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Studies on Disorders Caused by Selenium Deficiency in Rats

Kyoden YASUMOTO, Tetsuya SUZUKI and Cheon Ho KM
The Research Institute for Food Science, Kyoto University

Effect of selenium deficiency on hematological parameters of male Wistar rats
was examined for the period of 3 months. Glutathione peroxidase (GSH-Px) in blood
serum from rat fed Se-deficient diet (Se < 0.01ppm) dropped to 36% of the selenium
adequate rat at 2 weeks on the experimental diet, whereas GSH-Px in erythrocytes
dropped to 2% after 3 months. Selenium contents in liver, kidney and heart also
remarkably decreased in Se-deficient rats. Serum malondialdehyde level was found
significantly increased in Se-deficient rats. However, no significant difference was
observed in hematocrits and some enzyme activities: glutamate oxloacetate trans-
aminase, glutamate pyruvate transaminase, lactic acid dehydrogenase, and creatine
phosphokinase. _

Although a few abnormal erythrocytes containing Heinz body and acanthocytes
were observed in the blood from Se-deficient rats, no significant difference was de-
tected in the ascorbic acid-induced hemolysis test and phospholipid composition of

erythrocytes between Se-deficient and Se-adequate animals.
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Table 1. Composition of basal diet

Ingredient % of the diet
Torula Yeast 36
Sucrose 44
Soybean oil 13
Mineral mixture 4

Vitamin mixture
Cellulose powder
Methionine 0.3

All diets contained 5 mg a-tocopheryl
acetate per 100 g, and the selenium ade-
quate diet 0.1 ppm Se as sodium selenite.
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2. in vitro COERLAIYEMRER ¢

Se & Toc PWMFHILICHT BB EEFTHLEMNT, SeRT v hBLUSe BET v + D
B#IR 25 1~ 2mlgiML, JRindkzHEEE, SRAE— ) Bk (pH7.4) okl
5 Fh VIR, 2,2’ -azobis (2’-d1amidino~propanej dihydrochloride (AAPH )'®#%
MATBREAEnMEZE - &%, SeXTv b, SeRhEIv MR H2EMEL GSH-Px &
MR LU Toc BB L OB b HB LT,

w 'R & & B

1. SeXZv hcRIF 5P GSH-PxIEHE, SeFEOHEB 2O izl p 552 WiteiEs 7
TEME

GSH-Px &M, FEERBAE METE2BMTSe LR T v b ORBH O3 6 %
i, FORMIRTE3IZHT, SeXTv F2HEBBO2%RICETETFT LI (K2 ), %7,
Se @i, Rk L OFERMEE OO, AR, k) ©b, SeX7 v b TRETL(E
3)s

Se RZAMELBIAEZI ¥ Ab DL, ThUERETSE, SeXk 7 v h CikBHOLIL,
B, EEEEODOK TR BBESN, £, LENORELHR S, LirL, HAFE
BRHERBELE TRESATVD L) REEABEEIRY O Se HMRZE DK TIEIREBLL

Table 2. Glutathione peroxidase activity in plasma and erythrocytes
of Se-adequate and Se-deficient rats

Plasma . Erythrocyte

units? (%) units? (%)

Se-Adequate
2 weeks 0.014 £0.002  (100) 0.175 £0.010 (100)
3 months 0.016 £0.001 (114) 0.135£0.017 (81)

Se-Deficient
2 weeks 0.005 £ 0.001 (36) 0.170 £ 0.004 97
3 month 0.001 + 0.0002 @) 0.004 £ 0.0007 . (2)

3 GSH-Px activity expressed by units/mg protein. The activity was
determined by measuring decrease of NADPH at 340 nm!®). Values are
expressed as mean * SEM for n=4. The values given in parentheses
represent the GSH-Px activity in % relative to those of Se-adequate rat
after 2 weeks on the experimental diets.
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Table 3. Selenium contents in major organs of rats fed Se-
adequate and Se-deficient diet for 3 months

Organ Se-Adequate Se-Deficient
ug/g ug/e

Erythrocyte 1.750 £ 0 351 0.089 £0.018

Liver 0.645 £0.077 0.017 £ 0.008

Kidney 1.592 £0.116 0.192 £0.027

Heart 0.293 £0.036 0.024 £ 0.010

Selenium content was determined by wet digestion and sub-
sequent fluorometric method according to Watkinson2?)
Each value represents mean £ SEM for n=4,

