T AR GEE 7/ B A Vol.g, No.1
19934 2 | Chinese Biochemical Journal Feb., 1993

WXt RRC. BF, B, BR. FF0EEARRE
£t “Ca FEENE) R0
RER Re% IEL Fam %F)

(BEREMKEELEME, K 710061

ME RS AR A S AR E R, AR REFIHS, I . Bk,
it A B RE SR K °Ca MR A S B Rrp R 89 #oh, 4 RA VAR R B0 ot
AEFmEEEARSER, P, FO, . LGRRBRXABE . W, A
BELAR T EAGE; AR RS L, SERE BB CIER AT AN, £
TR BHE AR R ASEREE CNE AR ANELET R,

X®RIA: A v, B, O, B, MAREEREA SER SISEEATRDNE

WEAMBHLREBTCE, 2E5HRARH T ERE " BIREE LI H Ik
i M R R IR ML, ENLRBE L RERRPEY BRI P A ERERY .
SCHRARGE 0, fik W 3 4 DAL A RALBERR L B ERTR, 5A X SRRk S EEDH
KT BADEEETEIR, WP, Wk, R, BHRES MR GO, M. B B, BRI
B A FERE (O B, 5> B ER 534 H28 Br ik *5Ca HEHUR O LER B kPR IR ThRE o Roma , I
ST HLEE

A S -
—. Ehin BRI

Sprangue-Dawley Fhk iR, SEAEAd, W91 A, wLaBila AF4A.

1. KA. FERBRAPEAERBRER LS, BEHFAR ) EXK 64, /hE 27.5, BE
7.5, 81L8 0.6, A fiFih 0.2,8 8 0.2, & 0.009mg Se/kg,

2. FAG4L. [FMERE4LAE, B AR AR 0.232mg Se/kg (3 L 7 R AW
B8,

A R, kikk. BE 16 8, fxigR, BTFER.
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FEHREE, Filikim—J ., ATP, Boehringer Mannheim, West Germany, #5Ca—CaCl,,
74mBq/g (mL) , ch [RFL B2 I T REWFSE AT, AL I8 A ST 4 R Ma iR AL I 1BE, HA 0,540, BilEWH
WA LES PR, 2.5- A HMEwE (PPO) % 1,4-3-[ 5-FREM: 4:-2]-3 (POPOP) , i #IE
o GHEN %) AL R, Rl A . -8R, E#ik# =), ADP-Na, Fluka
Chemic, Switzoland, WERERE®Y, JLAfL ) . EDTA, P2 {t8:iR ", HSC-20R Rii& %
ZRBEOHL, B O HL T LS-0000 Backman ik 41+ % % ,LKB 1214 Rackbeta,USA YSI
5300 %44 P 5 FMIAE I & 5331 %9 Clark 4 #i#%, Yellow Spring Inst.Co., Ohio, USA,
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Lol APV WL B8 il o v Ik 4 28 e K ol 2 B O LR R R PR IR ThARE S . W7 Sk Sb 5K
¥, REBUHG. FF. BEERAL. B, MRS, 4°C AT R HER K Gazzotti 0 R
R B Sy B Ay OO 5 it AT . _

2. TAALUE RS W E & RS LLpr Pk 5Ca $EHL. 28 Malmstrom J; Carafoli ' 247,
¥ A 0.5m mol/L BHIBEHF. MA °Ca-CaCl, £ H100L (& *°Ca 740»Bq, BIRE L4,
Ca?* YR HE 7 8.0161g/mL) . A IS W€ ig AL FR MR, (B mskhrik Bidik. HREHR
1k 4°Ca SEIRCRAT, by U DE R A0 BR A RERE RE 2 O 5 BE . °Ca SE UL CPM/mg SR A%
1 (CPM/mg of protein) 3,

3. MR BE M . #2.3- TR ALIESHD: " ST, 4R LA ng Se/mL FIR,

4. ZMERZHHEZREARSBOHRE. L NERES S # & &, F Hartree’s
I MERERSREHERTEA RS R, Fikoomg SRAEAR /oL EBR, HEHE
SrREE W &I, 0°C 7, SrBpfEH.

