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ABSTRACT

The present study was devised to determine the effects of vitamin E and selenium (Selevit) on body weight, organ
weight, hematological values and biochemical parameters in the orchidectomized (Orch) rats. Intact group (n=15)
received no treatment and operation. Orch+ Selevit received operation and Selevit. The body weights of each group
increased, but that of the Orch+ Selevit group were significantly lower than those of all the other groups. There were
significantly different decreased (p<0.001) of body weights between Orch+ Selevit group and all the other groups.
Also, organ weights such as heart, liver, spleen, kidney, lung and skeletal muscle were measured. The heart and liver
weights in the Orch+ Selevit group were significantly different decreased (p<0.001) in comparison with those in the
Intact and Sham groups. The kidney weights in the Orch+ Selevit group were significantly different decreased (p
<0.01, p<0.001) in comparison with those in all the other groups. The number of white blood cell (WBC) was
significantly higher (p<0.05) in the Orch+ Selevit group than in all the other groups. The hematological values of 12
parameters were not significantly different in any of the groups. The concentrations of serum total protein, albumin
and alkaline phosphatase only increased significantly (p<0.05, p<0.01) in the Orch+ Selevit group as compared to that
in the Orch group. We conclude that Selevit was significantly decreased the body weight in the Orch rats. Our
findings suggest that Selevit may influence the process of lipid packaging and absorption in the Orch rats.
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A H(selenium)< 18173 %719l Berzeliusol] 2] 2+
A= n|HY 2 (Schwarz 5, 1999)2 F2 Ag
HE] 2 1(Selenomethionine) 7} 42| :=A] {1 (Selenocysteine)
o= W N, &7, 7] 2 A 3 2 FAE
EAsHE Ao R d#A ArHMolnar 5, 1995, Rayman
5, 2008). W mlulE Bl BjEl e Ay Aol A o]
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= dxAog 7] Adge £ Fhks EslA
A, HEAeR T Adyge] it AWy o
Ho Jo] FrHCombs, 2005).

HIEH Ex= et abshAlel 4ds 2k #1840 ¥l
ElFlo 2 ofygl 79 A E] =, tocopherols(alpha, beta,
gamma, delta)} tocotrienols(alpha, beta, gamma, delta)
2 44 $th Gamma tocopherol Q17Fe] 5219
A \lepy] E€] = FEjolAnt, o] <4 alpha
tocopherolel]l HZF¥ o] itk 1 o]f & 3dhbi= alpha
tocopherol®] Gamma tocopherol .t} AJ&3H4 0= ¢
7 @A e 7] wiE-o]tH(Thomas, 2006). HIEFR! E
= 23l 425 8kE H (Roxborough 5, 2000), 58
= A7S, HES, AT 2elar AdEe] gl
o&Eske] Al weEl 20~60%2] 2Fo]E YERdtHJansson
5, 1984; Wright -5, 1999; Jeanes &, 2004). H|E}RI E<k
AHE A T e '@ 9 9599 A wdg
7 FeE Fgth EE HlER E ERH AT g
At A AAe] o] Fago] W JiAlel AW &
ad HlER B9 AJESH 84S S7H X thBrigelius-
Flohé 5, 2002). HIEFR! Ex= F9 A&4 FikshA| 24
A A H e g gekiolrh HER] E A
HL FEA A5 (oystic fibrosis), T HE A 7H
A 3l(chronic cholestatic liver disease), FH|EFA| e s
Z(abetalipoproteinemia) 12|31 5" (short bowel
syndrome)s 233l Ao F57l(fat malabsorption)
S 2E 5 Aol =2 YERdtiThomas, 2006).
HIE] E Ao 13l 217 l(neurological dysfunction),
<okl TeE|ar WA e Fo] MAgTaL By 9]
tHBurton &, 1990; Sies &, 1992; Kayden, 2001).

