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o

Fefo]th(Ranieri, V. M. et al., N Engl J Med., 366(22), 2055-2064, 2012). utebx] fdZ X849 7|
Ao s oos M Iy oer fdF A=AE JNEstr] fs AT}

%% 0%
ui

HMGB1(high mobility group box 1) 3]|2=E3 wlA7IAZ2 71 548 A=2vldl @A (chromatin proteins)
Z shdoln HEFI Ze 3 EXo] AS W I IdE, T (monocyte), A AE
(macrophage), <17F A A & A 3] A (Human umbilical vein endothelial cell)ollA Er]H T},

IMGB1¢] 4~8-A| 2+ RAGE(receptor for advanced glycation end products), TLR2(Toll like receptor 2) %
TLR4(Toll like receptor 4)7} &efA Uvk. 7] &k IMGB1e] zHgol ofa] WaAxZde] & 4t
(VCAM-1, ICAM-1, E-selectin)’} F=%aL, o= M9 AF(recruitment)S F3le A5S 33} (Bae,

J. S. et al., 118(14), 3952-3959, 2011).

HEZF 3Hato %*‘401]*1 HMGBIO] AEH I, Y8 G55 7 gxjelA IMGB1e] 83 o] wlg- SUbE T
Aol &#A glon, S5 HdF I fé%}oﬂ/ﬂ MGB1e] F%=7t Z7hehd Abge 7lsA o] the Zlo] &4y
A slol, HEZ] o c} 55% A8E AT B A=A HMGBIO] T2 AMEE 3 gltk(Lee, W. et al., Toxicol
Appl Pharmacol., 262(1), 91-98, 2012; Yang, E. J. et al., J Cell Physiol., 228(5), 975-982, 2013;
Wang, H. et al., Science, 285(5425), 248-251, 1999).

ﬂ

=

R

b

A =Ale] =(ginsenoside) & A4t (ginseng) ¥ G A (glycoside)d] FAAAZ, thE AEdA HAH= A}
= g2A Bolgt gEFxet Fass 7 Joz duEA ).

AAtol == EFHE9 o] =(triterpenoid) AIES @vleh(dammarane) =24 =F 3= (glucose), ©FehH]
=Z(arabinose), AYZZ(xylose), ¥x=Z(rhamnose) T°] A = FAMIGAIH, A < 30F o]
o] 3t Fx7F W, 3 32 54 wet R ESIAY S (protopanaxadiol, PPD)AI(19F), Z2E
P FALE 2] (protopanaxatriol, PPT)AI(10%) 2 S#¢H(oleanane) Al (1F) & FEH ).

2

A zAfel=of o3t okg] E4dL 7] oz EA5tE JAA AR E2RE 7= 5ol A Ao =9
s ey, Wdggds, dds, dLyA, g, sk, dEdaHE, dEd, g, diks, T
g% =2 gRnf g3 So] o avoz d¥x AUrh(Kim, Y. S. et al., Arch Pharm Res., 23(5), 518-

524, 2000; Tachikawa, E. et al., Biochem Pharmacol., 66(11), 2213-2221, 2003; Tsai, S. C. et al., Chin
J Physiol., 46(1), 1-7, 2003; Shibata, S., J Korean Med Sci., 16(suppl), S28-37, 2001).

g, HWA|xAle]l= Rkl EiE= Rghel WET Xud 2AEY dHwd HfsﬁﬁdOiw, e 553 Alo-
1293278% 2 A|10-1352635%. 0= A mAlo]= Rkl W= Rg3 FAHAIS] A7t %S xpvkA] €571 AAEHA
i, /)5S A10-2006-00955995 0= 7 Wiy B AEFT ARFHE A AAFEE dFAsE A
Hom, Ma=% [Xing, W. et al., Biosci Rep., 37(4), 2017]°l= X A|=Ate]= Rg3o] HPF Fd &
B mEZET Vs ool Am @i dial] AAE vk gl

gy, B outge] A9 AAxAlo]= Rkl BEE RghE ¥ Fo] fEE HE 2 0.031~0.061mg/kge] AL
T2 AP sk 30~60%2 BEES UEUASS Felg vtdo), 7] = FEES A|10-1293278% E A10-
1352635%.9] 75 & 2o IAMmAte]= Rkl = Rgbot 71 HAL FASR 1 2T Adold sEES o
S35l HHEANAAE e Gy 9Usy d3 FH4 2 33 FE A a9E Eelsgien, 47
Ao A AA A= Rg3E H8Fo] 28 T8 Edo 10~20mg/kg F=(E dgo] vls] 1008] o]
F& Tk sHE At 2 IHH 5 Aro AEES UYEASS EA% vp, B awd o] 31
AlrAbo]l = Rkl B+ Rgb7F sl Foll SstAl A4 Am a347F AdS5S EA% ojd Bnie of4 gtk