& R

—. WXk B0 &N E CCa T
WS 16 R F ALK RO LR B 45Ca B LLAR I Table 1, #5240 BoR, g

Table 1 The counts of *sCa uptaken by myocardial mitochondria from selenium-
deficient and selenium-supplemented rat:

Incubation Group of Group of

Limne Se-deficient? Se-supplemented? P
(min.) (CPM/mg of protein) (CPM/mg of protein)

3 51230.0+2762.0 70612.6+3401.9 *
6 62235,1+£2639,7 78010.1 £3519.5 *
g 71781.2 +2762.0 90531,3 +3018.8 *
12 77884 .4+ 4244.6 95346.1 +1684.2 *
15 79016.9+3934.6 100788,.6+7236.6 *
30 80453.6+3418.8 103387.9+7292.8 *

1: n=18. 2: X +8SD. *: P<0,001
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{E 4% 7577 IR )1 *5Ca SRR 2 S G0 9 1 B0 b 2% TR W 4L (P 0. 001

. WXk BT SR °Ca HERME M

W E 16 JEEE ALK REFIESR B (R ©Ca SEER( LA WL Table 2, Hill42Ab3 Bor, FME4
£ 2% i 5 1 ] /9 *°Ca 3% R B3 b 25 ifig 48 e oy Tk i 2 (P 0. 00D 6

Table 2 The counts of **Ca uplaken by milochondria of liver from selenium-

deficient and selenium-supplementled rat!

Incubation Group of Group of
lime Se-delicient? Se-supplemented? . P
(min.) (CPM/mg of protein) (CPM/mg of protein)
19524.0 43304 .4 34261.9 +8861.,6 *
21297,0+3880.8 35314.8 £8342 .4 *
] 22550.7+3740.5 40134.6 +8674,5 *
12 23609.9+4620.7 43085.4£9035,0 *
15 24498 ,2 +4273.,5 46251,.56+10948.6 *
30 27117.9+5981.3 54929,4+12497.5 *

1: n=18, 2 X+SD. #; P 0.001

=, BHAKERBIL LG *Ca RRAHR W

MRFF 16 AR ALK B S B # LBtk °Ca BEEUN LE B, Table 3, it 408 B R,
IR 2H 15 - fi 756 E] R *°Ca B HUR 3 ER B 25 i BUE e i T aRAG 41 (P <<0.00D) o

Table 3 The counts of *:Ca uplaken by mitochondria of muscle from selenium-

deficient and selenium-supplemented!

Incubation Group of Group of

time Se-deficicent? Se-supplemented? P
(min.) (CPM/mg of protein) (CPM/mg of protein)

3 15457.8 £ 4884 .9 28159,.6 £ 6594.2 *

6 16408,5 % 4422.,5 28275.5£6594,2 *

9 17467,1 % 4223,2 31117.6+B088 7 *
12 18423.8 £ 4178 4 33056,8 +8385.3 *
15 20648.0+3993.2 36073.9+7549.7 *
30 22751.3 £4002.7 41201,6+8125,6 *

1: n=18. 2: XSD. %, P<0.001

M., WXk R R °Ca ERIRI W

WA 16 IR WAL BB IDEZRORE P " Ca I LU WL Table 4, il EACHUE R, RS
BT 7 IbF IR 2E [C, 2R Ca B IR AR B3 v TR 4L GILTT 3 ~6 min [},
P-20.01; 9~30min fif, P-20.060D),

21



Table 4 The counts of *3Ca uptaken by mitochondria of pancreas from selenium-
deficient and selenium-supplemented!

Incubation Group of Group of

time Se-deficient? Se-supplemented? P

(min.) (CPM/mg of protein) (CPM/mg of protein)
15269,0+3376.3 21847.8 +£5904 .2 * *
17281,3+£5599.2 28058,4 £6260.8 * *
181899 +5782.9 31315.2+7822.4 %

12 20193,6 £5536.1 34578.1 £ 8177.8 *

15 21275.1£5962.3 38578,1+8202.8 *

30 23612.9 +6460.2 40223.6+9176.6 *

1: n=18. 2: X+SD. »: P<0.001. # %: P<0.01

A, BEXK B ZKH CCa @AW
RIF 16 AR PRALK R LB R 1°Ca SRERAG LEAR I, Table 5, ZEit224b M BoR, ¥4

Thbble 5 The counts of **Ca uptaken by mitochondria of lung from selenium-
deficient and selenium-supplemented rat!

Incubalion Group of Group of
time Se-deficienl? Se-supplemented? P
(min.) (BPM/mg of prolein) (CPM/mg of protein)

18445 .5+ 6266,3 277556,4+5283.6 *

20057.3+6688,7 30752.1+7740,0

22371.2+6712.9 33617,0 £8368.3 * %
12 23947.5 £ 6864,3 37950,3 £9061.7 * *
15 25294,0 £7231,8 41147.3 + 4870.6 *
30 2B626,9+7088.8 45185,8 + 8984 .5 *

1: n=18. 2. X=SD. », P<0.001, * x: P<0.01

Pif it B IF IO 2E K, R 00 A CCa $R E B il B B RN B 3 b o Tk 4] GR F 3 ~ 12min
fit,P<<0.01; 15~30min [i},P<C0.00D) . i8R, HWEayd# B, SHELRTIRE,

