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Effects of aged garlic extract supplementation on urinary 8-~OHdG content,
NK-cells activity and POMS scores in clinical training
for university students
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Graduate School of Education, Hokkaido University of Education, Sapporo 002-8502
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**Faculty of Human Studies, Taisho University, Tokyo 170-8470
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****School of Health Science, Sapporo Medical University, Sapporo  060-8556

Abstract

The purpose of this study was to examine whether aged garlic extract (AGE) supplementation
influence or not the change of urinary 8-hydroxy-deoxyguanosine (8~OHdG) content, natural killer (NK)
-cells activity and profile of mood states (POMS) scores during clinical training. Ten healthy male uni-
versity students were recruited and participated in clinical training for 7 weeks for becoming physiother-
apists. They were divided into two groups, AGE supplementation group (S-group, n=5) and control
group (C-group, n=5). S-group was supplemented with AGE during clinical training. Urinary 8-OHdG
content was analyzed by enzyme linked immunosorbent assay before (pre), after progress for 20 days
(middle) and after (post) clinical training. NK-cells activity, which was analyzed by a standard 4-hour
chromium release assay, and POMS test were measured at pre and post, respectively. In C-group, Urin-
ary 8-OHdAG content, NK-cells activity and POMS scores did not change during clinical training for 7

weeks. These results indicate that clinical training for 7 weeks does not bring about such a strong stress
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for subjects. Therefore, we thought that significant effects of AGE supplementation in urinary 8-OHdG

content and NK-cells activity could not be obtained in S-group. With POMS test, high fatigue and confu-
sion scores at pre (60.6+5.2 and 64.2+4.2) significantly decreased at post (44.6+2.2 and 49.8+3.5),

respectively. However, it is not clear if this change depend on AGE supplementation or effect of practice

over clinical training. Further research needs to clarify effect of AGE supplementation on physiological

and psychological stress.

Key words; AGE, university students, clinical training, 8~OHdG, NK-cells, POMS

I. ¥

BHRMEDOAL I, 5, KE, #K, AH
MR EICBVWTLENA ML AZHLZRET
EFEL TS, EEOEEEITMER, NTWR
BLURERGPHELIERA LSV, REATY
B, LDLGAS, EHREEDR ML APEMKIZ
B Eh, ZORBlET X/, RPBAFS
hWehval, HERCENSELS., 2ol
P, RN T 5 EEOEUOET 2D 5L,
HALRE R, 1RIRE, MRERE, NOWER
BBIUPALREORERETICRESHESGT5
ZEANEE, RS hTwaY, 2 b L2, R,
BB OEEERIZOWTHRE L7 in vitro TO
EBRB L UOHBET—7OBTIc LYy, LEHA b
VAD X ) R AEROEENER D RIEREICE
52 BZEAREN, BEDOX ML RITRER
BONMHFET LI L FBESATVEY,
7z, DHEMAPLVAPERBA ML ACEELS
ZABEVCHIIHEDH .

Asami 5V 12, Iy MZBVWTHEORKIC
FYRBS-LFRFI-FEHFIIT )V
(8-hydroxy-deoxyguanosine ; LLF8-0OHdG)
PRBEED WAL -2 28HEL Tw5. 8-0HAG
XX, DNADWED 1 DTHLT T DY
L4 F FEEEBERED 1 oTH5 - OHIZL -
TRILIN72b DT, BRIZXVBEINIER
THIRBAMCHER S, S S A B TRPIZHE
MEhs, 8-OHAG 2k, HEMSLRRERFRYE
D REMD D 5720, FEFICERENICHHES NS
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ZEhn, BIELA MLV AOBRELZRR2EBN
BETHE. LoT, ZOEMEIEEEED
BILBEOEAVIEWEZEX LI ENTES.
AROBILEBOERSY, £ETBEREORR
REAEFREDDLVIIRET L L EDI T3,

IhonZehs, BERN, RO,
HERMA ML ARBRDEEL I LT, ArhfEL
DRREOBBE R, BETHRELAHEL
RELLEDICEETHD., A== 7 K
(Aged Garlic Extract ; L'F AGE) &, LA b
VAR, HE¥ERY, ERseR® &
LITA T, BORBAERSY 2R3 HIH
HEXhTwh, ThoDERIZ, BEICBITA
LR, EEPX PV AOBRICEIOZ LS
HHENS.

Z I TAMER, BERELEEHBELTYWS
REEEZNRIZ, HBEHBECVZ M LUABERN
ZhhDEIERTFRENLENTOET (BIK
E£E) O, F, RIJK$S-OHIG JHikE, NK
MREEBIUVREOEILLERAETH LT,
AGE BHAFEHMA ML AMGICE 2 288 %
BitsaZt#HME L.

