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Abstract The present study was conducted to explore the anti-inflammatory action of 2-hydroxyethyl--undecenate (HPS)
purified from Comin (Cuminum cymium L.) seed against periodontitis. From the study in which human leukocyte was
employed to detect the inhibiting effects of 5-lipoxygenase and cyclooxygenase, enzymes generating carriers of infection
like LTB, and PGs, as well as of collagenase and elastase, organ-destroying enzymes, following conclusions could be
drawn: HPS was found to inhibit leukotrien B, biosynthesis by stimulating more than 97% of human polymorphonuclear
leukocyte (PMNL) with addition of 5 x 10 M when IC,, was set at 2 x 10~ M. Ninety-two percent of enzyme activation
turned out to be inhibited when 5 x 102 M was added in a test to prove inhibiting effects of HPS against activation of
PMNL 5-lipoxygenase from homogeneous humans and purified 5-lipoxygenase on the market. Besides, IC;, for enzyme
activation was valued at 2.5 x 10~ M, while the value of IC,, for purified 5-lipoxygenase was 2.3 x 10 M. The IC,,
values of COX-activated leukocyte and purified collagenase were 5.1 x 10°* M and 2.3 x 10 M, respectively. Moreover,
the value of IC,, for activation of leukocyte collagenase was 2 x 10~ M, whereas that for purified collagenase was 5 x 107
M. In case of leukocyte elastase, addition of 5 x 102 M inhibited its activation by 66%. In case of purified one, however,
activation of enzyme was inhibited by 25% with addition of 5 x 10> M. Furthermore, the ICy; value for activation of
leukocyte elastase was revealed to be 7.5 x 107 M. From the virulence test with human gingiva cell, it was shown that,
on the second day of cultivation, 47.83% of the cell had been activated when HPS was added by 5 x 102 M. Even the
addition of HPS by 1x 102 M featured 68.53% of cell activation, suggesting relatively strong toxicity of the substance

against gingiva cell.
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ARTFAE Yo ABATIAY, AAE 8= cytokine
o] At olal §iEles WAL EAstel o dojdrie A
Zz]2] Aaloltie). o] cytokine®] dhtel IL-1, 53] IL-1p%8
AFAES 71 Fxpe) Kot ZA A E8) FAHL Q)
th(7). ©1Ae metalloproteinase®] FHE FEdh= uiZfEelth
z= Ao 93 712 metalloproteinase®] A4 LPSY lym-
phokine 7+& %71 A=A o8 FE=HE W87 (cascade
system)S X3l PGE-cAMPAEE AA wi/fES v dnt
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o3 Aojcido] tialele] AEE CHSH 72+ tAMAHE )
&0l S7H cytokine IL-1& ABAteHe DN TS} 225w, A
€ cytokinee]l 2]3) collagenase, cyclooxygenase, elastase 7+
metalloproteinase 3 serine proteinase”} B43}so], =& W I
#7b fdEdgy @ 3 o

Eg), aspartate proteinase$] cathepsine BS} serine proteinase$]
elastase= 77 ZFIA OFY WP 2 HE {TE= AT 9
HAR WP telopeptides sl 48498 =772 =
H29 HE 7Y 7 7N ] E elastase B
A= B Fdan, AFAER] el ) elastase B3
= ARl Bl #A3] Z71h10). 09, cyclooxygenase
7d29] arachidonic acid ThAMFEO|M, ¥ WA mEAS
prostaglandins(PGs) H3+ XFAGAA AN #HAs] B 2
HeERITH1D).

olF® 54L& 23 e AFYol et A7 ARgo] 2
A5 o] U= chlorhexidineS ¥ 23 318 thal 227|919
&€ Zhe e AEEC) U AAZE A= Yot Kitagaki
T2 in vitroolX FrERId R Boke] Mavl B A )
A=l ™3l chlorhexidine =] BFFEA/} YL B3
A, Willethausen 5-(13) echinacea, rhatany, soga 7+-& 212 =
2] FTEY ¥ FIT Aol JSe RSy et
Bhaskar ‘5(14), Lobene 5(15) 2 Schonfeld 5-(16)°] Sanuinaria
canadensis 1.2] 73o|A #2]3} benzophenanthridine alkaloid
sanuinaria®] A4 2 FFE IS BTG O, Siegrist S
(17), Etamadzadeh®} Ainamo(18) ¥ Gazi 5(19)& 392 aabr}
HEE Ao Rushs 5 AFEA Y 32 37} oy
B, Lippia sidoides?) essential oits ©)43}] 7o) xed 7}
2835 BIF Girao §(20)9) B9} 7o) At HE Algst
P A7 5 )R Yo, FEE Ao I WIS
Z A7 aloe veraE 01 8% Park 5219 BT 9o 1 o=
Z77F A gt