AN, B KRWEZHE “Ca FRMHTR

WS 16 JR ALK B REL ek ©Ca BEEUAY LL & W, Table 6, G it240F B, A4

Table § The counts of *5Ca uptaken by mitochondria of kidney from selenium-
deficient and selenium-supplemented rat:

Incubation Group of Group of
time Se-deficient® Se-suplemented? P
(min.) (CPM/mg of protein) (CPM/mg of protein)
3 17060,9 + 6089 .3 2b825.0+5358.0 *® *
[ 17978,4+7145,6 27188,5+5886,5 * *
9 19087,1£7669.7 28601,2+5775.7 * ¥
12 19907 ,2 £ 84047 29642,8 £5479.5 * ¥
15 20753.7 £8510.7 32224,0+5506,4 * %
30 25131,4+9919,9 36334,4£9101.,7 * ¥

1s n=18, 2: X+SD. % », P<o.01
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EAB RN Ca iR R bIEY B &1 TIRML(P<0.0D, A 2 iR, B5
D FF. L. BEROBH R LIRS 2,
. EERH U S 8 6 PRI ThEE AY B2 W)

Fable7 RUWR3F 12 AR W4 K R .ONLEBL APER DhREM B 1E  GE 1T 20 B BUoR, BT k%
BERRBOON R IER DIRE. P4 Ss R RCR BHEH B¥ Moo TBRAE4L, S Rk P/O K

Table 7 The effects of selenium on respirarory functions in rat myocardial

mitochondria!
Group S, _S‘z IECR* _P'IO‘
(X +SD) (X +£8D) «X +8D) (X +8D)
Se-deficient 130.22+4.81 23.14+3,.45 5.63+0,42 3.22+0.52
Se-supplemented 191,22 + 3,99* 24.59+2.72 6.85+0_79%% 3.1940.50

1 n=18
2: The unit of 8,, S, is O nA/min./mg prolein of mitochondria. RCR and P/O are ratio.

*: P o.001, % x:. P<p.01

NN ¥R} d: 4:0k 21

PR K B ol 5 ¢ BE M g 55 SR ), Table 80%iJrii"kbﬂEﬁ%,*Hﬁ?ﬂ#E#E%ﬂhE?ﬁ@ﬁ,
{E R A I 7 AR ¥ A B R Il AR BE © o

Table 3§ Blood selenium concentration of rats (ng Se/mL blood)!

Group Selenium concentration(X +SD) P
Se-deficient 316
0.001
Se-supplemented 309118
1t n=18
7 W

SAMEA LR, MEEREDH O, . L. R, RSk SEBsYIEE EET
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RWE R AR (K R LRk SR, AR R BRE MO . MUAACIHIE B b e e A A
UL

Skl IR R S R A SRS, W) h R B A RS, MBSk
WER DHRE B A ol BEARICESERIL 1Y, & S SR R WG O LR A PR SR B E T
P, Al ok Ay ) 21 O P HE LAY F PR L RE S5 HOVFIR ThRERR ] . SBURBETREA X

Ca® A gIG LRtk vk AR S(B . RiT MR SR o B X MR B0, RRER I i
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FIFIXS ATP & REEA IS, (22T ity bR BE R BTG HE 7, 18 Ca®* i i i s K
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The Effects of Selenium on **Ca Uptake in Mitochondria From

Myocardia, Liver, Muscle, Pancreas, Lung and Kidney in Rat

Zhao, Jun-yong Jia, Xi-an Wang, Yu-zhen Hou, Jian-zheng Zhang

Ping-chuan

(Depariment of Biochemistry, Xi’an Medical University, Xi’an 710061)

Abstract In order to determine the effects of Se on Ca uptake by mitochondria
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in whole-body, we inverstigated the counts of 5Ca uptaken by mitochondria from
myocardia, liver, muscle, pancreas, lung and kidney and myocardial mitochondrial
respiratory functions in rats fed separatly with a Se—deficient (0,009mg Se/kg) diet
and the diet supplemented((.232 mg Se/kg)as selenite The results show that dietary sel-
enium has high significantly stimulative efffcts on Ca uptake by mitochondria from
these six organs. among them, myocardia,liver and muscle are most strongly stimu-
lated,and the stimulation effects on mitochondria in pancreas and lung gradually incraese
in the course of incubation, while stimulation effects on mitochondria in kidney are weak.
Besides can also remarkbly stimulate respiratory functions. The present restlts suggest
that Se can maintain mitochondrial normal Ca transport in whole-body and myocardial

mitochondrial respiratory function in rat.

Key words, Selenium; Miotchondria; Calcimu uptake; Myocardia; Liver; Muscle;

Pancreas; Lung; Kidney



