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VITAMIN E LEVELS OF PLASMA AND SEMINAL
PLASMA IN INFERTILE MEN
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Vitamin E was discovered in 1922 as antisterility vitamin. Recently it has been known to have
an effect of antioxidation as free radical scavenger that prevents from damage of cellular membrane
subsequently to production of free radical. In order to know what part vitamin E takes in idiopathic
male infertility, vitamin E levels of plasma and seminal plasma were measured in 33 patients by high-
speed liquid chromatography.

There was no significant correlationship between vitamin E concentrations in plasma and seminal
plasma (r=0.14). One case was excluded from following analyses because of an extraordinarily
high serum level of 33.8 pg/ml. Alpha-tocopherol concentration was 8.774-2.93 pg/ml in plasma
and 0.22-£0.09 gg/ml in seminal plasma. Plasma concentration of 8- and r-tocopherol was 0.08--
0.04 and 0.824-0.36 pg/ml, respectively. These two types of tocopherol were undetectable in seminal
plasma. Delta-tocopherol was not detected both in plasma and seminal plasma. When the 32 patients
were classified into 3 groups of sperm concentration of more than 40 X 106/ml, from 39 to 20 x 106/ml
and less than 19 x10%/ml, and 2 groups of muotility rate of more than 60% and from 59 to 309, and
when relationships between either of a-tocopherol level in plasma or seminal plasma and sperm
concentration or motility rate were analyzed, none of significant difference was noted.

Plasma. concentration of a-tocopherol after oral administration of tocopherol acetate of 150 to
300 mg a day for 14 to 42 days was about 2 times as high as concentration before the administration
in each of 5 patients. Seminal plasma concentration of a-tocopherol after the administration was
almost the same as concentration before the administration in 4 patients and about 2 times as high

as in other 2 patients.
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FERaINZ. 20D 19364 Evans et al.l® [Tk »T
I 5 AME S iz, 19384 Fernholz® 12k »T
sy ah, ERC Karrer et al.?® [Tl - T
ERaNhI.

€4 3 vERZOEEZPED | DICERERICE L
BEENHS. ZONDEX I VERNAEE X T v
(antisterility vitamin) & § FEEN Tz, COAFERS
wEAZAEERERES v T L b H DN,
Yy ERZHES v MTIXIARIEDR 10 A%
CHRET A, —HHES o N TREREOEE R C
U, ChUIFEmsiEca 5.

UL, B4 3 VEQCOERBRESE{BEHIN
3, FIAL IEEREY RIS L R LIS
FREEOERBICEVGNT &1z, FF, NS
Ve % § OBB(UIgE 2 & ORBIEICHT 51k
{bFl (antioxidant) & U T €% 2 VEDWDW A
scavenger YEFHDEFEHIN T 5.

ZOEMANH E UTAERD S T v BRI
IERFERDEDS S » F OETERRICHE R MT L, Bt
RO ER © 5 T 2 EOPFARIEIEA LT A ¢ &
2T 5.

BEFREEDORRELVRETH IS BETENISNE
7, TNLORMPEWDTE S 3 ED S DPARE
HERRHET A BEN DD EELT, TTETEE
BEOBERCY I VEBERIELIIOTZ DR
BHRT 5.

WREFE

SHEUTERIZ, 19808 A 510HD 3 7 AK
R R N E S BRI R N E AR 2 23 U
TIRREOBTFNMIERESBZRTHS. VWINd 2&
UEORERERE U, ZOEIEBAPZINTE
HWTH5. BROEEUS 478U 7 BOEE®E, BAF
BT -T2, #9305 700 L | B SRIB IS BN TR
BB R BT U2, 2500 rpm 1543 CREER2OEEL, M
EE CHRRE L. MEORIUIRERDIRI305 73
WU 1 BRI SR Y 1T -1z,

