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T 7 325 1 s N\ i ELC ARG o = S ML 8 2 5 S

TREKHE * REGENS 0 BWTHR T OBRERRE 0 WOMC maEZ
LR AR R B R BT
et LP T
o AR RER
gt TP T
o LB R A R B BT

W6 FUF B¢ Mgk s AL L Y% 3B AT (hemodialysis, HD ) JEHER I A K] 5 Jgk 5 46 2 57 40
HEFRIREST » TRERINRSFER R LAMERF M $F8 8 - SR B M S il DUR 3Rl 4=
FERFIE S (low potassium vegetable) FEHLFGEHE A - AN 9E H AV R PEET HD
5 A BRE AR » S — 25 45 B 4 H L B B0 0 S5 S L M iz P 288 - NIJF 5T R Rl A
SR ~ BRBGR ~ AR R AR - R I B L 2 BT RO 5 HD 3
A ~ FEEZEN 3 K~ #ZE 3l A mEFHEHR 3.5 ~ 5.5 mmol/L HAEEAH 20 ~
80 k< HD i A » L A 532 # 20 44 - DL 24 /NIFER & [ R s I R AR B AT
Bk o Wior Ry HEEANN LPV MHELR S 1 s 8P 0V TH &S E 5 % AH (ordinary
vegetable, OV ) $EHNERSE 138 - #8538 1 B VIR X A #HE A - miHER AR
S A S R L B S T R R IR AR ALAE » B AT RS SR AT » A T %
A o UG BB SR T 2 Y L B IG M RESE 72 5 (4.47 ~ 4.57 mmol/L, p = 0.371) -
XA E TR AE - EOE R E RS HEAE HD & B ARSI EEBE A
FEEmE  ZRETEE 2467 (10.0 %) AERAEREHED 5 (RN —
i Bt R A BE AR A R - AP SR A SR A B HD s A B F 32 = 2 AR B g S Bl
IR A% TS A 3 S A S MR A A - (HRIHEH S G eHAREREE
B A — IR ERET -

BBy« AR BN ~ MABGENT ~ (KSR ~ BEAAG ~ M

3 ra

i = LA I - EAREENSRE L

— » {HFE & 18 1 & W (chronic kidney

B Mk 22 B U 5 U~ MR SR B disease, CKD ) Wy 2 HE R » B DORE S & i

B -1y ~ AR R R IRE - IMRE - H2 MR H BRI E % (end stage renal

TEENEE - RIES
Hiotik 2 402 AT EEE A B AL — B 110 557 - oL R R B b g B o T Mk A R
L 1 04-24739595 438 32634
BT cshy590@csh.org.tw
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RIKNE  RERFS BT OMERL R BRIESR
LY A A i DG B % 55 S i 4 o 5228

disease, ESRD) " » MBI R #HE (uremia)
HIIR AT B2 IMIRENT (hemodialysis,
HD) -~ fEHEENT (peritoneal dialysis, PD )
BB A% tH (renal transplantation) S5
RMEIE @ T2 BUENTIE R CKD
AN R B A B i B BR B B DA R
B EKERE - H s T ST
(potassium, K*) @ e

ABEHFE K RIH 90 % HBF IR ET -
SR EREFE R - M# e (E
F5 3.5 ~ 5.0 mmol/L * K 22 Bl - ~
T P e B e 8 (AL S AR B D RE -+ ML SR
H (dyskalemia) KFRGONEESS ~ il ~ O
AP BERTE R - wEMRREBIM
B ELH Y CKD s AR S SR T Ak @
% % BB 5 & & (Kidney Disease
Outcome Quality Initiative, K/DOQI ) ##
#W AHEA CKD 25 3 1% FE A $7H9 H5
B o b P e L SFEE » 1 38 S R R 5
B 7 2~ BRI A HL R =3 ) R R Sk
R - DIEERI g R TR R SRR © 0 T
T AT SC 2 B B P 2 16k S /K SR A Bl it
PR AR AR s A 2 B3R 7 o

