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Effect of Hypokalemia on Glucose Metabolism in Primary Hyperaldosteronism“
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ABSTRACT: Objective To investigate the effect of potassium deficiency on glucose and insulin meta-
bolism in primary hyperaldosteronism, including aldosterone-producing adenoma ( APA) and idiopathic hyper-
aldosteronism (IHA ). Methods Totally 178 patients who were diagnosed as primary hyperaldosteronism
(103 patients with APA and 75 with IHA) were divided into hypokalemia group and normal potassium group
according to their serum potassium levels. All patients received 3 hours of oral glucose tolerance test and aldo-
sterone test to observe the relationship among glucose, insulin and serum potassium. Results Area under
curve of serum potassium, area under curve of plasma insulin, and fasting serum insulin were significantly low-
er in the hypokalemia group than in the normal potassium group (P <0.05, P <0.01); area under curve of
glucose and aldosterone level were significantly higher in the hypokalemia group than in the normal potassium
group (P <0.05). The prevalence of metabolic syndrome was significantly higher in ITHA than in APA
(57.3% vs 38.8% ; P<0.05). Conclusion Hypokalemia may play an important role in inhibiting insulin
secretion in primary hyperaldosteronism.
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J5 & P B [ R 8% £ 5E ( primary hyperaldostero-
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F A A I I B0 Sy 3 2 0 R 2 1Y) — b 1A 43 I
W, TR b R [ R 23 0 R (aldosterone-pro-
ducing adenoma, APA) FI4F& P [ BRI Z5E (idi-
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(2) SEZAGA . o I KM [ AR K AR i R
TE I B R K o 78 I PR 3 30 S 4 2 4G A
MR b 4R B CT R HLIRE H 12 Wl
APA; =#EFEE LR CT R R AR S0, HR
B ERERL, B RANERIGITARCE 2 THA

SERRE SEMFEH <3.5 mmol/L & 4 AKX
MAPLE, AR RIEH A4, BEIR 352481 (impaired
glucose regulation, IGR) %] 2004 4E 7 A L E
SRR WikrE ), BB R (im-
paired glucose tolerance, IGT) a3 i & ik I 3¢ 75 45
BTN 7.0 mmol/L, G045 2 h Bk T4
7.8 mmol/L H /M F 11.1 mmol/L; %75 g Il ¥ 5%
(impaired fasting glucose, IFG) >h2s 5 &bk Il 3% %5 %5
BEKER T 8% T 6.1 mmol/L H/NT 7.0 mmol/L,
)5 2 h MBE/NT 7.8 mmol/L, B JR%K ( diabetes
mellitus, DM) % fl 1999 4E WHO 12 I 45 '™
MS R 2004 45 rh A B2 22 208 RO 3 2 I HEAE 2
WiknE®, BIRE 45 %L (body mass index, BMI) =
25.0 kg/m*; Z5 MR 1M A A =6. 1 mmol/L & (&%)
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WS I A5 =7, 8 mmol/L 2 (&%) Sz H
BRI 5 W 4E TR/ &F ik JE = 140/90 mmHg (1 kPa =
7.5 mmHg) K (80) S A SRS ; 25K inH
M=ME=1.7 mmol/L (150 mg/dl) K (uf) =5 =%
I H <0.9 mmol/L (35 mg/dl, BE#:), <1.0
mmol/L (39 mg/dl, &), H& k4 AP
3ANEL AT E T2 MS,

BMI BMI={k#H/H%E (kg/m*),

AREEEMEREEESERAKE {8
BIZEE 12h DL, U5 H G R E# bk, gk
K%Mk 83 g, ¥ T 250 ~300 ml K, F 5 min
Mg 5E, RBES 30, 60, 120, 180 min 435l i ik
I, WE AR B R PR KRB R LK
o MU R A 2 B SR A, 3R E 1
e KOG, MO G N B, JRER . IRILE Y
4 A S A AT G A

Bbaz AT EEEERIK TG AT 7 ~ 10 d 4R
R -MERKR -BEEEMAZmAY, TEE
EMv 2, WH R 8 B 25 IE KM Bl J5 Sz BPL i ok
WEK 40 mg, SRJGAITES 2 h, T B 10 I A7 7 i
Lo T T I >R P AR 98 12 I

SGitEaE ESSMERL Y es o, dEIE
BRI LI KL (25% , 75% ) Fow, HEB
BER A ¢ K56 5Bk A AL 58 (Mann-Whitney U) , %X
BORLER R 7K 55, SR Al Spearman # 5C 7347 #1 £ [
RANERNIH 34, ] SPSS10. 0 geit # it fr4e it
M2 ™ m FR (area under curve, AUC) 58 J5 .
AUC=1/4 x 25 B H +1/2 x0. Sh{H +3/4 x 1 h{H +2
h{i+1/2x3h{H.
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Table 1 Blood glucose, insulin, serum potassium and aldosterone levels in the normal potassium group and the hypokalemia group
Group . Kuc (mmol - Ur‘ine GLU , (. ( mmol - FIN INS o (plU - ALD MS(% )
L-'-h"1) K/Cryyc L-'-h"1) (nlU/L) L-'+-h™ 1) (pmol/L.)

