Editors: K. Fellinger and R. Hofer

FURTHER ADVANCES
IN THYROID RESEARCH

VOL 2

Verlag der Wiener Medizinischen Akademie

Nae| 19055



Bayorischg
&aatysbl ol Ot.ﬁek
Milnchen

1971
Verlag der Wiener Medizinischen Akademie
A-1090 Wien, Alser StraBe 4
Druck: G. Gistel & Cie., Wien IIT



Table of Contents

K. FELLINGER and R. HOFER, Vienna

Introduction . . . . . . . . . . L Lo e e e e e e e e e e
K. FELLINGER, Vienna, Austria

Adressofthe President . . . . . . . . . . . . . ..o o000
RosaLIND PitT-RivERs, London, Great Britain

Some Biological Reactions of Iodine . . . . . . . . . . ... ... ...
TH. WinsHIP, Washington (D. C.), U.S.A.

TheHistory of the International Thyroid Conferences — American Thyroid Associa-
tion . . . . L L e e e e e e e e e e e e e e e e e
F. DELANGE, J. M. HErsHMAN and A. M. ErMaANs, Brussels, Belgium, and Bir-
mingham (Ala.), U.S.A.

Blood TSH Level in Idjwi Island: Modifications Related to Regional Prevalence
of Goitre and Not to Individual Thyroidal Size and Function. . . . . . . . .
E. A. PReTELL, M. WAN and P. PALAcIOs, Lima, Peru

Fetal Thyroid Function in Endemic Goiter . . . . . . . . . . . . . . ...
L. H. BUTTFIELD, P. O. D. PHAROAH and B. S. HETzEL, Melbourne, Australia, and
New Guinea

Evidence of Prevention of Neurological Defect in New Guinea Children by Iodised
Oil Injection of Mothers Prior to Pregnancy . . . . . . . . . . . . . . ..
R. FIERRO-BENITEZ, I. RAMIREZ, E. ESTRELLA, A. QERIDO and J. B. STANBURY,
Quito, Ecuador, Leiden, Netherlands, and Cambridge (Mass.), U.S.A.

The Effect of Goitre Prophylaxis with Iodized Oil on the Prevention of Endemic
Cretinism . . . . . . . ..o e e e e e e e e e e e e e e e e e
D. A. Koutras, G. A. RIGOPOULOS, A. D. PHARMAKIOTIS, J. SFONTOURIS, J. MANT-
z0s, G. Viassis and B. MALAMOs, Athens, Greece )

The Metabolic Effects of Iodized Oil in Endemic Goitre . . . . . . . . . . .
A. M. ErMaNS and M. Camus, Brussels, Belgium

Evidence of a Regulation of the Thyroid Activity by the Level of Dietary Iodine in
Some Thyroid Diseases . . . . . . . e e e e e e e e e e e e
Nosuo Ui, Maebashi, Japan

Studies of Hog Thyroglobulin by Isoelectrlc Focusmg ............
H. BorNET, A. SCHNEIDER and H. EDELHOCH, Bethesda (Md.), U.S.A.

Newly Synthesized Thyroglobulin: Effect of Temperature and 6 M Guanidine . .
L. CrRAMAROSSA, M. ANDREOLI, G. Scuncio, M. D’ARMIENTO and C. CAssANO,
Rome, Italy

Effects of Temperature and Methyl-Mercaptoimidazole on the Subunit Structure
of Human and Bovine Thyroglobulin . . . . . . . . . . ... ... ...
P. G. MaLAN and H. EDELHOCH, Bethesda (Md.), U.S.A.

Reactivity of Tyrosyl Residues in Bovine and Human Goitre Thyroglobulins with
Tetranitromethane . . . . . . . . . . . ... 00 e e e
L. WarTOFskY and S. H. INGBAR, Washington (D.C.) and Boston (Mass.), U.S.A.
A Method for Assessing the Latency, Potency and Duration of Action of Anti-
thyroid AgentsinMan . . . . . . . . . . . o000 e e e e e e
R. HOFER, P. LAURINGER, G. PAUMGARTNER, E. VORMITTAG and W. VORMITTAG,
Vienna, Austria

B.E. W BROWNLIE,B MARCHANT and W. D. ALEXANDER, Glasgow, United King- -

dom

Placental Transfer of 35S-Propylthiouracil and 35S-Methimazole in the Rat . . .
P. PeLtoLa and F.-E. Krusius, Helsinki, Finland

The Effect of Small Doses of 1-5-vinyl-2-thiooxazolidone on the Human Thyroid
Function During Long-Term Treatment . . . . . . . . . . . . . . . ...
N. MicHasLovskl and P. LANGER, Bratislava, Czechoslovakia

Chemical Identification and Goitrogenic Activity of L-5-vinyl-4-hydroxy-2-
thiooxazolidone —a Metabolite of Naturally Occurring L-5-vinyl-2-thiooxazolidone

25

35
45

53

61
79
85
91
97
105
113
121
13.7
143
149

155



T. HiorT, U. B. LAUrIDSEN and 1. B. PErssoN, Copenhagen, Denmark
Thyroglobulin-Like Substances with Low Iodine Content in the Serum of Patients
Receiving Antithyroid Therapy . . . . . . . . . . . . . . . ... .. ..

P. DE NAYER, M. LABRIQUE and M. DE VISSCHER, Louvain, Belgium
Cell-Free Synthesis of Tyroglobulin: Covalent Association of Subunits — Effect
of 2-Mercaptoethanol . . . . . . . . . . ..o 00000 L.

P. OuIN, S. ALmqvist and R. ExHoLM, Goteborg, Sweden

The Appearance of Immunoreactive Thyrotrophin in the Human Fetal Pituitary
Gland Related to Iodide Accumulation, Biosynthesis of Thyroglobulin and Ultra-
structure of the Thyroid Gland . . . . . . . . . . . . . . . . ... ...

S. LissitzKy, M. ROQUEs, J. TORRESANI and A. Jost, Marseille and Paris, France
Relationship Between Thyroglobulin Biosynthesis, Thyroid Hormone Formation
and Histogenesis of the Fetal Rabbit Thyroid. In vivo Studies . . . . . . . .

L. LaMmas, 1. CoveLnl, H. EpeLHocH, F. CorTeSE and G. SALVATORE, Naples, Italy
Relationships Between Structure of Thyroglobulin and Synthesis of Thyroxine . .

A. TAUROG, Dallas (Tex.), U.S.A.

Thyroid Peroxidase-Catalyzed Iodination and Thyroxine Formation in Various
Proteins . . . . . . . . . ..o oo e e e e e e e e e e e
H. KoHLER, H. STUDER, A. JUNG and H. BURGI, Berne, Switzerland
Thyroglobulin Heterogeneity and its Impact on Iodine Kinetics: A Link in the
Chain of Thyroid Control Mechanisms . . . . . . . . . . . . ... ...

