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Effect of Er: YAG laser irradiation during flap surgery on dose of
lipopolysaccharide that exists on the exposed cementum surface

YASUDA TADASHI, SATO TAKUMI

75 v TPHERC erbium-doped: yttrium, aluminum and garnet laser (EYL) #7775 4 KAV b
BICELEA Y VEEROVRR) oA T4 F (LPS) mEMKR/ ST A—F —%3Hli§5 . Bl Ti&, &
FIIES R R E B SNBEDOI LTIy TFRMPLER 18 Gt R e Lz, AT RIEER 12 50ml
AR TRE R, AT T72BB AL VEIEBESELPS 8Lz, 20fk, iz ay P XLy
MoTHEE A Y MEREK LR, Ny RATF—F—2L 2B ML AV MEOT7I4 KA Mk, EYL
FHE L [FARIZ LPS #4RHLL 72, 155 7238 Limulus amebocyte lysate 2Ty R h o ViEEZ Lo
LPS ExER L7z, ZOME, HAFAHEEE AL 2616 = 2245EU/ml, Kikfi1Z 891 += 1210EU/ml, 2 v k
AR Ly MCTHREZIR 255 = 274 EU/m, scaling and root planing (SRP) 13 0.32 = 045 EU/ml, EYL
HEFE213 001 = 0029 EU/ml THh o7z, KBAEIZ L B LPS AR ITK £ T 5555 * 42.34%, v h L v
M TIHFRZ L 8499 = 1686%, SRP %1% 91.07 = 2201%, EYL S #4132 9920 = 272% TH - 72, FEER 2
TIXFEBRBEL LC7 v 7Rl EYL BEHIEE, WHREECa 5 EYL RMEARIICE 10 A2 piis & LR
WLz WE3IBIU6HBEDOEKR/ ST X —% —725 gingival index (GI), bleeding on probing (BOP),
probing depth (PD), 7 5 UMl clinical attachment level (CAL) [CHEEZEIIA SN LD o7z, RIF7EH £
SRAT THIE|THILICE VBB AL MEERO LPS #3562 &M TE. F727 7 v T Filik
{2 SRP & EYL MU OB HIZEE £ 2 >~ PRI L TW 5 LPS OREICEIRITH S DD EYL Offf
OB L DM 3 BLU62HH%D G, BOP, PD 7% 5 UNC CAL ICZ#IEA SN h o 72,

F—U—FEnYAG L—%—, 79 7Ff, UEK)FoHTA K

In the present study, the amount of lipopolysaccharide (LPS) on the exposed cementum surface of
restored teeth after debridement using an erbium—doped: vttrium, aluminum, and garnet laser (EYL)
during flap surgery and the clinical parameters were assessed. In the first experiment, 18 patients with
extensive chronic periodontitis requiring flap surgery were included. Immediately after the gingival flap was
stripped and washed with 50 mL of distilled water, the exposed cement was rubbed with a swab to collect
LPS. After that, LPS was similarly collected from the same area following each of the following processes:
wiping off the exposed cementum surface with cotton pellets, debridement of the exposed cementum surface
by a hand scaler, and irradiation by the EYL. The collected samples were then used to quantify LPS with
endotoxin activity by using the Limulus amebocyte lysate method. In the second experiment, 10 patients
were included in each of the groups, 10 patients from the experimental group in which the EYL was used
and a control group of 10 patients in which the EYL was not used during flap surgery. The results in the
Jirst experiment showed values of 26.16 =+ 22.45 EU/mL immediately after stripping the gingival flap,
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8.91 £ 12.10 EU/mL after washing with distilled water, 2.55 + 2.74 EU/mL after wiping off with cot-
ton pellets, 0.32 * 0.45 EU/mL after scaling and root planing (SRP) , and 0.01 + 0.029 EU/mL after
EYL irradiation. The LPS elimination rate was 55.55% * 42.34% after washing with water, 84.99% *
16.86% after wiping off with cotton pellets, 91.07% * 22.01% after SRP, and 99.29% + 2.72% after EYL
irradiation. In the second experiment, no significant differences were noted in the gingival index (GI) ,
bleeding on probing (BOP) , probing depth (PD) , and clinical attachment level (CAL) scores as the
clinical parameters 3 and 6 months following surgery. The results of this study showed that LPS on the

exposed cementum surface could be detected by rubbing with the swab. In addition, the combined use of

