OXYEEN CONSUMPTION, HOMEVEN, WAS LESS PRONCUNCED TNAN TNAT
OBSERVED 1M NORMAL CONTROLS. THESE RESWLYS WKRE CONPIRMED BV
SEVERAL WORKERS 18 DIFFZRELT LABORATORIES {39, 56). Tux
INJECTION OF mMau TS THYRG!DECTONIZED ANIPALS RESWI.TED IN A
DECREASE N YHE REGPONEZ AC NEABURED BY OXVGENU CONBUMPTION,
ALTHOUSH THE OXYOQEH CONBUMPYION WAS LKSS ELEVATED, THERE WAS BYMLL
A AESPORSE TO ADRTHAL INE INJECTION 1M THE TWYRO)IDECTONIZED
ARIMALD. SUANSOR DID NOT FIND A RISE % OXYOEN CONOUNATION AFTER
AORENALINE WAD BEEN INJECTED INTO RATS THYROIDLCTOMIZED FROM
PIFTEEN TO BIXTY DAYE PRIOR ADRERALINE INJECTION. THE OXYOLN
CONSUNPTION WAS MEASURED IRTERMITTENTLY FOR FOUR NOUAB AFTEN A
SINGLE IRTRAMUBCULAR INJECTICK oF apncwaline (40). Twis womwgR
CLAINZO THAT THE DIBCREPARCIES BETMEER NER RESULTS AND THOSE

PREVIOUSLY REPORTED WERE PROBABLY DUE TO THE FACT THAY THE

T‘) ABRIMAL IR WAS A PURIFIED EXTRAGY OF OX ADREMAL MEGULLA AND Cile
TAINGE THE THREE AMINES FOUND RORMALLY (N THIB GLAND 3 DOPAMING,
HORASRENAL INE AND ADRETWALINE.
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ANIMALS USKD 1% THE PREVIOUS EXPERINEINTS MENE MOY COMPLETELY
DEPLETED OF THYROID HORMDNES. THE GILY OF THE AMIRALS USKD IN TRE
EARLIER CXPERIMENTS WAG NOY CONTROLLED AND THE POSBIBILITY OF AN
EXTERNAL SOURCE OF THYNDID HORMONES IN THE DIKY WAS 0T ELIMINATED.
THE LEVEL OF CIRCRLATING THYROIU NORMOKES 1N TNESK ANIMALD NIGNT
THEREFORE NAVE BEEN CLOSE TO NORMAL, DUE YO INGESTION OF THYROID
HORMORES FRON THI mcr.'

APTER A SINGLE INJECTION OF ADRENALING, TME RESPONSE OF
THE HEARY OF THYROIOKCTOMIZED RASHITS WAS IDENTICAL TO THAY
OBSERVED WITH TNK NEARY OF momMmAL RAGBITS (46). In MyxogomMATOUS
PATIENTS, THE WEANT RATE MAS UNAFPECTED BY ACRENALIKE OF NORADRESALe
twe imrusion {50), TREATMENY oF KYPOTNYROID PATIENYS WITH &ITHER
D-_o OR L-YHYROXINEZ DID NOT AFFECT YHE GARDIGVABCULAR RESPONSE Y0
ADRENALINE. 7 WAS SUGSKBTED BY THE AUTHORS THAT ONLY A MIGN LEVEL
OF SIRCULATING THYROID HORMONES AFFEGYS THE RESPONEE OF THE
CARDIOVASCULAR SVSTEN VO cavzckoLAmines (5Z). in 199 jopiup~rreaTeD
0023, A DECREASE !N THE SLO0D PRESSURE RESPONOE WAS FOUND WITH
EITHER ADREHALINE OF HORADRKNALINE IRJECTION (44). Suasisinay,
FEEDIRG DZBSICATED THYAQID TO THESE COSS PROVOKED A FPURTHER DECREAST
(R THE RRSPONSE.

A GRADUAL FALL IN THZ BERSITIVITY OF THE SMOOTN NUSCLE OF
TRE HIND LEGS OF THE CAT OCCURAED AFTER THYROIDECTOMY. SENSITIVITY
TO ADRENALINZ WAS )1RDUCED 8Y DEKERVATION OF THEZ MiND Les8 (58).

CONCERNING ADRENAL INZ~INDUCED NYPERGLYCEMIA, THYROIOSCTOMY -

WAS FOUUD YO MAVE ZITHER HO EFPECY ON A OLCREASED EFFECT. in rABBITS,
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A. DECREABE 1IN THE NYPERGLYCEMIA PROVORED BY ADRENAL (NE WAS OBSTAVED
AFTER THYROIDECTOMY {51). THE OECRCAZE WAB PROPGATIONAL VO THE
GLUCOSE BLGOD LEVEL BEFOHE ADRENALINE (18JRCTION. A SMALLER DZCREASK
WAS ODSESRVED AMONG THE ANIMALS WHICH EXRISITED YTHE LOWER GLYCEMIA
BEFORE THE ITHJECTION. (i GUINEA~PICS, THE THRZSHOLD FOR ADRENAL | 8E
WAS ELEVATED, N THE THYROSDECTOMIZED ARIMALS COMPARED TO THE NORMALS.
WHILE 3 MICROGRANS WERE THE MINIMAL DOBE OF AOREMALINE REQUIRED TO
PRODUCE MYPERGLYCEMIA §H WORMAL AMIMALS, IN TNE THYRC!DECTOMIZED
ANIMALS, 15 MICROGRAMS PER NILOGRAK OF BODY WEIGHT WAS THE MINIMAL
oosx mequiren (53). Ik RATS, THYROIDECTOMY WAS FOUND TO )NORKASE
THE REGPONSE TO ACRENAL IKE,WHTRE SLYCEMIA WAS CONCERNED. SKELETAL
MUBCLE CLYCOBEN WAS SLICHTLY DECREASED, AFTER ADRENAL (HE INJEGTION
{59},

Bs THE _ACTIOM OF CATECHOLAMEINES ON ISOLATED TISSUES 1IN
RELAYTION TO_ENDOGEHOUS OR TXCGEROUS THYROID MORMONE LEVELS.

CATECHOLANIKES WAYE BEEN SHOWN TO EXERT THEIR ACTION ON

ALL TISSUES IHHMERVATED BY SYNPATEETIC FIoERrS, S0TH AURENAL IKE AND
NORADRENALINE HAVYE BEEZN FOURD TC HAVE ZITHER AN INNIGITORY OR AN
EXCITATORY ZFFECT, DEPENDING UPON THE TIOSSUE UNDER IMVESTIGATICON. IN
CROBR TO CXPLAIN BUCH A DIFFEREKCE OF ACTION CAUSED RBY A SINGLE
MOLECULE; ALQUISY PUSTULATED THE EXIBTENCE OF RECEFTOR R EFPECTUR)
S1YES (61). THE STRUCTURE GF THE RECEPTOR BITES WOWLD BE NEFFERENT
AHD THIS WOULD EXFLAIY WOW A SINGLE BUBBTRATE SOULD ELICIT BUCH

CPPOSITE RESPORGES., THE OIFFERINTIATION BEVTWEEN TWQ RECEPTOR SITES
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WAR BASED UPON THE OBUERVATION THAY COMPLETE SLOCKAGE OF THE
BYHPATOMIMETIC SVETER WAS SRCUGHT ABOUT BY THE USE OF VARIOUS
SYMPATHOLYTIC DRUCR. DESENDING UPOY THE ACVIONS SLOCKED BY ORE OF
THO DRUGS, THE RICEPTOR 1M THE TISSWES WAS JOENTIFIED AS ALPHA OR
SETA. FURGHOTY POBTULATED THE EXISTENUS OF A THIAD ARELCEPTOR BITE,
SPECIFIC FOR THE [RMIBITORY ACTION OF CATECHOLAMINES O8 THE SMOOTH
MUSCLE OF THE SMALL IMTESTiNE (60), HOWEVER, 18 LATER WORK THIS
AUTHOR AGREED OR THE EXISTERCE OF ONLY TWO RECEPTOR SI7E8, OH THE
BASIR THAT BYHPATHOLYTIC DRUSS FOR DOTH ALPKA AND DETA RECEPTORS
WERE MEQESSARY TO 1HOUGE CONPLETE BLOGKADE GOF YHE ckrscnOLAHeus
ACTION tN THE SHALL INTESTING,

ALTHOUGH MO DIRECY SROOF OF THE EXISTENCE OF RECEPTOR BITES
ARE AVAILABLE PRESENTLY, AND IR SPITE OF THE FACT THAT ALMOST NOTNING
13 KNOWM ABOUT TNESE 31TES, 1T WAS STIMULATING TO SCARCH FOR AN
AGTIOH OF THYROID WORNONCR AY THIS LEVEL. THYRGID MORNONES COULD ACY
AT THIS BITC AS ACTIVATORS, IN A FALNIDNM BIKILAR TO THAT IXHIBITED
B8Y THE ACTIVATORS OF KHZYMES. BLCAUSE THIS THLORY PRESSNTLY 15 HOT
BASED GH SOHCLUBIVE EXPERIMENTAL FAGTS, !T WILL HOT BE QEVELGPPED
FURTHER. EXPTRIMESTAL OBUZRVATIORS Will SF DISCUSSRO, ANO !T WILL B
ATTEMPTED YO CORRELATE THE FIuDINGB TO A POSSISLE ACTION CF
THYROID MOBMONES AT THE BESEPYOR SITES FOR CATECHOLAMINES.

14 THE FIRSY SECTION, THE KFFECT OF BENDOSEROUS THYRGID
HORMORE LEYELS ON TMZ PHYSICLOGICAL ACTIONS OF CATECHOLAMINES ON

1 SOLATED TH380E8 WiLL BE DiBCUSEED.
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Tug CRYERVATIONG RELATED YC THE EFEICY CF TXCRENCUS THYRCID
HORMONES O8N CATECKOALAMING ACTIONS DN IBCLATED YISSULS WiLL 8r
PROYERTICD N THE BECORD SECTAN.

V) EFFECYS oF ADDIO CATEEMELAMIRES QK 180LATED TISSUECS
FROM AMIMALS tH: VARICUS TMYROID STATEY

Breonrg ENTERING THE MAN UGJCST MAYTER. 1T 1% NECE2SARY
TO FXPLAITR THAT OMLY THE CRACR BTIONG DBTAINED WiTH PURF HCRITONES
Wili BE PRESENTED WERE., NUMCROUS FXPURIMENTS WAVE BECN mADE WITH
CATECMOLAMINES ARD THYROID HONMONES, USING HORMONED Wi)CH WEIRE
HOY PURE. 7 BZEMED THMAT THE CONFUBIGN EXISYIHG ALREADY, WNEN
STUDIES WERE HADE WITH PURE HORMONES, WAS GREAT ENOVGH § IT WAS
THCUGHT THAT 1T SHOULD NOY BE INCREASED DY CONSIOZRING THOSE
EXPERIMENTE WERT " ADRENIN ¥ [CRUDE EXTRAGCT FROM THE ADRENAL
KEOULLA) OR ¥ AORERALIN ¥ (PURIFIED EXTRAGT OF ADRENAL MEDULLA)

WERE USED. THE RESTRICTION MADE HERE, DOES XOT IMPLY THAT TMEBE
SXPERINEMTE ARE MOT VALIC, BUY THAT THEY WCULD NOT COMTRISUTE MUCH
TO OUR DISCUSSION.

THE EFFECT OF ADRENALIKE OGN THE WHOLE HEART NAS BTUDIED BY
bie DomALp {62}, THE WHOLE HZART WAS ISCLATED FROM NORMAL OR THYARO D=
FED TERRAPINS. THE 1MCREASC IN OXYCEN COHBUMPTION, FOLLOWING THE
ADDITION OF AORERALINE TO THE PERFUSICH MEDIUM, WAS HEASURED. A
SICHIFICANTLY RICHER INCREASE WaS FTOUMD WITH HYPERTHYROID MEARTE
COMPARED TO THAY CBSEAVED WITH YNE NORMAL ONES. HOFFHARE £T AL.

STUDIED, 1N YHE WHMCLE HEART OF CATS AND GUINEA~FIGR, TRE RESPONSE T0O
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ABRERKAL IHE AB A FUKCTION OF THE AMINE OORCENTRATION 1N THE
HEDIUM {63). THE ENDOGENOUS THYRDAINE WAS ELIMINATED BY BURGICAL
TRYRGIDECTONY OF THE ANIMALE. AFTER CIGHT TO FIFTEER DAYS MAU
FLAPSED, THE ARIHALS WERE INJECYED WITH THYROXINE FOR A PERIOD OF
THG TO E{3HT WEEKS. N MEARTS FRON ATHYRCID CONTROLS, (NCREAGE (R
AMPLITUDE AND 1H RATE WAD OROUGHY ABOUT BY A MINIMAL DORE oF 0.06
MECROGRAM OF ADRERALINE, N MZARYS PRON THYROK(NZ~TREATED ANIMALL
THE TNRESHOLD DOBE AVERAGED U.01 MICROGRAM. THE REZBPOKSE YO ADHCNAL—
INE BOTH YN RATE AKD (N AMPLITUDE WAS LARGER WITH THE THYROX!NZ=
TREATED KEARTS THAK TRAT WITH THE ATHYROID CONTROLE. HO OATA WERK
PRESENTED CONCERRING THE REBPONZES OF THE MTART AS A FUNCTION CF
THEZ DURATION OF YHYROXING YREATHENT .

THIER EY AL. STUDIZD THE RESPONSBE OF 1SCLATED ATRIA FRON
KYPERTHYRLCID OR EUTHYROID RATS, TO SOTH ADRENAL INE AND MORADRZRAL-
t98 (64). THE COSE-RESPORBE GURVE WAS HIGNER I8 YTHE CASE OF THE
HYPLRTHYRGID AHIMALS THAN N THE CABE OF THE CONTROLS. AT ZQUIVALENT
DOSKE® OF EITHER CATECHOLAMI!NE T SHOWED THAT A GREATER (NCREASE %
ATRIAL RATE WAS ORTAINED 18 THIC CASE. THE SHAPES OF THZ CUSYEZ WueE
IOERTICAL, AND NO OISPLACCMENT TO THE LEFT OBSLZAVED WITN THE D44k~
REJPONBE CURVE FROM HYPERTHYMOID ATRIA. THIS SHOWED THAT THE THAEE-
HOLD DOBE OF EITHER ADRENALINE OR HORADRENALINE WAS MOY LOWERED 28
ATRIA FRON RVPERTKYROID RATS. THE AUTHORS CORCLUDED THAT ATRIA FROM
BYPEATHYROID ARIMALS, WCRL ROT SEMBITIZED TO THE ACTION GF BICAENIC

AMENES. THE CHANOE IM ATRIAL RATE FOLLOWING ADOITION OF EITHER
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CATECHOLAMERE TO THE MEDIUM uas; HEVERTNZLESS, SBIGHIFICANTLY
RIGHER 1H RYPERTHYROIO HEARTS THAN |N NORMAL CNED.

THE RESPONSE OF VEHTRICNLAR BYRIPS TO XORADREMALINE WAS
STUDIED IX THE CAY BY DENFEY AND VarMa (65). ThE TI83uE USED FoOR
THE SYRIPZ WAS THE RIGNT VENTRICLE |HOLATED FROR SPINAL CATS U
TRCATED, OR TREATED WiTH TRIOROTHYROKRIKE . THIIODOTRYRONINE WAS
INJECTED SUBCUTANEOUSLY, DAILY, FOR FIVE TO 31X DAYS AT A DOSE
oF G.200 Ma=-0.400 ma, FOR THE TWO DOSES OF NORADREKALINE ASSAYED
{2 micRoeRAMy 8 MICROGRANS PER MILLILITER OF tHGUBATION MED)UN)

THE REZSPONEE OF THE UYPERTHYROID TIBHWE WAR uncuanezu.conpr:u
YO THAT OF THC MORMAL TIBEUE.

I 1962, Mac MILLAR ANO RANO INVESTICATED THE EFFECT OF
TRITODOTHYRONINE OR THE RZSPONSE OF THORASIC ACARTA AND SPLELH
CAPSULE YO EXGGCENOUS NORADREMALINEZ, 1M THE maBSIT (66). Iw ompee
TO ELSMINATE AHY ENDOSENOUS THYRCID HORMONE, VHE ANIMALS WORT
THYROIOECTOMIZED PRIOR TO TREATHENT WITH TR} IODOTHXYRONINEZ. Femr A
PERIOD OF ESGHT TC YWENTY DAYS, 0.10C HILLIGRAMS OF TRI{ODOTHYROKIRE
WAS 1GJECTED BUBCUTANEOUSLY IHTO THE RABBIT. THORACIC AQRTA WAS
THEN RENOVED AND THE CHANGE (N CONTRAGTION FOLLOWING THE ADSITION
OF RORADRENALINE YO THE MEDIUM NOTED. THE MINIMAL DOSE KECESBARY TO
ELICIT A RESPONSE WAD HIAHER IK THE NYPCRTHYROID AORTA THAK THE
MIRBIHMAL EFFECTIVE OOBE FOR THE NORMAL CONTROL, MORCOVER, THE MARIMAL
RESPONSE TO MORADREHOLINT MAD ALSO LOWER {N THZ AORTA FROV NYPER=

TRYROID RARBIT TRHAM YHAT IN THE HORMAL CONTROL,. ON THE OYHER WARD,
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WITH THE HYPERTHYROID SPLEEN, CONTRACTION OF THE CAPBULE WAS 0BSERY=
TO AT A DOSE OF NGRADRERALINE LOWER THAN THAT USED FOR TN KORMAL
BPLEEM } THE MAXIMAL RESPONSE ELICITED, WOWEVER, WAS LESS 18 TNE
HYPERTHYROID SPLEEN TMAN IN THE NORMAL. THE AUTHORS CONCLUDED THAT
NOY ALL THE TISSUES FROM HYPERTMYROID AWIMALS WERE BEMSITIZLD Vo
CATECHOLANINES,

AS EARLY AS 1928, REYROLDS REPORTED THAT FEEDING THYROID
EXTRACT TG RABBITS DIO NOT AFFECT YNE RESPONSE OF THE SMALL INTEST I Ng
To AoReRALINE (67). THESE RESULTS WERE CONFIRMED QY AuMANN tx 1940 (68).
NO CHANGE 1M YTHE REACTIVITY OF SMALL INTEBTINE TO ADREMAL (8¢ WAS CESERVED
IN THYROIO~FED éAaatvs (69). THIBAULT, HOWEVER, FOUND THAY 1w THE
SHALL INTESTINE FROM THYRCXINE~TREATED RABBITS, PREVIOUSLY THYRO D~
ECTOMIZED, TNE (NHIBITION CAUSED BY ADRENALINE WAS PROLONGED. THE
THRESHOLD DOSE WAS NOT LOWERED, BUT THE DURATION OF ACTION WAS |ie
CREALED IH THE YIOBUE FROM THYROXINE=TREATED ANIMALB. THIS AUTNOR
CLAIMED THAT ATHVROID ANIMALE SHOULD 8F USED IF A CONTRCL OF CIRCULAT~
ING THYROID HORMONES WAS TC BE &xpEcTeEp (70),

TREWDELENBURG, OH TNE OTHER WAND, OBBERVED THAT DUGCENUM FROM
THYROIO~FCO RABBITS RESPONDED TO NORADRENALIKE CR ADRENALINE AT A DGSE
WNIGH WAS YHE THIRD OF THE EFFECTIVE DOSE FOR THE NORMAL DUCDERUM {50).

IT HAS BEEN FOUMD THAT, IN HYPERTNYRGID PATIEWTS, YTHE BLOGD
LEVEL OF FREE FATTY ACIDS 18 ELEVATED (71). Dceons Hap s#ousc THAT THE
THJVECTION OF ADREKALINE TO TRIIGDCTHYRONINE=TREATLD RATS HAD NO

EFFECT ON FREX FATTY ACID RELEASE (72)- HoWwEvER, WNER EP1DIDYMAL
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FAT HWAS RENOVED AND PLACKD IN A MEGIUM SUPPLEMERTED WiTH ADRENAL I NE
ARD INCREASE IM FREY FATTY ACID RELEASE WAS ONSERVED WITH HYPZA=
THYRCID TIBBUES COMPARTD YO NORMAL. THE ACBRGNSE YO ADRERALINE ©§
FREE FATTY ACID RELEASE WAX MUCH KIGHER 1N TISBUES FRON HYPERw
TRYRCID ARIMALS THAK THAT i# TISSUES FAOM NCAMAL ONES. THREE HOURS
AFTER A BIRCLE IBJECTION QF YRIIOGDOTHYRGRINE, YHE ADGITION OF
ADRENALINE TO THE MEDIUM DID NOT CLICIT A LARGER RESPONSE N TISSUE
FRON THESE ARIMALS. BUT TUELVE HOURS FOLLIWING THRCE INJECTIONS OF
TRINOOUTHYRONINE. A VERY MARKEGC INCREASE IN FPRCE FATTY ACID RELEASE
RY ADRENALINE WAR SELN. I8 1063, DEYKIN AKD VAUGHAR CONFiRMEO
Deaoss? rinpings (73 ). EPtotoynaL FAT Faon TRITODOTHYRON{ NE~TREATED
RAYS EXHIGITED & LARQZR ROCSPORSE TC ADREHALINE YHAR THAY COTA(KED
WITR NCRMAL RATE { THE LIPOLYTIC £FFECT OF ADNCNAL INE WAS HEASURED
A3 THAT AMOUNT CF BLYCERCL LIBERATED IN THE IKCUBATION MEDIUM. SiMie
LAR XESULTS WOREL REFORTED BY FELT £T Ab. {75, 74). TnesSE AuTHORS,
UBIRG MESKRTERIC FAT FROM  KORMAL $F THYROID=FED FEMALE RATS,
CRSERVED A CREAYER RELEASE OF FREEL FATTY ACIDS FROM THE T)8SUE OF
THE LATTER SECUP !X REBPONSE TG THE ABDITION OF ADRENALINE TO

THE MEO1UM, 1B YHIS JERIES OF EXPERIMENTE. ADREGAL INE STORES HAD BIEN
CEPLETED BY PREVICUD TRCATMENT CF THE AWIMALS WITHN & BYMPATHOLYTIC
DAUC ¢ PHENTCLAMIRE, HORE RTCCNTLY. RGSCNFCLD AND ROSENBERG CONFIRMLD
THE REBRLTI PRESEATED BY TRE PREVIOYS 1aVEGTICATORS (76), HowE vsR,
WHEN THE ALTHORS LXPRESSES TKE INCRCASE IN FREED FATIYACID RELEASE BY

ADRIEALIHNT  AS A PERCERT OF THC TLEASBE WITHOUT ADRENALINT IN THE



MEDIUM, THE DIFFRRENCE BETWEEN THE T{SSUE FROM NOKMAL AND THAT
FROM THYRCXINE=-TREATED RATS WAS HOY SIGKIPICART ANYMORE, ROSENrILD
ARC ROSEKBERG COMCLUDED THAY TMYROKINE DID NOT WMAVE A DIRCCT EFFECT
SR THE ADRENALIEE~=} NDUCED RELTASE OF FAEE FATYY ACID,.

StHiLAR CONTRADICTORY SEBULTS HAVE OEEN RCPORTED BY VARICUS
INVEBTICATORS FOR THE EXPERIMONTS OFALING WITN 1SOUATED TISSUES FROK
HYPOTHYROID Ant=aLT. MAC SAWYER ARD BROWN STUDIED THE EFFECT OF
sonzman (*) ox Ter wwoue neant or vis CAY. EACH CAY WAS 178 own
CONTRCL.. AFTER THC HEART OF THE CAT HAD BECNM COMPLETELY DENEZRVATED
(T WAS PERFUSED TMRCUGH THE CORCHARY ARTERY WITH AORENIN. THME CAT WAS
THES THYRCIDECTOMIZED AND THE 1#JECTION REPEATED AFYER A CERTAIH
TIMEZ HAD ELAPSED. FOLLOMIRG SURGICAL REMOVAL OF THE THYROID GLAND,
THE RESPCASE OF TRE OTRERVATES NEART TC EXCSENCUS ADRENIN WAD
BECREARED. THERE WAS STILL BOME REGPONSE TC ADATHIN AND, MORGOVER,
THE DCSE HECESSARY TO ELICIT THAT SLSPCNSE WAS uxcnanero (77)
SiMILAR RESULTS WERE CBTAINED WITH HEARYS FAGHM THYRGICECTOMIZED CATS
O GUIKEA=PIGS. THE DOSE OF ADRENAL INf HECESSANY YO ELICIT an
(RCACASE 1# WOART 3ATE AND STROKE VOLUME WAS IDERTICAL FCR T{5SUES
FROW THYRCIOECTOM) 2ED ARD MORMAL ARINALS. THE INCREASE WAS LESS
FARNED IN TME FORRER THAN 12 THE LAYYER cRoup (63),

PN ) SCLATED ATRIA. THE DSSL-RISPOHSE CURVE TC ADRENAL {KE
HAD THE BAKE SWAPE WHETHER THE YISRUES WERD 1SOLATER FROM 190 fon np=
PACTREATED DR HORRAL RATS. THE CURVE WAS SLISHTLY LOWER 18 TME CASE

e v e - - oo

(*) AomEwin Was ACKUDE CXTAAGT OF ADRENAL MEDULLA.




CF ATHYROID ATA1A  SHOWIKG YHAT THE RESPONSE GF THESE TIBSUES T¢
ADRENALINE WAS DININISHED. THME THRESBNOLD DCSE oF THE BIOGENIC AMINE
WAS UHCMANGED WNEN ATH(A FACM 73’|eotnﬁ—rnsfatavco ARIRALS WERE USED,
COMPARED YO THMAT NECEGBARY FUR ATRIA FROM THE #oRMaL convroLs {63).
A SLIGHT DECREASE 1M THY SEMSITIVITY OF FBOLATED MYOCARDIUI YO ADRENAL~
14T WAS CEBERVED 1y ‘3,§003RE—PRETR£ATEB RATS, TNE OIFFERCRCE CBSERYVED
was wov siemiFricany (78 ).

I¥ 180LATCD GWINE CAROTID ARTERY. 8MiTH ODSTRAVED A SHORTENING
EN THE QUMATIOH &F THE RESPONSE TO ADRCNALINE % THE HYPOTHYRCID
ANIMAL. THE RCIPONSE WAS DIMIBIOMED AB A FUNSTION OF TIME RATHER
THAK A8 A runér:ou SF THE avpLITURE {79). THr MimimAL EFFESCYivE Dost
OF BGRADRENALINE TC ELICIT A HEBPORBE OF THE AGRTA WAZ I OHER IN THE
TRYRCIBECTCNIZED TRAN (R THE HCRMAL RADSIT (65). Tue maximaL RESPONSE,
TO RORAORENALIME . HOWE YR, WAS SICRIFICANTLY LARGER IH TNE FORMER
THAN 18 THE LATTER CASC. THE RLGPCHSE OF Tnt PLTENR FRON THE SAXT
AMIMALE WAS ALEC CUCREABES FOR THE TIS3UES FROM THE THYROEDECTONI ZED
ANIHALS. ABU THE THRESHOLD 0O0SE CULE VATED.

JTBONS EY AL. REPGRYED NG EFFELT oF ADRENAL INE £K THE
RELEASE CF FRUE FATYY ACI(DG FRCM EPILIDVAAL FAT OF PROBYLTHICUSACS L=
TREATED RAYS. THE ARESPONSE TC ADRCNALINE WAS HCT PRESLNT, SINCE A
BIMILAR AMOUST OF FREE FATYY ACIOS WAS RELEASED INTC THE SEDSuM
RESARDLEDS OF WHCTHER ©a NGT (T WAS QUFPLCMINTED MiTH ADRETRAL|NG
{72). Tue avtuomrs coneLupes THaTt THYRZID WORMCRES WERE WECESSARY

FOR THE REBFOMBE OF FAT TISBUE To ACRENALIKE. FELY £EY ALk. CC’NFIRMXQ
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THUSE RESVLTS IH THEIR STUDIES ON THYROIQECTOMIZED FEMALE RATS.
THE RELEZASE OF FREC FATYY ACIGS FAOM MESEHTERIC FAT WAS SLIGHTLY
tRCREAGED 8Y AUDITION OF ADRUNALINE TO THNE MEDIUM, DUT THE HIGH
BYARCARD DEVIATIGK OBTAINED DID SOT IHDICATE A SIGNIFICANT EFFECY
CF ADRENALINE {75. 74)}. DEveiN AND VAUGHAN REPEATRD Ochone’
EXPERIMENTS, THEIR RATS WERE MADY HYPOTHYRGIC BY TREATMENT WiTHW
PROPYLYMICURACYL (73}, WNEN THEY MEASURED THE RELEASE OF CLYCLROL
FROM CPIDIOYMAL FAY HC DIFFERENCE WAB CDSERVED IN THE PREBENCE CR
IN THD ABBTRCE CF ADRIBALIME, RCSENFLLO AND ROGEHBURG DID FIND A
REZPCNSE OF CPIDIBYRAL FAT FRCH THYROIDECTOMIZES RATS (76). The
RESPONIE INDUGED 2Y ALRENALINE WAS 1BENTICAL TO THAT LLICITED IN
TISSUEE FRCM  NOWMAL CONTROLB. TO CXPLAIN THE COKTRAD!ICTICNS
BETWEEN TWLI® REBULTS AHC THE PAZVICUS ORES. THESTC IHVESTIGATCRS
CLAIMET THAT FROPYLTMICURACYL COULD MAVE A GIRECT EFFECT OM FAT
TISEUE. THMLY BASED TMEIR CLAIMG OB THE FACT THAT PRCPYLTHICURACYL
HAD BEEN SHOWN TO RAVE PCRIPNERAL LFFECTS.

2) Errgers o

. 2t -y

EATECHOLAMINGS A% A PUNCYICH CF EXCGGENCUS

JHYRCXIHE IN THE | GCLATED YiB3UE,

NO STUCIES HAVE BCEN MACE ORn THE EFFEET oF THYRORIHE AW
LITRC CR THT HEART OR HEZART SLICES, MOST oF TRE RESULTS FOURS IR
THE LITTERATURE NAYE BEEM OONE O 3MCOTH HUSCLE, OF EITHER THE
ARTERITS GR THE SHALL (HTERTINT.

1 BCH4. ZRITH CUBERVED THAT THE RESPONSE TO ADREMAL S RE,

ABBUNT I8 THU CARCY!ID ARTERY FROM THYRDIDELTCMIZED SWINE. WAS
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RESTCRED BY ADDITIOH OF THYROXIRE TO THE PERFUSION MEQILN (80).
THAT THE H1CH PH OF THE MEDIUM WAG SOT RESPORDIBLE FoR THIB RETURN
T ORCRMAL. WAZ SHOMN OV THE FACT THAT WACH THYACKINE WAS MOT PRESTHY,
HicH #H ALORE 0iD MOY ELICIT 4 METURN YO NORMAL RE3PONBE. THE
CCHGERTAATION OF THYROXIHE USCO Was NOT WELL DEFINED, BINCE PART
OF THS HORMONE WAS HCY 1R SOLUTION, THE RCSPONBE TO ADRENAL IND
WAS 1HCREASED 1IN BOVH ANPLITUDE AMD DURATION tH THE PRESENCE oF
ThyRoxiwe.  tu 1980, SueMans K82 FALLON INYESTIGATED THE GFFECT OF
EXOCCHOUS TRIIDOCTHYRONINL ON THE ADRESAL I NE~INGUCED CUNTRACTIOH

-7
OF ACRTIC STRIPS. A BINGLE COBCEHTRATION OF ADRENAL ! ME (11 )
WAS ASSAVED FOR A FINSLE CONCENTRATION OF TR/ IOBOTHYRONIHE (lxiooﬁn).
TRI1OOSTHYRONINE ALORE WAB WITHOUT CFPECT. O LONG SURAT) OK
COMTRACTIONG, TRIICCOTHYRCHINE WAS ALGC WITHOUT EFFECT, CVEK 14 THE
PRUSENCE CF ADREMALINC, HOWCVER. IK SHORT DURATION CAPERINEHTSE, 1N
THE PRESINCE OF TRIICROTHYRCHIKE. THE REOPONSE TO ADRENAL INT, WAS
IHCREASBED IN AMPLITUDE ARD 16 DURATION {8l). BRxER FoUND THAY THC
RESPECTIVE ACKYIC ACIT AMALOGUEE CF TR1IOOOTHYRCKINE AMD THYROX NG
PLYCNTIATED THE RESPONSE TU ADAENALINC OF THORAQIC AORTA {s3).
Seoiux 1onipE 4ND 5110DCTYRCSIAE WERT WITHOUT EFFECT. THESE AUTHORS
BUCGESTES THAT THE CFFECT OF YRIIODCTHYROMING WAS OUE TO GNELATION
CF CCPPIR. DECAUSE THE CATALYTIC EFPECT OF COPPEA DURIAG ADRERALINE
CRIDATICN 18 WHLL EEVABLISHED (82), THZY SLAIMED THAT BY PACVENTING
AQRIHAL INT OXIDATION. FRIICOCYHYNCHINE WAS INCREASING THE ACTUAL

GOHOERTRATION OF ADREHALIKE (R THE MTOIUM,. THEESPC&K, NORE ADRERAL ! NE



WAB AVAILABLE FOR THY TISSUE. BHipa ET AL, REPZATED THE EXPERIMENTS
WITH THCRAGIC AORTA STRIPS FROM RASBITS. No ENNANCEMERT CF CITHER
ANRENALIRE CR NORAORENAL INE RESPONSE OF YHE ACRTA WAS oEBSEAVED tN
THE PREBENCE OF THYROXINE. OR IN THE MREBENCE CF TRIICDOYHYRON NE,
WHEN THE CONCEMTRATION CF COPPER IN THE HEDIUM ¥WAY AS LoW A3 1.5 mG
PER LITTR., HOMIVER. WHER THME MEQIUN WAS SUPPLEMINTED WITHN COPPER,
THYROKIKE WAS FOUND YO POTENTIATE THE RSSPONSE Te ADREMAL IHE, AR
INCRCASE IN ANPLITUDE AND 1H DURATION MAS OBSTRVED. THESE AUTMORS
UTILIZED A OGMELATING ARERT FCR COPPER ! ETHYLENE DIAMINE TETRAACETIC
acto {EDTA) aap rouse 1 MEMIGED THE EFFECT CF THYRCRINE, THESE
!ﬁkEBTchTORSICCﬁCLUDQD THAY . UNCER THE CXPERIRCNTAL CORNDITICHSG usgn,
THYROXIRT ARD EDTA grFecrs wear 1oewTicaL. Tucy POINTED QUY THAT
EXTRAPCLATION TO IN VINC EFFECTS OF THYROID HGRMOMED WAl SOMEWKAT
IMPAIRED BY THE FACT TNAT THC CONCENYRATION OF FALE GCOPPER (N THE
YI83UE 13 VERY LOW. 1F ANY.

THE N VITRO CFFECT OF THYROXINE oN THE RESPCHST OF SMALL
INTEBTINE TC ADNGMAL IKE WAS IN\ESTICATED BY THiBAULT 18 1948, (n 4
SERIER OF CXPERIAENTS WiTH RABBIT SMALL INTESTINEG STRIPS, THE AUTHCR
WAS ABLE TQ GMCW THAT YHYROXINE FCTENTIATED THE INNIBITORY EFFECT oOF
ADRTHALINE CN THE SHALL INTESTINE. T WAS ZHOWN THAT BEYERAL RIQUIRE~
HENTS MERE NECESSARY TO ELICIT THIS POTENTIATION. THE LEVEL OF
THBOGENDIUS THYRCXINE WAS CRITICAL AND THE AUTHGY SUGBESTED THAY oKLY
TISSUT FROM THYRCIDEGTOMIZED ARIMALS SHOULD BE USED. A PREINCUBATON

WITH THYROXIBE WAS KECERBAQY SEFORE THE TIBSUE €XHIBITED ANY
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POTERTIATION OF ADRCNALIWE ACTION. WHEN THESBE TNO REQUIREMENTD WERE
FULFILLED, AN IMCAFASE INW BOTH AMPLITUDE AND DURATION CF THE RESPONSE
TO ADRENALINE WAS CBTAINED (84, 85). SeverAL AUTHORS {62, 69) wuap
TRIFD PRCIOUSLY TO SHOW ARY EFFECT GF THYROLID HORMONTS ON 1ML
RESPONSE OF THE SMALL INTFBTINE TO ADRENALINE. THIBAULY CLAIMED

THAT THE FAILURE OF TNESC INVESTICATORS WAS PRIMARILY DUE TO IHE
FACT THAT THE ANIMALS U3¥0 HAD HOY BCEN THYACIDECTOMIZED. SMipA £
Al. ATYEMPTED YO REPRODUCE THE WORK OF THIBAULT AND ASBOCIATES BUT,
[N TKE PRELIMINARY ASBAYS, THEY FOUND THAT SMALL {NTESTINE WAS NCY

A TIS3UL SUITABLE FOR THE STUDY OF THE GFFICTS OF EXOBENOUS CATE CHOL=
AMINES. THEY WERE UNABLE 70 CBTAIN REPRODUCIBLY REEPONSES TO
ADRCRALIHE, CVER iW YNE ABSTNGZ OF THYROXINT IN TME MEpium {(83).