(533 0001) 3=5FES] A10-1293278%., A7+ adFE XA, 20139 079 30¥, 5.
(B3] %3 0002) SFZE52E3] #10-13526353., A1F AFE 294, 20149 01€ 10Y, 5=,
= g3

(5313 0003) F=a7l53] A110-2006-0095599%, # Holsdy #H AT AmcHS Ad M4+
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H]| & 5] ¢
(M E3] &3 0001) Bae, J. S. et al., Activated protein C inhibits high mobility group box 1 signaling
in endothelial cells, 118(14), 3952-3959, 2011.

(R &S &3 0002) Kim, Y. S. et al., Differential expression of protein kinase C subtypes during
ginsenoside Rh2-Induced apoptosis in SK-N-BE(2) and C6Bu-1 cells, Arch Pharm Res., 23(5), 518-524,
2000.

(R &3] &3 0003) Lee, W. et al., Barrier protective effects of withaferin A in HMGBl-induced
inflammatory responses in both cellular and animal models, Toxicol Appl Pharmacol., 262(1), 91-98,
2012.

(R E3]&3 0004) Ranieri, V. M. et al., Drotrecogin alfa (activated) in adults with septic shock, N
Engl J Med., 366(22), 2055-2064, 2012.

(R E3]&3& 0005) Shibata, S., Chemistry and cancer preventing activities of ginseng saponins and
some related triterpenoid compounds, J Korean Med Sci., 16(suppl), $28-37, 2001.

(M E3]+&d 0006) Tachikawa, E. et al., In vitro inhibition of adrenal catecholamine secretion by
steroidal metabolites of ginseng saponins, Biochem Pharmacol., 66(11), 2213-2221, 2003.

(M)E3)%3& 0007) Tsai, S. C. et al., Stimulation of the secretion of luteinizing hormone by
ginsenoside-Rbl in male rats, Chin J Physiol., 46(1), 1-7, 2003.

(M E3]3 0008) Wang, H. et al., HMG-1 as a late mediator of endotoxin lethality in mice, Science,
285(5425), 248-251, 1999.

(MIE3+& 0009) Xing, W. et al., Ginsenoside Rg3 attenuates sepsis—induced injury and mitochondrial
dysfunction in liver via AMPK-mediated autophagy flux, Biosci Rep., 37(4), 2017.

(ME3+& 0010) Yang, E. J. et al., Barrier protective effects of rosmarinic acid on HMGB1-induced
inflammatory responses in vitro and in vivo, J Cell Physiol., 228(5), 975-982, 2013.
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<AAld 1. FAMxAbo]= Rkl ¥ Rgb9 A|Z=>

Aes] ZFste] Bt 50 2 70%(v/v) WIERE FE Ao A FFF Fok AEA]
Aersl & ojaalgitt. SAaF ko] 84 9 70%(v/v) WEE FE&AS P A P 2
El3 bslhel 7het i‘ﬁho_iﬁﬁ AH3] AzxE WS FE5F 474g
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o] BEke EIE 87.6g9 RAIXY FEES WL
%= & F$UE vHE 5 250~400 HA](mesh) A g]7FA
Fo] Fol 25em7bA] A§-aL, o] el X ME(sea sand @ A
o &= AEE YT o AM)E 2m 2HTE F, U4 W
T EFE E=10:2:0.2(1500m 1 300me 1 30me) & Hl& 2 £33 gols Rz
M AlazrtEagaE g A7) &me AREatgivt. o]¢h o] 1A}
| =Ale] = Rkl Rgb7F X3E 3W 8-S A3, A7) AAxAle]= Rkl
=5 8 9 APARvEIHAE FPSIATE. 40%(v/v) WEE FEHoR =
£ 3.5X60cm ZEF ARl Fol 30aw7bA] AHF F 7)o A=Al = Rkl, Rgb7l E3E S
250(v/v) WERE FE&Ho) wo =g F Ay ﬁUHL e 5 Ll(viv)dA 2:1(viv), 3:1(viv),
4:1(viv), 5:1(viv) = £ 53 HFTHo = 225mge] &t A AL
o]= Rk13} 255mge] =478 A|WwAlo]= RghE AE 5 9 Oi ol ZE|stetd AHde slr)et 2.
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1. ginsenoside Rkl

