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Mpyopathy is frequently observed in patients with Graves’ disease, although the
cause of the myopathy has not yet fully been known. The results of electro-
myographic studies of thyrotoxic myopathy are described here, clinically and
experimentally. The clinical study was made on 36 patients with Graves’ disease
treated at the Division of Endocrine Surgery, Kawasaki Medical School\‘. E. M. G.
abnormalities were defined with the results of frequency component analysis and

the value of wave integration.
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The results are as follows:

1. The characteristic changes in E. M. G. of the patients with Graves’ disease
were an increase of high frequency component, a decrease of low component and
a decrease of integrated amplitude. The E. M. G. findings obtained were classified
into four groups: Type A: the increase of high frequency component; Type B:
the increase of high frequency component and the decrease of low frequency com-
ponent; Type C: the abnormalities of frequency component analysis and the
decrease of integrated amplitude; Type D: with no significant difference observed
between the subjects and controls.

2. The abnormal findings in E.M. G. were observed in 75% of the patients.

3. There was no statistically significant correlation between the abnormal
findings in E.M.G. and the duration of illness or the serum T; value.

4. Even when the patients were euthyroidism by treatment, a normalization
of the electromyographic findings was delayed for several months.

5. In an experimental study on rats administered T, 15mg/day, the E.M.G.
showed an increase of high frequency component, followed by a decrease of lower
componet then by a decrease of integrated amplitude.

6. In the rats administered T; 15mg/day for 6 weeks, the diameters of muscle

(8% $45 198D

fibers in the leg were shorter than that of controls.
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SN, JIBERAZEANSWHARHC ST
LHEFIS5 28 b, ES6HEI12HAFTOA
© FoRBET, RigEEol, BEYHEL
TWTY, FREFRBEETTEORBCS 55
36 6 (B9 G, LH27TH) THDH. FHE
#ix, 36.6 T, JRIMEARNE, 20 H XD 284
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Table 1. Clinical signs, symptoms and E. M. G. findings
of 36 cases of patients with Graves’ disease

No.| & |t ew mnird | B % ey o0 '%Jg@gsﬁ
1| S.F. | F |49 174 — - 222 D D
2| M.F. | F |23 1.5% — - 532 D D
3| F.T. | F |24 14E — - 177 D D
4| H.H. | M |40 247 R Tkg | — 351 A D
5| T.Y. | F |45 1A | — + 383 | A | D
6 N.K. | F |38 48| S5kg| + 345 | x B
7TIK.T. | F |43 14 | 10kg | + 641 C B
8| M.H. | F |31 1A | 10kg| — 283 | D | A
9| Y.K. | F |30 104 | — + |800LAE| D D

10| 0.K. | F |17 15 A — - 369 D B
11| S.Y. |F |6l 1.5»H8 — + 465 D C
12| K.K. | F |48 10 — + 387 D A
13| N.H | F |18 25 A — - 215 A B
4] O.T. | F |57 37 R — - 311 D B
15| M.M. | F |34 6» R 8kg | — 188 D B
16| K.M. | M | 44 24| kg | — 704 C D
17| S.S. | M |48 27 A 5kg | + 479 D A
18| A.S. | F |47 17 A 6kg | + 205 C D
19| K.S. | F |35 24 — - 314 D B
20| LR. | F |33 3» A — + 314 C D
21 Y.T. | M |53 9% H | 23kg | + 288 X A
22| M.H. | F | 40 246 | 7.5kg | — 266 D D
23| T.R. | F | 46 1» A 3kg | + 388 B C
241 Y.S. | M |31 22 R — + 700 A D
25| H.S. | F |20 3 | 1.5kg | — 309 D A
26| LH | F |50 284 — - 322 D X
21 LY. | M |32 3 3kg | — 277 D A
28| F.N. | F |45 3 A 6kg | — 380 C D
29| S.S. | F | 24| 4»A| — = 483 | D | D
30| S.S. | M |20 548 | 12kg | + 295 B B
31| MM. | F | 49 20R 13kg | + 568 A B
321 0.S. | F |21 178 — - 901 B D
33| 0.T. |F |31 242 | 17kg | + 320 A D
4! F.T. |M|22 61 A 8kg | — 217 C B
3] Y.S. | F |29 1.54¢ 4kg | + 278 D A
36| 0.Y. | M |41 84 A — + | 364 A D