Wil THIBAULY C£XAMINCD YRE CFFECY OF THYROXINE ON THE
ADRERAL I BE—~iNOUCED COMTRACTIUM OF IME BPLECH, SHE OBSERYVED THAT THE
AMOUNT OF ADRIWALINE NECESZARY 70 INDUCE A RESFCHSE WAS DIMIMISNED
BY HALF WHER THYROXINE WAS ALSO PRESEMY (N THL MEDIUM, RABBIT UTERUS
WAS LVEM NORE SENSITIZEQ BY THYROKINE, SIHCE THE THRESHOLD DOSSF OF
ADREZHALINE WAS DIMINISHED TEN TIMES WHEN THYRGXINE WAS ADDED TO THE
THCUBATION MEDIUN, THIS BERIES QF FXPLRINEMTS WAS PLREGCRHEC WiTH

TISCUES FROM 'HYROIDECTOMIZED RABBITZ (85, 87).

CONCLUSION OF PART |,

THERE 8 DEFINYIE EVICENCE THAY IN HYPERTHRYRGID PATIENTS

THRE PHYSIOLCCICAL ACTIONK GF ADREMAL IHY AND NORADRENAL I6E OM THE
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CARDICVASCULAR QYSTEM AND ON BABAL METABOLIAM 19 AUBMENTED. OX THE
OTRER KAMD. YN HYPDTHYRCIONISM, TNL EFFECT CF TXSGEHOUS CATECHCLAMINES
IS DECREAGED, FRrOM THE FORESOING DISCUBSICR, T CAN 8F SEEH THAT THE
EXPERIMINTAL ATYEMPTS TG REPAODYCE THE SYRPTONMT CHSERVED G CLiNICLtARS
HAVE BEEW MOARE OR LESS SUYCCTBEPULL . THE IHCREABE N QXYAEN CONSURDTION
FOLLOWI NG ADRCNALINE MRJEETION NAS BEEN FOUND 1n ALL THYESTIGATIONS
FU GE LARCER 1IN THYROID~FED OR THYROX I HE=TIZATED Al MALG. SS&ILARLY,
THE INCREABY 1N ORYGEH CONBUMPTICH CF THE (BCLATED NLCARY MHAS BLEN
FOUND LARTIR 1IN THE CASE oF THYRGIO~FED ANIMALS., I8 ATHYROID
ARIBALSR. THE E*FE#!”SNTAh RESIL TS WERE (£3Y LCHSISTENT. 518CE SOME
AUTHLRS CBSERYED A OLCREASTD RESPCNSE TC LASCENOUS CATECHOLAMINES,
WHILE CTHENS OBTAINED Mo RESPONSE WHWATJIOZ VER,

HOWEVER WHEN oTHER PARAMITERS WERY STUDICD, SUCH AL ADHENAL-
INE=i KOUCEDL TACHYCARDIA PRESSOR EFFECTE, HYPERCLYCEMIA OR FREE FATYY
ACID RELEASE. THE DATA REPQRTED BY VvARICUS SRCUPS oF WOAXERS ARE ROY
CONCOROANT . AMENG THE GROUPS WHD HAYE CBSERVED 2 BEMSITIZATION OF
THESE SYSTCHE 1K HYPERTHRYROID ANIMALS THEAL ARY CONTRADICTORY
REIVLTS COKCERNING THE MAMNER BY WHIOK THE SENSITIZATION CCCURRID.
SCME AUTHCRS FOURD THE ADRENALINE THRESWOLD DCSE YO BE pECRrcasmD,
WHILE CTHERS DID NOT FIND ANY CHANGT W THE THRESHOLD DOEE 8UT RATNER
AR THCREAZE N THE OURATICK AND AMBLITUDE CF THE RESPONST AMONG THE
HYPERTHYRGID ARIMALS. EXPER&HEMTS.LQ VITHG REFLECT THE SaMmy CONTRAD-
DICTION. IN HYPOTHYROSIODI 58, THE ACTiORS CF CATECHOLAMINES AS TERBRTED

8Y MEASURING TACHYCARDIA. HYFERCLYCEMIA. PRESSOR EFFECTS 0OR FRCE



FATTY ACID KRELERBE HAYL BFEM FOUND UNCHANGED BY SONML IMVEBTIGATORS
OR DIKIRIGNED BY A FEW CTHERS,

YERY FEW LXPERIMENTS WAVF BEERH DOHE YO IMUESTICATE THC
ACTIONS OF ADREKALINE OR MORADREHAL | NE CH 3SMUCTH RUSCLES, IN RYPER
THYROID AND WYPGTYHYRD D AmiMALS., Tue REEULTS OUTAINRLD DURING TRUSE
BTULITS HAVE NOT BE IM AGRETHERY,

Excepy ron Tuc SYUBIES ON THE QXYREN COMBUMPTION, THLAC IS
KO REPORY IR ME LITERATURL , CONCERNIKG SYSTLMATIC INESTIGATICNS
CH TNE OTHER CFFECTS OF CATECHGLAMIKES I THE WNOLE ANIMAL, GR IN
ISOLATED TIBSUN, IR CABE OF THYARCIDL GLAND tMPAIRXENT, THE EViDEMCE
HAS BYCK COLLECYED FROM {BCLATED EXPIRIMENTS, MADE 1M VARIOUS CON=
NITICNS, WITH ANIMALS OF DIFFERLKY SPECItS. THE |HPAIRMEST OF THE
THYRCID GLAND WAS BRCUCHY ABCUT BY WERY QIFFERENT METMOCS. IN SOME
CF THE LXPERIWENTS, THME AMINALS MCRE MADE NYPENTHYRCID BY THYROIL-
FEEDING, IN CIHERS THYROXINE OR TREIODCTHYRONI NG IBJCCTIONS OF 0iffe
FERENT DOSES, BY DIFFCRENT ROUTES,; FOR LIFFERENT PLRICDS OF 7IME WCRE
UBED A8 A MODE OF IROUCING HYPERTHYROIDIGN., THE SAMI VARIABILITY I
TROUCING HYPCTHYROILIGH HAS RECN C8SERVED.

ALTHOUCH THERE 18 NC COUST THAY THYRQID HORMOHES AND E£EXOGEN=
OUS CATECHOLAMIBES ARE INYERRELAYED IN VHEIR ACTICNS !N THE (ATACT
ANIMALS, THE CONFLICTING REBULTS REPGRTLD [# THE LITERATURE DC NOT
PERMET A QEFINITE CONCLUSION A3 TG THE WAY i WHIGH THISBE #HORMO%: G
ARE IRTERFERRING MITH TACH OTHIR. Y WOULED APPLAR THAY MORYE

SYSTEMATIC STUDIES, 1IN A CIyEN SPLCIES, O A SIVEN PARAMETER WOULD



BE NECESSARY YO THRCW SOME LICHT ON THI3 INTERACTION, THE BIOCHENICAL
EVIDENCES THAT THYROID MORMOKRES AND CATECHOLAMINES ARE RELATED M

GOME WAY WILL NOW BE PRESENTED N PART | | OF THIS REVIEZW,



PART . THE EFFECTS OF THYROID HORMONES ON THE BIQLCGICAL [NACT Ve
ATION_OF EXOGENOUS CATE CHOL AMINES

THE 1HTACOUCTION M BICCHEMISTRY OF BADICAGYIVE HOLECW.ES
WITR HIGH BPECIFIC ACTIVITY, HAS PERMITTED YHE BTUDY OF MEZCNANSMS
HGT UNRAVELLD UNTIL  THEN, BECAUSE ADRENALINE OR RORAOREMAL { BE
LABELED WITH TRITIUX WERE AVAILADLE. THT tNACTIVATION PATHWAYS oF
THESC DIOGENIC AMIRES MAYE BEEN THCRCUSHLY (MVESTIGATED. {T Wowup
APPEAR THAT TWG MATH RGUTES ARE TAKEK, IN PRYSISLOGICAL COMCITIORS.
THE FIasT WMICK APPEAAS TO BE FIRBY 1% TINE RATHIZR THAN IR IRAOATANCE
'8 THE RPAPID IHACTIVATICN OF EXOOEMOUB CATECNCLAMINES DY BINOING TO
517es {T8). TWE BITES HAVE 9067 BEGCH IDENTIFIED, GUT IT (& POSTULATED
THAT YHEY ARE HATNLY PRoTEInS (00}, THE SCCOND WAY CF (HAGTIVATION
18 THROUGH THE ENZVRES SPLCIFIC FOR CATECHOLAMIBE OCCRADATION
CATECHOL-O-METHYL TRAKSFERASE AND MONCAMIRE OKIDASE. THYRCOID HORMONES
MAY WAVE 4 POTSRTIATING CFFECY 8Y INTCRFERING WITN £ THER RTCHANSSHE.

IT HAS BEEH POSTULATED THAT THYROIQ HORMOMES OCCUPILE THE
BINOING StTER PRLVERTING THE RAPID IRACYIVATIOR OF CATECHCLAMSRES
AKD THUS PROLENGING THE IR €FFECTS. THE INNIDITION, BY TRYROXING, OF
CHIYHES AFEPONS!IBLE FOR CATECHOLANINE DEORADATION WOULD ALSC POTEN-
YIATE THE EFFECT OF CATECHOLAMIRES. IN THE LATTC® CASE, HOWEVER. SIHCE
THE ERZIYRIC ACTIGH AFPEARS T BE BECONDARY IN TIME. ONE WOULD EXPECT
AB THCHREAST IN DURATION OF ACTION SATHMER THAM A OECREASE IN THRESHOLD

58 COULT BE ERPECTED (N THE FORMEQ CASC, THYRCXINE, 1N LARGE AMOUNRTS,




HAS BELX FOUND YO PREVENT PROYEIN SYM'Hesis (91). 1T may Thus
EXERY 178 PCYENTIATION BY PREVENTING THE SYNTHESIS OF SITHER THE
BIMDINC PROTEIN OR THE DLGRADAYIVE CNIYMIS.

THE COMBINED USE OF BLOCKING DRUGS AKD RADIQACTIYE
CATECHGLAMIRES HAS PLRMITTED THY DIFFCREMTIATION GF THE VARIOUS
BINGING BITEG 1M TNT CELt (90, 91-95), NUMCROGUS STUDIES MAVE BEEN
PERFORMED DURING THE LAST FEW YUARS, FQPECIALLY USINE TRITIATED
NORADRENALINT, BEBIDE THE RECEPTCR BINCGING SIVES 1T SCEME THAT,

In TME CELL OTKER RINDING SITES FOR NORACRENAL | ME ARC PRESERT.

Tt sTupies (96, U7, 95), WiTh TYRAKING, HAVE REYTALED THAT THIS
SYMPATOMIMETIC BRUC ACTS BY LIBERATINC NORADRERALING OR ADRENALINE
FROM STORASE HINDING 81165, HOWEVER, A CCRTAIN AMOUNT OF CATECHOL=
AMINES CAN STILL Bi BOUND 1N THE CELL, WHILE TYRAMIKE HAS HO MORE
MINFTIC ACYION. FROM THESE FIRDINGS THE AUTHORS COMNOLUDED THAT IN THL
TISSUF THERE TXIST8 TWO KINCS OF STORAGH BITES. IN ONT CABL, 1HL
HALT=LIFE OF THF AMIMNE 1S QUITE 8MCRT. IT i3 THE STORAGE SIT¢

WHICH 13 DEPLETFD BY TYRAMINE, AY THE SLCCAND SIYE, THE AMINE 13
BCUND ¥ A FIRMER LINKACY ARD 1S NO! RFLTABED BY TYRAMIKE. THE

EFFECT CF THYROID MORMONES MAS BELN POSTULATED TO TAKE PLACE AT EiTHER
STAGZ. T HAS BEER VERY CIFFICULT TU SHOW TXACTLY WHIRE THYROID
HORMANES ARE ACYINC BECAUST THERE 1S RELATIVELY LITTLY SYSTIMATIC
WORK CONE ON YHE DOSE~RESPONSE CURLT FOR € ITHER THYRDXINE OR
TRIICOVOTHYRONINE . TIMEwWCOURSE EXPERIMENTS ARE NOT AVAILABLE KTHER.

THE EPFFECT OF TYRAMINT ON HORADRCMALINE STORES HAS BEER BHCWN,



BECAVUSE YIME~COURBE STUDING ON THE PCLEA3L OF HGRADRENALINE AS A
FUNCTION OF TYMAMINE EFFECT WAYVE BEGH DONE. SINCE MO GUCH STUDY 1S
AYATLABLE I8 THE CASE OF THYRCID HCRMONDS DIFINITE CONCLUSIONS
CANNOT BE DRAWS ON THEIR EFFECTR. [T WCULD SCEM THAT THE TWC BiTes
GF BINDIRC FOR UTCRAGE &RE REPLENISHED FROM GIRCULATING CATECHOUL-
AMIKES. O AT LEASY, TNE CAGGENGUS RORADRENALINL CANMOY O O FFERER-
TIATED FROK ENDOCENGUZ CATECMCLAMINE AT THIS POINT.

THE CSEFECTS GF THYROIO HORMONES ON THE UPTARE AND BINDING
CF TXCQEHDUS CATECHCLAKINES WiLL BE DISCUSIED IK THE FIRBY BLCTION,
f THE SECOND SECTION OF YNIS DISCUSEION, THE TFFECY ©F TRYRUID
HCRMONES 8 CATECHCL-O=HETHYL TRANSFERASE AND MCHOANINE OXIDASE
WiLl BF POESERTED,

A. THE EFFEST OF THYACIO HORMGKES ON THE UPTAXE ANC BINDING

OF EXCGENCUS CATECMOLAMINES

WHEN STUDYING THE EFFECT OF THYRGID MORMGRER CN THE DEGRAD~
ATION GF UXOQENGCUS CATECHCLAMNINES ORE ELIMINATES ONE CF THE FACTCRE
WeiCH MAY BE RESPURSIZLE FOR POTERTIATION COF CATECCHOLAMINES.
THYAC IS HORAMOKES COULD PCBBIBLY SEREBITIXIE & TI3SUE TO CATECHOLAMINES
BY INCREABIKG THE SATE OF FORMATION OF THESEY AMINES. OR BY CRERTING
A DIRECT EFFECT (X THC STORAGE GRANULES. BY BTUDYING YHE EFFECTS OF
THYROID HURMDELS ON THE RESFOHAL CF TISSUES YO ADRENALINE, ONE
TEETL THE DIHECTY E£FFECT OF YHYRCXINE AT THE RECEPTSA LEvEL. ONE
HAZARD 1R THE USKE CF EXCCENCUS RADICACTIVE MATERIAL, I8 THAY EXCSEN-

CUG AMINES MAY NOT RCFLLCY THE ACTUAL SETASOLISM OF ENDOGERQUS AMINES.



IF oN THE CTHER MAND. THEY DC REFLECT THE ACTUAL METABSLISH OF
ENDGATKOUTD CATECHCLAMINGS, THE FOSBIBILITY CF AN CXCHANGE BETWEEN
HGT AND COLO MATERIAL 1§ 0T ZLIMIRATED. VERY FLW AUTHORS, IF ANY,
HAVE MEASURED THE CPCOIFIC ACTIVITY OF THE MATERIAL (SCLATED FAOM
TIBOUELS AFTER ADREKALIKE 1QJECTICH. BECONDLY, AND YHIS 18 EPECIALLY
TRUC WHEN TRITIATED ADRERALINE (8 CONCERNED, YHE POSSIBILITY oF
180TCPE TFFECTS CH THE PCKETRATION CF THE AMIHE NAS NOT DEEK ELIKI~
HATED, $F. AS !T SEEMS ADRERALINEG PENEYRATES !HTO THE CELL SY SOTH
A PABSIVE DIFFUSION ABD AN ACTIVE TRANSPORT (104), whEw Smary
COBCERTRATIONS OF ABRCNALINY ARE USED. CHLY THE ACTIVE TRANSPOMT
MECHARISM WiLL ACT. TRE 100TCPE SFFEST MAY BE VEARY IMPGRTANT §N
TMIS CASE. |SOTOPE EFFECTS MAY ALSC ERTER THE #ICTURE WHEN THE
ENTYMIC DEGRADATICON Q% BIRNING OF THE AMINED 1S STUDILD. THIS AGAIN
13 E3PTCIALLY TRUE FOR THE TRITIATED COMAOUND. ELIMINATION CF PODSIBLE
1EOTOPE EFFICTR WOULD BE PCSBIBLE. OR AT LEAST. CORFIAKATION OF
ISCTCPE EPFECTS GOULD DE MASL (F ONE WAS COMPARING —He AND Voo LaszLep
CoMPCUNDE. 1T IS BIFFICULT T¢ vge | o0 LABELES CATECHCLAMIRE 1IN
AR VIO EXPCRIMENTS. BLCAUSE THE BPECIFIC ACTIVITY OF THE COMMTRCHAL
COMPOUMDS I8 TCC LOW TC PERMIT THC UGE OF SENSITIVE METHGDS. THIS
PRCBLEM APPEAAS IRSOLUBLE AT THE PREZENT TIME. HOMEVER IT 1¢ NECESBARY
TO BEAR IT IN HMIBO WHEN CONSIDUAING THE DATA WHICH WiLh MOW BE
PREITKTED.

THE THJECTION OF LABELED CATECHOLAHINES (8 FCLLOWED BY A
BINDIRG CF PADIOACTIVE MATERIAL IM THE TISSUC, THIG RADIDACTIVE

MATERIAL MAS BECH JDENTIFIED A HAINLY UNCNANGED CATUCHOLAMIRNES.



IT 18 FOURD IN THE TISSUE LONG AFTER THE PHYSIOLGG I CAL EFFEGTS OF
EITHER AMINE HAw CISAPPEARED. |7 WAB ON THESE FINDINGS THAT
SEVERAL AVUTHORS BASED THEIR HYPUTMESIS THAT BIKDING 15 ONE KODE OF
FHACTIVATION OF CATECHOLAMIgES (B8, 98)., THE UPTAKE OF EXCGENQUS
CATECMULAMINES NAS BEEN SHOWN TO 3L IKVERSELY PROPORTIONAL TO THE
CONCENTRATION OF CATECHOLAMINES OUTSBIDE THE Tissue (99). AT Low
CONCENTRATIONS OF AODRENAL INE OR NCRADRENAL INE, THE ACT!VE MECHAN{SM
13 MORE IMPORTANT, WHILE AT MIGH CONCENTRATIONS THE PASSIVE
DIFFUSION APPEARS TO BE THE PRIMARY WMECHANISM. TISSUTE MAVE BECN
SHOWN TG CONCEATRATE CATECHOLAMINEG EVEN AT HICW EXTEANAL COMCENTRe
ATions cF THE AMIRNES { 98, 158 ).

LEDVC EY AL, WERE THE FiRBT TO STUDY THE UPTAKE AHD BINOING
OF CATECHOLAMINES IN HYPERTHYROID ARIMALS., THESE AUTNORS UBED
1ODINATED=CASE | R=FED RATS AHC STUDIZD THE DISTRIDUTION OF ADRENAL | NF
FOLLOWING AN 1HTRAMUBCULAR 1NJECTION OF 125 MIGCLOGRAND OF ADRCMAL |NE.
THEY IRVESTIGATED THE DISTRIGUTION OF ADRENALINE FiVE AKD TEN
MINUTES AFYER THE INJECTION, IMN THE HEARY, LIVER, SPLEEN, ADRERALS AND
BLOCD CF HORMAL AMD HYPERTKYROID RATS. IN ALL THERE YISSWES EXCEPT
8i.000, THEY IDENTIFIED BOTH ADRENALIME ARD WORADRENAL INE FLUOR!~
METRICALLY. I8 THE HEART, TNE COMCENTRATION OF AORENAL INE AFTER
IBJECTION WAS 10ENTICAL FOR S8OTH HYPEZRTHYROIO AND NORMAL ANINMALS.
HOWEVER, AG IN THE HEART OF HVPERTHYROIO RATS, THE LEVEL OF ADRENAL~
IHE BEFORE THE INJECTIOR WAS HIGHER THAN THAY 18 THC MEARY OF

NORMAL RATS, THE IMCREASE AFTER THE (NJECTION WAE TMEREFOSE
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RELATIVELY BMALLER 1N TNE NYPERTHYROID ANIMALS. |8 THE LIVER, THE
PHCREASE 14 ADRENALINE CONCTNTRATIOR FOLLGMING THE INJECTION WAS
MRRREDLY LARGER AMONG THE KYPENTHYROID 2aTS. THEME WAS NG CHARGE 1m
THE ADREMALIHE CONYENT CF THE ADAENALS. BUT TN CONCENTRATICN OF
ADARERALINS, WNEN EXPRCSSER PEA MG OF NiTROSEN, WAS AREATZR 1N THE
HYPERTHYROID SROUP. FOLLOMING THE INJECTION oF ADRCNAL IRE, THE
MORADREMAL fRE CONTENT CF YHE SPLEEN WAS “ARKEDLY IHCREASED 1IN a0TH
srours (1.01),

WURTHAE £7 AL, FOLLOWES THE TIME~COUREE OF THE 013APw
PEARANGE OF TRITIATEO ADRENAL INE |6 NGRMAL, NYSTR= AND UWYPCTHYROLE
RATS, THE CATEGHOLAMINEE WERE ) HJECTED INTRAVESDUSLY, FORTY MINUTEG
AFTER TME |IRJECTION SF 4 PRYSIOLGIICAL DOSE OF SH-SL~ADR£NALtRZ,
THERT WAQ A SICNIFICANTLY LGHER CORGCENTRATION OF PATIOACTIVE MATERIAL
TH OTHE MEZANT OF THE KYPCATHYASID ANIMALS. AFTEa IBENTIFICATION, THig
RATLOACT I VE MATERIAL WAS FOUND TO CONBIST ALNCST £XTIRELY OF Ul
CHANCED ADREKALINE. TWE DISTRIBUTION OF TRITIATED BORADRERAL INE WAS
ALSG BYUDLED (N THI CQURBE OF THESE EXPERINENTS. THE pINGING QOF
MORADRIHALINE WAS NCY AFFECTED 2V THE THYRCID STATE OF THE ARIMALG
(102).

¥ THC WMOLE SOUBE. AXELRCO AND TCMCHICK DID NCT FiND ANY
CIFFCRENCE IN THT RATE OF O)SAPPEARANCE OF RADIGACT!VE ADRERAL KT
SLTWELH THYRCXINE=PRETHCATEOD AND RORMAL AKIMALG. TnE KEABURLHENTS
WERY PEAFORMED TEN MiRUTS AFTER THD SUBCUTANECUY IRSECTION OF RADIG-

RETIVE ADIERALINE, AT A DOSE OF THAEE MICROGRANG PER MOUSE {1¢3).
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DEnGLERr aNd TITus STUDIED THE UPTAKE AKD BIKDING OF 18OTGPIGC
NCRADRENALINE I8 RAT HEARTS {104}, Ten MINUTES AFTER INJECTION OF
PHYSICLOGICAL COBUS oF THE AMIRE {6.5 ua/KG), THE UPTAKE OF RALIOw
ACTIVE KATERIAL I8 THE HEART FROM HYRPERTHYROID RATS WAs 579 oF TrAT
FOUMD 1K THE WEART FROM NORMAL CONTROLS. HOWEVER, WHEN THE RADICACTIVE
HATERIAL WAS I1DEMTIFIED, IT WAS FOUND THAT INM THE MEART FROM KORMAL
CCHTROLS, ONMLY 37.3% WAS NORADRENALINE. ADRENALINE WAS FOUND TC
COMPRISE 149.6%. In THE WMEARY FRON NYPLATHYRO!D AMINALS, S2.1% OF
THE RADICACTIVE MATERIAL WAB ACCOUNTED FCR AB NORADRENWAL INE. THE
HYPERTUYROID HEART APPEARED TO MAVE LOSY THE CAPARILITY TQ AYRTHEw
E1ZE ADRENALINE FROM NORADRENALINE BINCE HORE WAS FOUMD. DuRiwG
JE VITRO HCUBATION OF RAT HEART BLICED WITH RADICACYTIVE SL-NGRAN~
RENALINE, BLICES FROM HYPERTHYROID HEART TCOK UP cuLyY TOW As MucH
RADICACTIVE MATERIAL AS THE SLICES FPROR KOAMAL CORTROLS. THE AUTHORS
CONCLUBED THAT THYROXINE PAEVENTS THE UPTAKE OF RGRADRENAL INE.

IT APPEARS THAT THE CONCENTRATION OF CATECHOLAMINES FOUND
I'% THE TISSUES FROM HYPERTHYROID AHIMALS IS ODEPEINOENT UPOH THE TINE
CF IMVESTIGATION AFTER THE (NJECTIGH, AS SHOWN 3Y WURTHANK ET Ab.
(102), THE DISAPPEARANCE OF EXCGENOUS CATETHOLAMINES DOES MOT FoLLOW
THE SAWE PATYERR I THE MYPERTHYRCIO ARIMAL AS THAT IR THE NORMAL.
TWo MINUTES FOLLOWINC !HUECTION OF ADRENALIHE THE CORCENTRATION oF
THE UNCHAHCED AMIKE 18 HIGHER IN THE MEARYT FROM NHYPERTHYROID HATSH
THAK iN THE HEART GF KORMAL CONTROLS. FORTY MINUTES AFTER THE |fu-

ECTI0N; BECAUBE THE RATE OF DISAPPEARARCE 18 FASTER 1M THE HYPERTHYROIO
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ANIMALS, THE LEVEL OF URCHANGED ADRENALIRE 18 LOWHER (N TME HEARY 0OF
THE HYPERTHYROID ANIMALS THAW IN THE HEARYT OF THE CONTRGLB. BECAUSE
VERY FEW FIGURES ARE AVAILABLE ON THE RPTAXE ARE BINDING OF ZXCSECNOGUS
ADRENALIRE QR NORADRERALIME IN THE MYPERTHYROID ANIWAL; CONCLUBIONS
ARE DIFFICULT TC DRAW, FURTHER WOAK 15 MECESSARY TO ABSESS THEZ ACTUAL
IMPORTANCE CF BINDING AND UPTAKE OH THE POTENTIATION OF CATECHOLw
AMINE ACTIOE BY THYRCID HORNUNES,

B. THE EFFECY OF THYROID HORMONES ON CATVEGHOL=U-METHYL

YRANSFERASE ARD ON 7ONOAMINE OXIDASE,

AZ POIWTED OUT EARLIER, THE USE OF RADIO!ISOTOPES WAS
ALLCWED THE ELUCIDATION OF THE METABOLIC PATNWAYS Fof THE INACT) Ve
ATION OF CATECHOLAMINES. THEREZ (8 NO DOUBT THAT TWO CHZYMES ARE
MAINLY REGPOMSIBLE FOR THE DEGRADATION OF CATECHOLAMINES. MOROAMINE
OXIDASE WAS THE FIRST ENZYME TG BE RECOGNIZED AS DEING INVOLVED IN
THE OXIDATIVE BEAMNINATION OF E(THER ADRENALINE COR NORADREWAL §NE.
TH1IS EMZYME HAS KOT BEEN PURIFILD YET AMD IY IS KHOT COMPLETELY
CERTAIN WHETNER IT {6 A SINGLE OR A MULTIPLE ENZYNE SvsTex (105-107).
MORE RECEMTLY, A SECOND ENZYME (CATECHOL~U-NETHYL TRANSFERASE)
HAE BEEN 1DENTIFICD WNICH METHYLATES NORAOGREMAL INE AND ADRENAL | RE
OW THE MITA KYCROXYL CROVP OF THE CATECHOL RING. THRIS ENIZYME HAS
BEEN PARTIALLY PusiFieo (127).

THE RELATIVE IMPORTANCE OF THEGE ERZYMES APPRARS 7O
DEPEND UPON THE BPECIES OF ANIMALS, R MAN, MUETHYLATION OF ADRENAL=

IME AMD NCRADRENALIRE APPEARS YO SE THE MOST IMPORTANT PATKNWAY
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FOR THE DEGRADAYICH OF CATECHOLAMINEG. IN THE RATS, OXIBATIVE OEw
A¥INATION WOULD APPEAR 10O RE MORE IMPOCRTANY. THE THEPORTANCE CF THE
ENZYYESR HMAY ALSC OEZPEND UPCH THE ORSAN 3STUDIED M A GIVER SPECIES
{108 ). RECENTLY, 1T MAS BEEN POSTULATED THAT CATEGHOL=O=tZTHVL
TRANGFERASE 18 THE ENZYME DEGRADING FREK CATCCHOLAMINES, HMONC-
AMENE OXIDABE WOMLD METASOLIZE YNE CATECHOLAMINES WMICH HAVE BEEN
BOUKD Te THE BIRDING B1TES (109.110).

THE AGYIVITY OF SOTH ERIYHES, I% MYPERTNYRGID OR HYPOTHYAQ)D
AHIMALS, HAD BERN MEASURED iH YARIOUS ORGANS § NEART, LIVER AND
KIONEY, MOREOVER, SOME KINZTICS FOR CATECHOL-U=METHYL TRANSFERAZE
ACTIVITY 1M TNE PRESENCE OF THYROXINE ANALOGUE3 NAVE BEEM PUBLISHED (129-1371).
TUE IMPORTARCE OF YHYRGID NORMONES OF THE INACTIVATION OF BOTH
ENZVHES 1§ BTiLL A SURJECT GF CONTROVERSY.

THERE ARE TWO APPROACHES TO THE IRVESTIGATION CF THE
EFFECTS OF THYROIO HORMONES ON TME EMZYNEE 1MACTIVATINS CATECHOL=
ARINES. THE FIRST ONE 13 TO MEASURE, 1N VITRO THE ASTIVITY CF THESE
ERZVHECS PACPARED SROM ANIMALS 18 VARIOVS THYROID STATES. THE SZOOND
APPROACH 18 TO I1DENTIFY THE ~£ TABOLITES 1IN THE WMOLE ANIMAL AFTER
CATECHOLAMING IMJECTION, THIS SECOMD PROCESS MEASURES THE RELATIVE
ACTIVITY oF BOTH TNIVYMES. THE FORRER MEABURES YHE ABSOLYTE ACTIVITY
OR RATHER THE POTENTIAL AGTIVITY OF THE CNIYMES.

CATECOMOLAMINES HAVE BEEN SHOWN BEYOND DOUBT TO FOLLOW
TWO MAIXR ROUTES OF DEGRADATION (711}, CATECHOL~O-METHYL TRANSFERABE
{COMNT) coMBINES A WETNYL GACUP TO ONZ OF THE HYDROXYL GROUP OF

THE CATECHGL RING. T IS TME META NYDROXYL GACUP WNICH |G PREFEREN-



TIALLY MEYHYLATED. MOKCAMINE OX10ASE {MAC) oxipATIVELY pE=
AMINATES EITHER ADREMALINE OR NORADRTUALING TO YIELO AN ALDENYDE.
THE ALDENYDE 13 SPONTANEOUELY COHVERTED INTO EITHER AM ALCOMOL
OR AR Actp. EaCK METABOLITE MAY 14 TURW 8E AFFECTED DY THE OTHER

LEES {4 N
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THYROID HORMOME CFFECTY MAY TITMER ArrFecT COMT acTivity
OR MAC ACTIVITY GR BOYM OF THEM. ALTMOUSH TEE 4SE OF INWIDITORS
Fox MAQ NAVE SHOWM A DECREASE 1IN THE FORMAYTIOR OF METABOLITES, THIB
DECREASE MAS NOT BEEN COMCOMMITANT WITH A PAOLOKQATION CR AN
INCREASE !N THE RESPONSE DF TISBUES TO ADRENALIKE OR HORAGRENAL INE
{112. 113,. ON THE OTHER HAND, TWERE APPEARS TO BE A RELATIORSHNIP
BETWEEN CONT 1M918ITION AND POTENTIATION OF AoRemaLtNE {111). fw
NIVO, 1Y HAS BECN SHOWN THAT ONE CHIYRE MAY COMPENSATE FOR THE

OTHER, ABC THE LACK OF EFTECT DUHIKS IWHIBITION oF MAD sy veERy
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WELL BE ACCOVHYED FOR BY THIS SUPPLENENTARY MECHANISN. UNE $HOWLD
ALSO TAKE INHTC ACCOUNT THE FACT THAT THE IMJECTIOR ROUTE OF
CATECHCLAMINED 18 VERY IMPORTANT. SINGE iN THE LIVER, MAD AND
COMY ACTIVITICS HAVE BECH SHOWM TO BE LARGE WHEM THE GLOGD 18
CCiEE THROUGYH THE LIVER SEFCRE RCACHINS THE TARCEY OF T3Syl
SR WHICKH ADREMALINE ACYION 15 QOING TO BE MEABURED, PART OF YKL
EXOSENOUS CATECHOLAMING WilLL BE DESTROYED BEFORE 1T NAD TiME YO
REACH THE Tissue {116).

SPIuNG WAS THE FIRBT TO 8HOW 1% 1952, THAT THERE WAD
A 3HALL DEGREABE (8 THE ACTIVITY OF AGRTIC WOHOAMINE ORIDAIE
AMONG THYROID=FED RABBITS. THE DICHEASE, HCWEVER, WAS MOT
STATISTICALLY SIGHIFICANT COMPARCD TO THE ADRYIC MOMOAMINE OXIDASE
ACTIVITY OF THE RORMAL CORTROLS {114). Spiuxs Axo Buan, ¢n THE
BAHE YCAN REPORTED THE EFFECT OF THYROID FEEDING ON TNE LIVER
NONOCARINE CKIDASE ACTIVITY OF RAYS AND RABSITS. MONOARINE OX)DABE
ACTIVITY WAS DECREABED I BABSIT LIVER 8Y THYRDID FEEDING. IR
THYROIDECTOMIZED RATS ARD MARBITE, THE MONOAMINE OXIDASE ACTIVITY
OF THE LIVER WAS INCREASEO {175). TRERDELENBURG ALSC POUND THAY
THE LIVER FROM THYROID=FED RABBITS EXNIBITED A LOWKR MOHOAMINE
OXIDASE ACTIVITY TRAN THAT CF THE HORNMAL RABBIT. THE DECREASE 1IN
THE ACTIVITY EXPRESSED PER WEICHT OF WET LIVER WAS SMALL DUT
STATISTICALLY S1aNirtcant {52). Lzouc £Y AL., MEASURING THE
CONCENTRATION OF ADREHALINE 184 VARIOUGS ORGARS, FOLLOWING

ADRERALIBE IRJECTION, CUBERVED THAT KIARTS FROM LCGRINATEO-CASE{M-FED
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ANIMALS ACCUMULATED THE URCHANGED AMINE. THEY CORCLUDED YHAT THE
MUTABCLISM OF THIS ARMIKE WAS IMPAIRED IN HYPERTHYRO!D ANImALS {101 ).
USIHG THE BAME MANOMETRIC TECHNIQUE ,AND THE BANE
SUARTRATE AS THOBE UBED BY SpPiNks AnD Busa, WESTERMANN WAS UNABLE
TO COMFiHM THEIR EXPLERIMINTAL FINDINGS, THIE AUTHOR MCABURED THE
MONCAMINL OXIDASE ACTIVITY IN THE LIVER OF MICE AND RATS
PRETREATED FOR THREE TO FIVE CAYS WiTH L-TRUIODOTHYLONINE. NoO
DIFFEREMCE WAS FOUND 1M THE LIVER ACTIVITY OF THE TR5 I0DOTHYRONINE=
PRETREATED AND NSORNMAL ANIMALS (117). HoLTZ £Y AL. CONFIRMED
HWESTERMANNTS REBULYS. TMLY MEASURED THE MONOAMINE OXIDASE ACTEVITY
I8 YHE LIVER OF RATS, CGUINCA=PIGE AND RABBITS FRETREATED WITH
TRETODOTHYRORINE OR YHYROXINE, (% FACT, THESE AUTHORS FOUND A SMALL
BUT MOT SICRIFICANT INUREASE N THF EHZIYMIC ACTIVITY CF THE LIVER FROM
HYPCRTHYRCIT ANEMALS (118), Iu RATB WHICH HAD BEER FED DESe
SICATED YHYRO!D FOR ONE MONTH, ZILE AKD LARDY OBSERVED A
SICNIFICANT DFCREASE N LIVER MONOAMINE OKXKIDASE ACYIVITY. THYRCX!NE
OID NCT MAVE A DIRCCT INHIBITORY EFFECT ON THE ENZYME, THE LEVEL
OF CIRCULATING ADRENALINE AND NORADRENALINE MAS ALSD FOUND TO BF
INCREASED, MO OIFFEAERCE 1M THT LIVER MOMOAMING OX1PASE ACTIvivy
WAS BEEN BUTWEEN THYROIDECTOMIZED AND NORMAL RATS {118).