SRP and EYL irradiation was effective in eliminating LPS adhering to the exposed cement surface; how-
ever, there were no differences were noted in the GI, BOP, PD, and CAL scores 3 and 6 months after fol-

lowing surgery, regardless of the use of the EYL.

Key words  Er: YAG laser, gingival flap surgery, lipopolysaccharide
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JAE, Er:YAG L —H — (EYL) 239k Fil iR % ~ i
IRIGH S ICTB ) FRICHRBERRFEICB W Tl ARE, B
WE L ONGOYIR, 475 v MEEIZERTH
LEHEINTHD Y Tz HEIEHLEIZB W
TEYLZ#BH LB R AL PEOFTI54 R A
FFFbINTW D ™ FOEARFIE 294 4 m D/
VAW TIREY S, KO A3 < ARk o
KA TWIN S NAKRGOEAN L b e W UNEE Z &
U, Mgz RI T EPMoNT WD Y, flE
I 254, KT TORERE XY ME, S0
BOEWRBIIHS~15 umefiELTwa Y. £
LCHRAREICHEHTA2HICL D ERH XY VED
BEDRBRVWIEEZREL TV Y,
gingivalis, A ggregatibacter. actionomycetemcomitans
WA L 72 M SRR KRG I = A OV F — 9% 0.3]/cm’,
179V A®D EYL %M L7z & 2 A 238 E B A
fEE s, 106]/cm’l 73V A DIBETC 83% DM % 48
WEELBREDELZROTND Y, T8 EERICS
WCT7 Ty 7FMICEYL Z V7T 794 KA ¥ MI
Fal v FOAROYE L) RIEE % A L kR R
WEIRTH DL I EAVRENTWE 7,

BRER L BRE R v MAAND 7T A BT R R
DEFNZLDHRETHY, TNHOME L) RK)
Yo AhIA4 R (LPS) OBENEZETHSL ™. LPS I
EHE, VUIREE L DI T AEMEIMED T
R TH Y, RO N 7 —FEREDHER: 22 &M
WIZE > TEETHD . 7I ARERIERICR
AT BERBRRIE, L avrzRITHINSDOR
JBEFEIZLPSICE D FIERBIENTEY, 2ot~
A MY i, JEFRRARIERIC O, 7Y 2
NV RPEH, <z a7 7 — UL, fisim s &

Porphyromonas
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DEYEEDHT 5 2P, £ 72 LPS 3B a1k
HF mRNA LNV % FA S SRRSO REICETE
iEE AR TWAE Y LPSIZHEH A Y NED
EEIREL, FIELZHTERFO—2I2% 5T
BB Y2 5N TE7H, Hughes 512 X 5 GEHl
WAL %E, Moore, K76 OWFZEIZ L 1) LPS I
Tl 2 v NERECE AHE L Tw b & OmEDH
Gl HBOENDLEI o TELYY, L Ledb,
Adriaens 5 1 ZEARIE T-BEMEE G2 O M E B KA %
X v PEOBEHICETRALTWD L L Tw
5 FEHS EHREARICRAE Lo BE L 2 v
NEZ P.gingivalis F13E LPS O JTE % M3k L 72553,
LPS K&z @i A~ VEEHICKEL, 70
NEDZIFFICH LD THL EWE LY. 2ok
HCHEHE A Y NEIZBT S LPS OFFEIZY 5
WixEL < HAH. FLC, EYLHEERICL Y LPS %
BETIMENDHLLOD, 7T FFMEIZEYL
FHWLETFTT754 FAY boGZEE A Y NEETEO
LPS 812 BT B2 55 M L 2 3w Y %
T, ’AFT Ty TFMPICTTIA FA L MICE
L@ A NEERE O LPS % E = LR 1 &
BB OVWTHRETAZ L2 HIGE L.
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1. iR

