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Effect of Selenium deficiency on Minerals Status in Rats

— Comparison of Torula Yeast and Casein

Zongjian ZHU, Mieko KIMURA and Yoshinori ITokAwWA

Department of Hygiene, Faculty of Medicine, Kyoto University

TY supplied a large extra minerals (Na, K, Ca, Mg, Fe, Mn, Zn, & Cu) than VFC except Se. Se and
GSHPx activity were lower in TY-fed rats than VFC-fed rats and in —Se rats than +Se rats. Fe was
higher in liver and muscle of VFC-fed rats and in plasma, heart, liver, and tibia of TY-fed rats fed —Se
diet compared to the rats fed +Se diet, respectively. Compared to +Se rats, decreases of Mn concentra-
tion appeared in plasma, heart, and tibia of VFC-fed —Se rats and in brain, heart, liver and tibia of TY-
fed —Se rats, respectively.

The results indicated that Se deficiency induced minerals imbalance in rat especially increase in Fe
and decrease in Mn which was more severe in TY-fed rats than VFC-fed rats. TY can not be used to
make a model for both Se and one of other minerals, e.g. Mg, deficiency because of the extra minerals ex-

cept Se.

1L (Se) REBWOMBIIL S ¥ 57 KR E LTINET Se SHROIEFITMED bV T A — 2
F(TY) 2HWTWAEENSE WY, LaL, TYHIZIE Se UAD I 2T VEH RIS N TRV
&, IFTINCHETHAHRICEIHEAYNDLLEEZONL —h, BEOI LA Y (EFIvT)— -
HEA Y D VFC) WSeEHBLARWI EPHLNE L5 TWD, SHIEY Y237 HiRE LTTY,
XL VFC # WA ZHEORE T Se RZ T v FOEFNEER L, I 2T NVOEEIOWTHE L,
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H 1k 4 GO Wistar RHET v P24 % 4 BEIZSG 0, @F Y237 KL LT VFC, Se & ; @ VFC,
Se RZ (Se, 0.019ppm) ; @F ¥ X7 EFEE LTTY, Se Tl ;s DTY, SeKZ (Se <0.005ppm) D
A FEED A IR THE Lo Se FTER OB & Ok Se iREE1X0.5ppm ThH 5, 8AMAEFR, v
7y — VIR TR, SIS LRI L 72, M, M4 K OSBRI = Ak — B R ek
L, Se i & KFLWMBEFALEDICLY, B a (Ca), w737 (Mg), $ (Fe), <>
47~ (Mn), H$h (Zn) KOS (Cu) 377 X~atairie (BESIERTHE, ICPS, 100011) % Hwv,
F UYL (Na), )74 (K) BEFERGETHE L.

BWREEE

VFC B OFTY 1 3 2 I VEHBDOWEHEIL Table LWIRTEY TH o720 VFC LT, TY H1iZ
SeADIATNVEREE AL E, Naidf398f%, KIZ90f%, Calk 2f%, Mg id202f%, Znidl.34%,
Culdl. ML WmETH -7, $k& Mn i3 VFC DBFAIIMIBBFLT CH o 7245, TY OBA L Fe 191
mg/kg& Mn :48.6mg/kgTH o720 LL, TY H Se &4 =id VFC F1 Se GHBNDI1/8TH o7,

7y P OBEELEFHENEIIOWTCAL L, Se RZH L Se TREBHOMICHEEEN R 57205, VEC
fREET v MCHAT, TYSEES » FCIR3EME» S LIET Lz,

Se i & Se-dependent glutathione peroxidase (GSHPx) ®Di&Mix VFC FE D Se RZ 5 v P & b,
TYfE D Se RZT v b TIIAFEIET L7z (Data 8 W)o Se il & GSHPx DML VFC filH -,
TY fEREE IS Se FERIEL D, Se RZFOFVHEIMET L7z (Data BWE)o I GSHPx 15 iE
VFC fIEHETId Se RZEEIE Se RRBED2.9% T, TY FEEETIE Se TREED0.45% Tdh - 770 VFC B,
TY B & 12 GSHPx IEHEE 5 U TFICIE T L7=0T, WL bICEED Se KZETLDY,

FRREEIZDOWT, VFCEIRHET v b T, TN ORI R IR, Se RZDHNSe ER L WV EE
B L7z (Fig. 1)o TY filEHET v M T, MmAE, LB, FFBEOTEE OSIREIL, Se RZHT v

FTSe BREET v MIWNTHEZICHM L7 (Fig. 2)o Se RZIZ L HEHEE OB TY FEEHT »

Table 1. Minerals content in vitamin-free casein and torula yeast™

Vitamin-free casein Torula yeast
mg/kg
Sodium 42.1 16737.0
- Potassium 14.0 1255.0
Caleium 235.0 482.0
Magnesium 13.1 2640.0
Iron nd 191.0
Manganese nd 48.6
Zinc 58.1 77.2
Copper 2.7 3.8
Selenium 0.125 <0.015

*Vitamin-free casein or torula yeast was added in the diet as 15% or
33%, respectively; nd: not determined.
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Fig. 1. Effect of Se-deficiency on iron status in rats fed vitamin-free casein diet. Results are means + S.E.

and expressed as ¢ g/g wet tissue ( # mol/L, ¥ uxmol/L). *p < 0.05.
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Fig. 2. Effect of Se-deficiency on iron status in rats fed torula yeast diet. Results are means + S.E. and ex-
pressed as # g/g wet tissue ( # mol/L, ¥ zmol/L). *p < 0.05.

FOFDBVECHEH T v MTHNTKRKTH o720 TOHKIMMOFERD—DIZ, Se RZ THRIMLERIEDHLEL
HHEGL 2 B 2 8V R Se RZMEIMI transferrin 25K T LY, SOB%MICHEIHTETWLI & B
ERINb,

Mn BEIZDWT, VFCHEEHES v T, m4E, LA OIEEF Mn I Se BT v MiCl
NC, Se RZWT v MHVWEEIIKT L7 (Fig. 3) TYSEEET v FTIE, Se RZEET » F O,
U, FPE B OB HR Mn BRI Se TR T » MZH~NTET L7z (Fig. 4)o Se RZIZ L A Mn 2
DETIETY FEES v bOFTIKTH o720 Se & Mn ODHEASERIZ DO WTIRBREIZ STV g,
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Fig. 3. Effectk of Se-deficiency on manganese status in rats fed vitamin-free casein diet. Results are means
+ S.E. and expressed as #g/g wet tissue ( # #mol/L). *p < 0.05.
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Fig. 4. Effect of Se-deficiency on manganese status in rats fed torula yeast diet. Results are means + SE.
and expressed as 4 g/g wet tissue ( # mol/L). *p < 0.05.

Mn R ZOBFEI A IR <, % < OB Se it EOH BRI TY LEOBREBUC X 2 5 » ML Mn K

TOHREDH 5,
PLEDIERENS, v DI 3T VERREICRIET Se RZOWEL LT, Ik &~0gkot)

& Mn DIL TSI TH o N VEC FEEE L TY SR T O RROBERDIE O N, Se RZ
Tid, BB OSBEN 2L 0 T2, BRERKIZLIBIEENS T > TWHD TRV
CHELTWS, TY FIZSe UAD I AT VEBRBVFEFICEVIDIH Y, Se LMD I F 7 MHIZ
¥ Se-Mg RZDEFINOIERA, FFiCMo I 25 VEHOEEIIOWTKRE T 256, ¥ V357 HiRE
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