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Effect of a Hot Environment Temperature on Selenium Metabolism in Rats

Ken KATo, Masayuki FUNABA, Hajime KuMAGAI, Hideo YANO and Ryoji KAWASHIMA

Department of Animal Science, Faculty of Agriculture, Kyoto University

It is well known that the metabolism of sodium, potassium and calcium is influenced by a high
ambient temperature in grazing cattle and rats. However, the research work regarding the influence of a
high ambient temperature on metabolism of trace elements such as selenium has been scarcely done. This
study was conducted to elucidate the effect of a high ambient temperature on selenium metabolism in rats.

Twenty-two Wistar strain rats of 8 weeks age were divided into 3 groups;A (1) the animals were
fed ad libitum at room temperature, 26°C (26°C , ad lib), ( 2 ) the animals were maintained at 26°C, while
were fed the same dietary amount of group 3 (26 C restricted), ( 3 ) the animals were fed ad libitum at
33°C (33C ad lib). All rats were raised with a commercial diet for 6 weeks.

Se concentrations in whole blood were significantly lower in 33°C ad lib group than in other 2
groups. Kidney Se contents became lower in 33C ad lib group than in 26°C restricted group. The result
was induced by the reduction of both Se concentrations in the kidney and the weight of this organ in rats
of 33°C ad lib group. On the other hand, Se contents in the liver were also lower in 33C ad lib group

than in 26°C restricted group. The result was due to a decrease in Se concentrations of the liver.
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BHEEY 1 A5 —RMET v b22IL (FIHEEI40.1g) # AV, HREBE (26C) @ fafr (26f1) X7
L, BPLdBRIE (26C) @ HUBRAAET (BHABRBERX & MEAE) (2661 X 70K, SHBE (33C) |k
(33f2) X 8IL, D3 ODRERKIZDIT7z, #HB5HEBEE, HWHOT » NERASAE (MF: ¥
VEER (BR), BN) 2V 7o, sBRAD Se & 813 0.47ppm TH Y, T4 NRC fil#EEH#E 0 Se T3k
B0.lppm R HSDTH 7. 5 HEIOFMEAFTOR, 6 BE ORI 2 %1772, HERBLAR X
DERAKECNEL, $/o, 2EMBECELREPRNL 2, 6BMEICT — 7 VERET T, BEEAHE)
DR & ORMIZ L D ER L, Mg, M, B R,

I 3 & K IEF T D Se B 13 Watkinson DHEIC X o THIE L, MEB & KRS A Vv
FWTIVE Fd R~V F L5 —¥ (GSH-Px) {3, B8 bAkELIE L LTH 5 Paynter D
FEN L 5 THE LT,

BWREEE
AERI TRRE L, (26f) KOO 2R L DVAEFISEWERR LA, (2661) K& (3388) KoM
WEERRON P o7, HRERS, (26f2) RTHO 2R LY AEBEICEVELR LA, (2661) K
& (33f) KOMICERRONL P o7z, SHICH L, BRERR, (2688) RTHO2X L) HFEIC
EWEZIRL, 72, (268]) X& (33%) KEOMICABELERR LN, (3388) X CHEIEWES
7R L7z (Table 1), Cassuto & Chaffee®® % Ray 5112, 5 v F & L O > MBI ORMBER %, il
B TRAL LeRE, BHRECHARYL LARTHRELZGS, SABETHAL L-RKIZBWVT,

Table 1. Effects of a hot environmental temparature on final body weight and the weights of liv-
er and kidney

26C ad lib. 267 restricted 33T ad lib.
Feed intake, g / day 19.2 13.5 13.4
Weight, g
Body weight 253.8+4.62 179.74+1.3° 184.7+2.5°
Liver 10.6+0.72 6.7+0.2° 6.840.5°
Kidney 2.0+£0.04* 1.6£0.01° 1.3%0.02¢
Weight per body weight, g/ 100g BW
Liver 4,16+0.32* 3.74+0.09° 3.69+0.22°
Kidney 0.78£0.012 0.90+0.01° 0.68+0.01°
Means * SD
a, b, c:p<0.05
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ROMIZEIR SN h 72 (Table 2)o RRKERTIE, MEF Se REDEILE Se 5 HBETH 5
GSH-Px {FEDZAL L IZ R % ), MEF Se iEFEOR K\ (33f) RTSe iR LEY (2682) K
LD EEAGSH-Px I EZR Lo L2 L, BEIDL) RERERPBONIZPIIOVTIE, BEDOL
CHAHTH S,

1HB/) D Se BHE L Se BHHME S Fig. 1SR L7z, 1HBAH O Se BEEIX (26f2) KT
9.0 #g/ day, (26f1) X& (33f8) XTix6.3¢g/day& b, (2688) KD 1 HSH7-1) D Se HEHLE I,

Table 2. Effects of a hot environmental temperature on Se concentrations and GSH-Px activities

in blood
26C ad lib. 26C 'restricted 33C ad lib.
S .
¢ concentrations 03940012 0.37+001° 0334001
in blood, pg/ ml
H-Px activiti
GSH-Px activities 371425 463+48 45737
in blood, EU / g Hb
Means + SD
ab,:p <005
pg/day
gt _
8 a
:L se intake Total excretion
of Se
7
b
6 L