white powder;

mp: 178_181°C, [(1][)20: :110((: 02, MGOH), C42H70012, MS(IH/Z) 789 (M+Na)+;

1H—NMR(400M&, CsDsN, ppm) & 0.62(d, J = 11.47 Hz 1H), 0.72(s, 3H), 0.91(s, 3H), 1.02(s, 3H), 1.31(s,

3H), 1.49(s, 3H), 1.61(s, 3H), 1.95(s, 3H), 2.77(s, 1H), 3.23(dd, J = 4.37, 11.7Hz, 1H), 3.89(s, 3H),
4.83(d, J = 7.53Hz, 1H), 4.86(br s, 1H), 5.13(br s, 1H), 5.23(br.t, J = 6.68Hz, 1H), 5.33(d, J = 7.71,
11.7Hz, 1H);

13C—NMR(IOOMHZ, CsDsN, ppm) & 15.80, 16.45, 16.58, 16.98, 17.74, 18.45, 25.74, 26.75, 27.08, 28.11,

30.77, 32.60, 32.67, 33.89, 35.36, 39.30, 39.72, 37.03, 40.21, 48.23, 50.86, 51.21, 52.49, 56.43,
62.76, 62.87, 71.65, 71.72, 72.47, 77.08, 77.96, 78.06, 78.19, 78.34, 83.45, 88.95, 105.09, 106.01,
108.15, 125.33, 131.21, 155.55.

2. ginsenoside Rgb

white powder;

20

mp: 188-192.5C, [aly : =+4.7(c 1.2, MeOH), CiHz013, MS(m/z) 789 (M+Na)2

1H—NMR(4OOMHZ, CsDsN, ppm) & 0.81(s, 3H), 0.95(s, 3H), 1.01(s, 3H), 1.09(s, 3H), 1.27(s, 3H), 1.58(s,

3H), 1.62(s, 3H), 1.81(s, 3H), 2.77(dd, J = 6.9, 7.0Hz, 1H), 3.26(dd, J = 4.0, 11.63Hz, 1H), 3.90(br
s, 1), 4.1(dd-like, 1H), 4.21(dd-like, 1H), 4.90(d, J = 7.4Hz, 1H), 5.21(t, J = 6.9Hz, 1H), 5.33(t, J
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= 7.6Hz, 1H), 5.49(t, J = 7.0Hz, 1H);

13C—NMR(IOOMHZ, CsDsN, ppm) & 13.07, 15.72, 16.35, 16.49, 16.92, 17.66, 18.33, 25.60, 26.64, 27.35,

28.00, 28.73, 32.10, 32.54, 35.24, 39.60, 36.91, 39.17, 40.14, 50.33, 50.66, 50.80, 50.91, 56.29,
62.58, 62.73, 71.50, 71.53, 72.49, 77.00, 77.82, 77.98, 78.13, 78.21, 83.31, 88.18, 105.00, 105.91,
123.21, 123.54, 131.16, 140.06.

<AAd 2. ERNINEAA AM=ALO]= Rkl EE Rg59] Ao WE AEZASE F2A>
HUVEC(Human umbilical vein endothelial cells, Cambrex Bioscience, Charles City, IA)2 EBM-2 7]¥ ujx

(growth supplement Z3)E AF&3sle] 37T 2 5% CO, 7oA 3~58 At wjekste] Aol ALgstot).

o]F . A7) A Mg ANETZ 96-U ZeolEe] A 5x10NE HFeFo] 247k Bk wjFE Tho A2

B2 A As 3 ZAweAlo]= Rkl HEE RgSE 0, 20, 40 2 80uM w52 A ste] 48A7F F9F wHESE9T),
48A17F % 1001L2] 1mg/ml MTT &M Mz tdte] 4A]7F &< 883 ths, DMSO 150utE ©ldte] A uel