C RebroTte Se RZAMEIERFMAE S y AL LB T 5L, GSH-Px HEHERLMEBET O Se &
Bix Se X7 v P CRHREERETERTICOIO T, BIERE 2 HIE T 5 B0 ERERIEE
7Y ORPERERIE, SeR7 v rOMEMDAED EAF RS o PSE, GOT, GPT,
CPK, LDH, ~< btz Uy MEREW Se RF v bE SeLRE7 v b L ORICEREIRD
bhieirolz (F4 ),

Table 4. Comparison of hematologic value of Se-adequate
and Se-deficient rats

Item Se-Adequate Se-Deficient
Hematocrit (%) 40.1 £0.3 40.0 +£0.7
TBAY 2.43 £0.17 4.89 +0.48
GOT® 37.1 +0.6 38.0 *1.9
GPTD 175 +1.3 211 1.5
cPK® 25.6 3.9 26.1 +3.2
LDHY 90.0 *8.3 99.8 +6.3

Each value represents mean £ SEM for n =4.

) TBA value represents nmol MDA /ml plasma. Difference
between 2 groups is significant at p < 0.05.

%) Each value is given in the international units per liter.

2. SeX 7y boO¥ME ROEKEE &BEREEMR

Se KSA T3 ¥ ARBEE L7 v hofkimsks Nile Blue Sulfate ¢ L CBHMSEBI%
LickZ A, ~ESRECYORFEICRETS Heinz K/MEE & e RERMLRSHETHEIML T
Wit Fin, EETETFEMEEIC L AEETL, MIRREEE L S 2 RE 2GRl MmER
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(acanthocytes ) 73, Se KT v b OFMEKPICER Shizs, # 0¥t Kaschin-Beck Kj%
BEORMEKICD N THESh T3 BED P02 LB ENTH o7, BIC, 723N
v o -Tween 20 # iV72AMRER T, Se KIv be SeRKRIv b enHICEEZER
Boohphrolc (KRS ). RMKEEEEHERT 2 ) VIFEEREKR L L2 5,
phosphatidylethanolamine (P E) & sphingomyelin ( SM) & &b F 2 ICENED b
lebon, FREFE R o7, Flc, TH ) VJFE PE & phosphatidylcholine (PC)
DTEE AT R E B Se K7 v b OFPMEWEHIFAFE D b i,

PLEDtkic, Se BIRZOATE, SeFE 7 v b oMz GSH-PxIEM, #MikHo
Se GEKOMF O TBAER EICHERENED OGN Db O0, FELEEERHAL 22
o tee FHEOKE R Spallholtz & 0B/ —7 V06 It Lo THEBRTEY, Se
OHEMRZ TRIMEFHEL THToc Y VIRE R L ORBR VP RERIEIC HhiZ, EEL Se
REBEEZFHFH LIS WEBbh D, L Liess, BEEICIIARZREEL L TRHELA
CTHMIEL RV TGSH-Px R EFE oo K B 2RPBEELLE TS AIREHII RS CH
%,

Table 5. Susceptibility to hemolysis of erythrocytes
from Se-adequate and Se-deficient rats.

Se-adequate Se-deficient

Hemolysis (%) 13.4+0.1 12.7+0.8

Hemolysis test was carried out by the ascorbic acid-
Tween 20 method®® using erythrocytes collected from
rats fed Se-adequate or Se-deficient diet for 3 months,
Each value represents mean = SEM for 4 rats.

3. in vitro TH Se K7 v MfRMIKE Se R 7 v bRILERO FERIHR 5 i< X 2 BR{LAYEE fLic
w3 2 SO 2L
Se BFRIMEOBIPEMOBHIEICH L TR L TWAEEAZHL AT 55T, SeRZH

FOKRT v bOFRMERZEEEL T, SRAE -V v BILAERKT, GSH, NADPH, NaN,,
KCNOBFEHETF, AAPH(10 mM) #in%, 37°C THHE#EH 0.2mM t-BuOOHIK X 3

RILAAIOES %, GSH-PxiEtE, a-Toc BB ELOBBRTHN. TORE, Sekid s

v POFRMEK T t-BuOOHIC X 5 4RO MPUE T H AAPHDIFINC £ % a-Toc D

P B HS Y, WME 20 eRICEEY, GSH-Px EHOBKTb A ED bR -7z, L

BL, GSHERERICHEMLAVEAE Se £RE 7 v b ORMERT b L WEMAIEZ -7,
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Se/XK7 v FOFMETIZAAPHOEMOMMICEHDL LFFE LWEMAEZ 7z, EL

EoOfERE, hET—E¥, 2= —FF Y VR —EPEESNZEHE T TO-BuOOH
2 kB LA o5k, #ETHIEEOREIC GSH-Px%, FiC GSH MmO TEER
BHEVER &> TWA DB L0 72 - 2,
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