£ A7AEL2 Cumin seed2H-E Fusobacterium nucleatum 2
Porphyromonas gingivalis® thate] 84S e, 739
FUJA=Eoln, XFge] §LEH CHSH Z-& 394 sl
FEo WS Adshe HPSE Ha) AAsk B IBHTH22).
E3E o) B_tEo ol WA Sreprococcus mutanss T
g et dyES FHsh

o, B ATE 5Y 3EES IXFE BHS A
ETE o83l 9% WAEE LTB, 2 PGsY) A F29 5.
lipoxygenase®} cyclooxygenase, @ 32|93 &4:9] collagenases}
elastase®] A3 EE Fsle] B us= nlou,

LT

M=

2-Hydroxyethyl B-undecenate(HPS)= AR (22))*] K73 u}e}
2ol £ - gAste] AMESIAE, AFe] WY e a2 uE
T2 -GS ARgElAT). FEEF S-lipoxygenase} cyclooxygenase,
collagenase, elastase 3 EA9] BAZA o AL HE Sue-Ala-Ala-
Ala-4Na, PZ, NNNN'tetramethyl-p-phenylenediamine dichloride
% arachidonate 5 Sigma Co.(St. Louis, MO, UsAylA
Sho] ARR-3FSATE

WHT £E

Ate] Bxdany wETe] 222 Gacia $(23)2

ol AsATh 22 Smloll 6% dextrano] E3HE A2
" 1L5mLE Hrlste] 2A23A £33 £, 37°C, 3027 A

Kol
FEOI, 500 x gollAl 10%:2F 94 Bttt 94 e & A
ol 234 AErE AA] Y8l 08% NH,Cl £ 1mL
g Frletd 83lA7) 2, B ZA0AM thA 94 Balele]
78 HOI phosphate-buffered saline(PBS)ell A|HEsle] Rt
SHHA, AR A HE FEE 5x10° cellmLZ ZA3)] AR
3T

Alte] PMNLe| leukotriene B, AgHd X

HPS®] LTB, AFA vIX= As) & Safahi 5(24) 2
Betts 5(25)°] WS W AU 5x10° celmL)
PMNLS test tubed W2 37°C, SE7F o &3t &, 5x 1075 x
10°M F%¢] HPS 10uL ¥ methanol(control) 10 pLE 7}z} 3
7F & F 37°C, 1027 BHeAIF T uke- B LIB,Z AAAF)7]
#18td arachidonic acid(10 umol/L final volume)$} calcium iono-
phore A23187(5 pmol/L final volume)®t Ca?"(1.8 mmol/L. final
volume)y2 718t PMNLE A=A §Y 2xoA 587
WhE & AAE LIRS ¥ 274nmold E2EE 24 3 %
T FHozHE FI9iT

5-lipoxygenase A X

HPse] HHT 783l NZ 2 A S-lipoxygenase(EC 1,13,11,
3EA ] X A 832 Hemandez S(26)9] o] &3}
o ZFsch Ao 22N 28 WHT AER 10
cellmL)y= ¥ W& ol L9 452 WX 28
o (3 timex 5 sec)MA AEE sl YA A TS
10,000 x gollX 1087+ 94 F2)3le] AE S EL AL 4
TAE 20,000 x goll A 3027 A YAl EElsld AS5HL Z9k
o o]¥A FH)g WMHETF homogenatest A 5-lipoxygenase
(Sigma Co)E 1mM EDTAZ} 23Hd PBS 960 uLell zHzt &gt
AR F, 100mM ATP 20 uL¢F 180 mM Ca® 20 pLE 7}l
HEFFE 1mLE ZH3T 37°CoM 527 A AL & &
5x10%5x10° M FE9 HPSE 718t 37°ColA 587 A
FEAZT A 98- F 20 uM2] arachidonic acid® J7VEE 5
ZH e &, A EE Ikslrde] %g 500 nmoll A H]AR
£, EFAo2RE Ealgrh