HIEFY] B9} Al 3Aakst ddas & deiA
HIEHT Ex= AAel A 7 a2l A8 aAkstAl
o|t}. el B} AdF2 T2E gH4ibs) x| el o]
s oA Tagk 9ES gt HlER Ex AlEEel] A
44 &AkshA|(lipid-soluble antioxidant)= &A1 8kaL, &4
~Fx(free radicals)®] 4~E7 A A #ksH(lipid peroxidation)
& Welsle 9s 3t} (Bsterbaver 5, 1991) L]
AL Wl AEAA 58], alskolA o] ®rkal Bal
&kal QJti(Coquette 5, 1986). HIEM E AL A3t AE
gl 2o] F7ket o] Qla(Awad 5, 1994), A Al¥E7)%s
(phagocyte function), HX7-9] S22 2 AlxAd HY
I AN HAe] g BT WT]s FolE fuet
thal Baslar @it Moriguchi 5, 2000). AwlES AlEE
A T HzTtef 2FAAL A|EE (natural killer cell activity)
o] %83} (Kiremidjian-Schumacher 5, 1994), endotoxin-
induced oxidative stressll tj3l] X288 stofa B3
&}al ltHSakaguchi 5, 2000). A EFL] B E2 in vitro
A3olA INF-a ] =& F38h= HIV JAE A8t
I(Hori 5, 1997), Adls 232 vlo]g]2 7199 Alell chemo-
kine®} AFo]E7F1 W (cytokine expression)< #7EA|Z
T7F Avkal glgithBeck &, 2000). = Ag-olx=
AstA R g8k vlEl] B9 Adus g4t dEd
ol FAGE W AT, A7) FA, A 1eja A
shetA Wsle] mA= FEFs AT

HE W U

d83E ¥ Y2 HE5(Orchidectomy)

T 81 # (Wistar-Imamichi, 1673, 362~414 g) 60w}
£ Imamichi Institute of Animal Reproduction(Ibaraki,
Japan)ellAl 7-9Jete] AFAT A5, ARFAIZISH, tempe-
rature 23+1C, humidity 55%, 12/12 hrs light/dark cycle
(lighton, 07:00), %18 BAAL= S} 75 Ara2A7
th 457 A, AFAIR $ A E%(orchidectomy,
°]3l; Orch)S A AI3F3IT) Ketamine?} xylazine 73]
v}5(80/10 mg/kg)3t ¥, =37l (scrotal incision) %
e wHEaL, Aas oI FeR AE seldh
3|, %ol A 2K(spermatic cords)S 'do] SF-tol A
Zetal, g AASIITE Sham AE T J4AE =
A7 F Al HANA 2% 2 99Rge AAsd

= T 1579 FHE Selevit(Vitamin E Acetate, 65 mg/
, Sodium selenite, 0.5 mg/ml, Fatro) Fo1& A58
A EES AR vt 2ol Intact 2], Sham
Ag]it, Orch #12]<t, Orch+Selevit A 2] o® Z}7}f 15
FA 4707 AT Orch +Selevit S Selevit(Vitamin
E Acetate, 280 mg/kg, Sodium selenite, 0.5 mg/ml, Fatro)
& Y5tE ArAETE § 1795 79 334 5577
Foalolrh. BE APsES 2 Ao AMeE e E
< Tokyo e} st~} o] sfsitfst F=4d
3 2913 9)(A-10-1214) 51 3loll R &YskATt.
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FRIAAE 7 234 ATS AL 5571 A
¥, ketamine/xylazine "} -, 7i3ato] S oA &
M (Celltac a MEK-6450K, Nihon Kohden, Tokyo, Japan)
3} A3lelE 224(Spotchem EZTM SP-4430, ARKRAY,
Japan)& flste] Asiion, dH3 IS sk
—70Col| B 5 ARgaith A7|AsS SA4st7] 9l
of A, 3k v, A, W aEla EA4SSS AE6k]
A2 gl B & Z4sqlch

SAH =4

£ AFolA Aol BE Atz ES] BA 412 Statistical
Analysis System(SAS release ver. 8.2, 2002)°] General
Linear Model(GLM) procedureE ©]-&3dto] HAREAS
AAEFaL, A2l #9142 Duncan's multiple range-
test(Duncan, 1955) & ©|-&3}o] 5% FolA #4353
H, Z} 22159 AaA e A HAS Pearson’s corre-
lation coefficientE 283} t}.
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Vitamin E$} Selenium®] A44%& EIfF5ERd