A H RSB S R M I O e i S L & 2015 4 8 H 2
5 2018 4E 3 A% ® LK GBIk 5 L B2 S
CEFDILT Ty TFEMPLETHY, OFFELUN
IHREOHEG 22T T iw, Q&g ETH
5, QIFBEFHTHDH, ODIERL TWaRWvEN) T
ToOF&MZH2z L2 18% (584, &IE104, 39
i 56.3 + 992 7%) T HEER 1 OWERE L Lo FEER2
bRESEMFE L, EBETHL 77y 7FMIZEYL #f



Er

AL7Z28E, Baq ke nosiH104, FHE
#5520 = 98 A WikE & L7z, Wl TH S EYL K
BB 4%, K6 ZOARN04, FHERH
546 = 83 M A WMRE & L7z, WGk H S AR
EEINLILDRWE), HANEROREL R
F 72, AWFEOWIZE A 7 ¥ 2 — VI8 H K506
BEEXICBW KRS N GREEES - 27001).

2. LPS R & e Tk
1-A, BIZHRFEIH O LPS $REUIZ H v 72 ikt
D & & il O Je v A A 2 D AT 2HE S AT

CYAG L=V —HEAFEH -t A 2 NEO LPS &I KT T E

(FLOQSwabs 56780CS01, COPAN) ®» % 7 1 f#tfig
2T 7%RY. MI-CIZARAT 7% H\ LPS %
WL CWBEERAZRT. LPSERIEEE 7T v 7F
MFFICFTE X v PEORTE T7 — |2 TR,
JEPH DR MR IS i e v & D 5 R RIS, BREL
L LPS 7Y —Z8 K Iml (RIFZRE K, KIFEEER
At HE) I CHEMSEHBICEENS LPS &
% Limulus amebocyte lysate assay (2 C%Em L7z, 3
FHZ 2 BRI L fEZ LPS = & L7z, LPS D% &
B A Y — - A - TV (EE) ICREEL.

1 AWFZE T LPS BRI L 72 AT 7 LAl h Bl
 LPS $RHURE I L 72 A7 7 O & k(%
DAY THIGEROYE AR
D79y TRMPIZLPS # ML TV B EE
A=) =% lem

(A)
(B)

3. FEBRL 7Ty TFMEHI BT HREIO LPS &
28 B We %, Simplified Papilla Preservation
Technique 3 &£ UF Modified papilla preservation % HJ
W FLEEE O W % 1T - 72, fiEEER%Z, OX
B L z@ e Ay NEEREZ AT 7I2TH
MfgE s gfgit b 2 v NEEREICHFET 5 LPS &
BRILL 72, Iml @ LPS 7 V) — Z&E K 12 LPS % ¥
WL72AT T 5HMUALE Lz, 201, @ 50ml
D LPS 7 1) —ZF K T LA AR LPS & 3L
72, WIc@ay brxby b (FU %, T 12T
T A MEEZBER L7206 LPS 8B L7, &
@Y FA 7 —5 — (Hu-Friedy /L2, kE) (2
L2BHELA L VEOTTIA FAY M EfTo720h
LPS Z#RHLL72. S 5IZ®EYL M4 LPS Z fRHCL
72, bbb VEMICS E 5 ERIL72. EYL #i#
(Erwin AdvErLEVO, €1 ¥, H#E) & IEHfb <,
T X2 PEICHLTH 15 ~30°, Imm / s D#
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J¥, sweeping motion | TG L7z, FEHE X > b
HOTT T4 FAY MIERAKEKT (HE: =7
10, 7K 7) 12T/8% )Vl 80-100m]/pulse, 25pps D5
fECiro7. BRIBOBEIZEDLE, 357 T
7 (&) %, THE) & PS600T, CS600F % L 7-.
FRBEH LIy s bRy TERHER L. RER
FEOFFRIZN Y FAT — T =TTV Bl S I12CTHA
L7z, W2 ChuRSE L PisEsE 2 ¥ 5 L, Pk IZAITH
DIRREZ AL, £ 2 BMEICIT 72,