[e) =
A ZrlAd s gz, fald FEupdo] kS Microplate reader(Tecan Austria GmbH, Austria)® 540

mel A S48kl = 19 YeER AT

= s Fashd, I Al EHIVEC) ol A=Al = Rkl Hi= RgbE A Eshs 4,
(FAL)H} s AZAEES HEdo] Alx 548 UEhiA 2= Ads A3

<AAd 3. H¥ZF 2 A WA x=Ale]= Rkl FE Rg57} HMGB1 24 wX& A& F<l>
AAe 3-1. APFo| r=dE AT A=

i

A71 AAl A 2004 Al vfkek HUVECe] 100ng/mle] LPS(lipopolysaccharide, serotype: 0111:B4; L5293)E A
glste] 16A17F Bt wjget ths, XAM|xAbo]= Rkl E+ RgbE XH(0, 10, 20 ¥ 40puM) =2 647 &<t whE-
3] MAEMIG NS AATE. A7) MEa A dmd 2] AleF(1mM PMSF, 1mM NasVO,, ImM NaF, lug/mé ©}3Z

ZE|d(aprotinin), lug/ml F =€l (pepstatin), lug/ml FWE (leupeptin) 2 10% RIPA &3] W3 (Upstate
Biotechnology, USA)ZE 3H)<S ©]&3}e] 4ColA 1A 5o Ze A (vortexing) St 24 Ea|AHL, o=
A1 (15000rpm, 4C, 20)3te] AEAvhE 34313l

AAd 3-2. HFFo| fr=d TE 229 A=

HgZFo] ¥ &5 RS Ax37] Y& CLP %W (cecal ligation and puncture operation)g ©]-83}o]
npg-2o] HYFS FEINT. Ao AlgH vl AEUYEN 55 I 91939 5<2A(IRB No. KNU
2016-54) 38}l =5}t

7 C57BL/6 w}$-2=(6~75+%, AF27g, Orient Bio Co., Sungnam, Republic of Korea)E& 20~25TC =%,
40~45%°] F% B 12A12F HA 9 d/vubo]l fAHE A 12¢ S &SAFTE ol F, A& ZIAI9F 2% o4&
Z 5 (Forane; JW pharmaceutical, South Korea)S &3t 7|AlE& AXF & vl3 7]A(RC2; Vetequip,
Pleasanton, CA)Z vwl$-25 vl A)7]a, Holx vlxag vld AHE FA5Y ¢ T3 Adxd14A 25
T UAEF 3T

oz, 2eme A5 H7H(midline incision)S AA
23 bm F$1E 3.0-HdEFAMsilk suture)Z o
%, S FEHA A Al Y FERH %EJ Hﬁ*é%% 4EA
cavity) 22 fIXAZ T JNEEF$E 40—H]E}£6L/‘PE sl ojd,

_,d_
&1:
jﬂ
K
[\
X
X o
2
)
Jur
=

= 1 3| .
7l Al EBu J(peritoneal
gz

T (sham, sham-operated

nice)®] A% WFE =FAFOU olF R T NE WAE SR %n PR ANAAG. 7 vhgs
e (P F% uAT FRE AEF %*JOH wEHQEr, A& (shivering)ol AAY ol EFAAY

(bristled hair) & F7]3HZ(weakness) 52 dA4ro] velwitt.

CLP 4% & 12417 o] 2 ubgo] @A|wAlo]= Rkl T3 Rg5(0.031 = 0.061mg/kg) S AW Eo]stgon
CLP 3] 2473t & v} %%‘% ANF S F 2000 < gl Al 5E3F YAl S A AMES AU

A 3-3. HEF ZddA HMGBL && +&F 9

HEZ mdo|A F A=Al = Rkl BEE Rg57F HMGBL 3o mx= 943 3laty] 98], 47 A4 3-1 A%

o,

_8_
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ool g @ Ao 3-29] A AMES o]&she] HMGBIY ¥d S ELISA(competitive enzyme-
linked immunosorbent assays)® <138} c}.