I. 57 &%
A. B E

RELBTEEINEERNRICHEZTo 7.
BRE OV EH, FRBIUKER, ThE
N23.0+1.95%, 169.6=2.3cm3 X U63.5=3.9
kg Thotz. ERICELDL, HRESRICHE



REED 7T HBROBRER B 5 AGERROKE

DHW, BF, Tu a0 AGE ORE
HIZOWTHGHHALZITY, BENLZSMER
BECXIVBE £0%kI10%%, AGE 2EHT
%% (Supplement # ; L'FS#) 54, AGE
ZEIL Wit (Control # ; LFCH#) 5
BIER IS T 7. RBOFEEEEIVThD
HHWCOEEZ I 2 d o7 (Tablel). %&b,
PREIBREZZRILDODTREBTI L DL L
7z.

Table 1 Physical characteristics in supplement
and control groups.

Means SE Range

S 22.0 0.6 21-24
Age(yr)

C 24.0 2.8 21-35

S 171.4 1.7 168-176
Height (cm)

C 167.8 2.7 161-175

S 60.2 2.4 53-66
Weight (kg)

66.8 4.9 53-82

SE; Standerd error S; Supplement group, C; Control
group

B. EROBE

RRFETHEE 2o RHRET R, SKFEHE
DA ) F 2T LITLBEME LTHEDITON
TWb 7THABOEETHY, WEOBEBIRESL
LURy FH 4 FIZBIF2EBHEBEOEEI
B, I—74 Y IBMERELNBRTHS. 7,
HEEZHEST 57-0, EFHEHK 3 HAE (pre)
WEREHBRORN, 4809 KIC 7TmloRMmB L O
POMS (Profile of Mood States ; LL'F POMS)
o7, 0%, EFRBELDBITSHITIZ
AGE OROERA BB S &2, REEOHED
728, E20H % (middle) IZRFR DR % 1T -
7o, BRARMEDORED 20, EERTOEH (post)
WERBRORM, Fii 9K TmoRmEB X O
POMS %2477z

C. AGE tiTHUERH
AGE 3B ABEMRRNEHTHEIN. £=

Y= RKET V- VR TREEME, L
THEONDEI=— I BV R/MTHY, RO
X)) RFHMEAL TS, QKBNS FIILED
PHEECTRBEEA - 7ILEERIREY, ORY
B O, HEERTRERLPRESHFETL, T
BALMETHEINT P NVTAF=ZVRA VK
V) YHBEEL EOFRESPERT 5, QOERNE
A AP ERVBENTDIIZ V7 BEOR
WANEE AL R, £THAH. AGE hoXEHE
AFT9EWELTIE, S-TUVIATFA ¥
(SAC), S-TUNANHTbIAF4 ¥ (SAMC),
Y=-FNFIN-S-TYNVIYRFL ¥ (G-SAC),
ruar A rEPRENT, EREOA F V1L
EWTHEITINVANVT A F, YTV IVI RN
TAR, VAFNVIANT 4 FEDA VT 4 FE
1, MEBIHERAINSL, Zof, A¥TRY ) —
VRO R (BRF=V), vy b—2AB
X777 M4 THE, BV FUERETH
Twa?,
AEZFOMKS TN F R SEITIE,
RREBRE» LEBRT $TOI0HM, AGE
Bl EfTbE. ENAFEZ1IHI ATV (1
H TN H00.4ml D AGE #&5) kI
EBHEEDIENTAI L E L.

D. Rh8-OHdG EFEBNAIE
BRI LY ¥ I Ve ¢ -80C CTH 3k
BRELE. SERL-ZBRZ2ERCHBEL B, &

DB (08— Y F VIS HIELRR2700, ARHFE

HHALHE) 2 AV, 2000 rpm T 5 5%
SR To7. FLC, WBWERW . EEAE
RF8-OHdAG &H BN ITH /2.
RH8-OHAG &H B DA, ELISA B &
BPEF v b (8-OHAG Check, HAZEALHIHHR
) 2HAVWTITok 42707 L—1b (96
vxb) OZTNVICRELZAEEHERL
H—difk (Primary antibody) %#49EL, ¥4 2
n7L— b+ ¥Fa~x—%— (MICROPLATE
INCUBATOR MPI-100, fEF 2 . 7 5 At H)
PICT7TCTIRERIG S 872, RIGRT#, %
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¥ (Washing solution) T 3 E##E%1To 7.
Z LT, % 2 $ifk (Secondary antibody) MM Z,
BUTCTIRARIGEE/. 3 EOEEDNE,
Zfa# (Chromatic solution) ZiNz, #E¥E L7
RETISHERE S, R#EIE#E (Reaction
terminating solution) %Mz 7z. BAXEOHE
WZidwA4 707 — b —%— (Bio Rad #t&)
ZEHL, &FABOBE L ) RF8-0HAG #EE
rER L. ERBIBVTIEOME T,
Z O E % RF8-OHAG HEitt B & U CEFME L
7=,