4. FEER2WIEAS T 2 — )b & RN EEE

2k 2 [ XM FEIE 0 LPS 035\ AV R Y I 12 K
ETHEBIZOWTIMEL 7z, $74bb EYL AL
EYL RBHBECTT, 7754 FAY MELPS %%
WL L7z, BRIRMERM & L C ol B AR T
B, A RZ3DH, A% 6 2 HIZLLT DR ST X —
% —%&JllE L7z, Williams # 7@ — 7 (Hu-Friedy



L, CKED) ZHWT6 FEEICLY, Tu—Er IR
7y NFTA(PD), ZV=ZANT I vF AL LA
)V (CAL), 7u—vtr 7k (BOP) #oHE&
5% L7z, Plaque Index (PII), Gingival Index (GI)
1% Silness & Loe 12 & 2 HEA VY . b o
T, 1 BOWEHERMIT- 72, EENEREEIX, 5
B 1 ERERICAT Y, o AR P AR IR 2 1T o 7o EBI
AL L7z AiifRiE, 1302 1 B S S L 72
Wer 7 &7 572,

AET LR

7Ty TFEMEIZ BT D K ULE %O LPS & g
|2 1% Steel-Dwass % H\ 72, B X OFRKE /S5
A—=F—lF AFa2a—FUbPOtHBEEZHNTIT>
72, S5, A THEBET, N—ATA VIIBITA
BOP Bt o e 12 v 72

5.

2

FEE 1 b X NEO LPS moOMH
7Ty TR BT AFE A A 2 NEERO LPS

o
AT

EEMHLZEREZELIORT. MAFRHBEERI
26.16 + 2245EU/ml, 7K {## 1% 891 + 1210EU/ml,
Iy brRLy MITHEREZIX 255 £ 274 EU/mL,
SRP #130.32 = 045 EU/ml, EYL F85J£213 0.01 = 0.029
EU/ml T& - 72, BRIFHIIKPER T 5555 = 42.34%,
Ty bRy MCTEREZ L 8499 + 16.86%, SRP
#13 91.07 = 2201%, EYL FEEH%1E 99.29 + 2.72% T
H otz METHNGHT ORER, Kkthe ay b
Ly MCTERBORBEOAEEEIEOT, 1l
FAOTEHRIC X 5 BT, §NTICHEEE 2RO
<005). K¥kthL SRP %, EYL#ZWKT 2L HE
RO (p <005). Tv b Ly MITHRE
& SRP %, EYL#x LT 2 L AREELZROZ
<0.05). SRP & EYL % Wi § 2 L A% 80
72 (p <005). KEkthe vy b RL vy MITHRE
T A EAEEIRO LN Lo KEIZED
89% DIERIT LPS DA % 5872, SRPIZ L D F
RTORERFITLPS | DA %780, 94% DFERIT 1
EU/mL ML FI27% - 7. EYL BSHC X 1) 72% D 5EH
THHRE LT IC 2 - 72,

F1 77y 7FhEOZLERZD LPS ® (EU/mL)

® WARHEEES — AWE o 3y by MOTHERE — SRPE - EYLE

l6 34.129 37.756 0.798 0.109

5] 67.070 42.148 5.783 0.032

15 30.449 9.670 4.835 0.173

H 73255 5.085 4.662 0.021 .