type A: increase of high frequency component

type B : increase of high frequency component and decrease

of low frequency component
type C: abnormalities of frequency component analysis and
decrease of integrated amplitude
type D: no significant difference from controls
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Ak B BRI O Fe R, Bk 9 Bl 2 61 (22%)
ZED BRI, Fiho, KEEAE, £EFIF 19
%l (53 %) oEZ BDdHHH, 1.5kg~23kg
(P15 9.1kg) DEFETH 7. I T fHIX,
WE kZ2REEARELY S L.

2. HENZEL

BRI OWC, BERGTEERESEY
BELT, FEREBETS L, UTo 48K
ST ENTER. Thbb,

AR BERSIC B$\T, 400Hz Bl Lo

EREES NERCHEINLA LD
BAI: 400 Hz M F

Wilcoxon #%E T, FEDOEY RdTed -
Vo XO)
i PIZRHERZE L
Table 2 /R L7n<, EREEHROELE=
AR A BENE YRS &, EiiREH
ToREHMRE (A~CE) %, BH8HIH6
B (75 %), w266+ 108 38%) T, £
ZAMCRWTE, BEIFIFSH (56 %),
ik 26 Bih 146 (54 %) TH o7, KiZ,
Fic BEN bR b0, FBEIGIF 24
(229%), LW 276IF 4461 (15%), Fl\WTh

O E RS O Table 2. E. M. G. findings in the initial examinations
Bomme, MEES | = A M MEEHRO= AN
400Hz LT DK HEXTE | |(A~CH(A~O)
BEERS OEE A'B|C D|A|B|C ‘ D (A+C)! E D+D| 78
=N ~ i
DIET&iRD ﬁ‘3 1] 2 2‘3{2|014\ 2 ] 6 | o | 1
LD Male ! '
CHI: AR 7% % |38 13|25 25|83 2] ojae) 22 | & | o m
BRI | 4] 2| 4|16 4| 8] 212 4 | 15 6 2
Female -
?fmg?%ﬁf % 15| 8]15]62 15'31[ 8|46 | 15 ‘ 56 | 22 ! 7
)
DI (HEA(): _w% || s | 5% |
1000 1000
900 1A 900 {@
8001 . 800 °
700{Aa o 7001 e .

Serum T3 value (ng/di)

Duration of illness ( year )

a

Serum Tz value (ng/dl)

Duration of illness ( year )

b

Fig. 1. The correlation between duration of illness and serum T, value with abnormal

findings in E. M. G.

(1-a: pretibial muscle,

1-b: deltoid muscle)

A type A A: type B Ot type C @®: type D
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WZEOFHBXATR & RMEHE, ff TsE
L DB3tR%, Fig. 1 (a, b) Rl RN
MTRHBERFTRTAR L DROMOATEE
DEEX RBDI. Ticbhb, 400Hz LEOFER
BERSOWNT5AMI b, Blolhr o7
DREDFREM T, Fio. Mid Ty EE LA
BRIERD B ek o 1.
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v
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I
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N X,
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® 0y
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]
.
/%
10 10 {///
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FM#E 18A
Fig. 2-a
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BEROMH 1 ~4» B RCIT-7c. EREE
GOREFAY AL L DX, HEH 36 %,
RGBS EE TF% EERC 17 % (FMEi1ER
T©36%), FHiErl1EBTISYG, FMEl»
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BHote. ESAGTL, 1HBER5 %IRRT
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(Fiai 1 BET58 %), Fhitk 1 BET56 %,
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GO
(%)

WoE 1.77*

D

N

7

(Hz)
:{é
(%)
ROl 2.21

N B R
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L, HiERT, FRIRESREIER CIER, FTET 1
BEE, B0 HEREETRY &8 b
b, BRCHET S &, HRRIEHIC X 2 HEEE
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HORKL, METixALREL, 16%ERY
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TH Y, WL MR CENEYRDI.
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Fig. 2. E. M. G. findings of patients with Graves’ disease before and after treatments

(* p<0.05)