Fo] & AFo WstE FAMGE A Table 13 2tk
A% ppAEt dkx] BE HH 9 AFe TUEAT o
TAZ 271G A4 Intact*(376.5£6.71 g)¥} Orch +Selevit
T4(389.0421.35 g)> AR At Al AdE RIS
39, Shami-(403.1+12.11 )3} Orchi*(403.1£15.25 g)<
Intact®} Orch +Selevitv Xt} 2tz =5 &4t} Intact,
Shams 12]3L Orchat®] AT 27} 83.647.35 g 57.1+
2264 g Z12]a1 42.242261 g S7}8FATE &R Orch+
Selevitwroll A 3kl 11.2410.25 g 5713t Intactar:
(461.247.25 ¢), Sham+*(461.2+31.79 g) ~12]il Orch
(445312381 )] HF AT 7242 =Z(p<0.001) Orch
+Seleviti(404.7421.53 g)X.t} S7hgit) gk, Z4zte] %
71378, zE v, Al B, S4) FA19] $3ks Table
29} Ak A4, 1] F= Orch#Selevitwoll Al 2}2F
1.1+0.04 g 1324021 g© 2 Intacti(1.4+0.05 g, 14.1:0.45
g), Shami*(1.5+0.02 g, 14.0+0.52 g)oll H|3}e] F-2]2 2l (p
<0.001, p<0.001) HAE Ik =gk Ao FAl=
Orch +Selevitv"(2.5:0.10 g)<= <4 2.2 (p<0.001) Intact
73.6£0.20 g), Sham+“(3.6+0.11 g) &3l Orchi(3.5+0.21
g) 2o} ZH7t whg-g Eelglitt. gt v]ge] FAE Orchr
Selevit-ol 4] 0.740.01 g2 Intacti*(0.8+0.02 g)¥} Sham
(0.8+0.03 g)oll Hlato] HASFAA T, 79432 A A
ookt ¥ 2 FAEe] FAI= Orch+Selevitwoll A4l 24zt
1.0£0.01 g 12]3l 15.9+0.02 g& YERN 3L, Intactw’(1.1:0.01
g, 16.1+0.05 g)¥} Shami*(1.1+0.01 g, 16.0+0.52g)°l H]3}
of ZHasklon), oAl Afol= ATk

Vitamin E9} SeleniumO| EH&H Ha0| O|X = H&
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HIEFT] B9} selenium(Selevit) o] 2|3 d sl Wizl
Table 3, 49} vl WA, WG4 Orch+Selevitat ol A
9.742.0 10°/mm’Z Intactr(9.142.0 10*/mm?), Shamr(9.1+2.0
10%mm’), Orcha%(9.2+2.0 10%/mm’)ell vk -5-2]3Hp<0.05)
7k HERleH, A8 4= OrchSelevitaroll 4 8.0+0.18
10%/mm’=  Intacti(7.9+0.18 10%mm?®), Shami*(7.9+0.24
10°/mm?), Orch*(7.8+0.20 10%/mm®)°ll ®]3lo] Z718F3%
o fo)Ade A A ekdh 3 H A ETEAMOY),
B AN AEFHMCH), B3 25 =(MCHO),
3| 2 F 2015 =(HCT)E= Orch+Seleviti-oll A 212} 55.5+1.20
um®, 18.0+0.72 pg 32.1£1.01 g/dl, 43.9+1.5%= Intactsr
(53.4+1.10 pm’, 18.0+0.36 pg, 33.0+0.61 g/dl, 44.5+0.1%),
Sham+“(54.1+1.11 pm’, 18.1+0.50 pg, 33.0+1.35 g/dl, 43.2+
11%), Orchv*(55.242.11 pm’, 17.7+0.80 pg, 31.2+1.65 g/dl,
45.8+1.0%) 7 M]3l A] 57 & 7HAE YERo Y, #9
A2 AABHA FAdrh A AR A A3, WBC #
H =AFEAZ A9, Selevit Folol &3 EA|% el
frojid 2 1= A skt