NOVICK STUBIED THE EFFECT OF BGTH D= ANC L=TR110CCTHYRO=
RINE ANE OF THYRCIC=FELUDINC ON THE HEART MONGAMINE OXIDAGE OF THE
RATS AT VARIOUS AGES. D=~TRIIOCOTNYACNIST HAC NO CFFECT. IH YGUNK RATS,

L=TRIICDOTHYROKINE WAB THE MOBT EFFICIENT. A 204 % INCREASE tH THE



ENZYNIC ACTIVITY OF THE HEARY WAS ORSEAVED WITH TNIS coMpouNn, In
THE ADULT QROUP, L-TRIIODOTHYRONING AND TNYROID=PEEOING MAD THE
SARE EFFECT IK INCREABING THE HEANT NOWOAMINE OXiDASE ACTIVETY.
NEITHER TREATAUNT WAS FOUND YO HAVE AS EFFECT ON LIVER NONOAMINE
OXIDASE ALYIVIYY (1201,

ZILE NAD PREVIOUSLY REPORTED THE RESULTS ORTAIRED WHEN
STUDYIHG THE EDFECY OF THYROXIHE AND THYROID HORMONE ARALOGUES
OB THE ACTIVIYY OF WONOAMEWE OXIDASE IN THE LIVER, HEART AND BRAIN
OF RATS. TME SPECIFIC ACTIVITY OF LIVER ﬂonoAhssz OXIDASE WAS
DEQREABED 1N ANIMALS WHICH MAD BECK PREYREATED WITH THYROXINE ,
TRICODOTRYRONINE, TRIICOOTHYROACETIC ACID OF YHYROXAMING. In ™
NEART OR BRAIN; WO DIFFERENCT IN ENZVNIC ACTIVITY WAS SEEN
BETMEEN TREATED AND NORMAL ANIMALS. THE AUTHOR POINTED OUT THAT
THE METHOD USED WAD NOT VERY SINBITIVE, AND SMALL DIFFERENCES MAY
HOT MAVE BEEd DETECTED (121).

SKILLEW EY AL. BTUDIED THE SFPECTS OF THYRGIO IMPA IR~
MENT O THE MEART MAC OF MALE AED FEMALE RATS. A BIGHIFICANTLY
GREATER MAD ACTIVITY WAS FOUBD 1N THR NEART OF NORMAL FPEMALES
COMPARED YO HORMAL MALES. WHILE THYROID FEEDING IRCREASED MAO scTiw
YITY OF FEMALE HCART IT NAD RO EFFECT OF MALE NEART. O THE OTHER
HANO, PROPYLTHIOURACYL PRETREATMERT DECREZASED THE MAO ASTIVEITY oOF
MALE HEARTS BUT DID KOT APFECT THE MAQ ACTIVITY OF FEMALE MEARTS.
THE AUTHORS CORCLUDED THAT THE GFFECT OF TRYROID STAYE 0N HWEART

MAC ACTIVITY WAS OLZPEMOENT URON THE BEX OF THE ANIMALE (22 }e



WURTMANM EY AL. TESTED THE LIVER MONGAKINE CX1DASE
ACTIVITY 1M HALE AMD FEMALE RATS AS A FUNCTION OF THELIR THYRQID
S$TATE. TRESE AUTMNORS CONFIRMED SKILLEN'S RESULTS. HoWwe vER, THEY
FOUKD THAT AFTER MASSIVE DOSES OF YWYRoOXiINE (500 ua/oav, For 5 DAYS),
THE LIvER MAC ACTIVITY WAG LLCREASED IN THE FEMALE GROUP (102).

Mome RECENTLY, BARRIEUX, Prouix AND D' IORIO CONFIRMED SPINKS' FINDINGS
CH THF DECREASE 1N LIVvER MONCAMINE OXIDASE OF 10DINATED=CASE | N=FED
MALE RATS (123).

SENCE THE RULE OF MONGCAMINE OXITASS M THE BIOLOGICAL
PHACTI VAT LOR OF CATTCHOLAMINSG APPEARS, AT LCAST N MAMY TAAGET
CRCANS, YO BE QUITE SECONDARY, 17 SECHS DIFFICULT Y0 CONNECT THE
TRFLUSHOE OF THYROID HORMCNYS ON THIS ENZYME WITH TREIR PGTENTIATSON
CF CATECHOLAMING EPFLETS,

CATECHOL=CwMZ THYL TRANSFERASE APPEARS TO BE MORC | MPORTANT
(H THE BICLOGICAL CIBPUBAL OF CATFCHOLAMINES., THIS ENIYME HAS BEEN
RISCOVERED CNLY RECENTLY { 124, 127), BUT ALREADY SOML DATA ARC
AVAILABLL OH THE EFFCCY CF THYRGID HORMONES OR 178 ACTIVITY, CATECHUL=
U=METHYL TRANSFERASE HAS RUEN SHOWR RECERILY TO 8t THE THZYHL
PRIMARILY RESPOMBIBLE FOR THE DECRADATION CF CATECHOLAMINES.

ALTHOUGH METANCPHRINE WAS BECH SHOWN TC POBSESS SUME ACTIvITY (125,126),
178 EFFICIENCY 18 BY NO MIANS CCMPARABLE 10 THAT OF THE RON=MEL 7 HYLe
ATED ADRENALINE. CATECHMOL=U~MITHYL TRANSFERASE WAS BEEN FOUND 1IN

ALL THE T19584ES SIUDILO, BECAUSE 115 ACTION IS RAPID, IT BEENS

THAT THIS ENIYME MAY BE RUSPONSIOLE FOR ONE BI0LCCICAL INACTIVATION
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OF CATECHOLAMIRES.

BZCAUSE OF THE CONFLICTING REBULTS CONCERNIWMG YHE EFFECTS
OF THYROXINE ON MAD acTivity, O'ICRI0 £ AL., HAVING FOUND THAT
ADRERAL INE METABOL 13M WAS DECRECASED IN uvpznrnvnélu RATS, DEC!DED
TO INVESTIGATE TNE POSBIBLE INNIBITION OF COMT 8Y THYROID HORMOHLS
{128). Using PROTOGATECHUIC ACID AE THE SUBSTRATE, THE AUTHORS
MCABURED THE FORMATION OF (TS MUTHYLATED DERIVATIVE {vANILLIC AcID)
IN RAT LIVER HOMOGENATE. K A SERIES OF EXPERIMENTS THYROXIKE WAS
ADDED DIRECYLY TO YHE INCUBATION MEDIUM, [T WAS FOURD TO HAVE XO
EFFECT CK THE ACTIVITY oF COMV. FOLLOWING THYROXINE [NJECTICN, THE
LIVER COMT ACYIVITY WAS FOUND SICHIFICANTLY CECREASED WHEN CUMPARED
TC THAT OF THE NORMAL LIVER., WHEN RADIOACTIVE ADREMALINE WAS |RHJe
ECTED YO RATS, A GREATER AMQUNT OF EXCRETED UNCHMANGED MATEARIAL
WAS FGUMD M THE THYRUXINE TREATED GRCUP. THE AMOUNT OF HETA-~
HEPHRINE WAS ALGO SIGHIFICANTLY LOWER IN THAT GROUP. THE AUTMCRS
PCINTED OUT THAY A LONG PRETREATHERT WITH THYROID HORMONES
WAS REQUIRED TO COTARIN A DECREASE IR ENIYME ACTIVITY. THE POTENT-
TATICON OF CATECHCLANINME ACTIONS BY THYROID HORMCKES, ¢N THE
CONTRARY, SEEMED TO BE IMMEDIATE., WURTMANN ET AL. REPEATED THE
EXPERIMENTS oF DY ICR10 QUT MEABURED THE ACTIVITY CF CATECHOL=(w=
METHYL TRANSBFERASE In A OIFFERENT MANNER, COMT {8 AN EMZYMIC BYSTEM
REQUIRING THE PRESENCE 0F S—ADENCSYL METHIORKINE AS DONGR FGR THE
METHYL GROUP. WURTMARN ET 8L, MEASURED COMT ACTIVITY I8N A MEDIUM

SUPPLEMENTED WITH SeaAnEnosYL wETHIONINE {102). THEY DID MOT FIND ANY



CHANGE (N HEART COMY ACYIVITY IN THE HYPERTHYROID AlIMALS.

THEBE FINDINGS WERE CONFIRMED RECENTLY BY Barmirux, ProwLx Axp
Otiorio (123}, Tae sPrciFic ACTIVITY oF tiver COMT HAS ODECREAS=
ED 1IN THE AYPERTHYROID RATS. HOWEVER, WHEN TNE ACTIVITY OF THE
ENIYME WAS EXPRESSED PER WHOLE HCART, KO CHANGE WAS SEEN. DFlomio
AXD MAVRIDES MORKING WITM PARYIALLY PURIFIED ENZYMES FROM RAT LIVER
STUDIED THE EFFECT, I8 VITRO, OF VARIOUS THYROXIRE ANALOGUELS ON
THE ACTIVITY oF COMT (12%=131). THEY INVESTIGATED TRE XINETICS

OF YHE EHIVME AWD CBSEMVED THAT ROME OF THE TRYROXINE ANALOGUES
WLRE INHIBITORS OF THE ENIVME. THYROXINE, AT THE LOW CONGCENTRATION
USED IN turszlsxrsasuznrs, WAS WITHOUT CFFECT., TRITODDTHYROM!NE
WAS FOUND TC BE A VERY FOOR INNIBITOR OF TME ERZYMZ, THESE AUTHORS

COMCLUDED THAT THE POTENTIATION, | Vivo, OF THE PHYSIOLCGICAL

ACYIOKS OF CATECHOLAMINES BY THYRO!D HORMONES COULD ROT 8E

ACCOUNRTED FORGBY TRE INMIBITON OF GATECHGL=0=METHYL. TRANSFERASE.

CONCLYSIOW oF PARY 11,

THERE I8 CENERAL AGREENMENY THAT SOME OF THE PHYSIOLNGICw=
Al EFFECTS CF CATECHOLAMINES ARE TMCREABED 1IN KWYPERYHYROID
ARIHALS, THIB POTENTIATICN OF CATECHOLAMIBE ACTIOH 18 NOT ALWAVYS
REVERSED (4 HYPOTMYROID ANIMALS. THE RIOCHEMICAL ATTEMPTE T
BHOW THAY THIS POTENTIATION 1S MEDIATED THRCUGH THE IBKIRITIOR
CF THE TWO ENZYMES MAIHLY RESPOMSIBLE FOR THF GI10LCCICAL DEQRADATION

OF CATECHCLAMINLS HAVE FAILED TO CIVE CONCLUS)VE RESULTS. MOKnAMN]HE
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OXIDASBE ACTIVITY ia DECREASED M THE ORGANS OF NYPERTHYROSID ANIMALS.
THIS CNZYME, HOMCVER, HAB GEEX SHOWN NOT TO BE DIRECTLY ALSPONSIOLE
FOR THE RAPID DIBAPPZARANCE OF THE PHVSIOLOGSCAL EFPECTS OF
CATECHOLAMINES . CATEGHOL-O=HETHYL TRANBFERASE, TME KRIVME APPARENTLY
THVOLVED IR THE RAPID {HAGTIVATION ON CATECMOLAMINES th YIVS, HAS
GEEN FOUND UNCHANGED OR SLIGNTLY DECREASED M THE LIVER AND NZARY
OF RYPERTHYROID ANINALS. THYROID HORNDNES HWAVE WO OIRECY EFFZCT
ON THIZ ENZYME (M VITRO. |T WOULD APPCAR THAT THYROID HORMORES
POTEMTIATE SOME OF THE EFFECTS OF CATECHOLAMINES THROUGH A DIFFERENT
ROUTE © THE RAPI0 BINOING OF T4I DIOSERIC ARINGS TO TISSUE,
RESULTING IR THE DISAPPEARANCE OF THE PRYSICLOGICAL ZFPECTS OF
EXOGENCUS CATECHKOLAMINES COULD BE AFFECTED OIRECTLY BY TMYRGID
HORMONES®. RECEMT FINDINGS NAVE SHOWN THAT BINDING TO TISSUE 18
PRIMARILY RESPOMSISLE FOR THE RAPID O1SAPPEARANCL OF THE RCSPONSBE
TO ADRENAL INE,

FOR THEBL REASONS, 1M THE WORK TC BE PRESCATED HENE, AN
ATTERPY HAG DEEN WMAGE TO STUDY, IR THE WNOLE RAT, THE OIBTRIQUTION
GF RADJIOACTIVE MATERIAL IN THE ORUARE FOLLOWING A SINCLE INJECTION
OF TAITIATED ADRENALIKE OR NORADREMAL!HE. THIS STUDY WAS MAGE AS A
FURSTION OF THE THYROID STATE OF THE RAT. THE EFFECT CF THYROXINE,
BOTH IN VIVO AND ¢ VITRO, OH THE UPTAKE, BINGING AND O~METHYLAT!OM
OF TRITIATED ADREHALINE WAS {HYEBYIGATED I8 BTRIPE OF SMALL

THTERTINE FROM MTSE.
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EAFERIMENTAL RESWULTS

PART t, THE DISTRIBUTION OF RADIGACTIVE MAYERIAL IN RATS

IN_VARIOUS THYROID STATES FULLOWING A SINGLE INTRAVENCUS IMJECT ION
GF SHeADRENAL INE_OR JH-HORADRENAL INE.

1. MATERIALS AND (W THODS

A) MATERIALE

ALl THE ABIMALS USED IN THESE RPCRIMENTS WERE ADULT, MALE,
SPRAGUE~DAWLEY RATS.

L=THYAOXINE SORIUM SALT, FARCKN S;cHA CHEMICALS, MAS USED FOR
IROUCING NYFEWTHYOIOISM, |7 WAS DISSCLVED IN 50 % PROPYLENE ez.vcoL
AT A FIHAL CONCOHTRATION oF 1.19 =2,

ETuYL ETHER, ANHYDROUS, FR0M FISHER, WAS THE ANESTNETIC
UTILIZED RURING THYRGIODECTUNY OF THE RATS.

NEMBUYTAL WAS PURCHASED FROM ARBOY LAB., MONTREAL, I8 STERILE
SOLUTION oF 850 M PER ML, T WAS UBED FRICR TC YHE HEASUNREMENT OF
OXYGEH CONSUMPTION, OF PRICR TO THE INTRAVENGUS IHJECY:ON OF
RADICACTIYE CATCCHOLAKINE.

¢ 3
o:.u-HmmnwALmE-»'f-aH HYDROCHLONIDE AND DL~ADRENAL I RE=T="H

RYDRCCNLORIDE WERE OSTAIRED rrRom NeW ENcLAxD NutLear Core., BoSTON,



TR e

ETTC TS

H

HasG.. THE COMPOUNDS WERE 1%t 0.1 K ACLTIC ACID, IN AMPOULES BEALED
UNDER MITROGEH. THME GPECIFIC ACTIVITY AVERACED 9.55 Cumigd pPor MM
FOR THE FORMER AMINE, AND G.55 CURIES PER #¥ OR B.1 CURIES PER MM
FOR THE LATYER.

PPC {2,5~0IPHERYLOXAZOLE]) AND DINKETHYL=-POPOP { | ,4p15-2~
{4=METHYL=5=PHRENVLOXAZOLYL ~BERZTHE ), SCINTILLATION GRADE, PROM
ProkAro INSTRUMERT CoMpany, [WC,, WERE VUBED TO PREPARE THE LIQUID
FOR SGIRTILLATION £OUNTING,

TRE METABOLISH APPARATUS, FROM PMisrs & Bimo, iwc.
Ricumens, VA., HODEL #71-2241, WAS UGED FOR MZAGUREMEXT OF TME
OXYGEKR CONSUMPY)ON,

THE COUMTING OF RAGIOASTIVITY WAS CARRIED OUT 1IN A LIQUID

BCINTILLATION COURTER, NUCLEAN CMicage mopewn 703, av 49C.

) Hgynepe

I ALL THE EXPERIMENTS THE ANIMALS WEjGHEL BCTWIEH 190 At
250 cRAMS.

1) EmEpanaTION OF ANIMALE
OEOUR Ay ~ THIS GROUP YAS SUBDIVIDED INTO SUBGROUPS. THEY CONBISTED
CF RATS WEIGHING 120~130 GRAMS AT THE BECINNING OF THE EXPERIMENTS,
In THE FIRST SUGSROUP, THE WATS WERE CONSIDERED A3 MORMAL CONTROL
AHIMALS AND XEFT FOR THREE WEEXS ON A NORMAL DIEY AKD WATER AD
LABITYUM. THE RATS FROM TNE SECOND SUBSROUP MERE MADE AYNYROID BY

BURCICAL REMOVAL OF THE THYROID CLANDG, WHILE UNDER EVHER AMESTMESBIA.
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THESE ABIMALS WERE THEN KIPT FOR THRZE WCEKS ON MORMAL DIET AND
WATER AD LIBITUM. AT THE ENO OF THRER WEEKS, THE WEIGHT AND BABAL
HETABCL ISR OF THE CORYROL AND ATHYRGID RAYS WEARE DETERHINED AMD
SERVED AB A MEABURE OF THYROIC FUNCYION IMPAIAEMERT,

Cacup 8. = % THIS GROUP, THE RATS WEIGHED AROUND éo@ CRAMGE AT YHE
SEQINNING OF TRE s?vckcnsuts. AFPTER THEZIR USIGHT AXD OXYCEN CONGUMPw
TICH HAD BEEHW CETERMINED, THE RATS WERE [NJECTED SUSCUTANEGUSLY,
DAELY FOR FIVE OAYS, WITH L-THYROXINE ¢ C.119 aM yu 0,100 M. oF

S0 % PROPYLENE Gu¥YeCL. CN THE SIXTH DAY, THE WEIGNT ALD CXYGEN

CONRUMPT IGN WY RE RECOANDED AGAIN,

2) MEASUREMENY OF OXYSEN CORFUMPTION &

AL THE RATS WERE PASTED OVCRNIGHT, BEFORE OAYSEH CONSUMP-
THON WAS MTZASURED,., THE ODEYERMINATION OF BASAL METARCL I9M WAS
CARRIED QUT OR ONE RAT AT A TIME. THE HCTADGLIC APPARATUS WAS
PARTIALLY FILLED WITH SODA LIME TO ABBORE MCISTUSE AND CARBGN OIOXIDE.
THE RAT WAS THEHW WEIGUED ARD INJECTED IHTRAPERITONEALLY WITH NEMBUTAL
AT A DOSE CF 20 M6 PER K& OF BODY WEIGHY. TUENTY MINUTES LATER, THE
RAT WAS PLACED I¥ THE CHAMBER AHS OXYGEM WAR DUBBLED INTO THE
APPARATUS FOR TIVE MINUTES. FIve MINUTE EQUILIZRATION WAS ALLOWED.
AT TRE EMD GF THIS PERIOD A GALIBRATED TUJE CONTAINING OHE ORGP OF
S0AP SOLUTION WAS IHBERTED 1M THE AIR QUTLET OF THE WETABOLICE
APPARATUB. THE RATE AT WH!GH THE SOAP SUDBLE WAS DIBPLACED 18 4 5 ML
YOLUME WAL MEASURID. AT LEALT FivE SUCCESSIVE HZABURCMERTS WERE MAGE

OM TACH AHIRAL. THE AVEBAGE ©F THE FIVE YALUES WAS TAKER A3 THE Tinc
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RECEGSARY FOR THE RAT TO BURK 5 ML OF OXVCEN. THIS WAS CONYERTED TO
THE VOLUME OF OXYGER CONSUMED N OHE MINUTE. TAKING )NTO ACCOUNT TuE
WEICHT OF YHE ARIMAL, TNE OXYGEN COMSUMPT |ON SR NUTE PER
KILOGRAM GF BAOY WEIGHT WAS CALCULATED. CORRECTIONS WERE MADE To

DRING ALL THE REBULTS TC A TEMPCRATURE or 30°C ¢y THE CHAMBER.,

3) INTRAVENOUS 1nyECTION OF SHepieNORADRENALINE N
SHoou-apRENALIBE §

THE RATS WZRC STARVED OVERNIGHT, BuT RECEIVED WATER AD
LIBITUM. AFTER TNEZ WEIGHT OF THE ANIHAL HAD BELSY RECORDED; AN
THTRAPERITONEAL 1RJECTICN CF NEMBUTAL (20 M3 PER <& OF BODY wEIGHT )
WAB GIVEN. THIRTY MINUYEE LATZR, 0,100 . oF TRITIATED HORADRENAL §HE
OR ADRERALINE WAS IMJECTED INTC THE TAIL VEIN, USING A 1.0 M ROV ¢ N
B/RINGE. THIB iNJECTION REQUINED ABOUT YWO MINUTES, AFTER QOMPLETION
OF THE INJECTION THE SPINAL CORD WAB CUT. THE TIKE INTENVAL BEYWEEH
THUECTEON AND 3ACRIFICT OF THE RAT ®AS ¥ARIED WITH CACH SERIES or
EXPLRINENTS .

4} Prepamation oF TISBYE SAMPLES !

inmepraTeLy arten SEVERING THE SPIMAL CORD, BLCOD WAS URAWR

FROI THE ABDCMIRAL ACATA AND THI VOLUME MEASURED 1K A GRADUATED
CYLINBER. [T WAT THER POURED INTO A COLD LUSTERGID CEMTRIFUSE TuBEZ
AND PLACED 1N fCE. THE TIZBSUCE WRRE REMOVED IN THE POLLOWING oRpER 1
KIDHEYS, LIVER, SPLECH, WEART AKD A SARPLE oF SXELETAL MUSCLE PROM
THE RICHT HIKD LEG. IMMEGIATELY AFTER AEMIVAL, LACHM CRGAN WAS PLALED

1 1C2-COLD 1S0TONIC SOCIUM CINORIDE. WHEN ALL THE CRGANS MAD BERK



REMOVED, EACH ORCAN (K TURN WAS DLOTTED OM FILTER PAPEN, CLEANED AND
WEIGHED O A TORSIOR BALAMCE. THE ONGAN WAS THEN PUT INTO |CE-COLD
0.1N HQ., 70 civE & FINAL COMCENTRATION OF 1/4.

5) HOMOGEWIZATION ANG CEHTRIFUGATION

ALL THE susssw&:n OPERATIONS WERE PERFORMED AT 49C, Twe
TISSVE, AFYEA SCAKING FOR ABOUY 30 MINUTES IN COLO HO. WAS TRANBFERRZD
INTZ A CONICAL ALL CLASS HOMOSENIZER, AND KOMUAEK|ZED. AFPER THRE
VOLUME OF THE TOTAL NOMOGENATE HAD BEEIN RECONDED TNZ SAMPLE WAS PLACED
i% A LUSTERDID CENTRIFUCATION TUBE 1R 1CE. WHER ALL mﬁ TISEVES MAD
STEX NOMOGENIZED AMD PLACED iN THE CLNTR}FUGE TUBES, THEY WERE
CENTRIFUCED IN A SERVALL REFRICIAATED CEMTRIFVSE {MooEL 563, moton
SM-28) FCR FOURTY MINUTES AT 12,350 G. TNE VOLUME OF THE SUPCANATANT
WAS MEASURED. TME PELLET WAS DISCARDED. FAOM THEN ON, ALL THE SAMPLES
WERE RUN (N DUPLICATE.

6) SETVERWINAYION OF THE RADICACTIVITY GQNYENT ¢

TeE SCINTILLATION LIQUID WAS PRCPAREC ACCORDING YO KiRSHNER
Er s, (127). 1r contaimEd 30 % AssoLuTe £THANOL, 0.02 % DimstwyLe
POPOP amp 0.8 % PPO 8 ToLugag. THIS SOLVENT CAR MOLD 2 % WATER IN
SCLUTION. FIFYY P OF SUPEANATANY FROM EACH SUPERHATANT WERE PLACLD
ik RACH OF TWO LIQUID BCIKTILLATIOR VIALS CONYAINING 10 ML oF
SCINTILLATION LIQuID, THE YIALS MERE PUT IMTO THE COUNTER REFRIGC R
ATOR TER MIRUTES BEFORZ DEING COUNTED IN OQRBER TO PERMIT EQUIL|=
sRATION AT 40C, TR RADIOACTIVITY COHYEXY WAS DETERMINED FOR A Fiago

PERIGD OF TIMNE WHICH WAS PRESEY AGCORADING TO THE ACTIVITY OF THE



P

BAMPLE » THE PRESIT TINE BEVER CXCCEDED THIRTY MIAUTES. THEZ MIGH VOLT=
AQE OF THE COURTER WAS BEY AT 1275 wOLTE FOR THE GATE AND 1250 wvoLts
FOR THE DATR. THEUSL VALUZS KAD SZEN DETERMIHED BY A STANDAAD CURVE,
USING TRITIATED VOLUDHE AS RADICAGTIVITY 3OURCE Aab PPC-POPOP 318
PURE TOLUENE AS YRE SOLYENT.

7) EFricIEHOY_OF THE_COUNTESR !

THE EFFICIERCY OF THE COUNTER WAB MEASURED USING THE
LHYEANAL STANDARD METHOD. AFTER THE VIALS CONTRINING THE UNKNGWN
HAG REZEN COURYED, A KNOWN VOLUME OF STANDARD 3“~70LUE‘K WAS ADDED
INTO EACH VOAL-'THE RAGIOACTIVITY OF THZ VIAL WAS COUNTED AGAIR. FROM
THIG BECOND READING, THE READIHG GBTA{NEOD 1N THE FIRET OETCAMINATIOR
WAS BUBTRACTED. THE HESIDUAL COUMYS PER MINUTES CORRESPORDED ™ THE
AMQUAT OF RMADIOCACTIVITY DEYECTED OUE VO STYAMDARD 3"‘?0LU$HE. Tug
RATIC OF COUNTS PER MINUTE DETECYED BY THE COUNTER OVER THE ACTUAL
DESINTECRATIONE PER MINUTE COF THE STANDARD BAMPLE QGAVE THE EFFICIENCY
OF THE COUNTER, UNOER TRISC IXPERIMENTAL CONDITIONS THE EFFICICKCY
OF THE APPARATUS WAB QUITE STABLE AHU AVERAGE 7 %.

8) CALGWATION OF REBLLTS 3

SINCE THE EFFICIENCY OF THE COUNTEA FOR BOTH THE ADREHALIRE

OR NORADRENAL INE SYOCK SOLUTION AND UNKNOWN WAS (1DCNTICAL, MO CORRECTIOH

WAS MADE TC CALCMLATE THE REZULTS 1N ABBOLUTE VALUES. EACH TiME A
REW BATCH OF SH-OﬁTSCHUL&H§HE Was GBYAINED, THE BPECIFIC ACTiVITY WAS
CIVEN 18 CUnus PR M4, In CRDER TO FING THE EQU!IVALENT CF THE

CBUNYS/NSR OETECTED I8 THE COUNTER TO YHE CURVE THE STGCK SCLUTION Was
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TEGTED. A 10 ML ALIQUDT OF THIS SOLUTIOR WAS OILUTEZO TiLh 16 M. WITH
C.01N AGETIC 4CI1D; GIVING SOLUTION A. TEH 4L OF BOLUYION A WERE SLACED
IH EAGH OF FONR SCINTEILLATION VIALS CONTAIRIKNG 10 M. OF SCIRTILLATION
LIQUID. THE RADIGACTIVITY COKTEHY WAS THEH mawuo UNDER THE CONDiw
TIOKS PREVIOUSLY DLSCRIBED. THE FOLLOWING TQUATION PLRMITTED YO

CALCULATE THE EQUIVALENT OF ™M oF CI1THZR AMINE

le/ian / 10 oF soLyvion A} x 30,000 x 0,30C w ¢/mx / 11 uM
10 1]

g/min = c/min / SN CORRECTING FACTCR  TO
11 84M

?QARSFORH TNE.!UHBER OF QCUNTS PER MINUTE OBTAIRED 8 OQUR
SUPERNATART 1HTO KM (NASONOLES) OF EITHENR SH”ADRENRLBNE oRrR
aﬂnﬂcﬁkbﬂtlALﬁﬂﬁ.

ALTHOUGHK THE CATECHMCLAMINE WAS 0T IDENTIFY, YHE RESWLTS
WERT EXPRESSED tH KM OF UNCHARGED INJECTED AMINT. FOR CACH SANMPLE ,
THE TWO READIGGS OF THE THO DUPLICATE YIALS WERE AVERAGED YO YIELD
THE NUMOER OF CouRYS PER MIBUTE PER ALIQUOT . THIZ KUMBER WAS THEN
DIVIOED BY THE WOLUME OF YHE ALIQUOT AND HULTIPLIED BY THE TOTAL
VOLUME OF THL BUPERNATART. THIS FINAL RCSULY WAZ TAXEM AS THE
EXPRESSION OF THE RADICACTIVITY CONTENT OF THE WHOLE ORSAR. THD
COURTE PER MIKRUTE PER GRCAN WEIRE SIVIOED BY THE HWEICHY 0OF THE ORGAR
TA GIVE THE MNUMBER OF COUNTS PER HINWTE 220 CRAM OF WET TS2SUE. The
CORRICTING FACTON FOR COUNT BER MINUTE TO MM WAS THEH APPLIED.
Discuasion

THE APPARATUS USEU PCR THE NMEASURIMENY OF OXVYGEH GOﬁSUMﬂilOﬁ
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PRESGEHTED SOME DISAOVANTAGES. BECAUSE GF THE DIAMETER OF THE CHAMBER,
THE S12ZE2 OF THE ABIMAL COULD HOT EXCEED 300 ORAEI, CYHERWISE THE RAT
SUPFOCATED. IF THE RUBBER STUPPER WAS NOY MELL SEALED, LEARAGE oOF
AIR CAUSED ERBOR 1K THE HEASUREMENT OF GAS CONSUNPYION. OceasionaLy
THE BODA LIME ORIED THE TUBE WERE TWE ROAP CUBBLE UAS: TRAVELING, AKD
YHE BUBBLE WOWLD BREAK. Becausc or THIB, ALL RATS WERE MOY ¥ THE
CHAMGER FOR TRE SAME PERJOD OF TINE. THE USE ©F AN ANESTRETIC COULD
HOY BE AVOIOED. WHEM THNL RAT MAS HOT UNDER AHEBTHESIA, 1Y MOVED

ARD THE READINGS WERE ZRAATIC. THE SENSITIVITY OF THE ANIMALE TO
REMBUTAL DIFPERED. IT WAS FOUND THAT ATHYROID AWIMALS WEAZ MORE
DEZPLY AREBTHETIZED THAN EITHER OF TME OTHER ONES. THE LETHAL OO08E
ARD EFFICIENT DO3E RAHCE APPEAREDC TC BL LOWERED AMONG THE
THYROX I RETREATED GROUP.

WHEN, MOWEYCR, OME WAB AWARE OF THE DISADVANTAGES, THME
HITABOLIC APPARATUB WAS VERY COMYENIENT FOR ROUTEIME MEARUREHESTS.
THE RESULYS CBYAINED WERE REPRODUCIBLE AND THE RARIPULATICHS WERE
MINEMAL .

THE UBE ©F TRITIATED CATCCHOLAMIHES WA PREFERRED TO THAT
OF THE CORREIPONDING ‘GGARBGN-LASELEO MATERIAL , SECALSY COMPLUNDS
WITK WIGH BPECIFIC ACTIVITY WERE AVAILABLE. IT WAS TRUS POSSIBLE TO
WORX WITH PKYSICLOGICAL DOGZS OF CATECNCLANINES AMD BTILL SUSSIBLE
TO DETECT CONBIDERABLE ANOUNT OF RADI!CACTIVITY 8 SHMALL AL I QUOTS.
THE USE OF TRITIUN PREBEXTED SONE DRAWBAGKS. FIRSY OF ALL: THE

EFFICIERCY OF THE LIQUIC SCINTILLATION COUNTER 19 LOW FOR TRITIUM, .
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LONGER PRESEY YIME 18 REQUIRED TO COURT ANY BAMPLE. BECAUSE THE
EFFICIENCY {8 LOWER, THE SENSITIVITY OF TWUE INGTRUMENT 18 ODECREASED,
SMALL DIFFERENCES ARE NOT APPARENY. SECONDLY, WHEN HIGH CONCENTR~
ATIONE COF RADJICACTIVIYY ARE PRESENT IN THE SCINTILLATION VIALS, IT
HAS BEEN OBSERVED THAT THE RADIGACYIVITY DEYERMINATIOND APPEAR TO
DECREASE WITH Tiwg (133). PART OF THIS ARVEFACT SEENS TO BE DUE TO

QUENCHING OF THE SCINTILLATOR BY THE OXYGEN OF THE AtR {134). Brcause

TRITIUM EMITS WEAX BETA PARTICLES, INTERNAL QUENGCHING MAY ALSO BE PARTe

LY RESPONBIGLE FOR THIS, FINALLY, {Y WOULD APPEAR THAT SOME OF
THE RADIODACTIVITY IS ARSORBED OW THE SI1DES GF TRE viALs {133),
FoR ALL THESE REABONS. THE USE OF TRITIUMH LEADE YO NORE VARIABLE
RESULTS THAN THAT OF | TCARBOX. HOWEVER, THE ADVAMTAGE OF UBING
YRITEUM~LABELED CATECHOLAMINES 18 THE HIGH SPECIFIC ACTIVITY,

AB PREVIOUSLY STATED, 1T WAS FOUND THAT NEMBUTAL AS AN
ANESTHETIC MAD DISADVANTAGES. IT WAS FOUND THAT TME CFFICIENY ANES=
THETIC DOSE AMD THE LETHAL DOSE WERE VERY CLCSE, THIS WAS A PROBLEM
WiTH LARGER RATE BUT NEMBUTAL WAS FOUND TC BE VEAY EFFICIERT (N
AATS UMDER Z0C GRAMS. THE BEGREE OF ANESTHEGIA WAS ALSC AFFECYED BY
THE THYROIO STATE CF THRE AXIRALS (135). 1Y WAS FOUND TNAT CTHER
ANEETHESIA WAS NOT OF A LUKGE EKOUGH DURATION FOR SOME EXPER!MENTS,
THEREFORE 17 WAG NECESSARY TO USE NEMBUTAL IN THESE CASES. MOWEvER,
FOR SHOMT EXPERINENTS. ETHER WAG USED.

FOR THE INTRAVERGUS INJECTION OF CATECHOLAMINES, R TIGKT

RUBBER BAND WAS PLACED CN THE TAIL OF THE ANIMAL TO CAUSE A SWELLING -
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OF THE VEift. SONE OF THE AMINALS, ALTHOUGH THEY WEAE USDER ANZATHESA
WERE FOUND TO REACT VIOLERTLY TO BUYCH A TREATMERT.

THE UBC OF ALGOMOL 8N THZ LIQUID FON SCINTILLATION COUNTINS,
ACCORDING Yo KinSHNER ET AL. {132}, WAB FOUND CORVEWIENT FOR THE TYPE
OF EXPGRIMENTS OESCMIBED HEREL. THE PRESENCE OF ALCOHCL PRODVCES A
CERTASN QUENCHING oF THE SAMPLE (136). HOWEVER, BINCE THE QUENEHING
THUS CAUSEZD WAS MIGH, ADDING MATZR DID NOT CAUSE FURTKER QUENCMING.
THUS UNDER THE EXPERIMENTAL CONDITIONS, DOUSLING THE QUARTITY OF
WATER OR ADDING ACID YO VNG LIQUID GED NOT CAUBE A DIFFCRENCE 1M THE
EFFICIENSY AB MEASURED BY INTERNAL SYANDARD.

THE CHMAGNZL RATIO HETNOD TO DETEANINE THE QUENCHING OF THE
SAMNPLES WAS ROT APPLICABLE, WAEAK LOW RADIOACTIVITY WAS KEASURED.

THE SEMBITIVITY OF YHE COUNTER VARIED WITH TIME AND POR SOMT

UBKNOWN REASON THE SATIO MAS FOUND INVERSED. ON THE OTHER MAND, TWR
INTEANAL STANDARD MYTHOD YIELDED REPROCUCIBLE RESULTS GHOLR THE CXPLe
RINEYTAL CONDITIONS USED.

