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possible anti - oxidative mechanism ZHI Yan-fang* . HUANG Yan-sheng, XU Bo-shi, WANG

Shu-ren. * Department of Pathophysiology, College of Preclinical Medical and Forensic Medicines, Sichuan
University, Chengdu 610041, Sichuan, China
Corresponding author: Wang Shu-ren(Email : wangshuren1945@ yahoo. com. cn)

[Abstract] Objective To investigate the protective effects of potassium magnesium aspartate against
oxidative stress status and lipid oxidative damage in the patients with angina and arrhythmia due to coronary
artery disease, its therapeutic effect on arrhythmia and its possible mechanism. Methods With single blind
protocol, 98 patients with angina and arrhythmia due to coronary artery disease were randomly divided into
(D) Experiment group {(n = 65), who received routine remedy for coronary heart disease plus potassium
magnessium aspartate. 2 Control group (2= 33), who received only routine therapy for coronary heart
disease without potassium magnessium aspartate. Reduced glutathione (GSH), oxidized glutathione
(GSSG), malondialdehyde (MDA) and oxidized low density lipoprotein (ox — LDL) in plasma of all patients
were examined before and one week after treatment,all patients with arrhythmia were equipped with Holter
for continuous monitoring of cardiac rhythm. Results After one week’s treatment, the GSH level in plasma
of experiment group and the ratio of GSH and GSSG (GSH/GSSG) were significantly increased comparing
with control group (both P<C0. 01),while GSSG, MDA and ox - LDL levels significantly lowered comparing
with control group(all P<C0.01). The premature beats diminished 86.5% in experiment group. but the
decrease rate in control group was only 47.4% (P<C0.01). The improvement in indexes of oxidative stress
status (including GSH/GSSG+ MDA and ox - LDL) and the reduction of premature beats showed close
correlation with each other (all P<C0.01). No adverse effects of the drug were found after one week of
administration of Potassium magnessium aspartate. Conclusion Potassium magnressium aspartate can
strikingly improve oxidative stress status and decrease lipid oxidative damage in the patients with coronary
heart disease, and the frequent premature beats were also significantly reduced by potassium magnessium
aspartate. The analysis of above results reveals an intrinsic relationship between the improvement of
oxidative stress status and the good therapeutic effects on frequent prematuré®beats by potassium magnessium
aspartate, which may suggest an involvement of oxidative stress in the pathogenesis of arrhythmias.

[ Key words] potassium magnesium aspartate; oxidative stress status; glutathione;
malondialdehyde; oxidized low density lipoprotein
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1.1 R . AP RIS 2005 4 7 H — 2006 4F
2REMBEAARERETHRELABRTHE
DI D B RO R OB R B 3k 98 Bl Fr A /8
HEMAHEERRNER. EPF 64 6, % 34 B 4F
B 43~94 %, F 1 (70.97+10.63) F; K FEHEK
17. 11~ 32. 28 kg/m?, 3 3 (25. 36 + 3. 04) kg/m?,
RS E HEALRE N 8 E 5 ik 14 (65 B FI X
HRZH (33 B, BIAH A 44 3 AR % R RIS A4t ¥
AMEREHITFE X (P H>0.05),F 0 k.
1.2 AEKRHERRIRE . AR D BLE SN EORKRO
WLk M 312 B3R Z M (BOF LTS, &
ORI B Y MELCRAREELRBEC LS
BICER AR . HERRIRHE: T BB R4 FHM . RER
HFIE, ™ EE M O3 % (L FE <50 K/min), IE R
FAHUCE 2R B 25 B i W0 JE B A T A9 25 4 o 45 R i
YRR 5 MM H B R AR .0 M
MY AR BRI BEE A ER
I FE (U 48 I >>180 mm Hg, £ 7 JE >>110 mm Hg
(1 mm Hg=0.133 kPa)) . EF L iTheER £ K H
i, ™ B 5 88 T PR 453 B0 3 5 0 IO L % Lt 0
RSB0 & A I E A AR BE (il L I >
176. 8 pmol/L) . & il R4t . P 43 Wb AR 0% L 45 4%
£H 4 g o M i R 2 88 >>5. 5 mmol/L; BF 3R & 1A
HEARBEBTSNRAEMHMEE,

1.3 HAgFE - HBRARSTERCOLERTL,

NMEAINLEMRPER. RRARSTEAOME
SRRz, B HA THRES 30 ml IIA 250 ml JRE
Sy BUR 596 R M RR BT OBER R & R K
RE) BENMAREEC A4 EEHHQENME
EBESEERNEGY . EENAH EREBEREHR
AR, DA REA S B4l .