C. S. PirtMAN, J. B. CHAMBERS JR. and V. H. ReaD, Birmingham (Ala.), U.S.A.
The Extrathyroidal Conversion Rate of Thyroxine to Triiodothyronine in Man

J. H. DussauLT and D. A. FisHER, Torrance and Los Angeles (Cal.), U.S.A.
Absence of In Vivo Extrathyroidal Conversion of Thyroxine to Triiodothyronine
inthe SerumofSheep . . . . . . . . . . . ... o 0.0

L. E. BRAVERMAN, A. VAGENAKIS, P. Downs, A. E. FosTER, K. STERLING and S. H.
INGBAR, Brighton (Mass.), Boston (Mass.) and New York (N.Y.), U.S.A.

The Effects of Stable Thyroxine (T4) Replacement on the Peripheral Metabolism
of T4 and Triiodothyronine (T3) . . . . . . . . . . . . . . . ... ...
G. HENNEMANN, C. BECKERS, R. DOCTER, A. DoLMAN and PH. DE NAYER, Rotter-
dam, Netherlands, and Louvain, Belgium

Observations Concerning the Relation Between Total Thyroxine (TT4) and Absolute
Free Thyroxine (AFTy), and the Influence of AFT,; on Serum TSH Levels and
Thyroxine Disposal in Humans . . . . . . . . . . . .. e e e e e e

C. H. BasToMsKY, Montreal, Canada
The Mechanism of Theophylline-Induced Goiter . . . . . . . . . . . . ..

J. H. DussauLT, C. J. HoBeL and D. A. FisHER, Torrance and Los Angeles (Cal.),
U.S.A.
Thyroxine Secretion in Fetal Sheep . . . . . . . . . . . . . . ... ...

P. V. N. MurTHY, P. R. ApIGA and J. M. McKENzie, Montreal, Canada
Effects of Poly-L-Ornithine on Stimulation of Thyroid Function . . . . . . .

P. RocmaNs, C. WILLEMS, P. NEVE, J. OTTEN, F. RoDESCH and J. E. DuMoNT, Brus-
sels, Belgium

Thyroid Secretion and its Regulation . . . . . . . . . . . . . ... ...
M. A. Pisarev, L. J. DeGroot and J. F. WILBER, Buenos Aires, Argentina, and
Chicago, (Ill.), U.S.A.

Regulation of Protein Synthesis in the Thyroid: Role of Cyclic Nucleotides . . .
R.E.LEcocq, F. M. Lamy, E. M. KEYHANI, G. VASSART and J. E. DUMONT, Brussels,
Belgium

Regulation of Protein Synthesis in the Thyroid . . . . . . . .. .. . ...
J. Knopp, V. StoLc and W. ToNg, Pittsburgh (Pa.), U.S.A.

The Dynamics of Certain Responses of Bovine Thyroid Cells to the Addition and
the Withdrawal of TSH . . . . . . . . . . . . . . . oo o oo o v ..
G. C. ScHuUssLER, Buffalo (N. Y.), U.S.A.

Tissue Distribution of Radioactivity Following Single Injection and Continuous In-
fusion of 131I-Thyroxine and 125I-Triiodothyronine. . . . . . . . . . . . . .

163

173

181

189

201

211

225

233

237

243

255

263

273

281

291

297

307



R. R. CavALIERI, M. STEINBERG and G. L. SEARLE, San Francisco (Cal.), U.S.A.
Metabolism of Triiodothyronine (T3) in Graves’ Disease . . . . . . . . . . .
J. McConnNoN, V. V. Row and R. VoLp, Toronto, Canada

Simultaneous Comparative Studies of Thyroxine (T4) and Triiodothyronine (T3)
Production Rates in Health and Disease . . . . . . . . . . . . . . .. ..
A. A. ZaniNovIcH, O. DEeGRrosst and V. PEcorini, Buenos Aires, Argentina
Changes of Triiodothyronine Kinetics Produced by Variations of Serum Thyroxine-
Binding Globulin Capacity in Subjects Without Thyroxine . . . . . . . . . .
J. J. DiSteraNO and R. F. CHANG, Los Angeles (Cal.), U.S.A.

Computer Simulation of the Kinetics of Binding, Distribution and Metabolism
of Thyroxine and TriiodothyronineinMan . . . . . . . . . . . . . .. ..
R. G. Spiro, MARY J. SPIrO and T. ArRIMA, Boston (Mass.), U.S.A.

Studies on the Carbohydrate Units of Human Thyroglobulin . . . . . . . . .
SiMONE BoucHILLOUX, ODILE CHABAUD and M.-MicCHEL-BECHET, Marseille, France
Subcellular Localization of Thyroid Glycosyltransferases . . . . . . . . . . .
R. ExHoLM and U. BiGrRkMAN, Géteborg, Sweden

Cell-Free Incorporation of Labeled Monosaccharides into Thyroid Proteins . . .
ANNETTE HErscovics, P. WHUR, A. HADDAD and MEREDITH SMITH, Montreal,
Canada

Biosynthesis of the Carbohydrate of Thyroglobulin in Rat Thyroid . . . . . .
H. HaiBAcH, I. KoBayasHt and M. A. GREER, Portland (Or.), U.S.A.
Comparison of the Relative Rates of Endogenous Enzymatic Hydrolysis of Im-
mature and Mature Thyroglobulin . . . . . . . . . .. . .. ... ...
A. GorDpON, O. Srira and J. Gross, Jerusalem, Israel

Evidence for the Presence of an Iodide Binding Peptide in the Thyroid and Salivary
Gland . . . . . . L e e e e e e e e e e e e e e
L. J. DEGroot and A. NaGgasaka, Chicago (Ill.), U.S.A.

Biosynthesis of Thyroid Hormone : Polymeric Structure of Enzyme and Mechanism
of H,0, Generation for Peroxidation . . . . . . . . . . . ... .. ...
N. M. ALEXANDER, New Haven (Conn.), U.S.A.

Thyroid Peroxidase: Nature of the Heme Binding to Apoperoxidase . . . . . .
J. POMMIER, J. NUNEZ and L. SOKOLOFF

Enzymatic Iodination of Proteins . . . . . . . . . . . . . . . . .. ...
H. OGawARA and H. J. CAHNMANN, Bethesda (Md.), U.S.A.

Nonenzymic Synthesis of Thyroxine in Thyroglobulin by Coupling with 4-Hy-
droxy-3,5-Diiodophenylpyruvate. . . . . . . . . . . . . . . ... ...
J. RoBBINS, Bethesda (Md.), U.S.A.