¥ i UEEECHREERBREI v b I 7 ¢
— (HPLC) Z 5 [0 - B OB EIHE L T
Freote, bbb, M U3 0.2ml Tl
TEHREYE & LT tocol &I ethanol 0.5 ml 214
TEFMUT#, n-hexane 5ml 2MA T THIEE

$ 5. BOITEE (2500 rpm, 100F) 8, BEHEE 4 ml
&b, BEVAKKTCEERZHEET S, BEE 0.1
ml O n-hexane B, ZD 204l % 5 LITHE
AUtz (Fig. 1), #9713 ZORBAX SIL (4.6 X250
mm) % iy, B i3 n-hexane: isopropylalcohol
(99.5:0.5), ¥ 2.0ml/min & U7z, EEEHKE
su<w 757 LG-3A 2V, BHIIZRIETIEE
E3 (Bt RF-500LC, Ex. 298nm, Em. 325nm)
BHALI.

Vitamin E assay

Sample 0.2mt

Tocol (IS,) 0.5mi

n—Hexane 5mi
1

Shake for 1 min
13

Centrifuge at 2500 rpm for 10 min
1

Organic phase 4ml
4

Dry up under N2 gas stream
12

Dissolve in 0.1m! of n—Hexane
4

HPLC (20«1 injection)

n—Hexane : |sopropylalcohol (99.5 : 0.5) 2mi/min.
ex 298 nm em 325 nm

Fig. 1. Method of vitamin E assay

BB LEOXHTD a-, B 1 0-F 3 T 2w =0
JFrz—ro tp BENEN 4.0, 7.4, 8.2, 16.6
¥ LU20.255CH -1z (Fig. 2).

5&' =)

M4# a— k2 7 = 2 —UffESs 33.8 ug/ml & BEICH
BTh-12 1 BB Tosofl (GER : 26~385%, Y8
31.13 + 3.25 ) ORI EEY2 Iy EBE
12Table 1 WWRT EBHTHA., MF a-ba3 72w
—JUfEIL 8.774-2.93 pg/ml, -+ 2 T 2w — IV fHIZ
0.084-0.04 pg/ml, 7-F 27 x w —fEiZ 0.824-0.36
pglml Th-7z. B a-ba37 20— E X 022
+0.09 pgjml THU4EHE L iR 5 & 39.90D 1 Td
ot B A BIFr-ba7 2w — VBT, o-
ka7 e v — VEITER X OB OWE CTREREET
H-o1z.

BHICMBE LB a7 z0—VEEED
RIOMBIERE 2 ME LTcdd r=0.14 LIRS 61
zh -7z (Fig. 3).
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Liquid chromatogram of vitamin E

b3

Uv | fluor.

Fig. 2. Liquid chromatogram of vitamin E

Table 1. Vitamin E level of plasma and seminal
plasma in male infertile patients

Plasma Seminal plasma
a — tocopherol 8.77 £2.93 0.22 £ 0.09
/A— tocopherol 0.08 £0.04 0
7— tocopherol 0.82 +0.36 0
d—"tocopherol 0 0
n 32 32

DEIT a- b2 7 20— VD MEEEFTRIC BT T E
a3 5 BRUT32AER] % K5 TR IT IS0 T 3 BRIT
. TR LT 40 x105/ml DB A 1 #
(n=11, 30.94+4.00 %), ks T-74)% 39~206/ml » %5 2
# (n=9, 31.894-3.18 %), k574 19> 105/ml LJ
T2H 31 (n=12, 30.75+2.56 %) & L1z (Table 2).
M e-ra27 20—V 3 20 £ 0 7.77£2.01
pg/ml, 10.92 £3.41 pg/ml, 7.99-4-2.58 pg/ml A
DZEZ B NIz -1z (Fig. 4). K a- a7 2
o — Vi #vFEH 0.234-0.08 pg/ml, 0.21+0.09
pg/ml, 0.22 pg+0.10 pg/ml EINFFEETH-72. T
b bR b2 7 2 0 — VIO T o el %