E. NK#igEEORE

NK MB % 0 B2 12135 Cr RS %
vz CICr UM ERER, NK#lzZ L7z #—
ML L, 74V b—7 (Na’'CrO,) #iE@L
7R (K562) L 32bDTHhAE. £hz
—ERMETCT D COsf Y FaR—F—TEEL
7o, BELBFPIIRBINZTAV I —-TEE
WELA. 2LT, ENHREEE (%) 28l
L, Zh# NKfifEe L.

F. POMS QOAIE

POMS HAFERIZ, ¥k - A% (Tension-
Anxiety, T-A), #1992 -%%3AA& (Depression-
Dejection, D), &) —#®& (Anger-Hostility, A-
H), &% (Vigor, V), % (Fatigue, F), {&#E.

(Confusion, C) ® 6 DDARSRETHER I
65IEEP O A2EMETH S, FEBICHLTE
E1BEBEDL ) BRFIIHRBIEN TEo724
Girolzy (08) 26 TFHEEICLSSADo)

(450 OSERETHEZE, REZLOTHR
ZHEML.

G. ¥EHnE
WELEIZ TN TESE+ ERBRETEL
7o, HRNICBT 5 FHEOZDOHEIZIE Wilco-
xon D FRMEMREZ FHVz, &8, wTho
BEDBEREIIS %ML L.
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A. R™8-OHdG Bt BNOZEt

S#, CHORPSE-OHAG HiENELIZD
W Fig. 1SR L7z, £F 2B % KF8-0HAG
PR3, SBEDEAS, pre 6.4+1.6ng- kg’ -
h™, middle 6.7+1.1ng- kg™ -h™?, post 8.1
+24ng-kgl-h, CEBOMEI pre 7.2 +
1.5ng - kg™ - h™!, middle 8.8+1.8ng - kg! -
h™', post10.5%2.6ng kg’ -h 1 Cho7z. W
# &} pre, middle, post L EASHIM L 7245, #
DECABERZRD bWz h oz,

14 .
—O— Supplement group
—&— Control group
k= 12 +
o
g
3
o~ 10}
zE
® & 8
]
K= 6
-
4

pre middle post

Fig.1 Change of urinary 8-OHdG content at pre,
middle and post.

B. NKili:EEDESL

S#, CHONKMEEENZ/{LIIOVWT
Fig. 2 ISR L7z, EF BT 5 NK MaEE,
SEDOED, pre35.2+5.4%, post35.4+
2.9%, CHEEOfEA pre 33.6+2.2%, post 32.0
+3.7%THY, &HIZpre post i TBWTHEEL
ZELIZBD N o 7.

C. POMS OZE{t

S#, C#® POMS OfEi% Table 2 IZ/R L 7=,
pre BX U post ZBWT, MEMIZEZIZEAD S
NWihdofz. pre 25 post ~NOWBTIX, S
DG LREDEHE DAFELEME (p <0.05)
I ONOF (W A
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V. % &

ARFFIE, ThETicia bLAERY 2
o, EFEEERY RERHER® 2%
OEBERPRDON TS AGE BIDOE
z, BIREFIZBIT 2 RP8-0OHIG #httE, NK
MBS TS X U POMS » S #ET L 7-.

R$18-0HdG it & B X O° NK MR 16 M1,
S H, C#Fk’bb:, pre, middle, postiZHBwn
TEELRE{IIR DO NP o7 (Fig. 1, 2).
CORFIL, BREFIZL ZRMBDOA b LAD,
NG 2ODEBEMBREIIEZEX o2
TEERRLTWA. R8-OHAG HEiltE X DNA
DBALEBEOEE 2 RTHIETH 20, HHERE
I X 2 AR OBRILIBE O T DNA #H
BIRER Y 3 BHEORBGICHTRI DIZS
Vv, THhETIZ, WEZEOBHPYA MLAIZLS
FR#8-OHAG Eilt & EASAD ShTwbY
A, ARECHRE 2o 2BREBICBITAS A b

—0— Control group
40 1
35¢ . l
30 T\T

25

NK-cells activity
(% Cytotoxicity)

pre post

Fig.2 Change of NK-cells activity at pre and post.

