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Table 1. X—XO and Se on electric parameters of rat heart cells (mean + SD)

Parameter Control  group X—XO group X~XO+S8e group
APA (mV) 66.0% 9.9 (60) 55.1+8.0 (63)" " 659+ 6.4 (2177
0S8 (mV) 21.9% 3.9 (60) 18.0£4.4 (63)° "~ 21.6£5.0 217
MDP (mV) 44.1% 7.8 (60) 37.1+5.1 (63)° " 44.3+9.2 (21)F7=
TP (mV) 28.0* 6.6 (60) 2.4+46 (63)° 7 27.2+9.6 Q1Y
Vi (V/5) 19.8+ 9.9 (60) 9.5+3.9 (63)" " 13.0+3.7 Q1)FFF-~
APDy, (ms) 87.2+21.9 (60) 78.6 % 18.5 (63)" 89.4+24.5 21)%
APDy, (ms) 143.5+36.9 (60) 126.3+42.3 (63)* 161.3+57.7 Q1)

R,, (MQ) 0.338+0.11 (23) 0.244£0.10 (23)°~ 0.414+0.11 (23)7FF"

inp

Figures in the parentheses are numbers of penetrations. APA = amplitude of action potential. OS = overshoot.

MDP =maximal diastolic potential. TP=threshold potential. V,,,=maximal rate of depolarization.

APD;,APDy,=action potential duration at 50%,90% depolarization. R;

inp = Membrane input resistance.

* p<0.05. * * p<0.0l. * * * p<0.001 vs control. Hp<0.05, HFHp<0.0l. FHHFp<0.001 vs X-XO

group.

Fig 1. Typical recordings of cardiomyocyte action po-
tenfials and membrane input resistances. Horizontal
bar = zero line, 100 ms. Vertical bar=20 mV, 10 nA.,

2MQ. 2AP =2 superimposed action potentials from 2

microelectrodes. Control=control group. X—-XO=
enzyme group. X—XO+Se=enzyme+Se group. Left
part (action potential recordings).upper trace = action
potential, lower trace=dV /dt of action potential.
Right part (membrane input resistance
measurements):upper trace =membrane input resist-

ance, lower trace =injected current.

— NN /NN NN LVSP
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Control Low Se feed Se

LVED?D

supplemeny

Fig 2. Intraventricular pressure recordings of isolated
working rat hearts. Horizontal bar=zero line, 0.1 s.
Vertical bar=LVSP 13.33 kPa, LVEDP 1.333 kPa,
ECG | mV,dP / dt 266.6 kPa - 57",
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Table 2. Low Se feed and Se on contractility of isolated rat heart (mean = SD)

G co SV P/ dt,,, “dP/dt,,,
roup " (ml- g min™) (ml/ g) (kPa /s) (kPa / s)
Control 6 55.5+7.5 0.257+£0.02 422.3+24.4 273.2+£35.0
Low Se feed 6 469+ 6.6 0.198+£0.02" " 311542777 248.8+41.2
Se supplement 6 57.1+10.3% 0.254 +0.06™ 403.7 £43.2%% 273.3+36.1
* x * p<0.001 vs control. & p<0.05, 7+ p<0.01 vs low Se feed group.
Table 3. Cardiac Se and liver GSH_,, LPO contents of rats (mean + SD)
Group Se(ppm) GSH,(IU/ g) LPO{(nmol / g)
Control 0.60+0.10 (7) 13.0+34 (6) 764163 (5)
Low Se feed 0.37+0.05 (8"~ 62106 (6)""" 924+74 (5"

Se supplement 1.09+0.11 (8)" ™ =5

36.1£1.7 (8)" " "FFF

642+95 (5)°F

Figures in the parentheses are numbers of samples. # p<0.05, FH p<0.01, HHEH p<0.001 vs low

Se feed group.  * p<0.05, * * p<0.01, * * * p<0.001 vs control group.

g =2.0006

X-X0O
Control
X-XO+Se
—
2.5g

—_————————  Tube

Fig 3. LSR spectra of cultured rat heart cells. Test con-
ditions; temperature 96 K, microwave frequency 9.53
GHz. microwave power 17 dB 4.1 mW, modulation
frequency 100 kHz, modulation amplitude 32 G, gain
2.5x10°,

DAAAREREBRIEEH  XHEBE 2 HEp
7. WU R ZRWEE, o WEEREER . 2K
REARER, MEBHAMYTHEE, NLmy, &
FLRRp K ZS Wik, B R BSR4 5 0t
IRZHAHAL.