Plasma
©ng/ml
30 e
n=33 r=014
20 4
[
o
o
o
o
o
10 4 o © o o o ©
o 0 8 o g
8 o 2
o
oo °
°© o
8 °
0.1 0.2 0.3 0.4 ug/mil

Seminal plasma

Fig. 3. Relationship between a-tocopherol
concentrations in plasma and
seminal plasma

Table 2. Age distributions of the patients studied

Age © 31.13 +3.25 ( 26~ 38 ) years of age, n=32
Grouping on sperm count
Group 1 (more than 40 x 10° /ml ) —30.91 +4.09, n= 11
2 (between33~20 x 105/ ml ) —31.89 +3.18, n= §
3 (less than 19x10%/ml ) —30.75+2.56, n=12
Grouping on motility rate
Group 1 (more than 80 % ) 31.05+3.77, n=21
2 (more than 30% ) 31.00 £ 1.87, n= 5§
3 (less than 29% ) n=0

DbIFREIETH -1 (Fig. 5).

© X T32EN 2 kT EBRICHE ST 2B, 38D
5, 60%LL 0% 1 # (n=21, 31.064+8.77 %) &%
NLTFOH 2 8 (n=>5, 31.00 + 1.87 1) o 2 BUTH
13T (Table 2), a- k2 7 2 v —)VORTEBIRKITK
TR LI, I a- b2 7 2 v —UEIZE
| #C 8.77+3.18 pg/ml, 552 BT 10.08£2.50 pg/ml
b, WHEHICHEDOEI L -1 (Fig. 6). K4
a-+3 7z o —UESE 1 FHE 0.244-0.08 pg/ml, 5
2 Bi 0.22+0.09 pg/ml TI2FHHTH - 12 (Fig. 7).

1 H 150mg 7212 300mg ® a-h2 7 20 —b
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Fig. 4. Plasma concentrations of a-tocopherol in male infertile
patients by grouping on sperm count

0.23 + 0.08 0.21 + 0.09 0.22+0.10
(n=11) (n=9) (n=12)
rg/ ml
0.6
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o o
00
]
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Fig. 5. Seminal plasma concentrations of a-tocopherol in male
patients by grouping on sperm count



Ha = 132y s BFNEE » Bfth e s 3 vE 687

#g /ml -}
B

sD
SD

10F

& O o o
x|

X 3
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o
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o
8.77 £ 3.18 10.08 + 2,50
(n=21) (n=15§)
Group 1 Group 2

Fig. 6. Plasma concentrations of a-tocopherol
in male infertile patients by grouping
on motility rate

75— b4V U2 A BRARO TS & REE
a-b27 v —VBERAFELU. USEE2EEL
AT 5T &HT -2 7 = v —UED ERL,
REHI¥Y 9.56 pg/ml 2358 18.90 pg/ml 1275 -
Tz, BEINEKIE 1.3 55 3.1 THEH 2.2 TH- 2. BE
BIOED &N OO BEEEDOEOEMLSA XV E
[icd -tz (Fig. 8). B#FEAIRAR 5 00U 6 B
TEHBUIZERT, BED a-bavo—LiBES
BBV AT 6 T, 260TREL IR ER2HICHMH
D4 BFTCRBEE L IZRAMBTH T Fig. 9). I
bbb, kEPaz2H G, ¥ 53E 0.37pg/ml,
0.18 pg/ml 5K ZNZF N 0.64 pg/ml, 0.38 pg/ml
Ergh, BN 2.1 & L7 TS 1.9 2D,
a-b3 7z v —UEDEE LT LTINS 5 Oh5ER
W HENTz, —TFHR 57— T2 4 BT OB DS
BEL1Tholz, a~ba 70—V 7 75— hD
MRAEMEE o~ b2 7 = m —VED BN E BT TS
PFBABTI20E, BEA~El a-ba Tz -0
PRBITUENE DO 2ENHELAT 2 & 5 2EHA%RT
U123, S BRER 2N CEEm-SUTN.