Vitamin E2} Selenium0| ¥3I5t5 H3to| 0|x= &

HIER] E$} selenium(Selevit)oll €]} total protein(T-pro),
albumin(Alb), alkaline phosphatase(Alp), aspartate amino-
transferase(AST), alanine aminotransferase(ALT), blood
urea nitrogen(BUN), y-glutamyl transferase( y-GIP), lactate
dehydrogenase(LDH), Glucose(mg/dl), Creatinine(mg/dl)
o] A sIsHA Wsl= Table 59 2tk IAFHA
(T-pro)¥} albumin(Alb)e] FZF FE7k-> OVX+Selevit
oM 247} 6.6+0.10 g/dl, 4.2+0.28 g/dlZ Orchi(6.4+0.12

Table 1. Effects of vitamin E and selenium (Selevit) on body weight (BW) of orchidectomized rats

Intact Sham Orch Orch+Selevit
Initial BW (g) 376.5+6.71 403.1+12.11 403.1+15.25 389.0+21.35
After 5 weeks BW (g) 461.2+7.25 461.2+31.79 445.3+23.81 404.7+21.53%
BW gain/loss (g) 83.6+7.35 57.1422.64 42.2422.61 11.2+10.25

Changes in body weight treated with vitamin E and selenium (Selevit) on orchidectomized (Orch) rats. These data in Intact (non-operated),
Sham (Sham-operated), Orch, Orch+Selevit (treated with Selevit on Orch) are shown. “*' Indicate the significant differences in values after
5 weeks of Orch+Selevit vs. Intact, Sham and Orch, respectively. Data are meansstandard deviation. p<0.001 vs. Intact, 'p<0.001 vs. Sham,
'»<0.001 vs. Orch.

Table 2. Effects of vitamin E and selenium (Selevit) on organ weight of orchidectomized rats

Intact Sham Orch Orch+Selevit
Heart (g) 1.4+0.05 1.5:0.02 1.120.22 1.120.04°
Liver (g) 14.1+0.45 14.0+0.52 13.3:0.32 13.2¢0.21%
Spleen (g) 0.8+0.02 0.8+0.03 0.7+0.02 0.7+0.01
Kidney (g) 3.6£0.20 3.6+0.11 3.5+0.21 2.5+0.10°*
Lung (g) 1.1x0.01 1.1x0.01 1.120.02 1.0£0.01
Skeletal muscle (g) 16.1+0.05 16.0+0.52 15.9+0.32 15.9+0.02

Changes in organ wet weight treated with vitamin E and selenium (Selevit) on orchidectomized (Orch) rats. These data in Intact (non-
operated), Sham (Sham-operated), Orch, Orch+Selevit (treated with Selevit on Orch) are shown. ““*Indicate the significant differences in
values after 5 weeks of Orch+Selevit vs. Intact, Sham and Orch, respectively. Data are meantstandard deviation. p<0.001 vs. Intact, fp<0.001
vs. Sham, kp<0.01 vs. Orch.
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Table 3. Effects of vitamin E and selenium (Selevit) on hematological values (Erythrocyte profiles) of orchidectomized rats

RBC Hg HCT MCV MCH MCHC PLT
(x10° 1) (g/d) (%) (@) (Pg) (8/u)) (<10 1)
Intact 7.9+0.18 11.9+2.0 44 5+0.1 53.4+1.10 18.0+0.36 33.0+0.61 455+109
Sham 7.9+0.24 10.9+1.1 43.2+1.1 54.1+1.11 18.1+0.50 33.0+1.35 449+101
Orch 7.8+0.20 12.0+1.1 45.8+1.0 55.2+2.11 17.7+0.80 31.2+1.65 519+107
Orch+Selevit 8.0+0.18%% 11.8+1.1 43.9+1.5 55.5+1.20 18.0+0.72 32.1+1.01 455+101

RBC: red blood cell count, Hb: hemoglobin concentration, HCT: hematocrit, MCV : mean corpuscular volume, MCH: mean corpuscular
hemoglobin, MCHC: mean corpuscular hemoglobin concentration, PLT: platelet count.

Changes in hematological values treated with vitamin E and selenium (Selevit) on orchidectomized (Orch) rats. These data in Intact
(non-operated), Sham (Sham-operated), Orch, Orch+Selevit (treated with Selevit on Orch) are shown. »4 Indicate the significant differences
in values after 5 weeks of Orch+Selevit vs. Intact, Sham and Orch, respectively. Data are meansstandard deviation. ®p<0.05 vs. Intact, %p
<0.05 vs. Sham, p<0.05 vs. Orch.