PEZ AR B RY) - W DUS R
RS B i S E - IR A - 28 65
o LA b5 P B B S 2 B AN & Ry 2798 mg/
day » H I 30 % MY E BRSERL © -
BT IR S ER B I AR RE SR B N = B R W A1
A P I 7 AR 1 8 o SR T /K R 2
DU A gt vp i o 80 @ (HE o &
YRR ~ o s R (o B S
H- HREERREZREIERER 10 ~
30 % WUSHE 1Y BER A EEER
BHERLGERER MR HAY - BT EE R
D H G R IS BB ~ LR~ AR
HREyEESEERE " -

I B Y AR A (S & B R

16 ZEEREREEEHEE 13(2) 2021

I 29 YRR 3 RER A - B
B R SN AE DR R B R R
LRI o IR S SRR P A R v R A s
FHUIEER #1 (KNO,) HeBliy 7= - A1
VIORFHE I & B HA 2 8 A RAIRRE T HE
TR - HRIERCFR RS - HA]
PRE DRI B e i R BRI - (HEA
I3 M S U A (R S AR Y R
FH S I B 52 %88 - WO B 92 06 B 3 A A
HD 5 A Gl FLEREEIR DL » 6 HR 5 i AU
B S EHEAT R A ML 52 % -

Jiik

— PR

AR FT 3% A % B gk BB 8 i B 2 2= A
ETHEFRGERFEGE - TRHILEER
BB MR SR B R
(CSMUH No: CS2-19144) -~ s Batk /iR
BB ~ 28 SGERETRY A BB (e —)
W IR By 2020 52 4 HE 2021 -3 H 1k >
R ESR B B b L 2 BT R SR
HD i@ 3 il H - BEZENT 3 K~ @k 3 |
H I $# $22 #1535 ~ 5.5 mmol/L H 4 &
1A 20 ~ 80 B HD 5 A - HERR e 1 4
EROER s GOMERLE - AfTMA
HeEBanE iz s s - B E I
DIRE R H ~ H B H & OFE S0RE i ik 52
3 H A B B S B B D RE R
WE O MAEXREEANERELRER
BEEMET AT » St — 5 DLUEL B B 43 B e
H#EZHFHICH B M (low potassium
vegetable, LPV ) Bl 7x¥% 1 43§ /5 =3
THEEE R S2fH (ordinary vegetable, OV ) >
e 1 G (washout) RFAH A
X A -



PRIKNE REREES  BCTER OMRARL REE(C ORISR
LY AT A i TG 31 % 5 3B i 9 o 52 %8

S BERE
\l/ 2019 S H17H
EREEET  — UEDE - SEHNERER
v ETREATESD
A%g@ﬁ%
gl 8BS -
v L EEEOEaE
s 2 BB ERRELE
i ERE 3 WREEIEMES 7 S aE
4 BEFEEEE
s BERESMERENERE
6. —EHNRERESIRERRE
S EMEAH
U J
LPV ov
v J
I 3 B # &
v J
I EAREERE(13E) IBETTEERE(E)
v v
A B (washout) 13
LEITE 1| He&itis
v v
BEHEEEE) | | EEEEEQE)
v v
WRLE B

B— - W5t =l
LPV : S VRS ER 52 U BB %M (low potassium vegetable ) °
OV : SEi B 85 I UE ST B 5240 (ordinary vegetable) ©

o~ e SR H ARG IR B e L R A A L T

RFTE i 2 (S0 5 s S 1 7 B B R R (R—) - Rt
IR A A (IR0 2 RS ez SUBRIIRR — R fhlisRE N B 2R
B JTik o BAEERE 1 1670252) - THEEERSE 2 TSR o KSR AR TR AT R AR R
PR e 2 Al 1) B e [ IR o 5 15 PR R SR R 2 2 2018 S8 15 H B R FR R HE it 300 ¢/
AL R TR - A BT R B R day (%93 f7) B9alEagi R HIE&
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TREKME  RERFS BTHE MRARL GRME(C ARUESE
LY A A i DG B % 55 S i 4 o 5228
_—  BREE & 2 AR
DEEENE T N = P T B RSHSE p
Z# (%)
Mean + SD 6.23 +0.35 23 0.003"  5.10+0.17 2.2 0.001°

GRS E AR IR T R B e 28R (J5IEHRSR © AFS2130-1 - KRS & B AR T B BOERE %)
HETTAT - AR R DU 100 g BESEARAFT SRS (total potassium) FH7rEE (%) FoR -

ARWFFERTER I IR B B R LA - R BRA

LA independent sample ¢ test 2347 11 #5565 S EMR S BE SE 2$ 5 43 Ll 72 52 -

P <0.05 REKEAHET LHER -

SD: standard deviation.