26°C 26°C 33°C

ad lib. restricted ad lib.

a,b: p<0.05

Fig. 1. Effects of a hot environmental temperature on Se balance.
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(26f)) X & (3388) ROZNDL. 4572 572, Se #bPRE L, (2682) XTHO 2R L) FREIIEHNE
RRLZAS (2661) K& (338) ROBICIHEZASNE S o7, Kume 513, BHBETICE2N
oA BNT, MAREOES L ORP Se PRl EDEMT 5 2 & 2 |E L T2, AREBHERIIZ
DPE L IFT—F L ahole 77, (2688) RKITHA (2661) K& (3388) XIZHBVT Se BHEME AN
LLTWBDIE, (266]) K& (3382) KIZBIFA Se BREOHEDICERTALLNOTHLLEEZ LN,

P B & O Se feg i3, (26f)) Rickb~ (33f8) RiZBWT, FELETHIRDO LN, $7,
FFlE 3 & OV Se i I2B W T (26M]) RiCh~ (33fa) KTHARLKTIRDO LN, FET
31%, BETI6%DETA RSN/ (Table 3 ), ST Se #8EAT, (26M]) X &~ (33f8) X T
TLTWAOI, T, SelREOBAIGERTAL0THY, FWTIE, SeRiLBaitnEE
DOBWVITERTLLDTHLEEZ NS,

2R kD Se MREE T, AT, B E D10 (33f) XC (26fl) XL dEhEh31%, 16% D
AR SN (Table 3) A%, A bV VS EH Se IBEEIZIE, MROMIZIZEAEEEIRON
otz (Table 4 ) L7255 T, Z02RKOMTRONIZEIRERD Se IEDENE, A My
ELUSD Se IBEDBVICEAbDEEZ OND, T/, Wi A b VIV EH GSH-Px HEHICE LT,

Table 3. Effects of a hot environmental temperature on Se contents and concentrations in liver

and kidney
26C ad lib. 26°C restricted 33T ad lib.
Se content, ug
Liver 5.11+0.22* 4.27+0.12° 2.95+0.34¢
Kidney 0.9640.05* 0.76+0.02° 0.59+0.02¢
Se concentration, u#g/ g dry weight
Liver 3.76+0.15* 4.7140.09° 3.26£0.09¢
Kidney 6.12+0.20* 6.88+0.06" 5.7940.09°
Means £ SD
a, b, c:p<0.05

Table 4. Effects of a hot environmental temperature on Se concentrations and GSH-Px activities

in cytosol fraction of liver and kidney

26C ad lib. 26C restricted 33T ad lib.

Se content, ug

Liver 0.13+0.010* 0.06+0.005° 0.06+0.004°

Kidney 0.03+0.000* 0.03+0.002* 0.0240.002°
GSH-Px activity, EU / g protein

Liver 925+94 762+55 838+30

Kidney 707+10* 711£15* 621 £15°
Means £ SD
a, b, :p<0.05
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BT Se IEE & MM OMEM 2R L7275, B CIRILEMA X ZEGRZECL ) —E0MmMERD 5
T, SeiRELDMRIHARLII LD -7

RRERTIE, BEHBEHNT » O Se RPEFEBED 5V IIBEMICELEE, Ty FOMEH Se RE,
PRl B & OBHER Se 8B, I T 52 L #30, L LadD, Z4id Kume 5V 98 3%
BB NHBAROILLETBE L L) %, SeHHEREOMMIC L 2 DT %D o7z, RREA
B, BRAML AL 5T Se DERSMHIENT LI LI > TELTWHEDRS Lk, 72,
RRERTIE, B P LK BERT Se iREOEAL L, R A MY IVAEP SeilRENELE DI
D, BHANLRAICL D Se DMBASAIET 5 L 2RO, TOBEIIOWTIRESHRD
BMEPLETHLLEZONS,

X ik
1. KUME, S., M. SHIBATA, M. KURIHARA and T. An (1986) Jpn. J. Zootech. Sci. 57 : 679

2 . COLLIER, J. R. and D. K. BEEDE (1985) Nutrition of grazing ruminants in warm climate, Academic
Press, Orlando, Florida : pp. 67-68

3. YaNo, H. J. HaNAl and T. KawasHiMa (1989) <7427 4 8115

4 . KUME, S., M. KURIHARA, S. TAKAHASHI, M. SHIBATA and T. A1 (1986) Jpn. J. Zootech. Sci. 57 © 687

5. KuME, S., M. KURIHARA, S. TAKAHASHI, M. SHIBATA and T. An (1987) Jpn. J. Zootech. Sci. 58 © 604

6 . WATKINSON, H. J. (1966) Anal. Chem. 38 : 92

7 . PaynTER, I D. (1979) Aust. J. Agric. Res. 30 : 695

8 . CassuTO, Y. and R. R. CHAFFEE (1963) Can. ]. Biochem. Physiol. 41 : 1840

9. CassuTo, Y. and R. R. CHAFFEE (1966) Am. ]. Physiol 210 : 423

10. Rav, E. D, C. B. Rousicek and M. Hamipr (1968) Growth 32 @ 1


Administrator
長方形