0.24 =+ 0.08 0.22 + 0.09
(n=21) (n=5§)
“g/mi
0.6 1
O'ST
0.4 4 °
oo

o X
0.2 3 o
oo [}
o
0.1 ﬁ o
o
Group 1 Group 2

Fig. 7. Seminal plasma concentrations of a-
tocopherol in male infertile patients
by grouping on motility rate

Z %=

BRoT e, ¥AIVERFREL X T (anti-
sterility vitamin) & UT RBEINZ. I72bb,
¥ IVERZEATEES S EHES » M TRRIRLE
IRIOHAIECRRTL, FECUNRIBEFEN TR X
Na. —7h, HES v P TIERREOERE 2L
Ch, THERARABNTH S, COEMEBICEZ % B
EVEEIZT » FTE - 3 B oD, TODEH
HETH Iy MAFBRNEBE U T Y 2 2 v EDtEE
WEEEE®EE UTRIASh T s, LbLEx T v
ERZECIEREEE®DNS ), v T RS
EDERE TR P10 R 4 2 » EOLEEEAN
UAIEREBNTHAC L H-T, ¥4 i v EOS
BT,

W, v 4 3 o EDEBEERMEIEIN 2 o h
T, RROBHEE 2> TIPREER D b £ Hih, &£
IRATER LR ERLS~® o LER T E AL E F13,32,99 3 He T
EROROZET D EUTERINE X 51Kz T
7. LT, BT AMIECBSY % Y42 3 U EOREE
%, W - 5375 - R - HEil s & 0EIIRIsEIRR
FEROEERTIRIWER - AHERELERS E OVER
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rg /ml
30+

201

104

before after

Fig. 8. Plasma concetration of a-tocopherol after
oral administration of tocopherol acetate
(150~300 mg/day for 14~42 days)

BED» LI THRE U T BEH S EEBAT.
AR 2 RIS EHER DRI HEIR
it (autoxidation) &IEiX, free radical itk % —3
OEPRHICEL » THITT 5. €4 T VERZEYT
F NS OFREOBBLSIGITIEL TN 5520 T L
PEHHALEREHBROBER 4 3 VERZIEROFE
B EEd 27101220, AT 2 REOBBRIL
BB IER 72 BRI § D L HFRREN § O
HBH T EHPHLNTV A, AIZICIE prostaglandin en-
doperoxide synthetase {ICk % 79 F FoBMhb S
AE T vy PGHy QRG2S &HUMRCE
¥ % lipoxygenase i€ X % 7 I & K VRO KIHS b
A.
BERRGELTE, 27y —sTRabh 3
NADPH kD3 0 & BECIREL B LWL D &
i BHW, s I BB § A citochrome P-450
D & i NADPH, O,;, NADPH-citochrome P-450
reductase, ADP-Fe3+ 2 AEL L L1, Uizhi- Ty
R & E BBV S O BEEESTEE I N TS, ¥
= 7 NWEF ~ VI ETHET 5 L REOBRRILEG
MIEL, ARSI NIRRT > THEYRBMEEER

#ng /mi

0.6 1

0.4.4

0.2 1

DINN

before after

Fig. 9. Seminal plasma concentration of a-
tocopherol after oral administration
of tocopherol acetate (150~ 300 mg/
day for 14~42 days)