6 8.381 0.455 0.485 0228 0.081

31 0.837 0.354 0.190 0.684 0.097

16 8.917 5399 0.727 0.068 0.010

8l 18.405 2.445 0.156 0.063 .

l6 25.975 0.566 0.369 0.544

l4 22.439 0313 0.182 0.702

l6 2.254 1.247 4337 0.698

15 19.960 10.900 0.199 0.189

3] 26.039 11.609 6.438 1.832

2 29.104 14.122 9.112 0.100 :

15 7.006 6.774 3.850 0.186 0.003

l4 3.505 5353 0.345 0.069 0.004

l6 25.006 0.463 2.134 0.001 :

s 68.155 5.799 1380 0.025

RS 26.16222.45  8.91£12.10 2554274 032045  0.0110%0.029
e 55.55+4234 84991686 91.07£22.01 99.29%2.72

ARG 2R 7. LPS E O FI9ME & BrESILTIIE = SD TR,

FEX 2125175 PlI, GI, BOP OZAL

PlI, GI, BOP D FGFR&FII % 3% 2 127”3 AW
I BB B RAE I3 A S e 2o 72, PITIEAT
HIAYFEERTEC 033 = 012, AFHEHEIX 033 = 008, flifk
37 H TI3FEBREET 036 = 007, A IEHIX 035 + 006,
Mt 6 4 A CLE9BRIE T 0.35 = 0.10, *FHEH:Z 035 + 0.07
Thotz (£2). GUIIAMTRIAEREET 1.32 £ 011, &
FE#EIL 141 + 016, 1574 3 70 H CTIXFEERTET 034 = 009,
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xFHEERIZ 0.37 = 009, % 6 2> H TIZFEERHET 0.37 +
0.10, xFHEHEEIX 036 = 008 Td -7z, BOP I HTAHE
BREET 156 = 25%, xR 14.3 = 2.3%, ik 3 20 H
TIXHEBRIET 42 + 1.3%, #HHE 38 + 1.2%, ik 6
A TIAFEBRHET 38 + 1.2%, A HREFIL 36 £ 1.0% TH -
7o, WRERTFI T OAER, PIIZMIHE L b ATHT & AT 3,
6 AT 5 L AEETROON o7z, GLIZT
HEE LRI MR 3, 6 P HZIE S 5 L AEELZED



7z (p <0001). BOP ZMj#E & HAMTHT LAl i% 3, 6 2 H
WS 5 L AT BTz (p < 0001). fiHr, {4 3,

Er: YAG L —HF—HSA1TEH L X > NEO LPS &1 & 1338

#2 FEE212B175 P, GI, BOP ©%Hft

6 22O PII, GI, BOP (&MFEMIIMERT A EAET 7L
ol

i %34 A P-Value  #it%6» A P-Value

PII
EYLAFA#E 0.33£0.12  0.36%0.07 n.s 0.35£0.10 n.s
EYLAAE AR 0.33£0.08  0.35%0.06 n.s 0.35%0.07 n.s
P-Value n.s n.s n.s

GI
EYLAFA# 1.32£0.11  0.34%0.09 0.37%0.10 *
EYLAf# H#E 1.41+0.16  0.37%0.09 0.36%0.08 *
P-Value n.s n.s n.s

BOP
EYLOFH#E 15.6%£2.5% 42+1.3% * 3.8%+1.2% *
EYLARMHEE  143%£23% 3.8+1.2% * 3.6+=1.0% *
P-Value n.s n.s n.s

PII, GI, BOP & F¥gfli+= SD T/RT .

*ATRT & B L oA R ORI A B (p < 0.001)

ns: AEEL L

FEER 2125175 PD, CAL »ZAL

PD, CAL @ R ¥l % % 3 1278 3. PD I3 4l5 i
MFEEBMECT5H2 = 0.7mm, »F B #1X54 = 0.6mm,
Mr#e 32 A Cld EE B T31 £ 05mm, xf M #
1332+ 05mm, frth6H CIEERET32+
05mm, *F M # 132 = 05mm T &» - 7. CAL
AT AT S FEERIE T 70 = 09mm, xF BEEEIL 70 +

10mm, ik 3 7 H TIZERRTE T45 £ 05mm, *F
HEHEIL 46 = 09mm, iif% 6 20 H TIXSEERHE T 45 +
08mm, xfME#EIE 46 = 06mm TH o7z (£3). #%
AT ORER, PD, CAL IZfFRT & #5123, 6 2
AT 2 EHBEZETRDI (p <0001). i,
Wit 3, 64 H® PD, CAL IZM# M IZHMATFIE &
ERBDLDoT.

