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EE] B/ WS/ 258 R BA T kR VAN 7 B TR R PR R (TPP) B A MIA T IR
Fik SR TR B O BEALT BRSO, B 2017 4F 1 A & 2018 4F 12 A ACER K25 — K 2Rt
WOIE I TPP B AR N X4, S BEHLE 72 0 FR B 4 A R AN 9T 20 . iR 50 191 53 52 I PRI 6 &
BElsc s, Fo i iR 4l 26 6], WFFT 4L 24 . XRRZL LG TR IKANAD 5 ISR A4S T | melkg 2538 /R 1 IR A 7
JOKANER o L M RS 44 10 mmol/h , #MIIR BE Y4 200 mmol/L,  HCATT2H 55 35 0 — R IfG R 4E6 L JIL 9 58
N FTE I AY MLARKOSE AN B | LIRS 2 AT 477 T I 8] DL R A AR A i r s Bk s M 0 0 2 PR
FR AN, SR WIALRFEITER AR AR TTREAEEC(BMD), ORI | A B S22 F8 bR S — Bl R
TR i 22 SIS X S0 R e, WS 2 R WU A 2 T 4758 R s A B 2. 476 (h: 5.34 £ 2.15
F 7.17 +3.80), %M i A B0 /D (mmol : 54.58 + 15.60 H. 68.08 +23.84), [z Bk M40 & 4 %8 [ 25.00% (6/24)
I 57.69% (15/26) ) Mo 81 S s A A= 3 (29.17% (77/24) L 73.08% (19/26) ) W B4 , 22 H A it X
(¥ P<0.05), it /IR 2896 RIS AN A 7 T 0 35 40 5 TPP S8 WL IR & 1], kA 4 i o, I
ARG S Bk 25 0 2R 2, 5 v TPP FR B AMNEIAY T (e 4k o
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[Abstract] Objective To observe the efficacy of low-dose propranolol combined with intravenous potassium
supplement in the treatment of patients with thyrotoxicosis-associated with periodic paralysis (TPP). Methods A
prospective, single center, randomized controlled study was conducted, and the TPP patients admitted to the emergency
department of the Second Hospital of Hebei Medical University from January 2017 to December 2018 were selected as the

study objects. According to random number table method, the patients were divided into control group and study group.

Finally, 50 patients completed the clinical trial and data collection, including 26 patients in the control group and 24 patients

in the study group. The control group was given intravenous potassium supplement and study group was orally given
propranolol (1 mg/kg) combined with intravenous potassium supplement. The intravenous drip of potassium supplement rate
of the two groups were 10 mmol/h, and the potassium concentration was 200 mmol/L. The general clinical data, the level of
blood potassium and total amount of potassium supplement from the initiation of potassium chloride therapy to the recovery of

sufficient muscle strength to ambulate, the recovery time of sufficient muscle strength to ambulate, the incidences of rebound

hyperkalemia and abnormal hypokalemia in the process of potassium supplement were compared between the two groups of

patients.

Results There were no statistical significant differences in general clinical data such as gender, age, body mass

index (BMI), heart rate, blood pressure and laboratory indexes on admission between the two groups of patients. Compared to
the control group, the recovery time of sufficient muscle strength to ambulate was significantly shortened (hours: 5.34 £2.15
vs. 7.17 +3.80), the total amount of potassium supplement was obviously less (mmol: 54.58 +15.60 vs. 68.08 +23.84), the
incidence of rebound hyperkalemia [25.00% (6/24) vs. 57.69% (15/26)] and the total incidence of abnormal blood potassium
[29.17% (7/24) vs. 73.08% (19/26)] were both significantly lower in the study group, the differences being statistically
significant (all P < 0.05). Conclusion Low-dose propranolol combined with intravenous potassium supplement can
significantly reduce the recovery time of muscle strength, the dosage of potassium supplement and the incidence of rebound
hyperkalemia, and improve the safety of potassium supplement therapy in patients with TPP.
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FH T A JE 00 JRR B (TPP) 2 FFIR Jit 2 RE T 1
(FJ0) B3 0 —Fp /D UL 2 It &E . R T &
Hh A 1.8% %k TPP, TPP M3 (RN EI 2 K
20 ~40 % 4L T BN RO AT
ARBREERE S NUTC 7 slomese , B UL 52 R, 85
I I LR AT A B KUK > AR ok B2 TPP
HIT R AR 7 =0, AT etk B LR
2 H B AT AE O T 5 2 E B, AN 7R R T A S A
I PRAFFE S8, 59% ~ 70% (1) TPP & (e 4 MATT
kAR R BRI AR 26% 1 R R AR R PE
R AR, R I, 76 i R PP R EE R TPP F 4T A
BITIIRES . TPP M B P 45 TR R B
ZARBH T RS 28 /R, Hom il e R R T ]
AR AR Sz B e L 49 % 2 M AR a4 1) e O
PERAMITRYT L et B FIIEIE T ZEE R 1Y
il AR RO s2E S k7 ST HAT TPP #hT
TRITAFAERIG PRIAUBS: LA S AN R Y7 e A rpod) 35 2%
& IR IO 700 2 v JCBH A 7 28, itk — 25455 TPP
FBE e G AR Tn) B, AR 5 P B4l RN B
RF S 289 R R T R M P Rk S8 7 TPP
BEAMEYT TR N HECR , B RS MIEIT 1Y
JP RO 24 IR AR .