1.4 MHPFRARE CFKRE B MDA) 4K
FEIEEH (ox - LDLWE : FZ5HT A% 1 A4
FIREALEERESENFKL 3 ml. INA% A
BRFEA87.5U/0. 3 mDMHEE S, T 2~8 Cik
R T, 7 30 min KR (4 CT)5 000 r/min
(BLOXR 7cm)BE.L 5 min, BUHEHS 0.5 ml M¥E
618 (- 30 CORAFFE/NEE L& (EP &), IR E
b2 88 bk 3k B 5 MDA, BF AR i BE B L AR
MR AT . MEL B HEABERIAT: BR
0.5 ml Ifl ¥ BIKBRFE EP Brh, KRB R
B 3% (ELISAD Ml & ox — LDL, I3 & i KiEZ 4k
THARFRARA AR, B /E RN 5L BT,

1.5 R JE R4 BEH K (GSH) #1484k B 4 B H Bk

(GSSG)# 5 . BR 0. 5 ml I3 A KBS BN 10%
FIRBEEE 0. 5 ml {KIR (4 'C)5 000 r/min (B .LERE
7 cm) B0 20 min, B EE# 0.5 ml, BKBIRERE
EP %, %M GSH Ml GSSG, GSH WM #1 &
B .32 1:GSSG 5 #E M BT 1 77 15 Rl GSH, I AR B
¥ 0.1 mol/L NaOH, B &AM 100 pl, M
£ GSH Bt iin 0.1 mol/L NaHPO, F1 0. 005 mol/L
Z M Z B EDTA BB 900 pl; M # GSSG
BY S A BV 0. 1 mol/L NaOH 900 pl, RSB
100 pd B 5, FEADAAEBLZE M 1 900 pl HEATH BE,
B Jg A 100 pl 4B % B (OPA)-H B, £ 4R S
BB 30 min, EB AR KN 334.- 4 nm  RHFFHEKH
422. 4 nmAb IR IG5 E
F1 GSHiAHMIMH&NZ

Table 1 Preparing procedure for standard curve of GSH

EHEAEMD 0¥ 1% 2% 3% 4% 5% 6% 7%
GSH #r¥#E f 0 100 100 100 100 100 100 100
Bk 100 0 0 0 0 0 0 0
Na;HPO, -EDTA 1900 1900 1900 1900 1900 1900 1900 1900
OPA -H g 100 100 100 100 100 100 100 100

xPoNEHE,.1~7 SENEH TP ER
WX 0.5.1.2.4.6.8 F1 10 mg/L () GSH 17 #: %

W IMAWRE R 1g/L OPA -BEBERSES . ER
T# B 30 min, EB AR K I 334. 4 nm, K5 K
422. 4 nm Qb3 RE 5 3R BE L LB HE & ok B Ol A
L RRE NPT SRR SR LA 1.
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GSH #¥EMLR: y=44. 670 81— 1. 693 1(r=0. 998,
P =0.000); GSSG #5 #E#I & : y = 15.095 8z +
1.248 6 (r=0.997,P=0.000);r R EITEH,. LR
WHRHEXRRIF.
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Figure 1 Standard curve of GSH and GSSG
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2 & B

2.1 [TRE B BT E b L A TE b i E S
E2).FHA4RANERERLEERY XL
BN (P ¥>0.05., Az 1AE,AKB4 GSH #t B
13.52%,GSSG B&{% 11.59% ,GSH/GSSG H. {8 F+
B 28.71% ., MDA B 19-69%,0x — LDL F& K
27. 2%, 5 RAARHBEERIFERBVAERTFEX
(P #<0.01); % 41 GSH F+ & 0.42% ,GSSG M
fi% 1.93%,GSH/GSSG LA F & 2. 56% MDA [#
fi% 5. 02% ,0x — LDL FE{K 6. 47 %, & Wk P 48 47 K
ERERERTFARAP H<0.0D),

2.2 [TA SRR BN3 & AT 48 A o0E
(R AHARAPNRBELHERERITFE
MGMAMAERESEE 1 AR, WARM KSR
¥ B w0, BE R ERK, R T
HBow 2> 86. 5%, EH AT IS S B 86.2%4,
= b P S B U 4 S O D 86. 006 5 T Xt R 4 A H
W BB R R 47. 4%, 4 AT U S B >
52. 8%, % FYERARTIR AR BB 40. 6%,

%3 HARKARTWERWKEMGTL GLs)

Table 3 Changes of premature beats before and

after treatment in two groups (x+s)

- 254 LELE TS EAR: L€ EHMHYE
. ) (K/uh BRG/ub ERGK/ub)
HERE REN W 3808241713 1478.541448.6  2320.741962.7

BEI/ W 20036411104 878.9% 9910 1099.041024.1
RRA REH 31 3820.841605.6 20426421843 16768415623
B&E1E 3 517,24 630.2%  286.9% 635.2  230.64 208.7

H. AR, ¥ P<0.01
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B SCE B0 2 BB — Btk (P 3<0. 01D, #R 1 2
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Figure 2 Correlation analysis of changes between
GSH/GSSG and premature beats
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Table 2 Changes of oxidative stress status before and after treatment in two groups(x=+s)

#H 5 wHE  #E ) GSH(mmol/L) GSSG (mmol/L) GSH/GSSG W& MDA (mmol/L) ox — LDL (gmol/L)
pogi: b E ) 33 220. 61+44. 22 53.67+7.29 4.1410.78 6.62£0. 91 1.6440.51
M%1E 33 221. 53445, 34 52.63+7.14% 4.2440. 84 6.2910.88% 1. 5440, 42%
= S E 65 220.12465. 22 54.8147.43 4.04%1.17 6. 66 1. 06 1.70£0. 54
M#%1E 65 249. 89 57. 91%* 48.4516. 69%* 5.1941. 16%* 5.3440, 89%* 1. 2440, 38%*

F- X RALE. " P<0.01; 54HRAHRTHE . * P<0.05,%P<0.01
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Figure 3 Correlation analysis of changes

between MDA and premature beats
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Figure 4 Correlation analysis of changes

between ox - LDL and premature beats
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AN B H BRI A s Mg®t 3 B BF ,MDA/4 - HA F#
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