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PEAEARARET, 20014E1A1AM5RA12A3 1AETICEDONHEHE 1 8 SKRIEDU T ¥
U UMM ERN. 1 3 6 RENU T CES T EDS5 1 2 SREIT rpoB BRI T DIERE RN,
DNA V=V L URET. ROoMoke rpoB BIZFDI SRS —EIBICEREZHL, 531, 526 BEDE
BEMEhol, & HPLC ZRAWVWEATOTFAT Ly 7 RETHEITLTH, BEN—BEL=. Zh 50
HERIT, Y77 BV URMERMERICRNI EEBKL, VT 7 ES UREERBO I B REMEEZTRS
HENRH S,

Key Words: U7y Btk WEE. mpoB, ZHIWIEREE

it

®E -
FEAEEE. ZREEFRC<BEFHENZ N, BEFBEOPADBBENI ENSEROBROLA T
EEZILNTVDS, ThiEll, FiEBAIMERBOBEEDEVWEEZ NS, 40, KARSHEER T, Wk
ZWEhi) 77 B UitERZER,. 95 C3 0 MBMEL 2%, BEMEMICE->THEHW., BETF
LANTEDI W) 77 S URENEET 2N 2K TH I EICL. U7 7 B Uit Bik
93 rpoBBRTFERERZ DNA —J L2 RkE HPLC 2RIRAL7EATOF ATV v 7 Rik%E B WTHEN
L7z,

MREAE:

MHE 2001F1A18A5R1 2A 31 HETHEAHEWRIERNRZZZ UEZBEN SHER
L7-#KE 1 8 8REEAWE, ZORICIE. #EBRALDZHNBL>TWS, FELWERIL, FITA-
TWwizly, % Lowenstein-Jensen I TIEEL 2%, 95C, 3 O RMIMBMEL =58, HEEIFEAICR
BEOHESN, HBEERZERRIL. V77 EY 4 0png/ml OE T, Lowenstein-Jensen H5iZ W
TEHLRBETEHRSZM, WiEEHELE. EShiRENS, BOZE<, DNA ##HHH LU, rpoB#EF B unit ®
VIR -1BBEAIN—TBEIT A< &R L. PCRTHIEL/-PCREMZHERL:, TOE. ¥
RIEHZEHNTDNA >—2 Y (ABI PRISM Model377) ZTHMBEMDEERS#RE Lz, HIBEY
DRETFRAEROFEEFIOFE HPLC 2BHWeAFOFL1T Ly 7 AHK) TR L. MReUTES
| MEEE H3TRY 15857 DNA 20, ZHEHIE. 6 6. 4CEAWVE,

BR:

) Y77 B RN RRRZHRRTII. 188R&EP1364EK (72. 3%) 2%, VUyy B>
METHolc. €TDIH1 2 SRRIET rpoB RREEVEDSNE (9 2%), THS5DLLEE, §XTHHY

% rpoBBIEFDI A5 —1 DREICA> TWie, BHEN-7=DIE, 53 1 BHDORAZTRT. XKicZWLD

M5 26 FBHDERERE -7z, CORRERM, FUKELWLWMAEIMEROHE (HPLC #HW:=ATO



FA 7V & Ak, Transgenomics fE8) TRELE, M1ICZEDS EDEMERLTNS, BIUKTHS
H37Rv (—FL) 1T, BELREEMNRSNLEWA, RALTENHIEEE TR, REITRLELSIC. B
BERNRSNE, COBETO, RRERBRHRIZ, TL2IT, DNA —J T2k —H L%,

R

BL2DFRICRLT, Y77 ES VRERINEDN, UMMOBREEL D EN -2, ZOEMICIE. BRHIE
MRFDVBBL o TS, KBAIBEFBET. EML. 16XNSTA4BRETTHo/. HLWIERA. B
Banflbdoiz,. TNTH, ESLTIDORITU T 7 Y EV U RMEEENENON., {FANEETHZE
RELBELEOEMER 1) REEZRATVT, FRITHRVBENNS, 2) EEOBFEZIT TV,
EFANILZ T, BFTBRELUZEBEN, BLUTEUINRIIKE, 3) HigxEs, RAELI&KEHRNE
HENWS, NELREEEX SN, BAOTF—FIid, BAMEEKEZROIE3MEEITH LT, FAk
BRESZTINS, FHEHKIL, TOXIATF—IR—ADEENKRETH 3.