1 #RE5HE

1.1 WFFERES Rer4H 2017 45 1 A & 2018 4F 12 A
W5 W], eI AL RN R 2256 — R B 22 Rt iz vy
TPP 835 htt 58 BIFF G AbnifE. Horr 5 451 PRHAth
BRI R Z 5AHESE, Hidy 53 Bl BENLEC 71500 %t
WEZH (27 151)) FFFE4E (26 1), Fe2%, %o B4 26 16)
JAFRAL 24 51 £ 35 5 e AR A BRI A , Sk
TEREILE 1.

S8{ITPP A& AN brifi

26 BEHELES S

SeHBEEm S

B2 25 Sl e =S

e L B A
B
SS A RN L
27451 B AR B 26{51 B HEAFIELL
BTHIIME TR R 2R
Ll IR
W i it
G BCE TR
AR AT
6B AR SR 4B SR A

E1 HcEERMERE(TPP) 2S5 REER

L1l AR © F54 (Rl ) s
WK 5 @) I AR H 2R 2 i B ARE B , N REATE
@ 1A E <3.0 mmol/L ; @ BLZHIAL T#MH
I HARMRAAEE B B 2 MARBHA 7
112 HeBRARAE « © Hofts 5 DR R A AT P RIS
@ 2 | L A IR
113 (RHEE AW G B AR B bR IRk
WAL EERF KA BB RIS B2 51 2tk (it
51 2017-P037), T A 9 ABIF 55 1 H 35 1 25 8 v
EhES e
1.2 WSS 6 BRAL 45 T Wbk 7o AL B, v o
PR RMIP R 10 mmol/h, #M & JE A 200 mmol/L;
WAL T R 1 me/kg #2518 IR IG R G #R Ik Ab 72
LI , a0 A s AN TR 10 mmol/h, MV
&8 200 mmol/L, MR Hh 25 T RSO HL IS
TEYT AR P PR R A O R B T i R
15, T MR R A7 0 AN 83 39 i 28 20 mmol/h, DR
IEBE L4,
1.3 WEFE bR WU B E I — B 2420k A g
ABER A3 AR TR AT IR O AT
ML IURF | 86 L AR BRI REFE AR . 1R
W7o Wa A/ Nt i 40 B L1 284k, R LT PR 2
] RUATAE 20 1b AN LBl R LR A
ENATESE 6 ho Gt BENIKE Zrl1715E
At A ALK WL R A 28 0] A7 T ) R b
SVEEAE SR R AN R v S e v A R R
PEAR AR B K ARSI . ROk 5 1 RS A MIA Y T
o P AR A >5.0 mmol/L 5 B AR i AP
BAMEPIEYT AR P A i A KA S T 1L
AR =0.1 mmol/L"®'. T M i v .0 Hi P21 57
WAGOL . [R]F WERAMER  F p ERE AAS B,
5 5 i SO TR ORI | T PRI XS
1.4 St W SPSS 19.0 Geit k- 3k 74K
P WAL A5 A IEZS AR BT 2 ORI S + A
WEZE (R ts) Fo R o K 5 THECER LUSTBOR i
SR R xR, P<0.05 WERAGIF
2 % R
2.1 —fBEERN(FR 1) - B Ih g A 50 141 TPP f,
Horp 2 vk 2 5, 5 1 48 il ; AE % 18 ~51 %, F- 1
(30.84+8.19) % s fEHRAR IR (TSH) 4 < 0.03 mU/L.
PIAL R BIPER) A | AT AR B (BMD) L&A
o0 TN S 1192 SO 11621 111 <31 N SN Y 5 |
JRE AL B TSH Ui B = i R R DR R (FTS). i
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BHUIR IR R (FT,) KPR 2 R TGI8 X
(B1P>0.05), 7] Lt 835 2 T al & (5 62%),
HREBARTC ), LT T S5 B . 38 fil &
FAAREP ILAE , 5 U0 FE IR IR QT [RIHZEL | ST
BEFRE. T AT U e m . 2 BB T s =eE
SERAHT, 4 I E AT, 3 5 B
W
2.2 HRITRL (2 1~2) « SXF A Fodss , iF o 20
H WU PR 2] 475 B i e B S 4 0, 4B
SRR (¥ P<0.05) 5 (HB L LS IR B =] 15
B A I K B 22 R BG4 L (P>0.05), T
ZH FR A H R B ok R0 Bl O R, AN e R e R
IR