#3 EER2128B135% PD, CAL ©Z1L

Pl i3 H P-Value #it%6m H P-Value

PD
EYLAEH & 5.2%+0.7 3.1%0.5 * 3.24+0.5
EYLARMEA#E 54206 3.2%0.5 * 3.2+0.5
P-Value n.s n.s n.s

CAL
EYLGERRE 7.0%0.9 45405 45+0.8
EYLAMEHARE  7.0£1.0 4.6+0.9 * 4.6+0.6
P-Value n.s n.s n.s

PD, CAL (3F34fE+ SD TR

FANTHD & I L AR ORI A B (p < 0.001)

ns: HEARL

%

LPS(Z, Sl LA 4 DEYRIGZ R &
BELHSENTWE 2P ZOFEIIEIMNEIZT 51—
TAHEMTHL)ERFAELITNBEMIERS S
EEZOLNTWSE Y. ZL T, LPSIZHEERCIFPERD

e
EN
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MifafEE T CD14 % TLR4 L& L TRIERY 7 F v
AL URREMET A b A Y EEICES T 5. &
72, LPSWEHEMIO 7 K=Y AZMET L &h
SEEIROEALIZE C 2 AN TWE Y. LiEio
55 SRP 2479 &L o CTEHME A v MEICAF
G, RELTVWDLLPS 2fpETE& 52 LITHISGN T



B0 B 1 L — IR 2 AT L
Wk Lzob, EEcEE L LPS EEREE L
HEEIHL 0D, 75y T RMhoEE X2 b
B LPS #ER LG IE R WY, 22 TAMEIL 7
7 v T RN H SR TR BRI (S S B
FrursBETlESNI AT 7T EHWTERE X~ b
BOLPS #FM L ER L7z, AFEIZL)EHE S
MNERHO LPS mAEmT A LN TEL. TR
FREEE R SKER, Ty bRy ML SER
%, SRP #43 L VEYL g% LPS DR 2 il L 7z
L LARBERIFZETIE, Y Y A RBERZETHIL
HEETH o 7272 O FEMITABH 725, LPS &35 [H[ D
BRI L > THA L T L olE, BICAT 7 CER%
BOBRLTWBZEBFERELTIIEZLND. LlES
i, EEHEHOKBEICE BFE Y A Y PE D LPS
xEm LA E, 1M oK T 64 £ 25%, 5457HT
85 + 16%, 1HEMIT 99 + 06% DRI REHE LT
Wb ? o F 72 Moore 5D TIIIEFEH % 20ml D73
AUV 2y 7)=F =% —=I12C1oHkET s8I
L1 39% DFFELAAHELTWBLPS DSk L, E5121
SHEOTT Y7L 9% O LPS ARk 52 &
EMELTWL Y. ZhsoErs, LPSO&EHt
AV MENOREIZTCEETH Y, FEIITIEFIC
Wb nkEZLNL. RIFFETIES0m DI =< LY
Vo IVTRETHIEIZEIVERE XY VEO LPS =
e L72RE R, 5555 + 42.34% DR R4 MR L
725 ODIEFI THEEFRDREN K Z D> 72, Moore
537 Ty 72K B LPS OBREREE AR
WFETIE7 Iy TR ThHAL7zHDTYy F XLy M
vz, Zo#%R, BEEmNERLzZb00, Kk
Loy by MITERBROBISHET A H B
mERD R0l T, Koy oLy Mk
LERIIEICIES D& 0B b0 LEZ 55, SRP
WL BB 2 Y MEOBREIZEY, LPSShrES
HTEIIBEIHE SN TYDE Y. KO RN S
SRP 413 8 A o7 I BEIE 7 & JLER L LPS 81389 91% 0
BB FEEFER L2, TOHBO EYL BE£IE5 99%
DBRFNREMER L7z Olins 51, EWEEE AT S
LPS O EDE =2 532.92um TH b EHEL T
BY, EYLOEE 2.9%um) LD TEBLTHS
Z &5 LPSICEYL B A7) 22k h AL —
AL, ALFRRUR A LA U LPS 2 Jif S 44 2
LR LTWDE Y, oz ths, EYLZICELE
AV NEADOLPS #BECTENT L LT AL F -1
WAE Z b bk, RIFFRAE RS2 S LPS k1L SRP
& EYL Rz 9 % &4 8% i L SRP & EYL %
BT 252 & TR99% DLPS #RFET A ENTE .
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Moore 5 Otz AW/l TlZ 1 gHo 7T v
VT TOULPS B ETE D LIHEDVHLBOD, K
WIFEDFER DS 7 T v TR 99%LPS & 23 4%
21X SRP & EYL # 3 2 MEATRIE S 72 %,