] controls

% patients with Graves’ disease
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b, E=AG ik, 400Hz Lo FEo
Bmnabhis. UL, FH1EME, 12
A%, 2»AH%, 47AHLEBHET-ER
WTFRLEFALOEXRDT, BREEFD
CHIEBLLIEELLRS.
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BELABROEBEYH T, #A¥rRa~7 L1
o—iREED EHEMLD BR EBHEY BHL
fo. W, TR=FES, RESHLHO0L,
AEAIT 5 H ATl LIt EBRAFIAL, SR
RO SIEE M A EH L. JEE, 7THE
25 i 6B% £ T, Ts (73
v® RHERIE) 11, ML E 10mg/ml DF|
ETHREKRTHABR & (FR L EREL T TR
BFERS (BXbom, HEE lmm O &E» 7
—F ) B{ToTc. fAkhk, Mo - FHE
Rkl L KEx HHCE X 7.

I ¥ & X &

WS » b (4 220~245¢g) 301L, HF 5 +
(fk 300~370 g) 30 %, MEAMERFL Ts 5
£ 10mg/H, 20mg/H o 3PS5, HERNE
{t, AEOE(LH Tz, Ts 20 mg/HEGH
3, BRI BB AERDNELL, B
2 EBREIT &FIEE LA, Ts 10mg/BEEH#
T, REBRIVBETH . 2HEUROH
BXZx, Fig. 3Rl Xoic, ELE

(%)

27 Z N
Fig. 3. E. M. G. firidings of rats adminis-
trated T; 10mg/day for two weeks

%, rats treated with T,
[] controls (* p<0.05)

BT, AREOERERS OWN, ERER
SOETERTBEIREDL NI, Fi, M,
M X BET bR o, WL, T, #5
B#% 15mg/A & L CHEED BER 770,
Sy FPDFETL L, HERE(E 10mg/H
LREEOHERFEITH Y, #ELLL. T 50
TeDDOFEEC X AHEY, T rAFRLE
Bz x5 Ty 15mg/HBEEH, 788K 1ml/H
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Kigse 378
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N

\\\\\

341 521 802 180 (Hz)
Fig. 4. E.M.G. findings of rats treated
with water for four weeks
y rats treated with water
[] controls (* p<0.05)

L 4
(g)
300
n=5
50 n=16
n=56
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%
10 1 12 13 14 EM

(w)
Fig. 5. Weight of rats

o—o0 rats treated with T,
® —eo rats treated with water
x —x controls

BERE RO ELBEO 3T DT HELL.
Fig. 4 © 4 BHED HBERE /RL. BECX
D BRERTBEC Zbhsh (Fig. 5), #

BT Bk /e  BUE L Rk FEIL
>,

II: %8 T, #%E5(CL37v POHER
Z1{t
a. EBRMHERUHAE
A AKx—% 7 v b (Hf, (A8 215~250¢g,
10 #8#®) 60 Pi#, T, 15 mg/H #5830 1K,
SEALERE 30 LD 2 BAC i, HERLICHE
i, BENEEFEIFEETH L, SR
ADREE BT, 6BERETHRELKL. HoOW
BBz, 6BRER, =—TARBETT
TRREEER (e 7 28D ROREEHZ/NER

CHBL 7YV A A%y VT 4dp DY R ZER

LT, =2-~7@BiikERERYE, DPNH Zuf
IToTC.
b. R b |

Ty BEFTIE, ELBERCHNRE5RK]
BHEICRWT, SEAERG OBEDHEMNZD
bhte. Lal, EEAERSOELROESE
oW THEBEDERIRD LR (Fig. 6-a).
28% T, SRRSO, 1BEOL
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N\
A\
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|
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NN

Fig. 6-b
- control 3.58
aai T3R5 2.56
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N
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7 7

DA
A\

/ 7

1 521 802 1280 (Hz)