Abnormal Thyroglobulin in a Rat Thyroid Tumour . . . . . . . . . . . ..
C. CassaNO, F. MoNACO, S. FONTANA, B. G. SALABE and M. ANDREOLIL, Rome, Italy
Physicochemical and Immunological Characterization of Abnormal Thyroglobulin
from Human Congenital Goitre . . . . . . . . . . . . . . . . ... ...
P. P. VAN JAARSVELD, L. SENA, B. vAN DER WALT and A. VAN ZyL, Bellville, South
Africa, and Naples, Italy

Abnormal Iodoproteins in a Congenital Bovine Goitre . . . . . . . . . . . .
I. R. FALCONER, Nottingham, Great Britain

Iodoproteins in a Congenital Goitre Lacking the Ability to Synthesize Normal
Thyroglobulin . . . . . . . . . . . . . . .o
S. SHULMAN and M. GHAYASUDDIN, New York (N.Y.), U.S.A.

Isolation and Antigenic Characterization of Thyroglobulin Fragments . . . . .

Z. Lewitus and Y. SHAHAM, Tel-Aviv, Israel
An Extrathyroidal Iodine Concentration Pool as a First Stage in the Thyroidal
Iodine Uptake inthe Lizard . . . . . . . . . . . . . . . . . . .. ...

R. RivIERE, D. CoMAR, G. F. CamuzziNi, M. GIRAULT and C. KELLERSHOHN,
Orsay, France, and Merida, Venezuela

Determination of the Specific Radioactivity of Intrafollicular Iodine in Human
Thyroid . . . . . . . . . . e e e e e e e e e

327

335

343

351

363

3N

381

387

399

407

413

423

433

441

451

457

465

481

493

503



H. STupEr, H. BUrGI and H. KoHLER, Berne, Switzerland

Differential Sensitivity of Recently Iodinated and Aged Thyroglobulin to TSH In

VIivo . . . o e e e e e e e e e e e e 519
L. vaN MIDDLESWORTH, Memphis (Tenn.), U.S.A.

Development of Relatively Stagnant Iodine Pools in Thyroids of Rats
G. A. BrAY and STELLA MOTHON, Boston (Mass.), U.S.A.

Studies on the Turnover and Concentration of Thyroid in Old and Young Rats . 533
W. H. FLorsHEM, Long Beach (Cal.), U.S.A.

On Several Mechanisms Determining LATS Responses in the MCKENZIE Assay 549
D. H. SoLoMoN, G. N. BeaLL and I. J. CHoprA, Torrance and Los Angeles (Cal.),

US.A.

Mobilization of Tissue Thyroxine in Mice by Thyroxine-Binding Proteins: Studies

with a Double-Isotopic MCKENZIE Assay . . . . . . . . « « « « o « . . . 557
I. J. CHOPRA, G. N. BEALL and D. H. SoLomoN, Torrance and Los Angeles (Cal.),

US.A.

Demonstration of a Soluble Lipoprotein LATS-Inhibitor in Human Thyroid
Extract . . . . . . . e e e e e e e e e e e e e e e e 565
B. R. SmitH, D. S. Munro and K. J. DorRINGTON, Sheffield and Cambridge,

Great Britain

Purification and Characterisation of LATS-Binding Protein from Human Thyroid

TisSUe . . . . . . e e e e e e e e e e e e e e e e e 571
T. Mori and J. P. Kriss, Stanford (Cal.), U.S.A.

Rapid Competitive Binding Radioassay of Serum Anti-Microsomal and Anti-
Thyroglobulin Antibodies: Measurements in Graves’ Disease . . . . . . . . . 577
R. J. WINAND, J. SALMON and P. H. LAMBERT, Liége, Belgium

Characterization of the Exophthalmogenic Factor Isolated from the Serum of

..... 525

Patients with Malignant Exophthalmos . . . . . . . . . . . . . . . . .. 583
I. R. HaRrT, Ottawa, Canada
The Lipolytic Effect of LATS-IgG and Graves’ Disease Sera . . . . . . . . . 595

D. V. BEcker, W. M. McCoNAHEY, B. M. DoBYNs, EDYTHALENA TOMPKINS,

G. E. SHELINE and J. B. WorkMAN, New York (N.Y.), Rochester (Minn.), Cleve-

land (0.), Washington (D. C.), San Francisco (Cal.) and Baltimore (Md.), U.S.A.

The Results of Radioiodine Treatment of Hyperthyroidism . . . . . . . . . . 603
R. N. SmitH, D. S. MuNro and G. M. WiLsoN, Sheffield and Glasgow, United
Kingdom

Two Clinical Trials of Different Doses of Radio-Iodine (131I) in the Treatment

of Thyrotoxicosis . . . . . . . . . o v v v v i e e e e e e e e e e e 611

W. R. Greig, H. W. Gray, I. R. McDouGaALL, J. F. B. SmiTH, F. C. GILLESPIE,

J. A. THoMsoN and E. M. McGIRR, Glasgow, United Kingdom

125] Therapy for Thyrotoxicosis: Results of Treatment of 50 Patients Followed

for at Least 1 Year after Therapy . . . . . . . . . . . . . . . . .. ... 619
Z. Lewrtus, E. LusiN, J. REcHNIC, M. BEN-PORATH, Y. FEIGE and J. LAOR,
Beilinson, Israel

Treatment of Thyrotoxicosis with Small Doses of 1251 . . . . . . . . . . . . 643
H. K. IsBerTsoN, R. B. HunTON, B. McL. WHITE and P. D. GLUCKMANN,
Auckland, New Zealand

Early Thyroid Clearance Measurement for the Assessment of Carbimazole Therapy

in Thyrotoxicosis . . . . . . . . . v v« v v v e e e e e e e e 653
A. W. G. GooLDEN, M. BRowN and E. D. WiLLiams, London, Great Britain
Measurement of the Thyroid Trap with 99mTc as a Guide to the Medical Treat-

ment of Thyrotoxicosis . . . . . . . . . . . . . . ..o e e 663
J. WoLFF, Bethesda (Md.), U.S.A.

Enzymatic Properties of Thyroid Membranes . . . . . . . . . . . . . . .. 669
J. A. WiLLiaMs and J. WoLFF, Bethesda (Md.), U.S.A.

Thyroid Secretion In Vitro: Effects of Membrane Stabilizers . . . . . . . . . 677

M. L. MAAYAN, R. J. SHAPIRO and S. H. INGBAR, Boston (Mass.), U.S.A.
Metabolic Functions of Thyroid Cell “Ghosts” . . . . . . . . . . . . . .. 683



M. PavLovic-HOURNAC, L. RAPPAPORT and J. NUNEz, Paris, France
Protein Synthesis in Thyroid Gland from Hypophysectomized Rats . . . . . .