HHICIT &, TRICHBEEENRER INTVANI ENBN, 5T, AEBRNELICTo TSN, %
MOEMBEIN D o EHETH D, I T 2EELED T HAEL < EPZ2RA S RIEAR 520, WHO
#8% T Yy DOTS(directly observed therapy short-course) i3 FIT R FEATRETH 5,

rpoB BAREREZRIT 2 DIZH W= HPLC %MW Heteroduplex #5i3. fiET. HRENH S, Lid,
HEENEBYNTILENZNOT, DNA V—FJ L2 AEL D IX MRESED. REETOLHIREREEE
DBERIT, FECHEATHS.,

)77 ES URIEREEER. MOTEBEEDICOREREEENSZ VL., RO, BB, 1V=7Py Kt
HRBEOBEZRRD L TH D,

$EH
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WR. The emb operon, a gene cluster of Mycobacterium tuberculosis involved in resistance to EMB.
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Key Words K&i5%:, PM2.5, Mz 8., HEIEHET X

# 5

FETCIRELBREREICE > T, RABERROBNRLNIZMN, —F CRKFBERENELED N
THEBERMLAONTETWS, LALEYEE, KT TCRE—FIE— s UBETL T, ARAREZS
D& LI=ERBERD S D SO0 LA & B2 RZFL DS NOx R/ MILF, ILFER Ty il d Lok
KBER~EOER Lo2hHB L ELLNS,

TR, PEREP O AATAKERBEENBREI N TOWEEERFRME LD b & bITRERDO/NSWE/INIF D
RERSICETIBLAIRNICEE > TETWE, BERTIRIBMNIFIZT 4 —ENEEN X P ORI FRNLE
IS L2 ZRERBPMFREERLBILN TR, FEIZEBT 2BMIFICET 37— F3EFITL RN
OBEIRTH B, PETIEINE TERH LA (TSP). PM10 iZ2oWTORERE=4 U B Thbh TE =,
WORTF L AR L OBERICET ARIIIITOR TV R o, AR TII L » ¥4 BRELRRRORIE.
RIGFRT —F DI L > T, BUMIFRIE~OBRERILICOWVWTE HITRETRFZ ML L L biz, #
EEHTERENTOWARKSROBEEBICETIEFEHNRZNE - BB LT, FEICBI3TARLK
KGR DOBEMEZ RET LT,

AELHE:
ORI FRMEDEN - BARIE

ERATRLBO—RREDERA - BAMZEBVT, PM2.5 (50%% v b4 78& 25um) BLUPMIO (50%%
v b A7 10p m) BEOHELER L, MSHHITRRERNELET 10 3 Ch 5, REE 2008 4 11
AOREH L 2004 452 A DEFEO 2 BIEM Ui, BIEXNSREFHFOBMEIIR 1ITR L, stR#IIRER
KHELERB L BEEHICAET 2 ZESFREETOIIRE X ) KRBATE, HREHIISTSHESEET.
BEIIEFTREICLZBAKe—F—ThoT,

PM2.5 BE X I =R 7 CREFIEE (BF) 8 MP- 2 3) ICBILR B A /37 F—D kR ¥ — (22 ATPS-20H)
ZH#E L. 1L5LPM T 24 FERIFHEE Uik, 4EIX TX40HI20 (PALLFLEX) %MV, ffEai&iciERiEmor
BEMIC 24 BRI EEBE%. BEBTFERE (A 57— PV FUM2) CREL, 20OEBELRHERL L,
@Fnf

EEFOXRKBEREREERORUET —F 2L L, 2B, AEHEZEOTF—FIZ—RITAREShTWA
Wiz, AESERW LEEBEOLIE LTz, £, FAHRIZESL o TEBESh A MERBERALE (AR
&) F—FiIcESE, LRHICRIT 30 ERERT LN L,



R 1. FERRERHORE

Lk . HH#HE HIEAW | BHIEA

- REBEWE PE% ¥ BEH PRELOTERE . p—
1 SHEREE 4 3 #EPER KIRH A Ho 50
2 EREREE 1 4 #PREE KRH 2 HY 10
3 GAEREE 2 3 EPREE KRH = Hy 4
4 RIFEREE 4 3 EPRE KR = L 200
5 EHESEE 3 6 EPEE KARH R ®L 4
6 SRS ES 2 3 EPRE RARH A o) 15
7 SR EE 4 5 E£PRE KIRHT R HY 80
8 SkFPEAEE 3 4 EFEE KRH = 7L 6
9 SFESEE 5 3 £TEE RBH A 7L 14
10 SKHEREE 4 3 £PERE KR = Hy 20

# %

O/MIFIRDEDER - BAMAIE

HEBRERER 2 1TR L, 2B, #H 4 OF—EH ORI RIBITEBRED ORI L 20T, 2KHICH
5L, HREHTHSE—EHORETIX PM2.5 JE, PM10 BE L bITBSRENBARE LD bEVVER
BRON, BEHTHZE_EHORETIE PM2.6 REIZENNE . PMI0 BRETIIAFICKNE RERIR
bhiahofe, £, F—EIB THBEZRLIHHES, 6, 7. 8IXRERN 1 1ASHRLV6 BITEFLT
BY, EHIEFBORECTHRELZTRLCHF 1, 2RAEAR2A9IATHo .