AS THE WoRK PRCORESSED IT HAE FOUBD YHAT TNE EXTRACTION WITH
Q.1 W HOL WAS RCY AS EPFICIENT AD EXTRACTION wiTh O.48 pPcRacuLoNtc
ACID. THE FORMER WAS THMEREFORE DISCONTIRUED AND 18 THE LAIT SERILG

OF IXPERINEMTE 0.4 N PERCHLORIC ACID WAS EMPLOYES IMSTEAD,
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. Reswnrts
A) Tup EFPECY OF YHYROIO MORMORES 0 THZ YDTAL SODY WEISKT

AND OXYGER CONBUMPTIOR OF THE RAY ¢

In Tanie |, ame cavzﬁ THE TOTAL S0DY WLiCHNTS AND OxXvagm
CORBUMPTION N VARIOUS TNYROID STATES. TNERE 18 A SI1GHIFICANTY
DRCREASE 1R TNT OXYGEW CONGUMPTION OF THYRO)IDECTCHIZED #ATS
COMPARZD TO UNYREATED CORTROLS. THE DECREASE 18 OXYOENM CONGUMPTICHN
18 QuiTE aspaoﬁucastz AB BNOWW BY TUE YALME OF THE STAWDARD
CEVIATIGH, TREATHENT WITH L-THYRCXIGE IRCREZASED SICRIFICANTLY THE
OXYSZH GUNBUMPTION OF YHE RATS, A8 CAN BE BICM BY COMPARING THE
VALUL QRFORE THYRONINE TRZATMERT WiTH THAT AFTER THYROXING
TREATHMENT., A PAIRED COMPARISON WAB MADE !N THIS CASE BINCE CACK
RAT WAD 78 OWN CONTROL.

THERE 1S A GLIGKTLY LOWER GO0Y WEIGHT AMONS THE THYAC(=
DECTOMIZED AMINALS COMPANED TO YNAT OF THE HORMAL ONES. THESE RATS
GAIRED LESE NEICHT TMAN THE HONMAL CONTROLE. [N THE THYROXINE~
TREATED RATS, TNERE I8 AN ASSOLUTE DECREAGE (M THE TOYAL BODY
WEIRHMT. THE OECREASE R TOTAL BODY WEIGHT IS KIGHER THAR 1T
APPEARS KERE, GIACKE NCRMAL CONTROLS WOWALD HAVE GAINED SOMX WTISNT

DURING THE FIVE DAY DELAY.
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8) Jug DISTRIBUTION OF BADIOAGTIVE MATRIAL M THE RAY,
ZOLLOWING A BINGLE INTRAVEHOUS INJECTION OF JH-NORADRERAL INE 1

I Tasee 11, ARE PREBEMTCO THE RESULTS CHTAINED WITH RATS

EB VARIONEZ THYROID STATIS GIVEMN A BINCLE INTRAVERGUS INJECTION OF
3H~N0RA0R£NALIH£- THE AMCUNT CF RALICACTIVE MATERIAL FOUND SN THE
OROANS I8 EXPRESSED INCOURTS/MIBUTE PER GRAM OF WET T183UE. THE
AMGUNT OF SHeNORAORZNAL INE IRGECTED WaB 17 MM PER RATY THE TIME
ELAPBED BETNZEN COMPLETION OF THE iBJULCTION AMD BACRIFICE OF THK
ARIMAL WAB 10 MIRUTES. EACKH #1GURE REPREBENTS THE DATA OBTAINED WiTH
A SINGLE ANIMAL. 1T CAN BE SEEN THAT [HDIVIDUAL RZSULTS ARE TXTREMELY

BCATTERED.
in TABLE (1), THE RESULTS SHowN u TABLE 1! ARk CAPREISED

1h TZRMS OF 4N OF “H-NORADRENALINE PER GRAN OF WET TISSUE. ALTHOUSH
THE RADIGACTIVE MATERIAL WAS NOT ACTUALLY IDENTIFICD THIS SEEMTD T0
BE A CONVIMIENT AND REPRESENTATIVE WAY OF SXPRZSSING THE RESWLTS. IH
THIS YARLE H), THE FIGURES ARE AEAN 3 DYAHDARD CAROR. DECAUSE OF THE
HIGH VALUCS (® THE STASDARD CRROM, %C STATISTICAL ANALYSIS OF THE
REBILTS 18 POBSIBLE. IT SEEMNS, HOWEVOR, YHAT BOTH THYROXINE-TREATED
AWD NOAMAL RATS CONCEMTNATE SH=NORAOREHALINE 18 ABCUT THE SAME
QUAETITY. IR THE THYRCIDZCYOMIZED RAT, THZ AMOUNTY OF RADIQACTIVE
MATERIAL FOUND IR ALL ORGASS EXCEPT SKELETAL MUSCLE, {8 HIGHER THAN
THAT FOUND 1N BOTH THE NORMAL ARD TNYROXIME~TREATED ANIMALZ, TNE
WEEGHT OF THE GREANS 18 THE THYROIDECTOMIIED RAT WAS LOWEH THAX FHAT

I® THE NORMAL OR THYROXIHE=TREATED ONE. THE ANDURT oF RADIOACTIVE
MATERJAL N THRE BLCOD OF THYROIGECTOMIZED RATS 18 LOWER, TNAT IN THE

8LOOD CF THYROXIKE=TREATED RATS HIGHMER, THAN THAT IN THE BLOOD FROM
THE NORMAL CONTROLS,
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C) Jug DISYRIBUTION OF RADIGACTIVE MATERIAL N _THE RAT,

9
FOLLOWING A SINGLE [NTRAVENOUS INJECTION OF “H~ADRERAL INE

i TABLE IV, THE DISTRISUTION OF RADIOACTIVE MATERIAL 1M

TME NORMAL AND THYRO!IDECTOMIZED RAT 185 SHOWK AS A FUNCTION GF TIME.
TRE RESULT8, AS MENMTIONRED PREVIOUBLY FoR 3H~noaaoaza&nllr, ARE
EXPRESBSED AS KM OF SH—AORENALIRE PER GRAM OF WEY TISSUE, ALTHOUGH
#0 ATTEMPY WAS MADE TO IDENTIFY THE RADIOACTIVE MATERIAL. THE
VALUES SHOWN ARE MEAN + STANOARD ERRQOR, FOR THE NORMAL ANMIMAL.

FOR THE THYROIDECTOMIZED RATES, AB THE NUMBER CF EXPERIMERTS WAS
VERY LOW, INDIVIDUAL VALUEE ARE GIVEN.

iN THE MORMAL RAT, THERE 18 A DECREASE N THE COHGENTRATION
OF RADICASTIVE NAVERIAL I BLOOD, MEAMT, WIDNEY AND SPLEEN A8 A
FURCTION OF TIME. THERE 18 AN JIMCREASE IH THE LIVER AND SKELETAL
MUBCLE CONCENTRATION AS A FUNCTION OF TIME. AS ALREADY MENTIONRED
FOR THE EXPERIMENTS WiTH SH—HQRADREHALIRE, THE HIGH VALUES OF TME
STANDARD CRROR, DD HOT PERMIT ARY OVATISTICAL ANALYSIS.

14 THYRGIDECYOMIZED RATS, THERE 18 & LARGER AMOUNT OF
RAGIOACTIVITY ¥ Ail ORGANS THAM THERE 185 AT THE SAME TIME iM THE
NORMAL CONTROL . AFTER SIXTY MiNUTES, THE DIFFERENCES ARE YOO HIGH
FOR ARY (KTERPRETATION OF THE REGULTS.

TER MINUTES AFTER THE SINGLE INVRAVENOUS IRJECTION OF
SHeADRENAL |NE , THE AMOUNT OF RADICACTIVITY IN THE ORGANS OF THYROID=
ECTOMIZED OR HURMAL RATS WAS JIiMILAR TO THAT AMOUNT FOUND 1IN THE

MORMAL AND THYRGIGECTOMIZED ANIHAL AFYER A S{HGLE IiNJECT!ON OF

SHeHORADRENAL IKE .
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i, Ddiscussion

THE INCREASE N BABAL METADOLISM AMONG HYPEATHYROID ANIMALS
HAS BEEX CBSERVED FOR A LOKG TIME {1). THE DECREASE 1K OXYGEN CONBUMPT=~
FOK 1K HYPCTHYROIDIBN HAS SEEN FOUNC SIMILARLY IN MAN AS WELL AS IN
OTHER SPECIES. THESE VARIATIONS OF BASAL METABOLISM AS A FUNCTION OF
THE THYROID STATE HAVE SCEN TAXEN ADVANTAQGE OF, AND FOR TNIS RZASON
THIS HAB BEEN CHOSEN AS THE INDTX OF THYROID GLAND |MPAIRHENT,
IH THIS SERIECS OF EXPERINERTS, WNETMER THIS CHANGE 18 BROUGHNT ABOUT
BY THYRGID MORMOME DIRECT ACTION, OR IHDIRECTLY THROUGH THE
SYMPATHETIC SYBTE® DOES NOT PNECVEWNY THIS TEST TG B¢ OF VALUE. T CaM
BE SEEN IH THE THYROIDZGTOMIZED RATS, THAY A SICRIFICANT OECAEABE
1% OXVGEM COMSUMPTION 1§ OBSERVED THREE WEEKS AFTER BURGICAL RENOVAL
GF THE THYROID GLAND., THE DECREASE IN BASAL MITABOLIBM CARNOT QO
BEVOND A CERTAIN LIMIT, B8C THAT THE TESY i3 NOY A MCASBURE OF
ATHYROICISN, BUT RATHER A MCASURE OF LOWSA THYROID ACTIviTY. Ia THIS
SERIES OF EXPERIMENTS, NG ATTEMPT WAS MADE TO ASCERTAIN THAY TOTAL
ATHYROID1SM WAS REACHED. THERE 13 STILL , AT THE PRECENT TIWE, SOME
DISACREENENT ON WHETHER THYRGID GLAND iS5 TNE CHLY SITE OF TNYRGID HOR-
uonE sywtTeealrs (137). For Tuis REABON, A DECREASE 18 CXYGEB COHw-
SUMPY 10K WAD JUDGED A SATISFACTORY MEASURENENY OF DECREASED THYRCID
FURCT tOH.

IT #AS BEEN GLAIMED THAT THYROXINE-TREATED ANIMALS EXMIBIY
RATHER A MTHYROTOXIC™ PICTURE THAM A CHROMIC HYPEATNYRCIDIBH, THIS

13 ESPECIALLY BHOWN WAIEN A DECREASE I1% B0DY WEKIGHT ACCOMPANIES THE



{MCREASE I8 OXYGEN COMSUMPTION. SINCE THE POTENWTIATION OF
CATECMOLAMINE SFFECTS (8 ESPECIALLY NOTICED DUNINQ THE MTHYROTOXIC
BTORMT, |T WAB YHOUGNT THAT THE CXPERIMENYS WERE MOT IMVALIOATED

8Y THE FACT. THAT THE RATS WERE THYROTOXIC, AL?HOUQH NG EVIDENCE OF
THAT STATE WAL CORCLUSIVELY FREBERT.

DisSTRIBUTION GF RADICACTIVE MATERIAL % THE RATS AFTER

CATECHOLAMINE [MJECTION ¢

THE LARGE VARIATIONS OSSERVEC IN THIS SERIES OF EXPER|~

MENTS PREVENTEOD THE STATISYICAL TREATMENT OF THE DATA AND LIMIT
SOMEWNAT THE DISCUSBIOR ANC (NTERPRETATION OF THE RESULTS, TMESE VARIA-
TIOHS MAY BE DUE TO SEVERAL FACTORS GF TECHNICAL OR BIiOLOGICAL QRISINS.
1. FACTORS OF BI0LOGICAL ORIGING 3

THE RAT 18 AN ANIMAL WKICH HAS DEER BHOWN TO BE VERY BERSI~
TIVE TO CATECHOLAMINES. THE INTRAVENOUB LETNAL DOSE OF ADRUNALINE I8
YERY LOW IR THE AAT COMPARED TG OTHER BPECIES SUCK AS MAN ON MOUSE
(1368,139). THE ANIMALS USED IN THESE EXPERINEWTE WERE OF EXTERNAL
ORIGIN. IN THE COURSE OF THNE WORK, 1T BECAME OBVIOUS THAT AL=
THOUSH THE RATS WERE OF THE SPRAGUE=DAWLEY STRAIH, THNEY WERE NOT
ALWAYS ORDERED FROM THE SAME GOURCE. TME RATB WERE KEPT TWD OAYS
1K THE UMIVERSITY ANIMAL QUARYERS DEFORE USE, 2UT TKIS SHORT PERIQD
WOULD NOT STARDARDIZE THE ANIMALS, IF THE CONDITIONS URDER WHIGH
THEY WERE PREVIOUSLY KEPT WERE NOT SIMILAR. [T ¥AS NOT POSSIBLE YO
CONTROL THE EMVIAONMERTAL COKDITIONS PRIOR THEIR ARRIVAL TO THE

URIVERSITY, ANOTHER ORAWBASK IH THESE EXPERIMENTS WAS ODUE YO THE FACY



THAT THE WORX WAS EXTEMDED OVER A PERIOD OF A YEAR. AT THE TIME OF
THE EXPERIMZNTG, YTHE ANIHMALS SIRE KEPT (8 ROOMS ROT AiIR-CONDITIGNATO.
RATS ARE X%OWN TO BE VERY BERSITIVE TO MEAT. FURTHERMORE TEMPERATUARE
RECULATION OF THE BODY 1B UNDER THE CONTROL OF THE ADRENALS (140}.
THE ANIMALS USED MAY HAVE BESN !N DIFFERENT ACHEMAL BTAVES,
DEPENDIHG UPCH THE CEABOR DURING WHICH THE EXPZRINSNTS WERE
PERFORMED. THESE TWO BIGLOGICAL FACTORD APPGAR TO BE PARTIALLY
REBPONSIOLE FOR THE HICH VARIATIONS OREERVED.
2. FACTORS OF TECHHICAL ORIGIN :

THE MAIK RESTRICTION IH THE USE OF TAIL VEIN AS THE MOBE OF
I HTRAVEROUS 1KJECTION IRYC THE RAT 18 TNAT THE COMPLETE PENEZYRATION
OF THE INJECTED COMPOUND INTC THE BLOSD BTREAM I8 NOT CONTROLLED.
CATECHOLAMINES HAVE TO BZ JRJECTED SLOMLY TO PREVENT UNDESIRED S1DE-
ACTIONS SUCH AS THE INCREASE IH HEARY RATE AND BSLDOD PREGSURE. THIB
$IDE ACTIONS MAY EVENTUALLY LEAD YG DEATN., THE REEDLE MAY SE UIZPLACED
BY A SMALL MOVEMENY OF THE TAlL, LEADING TO A PARTIAL BURCUTANCOUS
THIECTION., THE INTRAVEKCGUS INJECTION CAN SE MADE THROUGH VHE ABDOMIHNAL
VENA CAVA OR THROUGH THL FEMOGRAL VEIN. BOTH THESE WAYS, HOMEYER,
REQUIRE OEEP ANESTHESIA ARD BURCZRY. A LOBS OF BLOOD AND A CEGRTABE
18 THE IHTERN¥AL R00Y TEMPERATURE ARE DIFFICULT TO AVCOID UNDER THEGR
SONDITIORS. THE COMPENDATORY MECHANISME EWKTEZAING 1570 ACYION, T WAS
TMOUONT YHAT UNOER THMESE CONDITIONS,; THE ANIMAL WAS NGT 1IN A
PHYBICALGGICAL STATE AHYMORE. S PNYSIOLOBICAL COBOITIONS, WERE

BESIRASLE THE TAIL VEIN WAL CKCOEN A4S THE RCUTE OF IRJECTION.



THE BSECOMD FACTOR WHICN MAY HAVE BREN RESPONSIBLE FOR THE
LARGE VARIATIONS OBBERVED WAS TMOUGHT TO BE THE ANESTHETIC. AS
PCIRTED OUT EARLIER, THE RZACTION OF THE RAT TO WEMBUYAL DEPENDS UPOM
ITS THYROID BTATE. THE DIFFERENGESD DUE TO & G“QNQE IN THE BEZNBITIVITY
OF THE RAT TC KE&MBUTAL WOW.D BE MORE OBVIOUS BEYWEEW YARIOUS GROUPS,
RATHER THAN AMONG THE RATS OF THE SAME GROUP. HEMBUTAL (8 KNOWN TO
BtlDOQRO TO PLASMA PROTEINS. SINCE YHE DAY DEFORE TNE EXPERIMENT THRE
RAT WAB (HJECTED WITH NEMBUTAL POR MEASUREMENT OF OXYGEN cConsymprTiON,
THE LEVEL OF NEMBUTAL THE NEXT DAY WOULD DEPERD UPON THE ANCURT
STORLO THE DAY BEFORE. A CUMULATIVE ACTION WOULD BE EXPEGTED (141).
THIS MAY EXPLAINED WNY 80 MANY HORMAL CA THYROX INE~TREATED RATS
DIED UHDER NEMBUTAL AREBTHES!A.

A THIAD FACTOR WHICH MAY HAVE BEEN RESPCONSIRLE PFOR TNE LARGE
VARIATIONEG, WAS YHE TIGHT RUBBER BAND OW THE TAlL OF YHE ANIMAL.
VEPERDING UPON YHE GEPTH OF ANZSTHZSIA AND UPON THE LERNGTH OF TiNE
NECESSARY TO ENTER iNTO THE VEIM, THE ABIMAL REACTED CIFFCRENTLY YO
THE PAIN BSYINULUB. ONE OR MORE OF THESE FPACTORYS MUBT HAVE BLEN FAVOL Ve
ED iR cauanss'Lancc VARIATIONS. AT 60 TIME WAB IT POSSIBLE TO RELATE
THE LOW OR RIGN RADICACTIVITY CONTENT OF THE ORGANS TO A SINGLE COF
THESE FACTORS.

BEARING 8 MIND THE LACK OF STATISTICAL ARALYSIE, ARD TNL
HIGHN VALUES OF THE STANDARD ERR0RS, A DISCUSSION OF THE % Vive
RESULYS MILL BE PNEBERTLD.

FOLLOWING A SINOLE INTRAVENOUS INJECTION OF 3H~NGRADREQAL!NE



IHTO YHE RAT, THE CONCENTRATICN OF RADIOACTIVE MATENIAL IN THE 8LOOD
OF THYROX(RE PACTREATED RATS WAS SIMILAR TO THAY IN THE BLOOD OF TNE
HORMAL GCOHTROLS 3 1T WAS MIGNER 31X ANY OF THE OTHER ORGANS 8TUDIED,
t¥ THE TRYRCXIRE=TREATED RATS THAN THAT I THNEZ HORKAL ONGS. THIS
FINGING HAY REFLECT AN ALTERED RATE OF UPTAKE OF ias CIRGVLATENG
CATEGHOLAMINE, OR AN INGREASED RATE OF SIKDING OF THE EXOGENOUS
CATECHOLAMINE (N THE T1SSUL, OR A LESS RAPIC RATE OF IRACTIVATION
OF TNE ARMIBE. B THE LIGHY OF WURTYMANR'O FINDINGS TNAY MOBT OF
THE PHeXORADRENAL INE 1RUSCTED 18 FOUND VNCHANGED IN THE HEART,
FOURTY MIRUTES APYER THZ ihvccrion {102}, 1T SZEZND THAT ¥E CAN
ASBUME TRAY A me: PART OF THE RADICACTIVE MATERIAL I8 UNCHANGED
MATERIAL. 1V APPEARS MEZCES2ARY AT THIS POINT OF THE PROCELOINGS
YO DEFING THE WORD ¥ UPTAKE ™, 314CE NC CURRERT AGREEMINT ON 1TR
MEAMING SEEMS TO EXIST (H THE LITERATURE. I8 YHIS THZS18,; UPYAKE
I8 PEFINED AS M THAT AMOUNT OF RADIOACYIVE MATERJIAL DEYZCTED IM A
TIBSUE, AFTER THAT TIGSUE NAS BEEX PLACED 1M GONTACST WiTH THE
RADIOAGTIVE CATVEGHOLAMIBE FCR A GIVEN PERIOCD OF TIME ™. THE UPTAKE
I8 EXPRESSED AS THE CONCERTRATION OF UNCHNAKGED RADIOACTIVE AMINE PER
QRAM OF WET TISSUE, ALTHOUGHM WO ATTEMPY WAB DBEEN MADE TG (GENTIFY IV
A% SUCH.

N THYROIDECTOMIZED #ATS, THE UPTAKE OF 3H~nonon£m\uut 8EEMS
TO BE iMCREASED, SINCE THE CONCENTRATION OF RADIGACTIVE MATERIAL IN
THE BLODD 186 LCUWER; AND YTHAT IN THE OTHER ORGARE MICHER THAN THAT

1N TRE BLOGD AND ORGAKG FROM KORMAL CONTROLB. BECAUBE THE WEjGMT OF
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THE CRGANS FROM TNYROIDEGTOMIZED ANIMALS WAS LOWER THAK THAT oF
THE NORMAL CONTROLS THE TOTAL AMOUNT OF RADIOACTIVE MATERIAL IN TRE
WHOLE ORGAN WAS HiIGHER THAR THAT !N THE WHOLE ORGANE OF THE NORMAL
CONTROLE. THE BINDING CAPACITY OF THYROIDECTOMIZED T)SSVES APPEARS TO
BE INCREASED COMPARED TO THAT OF THE NORMAL RATS.

THE PERGERTAGK CF THE INJEOTED DOSE OF RORADRENALINE M THE
HEART OF BOTH WORMAL ABD THYROXINE=-TREATED OF YHYROIDECTOM{ZED
ANIMALS MAS IDENTICAL TO THAT FGUND BY WURTMANN £Y AL. (102). Suck
WAS ALSO THE CABE FOR THE AMOUNT OF RADICAGTIVE MATEZRIAL FOUND AFTER
INJECTION OF RADIOACTIVE AORENALINE.

THE CONGENTRATICN OF RADIOACTIVE MATERIAL IM THE BLOOD 18
IDENTICAL 10 MIKUTES OR £0 MINUTES AFTER THE INTRAVEHOUS |NJECTIOR OF
ADRENALINE TO NORMAL RATS. IN ALL THE OTHER TISSUES BUT LIVER AND
SKELETAL MUBCLE, YHERE I8 A STEADY ONCREABE (R THE CONCZNTRATION OF
ADREBALINE MITH TINE. BUT AG PCINTED GUT PREVICUSLY 8Y WURTHAMM, 17T
15 INTERESTING TO NOTE THAY GNE HOUR AFTER A ZINGLE INJECTION, THERE
IS STILL CONBIDERABLE RADIOACTIVE MATERIAL IN THE NEART OF THE
NORMAL BAT. ALTHOUOH THE AMOUNT OF RADIOACTIVE MATTAIAL FOUND PER
GRAK OF SKELETAL MUSCLE 16 LOW, THIS TISSUE REPRESBENTS A LARGE
PERCENTAGE OF TNE TOTAL BODY WEIGHY, 50 THAT THE AMOUNT OF ADREN=
ALINE IR THE WHOLE TISBUE REPRESENT PROBASLY A GREAT PERCEMTACE OF
THE INJECTED DOSE. !N VIEW OF THE FINDINGS THAT ADRENAL IHE |NJECTION
LOWERS SKELETAL MUSCLE SLYCOGEM IT WGULO APPEAR IKTERESTING TO

INVESTIGATE FURTHER THE DISTRIBUTION OF ADRENALINE X THIS 7T188UK.



IB THE THYROIDECTOMIZED RATS, TEN MINUTES AFTER THE INJECTION
OF ADRERALIHE THE CONCENTRATION OF RADIOAGSYIVE MATERIAL IN THE TiSSuss
I3 MUCH HIGHER THNAN THAT IN THE HGRMAL CONTROLS, THE UPTAXE ARD BINDING
CF ADREMALINE BY YTISBUES FROM THYROIDZCTOMIZED ANINALS APPEAR INCREASED.
THME LEVEL OF CIRCULATING CATECNOLAMINE 18 ALSO’ELSVATEE A8 BHOWN BY
THE MIGHER LEVEL OF RADIDACTIVZ MATEREIAL IH THE BL.OCD OF THYROIDECTOM~
1220 RAYS. SIXTY KINUTES AFTEN THE INJECTION, HOWEVER, THE LEYEL OF
RADIOACTIVE NATERIAL HAS DECREASED AHD 1S INFERIOR YO THAT FOUND 1H
THE HORMAL RAT EXGEPFT FOR THAT IN THE XIDHECY AND IH THE CIVER. BECAYSE
THE COMCENTRATION CF RADIGACTIVE MATERIAL {8 ELEVATED SOMPARED To
THE MORMAL !é THE CREGANS METABOLIZIRG ADREMALIRE, (Y MAY BE ASSUMZD
THAT tH THE THYROIDEGTOMIZED AKIMAL, YHE ENIVHIC OEGRADATION OF
EXOQGENOUS ADREMALINE 18 MORE IMPORTANY THAN 1IN THE NORMAL HAT.
HOWEYER, THE DIPFERENMCIS DETWEERH THME YWO ANIMALS 18 YOO HIGH TO PERRIT
THE INTEAPRETATICON CF TNE RESULTS,

Fom ALL THE REASCNS SYATED ABOYE, IT SEEMED HICESRARY TO
USE A BIMPLER BVBTIM. THE WORK PURBUED ON THE IGOLATED SMALL

IMTESTIRE WILL PRESENTED IH THC HEXY Pary i,



PART 1), THE EFFECT OF THYROXINE GN THE UPTAKE,

BINDING AND METABOLISM OF “W-ADRENALINE BY INTESTINAL STRIFS,

FQLOWING A FIVE MINUTE (NCUBATION WITH 3H~DL-ADRENALENE .

1. MartemiaLs Auc MoTHCDS

A) MaTERIALS 3

BESIDES THE CHEMICALS ALREADY MENTIONKED IN PART ! THE FOLLOW-
ING OBES MAVE BEEN UBED 3

Bovine seRuM ALauMin (FracTion v, BEROLOGICAL) PURCHASED FROM
MAnu, N.Y..

THREE DIFFERENTY BATCHES OF 3H—A°RENAL!NE WERE USED WITH A
SPECIFIC ACTIVITY OF 1 5.76 CuRIES PER MM OR 6,15 CURIES PER MM.

B) Meruops

1) PREPARATION OF ANIMALS ¢

THE ANIMALS WERE PREPARED AS PREVIOUSLY OESCRIBED 1N PART, |,

2) PREPARAYION OF IMCUBATION MERIUM 1

KREBS~RINGER BICARBONATE CLUCUBE, SUPPLENENMTED WITH ALBUMIN WA S
UBED AS THE INCUBATION MEDIUM. IT WAS PREPARED, PRIOR TO SACRIFICE OF
THE ANIMALS FROM SYOCK SOLUTIONS KEPY AT °C AS SUGRESTED BY
Umere 1T (142). FirveEN mILILITERS OF A 20 % GLUCOSE SOLUTION WERE ADDED
To 190 ML oF BUFFER. ALBUMIK (B30 MG) WAS THEN ADDED TO THE KREBB~R|NGER
BICARBONATE GLUVOBE .40 ALLOWED YO DISSOLVE COMPLETELY. A KNOWN VOLUME

o 3
A OF HwADRENAL INE BOLUTION, DEPENDING UPON THE FiNAL CONCENTRATION OF




ADREMALINE DESIRED, WAS THEM ADDED YO THE MEOIUM. A GAS MIXTURE
CONTAINING OXYQREN~CAROON - 8I0XIDE (95 % 1 5 %) wAS GUEBLED AY THE
SURFACE OF THE MEDIUM FOR A PERIOCD CF 5 MINUTES. THE INCUBATION
MEDIUM WAS TKEN RAPIDLY DISTRIBUTED IBYO EZRLENNTYEAS, 10 M oF
MECIUM INTO EACH OF SIXTEEN SOML-ERLENMEYERS. EACH ERLEMMEYER WAS
STOPPERED MITH A RUBBER BTOPPER AS SOON AS THE MEDIUM HAS DEEN
DELIVERED INTO I1T. THE ERLENMEYERS COMTAINING TNE MEQIUN WERE
THEN PREINCUBATED AT 37° C 1w A "DUBKOFF METABOLIC SHAKER™, IN
ORDER TG CQUILIDRATE THE Mepitum AT 37° C.

3) PREPARATION OF INTESTINAL STRIPS

AFTER TNE WEIGHT OF THE RATS TO BE KILLED MAD BEED
RECORDED, THE METHOD PROCEEDED iN TNE FOLLOWING MANMER
ONE TMYROIDECTOMIZED RAY WAS BECAPITATED, THE STOMAGCH AMD PART OF
THE BMALL IMTESTIRE REMOVED ARD PLACED ON ICEZ. ONE HMORMAL RAT WAS
THEH KILLED i8N THE BAME WAY, ITS STCHACH AKD SMALL SNTESTINE REMOVED
AlD PLACED ON 1CE., THE SMALL IMTESTINE FROK THE THYROIDECTOMI ZED AN MAL
WAS THEN CUT INTO 2 CH PIECES, AT A DISTABCE OF & CR FROM THE PYLORUS.
THE STRIPS WERE THEN CUT OPEN, LLEAMED OF FAT OR FECES ANMD PLACED INTO
A BEAKER CONTAINING ICE~CCLD ISOTORIC NACL. TWE SMALL INTESTINE SFROM
THE NORMAL RAT WAS TREATED IN AN IDENTIGAL MARNER. EIQHT PILECES GF
THTESTIRAL TISBUE FROM THNE THYRDIDECTOM{IZED RAT WERE PLACED INTG
4 BEAKERS CONTAINING {CE~COLD 1S0TONIC BAGL.,, 2 STRIPS INTO EACH BEAKER.
E1GHT PIECES FROM THE NORMAL RAT INTESTINE WERE PUT INTO & CTNER BEAKERS

CONTAIRING 1CE~COLD ISOTONIC NAQL, 2 STRIPS IN EACH BEAKER. THE TIME



ELAPBED BETWEEN DISTRIBUTION OF THE IHCUBATION MEBIUM INTO TNE
CRLENMEYERD AND 1HCUBATION 2ERO TIME MRVER EXCKEDED 20 MINUTES.

4) INGUBATION

THE PROGESS UBED OR INCUBATION WILL BE DESCRIBED IN DETAILS
FOR A SikoLE BTRIP. EACHN STRIP WAG TREZATED i AN IDENTICAL MANNER, AT
0.25 MIBUTE INTERVAL. THE SYRIPS FROM THE THYROIDECTOMIZED RAT GMALL
INTESTIHE WERK FIRSY TREATED. TME FIRST BTRIP WAS BLOTTED O FILTER
FAPER AND AT TIME 28A0 PUT INTO THE FIRST ERLEEMIYER. AT TIMZ 5 NN,
THE STRIP WAS REMOVED FROM THE ERLEKMEYER AND PLACED IN A BEAKER
CORTAINING IBOTONIC SODIUM CHLORIDE, FOR RINBING. THE STRIP WAS
TRANSFERNED TO A SECOND BEAKER CONTAIRING !CE~COLD 180OTOMIC NACL,
0:25 WIRUTES LATER. THER A FIMAL RINBING WAS PERFORMED IN A THIRD
BEAKER 0.25 sminuTEs LATER Fom 0,25 MINUTES. THE TISSUE WAS THEN PLACED
OR A FILTER PAPER AND BLOTTED. WNEN ALL THE STRIPS FRON OKE RAT HAD
BEEN COLLECTED CN THE FILTER PAPER ARD BLOTTED, THEIR WEIGHT WAS
RECORDED. THEY WERE THEM PLACED IRTO A MOMOGEN!ZEA COMTA{!NING 0.4 N
PELCHLORIC ACID AND PUT M THE DEEP=FREECZK.

THE MEXT EXPERIMENT WAS THER SYARTED FROM BTEP 2, BUT THiSs
TIME THE RORMAL RAT WAS TKE FIRST ONE 70 BFE ¥ILLED.

THE WATER=BATH SHAKER WAS KEPT GN DURING TNE PERIOD Wil CH
ELARSED BETWEEN EQUILIGRATION OF THE CRLTHMEYERS UP TILL THE REMOVAL
OF THE LAST CF THE SIATZER SYRIPS.

5) HoMocewiZATIOY

THE FROIEN SAMPLES FROM THE PREVICUS EXPERIMENTS WENE



ALLOWED YO THAW AND HOMOBEN!IZATION WAS PTRFORMED WITH AN ALL GLABY
MOTOR ORIVEN POTTEA-EVENLJIEN, THE MOMOGENATE WAS THEN TRANSFERRED
INYO A GRADUATED CYLINDER AND THE HOMOGEHIZZR WiNCEO WITH 1CE~COLD
0.4 R PERCHLORIC ACID. THE VOLUME OF MONOGENATE PLUS RINSING WAS
RECORDED. TWo ALtQuoTe oF 0.100 ML GACH WERE PLACED I1NTO EAGH OF TWO

SCINTILLATION VIALS. THE SRADUATECD CYLINDER WAS TMEN EMPTIED OF ITS

CONTENT INTO A LUSTEROID CENTRIFUGE TUBE AND RINCED THICE WITH §CEw
coLp 0.4 N pEmcHLOMIC Acin. Tee WASHINGE WERE ADOSD YO THE LUSTERGID
TUBE WHICH WAS THEK PUT tNTO 1CE. THE MEXT SAMPLE A THEN HOMOGENEZED.

6) EXTRACTION oOF RADIOACTIVE MATERIAL

WREN ALL THE SAMPLES HAD OEEYN HOMOGENKIZED AND ALIQUOTS ron

: RADIGACTIVITY OETERMINATION SEY ABIOE, THE CENTRIFUGE TUSES WERE

% CENTRIFUCED 1M A REFRIGERATED SERVALL CENTRIFUGE AS DESCRISED 'n

it PARYT |. HOWEVER, AFYER THE FIRST BUPEANATANT HAD BEEN REMOVED, EACH

Y PELLEY WAS WASMED TWICE WiTH 0.4 N PEACHLORIC ACID. THE THWO WABKINGH
ARD THE FIRST SUPERHATANT WERE COMBINED. THE REBULTING EXTRACT WAS
FLACED IN THE DEEP-FREEZE ANKD WAS USED AT A LATER TIME FOR IDENTIF§C~
i ATIOR CF SH—ADNEIALIlE AND Sﬂ-nzrauzpnavns.

7) Dt?tg!!HATION QF RADIOCACTIVITY CORTERT

i IRTO EACH OF THZ SCIRTILLATION VIALS CoNTAIRING 0,100 m. oF
f THE HOMGGEMATE WERT ADDED 10 ML OF LIQUID FOR SCINTILLATION COUNT ING,
THE VIALG WERE THCN PLAGED ¥ TNE REFRIGERATIOR UMIT OF THE COURTER

AMD ALLOWED TO EQUILIBRATE FoR 10 MINUTES. THE COADITIONS GF COUNTIRG

i wWERE 3 CraunNEL 1 3 BASE-igwEL 1, CHAMNEL 2 & LEvEL lerLgvEl 2 :

i




- T5 -

RIGH VOLTAGE ¢ GATE 1275 v, Dava 1175 v i PREBET counvs ¢ 1,000,000,
THEZ TINE PRESET 7oR cOUNTING DEPENDED UPON THE ACTIVITY OF THE BAMPLE
AND WAS BET ACCORDING TO THZ ACTIVITY OF THE FIRST VIAL. IY vARiED Paom
ONE EXPERIMENT TC ANOVHER BUY USUALLY, E0C sEcomps or 1,200 szcowps
WERE THE DUMATION ©F £AC: COURTIRG. THE BACKGROUND WAS MEASURED Rv
COUNTING A VIAL CONTAINING 10 M. oF SCINTILLATION LIQUID AND 0,100 W
or 0.4 N percuLORIC Ac:b.'Tnz BACKQRONND WAS DETERMIRZD FOR AT LEAST
1,800 szcomos. THE RADIOACTIVITY oF The INCURATICH HMEDIUM WAS MEASURED
oM Four 0.100 My ALIQUOTS OF WHAY HAD REMAINED APTER THE DISTRIBUTION
IMTO THE CRLCHNEYZARS.

8) lpanvirication of 3H—nmraungu|ge AND SH—AQREQAhgﬂg

THE RADIOACTIVITY OF THE PERCHLORSC EXTRACT WAS NEZABURED ON
C.200 KL ALIQUOTS BEFORE {OERTIFICATION OF 3H~Aonsuaucuz ChR
3H-n51nuzpnalnz WERE PERFORMED. THE CONYEMT OF RADICACTIVITY in 1 .
OR 2 ML OF THE PERCHLORIC EXTRACT MAB THEN CALCULATED, DEPENDING ON
WHETNER 1 ML OR 2 ML ALIQUOTS WERE UBED FOR THE 1DENTIFICATION. THig
RADICACTIVITY WAS CONSIOERED AB THE AMOUNT OF TOTAL SADICACTIVITY
UBED FOR IDEATIFICATION.