WA, 969 ZYo]E(96-well plastic flat microtiter plates, Corning, NY, USA)ell 0.02% A& o}Ao]l=
(sodium azide)”} ¥3E 20mM ZFR o] E/ulo]FFR Wo]E W3 (carbonate/bicarbonate buffer, pH 9.6)el] =

Ql HMGBI & (Abnova)S FIH3Fe] 4TA 18A1ZF o] d(overnignt) WHSSFITE. ©]%, PBS??T(PBS-
0.05%[w/w] Tween 20)= ZHIEE 3W AHg tha, TA| PBS-TE Y il 4CelA 18AIZF o] H#A3IGITE.

3k, HMGB1 vz (Abnova, Y& AeE& PRS-Tol| 3]4]), A7) A 3-19] AzujeFoo] Abz=ol @ Aly)
AN 3-29 3 MZE 217 960 ZHo|E A B-HMGB1 3FA|(Abnova, PBS-Tell 1:1000 3]41)¢} 37°ColA
904 &t AA st

71 A7 AAelE INGB1 @A, *ﬂzﬂﬁm“fﬂ Azl 9 ¥y MZS IMGBle] ZYE ZHoER $A A
204 308 EoF U2, o]%, 7z ZolEE PRS-TE 3¥ AlHd v}, AL 908 Zot 23 3|

[e}
(peroxidase-conjugated anti-rabbit IgG antibodies, R&D Systems, PBS-Tell 1:2000 3]41)¢} wH$-&}ich.

ggoz ZHoEES PRS-TE 3 AFgr &, Ao A 60% < 200x2] 7] H-EM(100ug/ml o-
phenylenediamine & 0.003% H;0.)& A |stlth. 609, 5009 8N, 50,2 HE W& THAIZL %, 490nmol]

A FHEE Folste] = 20 UEhITH

O mlo

Z(% 2B)
(e}
o

L) Alo]= Rkl HE3:= RghE A 8t=
ok, I &

37 A8 5

Aol 3-4. HMGBlo] AZjd FHUNIAEAAM AZ &9 viA FEAC] T F& H

MMGB1e] <=8-A91 RAGE(receptor for advanced glycation end products), TLR2(Toll like receptor 2)
TLR4(Toll like receptor 4)°] w¥j Aol dte 4=3S ELISAZR s},

et

S 9649 Zdo|Eo wjkale] 90%9] confluenceS ©]F ™ HMGB1(1xg/ml)<
E =<t ‘i%f& EP%, = ‘?—:1_”34 A Aol = Rkl B& RgbE S EH(0, 10, 20 2 40u)E A3t
o I3 , FoW S 7|75l PBS(phosphate buffered saline)® A &3+ & 2z} A
IE 5009 1%(w/v) J]'E}i%%ﬂ’fﬂ (paraformaldehyde) 2 158 Sl AL(25C)oA 1A}, 151— i
S EZELHI=E AAStL AEE AFS & TLR2 A A-9, TLR4 zﬂ”iﬂ H-80 2 RAGE &<l A-9(Santa
Cruz, CA)E ZH7F 100® Tlabglth. 1A12F §, 2 AlEE 394 AlFHE s 10040°] 1:2000 ¥ & A vholA]-Z
g -1k 1gG FA(1:2000 peroxidase—conjugated anti-mouse IgG antibody, Sigma, Saint Louis, MO)<}
1AIZE &9 dH-&-3Fqith. o] %, 3 A E}U o-PPD 7] (o-phenylenediamene substrate, Sigma, St. Louis,
lg

AE-g-ol FFTE 490moll A FA4ste, o]& = 3o YERNSITE.

= 3% Fashd, HMGBle] AEl® ﬁ% I M Eo] B wo] A w-Ale]= Rkl T Re5E AT sh= A4S HNMGBL
] 4=&AI<l TLR2, TLR4 % RAGES] L-do] ofAlgS Seldt 5 AUt

AAle] 3-5. MMGBlo] A FRNIAAZAAM AT A EAe T & <

HMGB13} =g&a|ote] ZFgo] o] A =% AHE HEx}el VCAM-1(vascular cell adhesion molecule-1), ICAM-
1(intercellular adhesion molecule-1) % E-selectin® WA e] Hte] =53 ELISAR &els}dtt.

G W FEE AU AN, ) A sk BAR AYOE AW TR TR S RAGE A

(TLR2 &-A A-9, TLR4 A H-80 % RAGE 3+A|<1 A-9) thAl VCAM-1, ICAM-1 % E-selection®] th3t w}-$-~ &
o7t mx-F2Y 3| (mouse anti human monoclonal antibody, Temecula, CA, USA, 1:50 3]4)E A}J‘lo}oﬂD}
A2 A VCAN-1, ICAM-1 ! E-selectin®] @¥de] oy 35S 218t A3 = 49 YeRygld.