o o =

Cyclooxygenase-2 &4 sl

HPSe] HEF Ax 2 HA| cyclooxygenase-2(EC 1.14.99.1)2)
242 Collier(27)9] el F3ld =48It = 100pLe] &
2, 10pL®) 20 pM hematin, 100 uLe] A& 2 0.1 M Tris =
A(pH 8.0) ol ¥ dFo] 1mL7t HEE &Yk 5x10%-
5x10% M g&=2] HPSE 3718k 37°C, 582 WA1d § o7
o] 10uL®] 20mM NNN'Ntetramethyl-p-phenylenediamine dichlo-
ride 3 10 uL®] arachidonic acidE ¥ 611 nmolx] E3=e] W
Sl g 35t SRl F3E Wk 9o vhe &F
& FolA arachidonate® A3 A4 WHeo = 2H3e] o|AL
BAS FAt

Cyclooxygenase-2¢] €4 1 wite 1% $<F 1 pmol®] NVNN-

Bagow Ay FHE Wilo)A it AES UL e &
A& ARSI T
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Unit(s) = (AA, /min)/13.5
AAg: P 611 nmel A F3= w3}

13.5: NNN'N'tetramethyl-p-phenylenediamine dichloride 4+ 5
A3 7+2] millimolar extinction coefficient

Cyclooxygenase-29] specific activity= & mgd unit = 1}
ERglon, gl Ak 280 nmell M e} Fg R 24kt

Elastase &4 X3l

HPSS| MET ML 2 AA elastase(EC 3,4.21,37) B4 &4
2 Tschesch 5(28)8] Wdl &ste] AAElHTE & WE-7e; 4
A WHL elastase(Sigma Co)E 1M NaCl-0.1% Brij 352 &
g Tris $EH02 Mt ©iE 27t 12 mgmlst HE
£ 3] Azt 840 84 2742 400 ul| triethanolamine
HEH(TEA, 0.5molL, pH 8.0; 0.05% NaN, 0.25% polyethyl-
ene oxide 6000y AlAo) FEH|FH WML elastase £ 100 ul,
ZHS5 300Ul 2 5x10%5x 102 M §5¢ HPSE Agd] &
I EH2E spatulaE o] 83td 2A2EA S & V1A
Sue-Ala-Ala-Ala-4Na %°“(3mM/L of dimethylsulfoxide) 100 pL
& A7kt 2 F E25E spatulaE o] &3] RALHA

3t SR RRAZIRL 405 oM FREE S o
W §48] | unite % 1 ublmol 4-nitroaniline®] AAHE RO

= Afsisith

Collagenase &M X3l
HPSe] ME7 ME 2 AA collagenase(EC 3,4,21,35) &4 A
8] &= Brownd Pollock(29)e] WHel E3te] 43190} 7]
A &L 20mM CaCl7t ¥ 0.1M Tris aminomethan $+5
ApH 7.0°1 PZ 1 mgs £3iAA Az oH a4 4L |
mL FHo] W M L A collagenase(Sigma Co.) 0.15
wits 3 AlA ARSEY. ahe] 84 24e o gol
5x10%5x 107 M 5 HPS 0.05mLe} 714 49 04mLE
37°CA A 35E-7F AW WS-AIZL & 0.05 mL91 HA NS At
BtaL 37°ColA] 308-7F WA TE ¥k & 25 mM citric acid &
o 1 mLE F7sked WES-& A2 A]7] Uk, ethyl acetate 5
O
ol

ax
mLE AGH BAL FEsle] w4 AFsach Tael Ad @
e el 40w HAER Fustd AEsc,

QIX| i|°HIE =4
HPS7} <IA] A& mAEE A PAe FFe 4
8171 98k Jang(30)e] Wl skl FAsIGATh A
S3le EA3A7 AA e FAEE trypsin EDTA(0.05%
trypsin, 0.53 mM EDTA, Gibco/BRL, Grand Island, USA)Y&4 o
i 7‘1?4 slo AE BRHHg TE U2 94 B8 single cell
S 5T 398 cell2 microtest plate well(1 x 10° cell/
well)°ﬂ %A 1% FBS (fetal bovin serum, Gibco/BRL)7} E3H
DMEM(dulbecco’s modified eagle medium, Gibco/BRL)S.E CO,
incubatoroll Al 37°C, CO, 5%, #5% 100%] ZZA 48417+ &
Qb wigstolth. Mgl F FAHA Ye ATE AAS] A
o] FBS7} E3EX 958 DMEMOZ AH3 & 9 FLo
HPS7t 71 DMEM(1% FBS X&) 37 wisisith wlg
& AP G £33 MTT(3-4,5-dimethylthiazol-2-yl, 5-diphe-
nyl tetrazolium bromide, Sigma Co.)&8-8 300 uL® Z+ wellll
Y 447 EQ CO, incubatorl A BiESIATE, Wik = MTT