SHoADRENAL | HE HAS IDENTIFIZD BY THE METHOU OF AXELROD {143},
BUT AS BUGIESTED BY MipsaLa {144}, THE 3ATCH PROCESS RATHER THAR THE
COLUME FOR ADBORPTICH ON ALWUMINA WAS USED.

3H~u£tAucauunua WAS iSOLATED AMD IDENTIFICU ACCORDING TO

THE PROCEDURE oF AxeELrop (143),
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9) LatcuATrons or REsuLTs

TOYAL RADIQACTIVITY CONTENT OF THE TIBBYE

AFTER THE RADIOACTIVE CONTUNY OF THE ALIQUOTS FROM THE
HOMOGENATE HAD DEEN RECORDED, THE DATA FROM TWO ALIGQUOTS WERE
AVERAGED, AND THE BACKGROUND BUSTRACTED. THE YOTAL RADICACTIVITY IR
THE HOMOCGENATT WAS THEN CALCULATED BY TAKING YHE VOLUME OF THE MOMOGE S~
ATE i¥TO ACCOUKT; THIS RESBULT WAB CONBIDERED TO CORREESPOND TO TNE
ANOUNT OF RADIODACTIVE MATERIAL PRESENT IN THE TISSUE BAMALE. IT WAS
EXERESSED IN COUNTS PER MINUTE. BY DIVIDING THIS REBYLT BY THE
WELIGRY OF THE BAMPLE OHE OBTAINED THE SPECIFIC RADICACTIVITY 1IN
COURTS PER MINUTE PER GRAN OF Ti68UE. BECAUSBE BOTHN TNE AMOUNT OF
SHOAORKIALIIE AND THE COUHTS PER MINUTE OF THE INCUBATION KEDIUM WERE
KHOWR, 7 WAE POBSIBLE YU EXPRESE TNE RADIOACYIVE COUngT OF THE
URKNOWN A3 THE NUMBER OF MOLES OF 3“—&08!NALIN€ PER GRAN OF TIBSUE.

SHeAZRENAL I 5E_aNp 3H-n17ayspnnzg§

AFTER THE TOTAL RADIOACTIVITY OF THE SANPLE HAD DEEN CALGUL~
ATED 1% GOUNTS PER MIRUTE, TWE RATIO OF RADIORCTIVITY IR THE SAMPLE
TO THAT IR THE azucMLonsc‘xxrnncr WAB CALCULATED. THE PRRCERTAGE
COTAINED WAL THENM CALCULATED AS A PFUNCYION OF THE WMCLES OF aﬂ-AnnsuAL~
IBE OBTAINED 1% THE HOMOQENATE AMD EXPRESSED PER GRAN OF TIBSUE. THE
SCRRECTIONS FOR A RECOVERY OF 8C % AND 50 % IN THE CASE OF ADREWALINS
AND METANEPHRINE RESPEGCTIVELY, WERE APPLIED OR YHE PERCERTAGE VALUZS.

10) STATISTICAL ANALYSIS

GROUP COMPARISON ARD ANALYSIS OF VARIANGE WITH INTERACTION -



G e

WERE THE TWe STATISTICAL uaruéns USED IN COMPILING THE DATA. A
VALVWE OF P 0,07 WAG CMOBER AS STATISTICALLY SICHIFICANT,
Drecugaten

18 THE {8 VIVC EXPERIMERYS, MEZASUREMERTD OF BASAL METABOL {9M
KAD SHOWW THAT TNE ®ETHOOE UGED TO INOUCKD WYPCATHYAQIOIBM AND
ATHYROIDIBH WERE ACEQUATE. KO AYTEMPT WAD MADE IN THID SERIES OF
EXPERINENTS TO DETERMINE OXVEER CONSUNPTION. IT WAR YMOUGHT THAT,
BIKCE THIG NEAGUREMENT AEQUIRED THE USZ OF NEMBUTAL AB AN AKEBTMETIC,
THIS LABT FACTOR MAY INTRODUCE A VARIABLE. SINCE THIG COUWLD BE AVOIDED,
THE BASAL METABOLISHM WAS HOT MEASURED SUT THE BODY WE)QHT OF THE
ABIMALD WAS CHICKED.

Ancusarion Meotun

KREBS~RIRGER GICARBONATE MAS DELN RECOMRINDED A8 A SUITABLE
BUFFER FOR 1N ViTRO STUDIES WITH ADRENALINE, SI1MCE PROBMHATE CATALYSES
THE OXIOATION OF ADRSEALIRE (145). CLuUCOSE AND ALBUM.H WERE ADDED ¥
ORDER TO APPROACH AS MUCH AS POSSIBLE THE PUYSIOLOCSICAL HEDIUN. MOBL~
DVER, BECAUSE OF IT8 COPPER CHELATING PROPERTIES ALBUNIR I8 ALKALINE
MEDI UM PREVENTS ADREMALINE OXIOATIOR (146). Im A 01aLYBIS ANALYSIS,
IT WAS FOUNHD THAT THE BINDIKG OF ADRCHALINE TO ALBUMIG MAS NEOLIGIBLE.
Five m. OF THE INCUDAYION MEOIUM CONTAIEING GH—ADltﬁALBIC {8.3 x IoaH)
WERE PLACED IWTC A DYALISIS BAG. THE RADIOACTIVITY CONTENT OF YiE
SAMPLE MAD BERH PREVIOUALY DETERMINED of 0,200 s ALIQUOTS. THE
O1ALYSIS BAG WAB THEN PLACED IM A BEANER COMTAI¥I18G 100 ML OF DISTILLED

MATER,; AND OFALYEIS ALLOWED TG TAKE PLAZE AT COLD ROOM TEMPERATURR.
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THE CONTENT OF THE SUAKER WAS OOMTiNUCUSLY STIRRED. THIRTY RINUTES
LATER, THREE ALIQuUOTD oF WATER {(0.200m. £AEH) WERE REMOVED AND
RADYCAGT IVITY GONTINT MTASURED. THIA WAB REPCATED TWICE, CVERY
30 MINUTES AND THE DIFFUSATE WAS THEN REPLAGED BY FRESH DISTILLED
WATER. THE DIALYSIG WAS PERFORMCD FOR 16 HOURS3, AT THE EHD OF WuiIcH
THE RADIQAGTIVITY CONTENT OF BOTH THE DIFFUSATE AND THE SOLUTION INK
THE DIALYSI8 BAS WAS MEASURED.

- TABLE V =
! !

RADIGACTIVITY in | !

RADIOACTIVITY M !
THE DVYALISATE | yupifFrump

!
i
i
l

|
1
|
i
i
|

|
Ting | THE DIFPUBATE DIFFUSION
| c/min ! ¢/min i
— ] | }
¢ | 0 0% | 154, 600 . 100 %
30 NI T4, 500 48 % -
16 was| 138,750 85 % 22,200 14 %
b P . L i . Y ST -

08 THE oThER HAMD, THE AFFINITY CGF ALDBUMIN FOR THYROXIHE 18
WELL CSTABLISHED (147, 748). THE ACTUAL CONCENTRATION OF FREE THYROK=
THE 1IN THME [HCUBATION MEDIUM WAS IRFERION TO THE TQTAL COMCIMYRATION.
"ONEVEN, SINCE THL EXPTRIMENMTAL CONDITIOHS WERE (OZKTICAL NO CORRECTION
WAB MADE FOR THE BINDING OF TRKYROXIRE YO ALBUM;“-

21t acaenaring

A8 POINTED oUT EARLIER, THE UBE OF TRITIUM AS A LABSL PERMITE
THE OBTERTION COMMERCIALLY OF MOLECULESD WITH NICH BPECIFIC ACTIVITY.

[T 1S THUS PORSIBLE TO USE PHVBIOLOGICAL CONCENTNATIONS OF ADRENAL IRE
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WITH A MEASURATLE RADIOAGTIVITY (149). In Tag EXPERIMENTAL CORDITION®
USED HERE BEVIRAL FACTORS APPIARED TC HAMPER SOMEWMAT THE BENEFICIARY
uge or BN-AGRE!ALIEE. THE COMMINCIAL PREPARATION OF 3H~AnnsnnLlut WAS
PERFGAMED BY CATALYTIC TRITIATION DF ADAYNALONE WHiCH YIZLDED ADRENAL~
1HE LABELED oW YHE CARBON 7 AND ON TRE HYDROXYL GROUP oF Canson 7
WITH SH. SLow EXCHANGE CHROMATOGRAPNY PERMITTED TO REMOVE THE LASEL

ON THE HYDROXWL GROUP. NEW EnaLAND NUCLEAR CORP. COWMD ROT AScERYALN
THAT THE ENOL FORHM OF ADRENALONE WAB HOT PREBENRT DURING TRITIATION,
THIS WOULD RESULY IN THE LABELING WITH 3H OF BOTH CARBON 7 Anp

CAR3OY E. PAPER CHROMATOGRAPHY OF THE CORPCUKD PERNITTED TO 10ENTIFY

ADRENAL INE SUT DID MOT SIVE AWY INFORMAT!ON ABOUT THE SITE OF THE

L.ACEL .
O OH 3
¥} H
) 3H e !
HO = / C-f}!g-m‘-ms —_ HO‘\}- ?-szmma
N, > o
I 78
o M

JA— 5 3y Y

HO= { - H L
= e o, s W /- -Gt

. CH M

X
THREE BATCNES OF “H-AQRZMAL INE WERE USED & THE COURBE OF THE EXPER}=
HENTS. UfE OF THIM NAD A SPSCIFIC ACTIVITY OF 5.76 sumies/mi4, THE Two
OTHERS 6019 CURIES/MM. ALTHOUSH CNROMATGRRAPH SROWED THAT THE COMPOUNDS

wWIRE P#ﬁz, THE ACTIVITY IN COUNYE PTR MINUTE wWas MUCH HISHER WITN THE



BATCHES WHERZ THE SPECIPIC AGTIVITY AVERAGED 8,19 curies/mH. Fon
THIB REASON, CORRECTION FACTORS WERE APPLIED ACCORDING To THE
COUNTS PER MINUTE DETECTED AND HCT ACTORDING TO THE MILL FCURIES.,
ANOTHER ORAWSACK I8 THE USE OF TRITIUM AS A LABEL Fon
ADRENALINEZ, ROIDED IN THE PLACE WNERE THE LABEL WAS PUT. CXIDATION
OF ACREMALINE IN ALKALINE OR NEUTRAL HEDIUM GIVES THE FORMATION QF A
RING WITH THE EVENTUAL ELIMINATION OF THE HYDROGER ON TNE Carsow 7.
{146). Tuis RESULTED IK THE LOSS OF THE LABEL ON THE MOLECULE AND
THR FORMATION OF TRITIATED WATER. THIB TRITIATED WATER WOULD NOT BE
DIFFERENTIATED WHEN MEASURING THE RADIOACTIVITY CONTENT of THE
TISSYE, FROM ADRENALINE AND 1TS METABOLITES. I% ONE SERIES oF
EXRPERIMENTE, THE CONTENT GF 3H20 FORMED WAS MEABUREZD BY THE
PROCIDURE OF La Brosss (15C). A cownTROL FLASK WITHCUT TISSUE wWAS
RUN IX TME SAME EXPERIMENTAL CONDITIONG YHAT THE EXPERIMENTAL
FLABKS. AFTER THE § MINUTE INCUBATION, THE TRITIATED WATER CONTEUT
OF THE SOLUTION WAS MEASURED IN THE FOLLOWING MANNER. THE RAD | Ow
ACTIVITY CONTENT OF THE SOLUTION WAS MEASURED ON AN ALIQUOT; THE
SOLUTION WAS THEN EVAPORATED TO ORYNEGS, UNDER NiTROGEN ATMOSPHERE
At 40° C. Tug RESIDUL WAS TAKEN UP WITH WATER AND RADICACTIVITY
CONTENT DETERMINED OK THE RKSIDUE AND ON THE DISTILLATE. THE CORCE N~

YRATION OF JH—AORENAL!RE I THE SYARTING SOLUTION WAR 8.3 x 10’8 M.



oA e

counTs/min CounTS/MIN/TOTAL voLUME % mecoveRmy
PER 0,100 my
SoLurion 2,667 266,700 ) -
CONCENTRATE . 2,383 238,306 89
DisTioLave 230 32,200 i2

NO CORRECTION WAS MADE Fom THIG ERROR WHEN CALCULATING THE UPTAKE
SINCE THE AMOUNT OF WATER WHICH MAD PENETRATED INTO THE TIGSUE WAS
UNKHOWN, T Wag THOUGHT, THAT THE EXPERIMENTAL CONDITIONS VEED WERY
IDERTICAL AND THAT THIS ERAOR WOULD BE BIMILAR IN ALL TME CABES. The

BTATISVICAL ARALYSIS WOULD TAKE THAT FACTOR INYTO ACCOURY .
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tl, Reswrs

A} THE EFFECT_QF THYROXIHE ON THE UPTAKE OF 3H~ADR£NA5!!§ BY

ANMTEBTINAL STRIPS AFTER A B IINUTE INCUBATICHN WITH 3“f2&:ﬂ2ﬂ€"ﬁk|ﬂ!

1) THE IR VIVO EFFECY GF THYRUXIHE

THE EFFECT OF THVROXIWE ON THE UPTAKE OF SHOhﬂﬂﬁﬂkLlﬂE ) 4

INTESTINAL ITRIPS HAS BEEN TESTED I8 VIVO, BY INJECTIHG THYROXING
INTO RATE DAILY FOR $IX DAYS, BEFORE REMOVIEG THE INTESTINE FOR
INCUBATION WiTH 3H—DL—AORENALSNE. i THIS SERIES A, A SIRGLE CONCEN~
TRATION OF 3H—oLéaawzuALana I% THE MEDIUM WAS ABSAYZD (6.3 x 10'3 M),
THE REBULTS OF 1MDIYIDUAL EXPERINENTS AREZ PRESCHTED 1N TASLE VI. In
THIS BERIES OF EXPERIMENTS, TISSUTS FROM BEVERAL EXPERINMECNTS WCRE
PCOLED TOGETHER AMD THIS IXPLAINED THE VARIATIONS 1K THE WEIGHTS OF
THE TISSUES. §T WAS FOUND HONWEVER, THAT WNEN TISSUES FROM A BINGLE
AHIMAL WERE UBED, THE REBULTS WORZ RIMILAR [EXPERIMENT 4 2 ). Foa
THIS REASON, IN THE REXT EXPERIMENTG TG BE OLSCRIBED TISBUES FRGCM A
SINGLE ARIMAL WERE USED. IN THIS SERICS A, TNQ CIFFERENT BATCHEE OF
SHetL=ACRENAL I KE WERE USED. THEY NAD DIPFEREINT SPECIFIC AGTIVITIES,
ARD THI® 1B EVIDENT WHEK COMPARING TRE UPTAKE EXPRESSED IN COUKTS SER
MINUTE AND EXPRESSED IN MOLES PER GRAM. THE RESVULTS ORTAINED WITH
TISBUCS FROM RORNAL OR THYROXINE-TREATED RATS ARE SIMILAR. THe
STATISTICAL ANALYGIS OF THESE REBULTSE J1& PRESENTED ON PAGE

. 2) THE 1N ViTRO EFFECY OF THYRCK | NE

THE EFFECT OF THYRGXIHE ON THE UPTAKE OF SH~AQREHALIH£ 8y
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INYESTINAL STRIPS WAB YEOSTEO M VITRC, OY SUPPLEMENTING THE IHGCUBATION
MEDIUM WITH THYROXINE. TMRER BERIES OF RXPERIMENTS WERL PERFORMED
(B, C AND D), USINO THREE DIFFERENT COMCZNTRATIORS OF —H=DL-ADRENAL IHE
tn THE Mzotun (1.61 x 1078 H, 8.3 x 1078 M anp 16.1 x_10‘8 M). in THe
THRIE SERIES OF EXPCRIMENTS, TISSUCS FROM WORWAL ARD THYROIDECTONIZED
RATS WERE UBED.

EACH SERIES OF EXPERIMENTS COMPRISED FOUR SETB OF EXPERIMENTS
WHERE THREE DIFFERENT CONCENTRATIONS OF THYROXINE wene usep (0.02 x 10’7°Pg

0.26 x 16°39 K awp 2.00 x 10710

M). EAGH SET OF EXPEaiveNTE COMPRISED
AT LEABY 3 INDIVIDUAL EXPERIMERTS.

A) SERIES B 1 CONCENTRATION OF S Dl =ADREHAL | KE
1.61 2 1678 5

THE INOIVIDUAL RESULTS FOR THE FOUR GETS OF EXPERIMCHYS ARE
PRESENTED 1M VABLE Vil, VIl A, VI{ 8 AND VI§ &, THE STATIBTICAL
AHALYBIS CF THE RESWL.TS IS5 PREBEATED i TASLE VII o,

UPYANE 14 TUEZ ABSENCE COF THYROXINE IN THE HEDIUM

PN ——

IN TABLE VI, ARE PREBENTED THE RESULYS COTAINZD IN IHDIVIDUAL
EXPERIMNENTS WHIH RO THYROXINE WAD PRCBENY 8 THE MEOIUM. FIVE MINUYES
AFTER ENCUBATION WITH 7,51 x 10’3 5] 3H—nn-ncnaunncaz, A DETECTABLE
ABOUNT OF AADIOACYIVE MATERIAL I3 PRESENT IM THE TISSYES FROM NORMAL
AKD THYROIDECTONI ZED ANIMALS. THE TISBURS FROM MORMAL QATS COBCINTRAYE
RADIGACTIVE MATERIAL tR THE SAME AMOUBY #5 THE T(SSYUES FROM THYRGIO~
ECTOMITED RATS. In 60TH CAGES INDIVIRUAL VARIATIONS ARE HIGH.

UPTAKE IN THE PRESENCE OF TH?ROXI?! IN THE MEDIUX

Tue Apoivion of Tevmoxing (6.02 x 10710 M) vo The imcusATIONM
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MEDIUM RESULTED IN A SLIGHY INCREASE 1N TKE CONGENTRATION OF RADIOACYVE
MATERIAL IN THE TIBSUES FROM THYRCIDECTOMIZED RATE, BUT DID K0T WAVE
ARY EFFECT ON THE COMCERTRATION OF RADIOACTIVE MATERIAL BY TISSUES

FAROM RORMAL ANINALS. N EXPERIMENT 33, THE DIFFERTHCE IW THE WZIGHY

OF TIGUUZ BETWEER THYRUIDECTOMIZED AHD WORNMAL ARIHALE WAS DUE TO THE
FAGY THAT ONIL TISSUE WAS NOY PROPERLY INCUBATED. THE BUM IS THAT oF

T TIBUEE, WHILE FOR THE OTHEAS IT 19 8.

ION)

IKCREASING THE AMOUNT OF THYROXINE TEN TIMES {0.20 a 0
01D MOV CHAMGE THE AMOUNT OF RADICACTIVE MATERIAL CONCENTRATED 8Y
THE TIIBUES OF EITHER HORMAL OR THYROIDECTOMIZED ANIRALS (TABLE VIl B)
th TABLE VI €, THE EFFECT OF A CONCEXTRATION OF THYROXIRE 100 viMge
HIGHER ARE BMNOWH. THE UPTAKE OF BH-AOSEKALCHE BY YIBBYES FROM NORMAL
RATE 1§ DECREASED, WNILE THE UPTAKE BY TIBBUES FROM THYROIDECTOM!ZED
RATE 13 HOT AFFECTED.

SYATISTICAL ANALYEIS OF THE RESWLTE. :

THE STATISTICAL ARALYS18 OF THE RESULYS OF SERIES B ARE
PREBERTED 1N THE HEXT TABLE (YABLE Vil 2). 4 GrOYP COMPARIBOK HAS
BEEN PERPORMED FOR EACH CONCENTRATION OF THYROKIHE TO SEE WNETMER
YNERE MAS A DIFFEREHCE IR UPTAKE BETMIEN THYROIGEGTOMIZED AND NORMAL
RATS. THERE 15 NO DIFFERENCE IH THE UPTAKS OF “HeADRENAL |KE BETWEEN
TIGSULS FRUM THYROIDECTOMIZED AND HORMAL RATS, I8 THE ABSENCE OF
THYROXINE IN THE MEDIUM. THERE 18 A SIGNIFICARTLY MIGHER UPTAKE 3V THE |
TISGUES FROK THYROIDZCTOHMIZED RATE AT THE LOWESY CONCTHTRATION OF

1uvaoxint aggaved (C.02 x $g=10 M), INCREASING TEW TIMES TME
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CONCENTRATION OF THyroxINg (0.20 x 10‘10 M}, ©R A HUNDRED Timgs
(2.0 x 10"0 M) REMDEZRS YHE OIFFERENCE HON=SIGNEF|CANT.

1% THE ROAMAL QROWP, TNE ADDITION OF THYROXINE TO THE MED ! UM
RESULYS 1M A DECAEABED UPTAKE. IR THE THYROIDECTOMIZED GROUP, THE
ADOITION OF THYROXIME TO THE MEDIUM PROVOXES FIRST AN IHGREASE THEN A
DECREARE IH THE UPTARE.

8) Sgries C 3 cOMCENTRATION oF SHopLwaomremaLing, 8.3 x 100N

THE RESULYS OBTAINED WITH (HDIVIDUAL CXPERIMENTS WITH A
CONCENTRATION OF SHeDL~ADRENAL ! NE Five TIMES nigHER (8.3 x 10”8 M} arg
PRESENTED N TaeLe VI, VIlE &, Vill &, VIIi ¢,

UPTAKE IR THE ABBEACE OF THYROXINE IH THE KEDIUM 1

tn TABLE VIl), THE EPFECTSOF CNDOGENOUS THYROXINE OF THE
UPYAKE OF AOREMALINE ARE GIVEKR. THE COWCENTRATION OF RADIGACYIVE
MATERIAL 18 TiISSUES FROM BOTH NORMAL AND TMYROIDECTOMIZED RATS 18
NIGNER THAX THAT OBBERVED 1m Szaigs B, THERE 18 A GREATER UPTAKE 8Y
THYROIDECTOMIZED THAK BY NORMAL TISSUES,

ULTAKE 1§ THE PRESENCE OF THYRQX{KE !

ADDITION OF THYROXIKE TO THE MEDIUM {0.02 x 10~10 M) appears
TO HAVE A SLIGHY EFFECY O THE UPTANK DY TIBSUES FROM B0TH QROUPS
(TasLe Vill A). TEH TIMES MIGHER A CONCINTRATION OF THYROXINE DOLS
IRCREASE THE UPTAXE OF ADRENALINE OV TISSUES FROM NORMAL AND
THYROIDECTUNIJED MATS. THZ UPTANE OF ADREKALINE 18 3YILL HIGHER FOR THE

THYRGIDECTOMIZED TI8oue® (TaBLk VIil 8). INCREASING FURTNER THE CONCENT-
RATION OF THYROXIKE, PRODUCED A FNURTHER INCREASE |4 THE UPTAKE BY TNYRO;O=

ECTOMIZED An woaMAL Tiseucss (TasLe VIl! ¢). BUT THE UPTAKE (8 STILL
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HIGHER I THYROIBECTOMIZED ARIMALS.

STATISTICAL ANALYSIS OF THE RESLYS 1t

Iw vases VIBE o, The BTATISTICAL ANALYSIS FOR THE (NO=
IVIOUAL REBULTS OF SERIES A AnD C ARE GiveR.

A GROUP CONPARIBON BETWEEN WORMAL AND THYROIDECTOMIZED
GROUPE AND BETWEEN THYRGIOECSTOMIZED AND THYRCXINE-TREATED GHOUPS
1S PRESEWTED. THERE 1S NO DIFFERENCE IN THE SPTAKE BEYWEER NORMAL
ARD THYROXINE=TREZATEG RATS. THE QIFFERENCE IN THE UPTAKE BKTWEGHR
THYROJDECTOMIZED AND NORMAL SROUPS 18 NGT SIGMIFICANT. THERE 18
A LARQER DIFFEREMCE BEYWEEN THYRCIDECTOMIZED AND THYROXINE=TREAT-
ED GROUPS WNHICH I MOY SIGNIFICANTY EITHER.,

THE ADOITION OF TRYROKINE REBULTS IN A STATISTICALLY
SICMIFIGANY DIFFERENCE IR THE UPTAKE BETMECH KORMAL AND THYROID=~
ECTOMIIED RATS. IN THE THYROIDECTOMSZED RAYSB, THE UPTAKE 18
HICHER FOR THE TWO LOWESY COWCENTRATIONS OF THYmROXIKE (0.02 x
16710 ¥ Ao 0.20 x 1010 Hig AT & cﬁncsnrnar:on OF THYROXINL OF
2.00 x 10~10 M, THE DIFFERENCE BETWEEN THE TWO GROUPE 1S NOT SiaH-
IPICANT ANYHMORE,

IN THE MORMAL GROUR, THE ADDITION OF THYROXIME TO THE
1RCUBATION MEDIUM INCREABES THE GONCEKTRATION OF RADICAGYIVE
MATERIAL IN YHE TVISBUE. I8 THE THYROIDECTOMIZED GROUP, THERE 18
AN INCREASBE IK THE UPYAKE FGR THE FIRST TWO CCNCENTRATIONS OF

THYROZINE ASBAYED. THEH THERE 18 A DECREASE 1N THE UPTAKES HOWEVER,

UOEL8 NUY FALL TO THE LEVEL CGSENVED §H THE ABSEHCE OF THYROKINE,
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c) SERiES O 1 CONCEHTRATRION OF SH-Q;—Agngnghguc,
16,1 x 1078 1

THE IRNDIVIOUAL RESULTS FOR THIS SERICS CF EXPCAIMENTS ARE
ghown 1N Tasue 1X, X A, IX 8, IX ¢ A0 THE BTATISTICAL ANALYSIS IN

iX o. ‘
UPTAKE 18 THE ABSENCE QOF _THYROXINE ¢

i TapLe 1X, THE ESFFPECT OF EHMDOGEROUS THYROXINE, ON THE
UPTAKU OF ADRENALIRE BY INTESTIWAL STRIPS, AT A CONCENTRATION OF
SHuDL=ADRENAL INE 2 TINES THAT OF SERIES C ARC PRESKHTED. M BOTN
THYRO{DECTOMIZED AND HORMAL GROUPS, THE COMCENTRATION OF RADIOACTIVE
MATERIAL IN THE TISSUZS 15 NIGHER THAN THAT OBSERVED IN THE PREVIOVS
SERIES OF CAPERIMENTB. THE INCREASED UPTAKE 1S MORE MARKED AMCNG TME

THYROIDECTOMIZED THANH AMONG THE RORMAL RATS.

UpTANC tN THE PREBENCE OF YHYROXINE

THE ADDITION OF THYROXINE TO THE MEdium (TaesLe 1X &)
DECREASES THE UPTAXKE FOR BOTH QROUPS. THIS DECREASE 15 MORE HARKED
WITH THE TISSUCS FRON THYROIDECTCHIZED ANIMALS. 1w TaBLe IX 8,

THE EFFECT, ON TNE UPTAXE, OF YEN T{MES THE CONCENTRATION OF
THYROXINE SHONWS AN INCREABE WHEN COHMPARING TO VHE PREVIOUS TABLE, BUY
MO CMAKSE OR A DECREASE WHER COMPARING WITH MO THMYROKINE IN THE
MEDIUM. FURTHER INCREASE OF THYROXIME coxcentrariow (Tasie 1X c¢)
GOES HOT PRODUCE ANY CMANGE IN THE UPTAKE.

STATGOTCC§L ANALYBIS OF TNE_RE&ULTB H

THE HIGRER UPYAKE AY THYROIDRECTOMIZED TIBSUES COMPARED TO
KORMAL T!SSUES, OBRBERVED (X THE PREVIOUS SERIEB OF EXPERIMEHYS (8

STILL 0BTAINEDG MERE (TABLE X D). THERE 18 A SISNIFICANY DIFFERERCE
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BETWEEN THE TWO GROUSS, IR THE ABSEHCE OF THYROXINE, GR AT THE TWO
LONEST CONCENTRAYIONS OF THYRORINL IN THE MEGIUM. HOWEVER, AT oiGM
CONGENTRATION OF THYROXINE 10 TNE MEDIUWM THE OIFFEREHCE I8 NOT
SIGNIFICANT AKYMORE. THIS 18 PROBABLY DUE TO THE FACT THAT AMONG
THE THUYROIDECTOMIZED RATS, THERE (8 LARGE VARIAT(ON.

IN THE HORMAL GROUP, THEREZ 18 A DECREASE IN THE UPTAKE
AFTER ADDITION OF THYROXINE, WRICH THEN INOREASES AGAIN TO THE
LEVEL (H THME ASBENGE OF THYROXINE. IN THE THYROIDECYOMIXED GRGUP,
YHE BAME PATTEAN 18 FOLLOWED, BUT THE LEVEL GF THE UPTAKE IN THE

AGSENGE OF THMYROXIRE !3 MEVER REACHED.

ANALYSIS OF VARIANCE WITR IBTERACTIOM

THE EFFECT OF TNVROXIHE, ENDOGENOUE OR CXDCEKOUS, THE
EFFECT OF ADRENALIRE AND THE CONJUGATED EFFECT OF THYRCAIHE ARD
ADREHALINE C¥ THE UPTAKE OF RADIOACTIVE MATERIAL BY INYESTINAL
BTRIPS, AFTER A § KINUTE IHCUBAYION WiTH SH-GL-AeﬂznALll: HAS BEZN
STURIED BY A TREATMENT OF THE OATA OF THE YHREE SERIES B, C, auo D.

THE VALUES GBTAINED ARE PRESENTED N TasiLr X.

=~ EFFECT OF ENDOGENOUS THYROXIME, N THE STATISTICAL TRSATHMERY, THE

RESULTS OBTAIRED WiTH SERics B, £, AnD D, WHEN NG THYROXINE WAS
PRESENT [N THE IHCUBATIOR WMEDIUM WERE COMPILED. THE VALUES oF P,
FOR THYROXINE, ADREMALINE AND THYROXINE~ADRENAL INE INTERACTION

ARE SMALLER TRAN O.01. STATISTICALLY, TNYRCXINE I8 SHOWN TO HAVE
AN EFF&CT,.ALOIE, Of THE UPTAKE OF RADIQAGTIVE MATERIAL . AOREXNALIKE

ALONE HAS ALSO AR CFFECT ON THE UPTAKE. THE EFFECT OF AORENALING,
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(3 HOWEVER, NUCH LARGER AS CAN BE SELN WHEN LOCKING AT YHE VALUE oF
F WHICN 13 MUCH NKICHER 1IN THE CABE OF ADREBAL IKE. ADRERALI NE AND
THYROXIHE TOCETHER AFFECT THE UPTAKE OF RADIGACTIVE MATERIAL .
HOWEVER, THE INTERACTION BETWEGN THE TWO QIVES A LOWER EFFECT THAN

THAT OF THYRCXINE OR ADRENALIKE ALORE.

~ EFFECT OF ADDED THYROXINE., IN THE STATISTICAL TREATHENT, TME

RESULTS OF SERIES B, Ba. B s, Bc, C, Ca, Ca, Cc, O, D a,
D 8, D c WERE COMPILED, FOR YHE NORMAL RATS OM ONE HAND, AMD FOR

THE THYROIDEGTOMIZED RATS ON THE OTHER HAND.

In THE NoaMAL RATS, THYROXIME ALONE OOES NOT BAVE AN
EFFECT ON THE UPTAKE AB SHOWN BY THE VALUZ OF P, ADRENALINE
ALONE HABS A VERY LARGE EFFECT, HOY AS LARGE AB IX THE FIRST
CABE. THYROXINE WHEKR IN THE SRESCMCE OF AORENALIKE NAS AN
EFFECT.

IN THYROIDECTOMI ZED RATS, THE UPTAKE 18 SIRILARLY
AFFECTED, BUT BCTH ADREUALINE AND THYROXINE~ADREWAL | NE EFFECTs ARE
LESS MARKED. THE VALUES OF £ ARE LOWER THANM THOSBE CBTAINED WITH

HORRAL RATS.

3) JHE EFFECT OF YHYROXINE AND SHuDL~ADRENALINE OB THE

CONCENTRATIGN OF RADIOACTIVE MATERIAL BY IXTESTINAL STRIPS

THE UPTAXE OF RADEOACTYIVE MATERIAL BY INTESTINAL STRIPS AS
A FUNCTIOR OF THE CONCENTRATIOR OF ADRENALINE (% THE MEDIUM, AKD

A8 A FUNCTIOR OF THYROXIRE CONCENTRATION N THE MEOCINM 1S PRESENTED
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TABLE X

THE EFPECT oF THYRGXINE OB THE UpYARE oF RADICACT! vE PATERIAL BY

InTesTINAL SYRIPS APTERA D MIRUTE INCUBATION ¥ITH sﬂ-puﬁaasmum.
ANALYSIS OF VARIANCE WITH INTERACTIONR

FErecT OF CHOOCGENOU® THYRORINE 3 Sunigs B, C ano D.
e . : .
; !

i !

| souRCE 0 F Fooo P

‘ * | | :

| THvROXINE 1419 | 57,303 £ 0.0
: ; i : i

| AoRENAL INE L 2419 ¢ 339.325 < C.01 |

| THYROXINE X AoRemsLing | 24 19 290 ! < 0.0 |

EXFECY OF AODED THYRORINC 1 Sentzs B as¢, C asc, D aAsc.

-~ HoRMAL RATS ~

souRcE et § F P

TuvaoXINE 2448 2.379 ( < 0,05 |
| ApeEmAL L 2+ 45 434 { 0utt |
| TRYROXIBE X ADREWAL 1L 6e 48 12,060 | < 0.6t

[ '

w THYRGIOECTOMIZED RATS -

SOURGCE - ¥ ; P
THYROXIRE 3443 1,078 > bG8
| AnREMAL IHE 2e 43 185,374 & 00t

YuyRexing x AomagmAciag | G @ 43 4,386 < U0
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iN TABLE X). EACH VALUE HAS BEEN CALGULATED BY DIVID!NG THE MEAN
VALUE PRESENTED IN TABLES VII 0, VIi) b AuD X 0 By THE ADEQUATYTE
VALUE FOR THE CONCEMUTRATION OF AORENALINE M THE MEDIUM. FOR

THE THREE CONCENTRATIOME OF ADRENALINE ASSAYED, AND FOR ALL THE

CONCENTRATIOHS OF THYROXINE, THERE (8§ A KIGHER GORCENTRATION GF

RADIOACTIVE MATERIAL N YHE TISBUES OF THYRCIOECTOMIZED RATS.

