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Table 1. Basal metabolic rate (BMR), trijodothyronine resin uptake (Ti- RSU), serum
total thyroxine (T4) and radiciodine uptake at 24 hours (94h-1311-Uptake)
in nine patients with a history of thyrotoxic periodic paralysis

Patint | C85 | sex | RS | TS edtomny |
Y 54 M + 21.2 41.6 16.7 45.8
S.N 18 M + 18.8 43.2 14.3 71.3
I.M. 28 M + 55.5 4.2 14.6 61.6
Y. Y 23 M + 29.4 45.0 16.6 68.6
T. 1. 19 M + 25.0 43.5 13.8 54.5
Y.B 45 M + 27.1 46.2 18.3 83.0
T. M. 27 M + 42.4 45.0 16.7 70.0
N. K 27 M + 66.5 59.7 15.9 66.5
K. T 33 M + 44.0 48.2 12.1 72.5
Mean 30 + 36.7 46.3 15.4 66.0
+SD 12 16.5 5.4 1.9 10.9

Normal values: BMR =+10%, Ts-RSU=25t037%, T4 =7.0 to 13.0 ug/100 ml,

24 h-131 1~ Uptake = 10 to 40 %

Table 2. Changes of blood pressure in five patients with an induced

complete quadriplegia.

Pati During complete Within 30 min after

atient Before 5 . the onest of complete
quadriplegia quadriplegia.

Syst. Diast. Syst. Diast. Syst. Diast.

T. Y. 132 mmHg 62mmHg | 156 mmHg 72 mmHg | 122 mmHg 54 mmHg

I. M. 114 60 162 58 116 58

Y. Y. 114 40 136 4 112 38

T. I. 108 48 134 4 110 40

K. T. 116 50 166 52 120 46

Mean 117 52 151 54 116 47

*SD 9 9 15 12 5 9

. WEEE L H

MEFBMHEE, ~~% b2V (Het), PRA,PC, PA
B X UMFERERFLE, G-I ARS X U515~30
SREBTTY, FRERREIZ 1 ~ 2 FHEMECHRmL
7z, PRA i Skinner #gii#kic & 3 Bioassay ¥
T{F-o72, pooled plasma DZEMEHIL10.9% LA

THoiz, PC It radioimmunoassay =4 0 #EEL,
PA |3 Bayard 610) D F ¥ paperchromato-
graphy iz & U 43EEHHRH% radioimmunoassay 2 &
N HIsE L7z, pooled plasma ¢ within- & U} between-
assay OEEEHIE, PC TI310.0%LiA, PA T
1314.3% AN TH - 72, Het I2B#EE, M#E Na
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B L UKW, Technicon Auto Analyzer 1z & 1 §IE 3E) CRBTIMERELAD o Nk, i 3FT

Ulzo MfamsE ik oz L ., i, Gl AFHI05, 1204, 16050 —i@iE e FROe
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N B HBLL 25 72,
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Table 3, Changes of plasma electrolytes, hematocrit (Hct), plasma renin activity (PRA),
plasma cortisol (PC), plasma aldosterone (PA) and blood sugar during glucose
and insulin infusion in five patients with an induced complete quadriplegia.

. ithi in before ithi i i
Patient | Before |y 010 T bo ke | pain 1o min after quadr oot
Serum sodium concentration (mEq/1)
T. Y 143 127 - 147
I. M. 136 134 134 140
Y. Y. 149 138 135 144
T. I. 147 129 131 148
K. T. 144 135 128 142
Mean 144 133 132 14
*SD - 5.0 4.5 3.2 2.9
Serum potassium concentration (mEq/1)
T. Y 4.2 2.9 - 2.4
I. M. 3.9 3.0 2.7 2.0
Y. Y. 3.7 3.6 2.2 1.8
"T. 1 4.8 3.0 1.7 1.6
K. T. 4.5 3.3 2,1 1.7
Mean 4.2 3.2 2.2 1.9
*SD 0.4 0.3 0.4 0.3
Hematocrit (%)
T. Y 44.5 44.5 - 50.5
I. M. 43,5 36.5 41.5 45.0
Y. Y. 45.0 43.0 42.0 50.0
T. I 40.5 38.0 35.0 43.7
K. T. 42.0 39.0 39.0 47.8
Mean 4.1 40.5 40.0 47.3
+SD 1.9 3.9 3.2 3.2
Plasma renin activity (ng/ml /h)
T. Y 1.8 1.3 - 8.9
I. M. 2.7 2.1 2.6 12.1
Y Y. 2.8 2.0 1.8 9.2
T. I 2.3 2.8 2.3 ) 8.3
K. T. 1.7 1.6 1.9 7.3
Mean 2.3 2.0 2.2 9.2
+=SD 0.5 0.6 0.4 1.8
Cont.




Table 3 (cont.).