Table 4. Effects of vitamin E and selenium (Selevit) on hematological values (Leukocyte profiles) of orchidectomized rats

WBC Band LY MO EO BA

(<10°u) (%) (%) (%) (%) (%)
Intact 9.112.0 3.7+1.1 48.52.0 7.8+1.0 9.542.0 00
Sham 9.142.0 3.6£1.0 484425 7.7+1.0 10.20.5 00
Orch 9.242.0 3.6£1.2 48.242.0 7.8:2.1 11.2425 00
Orch+Selevit 9.742.0%% 3.7+1.0 48.442.0 7.8+1.0 9.441.1 00

WBC: white blood cell count, NE: neutrophils, LY: lymphocytes, MO: monocytes, EO: eosinophils, BA: basophils.

Changes in hematological values treated with vitamin E and selenium (Selevit) on orchidectomized (Orch) rats. These data in Intact
(non-operated), Sham (Sham-operated), Orch, Orch+Selevit (treated with Selevit on Orch) are shown. ** Indicate the significant differences
in values after 5 weeks of Orch+Selevit vs. Intact, Sham and Orch, respectively. Data are meantstandard deviation. *p<0.05 vs. Intact, %p
<0.05 vs. Sham, jp<0.05 vs. Orch.

g/dl, 4.0£0.12 g/dl)¥} B3 Al F2]eH(p<0.05) T7He 7t
7} etk sA%F Intactw 2 Shamiol| A T-pro(6.6:0.10
g/dl, 6.5+0.12 g/dl)9} Alb(4.2+0.08 g/dl, 4.2+0.12 g/dl)+=
Orch+Selevitw-3} Bl 3lA] F-o)AdL glor}, ok =7}
Atk "5 Alpe] 574 5% = Orch +Selevitw(430.6+

17.18 TU/)°] Orch+*(408.3+14.33 TU/)ol Hl&l F< % (p
<0.01)0.2 F7}akith 3, ASTSF ALTS| S35+
Sham<(99.0+18.11 TU/I, 50.0+3.85 IU/1)3} Orch + Selevit
7(100.1+15.21 TU/I, 51.3#3.42 TU/1)°] Intact<(97.5+20.51
IU/l, 50.243.72 TU/)¥} Orchi(99.1215.11 TU/l, 49.6+4.09

Table 5. Effects of vitamin E and selenium (Selevit) on biological blood parameters of orchidectomized rats

Intact Sham Orch Orch+Selevit
T-pro (g/dl) 6.6+0.10 6.5+0.12 6.4+0.12 6.6+0.108
Alb (g/dl) 4.2+0.08 4.240.12 4.010.12 4.2+0.218
Alp (IU/1) 427.1+18.01 428.0£12.46 408.3+14.33 430.6+17.18"
AST (IU/1) 97.5+20.51 99.0+18.11 99.1+15.11 100.1+15.21
ALT (IU/) 50.2+43.72 50.0+3.85 49.6+4.09 51.3+3.42
LDH (IU/1) 83+15.11 78+15.23 80+15.38 82+11.11
¥ -GTP(U/1) 3.1+0.05 3.1+0.18 3.110.01 3.1+0.08
BUN(mg/dl) 10.6+0.10 10.6+0.10 10.6+0.12 10.6+0.11
Glucose(mg/dl) 126+15.11 125+20.59 126+16.23 126+16.56
Creatinine(mgy/dl) 0.4+0.10 0.4+0.09 0.4+0.10 0.4+0.10

BUN: blood urea nitrogen, AST: aspartate aminotranferase, ALT: alanine aminotransferase, ALP: alkaline phosphatase. y-GIP: ¥y -glutamyl
transferase, LDH: lactate dehydrogenase.

Changes in biochemical parameters treated with vitamin E and selenium (Selevit) on orchidectomized (Orch) rats. These data in Intact
(non-operated), Sham (Sham-operated), Orch, Orch +Selevit (treated with Selevit on Orch) are shown. 8" Indicate the significant differences
in values after 5 weeks of Orch+Selevit vs. Orch. Data are meantstandard deviation. &<0.05 vs. Orch, "p<0.01 vs. Orch.