In THE NORMAL GROUP, WNEN THYROXINE 1S ABSENT FROM THE
HEDIUM, IRCREASING THE COMCENTRATION OF ADRENALINE IN THE NED]UM
REBULTS 1M A DECREASED CONGENTRATION MECHANIGM. AT THE LOMEBY
CONCENTRATION OF ADREWALINE IM THE MEOIuM (1.6] x 10°5 “),
ADBITION DOF THYROXINE REBULTG 1M A DECREASE IN THE CGNCENTRATING
MECHANISM. FOR YHE CONCENTRATIONS OF ADREMALINE 5 AND 10 TiMgs
niarner, 0,02 x 1010 1 vuvroxine CAUSES " A DECREASE IN THE
CONCENTRAT I NG HECHARISK. TEN OR 100 TIMZ6 THAT CONCENTRATION
CF THYROXINE RESULTS EITHER I8 AN INCREASE, GR UMCHANGED

CORCENTRATION,

(N THE THYROIDECTOMIZED GROUP, AT THE THREE GCOMCENTA~
ATIONS OF ADREMALINE ASSAYED (1.67, 8.3 anp 16.1 x !0-8 M),
IN THE ABSENCE OF THYROXINE 18 THE MEDIUM, THERE 16 A OLCREABED
THEN AN IMCREABED CONCENTRATING MECMANISH., THE GONCENTAATING
HECHAMISHM 18 MONE GFFICIENT AT THE HIGHEST GCOGNCENTRATION OF
ADRENALINE IN THE MEDIUN. FOR THE TWO LOMWER CONCENTRATIONB OF

ADRERALINE, THE ADDITIOR OF THYROKIHE REBULTS N AN THCREABED
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THEN DECREASED MECHANISNM. THE PEAK, MOWEVER, 16 HOT AT THE SAkE
LEVEL OF THYROXIHE 3 0,02 x 10"10 H APPEARS TO BE THE OPT INUH
CONCENTRATION OF THYROZINE WHEN ADRENALINE CONCENTRATION 18 THE
Lowesy {1.61 x 10“8 1) § 8Y INCREAGING 5 VIMES YHE COBCENTRAYION
OF ADRENALINE, THE OPTIHUM CONGENTRATION OF YHYROXINE BECOMES
TEN TIMES HiGHER (0.20 x 10™10 ¥]. FURTHERMORE, WHILE N THE
FORMER CABE, INCREASING THYROXINE CONCENTRATION RESULTS 1N A
DECREAGED CONCEMTRATING MECNANISM 8ELOW THE CONTYROL LEVEL ¥

THE ABSENCE OF THNYROXINE, !H THE LATTER OASE THERE 18 A
DECREASED LEVEL COMPARED TO THL OPTIMUM, BYT THIS LEVEL MEVER
REACHED THE VALUE OQYAINED iX& THE ABBEKCE OF THYROXINE. AT

THE HIGHEBT CONCENTRATIUN OF ADREMALIRE IN THE MIDIUM

(16.1 x 10~8 M), THE ADDITION OF THYROXKINE RESULTS (M A
DECREASED CONCENTRATIHG PCWER OF THE TISSUE, THER A GMALL
INCREASE, WHICH HOWEVER, NEVER ATTAINS THE VALVE GSSERVED M

THE ABBENCE COF THYROXING IR THE MEDIUM. IT IS IRTERESTING

TC HOTE THAT AY THE TWC EXTREME CONCEMTRATIONS OF ADRENALINE
assavec (1.61 x 1678 M) AND (16.7 x 108 M), THE LOWER CONCENTR~
ATION OF THYROXINE AG3AYED (0.C2 x 1¢-10 M} SEEMS CRITICAL . WNEN
THE CONCENTAATION OF ADRENALINE 18 LOW, IT HAS AN (ROREASING
EFFECT OH THE CONCENTRATIUM MECRAKNISM. WHER THE CONCEATAATION OF

ADREBALIRE 1S TEN TIHES HIGHER IT EXRIBITS A DECREABING EFFECY.
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B) THE EFPPFECY OF THYSOXIME O THE BINDING OF au-agnggéggng
BY INTESVINAL SYRIPS AFTER A D WMIRYTE INCUBATION WITK qugk:Aggsgé&lgg

TNS ADRENALINE WAS IDERVIFIED O THE EXTAASTSE FRON BERIES

Ay C AxD D. THE LO¥ RADIOACTIVITY COMTENT & SErRIES 8, 0I0 HOY ALLCW
YTHE FOQEYIZIGATIOR OF 3M~AozanL;us.

1) T#E_ M ViVG EFFECY OF TUYROXING

iN THIS SERIES OF EXPERIRIZNTS, THL 1H VIVC SFFECY OF
3ﬁuaanznnusnz on THE SH-ADRENALIBE BINDING SY INTESTINAL STRIPS WAS
TEETED. THE RESULTS OBTAIKED DUMIKG THIS ITUDY ARE PRESENTED 1K
TasLes X¥!. Five HMINUTES AFTER THT IRCUBATION, THE PEROEWTASE OF
ADSERALIRE 1B HIGH, IN THE THREE GROUPS ABBAYED. THERE IS NO APPARENT
DIFFERENCE BETWEEM KORMAL, THYROIDECTOMIZED AND TNYROXINE-TREATED
GROUPES, WHERE THE GOHCENTRATION OF HOUND “H=ADRENALINE 18 CORCERNED.

2) Tug N VITRT EFFECT OF THYROXIRE

5) Sgrigs C 3 CONCEEZTRATION GF 3H~anA0nzuALaaa‘
8.3 x 108 M

Ik THE KEXT THRRE TABRLES {X11 A, XI! 8, anp X1 o) THE
IROIVIDUAL REBULTS IR THE PRESENCT OF VARIOUS CONCEMTRATIONS oF
THYROXIGE H THE MEDIUM AKE BHOWK. THE ADDITION OF THYROXINE
(C.02 x 10-1¢ K} te e mzotum {Tasie Ri§ &) #ESULTED 14 A LOWERING
OF THE PERCENTAGE OF “HeADRENALINE IR THE T158Ua. |4 BOTH HORMAL ARD
THYRO {DLETOM) TLO GROUPE, THE PERCLAMTACE OF SHoADIEKAL 1HE 15 LOMERED
SOMPARZD YG TWAT 14 THE ADSZMCE OF THYROXINE. TRE VARIATIONS IN THE
PERCINTAGE ARE NIGNER 3N TNE NOKMAL THAN 1% THE THYROIDECYOM)ZED

grour. THE ABSOLUTE VALUZS (MOLES PER GRAM) ARE HIGMER IN THE CABE CF
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THE THYROIDECTOMI ZED CROUP, ALTHOUGH THIS DIFFERCHCE WAS KOT APPARENT
WHER THE PERCEMTAGE VALUES WERE CORGIDERED. THI® 1S QUE TO THE FACT
THAT TKZ UPTAKE WAG HIGHER tN THC SECGOND GROUP. INGCREARING TEN TINKS
(TasLe X1l 8) wue CONGENTRATION OF THYROXINE PROBUCES AN INCHEAGE IR
THE PERCERTAGE OF ADRENALINE 1% TNE TiasUE. THE s#nz ACTICH 18
ORSERVED WHEN THE GONCENTRATION OF THYROXINE 18 ELEVATED 100 Timge
(TasLz XIl c). TME FACT NOTICED PREVIOUSLY I8 ALSO SBVIOUS IR THE
TWO CASES } THI PERCENTAGCE OF “HeADRENAL INE 18 IDENTICAL 1M THE

CASE OF KORMAL AND THYRO{DECTOMIZED GROUPS, BUT THE ABBOLUTE VALUES
ARE HICHER 3% THE LATTER GROUP. FOR TMESE THD COHCENTRATIONS OF
THYROXINE, THE Qunssvtaas ARE HIGHER, BETWEEN INDIVIDUAL EXPERIMENYS,
FOR THE THYRCIDECTOMIZED GCROVP.

STAVISTICAL ANALYZIO OF THE RESULTS ¢

In TasLe Xil 6, STATIGTICAL ANALYSIS FOR THE INDIVIDUAL
DATA PRESENTED, 18 GIVEN. THE EFFECT OF TMYROXIME, (M VIY0, ON TRE
BiNdDiING OF 3H~ABHKNALIIE DOES ROT APPEAR BIGHIFICANT AS SKOWN SY
THE P vALure oF G.02 AND 0.05, WHEN CONPARING TNYROXINE-TREATED VERSUS
THYROIDECTOMIZED AND NORMAL VERSBUS THYRO(DECTOMIZED QROUPS. TME
ADDITION OF THYROXZIME TO THE MEDIUM, RESULTS 18 A SIGNIFICARTLY
HIGMER BINDING 1R THE THYROIDECTOMIZED GROUP, AS SMOWN BY THME YALUES
oF P tureaior AT CG.07 FOR YHE TWO LOWER COMCENTRATIONS OF THYROXINE
{0.02 anp 0.20 x 10~10 M). FURTHER I4CREASE 1% THYROXINE CONCEEYRATION
REBULTS I8 THE DIGAPPEARAKCE OF THE GIGHIFICAKT DIPFERENGE BETWIEN

THE THWO GROUPS. AS ROTED PREVICUBLY, FOR THE TWO GROUPS, THYROIUDELCTOM

tZED AND RORMAL,; ADDITIOHN OF FHYROXINE TO THE MNEOIUM REBULTS IN A
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g
DECREASE IR H-ADREXALIME GINDING. WHILE IN THE HORHAL GRQUP, FURTHER

T TR

ADDITION PROVOKES AN IKCREASE (M BINDING COMPARED TO THAY OBSERVED im

SELPOC SR

g THE ABSEMCE GF THYROXINE IN THE MEDIUM, (N YHE THYROIDECTOMIZED CROUP
10

1 THERE I8 AR OPYINUM CONCENTRATION OF YKYROXINC (0.2G x 10 10 M),
FURTHER INCREASE 1N THYROXINE COMCENIRAYION CAUSES A FALL IN THE

BIRDING, THIS FALL HOWEVER, DOES WOV REACH THE LEVEL OBTAINED IN

T SR Tt

THE ABBENCE CF THYROXINE IN THE MEDIUNM.

6) Serigs D 1 CONCEXTNATION OF ?ngkéhoﬂgﬂAhl!E,
! 6.1 x 16-8 1

THE EFFECT OF DOUBLING YHE CORKCERTRATION OF ADREMALINE IR

G oo LI

s veag e

i THE IRCUBAT!ION MEDIUM 18 GNOWK IN YHE REXT TASLES X)il, Xt} Ay
Xt} & ano Xill c.

fw TABLE XI1J, THE IROIVICUAL RESULTS OBTAIKED WITH HORMAL

T

-

AND THYRGIDECTOMIZED YiSHUES, WHEM NO THYROXINE HAS BEEN ADDED 70
THE MEDIUM ARE CIVEN. ALTHOUGH AT TMAT COBCENTARATION OF ADRERALIRE ,

THE UPTARE I8 HIGHER, IN DOTHM GRGUPS, THE PERGCENTAGE OF BOUND

T e T I

4H~‘DRENAL|!E 16 LOM, THE PERCENTAGE OF BOUND ADRENALINE SECHY

Onibreye i i

SLICHTLY HIGHER 18 THE THYROICECTOMIZED THAN IN THE NORMAL GROUP.

WHEN THE RESULTS ARE CXPRCSSED AS AB3OLUTE VALUES, THE S8QUND

.,

3H-ADRENALIUE I8 MORE IMPORYANY I8 THE THYROIDECTOM)ZED GROUP.

oH > i
e et T e

ADDITION OF THYRoxine {C.02 x 10"'GPU TC THE INCUBATION

MEDIUR {TASLE X111} A) FURTNER INCREABES THL DIFPERENCE CESERVED

AT e i e

BETWCEN TN!S TWO GROUPSE. THE PERCENTAGE OF BOUND JH*ADRENAL!NE AND

THE ABSOLUTE CONTENT CF THE TISSUE ARE SUPERIOR IN THE THYRO DECTCHIZED

ZLo T et
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GROUP. ALTHOUGH TKE VARIATIONS BETWEEN INDIVIBUAL RESULTS ARE MIGHER
I THE NORMAL QROUP, WNEN THE PERCENTAGE VALUES ARE CONSIOCRED,
EXPRESBING THE RESWLTS 1§ MOLES CF 3H—Auazuagtus RESULTS 18 THE
FiNDING THAT YHE VARIATIONS ARE HIGHER IN THE THYROIDECTOMIZED
erour. I8 TasLe XItl &, 18DIVIOUAL RESW.TS 1N THE PRESENCE OF TEN
TIMES THE CONCEMTRATION OF THYROXINE ARE SIVEW. THE PEZRCENTACE OF
BOUND 3H—ADREHAL|H€ 18 MUCH DECREASED, WHEN THE CORCENTRATION OF
THYROXINE IN THE MEDIUN 16 TEM TIMES INCREASED, I8 THE CASE OF
THYRQIDECTOMIZED TISBUES. AN INVERSE EPFFECT APPEARS TO BT FOUND (N
THE NOSMAL GROUP; BC THAT TNE RELATIVE AMOUNT OF SH-AQRENALINK 16
ALMOBY SIMILAR ANONG THRE TWO SROUPS. THIS SIMILARITY IS KOT 8¢
EVIDENY I1¥ THE ABSOLUTE VALUES, ESPECIALLY BECAUSE THERE 19 A LARGE
VARIATION 2 THE NORMAL GROUP. SIMILAR FIHDINGS ARE OBSERVED WHEW
THYROXIME 13 (NCREASED TEN TimEs More (Tamic Xt ¢, 2.00 x 10“?0 H).
ALYHOUGH, THE RELATIVE CONCENTRATIORS OF 3H—AnaEmAL|uz ARE; ¥

THE THYRCIOECTOMIZED CROUP, OF VERY SIKILAR VALUES, EXPRESSING YHESE
RESULTS IN ARSOLUTE AMOUNYS CAUSES A MARKED vARIATION !% SNDIVIDUAL
EXPERIMENTS.

STATISTICAL ANALYEIS OF THE REGULTS @

THESE VARIATICHS ARE REFLECTED IN THE STATIGTICAL AMALYSIB

OF THE RESULTS PRESZHTED 18 TABLE XIll p. THE BTANDARD DEVIATIUKS

GHOW THAT YHE VARIATIONS AMONG IHDIVIDUAL REGULTS ARE MIGHER THAN THOSE

CBSERVED AT HALF THE CGNCENTRATION OF ADRENALIME IN THE MEDIUM. IR

BPITE OF THESE LARGE VARIATIONS, THERE (5 A SIGMIFICANT IMCREASE I
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H-ADRENALINE BIMDIHQG IN THE TNYROIDECTOMIZEO ORGUP WHEN COMPARED
TO THE NORMAL ONE, IR THE ABSCHCE OF EXOCENOUB THYROXINE. THE P vaLue
18 inreri1ok 1o 0.01.
THE acoiTion or Tarroxing (0.02 x 10710 M) pors wov erevEN?
THIS INCRKASE, P VALUYE SMALLER YKAN 0,01, BUT 1Y DECREASES 1T, AS
CAN BE SEEN DY A LOWER VALUE OF T. FURTHER ADDITION OF THYROXINE
YO THME MEDIUM RESULTS IK TRE OISAPFCARANCE OF A BiICHRIFICANT DIFFERENCE.
In THE KORMAL GROUP, ADDITION OF THYROXINE TO THE HEDIUN
PRODUCES, FIRSY A DECREASE (DA) THEW AN INCREASE 1N THE AMOUNT OF
3H~AonEuALtur BOUND. THE INCREASE REACHNES AND OVERCOMES THE LEVEL
OGSERVED IN THE ABSENCE OF THYROXINE IN THE MEDIUNM.
IN THE THYROIDECTOMIZED GROUP, THMERE 15 ALSO A DECREASE
THEN INCREASE 1N THE AHOUNT OF CH-AORENALINE BOUND AS A FUNCTION OF
THYRGXINE CONGENYRATION IN THE MEDIUM. HOWEVER, THE IMCREASE 18
OMLY RELATIVE, BINCE IN TRE PRESEZNCE OF THYROXINE HIGNEST CONCENTR=-
ation (2.0 x 10"‘0 M) THE AMOUNT OF “H=ADRENAL INE PER GRAM OF T1BSUE
DOES XOT REACH THAY OBTAINED 1N THE ABSENCE OF THYROXINE IN TNE

HED I UK.

ANALYSIS OF VARIANCE WITH INYCRACTION
THE INDIVIDUAL EFFECT OF THYROXIHME AND ADRENALINE AHD

THE CORJUGATED EFFEGT OF BOTH HORMONES OK THEZ BINDING OF 3H»AnnzaALtue

BY INTESTINAL STRIPS AFTER A 5 MINUTE INCUBATION WITH “HeDL-ADRENAL INE

HAD BEEN 8TUDIED STATISTICALLY (TaeLe XiV). THME EFFECT OF ENDOGENOUS
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THYROXINE ON THE BINDINGS OF “HeADRENAL INE 18 CALCULATED UBING THE
REBUNLYE OBTAINED WITH THYROIDZCTOMEZED AND MORMAL RATS, AT THE TWO
CONCENTRATIOMS OF ADREMALINE ASSBAVED. THE VA Lue OF P, POR THYROXINE,
INFERIOR AT 0,01 SMOWS, THAT IR VIVO, THYROXINE CONCLNTRATION, OR
RATHER THYROXINE ABBERGE WAS A MARKED EFFECT O#t 3H~Aoatuaucnz SINDING.
THE MATURE OF THE GFFECT 18 NOT SEEN WEAE, BUT 8Y LOOKIHGC AT THE
HIGHER VALUES OBTAINED (N THE THYROIDECTONIZED arours {TasLg X1 o
AND XEI1 D), 1T mAY BE DEOUCTED ¢ THYROIDECTOKY INCREASES YHE AMCUNT
OF SH~ADRENAL INE BOUND BY THE TiSBUES., THE EFFECT OF ADRERAL IKG
ALONE OR OF ADRENALINE ABD THYROIDECYOMY OM THE BINOIRG OF SHe
ADRERALINE 18 AEY SIGMIFICANT. WMATEVER THE CONCENTRATION GF
ADRENALINE ABSAYED, THE DINDING BY (NTESTIMAL STRIPE MWILL BE ALWAYS
HIGHER IN THYRODIDECTOMIZED ANIMALS.,

THE tWDIVIDUAL EFFECT OF ADDED THYROXINE OR ADRCNAL INE AND
THE CONJUSATED EFFECT OF EXOGCEHOUB AGRENALINE AND THYROXIRE HAVE
BEER STUDIED ¥ THE HORMAL AMD (N THE THYROIDECTOMIZED CGROUFS.

I THE HORAMAL GROUP, THYROXINE ALORE HAS AN EFFECT OX THE
BINDING OF SH~ADRENAL LT, BY INTESTINAL STRIPS. Derennine uron e
CONCEHTRATION GF THYRCXISNE I8 THE mEDium (Tamie XI) p anp Xifd o),
THE PRESENCE OF THYROXIHE WiLl RESULY !M AX INCREASE OR A DECREASLE
1H BINDIRG. ADRENALIKE ALONE OR ADRENALIHE PLUS THYROXINE DO NOY
AFFECT TWE DINDING A8 SROWR DY THE VALUE OF P SuPErRIOR Yo 0.01.
{T 18 OF IMTEREST TC HOTE TWAT THC EFFECT OF THYROXINE AND ADRENAL i NC

18 1DENTICAL TO THAT OBBERVED (8 vive. THYROXINE CONCENTRATION ALOKE

AT Wity



TABLE X1tV

THE CFFECT o THYROXIHE ANG ADRENALISE O8 THE BINDING OF 3H-Ana£uum

BY IMTEBTINAL STRIPE AFTERA & HINyTe IsMcusATiCN WITH aﬁf-mﬁkbﬁtﬁfst.iﬁi

ARALYSIS OF YAREANCGE WITH INTERACTICN

EFFceY oF ERpocENOMS THYRORINE 1 SERIES C Aug D

SOURCE peF F P
THYROX I NE 1 +12 37.300 < ¢.0
AURENAL | HE 1 ¢12 4,878 < ©.CH
THYRCXINE X ADRENAL IHE 1 +12 2.927 > 0.05
EFFECY OF ADDED THYROXINE : SERIES C ABC AU O amc
- NoRmAL BATS -
souURCE o F F 2
THYROX 1 HE 3+ 30 44..080 < 601
ADRE"QL'“E 1 4+ 33 3.872 > 0-05
THVRGRINE X ADREMAL INE I+ G.612 > 0,08
- TUYROIDECTOM?! ZED RAYE -
SOURCE o® F 7
THYROX I HE 3+ 27 2.261 > 0.08
ADREHAL I HE T e 27 1.500 > 0.08
THYROXINE X ADRENALENE | 5 4 2F 7.056 6.0
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HAR AN EFFECT. BUT WHILE 1M THE ABSEKCE OF TNYROXINE THE EFFECT 13
ALWAYE N THE SAME oen;cruou,—oscuzasko BIMDING IH THE PREBENCE OF
THYROXINE, iN THE NORWAL RAY THE CONCEHYRATION OF EXOQEROVS THYROXING
MAY NAVE EITHER A DECREAGING OR AN INCREZABING EFFECT O THE BINCING.
THE VALUES OF £ ARE CONMSISTENT WITH THE ASSUMPTIOR THAT THERE 18 %0
INTERACTION BETWEEH YHYROXINE AWO ADREMALINE I8 TME BINDING, ADRENAL-
IHE COBGERTRATION DUES NOT AFFECT EITHER THE BIKODING OF EXDGENOUS
ADREBAL INE.

In THE THYROIDECTOMIZED RAYTS, THE BINDING OF 3N~Aoa£uALous
I8 NOT AFFECTED BY EITNER THYROXINE ALONE OR ADRENALINE ALONE (P
VALUES GREATER TuAW 0.07)}. HOWEVER, BOTH NORMONES TOGETHIR DO
AFFECT THE BINDING OF 3&.%-Aoazu:.x.mz. Depeuot 43 yPOH THE RELATIVE
CORCENTRATIONS OF EACH MHORMONT YNE EFFECY WILL 3E ADDITIVE GR

omposiTE (Tasig Xil o anp Xtit o),

C) INg EFFEST OF THYBOXINE OM YHE FORMATION OF 3n~qgvAg§pu-

RIKE BY TNTZSTINAL STRIPS AFYER A 5 M{NUTE (HCYBATION W|TH Sk-ADRENAINE

TRE EFFECT OF THYROXINE ON RETANEMHRINE FORMATION HAS BZEN
STUDIED IR ¥1VO, WITHK ONE GONCERTRATION OF “H-ADRENALIME IN THE
PHCUBATION MEBIUM (8,3 x 1070 M) (Stmigs A) ANO IN VITRG WiTH THO
CONCENTRATIONS OF “H~AORENALINE 1% TME INCUSATION WEDIUN {B.3 ARD
16,1 x 10°C #) (Szries C awo D mgsprevivery).

1) Tug I Viyo EFPECT OF THYRQAIME

In TagLe XY, ¥ur EFPECT, AN VIVO, OF THYROXINE OX THE
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FORMATION OF 3H~HETAHEPKRIU£, 18 SHOWKN FOR INDIVIDUAL EXPERIMENTS.
THE PERCENTAGE OF aﬁhntTlﬂanﬁlﬂE FORKED 16 LOW I8 ALL THE cHourse,
BuT THERE 18 NG DIFFERENCE N THE RELATIVE AMOUNT OF GH*MEYAlt?ﬁRQHE
ANOMG THE THREE GROUPS OF AMINALS ¢ NORMAL,; THYRO!DECTBNIZZD oR
THYRO!I&!GTRZATED. THE ARBSOLUTE AHDURT OF SH-NETAﬁﬁFHRIiE 18 A

LITTLE RIGHER FOR THE THYRCIDECTOMNIZED SROUP.

2) THE 1M _VITRO EFFECT OF THYRQXINE

A) SERIES C i CONCEMYRATION OF SH~D-ADBENALING,

8.3 x 1078 H

Yue AbuiTion oF Thymoximz (0.02 x 10719 M) vo Tee incusavion
mEctul (TAaBLE XV A) DOCS HOY CHANGE THE PERCENTAGE 0F METANEPNRIKE
FORMED, EITHER 18 THE NORMAL OR % THE THYROGIDECTOMIZED GROUP.

THE VARIATIONS ARE WIGH IN THE PERCEMTAGE AMONG THE I1KDIVIDUAL
RESULTS FOR BOTK CROUPS } HOWCVER, THE ABBOLUTE AMOUNT OF
METANEPHRINE 18 THE TISSUE DOES NOT REZFLECT 80 NIGN VARIATIONS.

WHEN THE CONCENTRATIONS OF THYROXINE IN THE MEDIUM I8 TEN
TiMEs #icHeEr (.26 x 1010 M) (TABLE XV 8), THERE 18 A GREATER
AMOUNT OF SH=MCTANEPHRINE N THE THYRC!DECTOMIZED THAW IN THE
NORNMAL AMIMALS. THIS GREATER AMOURT iS RELATIVE AS WELL AS ABSCLUTE.
AGAIH, THE VARIATIGNS APPEAR LAROER N THE RELATIVE AMOUNY OF

SHeMETANEPHRINE FORMED THAW I THE CONCENTRATION PER GRAM OF Ti8SUE.

EM TABLE XV €, WNERE THE CONCENTRATIOR OF THYROXINE (N THE
HEOIUM 18 TGO YIMES HIGHER, THERE 1S A SLIGHT INCREASE 1N THE
RELATIVE AMOUNT OF “H-ME TANEPHRIME OOMPARED TO THAT 1N THE PREVICUS

TWO TABLES, FOR BOTH GROUPS. R THE NCRMAL QROUP, THIB CORRESPONDS
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YO A QREATER CORCEMTRATION OF at?A”ﬂPﬂﬂlﬂ! N TNE TIiSSUE, WHILE th TR
THVRDIDECTOMI ZED GROUP THE ADSOLUTE AMOUNT OF METANCPNRING 18
DECREABED COMPARED TO THAT WITH A CORCEHNTRAT(ON OF TRYROXINE 10 FiMCS
Lowkxa.

STATIATICAL AHALYSIS OF THE REZULTS §

THE STATISYICAL ANALYS)S OF TNESE OATA ARE PREGENTED in TASLE
XV 0. THYROXIHE DOES HOT SEEM TO AFFECT METANEPHRINE FORMATION i}
Yaivos (P vaLues Kiguer THAR 0,01 FOR BOTH THYROIOLCTOMIZED VEASUS
THYROX I NE-TREATED AND THYRO!DECTOMIZED VERBUS NORMAL GROUP). THE
CONCERTRAY 98 o TWYROKIKC oF 0.02 x 1077% 1 is wov surFicienT To
QIVE & saaaurt;AnT INCAEASE 1N METANZPNRINE FORMATION 1N THE
THYROIDECYOMI ZED COMPARED TO THE HORMAL anoup (P VALUE MIGHER THAN
0.01). Ten TIMES THAT CONCENTRATION AESBWL.YS 1 A SIGHIFICANT Y HIGHER
INCREASE 1M THE THYROIDECTOMIZED GROUP. IHCRECASING FURTNER TKE
LORLEUTRATION OF THYRORKIGE RESULTE 18 TAT OISAPPEARARGE OF THIB
CIFFEREMCE. [T SLENG THAT THE COMSCHTRATION OF THVSOXINE IS CRITICAL
1% THE LFFUCT ON METANEPKRING FORMATION SINCE THE 53GNIFICANY
DIFFERENCE 1S PRESENT AT ONLY ONE COHCERTRATICH OF THYROXINE.
AMONG THE NORMAL RATS, THE ADOITION OF THYRGXINE TO THE EINCUDATICH
REDIVM CAUSES AN SMCREASE IM THE FORMATION OF SHeMCTABCPHRINE. In
THE THYROIDECTOMI2ED GROUP, TNERE IS AN OPTIMUM CONCENTRATION OF
THYRGHINE AT WHICH THE AMOUNT OF “HeNETARCPNRINE PORKED 18 HAXIHUM

-} G

(020 x 1C M). Im SoTH GROUPS, THE AMOUKT OF SHeMETANEPHR I NE

FCRHED CORRESPONDS TO THE AMOURAY OF UPTANE § ¥WMEH THE RADIOCACTIVE
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COBTERY OF THE TISGUE 13 INCREABED,; RIMILARLY THE CONCERTRATION CF

SHeMETANEPHRINE 18 IMGREASED AND VIGE VERSA.

) SERizs D 1 GONCEMYRATION OF “HeUL=ADRENAL §HE
16.7 x 1079 ¥

JoVBL 186 THE COWCENTRATION OF SN-ADRENAL IRE IN THE IRCUBATION
MEDIUN DOES KOT ézzn T0 AFFECT THE FORMATION OF KETANEPHRIRE, IN
BOTH NORMAL AND THYROIDECTOMIZED GROUPG. AS A MATTER OF FACT, THE
PERCENTAGE OF “H~METANEPHRINE FORMED (TABLE XVI) 15 LOWER TMAN
THAT ODSERVED AT HALF TNE CONCENTRATICHS OF Zl~aDRENALINE (TABLE XV)
THERE i3 A SLIGHTLY HIGHER METANEPHRINE PER GRAM OF TIBSVE FARCM
Tuvnotozcvcnszab RATS.

THe ADDITIOR OF Thvroxing (0.02 x 1010 M) cavsgs aw
INCREASE IN THE RELATIVE AND ABSOLUTE AMOYNT OF SHeMCTAKEPHRINE 1N
THE THYROIDESTOMIZED eRouP {TasLE XV &). THE NGRMAL TISGUES DG moY
APPLCAR TC BE AFFLOTID DY YHAT COMCEMTRATION OF THYROXIME. [N BOTHM
GROUPS, THE VARIATIONS BETWEEN INOIVIODUAL RESULTS ARE HiGH, FOR
THE PERCEWTAGE YALUES, BUT LOW IN TWE ABSOLUTE VALUES, WMEN THE
CONCEMTRATION OF THYROXINE 18 10 7ines micker (0.20 x 10'10 M)
{TABLE XVl 8) THE VARIATIONS OSSERVED ARE INCREASED; AND THEY DO HOT
DISAPPEAR I8 THE ABSOLUTE AMOUNTG. THIS i3 ESPECIALLY TRUE FOR THE
NORMALS. THE AMOUNT OF PH-METANERHRINE 1N THE TISSUE DOES NOT APPEZAR

TO BE AFFECTED BY THIS CONCEXTRATION OF TRYRCXINE ORf 8Y A TEN FOLD

INCREASE (% THYROXINE conceNTaRaTion (Tasus Xvi ¢}.
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STAT!QTICAE ARALYBLI8 OF THE REBULYS

IN Tasie AVl 0, THE BYATIBTICAL ANALYS!S oF TRE DATA I8
PRESENTED. In THE ABSENCZ OF CXOSENOUS THYROXING, THNERE 1S NO
SIGHIFICANT DIFFERENCE DETWEER NORMAL AND THYROIDECTOMI ZED SRDUPS.

THE ADDITION OF THYROXING (0.2 x 10710 M) MOWEVER, CAUBES A
SIGHIFICANT INCREASE IR METANEPHRINE FORMATION 1N THE THYROIDEGTOMI 220
CONMPARED TG THE WORMAL GROUP, (P VALUES LOMER THAK 0.01). Furtnee
INCREAGE IN THYROXINE CONCENYRATION ABOLISHES THE SIGNIFICANY
DIFFERENCE, P VALUE SREATER THAN (.01.

i% TiE WORMAL GROUP, THE ADDITION OF THYROXINE TO THE
HEDIUM, CAUSES FIRST A DECREASE THEK AN |NCREASE IN METANCPHR I RE
CONCENTRATION. |N THZ TNYROIDECTOMIZED GROUP, THE ADDITION OF THYROX ! NE
INCREASES OR DLCRECASES TNE 3ﬂ-mxrnuzpnn|u: I8 YHE TIBSSUE DERENDING
UPON THE COWCENTRATION GF THYROXING IN THE MEDIUM. THERE (% RO

REFINITE PATTEAN AS 18 THE CABE OF HORMAL GRCUP.

ANALYSIE oF VARIANCE

THIS BTATE oF arFAIRs 18 REFLECTED IW HEXT TABLE XVIl, wHeRe
AB ANALYSIS OF VARIANCE WITH IHTERACTION NAE BEEN GIVEN. TNE DATA
UBTALNES FROM THYRGIDECTOMIZED AND NORMAL TIBSUES, WHEN THYROXIRE WAS
ABSENT FROK THE MEDIUM, AND FOR TWO GCONCCRTRATIOHS OF IHeApRENAL | HE
1N THE INCUBATION MEDIUM WAS BEEX UBED 7O CALCULATE THE £FFECT oF
ENDOGENOUS THYREX(NE. THERE 16 B0 EFFECT, 1M VIVO, OF EZITHER THYROXINE

ALCOKRE, OR ADRENALINE ALONE OR ADRENAL JHE AND THYROXINE TOGETHER !P

VALUES GREATER THAN 0.0%).
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TRE CFFECT OF EXOGENDUS THYROXINE, AORZNALINE OR THYROXINE AND
ADRENAL INE TOGETHER MAS BEEN TESTED ON NCRMAL AHD THYRO!DECYOMIZED
ANIMALS. N THE NORMAL GROUP, THYROXINE ALONZ HAS AN EFFECY OR THE
FORMATION OF METANKPHRINE. ADREWAL INE GCOMCENTRATION ALONE HAG AN
EFFECT ON METANEPNRINE FORMATION, FURTNERMORE THE EFPECT OF ADRERAL-
ING ALOME {5 MUCH MORE MARKED THAR THAT OF THYROXINE ALONE (F vALuzs).
THE HATURE OF YHE EFPECT OCLPERDS UPON THE COMCEEYRATION OF THE
HORMOMES. WHENM THME CONCENYRATION OF ADRENALIME 1S NIGHER, THE FORMATION
OF METAMEPHAIRE 18 INCREABED. THE EFFECT OF THYROXINE APPEARS WORE
conrLEx (TAsLe kv O AND XV] o). THE YWO MORMOMES DO NOT INTERAGY AY
ALL IR THEIR EFPFECT ON METANEPHRINE FORMATION (P VALUE GREATER THAN
C.01). THIS MEANS THAT THE 1MD!VIDUAL EFFECT OF THYROXINE CONCENTRAT IO
AND ADRENALIRE COMCENTRATIUN WILL BE PRESENT FOR ALL THE COMCEXTRATIONS
OF HORMONES STUDIED. BECAYSE OF THE QRCATER VALUE OF F IN TME CASE OF
ADRENALIHE, IT WOWRLO SEEM THAY THIS EFFECT WiLL BE MORE AND MORE
IMPORTANT AS ADRENALIKE COMCEMTRATION IS INCREASED, FOR A GIVEN
COMCENTRATION OF THYROXINE.

In THE THYROIDECTOKIZLG GROUP, THYROXINE GONGERTRATIGN ALONE
0OEB ROT AFFECT “HeMETANEPHRING FORMATION (P vALUE GREATES THAN G.01).
ADREMAL INE COMCENTRATION, MOWEVER, GOES AFFECT METANEPHRIKE FORMATIOK
AHD THIB EFFECT {8 ZVER MIGHER THAN TNAY OBTAINSD WITH HORMAL RATS (F
VALUE 18 SREATER). THE UFFECT OF ADRENALINE COMCENTRATION i5 YO INCREASE
METAREPHRINE FORMATION AS YKE CONCERTRATION OF ADRCNAL XE | MCREASES

(TagLe XV anp XVI b)e THYROXIHE AND ADRERAL INE COKCENTRATIONS AFFEOT
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TOGETHER THE FORMATION OF METANEPHRIBE. THAT 13 YO @AY, AT A GIVEN
CONCENYRATION OF ADREMALINK THE PRESENCE OF THYACXINE WILL MODIFY

THE EFFECY OF ADRERALIRT. BUHETHER IT Wil 1HCREASE OR DLCREABE THE
EFFECT OF ADRENALINE APPEARS TO DEPEHD UPON THE coﬁccnrnavlou STUDIED.
AT A GIVER GOMCENTRATION OF THYROXINE, THE KPFECY OF ADREWAL INE WILL
BE MGDIFIED, THIS 18 SHOWM BY YHE FAGT TUAT AT A COMCENTRATION OF
THYROXINE oF G.20 x zc“° M, DOUBLING TNE COMCENTHATION OF £X0GENOUS
3H~Nx7autvuacna, DECREASER THE AMQUNT OF 3H-nztaueruatuz FoRMED

(TasLe Xv o amp Xvl o).
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TABLE XVviIi

Tec Erprgcy of TNYROXEHME AND ADRENALIKE ON THE FoRMaTION

or JH-METANEPHRINE BY INTESTIRAL STMIPS

APTER A 5 wimuvec INOUBATIOR WITH SH*DL-'MR&BALHIR

ANALYSIS OF VARIANCE WITH INTERACT ION

Errect or ENDOSENOVS THYROXINE 1 SERIES C AKD O

SouRct o0 F F o P
TuYROX I HE 1+ 8 3,380 > Q.05
ADRENAL | NE | 14+ 6 3 8,399 < .65
THYROXIME X ADRENAL INE 1+ £ 1.259 > G.05

ErrEey ofF AUDED THYROXINE : Stries { ABC ARD U ABC

- NomMAL HATS =

SOURCE o°F : F ’ P
THYROK I HE 3¢+ 28 G.208 < 6.0y
ADREMAL I NE 1+ 28 20.513 < 6.0t
Tuvwoxine x AprEsALiss | 3+ 20 ¢.846 ‘:> .05

- THYRGIDECTORIZED RATS =

SOURCE o¥ F F P
THYROX ( BE 3 4 35 2,378 :> €.C8
AGREMAL INE 1 + 25 37.500 < G0t
THYROXINRE X ADREMAL IXE 3 & 28 T.143 <: G.01




11, Discussion

FOR MANY YEARS, THE POTENTIATION OF CATECHOLAMIRE EFFECTS
I HYPERTUYROTOISR HAS BEEN OBBTZRVED. TNE ATTENPTS +o REPRODUCE
EXPERIMENTALLY IN THE AHIMALS THE PHYBIOLOGICAL EFFECTS OBSERVED 1
THE PATIENTS HAVE BEEK SUCCESSFUL WRERE INCREASED OXYGEN CONGUMPTIONK,
TACMYCARDIA, WYPERGLYCEMIA, INCREASED FREE FATTY ACIOS RELEASE ARE
COHGERKED., HOWEVER, THE BDIOCHMEMICAL ATTEM T8 TO £XPLAIN THE
HZCHANISH BY WHICH THIS POTENTIATION TAKES PLACE ARE SOMEWNAT
GCORTAADICTORY. Tka DIRECT CFFECT OF EXOGENOUS CATECHOLAMINES OR
TIBSUZ FROM HYPERTNYRCID OR TMYRCID HORMORE=TASATED ANIMALS HAVE
BEEN REPCRYED INCREASED FOR KEART TISsUE {63, 65), IscreAstp oR
UNCHANGED FOR THE FREE FATTY ACID RELEASE (72, 76, 155). In THE
CABE GF THE BMOOTH MUBCLE FROR SMALL IKTESTINE SOME AUTHORS HAVE
REPGRTED AH INCREASID EFFLEY OF EXOGCHNOUB AOREHAL INE OR NORADRENAL~—
ige (B2, B1), WHILE OTHERS HAVE REPORYED UNCHANGED £FFECTS (67, 68).
THC INCREASE 1K EFFECT HAS BEEN REPORTED V¢ BE SCEN IN AN AUGMEHTED
DURATION OF THE EFFECT RATMER THAN I¥ A BENGITIZATION CF THE TISSUT
TO A LOWER DOSE OF CATECHOLAMINE (70C). NO ATTEMPY HAS BEEN HADE YO
SYUDY THE MECNAKISM BY WHICH THE POTENTIATION OF CATECHNOLAHINE
EFFECT IN HYPERTNYROID SMALL INTESTINE TAKES PLACE. §4 THE MEART OF
HYPOTHYROID ANIMAL, AN (NCRCASE IM ADRENALISE upYake (102), was
BECH CHOSERVED, WHILE A DECREASC N NHORADRENAL INE UPTAKE HAB BEEX

COSERVED M WHOLE NEARTS (107, 162) or i1n HEART sLices (180},



F 3 aartram e o e+ o

e

W FCRA

- 146 ~

FROM HYPERTHYROID ANIMALS. |T WAB THOUGHT THAT A BINILAR MECHAN|SM
MAY BE {NVOLVED IN YHE SMALL INTESTINE AND THIS STUDY WAS UNDERTAKEN
IM ORDER TO ATTEMPY THE ELUCIDATION OF THIS POINT. ALTHOUGN ADDITION
OF THMYROXIBE X VIYRO, HAS NOT BEEN ALWAYS rouun.vo NEMIC THE
POTENTIATING :-:Fﬁ:m’ OF THYROID HORMONES 1IN VIVO, ON THE SMALL
VRTESTINE, SEVERAL REPORTS HAVE BEEN PRESENTED, WITH A EFFECT OF
ADDED THYROXIHE ON THE POTENTIATION OF EXOGEROUS ADREMALINE {84, B7).
THESE REPORTS HEEMED TO FURNISH CNOUGH GROUND FOR A FURTHER INVESTle
CATION OF THE SUBJECT. FROM THE LITERATURE REVIEWED, THE CONCENTRATION
OF THYROXIHE AppeAnsn TO BE AN IMPORTANT FAGCTOR. FOR THMI1S REASON THE
DIFFERENCE iR THE UPTAKE OF ALREMALINE BY INTESTINAL BYRIPS FROM
HORMAL AND THYROIOECTOMIZED RATS WAS STUCIED A8 A FUNCTION OF VARIOUS

CONCENTRATIONS OF ADDED THYROXINMNE.