. Within 15 min before ithi in a i
Patient Before the onést of attack §ﬁll‘e h(:rrlleg r:fl nattf;:flr: 21?55??;)1(;0;?5 fete
Plasma cortisol (ug /100 ml)
T. Y 14.0 7.0 10.8 19.2
I. M. 9.2 6.6 9.2 14.0
Y. Y. 8.2 8.2 9.6 18.6
T. 1 7.6 9.0 12.0 22.5
K. T. 10.0 10.8 14.7 24.2
Mean 9.8 8.3 11.3 19.7
*SD 2.5 1.7 2.2 3.9
Plasma aldosterone (ng /100 ml)
T. Y 8.2 5.6 - 36.8
I. M- 10.4 4.7 7.5 37.6
Y. Y. 13.8 7.1 6.5 51.8
T. 1 11.8 11.8 8.2 42.3
K. T 9.2 7.2 7.6 37.6
Mean 10.7 7.3 7.5 41.2
+SD 2.2 2.7 0.7 6.3
Blood sugar (mg/100 ml)

T. Y 113 952 - 258
I. M 92 656 800 237
Y. Y. 123 920 964 297
T. 1 90 470 501 300
K. T. 87 858 1144 142
Mean 101 M 852 247
+SD 16 204 273 67
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1. MECEE (F2)

5 il on I FE O M 1 & AT, IUAERE 117 £ 9mmHg
ERR52+ 9 mmHeg TSELmERRERIC I3, £ 151
+15, 54+12mmHg ¥ &0, [EHEREEC LA
L (P<0.001), SEEMBARERIRE, 305 APICRIE
iiE LT,

o . IMEEMEE, Het, PRA, PC, PA UM
HOES (%3)

1) G-1 &FFEIDFHHE
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Fig. 1. Serial changes in blood sugar, hematocrit, plasma renin activity (PRA),

plasma aldosterone, plasma ACTH, plasma cortisol, urine volume and electrolytes in
serum and urine during glucose and insulin infusion in patient K. T. with an induced

complete quadriple gia.
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Hot, FLTUFEMERRL D%, 2 BHEOFEHR
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E# Tk o, Het, PRA, PC, PAWx Gl
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7z, MIEK (X, ETTRI4.420.4mEq/ € 26 &FBALA

Table 4, Urinary volume, urinary sodium and potassium excretion
before and after the onset of complete paralysis in four
patients with an induced complete quadriplegia

patiet | G sl o lete | oot o ot el
paralysis
Urinary volum (ml)
I. M. 1320 170
Y. Y. /980 370
T. 1 910 —
K. T 1010 385
Mean 1055 308
+SD 182 120
Urinary sodium (mEgq)
I. M. 39.8 75
Y. Y. 73.6 15.2
T. I. 53.0 _
K. T. 58.2 18.6
Mean 56.2 13.8
*SD 14.0 5.7
Urinary potassium (mEq)
I. M. 2.9 0.4
Y. Y. 3.5 2.3
T. I. 2.5 -
K. T. 4.5 2.0
Mean 3.4 1.6
*SD 0.9 1.0
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Table 5. Change of blood pressure in four patients in whom an induction
produced only slight weakness of the legs or failed.

Patient Before 60 min 90 min
Syst, Diast. Syst. Diast. Syst. Diast.

N. K. | 124mmHg 58 mmHg | 138 mmHg 58 mmHg | 130 mmHg 54 mmHg
T. M. 118 40 120 46 118 52

Y. B. | 138 68 132 76 148 80

N. S. 110 56 114 60 116 54

Mean 123 56 126 60 128 60

*SD 12 12 11 12 14 13

Table 6. Changes of electrolytes, hematocrit (Hct), plasma renin activity (PRA),
plasma cortisol (PC), plasma aldosterone (PA) and blood sugar during
glucose and insulin infusion in four patients in whom an induction

produced only slight weakness of the legs or failed.

Patient | Before 30 min gomin | 120 min 180 min
Serum sodium concentration (mEq/1)
N. K 143 141 140 143 143
T. M 143 144 142 145 140
Y. B 144 143 144 146 148
N. S 148 144 142 146 148
Mean 145 143 142 145 145
+SD 2.4 1.4 1.6 1.4 3.9
Serum potassium concentration (mEq/1)
N. K. 4.6 4.8 4.2 4.4 4.1
T. M 3.9 3.0 2.3 2.3 3.3
Y. B. 4.7 4.6 4.7 4.2 3.6
N. S. 4.5 4.1 4.3 4.2 4.5
Mean 4.4 4.1 3.9 3.8 3.9
£SD 0.4 0.8 1.1 1.0 0.5
Hematocrit (%) -
N. K. 41.0 41.0 41.0 40.0 43.0
T. M. 43.0 41.5 41.5 43.5 44.2
Y. B. 36.5 36.0 34.5 35.5 38.0
N. S. 46.0 43.0 44.0 46.0 46.0
Mean 41.6 40.4 40.3 41.3 42.8
+SD 4.0 3.0 4.1 4.6 3.4
Plasma renin activity (ng/mi/h)
N K 2.5 2.3 2.3 2.3 2.1
T M 2.0 1.8 1.8 2.5 2.9
Y B 2.8 2.6 2.4 2.6 2.4
N S 2.6 2.2 2.1 2.2 2.8
Mean 2.5 2.2 2.2 2.4 2.6
+SD 0.3 0.3 0.3 0.2 0.4
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Table 6 (cont).