N. D. EsucHeNkO, F. E. PuTiLINA and R. R. RACHEv, Leningrad, U.S.S.R., and
Sofia, Bulgaria

Effect of Thyroid Hormones on the Content and Redox Potential of Pyridine
Nucleotides in Animal Tissues . . . . . . . . . . . . . .. . ... ...

P. LANGER, K. GsCHWENDTOVA and L. PAzMANOVA, Bratislava, Czechoslovakia
Short-term Changes of Pituitary Protein Metabolism Following a Single Adminis-
tration of Antithyroid DruginRats . . . . . . . . . . . . . . ... ...

M. Suzukt and K. SHiBAsAKI, Maebashi, Japan
Early Effect of Thyroxine on Synthesis of Growth Hormone and Prolactin in the
Adenohypophysis of Thyroidectomized Rat . . . . . . . . . .. . . ...

J. Mantzos and L. CHioTAKI, Athens, Greece
Effect of Thyroid Hormones on Biosynthesis of Myelin Lipids . . . . . . . .

R. MICHEL, J. BouHNIK and O. MICHEL, Paris, France
Action of Thyroid Hormones on the Mixed Function Oxidases of Isolated Beef
Adrenal Cortex Mitochondria . . . . . . . . . . . . . .. ... ....

M. MorrisoN, D. J. DANNER and G. S. BAYse, Memphis (Tenn.), U.S.A.
Subcellular Distribution and Catalytic Activity of Thyroid Peroxidase . . . . .

S. OuTAK! and I. N. ROSENBERG, Boston (Mass.), U.S.A.
Some Effects of Monoamine Oxidase Inhibitors upon the Thyroid . . . . . . .

A. NaGgasaka and H. Hipaka, Chicago (I1l.) and Nutley (N. J.), U.S.A.
Inhibition of Iodide Peroxidase by Iproniazid . . . . . . . . . . . . .. ..

B. BENARD and J. BRAULT, Sherbrooke, Canada

Hydrogen Peroxide Production in Thyrotropin Stimulated Thyroid . . . . . .
A. MELANDER, L. E. EricsoN, CH. OwMAN and F. SUNDLER, Goteborg and Lund,
Sweden

Colloid Droplet Formation and Release of Thyroid Hormone by Catecholamines
and Indoleamines, and Their Inhibition by Adrenergic Blocking Drugs . . . . .

P. HEIMANN and B. THoLIN, Goteborg, Sweden
Ultrastructure of Human Thyroid Tumours . . . . . . . . . . . . . . ..

M. MiIcHEL-BECHET, L. VALENTA and F. KyncL, Marseille, France, and Prague,
Czechoslovakia
Ultrastructure of Thyroid Carcinoma . . . . . . . . . . . .. ... ...

A. A. AL-SAaAD], Ann Arbor (Mich.), U.S.A.
The Effect of Host Condition on the Development and Progression of Iodine
Deficiency Induced Transplanted Thyroid Tumours . . . . . . . . . . . . .

J. B. FIELD, U. Zor, T. KaANEKO, K. YAMASHITA and A. DEKKER, Pittsburgh (Pa.),
U.S.A.

Comparison of Effects of TSH, LATS and Prostaglandins on Dog Thyroid Slice
Adenyl Cyclase, Cyclic AMP, Colloid Droplet Formation and Intermediary
Metabolism . . . . . . . . . .. e e e e e e e e e e e e e
C. S. AuN and I. N. ROSENBERG, Boston (Mass.), U.S.A.

Oxidation of 14C-Formate in Thyroid Slices: Effects of TSH, Dibutyryl Cyclic
3’, 5>-AMP (dbcAMP) and Prostaglandin E; (PGE;) . . . . . . . . . . . ..

R. H. LINDsAY, A. G. CasH and J. B. HiLL, Birmingham (Ala.), U.S.A.
The Mechanism of a TSH Stimulation of Pyrimidine Pathways Leading to RNA
Synthesis . . . . . . . .. e e e e e e e e e e e e e e e

B. D. WiLson and R. L. WRIGHT, Bellville, South Africa
Actions of Thyrotropin and Dibutyryl Cyclic AMP on Ribonucleic Acid Synthesis
inIsolated Thyroid Cells . . . . . . . . . . . . . . ... ...

M. ZAkARUA and C. H. BasToMsky, Montreal, Canada
Thyroid Cyclic AMP Hydrolysis in Relation to Thyroid Gland Activity

K. OssoINiG, Vienna, Austria
Echo-Orbitography —a Reliable Method for the Differential Diagnosis of Endo-
crine Exophthalmos . . . . . . . . . . ... ... .00 000

701

705

711

723

731
741
749
765

771

779

787

797

807

817

825

839

849

863



J. LECLERE, J. ROBERT, A. BERTRAND and P. HARTEMANN
Ultrasound in the Diagnosis of Thyroid Diseases . . . . . . . . . . . . ..

W. L. RoBisoN and L. VAN MIDDLESWORTH, Livermore (Cal.) and Memphis
(Tenn.), U.S.A.

Determination of Calcium, Iodine, and Phosphorus Distributions in Thyroid
Glands by Electron Probe Microanalysis . . . . . . . . . . . . . . . ...

H. FritzscHE, R. HOFer and H. ScHATZ, Vienna, Austria
Investigations on Thyroid Thin Needle Biopsies by Immunofluorescence

J. KAPITOLA, M. SCHULLEROVA and O. SCHREIBEROVA, Prague, Czechoslovakia
Blood Flow Through the Thyroid Gland of Rats . . . . . . . . . . . . ..

H. E. TRiANTAPHYLLIDIS and C. GUICHARD, Paris, France
Effect of Casein and N-Acetyl-Neuraminic-Acid on Thyroid Function . . . . .

L. O. LUTHERER, M. J. FrReGLY, A. H. Burns and B. C. LUTHERER, Gainesville
(Flor.), U.S.A.

Effect of Ultracentrifugal Fractions of Rat Renal Homogenates on Uptake and
Binding of 131 by Porcine Thyroid Slices in Vitro and Rat Thyroid Glands in
VIivo . . L e e e e e e e e e e e e e

L. L. ROSENBERG, Berkeley (Cal.), U.S.A.
Some Thyroidal Effects of Hydrocortisol in Hypophysectomized Rats . . . . .

W. L. GREEN, Seattle (Wash.), U.S.A.
Iodine Metabolism During Treatment with the Tyrosine Dehalogenase Inhibitor,
3-Nitro-L-Tyrosine . . . . . . . . . . . . . . . o vt i i e e

K. INOUE, M. A. GrReeR and A. TAUROG, Dallas (Tex.) and Portland (Or.), U.S.A.
The Role of Protein Synthesis in the Utilization of Administered Iodide by Thyroid
GlandsinRats . . . . . . . . . .. L0000 oo

J. A. WEAVER, R. C. Lowry, D. R. HADDEN and D. A. D. MONTGOMERY, Belfast,
North Ireland )
Thyroid Suppressibility — Follow-Up for Two Years After Antithyroid Treatmen

C. E. Cassipy, Boston (Mass.), U.S.A.
Long-Term Follow-Up of Patients with Hyperthyroidism in Whom a Thyroid
Suppression Test Was Performed at the End of Treatment . . . . . . . . . .