A) EFFECY OF THYROXINE ON SH~ADRENAL INE UPTAKE

1) UPTAKE GF RADIOACYIVE MATERIAL BY INYEST IRAL STRIPS OF

NORMAL RATS AFTER A § mMINUTE INCUBATION WITH aﬁnDL-ADRENALIQE

THE UPTAKE OF RADIDACTIVE MATERIAL BY INTESTINAL STRIPS OF
NORMAL RATS; |NCRCASES WHEN THE COXCENTRAYION OF SH"ADRE&ALIHE i
THE INCUBATION MEDIUM 18 INCREASED. MHOWEVER, THE AMOUNT OF RADICACYIVE
MATERIAL CCNCENTRATED BY THE TISSUE DECREASBED AS THE CONCENTRATICK OF
SH-ADRENALINE IN THE MEDIUM 1S INGREABED., TNE UPTAKE OF RADIOACTIVE
MATERIAL; BY IBOLATED TYIESUE HAS BEER MNEASURED 8Y BEVERAL AUTHORE AT
A TIME MUCH LOKGER THMAN YTHE ORE USED IN TMIS STUDIES. THE

NORADRENAL INE UPTAKE WAS Fould &Y TiTus AMp DensLer (100), iM scices
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CF CCRTEX TO APPRCACH A CONHCENTRATION IN THE TISSUE FOUR TINES THAT
IN THE MEDIUN FOR A PERIOD OF INCUBATION OF 40 Yo 60 nmimuves. Tug
CONCENTRATION OF “HuNORADRENAL | KE USED BY THESE AUTHORS WAS ADOUT

16 TIMEG HIGHER YHAN THE MIGHESY CONCENTAATION USED IN THMIS WORK.
SINCE 1MCREABING THE CONCEMTRATION OF SHeADRERAL (KL APPRARS TO CAUSE
A DECREARE IN THY CONCENTRATION OF RADIOCACTIVE MATYERIAL 1M THE
TIGSUE, SMALL INTESTING APPCARS YO BEMAVE IN A DIFFERENT MAMKER

FROH THE CORTEX. M THE ATHIA, NORADRENAL INE UPTAKE WAS FOUND

YO Bk 17 % APTER A T5 MINUTE INCUBATION (160). SINCE THE RATIO

18 GIVEN FOR THE TOTAL RADIGACTIVITY IN THE MEDIUM, AND THAT THE
YOLUME OF THK IHCUBATION MEDIUM AVERAGED T8 ML, 1T CAN BE SEEM

THAT THE COHCEMTRATION OF RADIOACTIVE MATERIAL IR THE TISSUE WAS
MUCH NIGNER TNAN THAT 1N THE MEDIUM. DEWGLER EY Ay (154)

CEBERVED THAT INCREASING THE CONCENTRATION OF 3H~uonuonchL|us I8

THE 1HCUBATION HEDIUM RESULTED IN A OECREABE 1M THE COMCENTRATION

OF RADIBACTIVE MATERIAL IN CORTEX BLICES. AV HIGH CONCEHTRAYIONS

0F “H=NORADREMAL INE 18 THE MEDIUM, THE TIBIUE CONCERTRATION WAS ZQUAL
TO THAT 18 THE MEDIUN (25 po/m.). THiIG APPCARS T REFLECT A
CIFFERENCE 1M MINDRANE SINCE IN SUBCELLULAR CORTEX PARTICLES

Hirxin €3 A, (170) FOUND THE UPTARE TO BE OIRECTLY PROPORTIONAL TO Thr
MEDIUM CONCENTRATION. # THE SAMEZ WORK, DENGLER EY AL OBSECRVED THAT
LIVER AND MUBCLE DID HOT CONCENTAATE “H-NORADRERALINE AT A GONCERT~
RATION BUPERICR TO THMAYT IR THE MSQIUM. IN BOTH TISSUES, THE

CONCERTRATION OF RADIOACTIVYE MATERIAL NEVER EXCECDED THAT OF YHE
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MEOIUM. STHILAR OBSERVAYIONS KAVE DEEN NADE, IH VIVO, ON YHE RATIO
CF TISSUE ADRENALINE OR NURADRENAL IHE TO PLASHA ADRERALINE O
KORADRENAL INE, AFYER INJCCTION OF THE AMINE. AT LEVELS MulcH ARy
HIGHER THAR PNYSIOLOGICAL LEVEL, THE CONCEMTRATION OF RADIOACYIVE
MATERIAL 1N THE TIBSUE EXHIBITS A TENOENGY TO EQUAL THAT IN THE
PLABHA {100, 151, 184). AL THOUGH THE D0BEE CF JHeADRENALIRE UGED §N
THESE EXPERINEUTE ARK LOWER TMAN THOSE USED OY TKE AUTHORS, THE SAME
DECREASE IN RAGIGACTIVE MATERIAL CONCENTRATION OF THE TISSUE IS
QBBEAVED AS “HeADRENALINE GONCENTRATION 1S INGAEASED. THE LOWEST pOBE
o SHeaoremaLing vszo 18 SUBLIMIBAR FOR PHYSIOLOGICAL ACTION. THE .
HIGHEST OCSE USKD 1B SYILL 1M THE PHYSIOLOO'CAL RANGE, NOWEVER. THE
DIFFERTNCE OBGERVED IN THIS CASE, MAY REPLECT TME DIFFERENCE IN
FUNCT ION BETWEEN HEART OR CORTEX AND SMALL INTESTINE. IT 18
INTERESTIRG TO HOYE IN THIG REBPECT, THAT THE LIVER WHICH 18 AN
ORCAE OF DETOXICATION DOES HOT CONCERTRATE £1TYHER AGRENALINE OR
NORADRENAL INE AT A LEVEL SUPERIOR TO THAT GOF THE IMCUSATION MCDIUN.
I% ANY CANE AB SHOWN BY PREVIOUS CXPER)IMENTS (154), TNE RATE oF
UPTAKE OF CA BY TISBUES QOES MOT REACH ITS MAX(INUM UP TiLL 20 RIBUTE
OF INCUBATION. MOREOVER, THE RATZ OF UPTAKE FOR THE FIRST TWENTY
RIBUTES I8 DIRECTLY PROPORTIONAL TO TINE. THIS MEANS TNAT IN THE
SHALL INTESTINE, A 20 WINUTE INGUBATION MAY HAVE REBULTED (N A

SOMCENTRATION OF RADIOASTIVE MATERIAL APPROACHING THAT 1K THE HED L.



2} UPTAKE OF RAQICAGYIVE MATERIAL BY INTESTINAL SYRIPS
FROM YAYROXIHE~TREATED OR THVROIDECTONIZED RATS AFYER A 5 MISYUTE
INGUBATIOH WITH 3H-525§g55155
A) THYROXINE-TREATED #ATS

FOR THE S1MOLE COMGEHTRATION ¢F SHeAORTHALIKE ABSAYED 1N
THE 1McuBATiOn sEoiun (8.3 x 1078 M), tur upraxe or wasioacrive
KATERIAL Y THE SNALL JATESTIHE FROR THYROXINE~TREATED RATS 16
IDENTICAL TO THAT FRON NORMAL RATE, A DAILY INJECTION FOR $IX CAYS,
oF THYROXIRE ( P. 97) DOES HOT ARPEAR TO AFFECT YHE UPTAME OF RAD!O-
ASTivE uavsaan;lcv TNE SRALL INTESTINE., HOMEVZR, 1K VIEW OF WURTHANN
EXY AL. Fixpixes (102), THE ABBENOE OF THYROXINE GFFECT ON THE
UPTAKE OF RADIOASTIVE MATERIAL MAY € ONLY APPARENY. THEBE AUTHORS
FOUND THAT FOLLOWING A BINALE INJECTION GF “HeAORENALIHE INTC RATS,
30 SZCONDB AFTER THE IRJEOTIGH YHE RADIOACTIVITY CONYEMT GF THE
HEARY WAS MIGHER AMONG THE THYROXIME-TREATED THAN AMCHNG THE NORMAL
¢R0UP, THE RELEASE OF “H-ADRENALINE, HOWEVER, WAS HORE RABID iN THE
HYPERTHYRCIO ANIMALS B0 TNAT § RINUTES LATER, THE RADIOACTIVE GONTEHY
OF THE MEART FROM HYPERTHYRCID ANIMALS WAS SELOW THAT GF THE HEART
FRON NOAMAL AHIMALS. I THIS EXPERIMIZNT NOWEVER, A 3INOLE IRJECTION OF
SHeAORENAL 1RE WAS GIVER, WHILE (K THE JN VITRO EXPERINKNTS, THE
TISGUE WAS IR CONTACT WiTH “HoADRENALINE FOR THZ WHOLE PERICD OF
INCUBATION. FroM THE STUDIES OF Deaser g7 AL (184), wivk
NORAGHEMNAL IME, 1T WCULD APPEAR THAT THE SLICES OF TIBBUE PICK UP THE

AMINE QURING AT LEAST 2U RINUTLS OF 1BMCUBAYIOR, THE TIRE COURSE FOR
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THE UPTAXE REAGHES A PLATEAU AT 23 MIRUTES. THE SIMILARITY BETWEEN
SHALL INTESTINE FROM THYROXINE~TREATED AND HOAMAL AMIMALE SEEME T
REFLEGCY A REAL LACK OF DIFFEREHCE.

) THYROIDECTYOMIZED ANINMALS

IR THE (RTESTINE OF THYROIDECTOMIZED AKIMALS, THE UPTAKE OF
RADICACTIVE MAYERIAL AFTER A S5 MIHUTE INCUBATION INCREASES WHEN ThE
CONCUNTRATION GF 3H~AanauAL|nx 1N THE MEQIUM 16 tHCREASED. SmaLl
IRTESTINE FROM THYROIDCCTOMIZED RATS, CONCENTRATES RADIOACTIVE
MATERIAL AS A FYRACTION OF 3H~ADBEKALOHE CONCENTRATION 1M THE HEQIUNS
WHEN THE CONCEMTRATION OF Sﬂuaoncnnneus 1S INCREASED YHE RADIGACTIVITY
CONTENT OF THE TISGUE 1S ALBO INCREASED, FOR THE THREE CONCENTRATION
OF ADRENAL INE ABBAYED, THE TIBSUE FRCKM THYRGIDECYOME ZED RAYS
CORCENTRATESRADIGACTIVITY SLIGHTLY MORE THRAN THAT FROM NOXMAL ANIMALS.
SIRCE IH THE FORMER CASE IMCREASING SH=ADRENALIWE CONCENTRATION I
THE HEOIUM PROQUCES AK [NCREASED RADIOACTIVE NMATERIAL CONCENYRATION
1N TNE TISSUE, WHILE IR THE LATTER SH-RDREMAL IME CCMCENTRATION IR THE
MEDIUM KAS AN OPPOSITE EFFECY, THE DIFFERENCE OGFTWEEH THE TWO TIBSUES
I8 MORE MARKED AT THE HIGHEST CONCENTRATION OF SH~AGRENAL (NG 1N
The MEpiuM (16,1 ¥ 10.8 M). THC TISSUES FROM THYROIDECYCMIZED RATZ
WERE THIRKER THAN THOSE FROCM NORMAL RATS ARD THIS MAY PARTLY EXPLAIN
THE NHEGHER UPTAKE tH THE SMALL INTESTINE FROM THYROJDECTONMIZED
AMIMALS, HOWEVER, ANOTHER FACTOR, YHE ADSEHOE OF THYROXINE MUST ALSO
ACCOUNT FOR THIS INCREASE. I% TRZ MOWMAL RAT, [NCREABING THE COHCENT-

5
RATION OF “HeACRERALINE N THE HEOIUM RESULTED IM A ODECREASE N
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TISSUE CCHCENTAATION OF YHE RAGIQACTIVITY. A REVERDE EFFECY 10
QOSTRVED 1K THE CASYX OF THYROCIDECTOMIZED NATS,. IF ONLY THE DIFFERENCE
IN THE THICKHMESS OF TME TISSVES WAR HESPONSIBLE FOR THE HIGNER
UPTAKE, CME WOULD HOY SXPECT A REVERSAL OF THE EFFECT SUT RATHER A
MORE HARKED EFFECT. LEIX ANR Uoweth (157} HAVE sSnows TeAN THE
DIAPHRASN FROM SMALLER RAYS PICKS UP THYROXIRE IN GREATER AMOUNT
THAK THAT PICKED UP 8Y ADULT RATS OIAPMRAGN. THE DIFFEREXCE IN THE
UPTAKRE WAS HMIGHER BUT THE £FFECT OF VARICUB CONCENTRATICNS COF
THYROXINE WAS SIMILAR [N BOTH CASES, IT APPEARS TUAT THE SANMC
REASONKING COULD BE APPLIED YO THE UPTAKE COF SH—ADRZHALinE sY
THE SMALL IHTESTING.

I THE ANALYSIS OF VARIARGCE WiTH IUTERACTION THYROXINE
ALONE, ASRERALIHE SLONE AND THE AGBOCIATION OF THYROXINC PLUS
AORENTLIME HAVE DECN SNOWH TO AFFECY YHE UPTAKE OF RADIOACTIVE
MATER{AL BY sMALL 1avesTINE (Tepie X, pase 106). THE compLETE
ABSEUCE OF THYROXINC RESWLTS IN A KIGHER UPTAKE OF RAQIOCACTIVE
MATERI AL BY SMALL INTESTIRE, AT A CIVEN COMCENTRATICN COF
3H-Annzuuus I THE MEOIUM. |NCREASING THE AMOURT OF “HeADREHAL
1RE M THET MEDLUM Willh PROCNGE AN INCRTASE (W THE AMOURT OF
RADIOACTIVE MATERIAL BY THE TISSUES IX THE ABSENCE OF THYROXINE.
SINCE THYROXIRE AMG ADRENALINE TOSCTHER MAVE AN SFFECT, THE SFFEET
OF {KCREABING SH—ADRENALIIE IR THZ MEDIUM MRY BE D{FFERENT DEPEMDING
UPON THE CONCEMNTRATVICN OF 3H~AoncaALtﬂc usto. IT 18 POBSIBLE TO

POSTULATE BUCH AN HYPOTHENIS, SINCE [N THE COMPLETE ARGSENCE OF



THYROXIRE {THYROIDECTOMIZED RATS) THE TISHUC CONCEHMTRATION OF RAD)O-
ACYIVE HATERIAL IHCREASES AS “M=ADRENALINE CONCENTRATION IR THE
MEDIUM 16 IHCREASED. W THE MORMAL ANIMAL INCREASING THE CONGENTRAT=
108 OF 3ﬁ-aoncuAL9u£ IR THE MEDIUM CAUSES A DECREASE IN TME
RADIQACTIVITY CONMCENTRATION OF THME TISSUE, THE PRESENCE OF ENDOCENOUS
THYROXINE SEEMS TO AKTAQONIZE THE EZFFECT OF 3N~ADHEQALINE. HoweveRr,
YHYROXINE CANNOY REVERSE THE EFFECY OF suoaonquLluc CORCENTRATION
ON THE UPTARE. THERE WiLL ALMAYS B AR ASSCLUTE INOREASE IN THE
UPTAKE OF RADIOACTIVE MATERIAL BY TIBSUE FROM NORMAL ANIMALS, EVEN
1€ THE RELATIVE COMCENTRATION OF RADIOAGT!VE MATERIAL DECACAGES.

THE CMAMGE 1% YHE DIRCCTION OF UPTARE WILL BE BROVGHY ARGUT BY
CH-ADRENAL I1NE CONCENTRATIGN BUY NOT 8Y THE PRESINCE OF EHDOGENGUS
THYROX | RE .

3) ThE EFPECT OF EXOQENOUS THYROXINE ON TNE UPTAKE OF

RADIOACTIVE MATERIAL BY IRTESTINAL BTYRIPL FROM NORMAL ARD

THYRCIOECTOMIZED AFYER A 5 MINUTE 1NCUBAYION WiTH SH-ADRegA;smg

NommaL _RATS 4

THE EPFECT OF ADDED THYROXIHE ON THE UPTAKE OF RADIOACTIVE
HATEZRIAL BY THE SHMALL INTESTINE FROM HORMAL RATS DEPFENDS UPON THE
CONCEHRTRATIOR oF aﬂnﬂﬂﬂﬁﬂhLlﬂﬁ 18 THE MEDIYM. FOR A CIVEN COMCENTRATION
CF SH-&DREﬂALlN! IN THE REQIUM, THE EFFECT OEPENDS UPON THE CORCENTw
RATIGN OF THYROXINE AQDEG TO THE MEODIUM,

AT THE LOWEST CONCERTARATIGN OF EH-ADRENALINE ASBAYED

{(1.16 x 10’8 M} YME PRESENCE CF THYROXINE RESULYS IM A DECREASED




L
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UPTARE, TRLY FUR A CONCENTRATIOR OF 2,0 X 10“10 M. SMALLER AMOUNT

OF THVYROXIRZ DECREAZES JOMEWHAT YHE UPTAKE BUT 80T S0 SI1GMIFICAUTLY.
WHEN THE CONCENTRATION OF 3H~A9wz8AL¢us IR THE MEDIUM |5 IRCREASED

5 Tivge (8.0 x 1¢-8 M), YHMAT COMGENTRATION OF THYROXIRE WNICM
INKIBITED THE WPTAKE PREVICUSLY IS NOW CAUSING AR INOREAGED UPTAKE.
THERE (S ALSO AN INOREASRD UPTAKE, BUT BMALLER, FOR THE CONCENTRATION
oF THYRORINE 10 Times Lower (0.20 x 16"1% M), Tse Lowzr comcewrravion
OF THYROXINE ASSAVED STILL WAS MO SFFECT ok THE usTAke (0.02 x10710K)
WMEN THE CONGENTRATION OF CH-ADRENALINE 13 TEN TIMES HIGHER, TUYROXING
HAS #O EFFECT ON TUK UPTAKE, EXCEPT AT A GONCEHTRATION OF

6.02 x 10770 n,

FOR THE THRES COMUEMYRATIORS or:%-aoaeunnlnz ABBAYED, THRE
CORCEHYRAYION OF THYROXINE OF (.02 x !O"a H APPEARS TO BE CRIVICAL.
IT ALWLYS GAUBZDS A DECREABE (N THE UPTAKE, ALYMOUSH THIB 1S MOY SO
MARXED AT THE SONCENTRATION OF “H-AQNENALINE OF 8.3 2 10"8 M.

THE SWPOATANCE OF THE RELATIVE CORCENTRATIONG OF THE TWo
HORNONES 1 THRE MERIUR i3 POINTED OUT WHEN TNE ANALYSIS OF VARIABCE
15 PERFORNED. ALTHOUGH CHeADRENAL INE ALONE WAS A VERY MARKED EFFECY
OF THE YPTAKE, THYROXINC I8 THE PRESENCE OF ADRENALINE EXERTS ALZO
AR EFFECY ON THE UPTAKE., SINCE THYROXINE ALONE HAS NO EPFECT AT A
SIVEN COMCENTRATION OF ADRENALIHE 18 THE ME0IUM, THE CONJUGATED
EFFECT OF ADRENALIRE AND THYROXINE WILL ALWAYS BS 1B TNE SANE
piaccTion, BECAUSE OF TME LARRE EFFECT OF ADRENALINE ALORE, AY A

AEVEN CONCEHNTRATION OF THYWOXING, THE EFFECY OF ADREMALIRE ALONI WiLL
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BE ALWAYD MORE MARKED THAN THAT OF ADRENALIKE AND THYROXINE TOGETMER.
Tuig 13 swowk in Tame Vilo(raer 90), TasLe Vitlo{race 97) ano Tasie
IX p({Prag 103}. IKCREASING TNE CONCEMTRATION or‘3H~AonankLlus 18

THE MEDIUM RESWL.TG ALWAYS IR AR INGRTABE I8 THE UPYAKC OF RADIOAGYIVE

"HATERIAL BY THE TIGSUE.

Tuyroipecromy zep aniMaLg
3

IK THE THYROIDECTOMIZED ANIMALS, THE UPTAKE OF ~H-ADREKAL | NE
DEPENDS ALSC O BOTH THE COHGCENTRATION OF “HeABRENALINE 1M THE MTDIUM
AND ON THAT OF THYROXIUE K THE MEDJIUM.

FOR THE LOWEST CONCENTRATION OF “HeADREMALING ASSAYED

-8
(1.16 x 10 7 M), THE ADCITION OF A SHALL AMOUNT OF THYROXINE To

0
! H) CAUSES A SLIGHY INCREASE IH THE UPTARE

THg mepiuM (0.02 x 107
BY THE TiS3ME. IMCREASING FURTMER THE CONGCNTYRATION OF THYROXINE
RESULTS I8 THE DECREAZE OF TRE UPTAKE. WHEM TME CONCENTRATION OF
SH-AORENALINE 1S 5 TIMES HIGHER, A CONCENTRATION OF THYRCXINE TEM
TIMES HIGHER I8 ALSO REQUIRED TO GIVE A MAXINUM UPTAKE. FURTHER
INGRSASE )W THYROKINE CONCENTRATION CAUSES A BLIGHT DECREASE IM THC
UPTARE, BUT THYROXINE 18 STILL EFFICIERT. WHEN “HeADRENAL INE CONGENT
RATION |6 INCREASED YENFOLD, THYROXINE FOR ALL CONCENTRAT!ONS
INKIBITS THE UPTAKE. FURTHERMORE AT HIGN CONCCHTRATION OF THYROX!HE
(2.6 x 16717 M) InTERFERERCE WITH THE UPTAKE 15 SHOMN BY THE LARGE

VARIATIONS OBSERVED. THIS LAST FACTOR IS SHOWE IN THE SNALYEBIS oF

vAR1ANCE {TABLE X). VWMILE THYROXIHE “LONE HAB RG EFFECT IN THE



UPTAKE OF RADIOACYIVE MATERIAL BY THE TISSUE, IT INTERFERS WITH
ADRENALIRE. ALTHOUGH THE EPFECY OF ADSCNAL IME ALONE 18 MUCH MiGHER
THAN THAY DF BOTH uoano:zsvwoczvn:a, )T DOES NOT PREVENY §T. AT A
GIVEN CONCENTRATION OF “HeADRENZLINE IN THE MEDIUM, TRYROXIRE WiLL
ROT PREVENT THE EFFECT OF ADRENALINE FOR ARY COUCENTRATIONS OF
THYROXINE ABSAYED. THE IMCREASING CONCENTRATION OF THYROXINE DOES
NOY PREVENT THE UPTAKE OF ADRENALINE. BUT (T MAY DECREABE I7T.
HOMEVER, SIRCE ADRENALINE ALOKE WAS A MUCH LARGER EFFECY, THYROXNE
AY ALt CONCEMTRATIONS WILL NOT PREVERY THIB EFFECT. ADRERALING
CORCENTRATIONS, ON THE OTHER HAND INOCRLASES THE UPTAKE OF RAD{O-
ACTIVE NATERIAL BY SHALL IRTERTINE. AT A QIVEN CONCENTRATION OF
THYROXINE, INCREASING THE COMCENTRATION OF KXOOEMOUS FDREMNAL | MK
WILL RESYLY I8 A% IMCREASED UPTAXE. THIS INCREASE (% UPTAKE Ray
TXPLAIR MWHY WARIOUS AUTNORS OBSERVED, IN THE SMALL (NMYTEATINE AN
INCREASE DURATION RATHER THMAN A LOWCR THRESHOLD IN THE PRESENCK
of Tuvroxine (70, 87).

Folt ALL THE GONCEMTRATIONS OF 3H—Aonznzalnz OR THYROXI®E
ABSAYED, THEWE I8 Z SREATER UPTAKE IR TISSUE FROM THYROIDZCTOMIZED
ARIMALS THAN IN THOSE FROM RORMML GHES. THE HKIGHER UPTAKE (8 ALWAYS
GICRIFICANT AT A CONCEMTRATIGN OF ITNVROXIKE (N THE MEOIUM EQUAL YO
C.02 x 10“0 M, FOR THL THREE CONCEMTRATIONS OF YHYROXINE ASS YVED,
THi& SHOWS THMAT THE @MaLL INTESTIRE OF THYROIDECTOMIZED RATS I3 VERY

SEMBITIVE 7O THYROXIKE., » SSALL AMOUNT OF THYROXINE HAS A LARSE EFFECT
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ON THE UPTAKE OF ADRENALINE BY THE Tissug. THIS RESULT (8 I
COMTRADICYION WITH THISAULTYS FINDINGD, THAT THYROXINE DOES WOT
AFFECT ADRIHALIRE ACTION AT A CORCENTRATION OF THYROXINE IN THE
xeptuM BELoW 10712 (70). THE poBE OF ADREMALINE USED BY THIS
AUTHOR MWAS IDENTICAL TO THE MIGKEST OME USED NERE. WHEN THE
CONCENTRATIONS OF THYROXINE (N YHE MEDIUM ARE IRCREASED, ALTHOUGN
THERE 18 SYILL AN IMCREASE IN THE UPTAKE FCR THE TNYRGIDECTGHIZED
GROUP COMPARED TG THE MORMAL ONE, THIS DIFFERENCE 18 SIGHIFICANT
ONLY Il ONE CABE, AY A CORCEHTRATION OF ADREBALIRE oF10.1 gx 10‘814
FOR THE CONCENTRATION OF THYRoxiug ofF 0.02 g 10“'0 M.

AS SHOWI I THE ARALYSIS OF VARIANCE, GOTH TI83UCS FRON
THYRGIDECTOMIZED OR NORMAL ARIMALE, ARE AFFECTED BY THE COHCENT=
RATICE GF ADRENALINE ALORE BUT NOT BY THAT OF THYROXINE ALONE. BorM
RORMONES TOGETHER, WOWEVER, AFPECT THE UPTAKE. AT WI&M CONCENTRATIONS
OF THYROXINE, THE INTERACTION SEYWEEN BOTH HORMORES MAY DE MORE
IHPORTANT. WHILE I3 THE MORMAL ANIMAL, THE ENDOGEHOUS THYROXINE 18
ALREADY PRESZHY, IN THYROICECTOMIZED ARIMAL 1T 18 HOT YTHD CASE. Tug
ADDETION OF A SMALL DOSE COF THYROKINE RESULYS IX A LARGE CHANGE FOR
THE THYROIDECTOMIZED ANIMAL, T Wil OKLY LEAD TC BMALL CHANOER 18 TNE
HORMAL ANIMAL . HOMEVER, WHZR THE COMCENTRATION OF THYROXINE (8§
INCREASZD, THERE 15 A TEMDENCY FOR BOTH TISGUES TO ATTAIN AN IDENTICAL
LEVEL AMD THI!® WOULD EXPLALK WY AY HIGH THYROXINE COMCENTRATION th

TRE HEDIUK, THE UPTAXE IH BOTH GROUPS 15 ROT J1SHIFICANTLY DIFFERENT.



AT THIS BTAGE OF THE PROCEEDINGD, THE OIFFERENCE OBSIRVED NAY BE DUE
TO TRE DIFFERENCE IN THE THICKNESS OF THE TI&ZSUES,

IT HAS BEER CLAINED BY BEVERAL WORKERS (at, 83, 162) THAT
THE zrrtcvllg.!ilgg OF THYROXINE ON ADRERALINE POTENTIATION WAS DUE
TO THE CHELATING POWER OF THYROXINE (AS ALL AMINGACI®S THYROXINE
FORKE A COMPLEX WITH CoPPeR (159)L BY BINGING TNE COPPER PRESENT (M
THE HEDIUM (DUE TO IMPURITIES IN THE WATER AND IN THE RGAGEMTS USED
TO PREPARE THE MEDIUM) THYROXINE WOULD PREVENY ITB CATALYTIC ACTION
0K ADRENALINE OXIOATION. A GREATER AHOUNT OF ADREMAL INE WOULD THEM
BE AVAILABLE FOM THE TISSUE. IN THE CASE HCRE, THE UBE OF ALBUMIN
HAS SECH CMOBEN, 30 THAT TNE COPPER PRESEHTY IN THE SCLUTION WOULD
BE CMELATED BY THIS PROTEIN. [T THUS APPEAR THAT THIS PRCPERTY oF
THYRCRINE H#AS BEEN TLIMINATED. THERE I8 STILL NOWEVER, AN CFFECT
OF THYROXINE. WHETHNER THE EFFECT GF THYROXINE ON THE RADIOACTIVE
CCHTERT OF THE TISSUE I3 DUE TO AN ACTUAL {HCREASE IN 3H—ADREIAL-
INE OR TO AR IHCREABE % THE NETABOLITES CAN 8R ELUCIDATEOD 8Y

IDENTIFYING THE RADIQACYIVE MATERGAL.

B} EFFECT OF THYROXINE ON fﬁ:aggggngau§~gi!glgg

THE FACY THAT LARGE QUANTITIES OF ADRENALINE ARE FOUKD IR
THE TIBBUES, AFTER THE PHYSIOLORICAL EFFECTS OF THE (KJECTICKS HAD
DISAPPEARED SI1HCE A LONG TIME, IRDUCED KANY AUTHORS TO ABBUME THAT
THE ADRENALINE FOUKD WAS HOT FREE SUYT BOUND TO SoME " BiuniNe 3ITES "
(98, 105, 151). FURTHER CXPERIMENTS O% THE DENTIFICATION OF RAD!G=

ACTIVE MATERIAL IN TIBBUES OF ANIMALS INJECTED 3H~ oR ‘40—A0RENALIHE



HAS SHOWN TNAT AN IMPORTANT PERCENYAQGE OF THE RADIOACTIVE MATERIAL
REPRESENTED UNCNANGED ADRENALINK.{151, 163). THE FACT THAY NO eFFECT
HAS PREBERY LUAD THESE AUTHORS TO ABBUME THAY THE ADRENAL INE WAS
BOUHD. MOREOVER, 1T APPEARED THAT THE BIRDING OF ADRENALINE REPRESE N
TED A RAPID INACTIVATION OF THE AMINE (161). TS EFFECT HAS BCEN
SHOWN 1M TNE MEART, ATRIA OF CAYG, RATS AND ALSO IN THE WHOLE HOUSE
(101, 188, 160). Iu view OF THESE FINDINGS IT MAS THOUGNT THAT PART
OF THE SH-AaﬂEﬁALIKE RECOVERED IN TWE IRTESTINAL TISGUR AFTER A 5
MINUTE INCUBAYIOK WAS PROBABLY BOUKD 3ﬂ~AaatuAL|ne. THE 1MHIBITOAY
EFFECY OF ADRENALINE OX THE SMOOTH MUBCLE OF THE SMALL INTESTINE 18
RAPID AND SHORT IN DURATION {160}, A RELAXATION BEAIOD I8 EXMIBITED
BY YHIS TISSUE AS BY ALL THE TISSUES ON WHICH MERVOUS TRANSMITTERS
HAVE AR AcTioN (165). 1T eEMS TMEN, THAT ALTMOUGH YNE TIGSUE WAS

1% CONTACT WiTH “H-ADRERALINE FOR FIVE HiNUTES, THE EFFECT oF
ADRENAL INE COULD BE ORLY INTERMITTENT. FOR THESE TWO REASONS, THE
SH-AoRENAL 18T IDERTIPIED WAS CONBIDERED AS BOUND ADRENALINE. THZ
RINSING OF THE TIBBUES AFYER IMCUBATION PERMITTED T0 POSTULATE

THAT THE EATRACELLULAR CR HOY FIAMLY BOUKD AORKENAL IKE WOULD HAVE
BEEN REMOVED BY THIS PROCEBS.

1) Binping oF SH-ACRCNAL INE BY INTESTINAL STAIPS FROM

NORHAL RATS AFTER A& O MINUTE INCUBATION WiTH 3H~Aouggg&gu5

Tue BH'-AORIllALHIﬁ AOURD BY THE SKALL IHTESTINE FROM RORMAL
RAT REPREDENYS A LARGE PERCEMTAGE OF THE TOTAL RADIOACTIVE CONTERT
OF THE TISBUE, WMEN THE CCNCERTRATION OF SH-'ADRE“ALIUE th THE

HEDIUM 18 B.3 2z 10'8 M (TasLe X1, PASE 111). WMEM THE CONCENTRATIORN



o < e

oF 3ﬂo-aom:muus I# THE HMEOIUM 18 DOUBLED, THE PERCEKTAGE OF BOUND
SH-ACRENAL 1NE 18 AROUY WALF. ThE ABBOLUTE AMOUNT OF SHeADRENAL iNE

IN BOTH CASES, MOWEVER 10 SIMILAR, BEZCAUSE THE URTAKE WAS LARQER AT

A HIGHER QONCEHTRATION OF aﬂ-mnmauuz. THIE FINDING APPTARS YO
IMPLY THAT THE SHALL INTESTINE FROK HORMAL RATS DOES NOT MAVE
UNLEMITED BIKDING SITES., THE BATURATION OF THIS BITES BEEMSTO QCCUR
VERY SAPIDLY, SIHCE BY DOUDLING THE COHCENTRATION OF A SMALL COMCENT-
RATION OF aﬂ—aonzmuns, THNE CONCEMYRATIOR ©OF 3H-Aoaznm.ma I8 THE
TISSUE 18 SOERTICAL. N THEIR 1N VIVO EXPERIMENTS, WURTMAHN ET AL
{102), FourD THAT IN THE HEART OF NORMAL RATS, aH-ADREHALlHE
REPRESENTED 67 € OF THE TOTAL RADIOACTIVITY CONTENT. IVERSEH AND
Wittey {100), 1% THE WHOLE MOUSE, FOUND THAT AFTER A SINGLE | NJECTION
ar Sﬂ-masmuuz, SHeACRENAL IE REPREBERTED ABOUT A0=45 % or vug
TOTAL RADICACTIVITY CONTENT. THE PERGENTAGE OF UNGHANGED Bu—aoazuu.-
INZ DECREASED WHEYN THE INJECTED DOSE WAS INCREASED. TME CMARSE Ia
PERGENTAQGE WAS HOMEVER, MUGH SHALLK;l THA® THAT OCCURIKG IN THIS
EXPERIMENT. T 18 MOWEVER OIFFICULT TC COMPARE QUAKTITATIVELY THE
DOYES OF (NJECTED SH-mnxuﬁune TO THOSE USED IN AN INCUBATION MEDIUN.
A QUALITATIVE COMPARISON SEERES WORE APPROPRIATE. M CAT CEREBRAL CORTEX
SLICES INCUBATED FOR 60 MM WiTH 3H-uoamn£uuun&, DENSLER ET AL FOUND
THAY ABOUT 75 % OF THE RADIOACTIVITY COULD BE ACCOUNTED FOR BY U=
CHANGED NORADRENALIAE (156). SINILAR RESULTS WERE OBTAINED FOR THE
REARTS. BrODIE EY AL. {155) wAD PREVIOUSLY REPORTED THAT BLICES OF.