Fig. 6-¢

g
B

Fig. 6. E.M.G. findings of rats treated

6-a:
6-b:
6-c:

with T3 15mg/day

one week after initiation of treatment
two weeks after initiation of treatment
three weeks after initiation of treat-
ment
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DIVEBRELLLY, XLIERERG D
(st - 7c (Fig. 6-b). #r5Bara1 3 8%
BRI, BRSSO ¥ & AR BES DIE
Tk beFER L (Fig. 6c), ZhbnZ
1biL 6 BH% Tk L TR B hi, LaL, &
SEDIE T, BEHEse A7 7 2a0%

a b
Fig. 7. Histological features of the triceps
of rats

a: rats treated with Ty
b: control (DPNH, x439)

OHBELIXU D 1 BHE LD 5 BE ETTIEA
S, 6BEFEBHCIILDTHEREOETER
Bz, 6 EEOMBFAT RIXARE bIRET
% type I fiber &, HERIHE $E5 type
I fiber 2B AHBRD. LarL, fHx
DFMiE D BEE O BEEE, T HERFITEL
BRAC AL L e o T 5 (Fig. 7).
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HURIRBSRETLERE T 5 <7 — DFHEX
BIA M O B2, Peterson® (1949), Sander-
son & Adey -1 (1949, 1952), Richardson!®
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DA LRAABIT\5%, Sanderson & Adey
T X 5E, FHEBEMOFFRREROKT, &
LR T ROSHEEESBALOHEMNR L OIS
LEbh, EFRORE®DW BV TL IR
BOFTRARL TS, Thbo ZL™ i1,
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(8% H4F 1982)

MRAREEE § 4 0 F — IR T R T,
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5 BB BT D BRI ORI L%
ZBRTVS, 1 3 FF—TB\ T, iR
MEDHEHME, BT X 5 RO TR
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Z D FAED BB T > BRIEEN BT
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Abh s HERATRT Tk, EEELMD F
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BMNIFAF TR, RBOETHEZD, &
BALETLD. TOERNEHEREBEMIED D
ha., ThbbSHENEHERM X, 120
BEMNAEE U ETHD HELE IhTWD
2, SHEHESIE1 o0 NMUKET A 4D
HED SR B DI DTG T 5 24 3 v 7
DTHE L > THETS EEZDRTWS. IE
EEBBEMIIDI &b 2~3HETHY, 4
FED B b 0™ 3% BT FTE R
W, I RF—TiE, TOHBRAERSVON
B THDH, o3, HiRfEoREC X
BIEHRDETAD 500, WK—EDLHE
OERITH L TSRS L b & LET,
b %D NMU oA LETHS. F
7o, HENLETIE, XLIEREEROEHIC
I AFEBEERDO A& —viabhb, OB
Si3, EFEH T IUEHCOR Abh5
2, I ARF =T, BOERCLAELBRD
o s.

Db X 57 HBRATRE LTo @ EEE
(LR O ERE, @ KB, O LHHMED
B, @ FHHEBR O 4 552EEL, KPR
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T, YkofiRc, X FEWC HKLE
HREERSH e A L 75 AL BEHESEOHA
EbhRICIVBH L. Zhbit, TR
BH™ kb MiRfREOHEC KA DIT
WBA, FHHFLI OFkE FIRRBAETTERE D
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I FRF—HRA AT

FORBRBSRETUERECHE 5 S A < F — DFFEN
WX B BRI, BEROMED P ERD L,
80~90 % LMD TH <, FEHEDHETL D%
LERTH T, L, #EFROWETIE, H
ERAREX —BT e, FEM, EHEHTH-
fo. ThbaEED XY EBNRAERS O
BECYXBeA NS F A 2—vORLE, B
WESMED ETWE X% BRIk e g2
L, AHRO 36 Flc kit s ML HEXKE
X, ERREGC B\WTAT BT A5~
O HBMFEIE. R RD L, HBHETIES
BirR 6 6 (75 %), Tk 26 Bl 10 61 (38 %)
TEENEL, ZOBEEDLECHETII
ROWMEINMEN R BN D, —F, FHEFIC
2B E, ESAG TIL54%T, BHEIFIHS
i (56 %), Ltk 26 Bid 14 4 (54 %) TB=E
NEDHR, EEFZLN TRV, Lichi-
T, BHETIE 4 8F — e e ~ETE B
TN EWZ D, —C FRIE B RETTERE I
5 34— %, PEGEAAICE b i <, 2
FRRAER b EBTH e, =AM, BER,
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