D. W. SLINGERLAND, E. S. DELL and B. A. BurRrROwS, Boston (Mass.), U.S.A.
The Spectrum of Thyroid Function After Radioiodine Treatment . . . . . . .

J. NoLTE, D. PETTE, B. BACHMAIER, P. KIEFHABER, H. SCHNEIDER and P. C. SCRrIBaA,
Munich, Western Germany

Enzyme Activities in Liver and Muscle Biopsy Specimens from Thyrotoxic and
Hypothyroid Patients . . . . . . . . . . . . . . .. ..o

Y. SHisHIBA, T. SHIMIZU, T. Sarto and K. SHizuMmE, Tokyo, Japan
Elevation of Immunoreactive Insulin Concentration Preceding an Attack of
Thyrotoxic Periodic Paralysis . . . . . . . . . . . . . . ... ... ...

J. HERRMANN and H. L. KriUskeMPER, Hannover, Western Germany
Observations on Treatment by Peritoneal Dialysis of Patients with Thyroid
Storm . . . . L L e e e e e e e e e e e e e

C. Y. BOWERS, A. V. SCHALLY, A. WEIL, G. A. REynoLDs and K. FOLKERS, Austin
(Tex.), U.S.A.

Chemical and Biological Identity of Thyrotropin Releasing Hormone (TRH) of
Bovine and Human Origin . . . . . . . . . . . . . . . . .. ...

J. WILBER, Chicago (Ill.), U.S.A.
Stimulation of Thyrotropin Biosynthesis by Thyrotropin Releasing Hormone
and 59 mM Potassium Chloride . . . . . . . . . . . .. ... .00

D. D. Apams, T. H. KeNNeDY and R. D. UTiGer, Dunedin, New Zealand, and
Philadelphia (Pa.), U.S.A.

Serum Thyrotropin (TSH) Concentrations: Measurements by Bioassay and
Immunoassay in Iodine Deficiency and Other States . . . . . . . . . . . . .

891

907

913

919

943

957

965

973

983

989

993

1005

1013

1021

1029

1041



B. R. WEBSTER, B. E. FurNivaL and J. C. Paicg, Toronto, Canada, and London,
Great Britain

Reference Preparations of Human Thyrotropin: Comparative Stability of Bio-
logical and Immunological Potencies . . . . . . . . . . . . . ... ...
T. LEMARCHAND-BERAUD, M. GRIESSEN and B. R. ScazziGa, Lausanne, Switzer-
land

Comparison of Bovine and Human TSH Radioimmunoassay for Human Plasma
TSH Determination and Correlation with Bioassay . . . . . . . . . . . ..

TH. CouTsorTIDES and A. GORDON, Jerusalem, Israel
The Effect of pH on Thyroid Hormone Binding by Serum Proteins . . . . . .

S. ReretorF, N. I. RoBIN and C. A. ALPER, Chicago (Ill.) and Boston (Mass.),
US.A.

Four Phenotypes of Thyroxine Binding Globulin (TBG) in Man: Possible Muta-
tions of a Single Regulatory Gene Locus . . . . . . . . . . . . ... ...
B. N. PREMACHANDRA, St. Louis (Mo.), U.S.A.

Slow-Moving Human Thyroxine Binding Globulin (TBG): Similarity to TBG of
Sialidase Treated Human Sera . . . . . . . . . . . . . . . .. .. ...

B. L. BRowN, R. P. ExiIns, S.M.ELLis and E. S. WiLLiaMs, London, Great Britain
The Radioimmunoassay of Tri-Iodothyronine . . . . . . . . . . . . . . ..

J. BenoTTl, R. GRIMALDI, S. PiNo and F. MaLoor, Waltham and Boston (Mass.),
US.A.

A Modified Method for Total Triiodothyronine (T3) by Competitive Protein
Binding . . . . . . ... e e e e e

W. A. HArLAND and J. S. OrRr, Glasgow, United Kingdom
The Whole-Body Counter and Thyroxine Turnover . . . . . . . . . . . . .

M. D. Garcia and G. MORREALE DE EscoBAR, Madrid, Spain
Radioimmuno and McKENZzIE AssaysforRatTSH . . . . . . . . . . . ..

J. M. HersuMaN, H. P. HigGINs and W. R. STARNES, Birmingham (Ala.), U.S.A.
and Toronto, Canada

Differences Between a Thyroid Stimulator in a Hydatidiform Mole and Other
Human Thyrotropins . . . . . . . . . . . . . .« oo 0o

D. M. Cook, J. W. KenpaLL and E. M. NicHoLs, Portland (Ore.), U.S.A.
Studies on the Role of CSF Circulation in Feedback Control of TSH Secretion

J. T. NicoLorr, H. A. Gross and M. D. AprPLEMAN, JR., Los Angeles (Cal.),
US.A.
Inhibition of Thyroid Release by Estradiol . . . . . . . . . . . .. .. ..

S. A. D’ANGELO and N. R. WALL, Philadelphia (Pa.), U.S.A.
Maternal-Fetal Endocrine Interrelations: Effects of Goitrogens, Adrenal Inhi-
bitors and Cyclic AMP in the Pregnant Rat . . . . . . . . . . ... ...

F. DE RuBerTis, K. YamasHiTA, A. DEkkER and J. B. FieLp, Pittsburgh (Pa.),
US.A.

Dissociation of In Vivo and In Vitro Responsiveness to Thyroid Stimulating
Hormone in Thyroid Adenomas . . . . . . . . . . . . ... ... ...

V. MaccHiA, M. F. MELDoOLEST and M. CHIARIELLO, Naples, Italy
Effect of TSH and TSH-like Substances on Some Properties of a Transplantable

K. SumMaoka and J. E. SokaL, Buffalo (N. Y.), U.S.A.

Comparison of L-Thyroxine (Ts) and L-Triiodothyronine (T3) in Suppressive
Therapy of Nontoxic Nodular Goitre . . . . . . . . . . . . . ... ...
J.-G. LIUNGGREN, P. OLIN and BErTA JEREB, Stockholm, Sweden

On the Biosynthesis of Thyroglobulin in Thyroid Carcinomas . . . . . . . .