BRAIK LIVER AND SKELETAL HUSCLE IMCUBATED FOR B0 MINUTES WITH



BL-ADREBAL INE SHOWED THAT SHeADRERALINE WAS BOUND IN THE VIBSUES.
HOMKVER, AS THESE AUTHORS IDEMTIFIEZD DIRECTLY YHE AMINE, W §¥HOUT
MEABURING THE RADIOACTIVE COMYEMY OF TWE TIOSUES, THE PERCENTAGE
oF JH-ADREMALINE 16 HOT GIVEN AS A PUNCTION OF THE TOTAL RADIO~
ACYIVITY 1N THE TISBUE. WiLson ET AL. (156) WoRE RECEWTLY SHOWED
THAT AFTER OBE WOUR (AGUSATIDN WiTH H-ADRENALINE, CAT COATEX
SLICES CORCENTRATED “HeADEEWAL IME FROM THE (NCUBATION NEDIU,
HOWEVER, THEUE AUTNORS A THE PREVIOVELY GITED ONES DID ROT
NEAGURE THE TOTAL RADIOAGTIVITY CONTENT OF THE T188UC PRIOR T0
34 ADAENAL |NE IDEWT!FICATION. THE SMALL INTESTINE iW THIZ REGARDS,
APPEARS TO BEMAVE LIKT THE WEART OR CORYEX, BIRCE THE PERCERTAGE
oF H-ADRENALINZ BOUND 15 A LARGE PART OF THE TOVAL RADICASTIVITY

CONTENT.

1RCUBATION WiTH 3"*52!55&&!55

THE PRETRIATRENT OF ANINALS WITHK THYROXINE DOES 80T APPEAR

To HAVE AMY EFFECY QN THE BINDING OF JHeADREHALINE FOR THE CONCENT=
RATION OF sﬂa-aoaaﬂm.sus GUEED I8 TNE WEZOiuM. THYROIOECTORY DOLS HOT
APPEAR TO MAVE AN CFFECT £1THER O SHeADRZMAL 1RE BEUDIRG MMEER THE
COMGENTRATICN OF Iy AORERAL INE (W TRE REDIUR WAS 8.3 X 10"8 M.

WHEN THE CONCENTRATION OF J-ADREHAL IHE IM THE KEDIUM WAZ SOUBLED,
THERE (8 A SICHIFICANTLY HISHER DINDING OF BH-AaRE&Ale oy TIBSUE

FROM THYRGIDECTYOMIZED ANIMALS.
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I THE ARALYSIS OF VARIAHGCE, THE EFFECTY OF THE ABEBEWCE OF
THYROXINZ ON THE DIEDING OF aﬂ-annsnnnnns BY THE TIGBUE {3 OHOWN
{TabLe XIV, PAGE 136). THE ABSENCE OF THYROXINE HAB AN CFFECY OH TME
BINDING OF SHeoAORENALINE 8Y THE GMALL (NTESTINE. fucs EPPICT I8 LARGE
AMD 18 SHCWNM BY.Aﬁ IHCREASED BINBING IN THE ARSENSE OF EXKDOGENUYS
THAYROXINE. THESE RESULTS ARE 14 THE BSAHE LIRE TMAN THOBE OF DENGLER
Anp Titus (504), MHERE A DECREASE I8 THE RADIQACTIVITY CONTENY OF

HYPERTHYROID MEART WAS OBGHRVED.

3) INg _GFFECT OF EXOGENOUS THYRORIME OR THE BINDING OF
jﬁfraggzggysgs BY SRYESTINAL STRIPS FROM NOAMAL AND TRYROIOECYOMIZIED
ASIMALE AFTER A 5 MINUTE INCUBATIGN WITK GH:AQEEEALLEE

IR THEZ TIS3VEZ ¥ROM MORMAL NAT, FOR ALL THE CONCEMTRATIGHS
of JM-ADNENWALINE STUDIED, THE BIKDIRG OF SHoADREMALINE 15 PROPORT=~
10KAL TO THE UPTAXE. THYROXIAE AFFLCYS SH—AORENALSUE BIKDING (N
TNE 2o DINTSTION AG THE USTARED, THZ CONCENTRATICN oFf 0.02 X 10“°M
THYRONINE ; BHEH THE CONCENTRATION oF 3H-A0R£IAL!“E t8 B2 o 10"5 !
IRHIBITS THE BINDING 2OF 3H—aoaanLsnt. THE PREZENCE OF THYROXIAE
I% THE MTDIUK DOES WOT APPEAR TU AFFECT THE RELATIYE AROUNT OF
aﬂ-Auﬂtnan;ms BOUND., THE CONCZINTRATION OF THYROXIME WOWEVER 18
INPORTAKT IR THE BINDIHG OF Sl-ADREMAL 1NE BY SMALL IHTESVINE {TabLe
X1V, BAGE 126). FRoR TNE (MDIVIDUAL EXFERIKENTS; TNE WATURE OF THE
EFFECT APPEARS TO BE AW 1NBIBITORY EFFECT. THIS 16 CORSIOTINT WITH

PREVICUS FINDIRGS 18 VIY0, WHEH THE AHOUNT OF SH"ADREMLlHE ®AS

FOUND LOSKR 1N WYPERTHN¥ROID AntmaLs {102).



iR THE THYROIDECTOMIZED GROUP, THE ADDITION OF THYROXINE TO
THE MEDIUM DECHEASES THE RELATIVE AMOUNY OF H-AGRINALINE BOVND
FOR THE TWd COMOCERYRATIONS OF 3“-ADRGEALI“E ABBAYRD. HIGHER COMOENT-
RATION OF THYROXINE DECACASES RELATIVELY WMORE THE GINDING OF
SH~nORERAL 1HE AT A GIVEN CONCENTRAYIOU OF SH-ADKEWAL INE.

THERZ 15 A BIONIFICANTLY MIGHEN INDING OF SHeADREWALINK
BY YISBULS FROM THYROIDECTOMIZED ARIMALS COMPARED TC NORMAL OMES.
THE SIGHIFICAKY DIFFURENCE 1S CONCOMIMITTERT WITH THAT OBSERVED
1% TNE UPTAKE., THNID WOWLD BF IN AGREZMENY WITH THE THEORY THAT TME
RAPID auAcruQAteou OF ADRENAL IRE TAKES PLACE BY SIRDING OF THE
EX0QEHOUD AMINE TO THNE TISBUES, TAYROKIEE BY INKIDITING TRE BINDIRG
oF SHeADREHAL IBE COWLO INCREABK YHE CONCENTRATION OF FREK ANINE IR
THE TIBSUE AND THUZ PREVENTS FURTHER EXTRAKCE OF TME EXCSLNOUS
AMIME 1NTO THE TISSUE. THIS® WOULD EXPLAIK MNY THEREZ 18 IN BONK CABES
A DECREASING UPTAKE AS A FUNCTION OF THYROXINZ COMCENTRATION (&
YHE HMEBIUM. 08t THE OTHER NAND, THYROXIRE &Y PREVENTING THE BINDIKG
or 3H~Aansmnueuc SOULO INCREABE THE LEVEL OF FREE AMIKE IN THE
TISBUE, WiicH THUS WOULD BE DROUGHT DOWN 8Y LHEVMIC CEGRADATION OF
THE FREE AMINE. SIncE CATECUOL-O~METHYL TAAKBFERAGE APPEARS TO BE
YHE ERZYNE MAINLY (NVOLYED N THE METABOLIOM OF “¥RZe™ ACREWALINE
{2), 17 ¥AS THCUOKT THAT 1T WAS OF SOME INTEKREST TO HEABUAE THE
3R-nzraux9naius BONTENT OF THE TISSME. Fx THE LIGHT of pPlOowio
AND MAVRIDES RERULYS (129, 131), IT WAG ALSO IMTERESTING TO STUDY

THE POSSIBLE SFFECT OF THYROXINE OR THE FORMATIGHN OF HETAHCPRRIKE .



C) ErFgey oF YNVROXJ%EAOM_S L TARCPHRINE FORMAYICH

1) THS FoRMATIoN OF SH-MEYAREPHRINE BY INTESTINAL 5TRIPE FHQH
MORMAL RATS AFYER A S MINUYE )NCUBATION WiTH SHeADREWALLHE

AFTER A 5 HIRUTE INGURATION WiTH J”—ADR!&ALQSE, THE AMOUNT

oF SN—HETAHSPHQQNt FORNED 1B THE SMALL (NTESTING FRON HORMAL RAYS
ACCOUNYS FOR ABOUT 10 % OF THE TOTAL BADIOACTIVITY GONTENT OF TME
Ti8sue {TAGLE XV)WHETHER THME AMOUNT OF 3H-AansaALlns 15 THE MEOT UM
t8 8,3 or 18,1 x 10“8 5, BECAUS THE UPTAKE OF RADICACTIVE MATER!AL
15 MIBHER §3 THE LATTER CCNCANTRATION OF “HhADRERALiHE iN THE
MEDIUM, THE ABSOLUTE AMOUNT OF “HeMETANEPERINE 18 ALEC HiGHEA. So
FOR THE TWO CONCENTRATIONS OF “H~ADREWAL |NE VSED,; CATECHOL=(=-
METHYL TRANSFERABE !8 WOT SATURATED. IVER®EN AND WHITOVY HAYE FOUND
THAT 1H THE WHOLE WOUSE, THE [NJECTION OF 3H~uontunuluz-utsquao
AFYZER 30 MINUTEZ 18 THE PRESENCT OF 16 € QuICTHYLATED RETABOLITES,
WHEN THAY DOSE OF ADRENALINE WAS 13 TYMED NIGHER, THE PERCENTAGE

oF O=-METHYLATED comnpounp WAS kiaker (20 %) (99). However, Tue
VOTAL RADIOAGTIVITY GCONMTENY OF THE HOUSE 15 MOT SIVEN, 80 THAT TNT
ACTUAL AMOURT PRESENT IN THE MOUBE I8 HOY KNOWN. WNAT BEEHS iKPORTANY
IS5 THE FACY THAT THE THZVYME i3 NOT GATURATED AT UOBES OF SHwaADRZN-
ALIBE LARGER TNAK PHYSBIOLOGICAL DOBES. THIRTY MINUTES AFTER TNE
BECIERING OF A SLOW IKFUSION OF SH-AGRENALIUE [RYO CATS ARELROD

Y A, (143) OBSERVED THAT EQUAL AMOUNT OF 3H-AnnanL|ns ARD
FHeRCTAKEPRRINE WERC PRESGAY M YHE SMALL HTESTINE. Sigce THE

AGINAL AR SACRIFICED TRMEGIATLY AT TRE ENO OF TKE (NFUGION, THE
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EXPFERIMENTAL COMDITIONS AMPEAR TO MINMIC THAT OF THESE CXPERIMENTS.
3
2) Tuz FORMATION OF “H-MZVANEPHEINE BY IMYEITINAL GTRIPS

EROM YHYROIDESTOMIZED AND, THYROXISE-YREATZD RAYS AFTER A 5 MINYYE
1HCUBATION Mty JHeoceapmenar e

THYROX I HE=PRETREATHENT OF WATS, DOES NOT APPEAR TO HAVE
ARY CEFECT ON THE FORMATION OF SH-METANZPNRINE IM THE SHALL
INTESTINE. THE PEHCRNTAGE OF “HeMETAKEPHAINE FORMED BY BRALL
THTESYINE FROM THYROXINE=~TREAYED RATS IS SIMILAR TC THAY Foump
IR OTHE RORMAL AATE. MOREOVER, TNE ASICLUTE AMOUNT oF sh-mmsnwmut
FORMED 8 ALBO (DENTICAL. T WAS BuGSEZ6TED ay D'prig AND LEous, Tuar
IX THYROTOXICOGIS, THE LEVEL oF COMT ACTIVITY ¥AS MARKEGLY DECREASED
CECAUBE, IN THIG CADE A DECHEASE IN DPROTEIN GYNTHES)S (3 DBSERVED
{120). THC EFFCT OF THYROXINE INJECTIONS WOMLD BE A BIFLESTION
CF & GENIRAL EFFECT OF THYROXINE 0N PROTEI® SYNTREG!S. SHER SHALLER
DOBES OF TRYRONINE ARE JMJECTEDL ANU RO THYMOTOXIC S$TATE ¢S ATYAIRED,
THE LEVEL ¢F OOMY NAS 6ZZW FOUND DECREASED OR UNCHANGEG IN NCART
OR LIvER {102. 123)., ON TRE OTHER HAND; D'ioRiIG AND MAVRILES Dip
ROY FIND ANV EFFECY OF THYRORIKE OR THYRONINE ABALOGUES I8 VITRO
0% THE PARTIALLY PURIFIED Livex GOMY (129, 131). TuEst AuTkomo
BUSSESTED THAT THYROXIRE EFFECT JN VIVO COMLO BE DUE TO A
DEPLETIOR BY TAYAOXISE OF viTAMIN B 12 (188). A iR0IRECT EFFTCT
OF THYROXINE Of THE WETHIOBIME BOURGCE OF METHVL GROUP FOR TRANG~
METHYLATION SOULD 5S¢ RESPOUBIRLE FOR THE DECREASE OF METARIPHRINE OR
MORMETABEPHRIBE Ik Wivo. RECEKNTLY, Bammizux, PROULX AuD DTIORID COULD

HOY FIRD ANY CFPEGT OF THE VITAMIN B 12 OB THE LIVER o Neant COMT
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PN MORMAL OR 100INATEO=CABE ! K-FED WATS (123).

IX THE THYRC!OECTOMIZEZD RATS, THE FORMATION OF 3B~mz?autrun|uz
18 HOY GICHMIFICAKTLY HISKHER THAN THMAT PROM THE KOAMAL RATE, I8 THE
BMALL INTESTINE, FOR THE TWO CONGENTRATION OF “HeADRERAL)NE usED
1% THE INCUDATION MEDIUM. THE ABSCMCE OF THYRGXINE DGCES HOY HAVE
ANY CFFEGT 0N THE FORMATION OF MUYARKKPKRINE IM THE GMALL INYESTINE.
IT BHOWLD S TAKEN INTO AGCOUNT THAT THE CONJUGATED “HeNE TANEPHR!NE
HAS NOY BEEN [QENTIFIES A DIFFERENCE BETWEEHN THE THC GROUPE COVLD
THUS TE WNAPPARENY. HOWEVER, i# TNE LIGHT OF THYROXIKE METASOL ISK .
WHERE CONSUSATED THYROMINE 13 ®PLIT IN THE BMALL INTESTINE INTO
FREE THYROXIHE AND SLUCURONIS AGID {167}, 171 CAW 8C ASSUMED THAT THE
ULYCURCRIDE COMJUGATE OF SHeNZTANESHRIRE COES BCT COHTRIBUTE FOR A
LARGE PARY TO THE TOTAL METABOLITES OF SH-ADRENALIHE, 1R THESE
EXPERIMEATAL CORNDITIONB.

THE OKIDATIVE OEAMSBATEO METABOLITES OF “HeMITARGPHAINE
COULD CONTRIBUTE A LARGE PERCENTAGE ¥ ADREMALINE WETAGOLITES. THXY
WOULD ALL NECEBBITATE THE AGTIVE PARTICIPATIOR OF HAD. THEIR
PERCENTAGE COW.0 BE DEDYSTED PROM THE 01 FFEREHCE BEZTWECH TOTAL
UPTAXE AND THE BUM OF BOUND “HeADRTUALIRE AND “H-MGTANCPHRINC FORMED.
AT TWICE THE COKGENTRATION OF “HeADREWALINE 14 THE INCUSATION MEDIUH,
T APPEARS THAY THERE I8 A LARGE INCASADE ix MAD METABOLITVES. THE
ABBEXCE OF THYHOXIHE DOEZZ KOV APPEAR TO LFFECT THE HAD ACTIVITY oF
SMALL IHTESTINAL BTRIFE AT £ GIVEW COMCELRTRATION OF SﬂpAURENAL!BE.

Tuia 15 t0 CONTRADICTION MITH WURTMANK'S RESULTS. !N THE!R 1N VIve



EXPERIMENTS, TRESE AUTHORS FOUND & LARSE INCREASE & THE MAD MEzvAsoLiTes
18 MEART OF THYROIDESGYOMIZED ANINALG COMPARED Yo woRmar (102). Kowsvee
HEARY MACG ACTIVITY 18 SHALL 1 THE HORMAL AHIMAL, BHILE IT APPCARS TO
BE THE RAEN ESIYME I8 THE SMALL 1NTESTINE (168). O THE OYHER HAKD,
UTLEY FOUND THAT LIVER MAOQ WAS INCREASED 1N THYROIDECTOKIZED FEMALE
RATS, WHILE TRUATMEMT OF TREZSE ABINALS ®ITH T3 RCDUGED THAY

UCREASE {371). IT SEENS YHAT IF THE (RTESTINAL MAG ACTIVITY I8 LARGE,
AY TRE LOSE OF 3H-AD&EIM.IHE USED IN THE ®EDIUM, THE ZNZVNE 18 KOY
SATURATED (HIGHER ACTIVITY WHEK MIONER BUSSTAATE) AND YHUS A DIFFERENCE

1B TUE ACTIVITY WHEN THYRCXINE 18 PACSTNY MAY VERY WILL KQY DE APPARENY.

3) THE SFFECY OF EXOGENQUS YHYROXINE f TNE FORMATION OF
ﬂhﬁ!&!&%@m STRIPS FROM MOAMAL AND THYRCIDECTOMIZLD

RAYS AFTER A S WINUYE IHQUBATION WiTs SH-ADRENAL IME

HORHAL RATE

{8 YTHE MORMAL RAT THYROXISE ADOITION YO TNE IHCUDATIOR HED LM
APPEARS TC AFFECT THE FORMATION 0F HeMCTAXEPNRIKE 8Y TNE SHALL INTESTINE.
AT THE LOWZAT COMCENTRATION OF “H-ADRENALINE 14 THE MEDIUM
{8.3 x 10’3 M}, THE ADDITION OF THYRUXINE RESULTED 1% A BLIGHNY !MCRLASE
IN THE PLROCHTASE OF METANDPNRIHZ FORnE0. THIS INCREASE 1S ALBO PRESENT
WKEN TRE REGULTS ARE CXPRESICD AS THE ADSOLUTE AMOURT OF SHeMETANEPHRIME
pEx oran oF Tissbz (TABLE XV 2). By nouBLING THE CONCENTRATION OF

g} ~8 M) THE €FFECT CF TRYROXINE

SHeADRENALINE 18 THE mEoiym [916.1 x
Off THE FORMATICH OF SHeHCTANEPHRIWC §5 5Tii. PRESINT, HOWEVER, WHEW

VHE REZULTE ARE EXPREGIED A8 ABEOLUTE VALUES THERE 1% A SLIGKT DECREIASES
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IH MEYAREPHRINE FORMATION AT A CONCENTRATION OF THYROXINE I8 THR
Meoten oF 0,02 x 10710 i, THIS OLIGHT BECREASD APPEANS YO REFLECT
4 DCCREABE IN UPTAKE PATHER THAN A DECREASE 18 COHT Acyivivy,
SIHCE THE PERCENMTAGE OF SHemeTANEPRR 1 RE FORMED WAS €QUAL TO THAT
INTHE ABBENCE OF THYROXSUE 1% THE MCDIUM. THE IHCREASE 1§ METANE-
PRRINE FORPATION AT THE HIGHEST CONCENTRATION OF SM-ADREHAL iRE
I THE MEBIUM, [N THE PRESENCE OF THYROXIME PARALLELS TNC
IRCREABE 14 THE UPTARE, THE BTATISTICAL AuALYQ1® (TAGLE Xvil,
PAQE 144) SHOWE THAT THYROXINE ALORE HAB AN ELFFECT ON THE FORMATION
OF MEITANIPHRINE BY SNTEOTIMAL STRIPS, 1K THE NORKAL RAYS.

AT & CONSTANY COMGERTRATION OF 3H—ADRE§ALlIK I THE NEDI YN,
INCREABING YHE CONCERTRAYION OF THYRCXINE WILL RESWLY I8 AR
IHCREASE 11 SH-NETANEPMRINE FoRMED. THia EFFUCT APPCARD WOV YO BZ
OUZ TO A DIRECT EFFEXTY OF TRYROKIRE 03 COMT ACTIVITY, BUT AATHER To
A HICHER UPTAXE &F 3M~Asanaautnx BY THE TISBUE, REBULTING IM A LARGSK
SONCENTRATION OF BUBRTAATE AVAILABLE FOR THE ouIvME. THIS FINDING
APPEARS To conrian Dljexso Ao MAvRipEs' wyPoTHESIS (166}, Tuar
YHE LAGCR OF DIRECT EFFRCY OF THYSCXINZ, §% VITRC, ON LIVER COMT
BHOWED THAT THIE EMZYME WAS NOT BIRTOTLY AFFEZCTED MY THYRGXI%E, 1M ¥iVQ
THis ALSO SHOWS, THAT INYERPOLATICH OF 1M YITRO YO im Vive
EXPERIMENTS REQUIARS QREAT CAUTION, SIMGE 1B YITRG, THYROK!NE
APFEARS TO INOREABE THE FOKKAYION OF METANEPHRING, WHILE 1K vive
THIB HORMOME DECREASER PRGTEIN AYHTHESIS (AT LARCEZ 008L8) AND THUB
ACTUALLY DECREASES METAUSPHRIUL SORMATON.

ADRENAL tHE ALONE DOZS HAVE AM EFFECY OM METANEPURINE
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FORMNATION N THE SMALL INTESTIBE FROM NORMAL RATS. ARD MEREZ AGAIN
THIS CFFECT BEEMS 10 BE RELAYED TO A LARGER AMOUNY OF SUDSYRATE
AYATLABLE HATHIA THAN YO A BUSSTRATE~ACTIVATION OF THE ERZVNE. TH(S
NYPOTHESIS 18 GAZED UPON OUR OWH FINDINGS THAT |MCRKAGING “HeADREN=
ALIHE 18 THE MIDIUM REBULTS 1N AM (UOCREABED UPTARE, IT 15 ALS8D
supPORTED BY Djomic aup MAWKIOES' (N YITRO EXPERIMENTS ON LIVER
SOMT (129, 131). Siuca wOMEveER, COMT wROR SIFFERENT ORGANS NAD
SEE® SHOWH TO EXHIBIT A DIFPERENT REACTION YO THYROXINE (102),

THE GUPPORT GIVEX BY D?JORSC AXD MAvRIDES' FINOINGS 15 SOWEMWMAT
LIMITED.

THE BIFFERERCE DETWEEN USTARE AND (ADRZHALIRE PLUS
HETARTPHRINE), RIFLECYING MAU ACTIVITY, SHANGES 1X THE PRESERCE
BF YHYROXIBE. THYROXINE HAS DOME CFFRCT ON OXIDATIVE DEZAMINATION
OF THZ AMING, THE PERCINTAGE 37 UHIOLKTIFIES ALTABSLITES IRCREASES
WITH THE FiR8T ADDITION OF TRYROFINZ., (RCRCARING FURTHER THE
CONCRNYRATION OF TNVROXINZ DOES ROV AUSILT IR FURTNER SNCREASE
PN OTHE DEAMIBATION. SMALL FMTEBVINE FASH LOAMAL RAT 3EEMS TO BE
VERY QENBIYIVE YO THE ADDITION OF A 8MALL DOSE OF TNYROEINE,
wns ke MAD ASTYIVITY (8 COMCERMED. {NTCRASYION SETWIEX TUYROAINE
ARD ACREHAL (KT DGES NOT AFFEOT THE FONMATION OF SHeNETAMEPNRINE
BY THE DHALL IHTESTIRME.

TAYRQIDTEYENIBED ANIHALD

iy BHALL 1MTESTIRG FROM THYZCIDTCTOMIZED RWTE, 3ﬂh

METAREPHRINE FORBAYION BSEME UNMCHAMGED OR IHCRSASED 3Y YhE
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ADDETION OF TNYROKIUE TO THE MEDIUM. THE PERCENTAGE oF OHmMETANEPHRINE

FORMED AT THE LOWEST CONCENTRATION OF SHeAORERAL (HE 1M THE NEDIUW

18 UNCHAREED BY ADDITION OF THYROXINE TC YHE MEDIUM, Howsvenr, SINCE

Sl-ADREMAL t HE UPTAXE §iRCREABES WITH THE ADDITION OF TUYRORING, THE

CONCENTRATION OF “HeMETAKEPHRINE BY GRAM OF TISSUE §8 ALSO INGREASED.
WHEM TNE CONCENTRATION CF SH=ADREMALIKE IN THE MEDIUM 18

TMICE IMCREAGED, THERT 18 AN JNCATASE IX THE METANCPHAIRE FORMED AT

THE TNG EXTRENE COWCENTRATIONS OF THYROXINE ASSAVED:(TABLE vt o,

PAGE 141). Tn;na IS A SLIGHT DEGREASE 18 SHemE TANEPHRINE FORNATION

18 THE INTERMEDIAYE CORCENTRATION OF THYROXINE ASSAVED. THE

FORMAT IO OF 3H~M£TANEPHRI!E DOES NCT REFLEST THE INCREASE N YHE

UPTAKE. N THE SMALL (KYZSTINE FROM THYROIDECTOMIZED RATS; THYNOXINE

APPEARS TO AFFECT COMT ACTIVITY IN A MAMNER DIFFERENT OF THAT IR

YHE NORMAL RATS. Twuis 18 swown (TasLe XVii, pace 144) 8y TRE FALT

THAT 1M TUE THYROIDEGTOMIZED ANIMALS, THYROXINE ALOHE DOZEB HOV

AFFECT MITAREPHRINE FORNATIOR WHILE 1T DOES AFFECY 1Y 1%

COMJUNCTION MITH ADREAMALINE. ADRENALING CGOMCENTRATION DOES AFFECY

THE FORMATION OF SHoMETANZPHRIRE BY THE OMALL SMTESTINE FROW

THYROIDECTOM) 2EC ARIHMALS. |T 168 IHTCREOTING TO NOTE THAY BOTH IM

TUE UPTAKE ARD 18 THE FORMATION OF SH-MEYAHEPNRINE, (B THE

TAYRADIDESTOMI ZED RAYS, THYROXIRE ALONE HAS NO CEFFELT, BUT DOES

HAVE ONE 1% RELATION WiYH ADAEMALINE. [T WOULD APPEAR THAT THE LFFECT

OF THYROXINE TARES PLAGE AT TWO BTAGES. AT LOW COHCERTRATIONEG oF

THYRGRINE, THYROXIHE ALONE QOES MTHAVE ANY EFFEGT (?SVKGIDECTOHSZED RATS).
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AT KIGNER CONCENRTRATION THYROXIKE ALONE DOED MAYE AN EFFECY WHILE NO
IRYERASTION OCCURSE (HORMAL RATS). M TNE THYROLDEGCTOMIZED RATS,
ASDITION OF THYROXINE TO THE MEQIUM, FOR THE Two CéNCXNYﬂAT!O!ﬁ or
SH-ADREHALiR! AO#AY&D RESULTED IN AN IMCREASE I THE MAO METABOLITES
FORKNED.

NORMAL AND THYROIDECTOMIZED RATS

THERE 1S AN IRCREASE 1N H-MZTANCPHRINE FORMED BY THE SMALL
IHTESTINE FROM THNYROIDECTON ZED WHEH COMPARED TO ROAMAL RAT3. THIS
INGAEASE IS FOURD TU BE SIGHIFICANT FOR BOTH COMCENTRATIONS OF
SHepL~ADRENAL INE ASBAYED, AT & DIFFERENT CONCENTRATION OF TNYRGXINE.
THEZ AMCUKT OF THYROXINE, NECESSARY YO BRING ABOUT A SIGNIFICANT
DIFFERENCE |5 DECREASED TERFOLD, WHEN THME CONCENTRATION OF Mo ~ADRE K~
ALINE i§ IBGREABED TWICE. FOR THE UPTAKE AWD DINDIRG, THE CRITICAL
CONCEUTRATION OF THYROXINE WAS (.02 x 16-10 M, WHATEYEN THE CONCENT=~
RATION OF EXOBENOUS ADREMALING WERE. [N THE CASE CF KETANEPHRIME
FORMATION, THIS CONCENTRATION 18 CRITICAL ONMLY AT A WIGH CONCENTRATION
OF ENOSENOUS ADRENALIRE. AT A LOW CONCEMTRATIOR OF ADRENALINE, A HIGHER
CONCENTRATION OF THYROXINE !5 HECESBARY FOR TNE FORMATION OF
METANEPHRING TO BE AFFECTED. 1T APPEARS, THUS, THAT THE UPTAKE AND THE
BINDING OF EXOSEHOUS ADRENAL INE ARE AFFECTED BY SMALLER DOSES OF
TNYROKINE THAN THE ENZYME. TRYROXIRE 18 KNOWN YO PEMETRATE VERY SLOMLY
tNTo THE cerr (169), ARD THIS DIFFERENCE 1IN BENSITIVITY MAY REFLECT @
1) THAT THE PERCTRATION OF “H~ADREMALINE 18 FAGILITATED BY Tnvuoxunﬁ,

2) THAT §F THYROXINE ACTS A8 AN ACTIVATOR OF BiNDING ANO AN 1MHISITOR
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OF THE ENIVME, CITHER THE BINDING SITES ARE MORE RUADILY AVAILABLE
THAK THE ACTIVE BITES OF THE ENIYHE TO THYROXIHE OR,; THAT THE
AFFIHITY OF THE FORMER I8 GREATER THAN THAT OF THE LATVER FOR
THYRORIHE .

THE FACT THAY THYRUKINE OOES HAVE AN EFFECT ON RETAHEPHRIHE
FORMATION GHOWS THAT THYROXINE OGES HOT ACT ONLY BY CNELATING COPPER
{81, B83). THE INGREAGED FORMATION OF SH’METAIEPH!INE IN THE PRESENCE
OF THYROXINE APPZARS TO BE 1N CONTRADICTION WITH YHE K YIVO
FINDINGS THAT 13 HVPEATHYRDID ABINALS, TuE r=ver oF COMT 1:m soTM
KEART AND LIVER 18 DECREASED OR UNCHANGED COMPARED TO MORMAL ANIMALS.
tT APPEARS ALSO TO O (¥ CORTRADICTION WITH THE IR YITRO ASSAY OF
THYROXIRE o% OOMT activity {166). HOWEVER, THE CONTRADICTION 1S
ONLY APPARENT SIHCE THE EFFECT OF THYROXIRZ (H THE FORMATION OF
NETANEORRINE CEEMS MAINLY DUE 7O A¥ IRDIRECT LFFECT TRROULGM

IMCREASED BUBSTRATE AVAILABILITY FOR THE ENIVYHE.
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SUMMARY AND CONQLUSION

THE UPTAKE OF RADIOACTIVE MATERIAL 3Y INTESBTINAL GTRIPS FROH
BORMAL , THYROXINE-TREATED AND TNYRCIDECTOMIZED RATE, AFTER A 5 miavrve
INCUBATION WITH 3“-9L~ADR€“AL|HE HAS BEEN STUDIZD. INTESTINEZ FROM
THYROAIRE=TREATED A%D NORMAL RAYS EXHIBITED IDGSHTICAL UPTARE OF RADIO-
ACTIVE MATERIAL, WHILE A LARGER UPTAXE WAS OBEERVED i¥ THE SMALL
TNTESYIRE FROM THYRDIDECTOMIZED RATS. FOR THE THBEE COMCENTRATIONS OF
QH-AOIRUAL!N! AGBAYED 1K THE MEDIUM, INTRSTINE FROM THYROIDICTOMIZED
RATS EXHIBITED ALWAYB A LARGER UPTAKE WNEKR COMPARED TC RORMAL RAYS.
FoR SOTH QROURS, A NISHER UPTARE WAE SLEW WKEN THE CORCENTRATION OF
SH—AURSNALSNS 1% THE REDIUN WAS INCREZASED. THE ADDITION OF EXCSEXOUS
THYROXINE TO THE MEOIUM RESULTED (# A CHANGE IR THE USTAKE AT A
CORBTANT COHNCENTRATION OF au-ADRKHALIKE FOR SO0TH NORMAL AND
THYROIDECTOM(2ED GROUPS. THE EFFECY OF THYROXINE FOR BOTH QGROUPS
WAS FOURD TC DEPEND UPOX THE CONCENTRATIORS OF THYROXINE AND OF
SHoADRENAL 1HE AGSAYES. THYRGZINE ALGHE WAS FOUND WITHOUT EFFECT,
WHILE ADRENAL HE ALONC WAS VERY EFFICIEAT. BCTH MORMORES TOGETHER
AFPFECST THE UPYAKE BY 1WTESTIMNAL STRIMS FRON NORRMAL OR THYKOIDELTOMIZED
RATE.

THE BIKDING OF 33~ADRE!ALIHE BY INTESTINE FROM RORMAL AND
THYROXINE=TREATED RATS WAS FOUND SIMILAR. THYROIDECTOMY RESVLTED 1IN
A NIGWER BINOING OF 3“*ADRKHAL!!I BY INTESTINAL STRIPS WHEN

COMPARED TO THE NORMAL SROUP. THE ADDITION OF THYROXINE TO THE



INCUBAYION MEDIUM RESULYED 1N A LOWER BINDING OF 3HwADR£NALIH2 1]
QOTH BORMAL AND TRYROIDZLTOM!ZED GROUPS,

THE FORMATION OF SH-METANEPHRIME SY IKTESTINAL STHIPS WAS
ROT PIRCCYLY AFFECYED EY THYROXIRE, EITHER EXDUCENOUS OR EXOGENMOUE.
THE THCREABED ANOUNT OF “HeMETAREPHRINE FORMED IN THE PRESENCE OF
THYRONINE, APPEARE T0 GE (HDIRKCTLY DUE TO A LARGER UPTAKE. Of THE
QUMER WAMD THE UMIOEHTIFIED METAGOLITES WERE AFFECTED 8Y THE ADCITIOR
OF ELOGEROUZ THYROXINE .

THE SEOUL.TG MERE DIOCUSSED IR YTNE LIGHY OF PREVIOUS WORK.
THE SMALL SHYRSTINE FROM RATE APPEAAS TG BEWAVE 16 A MANNER SIHILAR
YO THE OTNER 3SMOOTH RUBCLE STUD!ED WHERE THE UPTAKE AND BINDING OF
SHoADREMAL INE ARE COMCERNED. OR TNE GTYHER HAMD, §7 WOULD SELM THAT
THE ASTIVITY OF MAD 18 THE SMALL INTESTINE 18 INCREASED i# YHE
PRESENCE OF THYROXINE. SINOE THE EVIDEMCE U MAD 18 IHDIRECTY; IT
WOULD SEEX INTERESTING TO 10ERYIFY THE TUNKROWE WATERIAL® TC SEE
WNETHER (Y CORREBPORDS TO DEAMIBRATED KEVABOLITES OF ADRENALINE OR 7O
CONJUSATED METAMOLITES. Bacause MAC NAS REER POSYWATED TO DECRADRE
CATECHOLAMIKES WWI0H MAVE BEEN BOUND 1M THE CELL, 1T WOULD 3E OF
INTERESY TO STUDY A TIME=COUREGE OF ADREXALIME UPTAKE, SINDING AND
METABOLIBM AE A FUHCTION OF ADREMALIRE AHD YHYROXIME CONCENTRATIONS.
FROM THE WONK PREBENYEID HERE, THE RELATIVE COMCERTRATIONS OF BOTH
THYRORIME AND ADREWAL IKE SEEW ¥O BLAY AK IHPORTANT ROLE s¥ THE UPTAKE,

TEBINDING AKD METAAGL BN OF ADREHALIHE (H TNE INTESYIHE OF THE RAY.
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