Normal pota- 101 11.49 +£0.99 13.54 + 5.46 22.42 8.10 166. 81 456. 4 44.6
ssium group (20.14 ~26.75) (5.63~13.03)  (103.24 ~234.71) (347.2~618.8) (45/101)
BMI <25 43 11.49 = 1. 04 11.84 + 4.23 21.79 6.95 144. 38 473.2 11.9

(18.85~24.03) (5.32~9.70) (100.76 ~216.21)  (360.6 ~658.0) (12/101)
BMI=25 58 11.50 £0. 96 14.84 + 5.96 23.13 9.75 205. 75 420. 0 32.7
(20.28 ~28.68) (6.08 ~17.43)  (120.28 ~271.58) (336.0~557.2) (33/101)

Hypokalemia 71 7.59 +1.19** 23.35+ 9.90** 25.30 6.05 112.39 572.6 49.3
group (22.31~30.15)* (4.30~8.90)* ( 77.4~170.85)* (354.8 ~723.2)* (38/77)
BMI <25 31 7.65+1.93% 22,64 + 7.52% 25.14 5.55 91.16 533.4 7.8

(21.36 ~27.46)*  (4.10~8.70) ( 76.16 ~186.54)% (352.8 ~722.4) (6/77)
BMI=25 46 7.51£1.074% 24,17 £12. 1744 26.92 6.55 112.63 582.4 41.5
(23.10 ~32.19)%  (4.62~8.90)A (83.48 ~147.86)A (366.2 ~723.2) (32/77)

K,yc: area under curve of potassium; Urine K/Cryy: area under curve of urine potassium/creatine; GLU,: area under curve of plasma glucose; FIN:

fasting insulin; INS,: area under curve of insulin; ALD: aldosterone; MS: metabolic syndrome

* P <0.05,

0.05, A AP<0.01 compared with the normal potassium group ( BMI=25)

AEFEMLYE, BEEREHEm APA B H
G LA 2L B8 5 K oo /N T IE R M4 (P <0.01),
I oo FIEF ML (P <0.05); THA B Pk
MAPZ FIN AL TFIEHR MAP4 (P <0.05); APA

F 2 APA FITHA B mbE . RS 28 S Moz e &1 i (9

Table 2 Laboratory data about plasma glucose, insulin and aldosterone between APA and THA

#% P <0.01 compared with the normal potassium group; # P <0.05, ## P <0.01 compared with the normal potassium group (BMI<25); AP <

E2 1S ARG S VA 1 N O =l o R %
(P<0.05) K THA AR #f w4 (P <0.01);
THA . APA 41 MS K355 30 57.3% . 38.8% , Hi
iR A BEE (P<0.05) (%£2),

Group n FPG(mmol/L) GLUue (mmol - FIN INSxue (pIU - ALD MS( %)
L'.h 1) (pIU/L) L' -h-1) (pmol/L)
APA 103 5.25+1.01 25.20 +7.99 6.10 110.70 562. 8 38.8
(4.30 ~ 9.30) (80. 66 ~215.87) (406.0 ~744.8)  (40/103)
Normal potassium group 50 5.19£0.90 23.93 +7.09 6. 90 133.23 498. 4 14.6
(4.50 ~11.70) (90.38 ~216.28) (358.4~674.8)  (15/103)
Hypokalemia group 53 5.34+1.14 26.74 +8.74* 5.80 93.20 617.4 24.2
(4.22 ~ 8.58) (76. 16 ~130. 86)** (466.2 ~843.6)*  (25/103)
[HA 75 5.30 £0.92 25.45+7.62 8.20 186. 02 413.0 57.3
(5.70 ~13.50) V' (124.70 ~285.72) Y (306.6 ~547.4) (437 15) VY
Normal potassium group 51 5.26 £0.85 24.71 £7.88 8.80 203.18 422.8 40.0
(5.90 ~13.90) (117.70 ~276. 04)* (331.8 ~558.6) (30/ 75)
Hypokalemia group 24 5.41£1.08 27.25 £6.78 7.55 163. 21 380. 8 17.3
(5.20~12.23)%  (113.03~215.28) 4 (292.6 ~485.8)4  (13/75)

FPG . fasting plasma glucose ; INS :insulin

% P <0.05, #x P<0.01 compared with the normal potassium group of APA; # P <0.05 compared with the normal potassium group of IHA; AP <0.01 com-

pared with the hypokalemia group of APA; vV P <0.05 compared with APA group
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