% 45 Faskd, HNGBlo] A HyhmAze] 2 e FAeAte]= Rkl HiE Rg5E A elshE 749 HMGBL
I} FgAete] Fgo] & FE¥= HF BAFQ VCAN-1, ICAM-1 2 E-selection®] w&lo] JAES elgt 4=

olofl, FAxAte]= Rkl 4= Rgh7F @ Zol osf 2do] F7FE HMGB1 2 HMGB1e] =8¢ wdS oAs =
AY7F 45, INGB1YF gA9te] 288 JA s a7l 535t IS A58 ZAAEZ F83H AL
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<AAA 4. HEFo] F=E T= ZLA JAAbel= Rkl EE Rghe] A2d wE ASE W >
Rk1

A ALl = T Rg7F HEFo] rEE & R WAE %S G157 Hal, WA A7l AAle 3-
29] YO R (P &S AAEtY A835¢] fxd 55 RS AAT. (P 7% F 12A17F & 50A| 7o
g o] XA eAbol = Rkl HE+= Rg5(0.031 HE+= 0.061mg/kg) S Ao 2314 Fodk thg, (P 555
gt THE 140AI7HA] 6A1ZE FAo R AEES &<l (Kaplan-Meier survival analysis)dle] &= 501 YER
ATt

5 B owo] Z A wAlo]E Rkl HEE RghE 0.031 X 0.061mg/kee] & 2ol sk
2|7 (CLP 4== 7+ Ald])ol "l AE8o] 30~60%7H4 71 = d% gelst 4 9101, g

2 onge] aleAtelS Rkl B Red 2¢, 9 162 EGm AUE S5l AAE Az,
3Ae Az>

2.
o] ZA|=AFol= Rkl Hi= Rgd 100mg, S 1

2o 00mg, % 100mg 2 2dlolAAr wlavf 2mgs &
gk 3T,

e
& % Bel Aol Azgel webd egstel JAE Az
o

<AA 3. AEAY A=>

B oarg ol ZAMwAbe]= Rkl HEi= Rgh 100mg, S4-4=#4% 100mg, 9 100mg 2 AgoldAl ulavf 2mgs E
3t F Ao MaA Az wel Av)e] AES Edteta Aty e FAstY QeEAS AxRs ).
<AA 4. FAY AZ>

¥ oue] RMwAbO]E Rkl HEi= Rgh 90mg, FAAE Smg 2 PAS Sme R FEAL Asdshs AhAEA
AEY, WEUAEY L3EdRE uAAAEZoANCO)E 2% &33 & 24k vhHd wet 100mge] 3
AZ =Tt

<AA 5. FARA Y A=>

Rkl H+ Rgb 1g, QU EF 0.6g E of2=m32HF 0.1g8 T/ &3lA1AA 100me
Hol| Wi 20T A 3087 71dste] dHFA AT

A\

<AA 4 6. A771SHFS A=

2 o] TAmAPo]= Rkl B+ Rgd 20g, HIEMY! E3E A=, HIER A ofAlHOE T0ug, WIERT E 1.0mg,
HIEHY Bl 0.13mg, HIEMY B2 0.15mg, HEFY B6 0.5mg, HIEFY B12 0.24g, HIEFY C 10mg, H| Q¥ 10ug, U=

kol = 1.7mg, GAF 50pg, BERIGE 247 0.5mg, 7718 E£3HE A, FAALE 1.75mg, Akstold 0.82mg,
ghal w4 25.3mg, A1JAEE 15mg, A2904H2E 55mg, FAXZE Omg, BAHAE 100mg, Fshladle
24.8mgs Aol AHoE AxsGoY, &Ed met tdke APor BMIPAA AxT £ Avh. B, A7
HIERR 2 mjd 23tEe] 2AHE doe Wy ANt e Fukeln, 49 A7 E Ayl et

2 @y o] A xA}ol= Rkl HE Rgb 1g, A4 0.1g, TELF Y 100g, AAS 900gS Ao] 49
Az weh w7k, o3, A, st 55 xﬂ&%}‘}m.

=
L=
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