75 TFMEICBI A EYL O HIZEHE X v
NEDOTT T4 KA b EFRBEOR BRSO
RIEHATEELHWE 2o TWA, AIFRIZEYLICX
% LPS OBREDIIK /ST A —F — 12 I TTHELH
RE7:0, HREHOARNBERIFMEORCIL T L —
=% 2Ly bOKRTI o7z FIEEEE FERREEE D
WAlET & B LA R 3 A H, 6 2 HBICB W TG,
BOP, PD, CAL 3#MFtMICHERGEE -6 LT
Gaspirc 51X, 77 v 7FAMiERIC EYL 25 /KB X
CHEHE AV NEOTTI4 FAY MISHL, 71
N~ R T Ty TFRM L B L7248, itk 3 4F
MEEZICENT O — v YT TADMDET ¥ v
FAYNTFA Y OMMERLIZZ L ZRE LY.
Sculean 51&7 7 v 7FMIZ EYL ffH#EE 75 v 7T
¥l b BEEEREHFARLEBELZEZA
FRIEEM A B A RO ko2 Y. EE 2 OFR
5 LPS &IZ FEBRIEAF 001 £ 026EU/mL, & HE
A 028 £ 037EU/mL Td V), FEEREE (I 0 iR #
L L E A A Y NEOF 027EU/mL O =
A L7zb oo G, BOP, PD, CAL d#eA =
FEEFD Lotz M LPS OIEHEIZIEE & LT
S5pg/mL, & L CO0035EU/mL & ENTWwb. Kk
B L B RAFFBEROTE L v A~ FNEEBEOT Y
LPS #13 26.16 + 2245EU/mL Tl IE 5 & iz L
EEZ R L2, BFED Goteiner H DAL 2> & i JE 5
BEDOIMHP LPSIZHHEEDOT & v F A hO AT
426 * 430EU/mL, BEDOT % v F A NO AT
518 + 6.23EU/mL T V) k& & il LPS OFHEY %
RL72" KER»S 75y FRilfho@EE v 2 2 b
HEEOLPS BEHHE$T 52 N TED, HP
LPS OfitisiE Z 2 5N b, 75 v 7452 EYL BF
A3 228 dmP LPS =2 3852 LT, HE
WWOEHNOHEIIFGT LRI TIEESHR, 7H
RIFFED T TH 5.

N =N
i it

7Ty TEMPICAT T2 HWTE L A2 NEFEE
D LPS #FRM L LALHEIZ X D Em L7245, LPS %
Mt 22 A CE/ 72 EYL BBSHC X D@ v X >
MNEFEE O LPS ®mI3iE A L7z, 75y 7T EYL BF
LB 79y 7RHEE R LA EICE R A b
Bo LPS 0l E R L= 50Dt 322 H, 6 2A
IZBWTGIL BOP, PD, CALICHEEEZED R
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