AiFF 5T 20 B Bk e L A L 451 B AP T e
HEZH (P<<0.05), {H P £ [i) B2 i HEAVR i B & A= B A3 L
BERTG L (P>0.05), X4 19 4%
A B v I A S MR, e 6 51 il A >
5.5 mmol/L, 1 % >5.8 mmol/L, 5 & Hi &l 5 it
RS M AT AR , 45 T IR ZERFNES AT 7 5 IR 1R
WS IL 7 ) A S Bk o ot 0 g i i AR L
Hordr 1 Fm4ee >5.5 mmol/L, A, WFFE4H A 1 4
BE R 2518 R 5 BT 1 b 2= A5 S BH A -

%2 AEBITHEFWAE TPP &

#hsRIT A2 P M SRR E R R B L R
{1 S = 1R I T K I TR R g sy s

By T Ee) (%) (% ()
XTHEAL 26 15(57.69) 4(15.38) 73.08(19)
R 24 6(25.00) 1( 4.17) 29.17( 7)
x 1 5.480 1.750 9.640
P1H 0.020 0.190 0.002

TE A B 25 TR DR, P50 225 T BRI + 259k I
TPP g U SR IR

3 3

TPP (& TEAMITAYT AR Bt S kb s 1,
S R VAR B e 2 R T B i &
2RO o W L = RS a1 K
AL G EOT R GE 3T AR, I AR B AU . I IR
Hp P EEALR LA B T 2 B FH R Ik v e 38 R b
B M FE AT 1K 214 mmol/L, H % E3A 447 mmol/L, #b
B R B TT 3K 15 ~ 40 mmol/h - {HL 5 e i bl b
TR R A AR TR P [R] B in T M A B o
I, I R X TPP B35 45 T MIE YT B A7 7 48 e
JRUBSE , B T DAE AR, i) 22 45 a5 A M 202 Rt
P e AN 7 S e 7 B E R A0 [ R

TPP (1 B & R AL i R 52 4B, (0 S5 8%
WAHEVIXR. BETEREIAN, TPP B & FRIRE
TS B, B LR BRI MR | I 2R A
S5 | Na'-K'-ATP B HER0R " et 4 s
BT (KY) BRI 40N, 5 20l #7 7K 7 TR, M
5 | PR A, (R S B R R R 1Y . I RYR
7 TPP LAVY B2 3, 6 TR B iRy T i fy
—RERR B SRR BH R T 0 4 2 B
R RN PR Z R 0 A B AT . 3%
ZRIG IR —FhARIEREVE B SZARBE AR 7], a4
B EARE B SZIRTEE LA JBR 5 25 43 Wb A T ) AN 24
1k TPP kA7 A RIFTE R, Bl A )
17 (3 ~ 4 mg/kg) T Z5E /R AN AT 28 11 TPP &AEHAE]
S W A S A R 258 UK G
JT TPP (A SRS 7. eI R IG 7 i A v K
I 228 R B RRZ I RAE, WR TPP & AT
e s 5 A T BHA AR O, WIBR ) 1 R0 3 25 R
(IR R BEIT o BT R A HUIR IR A RN, 3 259
IRHEEEF R H 60 ~ 80 mg ', 454 = T 4 ik