EEDET 2 870950, 0 b OFE OB IS
singlet oxygen (10;) (D quencher (JHFHEHF]) THEX
nNHWCEMH, THHDFEIGO initiator & LT 10,
DYERL DA T EWHEBL TN 58739,
TRAVRYTORETRRTRAINE BRIV L
FUIRE REFINT 5 LA OBBALI G TIET 5.
DX 5 BIEBEEN L IFEBBBILG T 3 superoxide
anion (—Oy) D3R & 149, ¢ 1 X superoxide
dismutase DAFINCHEINSD, M50 &6
B & IR RS ERER/US G D initiation T
1310, OER &V S B REESEEI N TV 5.
¥t EORBASHEL B, T rariy
729,36), 7 v 7?—:/23)’ a‘d’i U\q, 2 7 0 Y — 2\ 36 f;
FoME/NEED ERBITELL, ¥4IV ERS
RIS EEEY, BEEmAD Emke MimEEnzs
165:10,3030 HZRDH SN A, ZODONRHEHX I VERIRE
13 membrane pathology »>5 HEI A <Xy DED
EZWEHBH. 1) U7 VEEDEBRILAEICE AR
MEROBLINEIMIZ €4 IV ETFHTE A, 2) B
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WD 7wy~ aRBT AHRNERCLS 2o w
Vo~ NIRRT A EAN L F %y DERIESED R
FRELBWEOT, £ 1 v ENCNORE/LIKES
UTW5519 3) 3 bar kY 7i&80NT EERS
BHMBEZL LN, 4 iy B ORTEITE EER
P37 R N DO WM EEDZEA L S MEIN TV 5.
4) VY —aiTid protease X nuclease 75 & DEME
MRS R ELEET B, Vv Yy —s2EVEEINS
&, T OEEESHIER O S W THRBRZED
BRELD, €432 ERERCAH SN A HRIZ0%E
TR RELER U v v —~ 2O E R T 5.
5) BB ¥2 32 E PRI FEY, €aiy
EWRZTAEBBRED #7414 RAEPETT
A9 Z 0T HIIREES TR T b B adenyl cyclase
OFEWETIE 2 4DT, €& 8 VEREEREIICY
VR AEE X 9% adenyl cyclase % BV L gHE LE5
BUBHLEENML TN D ERBRINTNAS. T
N O RTEOEARBEOBEIIEOFREME & BEL, Wil
IO BEORENEE T H 5. X T VERER
) RSB DARAFIEREE, TR URBAL
YSENTIER U TERE M 2 1T 5 1490, chdie
%t YEDBEEZEOBHEEBA SN TND.

ZDEH I EOBRIGEUER 3 REROMERILIER
THEEINTV S, 10, PHBEED v VIREO &R
BRBEETLE, COTEHAEATHLLRRERI
T 5 &R, BEOS MBSO EE
&% BERIEWNIZSME L, hyperoperoxide %ML
TWL, COIDHIREE K L RBEE OB R »
Ry T 5.

AEMOFRRF R & U T superoxide anion
1T L Cid superoxide dismutase, HyOp 1T U Tk
catalase, active oxygen % free radical I 3 U TiX
free radical scavenger, hydroperoxide {Z 3% L T i
glutathion peroxidase, JEERIVASE I WL TIX FFXK
#s, T2DD,

1) O, : superoxide dismutase

2) H;O;: catalase

3) active O

. } : free radical scavenger
free radical

4) LOOH: glutathion peroxidase

5) PL-LOOH: molecular exchange with PL
D5 OOERBSHEINTV 3.

BT RENCERECLUIMIETH D, B
ITEETAEHEMIETY H A, FRIMBRDS active oxygen
% free radical MO#fI% antioxidant O T EM
THE O, BERTHNT B REEEE A

22T AATREMIIARTH S, v E B ARED
antisterility effect O {EfARE» AT A C &3 5
Bh, BT HT 5 scavenger O L UTD REIZMHF
B35 &L EL OBTFREEOREV IS HE,
WREMSCE->TEXDDTEREFED IO T H
5.