Patient Before 30 min 60 min 120 min 180 min

Plasma cortiso! (ug /100 ml)

N. K. 12.4 8.2 9.0 12.8 6.8
T M 6.6 5.9 8.0 11.6 10.6
Y- B 9.4 - 12.5 10.1 -
N. S. 8.0 6.8 10.2 9.6 6.0
Mean 9.1 7.0 9.9 11.0 7.8
+*SD 2.5 1.2 1.9 1.5 2.5
Plasma aldosterone (ng /100 ml)
N- K. 11.2 10.8 10.5 9.3 10.4
T. M. 13.0 8.4 9.1 12.6 16.4
Y. B 12.8 10.6 11.8 14.7 12.8
N. S. 13.6 10.4 8.6 10.0 14.0
Mean 12.7 10.1 10.0 11.7 13.4
+SD 1.0 1.1 1.4 2.5 2.5
Blood sugar (mg/ 100 ml)
N. K. 104 424 450 250 183
T. M. 140 480 536 138 132
Y- B 96 382 451 481 57
N. S. 78 427 495 200 70
Mean 105 428 483 267 110
+SD 26 40 41 150 59

Table 7. Urinary volume, urinary sodium and potassium excretion during the first
three hours after the biginning of infusion in four patients in whom an
induction produced only slight weakness of the legs or failed.

Patient Urinary volume (ml) | Urinary sodium (mEq) | Urinary potassium (mEq)
N. K. 620 53 1.7

T. M. 380 31 6.0

Y. B. 400 30 4.3

N. S. 460 42 2.2

Mean 465 39 3.6

SD 109 11 2.0

# 120 54C3.8+1.0mEq/ ¢ »ETHEAZRL 2, H R Na BRUKOFgHEt#IE&4,39.0+11.0, 3.6
FOLE TR Tz, MBI AREIOFE 105 £26 +2.0mEq/ ¢ THH T,
mg/100mln & EFTBAIA604> CIE(HE 483 £ 41mg/100m

LERCHMLE (P<0.01), = O, 54k = ®
JESER B 5 FloMEOEMc L, FECETLT 1. BRBERECBF2 V=Y« TLVFATOY
Wiz (P <0.05), %, BLUTEGEBEROBEE VT,

3 RERUCRTEREOLH (£7) EK MR REOBR, b5 EHER

Gl &THpaNGE 3 B0 PR & 13465 £109me T, 2k B PRESEERORE 7 v F AT o v HRECBIL

BRI SR
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Abstract

Changes in serum electrolytes, hematocrit (Hct), plasma renin activity (PRA), plasma
cortisol (PC) and plasma aldosterone (PA) induced by glucose and insulin (Gl) infusion
were serially investigated in nine patients with periodic thyrotoxic paralysis. An attack
which developed into complete quadriplegia was induced within 90 min after the
initiation of GI infusion in five of nine patients. Only a slight paralysis of the legs
was produced in the other three patients and induction did not materialize in one. In
five patients with complete quadriplegia, the mean values of serum sodium and
potassium concentrations, Hct, PRA, PC and PA slightly decreased immediately after the
initiation of the GI infusion. Induction of paralytic attack was not accompanied by any
significant changes in serum sodium concentration, Het, PC and PA either 15 min before
or after the onset of attack, while the serum potassium concentration progressively
decreased and an increase in PC and PA associated with an increase of Hct and PRA
reached a peak level at the stage of complete quadriplegia. In patient K. T. plasma ACTH
did not show any change before the onset of paralysis, while it increased abruptly
during the developement of complete paralysis. The marked increase in urinary volume,

"urinary sodium and blood sugar was observed after the initiation of GI infusion and
rapidly decreased after the developement of complete paralysis. On the other hand, in
four patients in whom an infusion produced slight or no paralysis of the legs, changes
in serum sodium concentration, Hct, PRA, PC and PA were insignificant while serum
potassium concentration was slightly but insignificantly decreased. Th rise of blood
sugar was significantly lower than in those who developed complete paralysis.

These results suggest that aldosterone does not play an active role in the induction
of paralytic attack by GI infusion, and the ACTH dependent mineralocorticoids (MC) will
also be unlikely to be involved since an increase of endogerous ACTH secretion was
not observed preceding the onset of an attack, although the possible role of increased
MC due to altered steroidogenesis still remains to be elucidated.

Hyperaldosteronism seen during the developement of complete quadriplegia was
considered to be secondarily caused by volume depletion, as demonstrated by
simultaneous increase in PRA and Hct, and partly by a change in potassium homeostasis
and the increase in ACTH secretion.
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