G. V. FOSTER, M. B. CLARK, B. M. NATHANSON, D. GRAHAME-SMITH, L. GALANTE,
R. HorToN and T. V. GUDMUNDSssON, London, Great Britain

The Diagnosis of Medullary Carcinoma of the Thyroid by Bioassay and Radio-
IMMUNOASSAY . . . . . v v v v e v e e e e e e e e e e e e e e e

1057

1069

1085

1089

1097

1107

1121

1127

1137

1155

1165

1173

1183

1197

1205

1215

1221



C. S. HiLL, Jr., A. H. TasHiiaN, Jr.,, M. L. IBANEZ, N. A. SaaMaN and R. L.
CLARK, Houston (Tex.) and Boston (Mass.), U.S.A.
Diagnostic Value of Plasma Calcitonin Levels in Patients with Medullary Car-

cinoma ofthe Thyroid . . . . . . . . . . . . . . .. ... ... .... 245
Authors and Co-Authors. . . . . . . . . . . .. . ... 629, 1253



1005

Fachbereich Biologie, Universitit Konstanz, and II. Medizinische Klinik,
Universitdit Miinchen

Enzyme Activities in Liver and Muscle Biopsy Specimens
from Thyrotoxic and Hypothyroid Patients

by J. NoLTE, D. PETTE, B. BACHMAIER, P. KIEFHABER, H. SCHNEIDER and
P. C. ScriBa *)

Abstract

Diagnosis of thyroid disorders was based on clinical status, radioiodine studies,
PB127] and T; in vitro test. Needle biopsy samples from livers were immediately frozen
(liquid N;) and enzyme activities were determined in supernatant and sediment fractions
of total homogenates of each biopsy sample.

Phosphoglucomutase (E.C.2.7.5.1) is diminished in thyrotoxicosis (N = 10), as com-
pared to controls (N = 19), indicating low glycogenolysis, and glyceraldehyde DH
(E.C.1.2.1.12) was increased (augmented glycolytic rate). Hexokinase (E.C.2.7.1.1) and
glucose-6-phosphate DH (E.C.1.1.1.49) remained unchanged by thyrotoxicosis or hypo-
thyroidism (N = 5).

The activity of PEP-carboxykinase (4.1.1.31) is elevated in thyrotoxicosis and lowered
in hypothyroidism, presumably with equivalent alterations of gluconeogenesis. The
latter result has to be discussed with respect to the demonstration of an increased level
of free cortisol in serum, resp. of diminished insulin efficiency in our thyrotoxis patients.

Enzymes of citric acid cycle and connected pathways —condensing enzyme (E.C.4.1.3.7),
NADP-isocitrate DH (E.C.1.1.1.42), glutamate DH (E.C.1.4.1.2), aspartate amino
transferase (E.C.2.6.1.1), malate DH (E.C.1.1.1.37)—were unchanged by thyrotoxicosis
or hypothyroidism.

Malic enzyme (E.C.1.1.1.40) was increased in livers of thyrotoxic patients, 3-Hydro-
xyacyl-CoA DH (E.C.1.1.1.35) was not changed, whereas carnitine acetyl-transferase
(E.C.2.3.1.7) was elevated in thyrotoxicosis. Mitochondrial a-glycerol phosphate DH
(E.C.1.1.99.5) showed no increase in thyrotoxic patients. This was unexpected in view
of the known induction of this enzyme in the liver from rats treated with thyroid hormones
(LARDY).

These results are discussed with respect to species differences and to mechanism of
action of thyroid hormones.

Extrait

Le diagnostic des troubles thyroidiens était basé sur I’état clinique, 1’exploration par
le radioiode, le PB127] et le test 4 la T in vitro. Les échantillons biopsiques des foies ont
immédiatement été congelés (N, liquide) et les activités enzymatiques déterminées dans
lon biopsique.

La phosphoglucomutase (E.C.2.7.5.1) est diminuée dans la thyrotoxicose (N = 10),
en comparaison aux témoins (N = 19), ce qui indique une basse glycogénolyse, et glyceral-
dehydephosphate DH (E.C.1.2.1.12) était augmentée (taux glycolytique accru). L’hexo-
kinase (E.C.2.7.1.1) et le glucose-6-phosphate DH (E.C.1.1.1.49) n’ont pas été modifiés
par la thyrotoxicose ou par I’hypothyroidie (N = 5).

L’activité de la PEP-carboxykinase (4.1.1.31) est élevée dans la thyrotoxicose et abaissée
dans I’hypothyroidie, probablement avec des altérations équivalentes de la gluconéo-

*) Supported by Deutsche Forschungsgemeinschaft SFB 51.
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génése. Ce dernier résultat doit étre discuté en rapport avec la manifestation d’un taux
accru de cortisol libre dans le sérum et d’une efficacité insulinique diminuée chez nos
malades thyrotoxiques.

Les enzymes du cycle de I’acide citrique et les voies connectées — citrate synthase
(E.C.4.1.3.7), NADP-isocitrate DH (E.C.1.1.1.42), glutamate DH (E.C.1.4.1.2), aspartate
amino-transférase (E.C.2.6.1.1), malate DH (E.C.1.1.1.37) — n’ont pas été changés par
la thyrotoxicose ou I’hypothyroidie.

L’enzyme malique (E.C.1.1.1.40) était augmenté dans les foies des malades thyroto-
xiques. 3-hydroxyacyl-CoA DH (E.C.1.1.1.35) n’a pas été modifié, alors que la carnitine
acétyl-transférase (E.C.2.3.1.7) était élevée dans la thyrotoxicose. On n’a pas observé
une augmentation du a-glycérol-phosphate DH mitochondrial (E.C.1.1.99.5) chez les
malades thyrotoxiques. Ce résultat était inattendu étant donné I’induction connue de
cet enzyme dans le foie de rats traités par des hormones thyroidiennes.

Ces résultats sont discutés en ce qui concerne les différences d’espéce et le mécanisme
d’action des hormones thyroidiennes.

Auszug

Die Diagnose von Schilddriisenstorungen stiitzte sich auf den klinischen Status,
Radiojoduntersuchungen, PB127J und den Ts-in-vitro-Test. Nadelbiopsien aus Lebern
wurden sofort eingefroren (fliissiger N») und die Enzymaktivititen im Uberstand und den
Sedimentfraktionen aller Homogenate jeder bioptischen Probe bestimmt.

Die Phosphoglucomutase (E.C.2.7.5.1) ist bei Thyreotoxikose verringert (N = 10),
im Vergleich zu den Kontrollen (N = 19), was auf eine niedrige Glykogenolyse hinweist.
Glyceraldehydphosphat DH (E.C.1.2.1.12) war erh6ht (erhohte Glykolyserate). Hexo-
kinase (E.C.2.7.1.1) und Glukose-6-Phosphat DH (E.C.1.1.1.49) blieben bei Thyreotoxi-
kose oder Hypothyreose unveridndert (N = 5).