* 1 ARRERFTAEME TPP BEBIGKRZHILE

gy % _EHED g BMI LF Wi HIIE gk 1 LT
- (f) B Lk (% ,x%s) (kgm’,x*s) (YK /min,x+s) (mmHg,x*s) (mmHg,x%+s) (mmol/L,x=+s) (umol/L,x=*s)
XTHEZH 26 25 1 3146+881 2435+1.72 96.61+ 9.55 13623+ 890 73.81+7.32 0.79+0.12 77.13 +£10.65
WAl 24 23 1 30.17+7.58 2440+1.89 9888+11.41 138.13+11.41 76.75+8.66 0.78 £0.15 7523+10.24

x oA 0.440 0.550 0.100 0.770 0.660 1.300 0.260 0.640

P 1A 0.510 0.580 0.930 0.350 0.520 0.200 0.800 0.520
(GES ik LA SR FT; FT, WUMRE A fER e DUDWRE R TE

ikl

(f) (mmol/L, x£s) (%, x%s) (4, x%s) (pmol/L,x*s) (pmol/L, x=+s) LA (mmol/L,x+s) (mmol,x+s) FFFFHtE] (h, x£s)

XHRZL 26 2.14+037 2.54+1.03 0.69+0.88 19.31+8.66 32.86+3.69 3.19+0.24 68.08 +23.84 7.17+3.80
WFgE4l 24 2.15+0.33 242+1.28 092+0.83 19.13+8.58 32.94+3.83 3.17+0.18 54.58 +15.60 534+2.15
RN 0.100 0.370 0.950 0.070 0.080 0.330 2.350 2.070
P1{H 0.950 0.710 0.360 0.940 0.950 0.670 0.020 0.040

TE « XPRZLZS TR B A28 TR IRAMET + 52808 R IR 5 TPP S FR TR BIEE IR, BMI A STt 4840, FT; Joiife 2§ — R A

R, FT, MUFEHRIEE 5 1 mmHg=~0.133 kPa
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A, ABFFE R /IR (1 mglkg) 2518 IRIGIT

AT FE R, P2 B 0 IR BR D e FE b (FT,
FT,) 7Kt 22 R g h24 0 X, IR TSH K<
0.03 mU/L, Rt —AT80 22081 . AL E LEAD
B S R v A M T R0 BT , R I R TR A A
PRI HA s ST 26 B, A AR A b .M
Sz 2 Y (S IREDS Ui IR T U SR R B
PEg ", BT rb R B B e A ) 451
K 42.00% , oo BEZH s b v i 4 4 2B SR B g
FEIEA s (EPL IR S AR & A R i 22 57
TGt E Lo #E—La00 SR FEAMIR YT i
Hh L XoF B 2 A I A S R R A R i TR AR AL
X REAE H A 1 R IR KA 3k 5.8 mmol/L, L H
] 2 BT 5 I A AR, 45 T IR ZEKIRY T IR IR A o

WA 25T TR 1 mg/kg 52598 /K 5 FH IR Tk
M 1222 B LTV R 2 A e A A R T
TFAFIE A, H P4l (A AR T 2 R 1Y
i (4 H 90 mmol ), $2 7 I EE £ MG TP I TPP
SEOE R A R R R R — e A
W s, S B v I 0 %) 2 A 5 M 751 2 A
L0 AN E T H 90 mmol B S5 Bk 5 o 4
f R A R 80% . A ARTISTLE B, ] TPP
THYT AR P A TR A MR T FE— e R BRI
Bk v I R AR

WF5E 2B, R HAR A 5 H T B B AR AR
P T I R K B e A e 02 AR RS R
FHZINGRI R 2538 IR AR PIAIE S B S 25 ARG B A1 ot
B A X AT R 28 R Al FH ) sl AR
HRCR A DA O, T BRI — Y. SR
IR FH /N 2598 R O, B9 4L BB WL A2 2 m
A5 A T B T 5 R A 1 48 0 e, 47 /N 3 2%
& IRBRA AN YT RER B U TPP BB F LS IR
MIFER

AHIF SR BB HEAT RSO L P, 38 AR
B I B R DG L R R IR QT [ A ZE G | ST
BUFBE. T PAEALU B . DR 4l 1 iR
H M 2838 /) Ja BT 1 R s = 4% B, FF
S0 HL WS IR & B & A% S BEL B A A
24 h J5 i A% G BRI AR 0T 2% T B I R I FH /N
T ZRIKIRIAYT TPP B AT 2241

YT ARIFFT A B A NEEAIF S, FE AN
R A A 1 AR AT B B U B e B R 1)
Hedtt it BFFR 48 AT A — o SR B, AR R
AN NI R Rt S L -

2 ERTIA /NG 2RI R IS KA MR T
A G TPP R WU IR S 5 I 18] D/ 4
B, AR O e LB 2R R 4R R TPP S A

RITIE e,
MR FiA M SRR oo
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