==~
Z

R% o HerRlER HE aca i ZilE
B FH A B S 1T HR 7 2R B 50 B PR S AR R A
o B EFRRE | o ERIEG T
PR - (RS R R R A IS R TRAE B
HEO R - LPV Bl OV WifH & i HY 7
KRBBESE ~ A 7 RZBEERPABRERX
A —HH AR -

=~ ERHIRER

(—) HAEH

W FE IR R A AR AR B R (1
A R > RBAER (BE - ERE
e 3 B 5 2 8 & 5 ¥ [body mass index,
BMI]) ~ FHEERCER ~ BRIR 5 ~ A fbin e
B CHLIE 8%~ 81~ #5 ~ Bk B ) IR 1111 S
Gy M Z BRE H [pH] K Bk i & B8 [HCO,,
bicarbonate]) * FAFEEE RN A THT

(Z) BREACHk

ARWFFEER H 24 /NRFER R -
EFEANGE AR ME R YR AL A 2 A B T
A ST B RAC Sk - R EEE T ART5E
Jil—3E 3 3 REYERACERAL VS {E - 7
AR DT 1 REKRACER DLRE A 3233
BT E AR AR - 2B
RRCELUE RS 2B G aiEft o

18 ZEEREREEEHEE 13(2) 2021

4 KK

SEEmEEE (109 ) Y TS
FREEHGEAS - F DU B2 303 Al B 24
& EAE - BRI
(=) ZEYEZ BN

A B A ] 52 B 3 R IR R — Bmy P
CERIRAE ~ B % - REIMSRLE Bl
PEZEY) « BITREMREIRE) HEEE - 5
BEARGITHE IR AR 28 B AR
(WkFEMEAERE) -
(19) &R b

AHFZE(# B SPSS 18.0 #fa ks (SPSS
INC, Chicago, IL, USA ) 1T R » LA
p <005 EFEEGME LAV - LIRS
MR T Z R EEARE R - a1 F
e~ MER >~ BEAIEOR - AEAREUE - e
FHEERC SR B8 B BRI » W0 DA AT ¢ A
(independent sample ¢ test) ZrHTRAMIZEEL o
PIBC¥# ¢ 85%E (paired ¢ test) Z0A752 3 i
BERi RS TR 2 5 S AR e L -

i o

ARWTFEA 23 sz B MAGAEE -
B 1 A B R ABEB AR RTE L~ 1 432
AR A BR P A AT BE ~ 1 2R A
ARFF BRI ST 20 #5264



B e GABE A AR R T - A Y
Tl k632 £ 846 5% ~HEHM 154 (75.0
%) ~ B & ¥ ¥ R 165.80 + 8.20 cm »
HEEE S8 63.40 £ 12.58 kg ~BMI }522.90
+3.58 « AEALEEER ST » IME5Fy 9.11 £ 0.88
mg/dL ~ L% By 5.62 + 1.68 mg/dL ~ [}
134.55 + 3.41 mmol/L ~ M#k 4.58 £ 0.62
mmol/L ~ FHEFk 4.02 £ 0.30 g/dL ° i#%
RS G I HD R Ry 4.7 £ 5.9

®”T - ZAEEAAER

PRIKNE REREES  BCTER OMRARL REE(C ORISR
LY AT A i TG 31 % 5 3B i 9 o 52 %8

o BOREIRIRE R 134 (65.0%) ~ &
MRy 9 4 (45.0%) ° FHEERCERI 5 -
fEAFIRE Ry 3 % (15.0%) ~ HHABEE
FHBE R 11 4 (55.0%) ~ ffi PR B 2 3R B g
MpEFSER 11 % (55.0%) ~ 6 R &N
YR 2 4 (10.0%) © REPERE il -
A E R EIMBE (6.36 +1.66 ~ 4.87 +
1.42,p=0.044 ) HIREEZE =E () -