S

A
2

:loﬁ

A F3e) T4 gt 671

gRe A, F4E 48E &3A7)7] #lstel DMSO(dim-
ethyl silfoxide, Sigma Co)E 200 uLA F7ke ¥ 96 well plate
2 &7 ELISA analyser(Spectra MAX 250, Molecular Devices
Co., Sunnyvale, CA, USA)E 540nmolH E255 243l =
e Hrisigoh A8 ol s S92 gE og 49
Z3le] AAFSIAE SAS system programel] 23 EA] M) StHT

. Al H iy g
AR E (%) = EEXZE S 0

An o g
AEte] PMNLe| leukotriene B, A8t XH

HPSS] PMNLERE LIB, Aol viAe 9%E HET 2
3 Fig. 13 2t} Fig 19914 B ule} o] IC,, @S 2x 10°

Melglem, 1x10° M 7t Al 85% LTB,2 A3do] A=A
o, 5x107 M A7t Al 97%9] LB, AEAde] Aa=3rt. o
A= daHzsE AAke AE ) AWUuAbELAY] 28
S WX grom no s E3lE AAkTre] §4F tiAl AE
NAg 2gsl, o2H 28 Ak AR AF A8
= Funk (319 B39} o] HPSS] LTB, AR A &3t
v FxHow JauHEs ity 2A fAMeR s Al
FAEARALE A Y A ZAEske AoR AdHEn o F
3H-571 LTB,S) A S FAAHTHE Ohhashi 5(32)8 B3L
2 =9 F3e] X REQ lyprinol®] FEAECl LB
38 AaaIIthE Whitehouse(33)8] Rsk= 2 UX|sh= 2
#=E BHirh

HPSS] LTB,S] A4 Asi842 scandenolidez-S sequiterpene
lactone®] 1C,, #t°] 20 uMCIATHE Ysrael#} Croft(34)] B3 3
dehydrocostic acid®] 1C,, %©] 22 uMo]Ath= Hemandez(35)¢]
B3 Tomhamre 5(36)°] H.3 helenalin(IC,, value=70 pM),
Hernandez 5(26)°] X318 inuviscoide(IC,, value=9%4uM) %=
Thomet 5(37)°] B33 petasin(IC,, value=75 pMyell Hl8} =2
A& 252 eI} Patrignani 5(38)°] 218 Nafazatron
(IC, value=17mM) 2 Cater 5(39)°] H3LF zileuton(ICy,
value =04 mM)e] Hl8] & FioA LTB, A4S YL
2 A8t

HpSell 23] AE4de] A#E LIB,E S-lipoxygenase®] Zh&-ol
213} arachidonic acid2FE] +%4¥ dihydroxy fatty acid241(40),
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Fig. 1. Inhibitory effect of HPS on LTB, generation from PMNL.
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Fig. 2. Inhibitory effect of HPS on 5-lipoxygenase activity. - @-:
leukocyle enzyme, - A-: purified enzyme.

W il FAHI} 5N SHS 2= A4
on, AFY, FrlEs BEY ¢ o] 4%
7I5& she AR eIth4l). 28y, AP 2 LIBE arachi-
donic acid®] 5-carbon AFBMAIF1E S-lipoxygenase?] Zr-gol €]
3ol arachidonic acid”} leukotriene A,(LTA)E A+3}E 3, o]
LTA7} LTA, hydrase®] 2Hg-ol ©}s} LTB,Z 7}2s) Hojxit}
(“2). 1A AR Hoi LIB/F EF9 vi/hEdz 2ga
ot e ol LTB, AP Y 4Ea Asls dze 2
AFge] ots Xge] AHolg HAH),

5-lipoxygenase &4 sl

4Z8HE AREe] PMNL 5-lipoxygenase 2 Al A 5-lipoxy-
genase(EC 1.13.11.34) 4o Ulgk HPS] Asjass 243 2
= Fig 29} 7t}

