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Effects of Treatment with Thyroxine on Pituitary TSH Secretion,
Lipid and Heart Action in Patients with Hypothyroidism

Keishi YAMAUCHI

Department of Gerontology, Shinshu University School of Medicine
(Director: Prof. Takashi YAMADA)

The effects of thyroxine (T,) treatment on lipid, the pituitary thyrotroph cells and the heart
were studied in 80 female patients with hypothyroidism. During the initial 12 months of T, trea-
tment, serum T,, triliodothyronine (Ts), thyroid stimulating hormone (TSH), and lipid concentra-
tions were normalized by relatively small doses of T, in mild hypothyroidism, while serum Ty,
Ty, and lipid concentrations were normalized by moderate dose of T; in moderate and severe
hypothyroidism. However, serum TSH and the volume of gella turcica did not return t¢ normal
until these doses of T, had been maintained for 48-54 months.

Systolic time intervals (ET/PEP) can be used to discriminate between chronic hyperthyroid
and hypothyroid states. This is also true when an acute increase of metabolic state in the heart
is produced by a rapid increase of therapeutic dose of T, ET/PEP was disproportionally elevated
in about 40% of chronically treated hypothyroid patients with normal serum Ts, T4 and TSH
levels which had been maintained over 48-54 months. Since reciprocal relationship between free
T, and TSH levels was maintained in all treated patients, elevated ET/PEP with normal TSH
levels indicates that the heart is more sensitive to thyroid hormone than the pituitary thyro-
troph cells in 40% of treated hypothyroid patients. Shinshu Med. J., 88 : 499—507,19856
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E. C. G. =eletrocardiogram
P.C, G. =phonocardiogram
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Fig. 2 Time course of Ty treatment in a
patient with chest pain. Patient=52-
year-old female.
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Fig. 3 Stepwise elevation of ET/PEP as
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Ty, TSH in 3 hypothyroid patients.
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Table 1 Effects of treatment with thyroxine (T4 on serum Ty, triiodothyronine (T3),
TSH, the volume of sella turcica and serum cholesterol and triglyceride in patients

with hypothyroidism

Group T, Ts TSH p¢U/ml volume of cholestrol triglyce- mainte- dose
TRH 500pg im sella turcica ride nance  Tykg
dose Ty, weight
pg/dl ng/dl  before after mm? mg/dl mg/dl  pg/day pg/day

Before treatment

A 1.0+0.1 424 6 212438 915x122 1127493 310-£16(3) 201--27(n)

B 2.7+0.2 71+ 9 110423 530118 9014-87 258+15(k) 145418

C 5,320.2 103+ 5 32+ 6 181k 20 85137 225414 10210
5 months after starting T, treatment

A 7.840.6 121415 371+ 8 192+ 42 9716 1,920.2

B 7.940.7 111+ 7 34+ 7 123% 51 8145 1.6£0.1

C 7.3-0.3 119411 54 2 65t 17 73+4 1.3+0.1
10-12 months after starting T, treatment

A 8,0--0.1 1184+ 8 30+ 3 149% 30 957+71(g) 242-+-14(1) 153+£17(0) 97X6 2.040.1

B 7.9-0.4 1122 6 154 3(a) 100% 19(d) 90047(h) 198-:12(m) 14218 815 1.740.1

C 7.6+£0.3 11924 4 3+ 1 25+ 4 80137 212410 97411 73+4 1.3£0.1
48-54 months after starting T, treatment

A 8. 4-+0.4 115+ 6 11 3(b) 57-+14(e) 812469 218+ 8 142414 9746 2.0+0.1

B 7.94+0.4 118 7 31 27+ 7 70392 191216 119416 8145 1.740.1

C 7.4-0,2 114+ 3 3+ 1 26 5 70127 19611 9410 734 1.340.1
Control

8.74+0.4 1244 3 3+ 1c) 21k 4 7124+20() 19710 110412

Patients with hypothyroidism were divided into 3 groups depending on serum T, concentrations

before treatment: A: Ts <2 0pg/dl,22 patients, age:49::3 years,

B: 2. 0==T =54, 0 pg/dl, 16

patients, age:464 years, C:T>4.0 pg/dl, 30 patients, age:46X3 years. Control:11 subjects,

age 4742 years. Each value is the mean-+SE.

Statistical analysis:a vsc, dvsf, g vsi, jvsl, kvs m:P<0.0025:b vs ¢, e vs £:P<0.05; n vs

o:not significant.
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Table 2 Effects of thyroid hormone on serum TSH levels and ET/PEP in patients with
hypothyroidism after 48-54 months of T, treatment
Group No. Serum serum TSH pU/ml
of free T, Ty Ts TRH 500¢g im  ET/PEP
patients pg/dl pg/dl ng/dl before maximum
A Severely hypothyroid 9
a-1 Heart normal, TSH
elevated (3) 1.03+0.11 7.740.4 1124+ 4 24,8243.2 109.5425.7 3.42-+0.03
a-2 Heart normal, TSH
normal (3) 1.4440.11 10.640,5 106 9 5.6+1.5 42.3+11,1 3.17+0,07
b Heart hyperactive
TSH normal (3) 1,544:0,19 9.8+1.1 123 9 1.7%0.7 14,74 L1 4,98+0.51
B Moderately hypothyroid 16
a Heart normal, TSH
normal (9) 1.43-40.14 7.9%£0.4 117+ 4 2.5%0.5 27.7-4- 6.8 3.49+0.11
b Heart hyperactive,
TSH normal (7) 1,4740,12 8,00.7 1204 7 3.8%1.0 25.4-- 5.2 4.99:+0.14
C Mildly hypothyroid 18
a Heart normal, TSH
normal (11) 1.3740.41 7.9£0.4 1134+ 4 3.6£0.6 26,74 4.3 3.38-+0.10
b Heart hyperactive,
TSH normal (7) 1.44--0.12 8.440.6 114% 7 2.64+0.9 21.5:+ 5.4 4,8140.23
D Untreated hypothyroid 6 0.6240.07 4.740.7 92411 19, 72,4 253.34-88.9 -2,5240.13
E Untreated hyperthyroid 6.0640.52 23,5+1.7 46639 0 0 4, 8440, 37
F Normal subjects 11 1.4240.06 8.740.4 124+ 3 2.6-0.3 20.8-= 3.8 3.2940.08
A, B, C; corresponding to A, B, Cin Table 1. Each value is the mean=+SE.
Statistical analysis:ET/PEP E vs F, D vs F:p<0. 0005
8 @ Hyperthyroid
© Normal
o Treated, normal heart action
7 o Treated, hyper-active heart action
A Hypothyroid
6
. 5
-
~Ch
&
=
Lih]
2
I
0 2 4 8 10 12 14 16 18 20 22 24 26
TSH(uU/ml)
Fig. 4 Relationship between free Ty and basal serum TSH levels in normal
subjects, untreated hyperthyroid patients, hypothyroid patients trea-
ted with thyroxine and unteated hypothyroid patients.
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Fig. 5 Relationship between ET/PEP and basal TSH levels in normal subjects,
untreated hyperthyroid patients, hypothyroid patients treated with T,

and untreated hypothyroid patients.
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