BEBINELS S (R=) » W&

FEARER Overall (n = 20) LPV (n = 10) OV (n = 10) p

% > mean = SD 63.2 +8.46 63.50 + 8.21 62.80 +9.14 0.859
B n (%) 15 (75.0) 7 (70.0) 8 (80.0) 1.000
LA

$5 (mg/dL) 9.11+0.88 9.38 +0.45 8.83 £ 1.12 0.168

% (mg/dL) 5.62+1.68 6.36 = 1.66 4.87 +1.42 0.044

7 (mmol/L) 134.55 +3.41 135.40 £ 3.31 133.70 £ 3.47 0.276

# (mmol/L) 4.58 £0.62 4.49 £0.81 4.66 £ 0.36 0.553

HAH (g/dL) 4.02+0.30 4.03+0.28 4.01 £0.33 0.884
E & (cm) 165.80 + 8.20 164.90 + 9.86 166.70 £ 6.77 0.640
B4 (kg) 63.40 £ 12.58 59.28 = 12.35 67.48 £ 12.01 0.149
BMI (kg/m’) 22.90 +3.58 21.64 £2.90 2422 +3.86 0.108
ENTIRS (year) 4.70 + 5.87 4.88 +6.08 4.49 £5.98 0.886
Kt/V (daugirdas) 1.61 £0.22 1.67£0.17 1.54+0.25 0.175
BEERIA n (%) 13 (65.0) 6 (60.0) 7 (70.0) 0.660
IR 7 (%) 9 (45.0) 5 (50.0) 4 (40.0) 0.673
FHZERC SR n (%)

FIRRA 3 (15.0) 2 (20.0) 1 (10.0) 0.556

B HEE 11 (55.0) 6 (60.0) 5(50.0) 0.673

R I 5% B 1 R L171 H 5 11 (55.0) 5(50.0) 6 (60.0) 0.673

[ 111§ 24 2(10.0) 2 (20.0) 0 (0) 0.151

LPV : Jef BT SR P T 555 (low potassium vegetable ) ©
OV : BTG L UL B4 (ordinary vegetable) ©

SD: standard deviation; BMI: body mass index.

DIt it oA s kB EARE R - ALIPEIE + AR%EE (mean + standard deviation, SD) B(F 57 Lk

(%) FR -
LA independent sample 7 test 53 HTHHM 2 252 o
P <0.05 REKEEHET L2 -
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T R BRI A T 12 8 HUEA R 23 1 s 1606.0 +
482.6 Fz 1564.1 + 488.8 kcal/day ~ & H
By 68.3 + 20.8 g/day K 66.3 £ 18.8 g/
day ~ [ERMEHMER: 10.9 = 4.2 g/day 2 10.6
+ 3.4 g/day ~ $1ky 1785.6 + 444.2 mg/day
F2 1799.3 £ 411.2 mg/day ; EY)13EEREEY
A R /K BB 1.1 £ 1.0 %07 0.7 4>
RIEME 2.8 £ 1.3 f 3.1 £ 1.2 f ~ R
M 8.9 £ 3.6 52 9.0 4.1 SAEN
¥ 6.2 £2.1 F 552010 HhgfaE
R IR AEFTE & (p=0.025)
Bl LPV fHE M BIEE 225 (p=0.025) -

FAtER B E i (RIY) - Lpv E
OV WH A fi Y i e A gk SR T B2 A I B
MEFEL pH HEFHE B MBEEER - £
LPV #H &0 53 » 5 B 81 5% 5% 1] £ 1Y 1ML §74
(A 2 135.50 mmol/dL ~ & : 133.20 mmol/
dL, p = 0.032) BATii 5 BRSE NI IMES (Hif:
9.09 mg/dL ~ %4 : 9.49 mg/dL, p = 0.007)
BHEEE AR £ OV ME S - SEUK RS
SERTRAINES (B : 8.65 mg/dL ~ #% : 9.05
mg/dL, p = 0.023) ~ Il #% CHi: 3.94 mg/
dL ~ & : 4.61 mg/dL, p = 0.042) Eil HCO,
( Al : 21.52 mmol/L ~ # : 19.85 mmol/L,
p=0.027) JRHI B EEE 2 5 0 K LPV B
OV WA #H Y A= b A B 501 HE AT 38 LR -
A AH 52 R TR R R S B R RIS (p =
0.046) KMk (p =0.048) EEHHE =R
AL 7 4 VARG 8 S 1 HUI S i 22 52 T i
2 B A0 B HU T 65 o S 12 2 B ML gl EL R
725 (p=0.001) o HAo7EEhIRI R T
Bl sr - OV #HAY 1 4452 54 3 IRIMEN A IR 32
Rooitmbs - BUERA 9 BB ER
LT