L AIRRHP8-OHAG PRt B ICHEBEZ 5 2513
HWHDTIR Lo/l A EZLNS.

NK #ifaid, PUROBSEL LSRR %2 &5
THIEND, EFRHBEOHLWEHFETD
28, A NRRNSFY TR EOREL WS
T 2EHEZ DS, RETIRRCERHROA
B - ERAFET AL LTHEEREDTY
%%, NKMEREEDLHL AL LT
IL-2, INF ¥ & iFohs. IL-213MAnhgsm,
INF 7 i3 NK #ifaoiEt{LicBo b, NK#ile
EEEDS. ThEIT, AGEdk MIBWT
IL-2, INF ¥ OEA*FBICHEMEEL I LH
WESHRTHET, 512, A MLRAFTY 2
ZBWTHESh 2 NK MilEEOEKT S AGE
T’EICEDMEIE N, AGE#HREEIIIFEAPLR
v A LIZIZA%EO NK HIREEZRTZ &8
rdOOLNTWSE, £2°T, ABF3ETH NK #
RS % AGE BELORI R % WA L 7245,
SEOBKREZIZBVTIE, NKMREEORK
T3, AGEHBEUZX 2 NK $IRiEEOBmMS 7
D HNLHo T

—7%, POMSIZDoWT, SELCHEIIBITS
HE T, pre BX post CHENEDLNL
o7z, pre B post ~NDRBETIX, CHEHETIX
BALPRD SN o785, SETIREY LIREL
OEBAFEREIET L (Table 2). 2z &
5, AGEDERIZL-T, EHIZLBA ML
ARBRTETREPEZONSL., LA LD
5, POMS Tix, TXTDTEEAU0H 560D
BEVRRELEND, SHOpre DTRAXAS
&, ¥y, BELOHEHB T0%ZBZ 5EICE>Tw»

Table 2 T scores of POMS in supplement and control groups.

Tension- Depression-

Anger-

Anxiety  Dejection  Hostility Vigor Fatigue  Confusion

Supplement  Pre  57.6%5.7  55.6%6.8  43.6%3.1  48.825.2  60.6%5.2  64.2%4.2
group post  50.2+1.8  46.2+1.9  41.0+1.3  49.6%5.6  44.6+2.2° 49.8+3.5%

Control pre  49.8+3.2  45.4+2.3  44.2+2.7  43.8+6.0 44.8+3.7  52.0%4.4

group post  56.4+1.0 45.2+2.2  44.0+2.0  41.8£3.8  52.2+2.4  53.6%4.9

S; Supplement group, C; Control group, *p<<0.05 when compared with pre value.
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5. BATHEFRICK B &, EFRCIRPBRE OF
FE, K, BERARY) SEJRICHREE
KBV ESHEShTEY?, Kifkon SR
DOHFRB BT, EFFALA ML X E2ZT
TWwhtEZONA, LoT, SEDOprelld
FT2EFLRBREDOEHEDOE W THAD, postil
BYWTAGEBRIZLNET LD DLDD, £
BT HBNICEVETLZ2O02EHL» TR
2w, ‘

TMD BRI X 2E b AA/z. TMD Fa L
ESREEUSNO TR EOKRN 2 S ERE S LTI
1002 R L7ZMETH Y, LEMATT 1 TIRIE
b, TMDEEIX, SEEOMED pre 332.8+
26.4, post 282.2%10.6, CEEDEA pre 292.4
+14.2, post309.6x13.5TH Y (Fig.3), M
BHETHEEEZIRDON o7 (P=0.13)
DD, SEOFHETIS.2% DR %R L7

400
O pre
M post
350 i
g
Q
2
A 300
=
=
250
200
Supplement group Control group

Fig.3 Comparison of TMD score at pre and post.

DEOKREDNS, AFETHRE o727 AN
DEKREBIZBIT 5 AGE 0oERUL, ¥, WE
Z% ELBERA b L ADOBERICEIRA D B T RENEA
AR I .

LLahs, ZOBKREFICBIFIAAFLVA
1%, RH¥8-OHAG $Eilt & 3 X OF NK Mg &4
HBEEZLEIERNDDOTE R o0, &
HERNEEICBIT 2 AGEEBNOMEEZAL I L
ITELPpoTs.

5#1%, AGEEMOFRZ LDHNA ML X
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KRTCTRE L, Z0FMNZEHEZRHBL XU
HEWREREOWED SREFT L TW I LEFD L
59.
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