Fig. 2014 HE ufe} 71:_”0.] 5-lipoxygenase pathway?] &4 2
HAF S-lipoxygenasedl 2oz Asisle] 5x10° M H7} Al
83% BB AFHAOH, 5x 102 M A7} Al 0% T2
2ol A=Ak EE BABA B IC, I 25x10° M
oller, HA| 5-lipoxygenased] tHdt IC,, ZHE& 2.3x 10 Me|g]
o} o] As= HPS7} 5-lipoxygenased] 27 g8l LTB,2] A
L Asfdrhes 28 AT S Iich LTB,S) A8 Ask
X<l Aot o] ojzE|23hE HPSY +&H EXoT Q3
S-lipoxygenase?] A% Z+85k 2102 AL} o= sequiterpene
B19=< dehydrocostic acid®] 7% LTB,2] A4S 7FaA A
33k BPA(IC,, =22 uM), 5-lipoxygenase®] BAL ©3)8] 129% =
7Fetth= Hemandez 5(35)9) 4wHe Aw}e} vlwa] 2 ) A
siAlel P2 EX4o] & 922 sk AoR AUHEL HE of
AAZNE HPSY 2EI 954 oj7f 29 LTB,9) ATA
A& 7172 arachidonic acid TIAll A AHsage s= Ao
= ddE

B H2 QA o) wyst WA 5-lipoxygenase EAJo]
e THE 2oz wEA e B4 3T 9Irhd3). Guming
5(44) 3 Ghosh-Myers(45)x= 5-lipoxygenase®] B4 A& E=o]
A % AR A 4L Asfsiviy Busie £ o
Fr8&Adell tiste] FEw 9t}

b o)l kst N g s)Fe s B Ao o]48 HPS

100

Residual activity (%)
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0 5x107* 1x1073 51078 1x1072 5x1072
[HPSI[M]

Fig. 3. Inhibitory effect of HPS on the cyclooxygenase-2 activity.
-@-: leukocyte enzyme, - A-: purified enzyme.

© 959 AdLe =8 ¢ e 4% 23S 98 5
< Ao e

Cyclooxygenase-2 &4 X{sf

PGs 349 &4 YAIE Fvsls 4% arachidonic acids
PGs H o= H¥sh= T4 cyclooxygenase(COX, EC 1.14.99.1)
2ol g HPSe] A3 &35 £33 A= Fig 37 2tk

Fig. 3914 Hi= ule} o] Wiy W Q) §4 BF 5x 1072
M H7F Al 95%] &4 Eo] A=k ®3 WET CoX
2ol gk IC,, T 5.1x 10 Mo|leH, AA coxel W
IC;, 72 4.8% 107 Mo|Ith. o] Hak= 9] LTB9 A 2
5-LOX2] A7}l X8l ASZ HPS7} arachidonic acid THA
BES 4 g3t Ag uEshis Rolth ol =AY E3
o] COX¢t LOXS B4 B¥E A3t ti= Whitchouse(33)]
Bt 22 ARs ek vbd, LTB,8 AL AxE
M Azl &S Hol}d Coxel LOXe BAoE JFS 1X
A %&T dehydrocostic acid®] 73-$- Hernandez 5(35)% arachi-
donic acid AL HE7}F opd Q1R)F 9] o) g Aolgl= X
2o Atz B 4 Qv ol HPSYF 7RI Sl 7ol 93
aspitineS WIS esterd}FEE] COX-29 cgHoZRE 709
A op] =410 serine 27]9] hydroxyl?]S AMPH O & acetylation
AA g ARk A 2 713t 98] cox-29] 4L
Adste Aoz AAATH46).

A, COXE COX-13 COX-29] 2%F2] oldA& EA|sic}. o
COX-13} 2= PGs ¥/ arachidonic acidE PGs H o2 A
gated 359902 PGs E(PGE,), PGD, ® Th2 eicosanocid® T
ARIZIE E4:0)th(31,32). COX-12 UAR¢] Ao Ha3dt PGs
< ¥8E 3 A9 BE AN 2A5H, COX-19] Fg9 9
A FEE PGse AL BEsly, U B &4E A%
W L3R 7159 R0 ol &EHE WHH47), COX2E &%
2] Ex7 sl e cytokine, bacterial lipopolysaccha-
ride(LPS)U A7 Q1A oJaf EAdstEy %9 A FollA]
] PGsE AAtths B4 23 iTh48). ©] PGyt A
T3 AzxZ9] HAE Wlstd (FEE FEdvh4e). v
COX-29] Aol oJst HExP9 AL COX-12] AHE FA]
of &g 4 Ade FeAe WA $ gtk CoX-19 Ao
g 219 A 715 As 7FsAE Aok
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Fig. 4. Inhibitory effect of HPS on the collagenase activity. - @-:
leukocyte enzyme, - A-: purified enzyme.