HE — 35 1 i A 52 5 % ER i A
B SR Y AR A B BB SE R A i (3R
A) v AEMUEE - MUPREE pH 18 % 28 H 5 i

PRIKNE REREES  BCTER OMRARL REE(C ORISR
LY AT A i TG 31 % 5 3B i 9 o 52 %8

RS 72 5L BRI SR B SR pl s A I g (/i
134.45 mmol/L ~ #& : 133.10 mmol/L, p =
0.041) B1 HCO; (F{j:21.33 mmol/L ~ % :
20.27 mmol/L, p = 0.030) HEHBEZE 755
T 5 B 3 B S T AR Y ML 675 7R A S 7
(A7 : 8.85 mg/dL ~ & : 9.27 mg/dL, p =
0.005) -

AR5 B AE B R HD 5 AR ER & # HY
ARL » S BE AR S R FEL G 81 B SR B 52 3
HmFAy s 2 - el E R - mHM
M IR 2R (p=0.044) » HIR
A s A PR BLBGR IS BE R 47 UK+ SIf
HATEHE A E TR R E - Hus I
ZREZW RN LPV o B R
IR B -

ERBAMEFEFERERE - HX
Al 2@l G S R Y - BE
IMAE ~ IMAG ~ MR ~ MERFRG 8 15 B AL
K TEMG R = AR AR F B AR IEE 0 E
HD i A 56 2% 7 T gk 3 422 1111 8 R TE B
I - B E S A R S A S R
By 7 TEBG S L - HD 5 A 75 B B A
FREMER R » T Pl iR SR A = B i 5 =0
B R SMAR A SRS - (EARE A
8078 %4 HD ¥ AR K I ES B AT e M bF 52 5%
BUER) 4% B9 AN F HEEIGE 4 17 DL R
R MmEEEBEIED 5.6 ~ 10 {3 5E F 8
C TN IN=STA Y S g TAPSp A =
b EBLEAHR (O o —FR ¥ HD R AEITH
ERFRRETIRARRKERE S S ~ BUHR
FEEEEH - EHUE AN HELIAT - nRE gy e
RN RS NER AR EER "
B IRBI NS4 3245 R EHE HD 5 A$2 i
HY R SR+ (E A EE S s M 8 Ry
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PRIKNE REREES  BCTER OMRARL REE(C ORISR
LY AT A i TG 31 % 5 3B i 9 o 52 %8

KA - i ZAE KB A B EEE
EALBUE

Overall (n =20)

I3 (serum) PreLPV PostLPV PreOV PostOV

#5 (mg/dL) 8.96 9.13 8.85 9.27
p=0.183 p=10.005"

% (mg/dL) 4.65 4.87 5.19 5.32
p=0.269 p=0.648

/1 (mmol/L) 134.45 133.10 133.65 133.05
p=0.041" p=0362

# (mmol/L) 4.47 4.57 4.95 4.45
p=0.371 p =0.657

BRI 5 A8 53 HT (arterial blood analysis)

Overall (n =19)
pH value 7.363 7.367 7.371 7.363
p=0.441 p=0.084
HCO, (mmol/L) 21.33 20.27 20.50 20.23
p=0.030" p=0.425
PreLPV : SEEUVESTER AT 5 PostLPV : EUESFE S 5 PreOV @ BEEUTTE B HEH] 5 PostOV : HEHLHT
EHR¥EE -
LA paired ¢ test 73 M7 52 3l i NGRS B 2 AT % 2 AR LA BB UE 22 42 -
p<0.05 REEHHI L= -