BITE, & MTISIT B €& T VE LIEREEECh AT
AEBIIFEP Y 2 v E OMMIEE L HBAE
B, & QBRI BE R E BT & oBEEEI
DT ORI HEIZE LN, —H e MO E X R
VEBBICOWTIEIEE UTHRBZOY S O L
gExh, HHEIHD NI VDSERELEAET A1
TEBMBENTVA, FAEBCTREETHEH, 1
BPBE 5 LA (18~34%) LR UIIEA5, —
W DIERECET 2L TE > TR TS
LICEN, BA (68~936R) 1C/2h EHERILL L5,
T U— v 7P CORMEICE 5 & AFZIZ/DNONSEED
BRI > TEBET S, WAL SR R
DRFZLHMH TR EZ T EEBRDDL, L
- THIFREREE & [P,

a-F 27 x v —VOWIL - 7 - R - PRt 0
NSRRI EREY, Rk RE5E, REER
REDEBEELLRTA BEATCD a-ba 7=
a0 — VORIV ERL 55 280U 799639, 51780 U 86928
T, Mo EEER E LTI L, BEE573L 9
NN CEEECEL, LBHERETH 5.

vx 3 EORBENRINE, FELTErisn
OB E BERNOEHBBERICEET 5. s
TZa-ba 7w —)lE Y UNRO Fu iy sy
LY, METTIZY R & Ry EOREY, bbb
Sf 3~9 W4y, HDL 4, Sf 10~400 B4, *w 3
eI ZLET 5%, BRPO a- b3 7 <
v — VBRI EBEDIRIT 10050 1 Th 549, ¥
RO a- b2 7 = v — VBRI METEE LAY
IMAEBEDK 400D 1 Thb, Flo a-baT3 T 20—
Wr 7~ OBRETIREFMERE DO LAEVBA LN
72, CheHL, BRBED LR A LNICOIE—E
OEFIT, %L OEATIHBFBE LSS LT
ol BB A VR & vy BESEDSINE
DZENLREBACE > THEW DS DOPEEDDH D
LLATHD. FISHERO S T U THBORE
BZELPFHMIERZHL TV A D E 5 il RBT
bbb, ©x3IUEEEERELOBEECONWTRE, ¥
23 VEDBANLAEHOARICES LS, HhoxFn
4 PS5 % hydroxylase 75 ~A2BHT 55 T &
b, COEDDLOEREE~OXENELLN, B
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£, Y& IUERSEHWTOXT o4 REROETH
BEREINTWALD,

WEHUTR L, FREE £ L ELUTHERINY
23V E, Z2OFEEBES 2{MBshices
{, E2Z20EDABTMmINS L EEELHTF
ANEEOBREIREE U THERAIN T A, INLDHR%R
PEREICT 5 2 LB TFNEERZHRET 5 MIRERE
DERTHAHS EEALS.

BIRERECBUAFAEELX I — 4 I VED
RF RS HIT, 2FEUEORNEREFRET AR

PEETAEAE 32 61 (FEH © 26~3858, Y9931.13 %
3.255) —IflF a- 2 7z v —HD EREEEZR
Uz 1 Bl —0kgiE e & : vilE % HPLC CHl
BUTE. M4 a-y B~ BI r-ha 7z n — L EE
ENF 8.7742.93 ug/ml, 0.08--0.04 pg/ml, 0.82
+0.36 ugiml THo7z. BIEF a-Fa T 20—~ VEE
X MAEEE OFI40T D 114 5 0.224-0.09 pg/ml
Tholz, - BLE r-ba7 o —LABETIIE
HEINshotz, 6-h= v v —2iiiEs X ORH
DWFIUTIENT b RIHAETE -~ 72, M a2
T~ UEBEL T ooy o — VBED BT
CHEOME (1=0.14) Zabisp-oT. MEfs L
CRE a-bar e — VL BRFR BTBRES
T ORTERH) LOMICH FROBEIR S - 1.

102 150mg 721 300mg @ a-b2 7 20—0
77— bR 14750 L 42 BREIIRAE (RAEERIRA
B5IL 6RERD O IMUE a- b3 v 2w —o0 BER
2.2f% (5 #mLiz, —F, B ae-b2720—
NVBEIXL TR, 2. BB 2 iR E A S
U7t -1z 4 Bliesriiz,

pa 2
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