Die Aktivitit der PEP-Carboxykinase (4.1.1.31) ist bei Thyreotoxikose erh6ht und
bei Hypothyreose verringert, vermutlich mit dquivalenten Verdnderungen der Gluco-
neogenese. Das letztgenannte Ergebnis muBl im Zusammenhang mit dem Nachweis
eines erhohten Titers von freiem Cortisol im Serum bzw. einer verminderten Insulin-
wirksamkeit bei unseren thyreotoxischen Patienten erortert werden. Enzyme des Citro-
nensdurezyklus und dessen Nebenwege — Citrat Synthase (E.C.4.1.3.7), NADP Isocitrat
DH (E.C.1.1.1.42), Glutamat DH (E.C.1.4.1.2), Aspartataminotransferase (E.C.2.6.1.1),
‘Malat DH (E.C.1.1.1.37) — blieben durch Thyreotoxikose oder Hypothyreose unver-
4ndert.

Das Malat Enzym (E.C.1.1.1.40) war in Leberbiopsien von thyreotoxischen Patienten
vermehrt. 3-Hydroxyacyl-CoA DH (E.C.1.1.1.35) war nicht verdndert, wihrend Carnitin-
Acetyltransferase (E.C.2.3.1.7) bei Thyreotoxikose erhoht war. Mitrochondriale a-Gly-
cerolphosphat DH (E.C.1.1.99.5) zeigte keine Erhohung bei thyreotoxischen Patienten.
Dies war im Hinblick auf die bekannte Induktion dieses Enzyms in der Leber von mit
Schilddriisenhormonen behandelten Ratten (LARDY) unerwartet.

Die Ergebnisse werden unter Beriicksichtigung der Species-Unterschiede und dem
Wirkungsmechanismus der Schilddriisenhormone besprochen.

The diagnosis of the thyroid status of the patients under study was
based on results of tests summarized in Table 1. Only unequivocal cases
of thyrotoxicosis or hypothyroidism were selected; however the most
severe cases of thyrotoxicosis had to be excluded owing to the need for
immediate treatment (SCRIBA et al., 1970). In addition to “typical” values
of PB127] and T;-in-vitro-test, in thyrotoxicosis elevated concentrations
of “free” serum cortisol respectively in thyrotoxicosis and in hypothyroidism
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Table 1

Clinical data of patients under study (mean + SD).

The techniques used for PB127 (AutoanalyzerR), fluorimetric determination of serum
cortisol, assay of “free” T3-125J and 3H-cortisol by dextran gel filtration, i. v. glucose
tolerance test and insulin efficiency coefficient have been published (ScriBaet al., 1970).
Age, body weight, clinical thyroid diagnostic index, data of radioiodine studies and
various clinical chemical values of patients, have been reported (ScriBa et al., 1970).
Control patients submitted to liver biopsy were suspect for mild liver disease; the
normal ranges reported were derived from healthy control persons

normal
hypo- control thyro- range
thyroidism patients toxicosis (mean +
n=29 n =20 n=18 ZSDY
|
PB 1271 x % “free” T3-125] !
(ug/100 ml) 0.13 + 0.06/ 0.98 4+ 0.49| 3.92 4+ 1.95| 044—8
serum cortisol X 9; “free”
3H-cortisol («g/100 ml) 219+ 071 1.13 £ 049 | 2.34 +1.53 -
i. v. glucose tolerance !
test (kG) 1.04 + 0.24] 1.554+0.39| 1.13 +£0.35| 1.2 — 2.2~
insulin efficiency coefficient ! ' I
(mg glucose/mE IMI) 14.8 + 13.7 |20.6 + 6.4 | 11.8 +69 |20 -70

decreased glucose tolerance and diminished insulin sensitivity were observed
(Table 1). In thyrotoxicosis the histologic examination of liver biopsy
samples revealed an increased width of sinusoids throughout the entire
hepatic lobule, well distinguishable from congestive failure (ScriBaA et al.,
1970).

Biochemical methods

Biopsy samples from muscles (M. quadriceps, M. erector trunci) and
needle biopsy samples from liver were frozen in liquid nitrogen immed-
iately after removal. Extraction of the samples was performed according
to (Bass et al.,, 1969). Soluble and structure-bound enzyme activities re-
presentative of glycogen metabolism, glucose oxidation, glycolysis, gluco-
neogenesis, citric acid cycle and connected pathways, fatty acid oxidation,

et al., 1969). PEP-carboxikinase (carboxylation reaction) was measured
according to CHANG and LANE 1966).

Results

Liver. In thyrotoxicosis (n = 10) (Fig. 1), a distinct decrease (p <0.01)
is found in the activity of phosphoglucomutase (PGM, E.C. 2.7.5.1).
Hexokinase activity (HK, E.C. 2.7.1.1) is unaffected in thyrotoxicosis
(measuring was performed with 2 mM glucose), although it is decreased
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significantly in hypothyroidism (n = 5) (p <0.02). No changes are found
in the activity level of glucose-6-phosphate dehydrogenase (G6PDH,
E.C. 1.1.1.49). Glyceraldehyde-phosphate dehydrogenase activity (GAPDH,
E.C. 1.2.1.12) is lower in hypothyroidism and increases in thyrotoxicosis
(p <0.005). With regard to enzymes of gluconeogenesis, no changes are
observed in the activity of fructosediphosphatase (FDP-ase, E.C. 3.1.3.11);
however, a marked increase occurs in the activity level of PEP-carboxy-
kinase (PEP-CK, E.C. 4.1.1.32) in thyrotoxicosis. In hypothyroidism the
activity of this enzyme decreases. Also, malic enzyme (ME, E.C. 1.1.1.40),
is found at significantly higher activity levels in thyrotoxicosis.