DAY AR ERE B RM6000 B\ S 4 38
i, A 10min fi0— R TAE O # O
B, ZFNE. FIkRESEKRE. Hit
BHENERAABEER (£dP/dt,,). &
HamhE (SV). LEiE (CO). 2R
i 10min BB, AT T AIG A 2H 4% 70045 AR 19
., WIH RIS A R A, Bk THE
20. 30, 40min B A BB R B, VO A Ja) R
K, RAAHA YA MERE T FREIZL, SHEM
HMEFBR, B 2 HEAETIE 10min B #
HRER,

ESR 5 [ 3 H¥E3% 5d o9.0 HL40 e i
%, BHIERNETE. REHM, g HMF,
MIBLIBRERT L, TG B RSB E Tx¢
FREH, 7T TG 4 R % MR 4H,

FHMWEECNE) ESR 44T, 4
FINFRL, g Y% 2.0001, INEGAH. (KA
H, AMEHIELREE (mm/ g TEON) 4
B% 70.1, 79.1. 56.6. AW X—XO S
HAERREGE O E MBS B L F, mileE A st



226

i Z BRI

EAWE Wk 3 PR, SXRA L,
KA 4L Se 5 #F GSH,, & IR, #F LPO
WE;, AR Se. GSH,, FF, LPO
b,

ik

ELH X—XO [ 5 G5 rp A] 7 A i 4 1 25
THME, Nz hREMRY, 88
A . GSH,, RAENEEM EdEH
BRAG, R EEMERG O, EA TR
X=XO SRAERL, 205 WA BE 5 i 2T R
MO B REERAE, A mESE.

ARSI R, AR O LIS PERE TR,
AMBE 2 [, SRR AR R RO A 1545 18
i, SRREXS SURAR IR B BERAE A

fi B i A, O LS B RE B A R
. R, ST RERIY RS EENE N R
R FEE C” . B2, MHEESN
K. BEEB/N, EREASNETOAEL B
R A fE[Ca™] &, MK Ca’iliE
T, AT 4 T 0 4 3 o UL Y B0 488 52 R 3l 4
007, 520 AL M S 5% 405 f B R e (i R L 0
FE, mEgHEpERAE S Ry, BUD,
Al 2 R IEHR . KU X-XO FE. Wi

U LA R B 5 b A 455
B FHBERER T X-XO X0 L4
it R Gt

ESR W@ B tIaERA T X—-XO, Rkt
0N C RN B RS BIEE, MR
P,

HEEE LPO M-S BREINEE, MFOH
R AL {6 A R A T 5 B B R A

Se. GSH,, &®&—ETMH, MmijE—i#

Chin J Appl Physiol 1991, 7(3)

[, A B A St T A

B2, ASLUESLATCHLE R ER,
X P A AR AT BB @ i s’ GSH,,, 15 i 58
B,

& % X ®

LEJIH, Skoa M. K il SR R B o
5. BFFFEM 1989; 11 : 60

2. LA 5. B BE IR L UG BT B iR o 1 7y
P2k 1986; 50 163

3. Fridovich I. Quantitative aspects of the production
of superoxide anion radical by milk xanthine
oxidase. J Biochem 1970; 245 : 4053.

4L, . TSSO IR [ R YRS PR,
B4 1987: 3 1 76.

5. RIIE, % mlipm AL LA S BRI E . E
HuT7 B iR 1986: 5 © 163,

6. KB, . 3C105 8 LA 4R & P &0 UL A &
ZrEH B SRS, E L B TR AR 1987 2

: 206.

7. Ohkawa H. Assay for lipid peroxide in animal tis-
sue by thiobarbituric acid reaction. Anal Biochem
1979; 95 : 351.

8. Marklund SL. Role of toxic effects of oxygen in
reperfusion damage. J Mol Ceil Cardiol 1988; 20
(suppl fil) : 23.

9. Ytrehus K, et al. The selenium—difficient rat heart
with special reference to tolerance against
enzymatically generated oxygen radicals. Scand J
Clin Lab Invest 1988; 48 : 289.

10. Meerson FZ, et al. The role of lipid peroxidation
in pathogenesis of ischemic damage and the
antioxidant protection of heart. Basic Res Cardiol

1982; 77 : 465.



R R R B AE 19915 7(3) 227

PROTECTIVE ACTION OF SELENIUM AGAINST THE
FREE RADICAL DAMAGE

Jiang Yan, Zhong Guogan, Zhao Chunyan, Yue Gang,
Li Yunyi, Sun Xiaoxia, Zhang Wenjie, Wang Xiaoming
(Norman Bethune University of Medical Sciences, Changchun 130021)

ABSTRACT

Xanthine—xanthine oxidase and low selenium (Se) feed were used to induce free radical dam-
age. In cultured rat heart cells, Se could bring the free radical content, ultrastructure, action poten-
tial and membrane input impedance of injured heart cells back to normal condition. In isolated
perfused rat heart, Se could improve the contractility of injured heart. Se could raise the cardiac Se
content and the liver GSH  activity, and decrease the liver LPO content of the injured rat. The
above results indicate that the basic mechanism of protective action of Se might relate to the pro-
motion of the scavenge of free radicals by enhancing the activity of GSH,.

KEY WORDS selenium; action potential; membrane input impedance; contractility of myocardium;

ultrastructure; free radical
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