T T BET H 6k R B s il e e 2 — e it
AT LR B A -

AW FE R B R AT T AR AT AL - 2
F PR EVEV R 1606.0 + 482.6 keal/day
FEFE68.3 +20.8 g/day ~$1 1785.6 + 444.2
mg/day * SEIIHEE Ky 63.4 £ 12.6 kg ° it
—H A8 (median) TR 2R H
A TR E RIS EE - SEE
B 26.2 (11.57 ~39.73) kcal/kg/day ~ &
FIE R 1.06 (0.7 ~2.0) g/kg/day ~ $ )
28.0 (14.9 ~ 60.3) mg/kg/day - K/DOQI
IR HD B H FER I E Ry 30 ~
35 keal/kg/day ~ FFE 1.0 ~ 1.2 g/kg/day *
S 8 A R DA T A R I SRR B ey )
AT E A 1 B SO B E A A
B 7% (35.0%) FEFEERBIE - ZF

EHEEEBENEAR 144 (70.0%)
i 2R B B AR E BRI E Ry 7
% (35.0%) 7 45 B Ry il 2 &
WHCEEREE - —HBUL e 2
Bk HD 55 A5 70 ~ 90% 148 #Z 5 B & R
- HHE 30 ~80% W AMEHER
VR - 52BN T HD 5 AISE 1 JEL kg
U (K]t HD Ji5 AP REE 132 78 AL
R A A A B B BB AL BRI A7 225K
0 PR A 28 R B SR LU FF R AFARRE -
DR gty B — 3G - =23l
FHEBIG R R 2.8 1 ~ KR 1.1~ &
AR R 89 TRERER 624 -
HRHE 102 ~ 105 B K73 2@ HEIR il 8 8
A OO RS REUR 0 BB 19 B LA
HEi S E R4 3 il 14.2 ~ 20.9% -
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RIKNE  RERFS BT OMERL R BRIESR
LY A A i DG B % 55 S i 4 o 5228

KFERD 20O F 7.7 ~ 16.1% ~ [
RERZEEIGER S (HEEL3M) R 9.7
~ 16.3% ~ ERMSHER 13.5 ~ 18.8 g/day »
L9 I = B A 1 g B A g i i s - R
szt EHHE 74 (35.0 %) "FH¥
AIEIE D E 3B H R 0 6 44 (30.0 %)
HHEDZE 2 /KR - MfgHEFRGZEH 3
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The Impact of Specially Planted Low
Potassium Vegetables on Serum Potassium
in Hemodialysis Patients
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Patients on hemodialysis (HD) are at higher risk of hyperkalemia as renal secretion of
K decreases. Hyperkalemia is linked to arrhythmia, sudden cardiac death, general weakness,
and muscle cramps. A low potassium diet is usually needed to avoid hyperkalemia in HD
patients. As fresh fruits and vegetables tend to be high in potassium, low potassium vegetables
have been developed using agricultural techniques. However, there have been no clinical trials
involving the consumption of low potassium vegetables by end stage renal disease patients.
In this study, we investigated the dietary statuses and effects of cosuming low potassium
vegetables on serum potassium levels in chronic HD patients. This is a randomized, controlled,
cross-over study of HD patients at Chung Shan Medical University Hospital. Twenty patients
were assigned to two groups (low potassium vegetables without blanching and commercially
available vegetables blanched for at least 1 minute, eaten for 1 week, followed by cross-over).
The 24-hour diet recall method was used to collect dietary records. Serum potassium, sodium,
calcium, and phosphorus were measured before and after the study. Data were analyzed using
descriptive statistics, independent sample ¢ test, and paired sample ¢ test. A p value < 0.05
was considered statistically significant. Caloric, protein, and dietary fiber intakes were lower
than those recommended for HD patients and the general Taiwanese population. Two patients
(10.0%) consumed 5 portions of vegetables daily, reaching the recommended intake servings
for healthy people. There was no significant differences in serum potassium levels before and
after consumption of low-potassium vegetables (4.47 and 4.57 mmol/L, p = 0.371). Based on
the results of this study, serum potassium levels did not differ significantly among HD patients
who consume low-potassium vegetables and those who do not.

Keywords: end stage renal disease, hemodialysis, low potassium vegetables, nutrition
assessment, serum potassium
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