The investigated enzymes of the tricarboxylic acid cycle and connected
pathways such as condensing enzyme (CE, E.C. 4.1.3.7), isocitrate de-

2 2
.|PGM GLUDH

k! || ——GAPDH ficor 10"
i — e :
) T-IDH _} HAD )

2 —HK { —2
’5’ 1o’ __{ l 10°
£ fyfe-s-Pon I 8
>::L 4 { - — GP-0X—{¢
=, ﬂ I C?T 2
18' ° { - }30‘
6 6
4 4 - — — —4
2 ° 4 2
10° 10°
8 8
6 6
4 4
2 S 2
107 10"

Fig. 1. Enzyme activity pattern of human livers. Vertical bars indicate the standard
error of the mean of 5 hypothyroid (A), 15 control (O), 10 thyrotoxic (®) patients.
*PEP-CK activity was determined at 37° C. All other enzymes were measured at 25° C.
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hydrogenase (IDH, NADP specific, E.C. 1.1.1.42), succinate dehydrogenase
(SDH, E.C. 1.3.99.1), malate dehydrogenase (MDH, E.C. 1.1.1.37), glu-
tamate dehydrogenase (GLUDH, E.C. 1.4.1.2), and glutamate oxalo-
acetate transaminase (GOT, E.C. 2.6.1.1), reveal little or no significant
changes of their activity levels. This is also true for 3-hydroxyacyl-CoA
dehydrogenase (HAD, E.C. 1.1.1.35). Carnitine acetyltransferase (CAT,
E.C. 2.3.1.7) is markedly increased in thyrotoxicosis, whereas it is decreased
in hypothyroidism. In patients with thyrotoxicosis or hypothyroidism the
activities of glycerol-3-phosphate dehydrogenase (GDH, E.C. 1.1.1.8) and
glycerolphosphate dehydrogenase (GP-OX, E.C. 1.1.99.5) remain normal.

These results are valid in terms of absolute as well as of specific activities.
The amount of soluble protein shows only minor changes. The following
values (mean + S.D.) were determined in hypothyroid, control and thyro-
toxic liver samples: 139 +57, 106 +41, 118 +23 mg of soluble protein/g
of fresh weight.

Muscle. The data given in Table 2, refer to results obtained from muscle

Table 2

Activities and activity ratios of enzymes representative of different metabolic systems in
normal and thyrotoxic human skeletal muscle

M. erector trunci M. quadriceps
control?) thyrotoxic

PH 514 436 292
HK 34 98 66
GAPDH 12150 8 748 7 056
LDH 51750 8 850 5510
GP-0X 21 21 14
HAD 364 167 212
CE 230 127 92
HK/GAPDH 2.8 x 10-3 11.2 x 10-3 9 X 10-3
HK/CE 1.4 x 10-1 7.7 X 10-1 7.2 X 10-1
PH/GAPDH 4.2 x 10-2 5 % 10-2 4.1 x 10-2
GAPDH/GP-0X 5.8 x 102 4.2 x 102 5 x 102
HAD/CE 1.5 1.3 23

1) Control values according to SCHIMRIGK et al., 1967.

biopsies of the two thyrotoxic patients examined so far. As is evident,
thyrotoxicosis causes a marked increase in the activity level of HK. Corres-
ponding increases in muscle HK activity have been observed in experi-
mental thyrotoxicosis of rats and guinea pigs (SMITH and WILLIAMS-ASH-
MAN, 1951; BARGONI et al., 1967; KuBisTA et al., 1971). The increased
activity level of HK is also obvious from the activity ratios listed at the
bottom of Table 2. As has been pointed out elsewhere, the activity ratio
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HK/CE is a more or less constant numerical value when different types
of vertebrate muscles are compared (PETTE, 1966; Bass et al., 1969). This
ratio, however, is elevated in thyrotoxicosis (KuBisTA et al., 1971), and
consequently the activity ratio HK/GAPDH is also found to be increased.

Discussion

Thyrotoxicosis causes certain changes in the enzyme patterns of liver
and muscle. Obviously the changes observed in human liver differ qualita-
tively and quantitatively from those observed in experimental thyrotoxi-
cosis, especially of the rat (LEe and LARDY, 1965; KADENBACH, 1966;
NikkILA and PITKANEN, 1959). Quantitative differences are probably due
to differences existing between the levels of thyroid hormones in “‘physio-
logical” and experimental thyrotoxicosis. Nevertheless, the decrease ob-
served in the activity level of PGM as well as the increase in the activity
levels of GAPDH, PEP-CK, ME and CAT correspond to similar changes
found in experimental thyrotoxicosis.

The behaviour of GP-OX is of special interest. This enzyme is involved
in extra-intramitochondrial hydrogen transfer by means of the glycerin-
1-phosphate cycle. As first shown by LEE and LARDY (1965), experimental
thyrotoxicosis causes an increase of GP-OX in rat liver by the factor of 10.
As demonstrated by our findings, the human liver enzyme remains un-
affected. This result is important with regard to the mechanism of action
of thyroid hormones. It is generally believed that the increase of GP-OX
assumes a predominant role in thyrotoxicosis. This increase holds for rat
liver but not for human liver.

The differences are probably due to a species-specific response to thyroid
hormones. This suggestion is also supported by the fact that differences
exist between the changes observed in livers of thyrotoxic rats and guinea
pigs. Thus, thyrotoxicosis does not cause an increase in activity levels of
G6PDH, GP-OX and ME in the liver of the guinea pig, as this is typical
for the rat liver. Species-specific differences may also be concluded
from the data represented in Table 3. Table 3 lists activities of GAPDH
and GP-OX as well as the activity ratios GAPDH/GP-OX (glycolysis/
glycerolphosphate oxidation) in livers and skeletal muscles of different
species. With regard to absolute activities of the two enzymes as well as
their activity ratios, great differences exist in livers of different species.
In the case of skeletal muscle, the activity ratio GAPDH/GP-OX varies
to a much smaller degree (Bass et al., 1969; PeTTE, 1966) than in the
liver. In thyrotoxicosis, no changes are found in humanmuscle. In
the rat and the guinea pig, the ratio GAPDH/GP-OX is shifted. These
changes, however, occur only in red muscles (e.g. m. soleus), and are
due to the fact that thyrotoxicosis induces an increase of GP-OX in this
type of muscle only (KuBISTA et al.,, 1971). The most important change
in the enzyme activity pattern of thyrotoxic human muscle is the high
elevation of the HK activity. This change appears to be one of the few
common and constant changes found in “physiological”” and experimental
thyrotoxicosis.
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Table 3

Activities and activity ratios of glyceraldehydephosphate dehydrogenase and glycerol-
phosphate oxidase in normal and thyrotoxic livers and muscles of various species.
Activities are given as #M/hxg w.w. Thyrotoxic animals received 15ug 3,3,’5-triiodo-
thyronine per 100 g body weight daily for 6 days.

liver
rat guinea pig pig man
control |thyrotoxic | control |[thyrotoxic | control control (thyrotoxic
GAPDH 7139 | 10000 5980 (11272 5380 4851 6080
GP-0X 56 368 27 27 28 22 18
GAPDH
GP-0O X 130 25 218 417 270 l 220 340
muscle
rat guinea pig man
M. M.
M. rectus f. M. soleus M. rectus f. M. soleus [erector |quadri-
trunci | ceps
control tthg;i?:- |control t?g;i?;' control ‘:2';::‘ control ':‘g;g control t:‘g;i(::'
GAPDH 200 | 210 | 300 l\ 140 | 280 | 166 | 234 j 155 | 580 | 455
GP-0X | e
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