Vitamin E¢} Seleniumo] AA4%

UMz} vlasA] FAAR] {9442 HolA] YA, A
g9 7k 27 <713t LDH, y-GTP, BUN, Glucose,
Creatinine®] 7AAFe5o] o3k ZA3}+= Orch+Selevit:,
Intact™, Shami, Orchi 7+e] vlulo| A FAx]e] o]
< AT

~

a

B oAge] F29 522 A= 25 (orchidectomized
rats)oll 2ldiA BIEF E9} AldlH(Selevit)o] A5, 7]
A, A do =2 aela I AY54et parameterse] ¥
S} Fricste=AlE SQ1gE dAqtolth wER E9F Adw
(Selevit)ell o]l AA# =zl o3 ATS7HF A=

& A7AE] Aol A9 Orch+Seleviti o] 2
H7h DA Gk o]H 3 A7 A =L HE E
7h mA el vla] gEst wdl Ao FojHe
2 IIFFAE Farl7)E Ho] Al Shamsi 5(2004)2
ArAdsS Stk HER Ex AYA A3
oftg}, Bl AHAALE ASHAE Fedith ol
Ity e A7 HEYS(hyperglycaemia)oll BIEFT]
ES] folgh a3 Rk Atz e Ex 9
W23 21F oA oral glucose tolerance testol] &7} 9l
Atk PEAE o2 Al Shamsi 5(2004)2 HIEFY E7} ¥

T ARl Tk dghs- sk, o) Al1E G
I diabetes)oll &3 HEzQg o= A-84 7HsdS Al
et

H7; ole]o] 7]HAIet #HABI Orch +Selevit'
Intacts*, Sham+* “12]al Orchi-¥} H|alsfA o)A o=z
F71FAZY ek sds Als dF o= Bl HlEL
Tl Eo} Aol 7AE AV FARLER AdET o=
BHIE}Y E oo 93k 7 ZZoA A AZEZ o] oA %Y
S JsAd o] A4HL) ol AE2RE HE] E7F A
A (lipoprotein) /¥ A& &% (transportation of
lipids)oll Al 588k 3k & o2 A7ty a1, o= diA}
BAE BEEAIE JAE 7IeAo] AlsdL) o]y st
AFAI = SarsA 7T vk A3 X 5o Fa3F o
3hS- 3k 4= Qlti(Schrauzer, 2003)= st AX]gIch

o atabe AEE A Orch +Selevita ol 4] HIER E9} A
4 (Selevit) FolRH-2 Asfeh Rl A% Foll skl Alp
o] F5%7t Orch Ay} vlasA] Fodoz
7Vekeith o= oful HlEll E9} A H(Selevit)> 173-
estradiold 9 W WAE AA|sHA| & 7FsAS AAG}

3 9k o]k o gt REAgo] i ApA] 71
sk ZQ1A ditksbAle} 2 vlER] E 183l 52 Ay
o] A&l 7I1g ARIAE A5 ATtellA HEatAl
glg dade] dFHar vk

T3k Yachi 5(2010)2 A} 3}ekA(carbon tetrachloride)
Fofol ofaf oA A ko] FrtstaL, HIER] E
Fofol] SJaiA FolHow I P AAHATL B
ot ghA, AT gholl 1F AN & Fe|2HE
o FoARl Atoli= HolA] Gtk AMAstERA Fofof

S M
o3k Aol M AST &2 S7FEIAARE, o= MBIl E

47, do 5 AEEH]l sl 87

FARA ool olgh ks WA gkt
UAIRE, gamma tocopherol o1l
o] S7P7F A= ¥l dvh 1Ea
44l A mIE 7L vk 2y & Ao A
SH4) 3EAe] A3, AST9F ALT®] €% F%=+ Intact, Sham
212131 Orch FE9] 13 Orch+Selevit N4 S7H=
Bt o olel @/do] dojwk=Aol v rgsiA A

W o g, GAsAes 2483 vek Bt e
ol AN 4R FHS 5T 571 9

5 o

o] Aol = HAA7F AAE BFA nleR B9} Az
H(Selevit)S 571F Fol $ AF, 7] FA, dHEH
ag]an Asiskd WEtE wEeldth AT o] Wstel| =
BE Agatold S77F YERATE Orch+Selevita2] A
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