T coX29) Ael @%e] W 2] 7bg Gl
wpolet ¥ & elth. We HPSE A thAIA A4 EE
PGsel Fg EHA O AANYORA AFPY a2 A=
of &g B,

Collagenase &4 Xai

Ay BEAd 3 5240 &4 n9dE VRS 7

Z Yude] SomRE AER, @3 W4 FPH PMNL
o o8l PR AF Fxo| o) o] ASETHS0). A7

2 T 954 FEelA 9 B8 71 g e &
FHE collagenaseol] oJa] == AR=4 JHEdE F2
ARERITE(SY). olElst Ao 2 Avs WELREH EHE
o] cytokine@ ¢ Akl o8] BAstE = AMES] HEF col-
lagenase9} 4| collagenase(EC 3.4.21.35)2) &4Je) w|X= HPS
o] A EHAE FAT 4, Fig 49 2

WL collagenase®] B¢ S5x 107 M 7T A] 80%<] &40l
Ase ¥H AA collagenase®] A-F- 5x 102 M H7F Al 50%]
A8 0] A=A T3 N7 collagenase E/dl Oigk 1IC,
e 2x10° Molgdem, AAl collagenased] 3t IC,, Fh-2
5x 107 Mot o] Asb= ¥¢] LTBSl A4, SLOX %
COX-2¢] Az}t T2 Fdg vl Zlojrh. AAaart 9d
T Bhol HiEl BAA Hert e e AHes aie
ol Tslhe ARt W Ao ARy, w3 HPSY Al
E FAq) ofg AP o3 FAELl vis| A= A
o2 AvETh

o] Zx} 49 Zgo] collagenase®] FAE Afsid ot COX
U LOX Bths As|A =7t W3kths Whitehouse(33)2] Rars}
A1 23S JeRSIE 9| zineE X EEHE lactoned 9] 73
$ vwE $=3 G4 3] ZA(CHIT66: 1C,,=34 uM, CH6631:
IC,,= 80 uM)S B9 th= Ramamurthy 5(52)¢] R AT ol
& AE8E A= F Ack 2y, AA Zho] 2Eske) 84
< Afshs AnE Rou a4d BASE Ao eN fAL
g Axe] A3 AEE veplo] dF9] v 3l A3, 239
#4HE A 4+ o] AHEAY

A

Elastase 4 X5l
71 7483 MET protease| WA, XFE, FuiEs #-Y,

100 ¥
b
g
8 g
[+
2
g L
>
0
0 5x1074 1x108 5x107% 1x107? 5x107?
[HPS]M]

Fig. 5. Inhibitory effect of HPS on the elastase activity. -®-
leukocyte enzyme, - A-: putified enzyme.

=

FEANGE 2 e 934 23 34 19l HEF
elastase®} A elastase(EC 3.4.21.37)¢] Aol vl HPSY A
3 &= =4 A, Fig 59 #Zth

WYL clastased] A 5x 102 M H7L A 66%2] EAo] A
SE wrE A elastase?] ¢ Sx 107 M H7F Al 25%2] &
gAo] A=t w3t ME T elastase B3N e IC, W
75x 107 Motk RAAZA WET o s B4 A3
AEr e AL AHAHog 4o A Bdde Axrt ¥
& Aoz AW, 2 A FEE Siedle F(53)°] BiLF
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Table 1. Cell activity of HPS on the human gingival fibroblast cell

Time (hr) 1 2 3 Average % Variation Error
0 24 0.543 0.508 0.523 0.527 100 0.013 0.036
48 0.796 0.758 0.798 0.784 100 0.018 0.004
1% 102 M 24 0.399 0.402 0.410 0.405 76.85 0.005 0.101
48 0.522 0.553 0.537 0.537 68.49 0.012 0.033
5% 102 M 24 0.237 0259 0.256 0.251 47.63 0.008 0.101
48 0477 0.485 0.463 0.375 47.83 0.009 0.058
Ix 10" M 24 0.220 0.228 0.216 0217 41.18 0.007 0.047
48 0213 0234 0.209 0.218 28.81 0.009 0.055
LM 24 0.071 0.079 0.082 0.080 15.18 0.006 0.060
48 0.044 0.062 0.049 0.053 6.76 0.007 0.041
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