# 2. PM2.5 BXU'PMIO BEDRERZR (1gm?)

F—ME & m
HHES N PM2.5 PM10 — PM2.5 PM10
B4 | B | BSA | B BA | B | BS | BR

1]2003.11.3} 53.3| 110.8| 97.0( 131.6|2004.2.9 | 163.3| 251.4| 249.3| 283.9
2(2003.11.3| 64.7| 202.5| 118.8| 232.6|2004.2.9 | 170.7| 249.2| 255.0| 272.2
3(2003.11.4] 37.3| 27.0| 73.5] 49.2{2004.2.11| 108.4| 70.2| 157.5| 88.3
4] 2003.11. 4 - 154.5 - 179. 4 | 2004. 2. 11 83.2| 94.9| 133.0] 126.4
5| 2003.11.5| 300.4 185.6| 453.4] 218.0|2004.2.4 22.2| 20.7| 39.4| 36.4
6| 2003.11.5| 317.4| 272.9| 479.8| 309.6 | 2004.2.4 20.7| 126.5| 34.9| 145.3
7(2003.11.6 | 244.2| 195.7| 389.5| 239.2|2004.2.5 57.2| 49.6| 90.8] 58.2
8| 2003.11.6 | 262.3| 114.3| 440.9| 129.8|2004.2.5 43.3| 24.3| 68.6| 34.0
912003.11.7| 139.0| 73.5| 232,1| 96.6|2004.2.13 | 88.2| 52.8| 147.7| 66.1
10 | 2003.11.7| 140.5| 131.6| 234.6 | 154.7 | 2004.2.6 12.4| 57.9| 34.3| 64.4
FEHHE 173.2| 146.8| 279.9| 174.1 76.9] 99.8| 121.0] 117.5

BARELBENRECHARKZE 1 IZRLk, F—HBERBICHE 2EEORERICBARELENREL D
BIEER H LT, E DIFHEIIN2 Y B2 o T, /2B, 5—E B OFIE TiX PM2.5 RE R X U PM10
BELHICEREROEEIZ1 LY bAEL, BAREXEBHREDOKBEEZRIT TN I LR ENE, —

12 -




F. E_EIE ORETCIIEREROEE X1 28X TBY ., BABRREOFELTRERL TWe, KIZ, PM25
PELPMIOBEDLZHR IR LE, ThEHBLBENTREBRA LD bEBKEL, LY HB/NeRBORF
BENWI L ERLTWe, Fih, BHBERN» D OHEREL BEOREMIZME I o7,

H—EHORE CERERO LAIC T2 y F ENTWEHE, TLobbERRERCORWVERICSH 5 1HHE
DEME (K1) 223L2EL LT, KENBREXRHHENIZLALTHY, BRBEICHTIBECKS
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B 1. BSRE L BAREOREN

# 3. PM2.5 & PM10 #EL

H—MEE - 1=
WHES PM2.5/PM10 PM2.5/PM10
B5 BH B4 BM

1 0.55 0.84 0.66 0.89

2 0.54 0.87 0.67 0.92

3 0.51 0.55 0.69 0.80

4 - 0.86 - 0.75

5 0.66 0.85 0.56 0.57

6 0.66 0.88 0.59 0.87

7 0.63 0.82 0.63 0.85

8 0.60 0.88 0.63 0.71 |

9 0.60 0.76 0.60 0.80
10 0.60 0.85 0.36 0.90




# B

PEICRIT DREBRRLTERES B LTVWS, K 2 12 1996 £~2000 £ TD SO2, NOx, TSP
REOIFEHSEOAJENEER UL, &L LTEHERR KRS  LAFBEEHORE LEBEETH S,
SO2 BEILTEBETEMICSH 55, NOx BEIIIKREREIZALRL TRV, LAL, ZoF—ZiKixZ<
RO HBBEREREOEMIZL S NOx BE EROFEIRMENTVARY, ZHRET, HFRPEE LTX
TSP (B LA) BRBENTERLR, It um TTORROMFRVDEZELLOTHD, ILHHT
i% 1999 £ 5 PMI10 BEDRIENBEBINTE Y, 2002 £ PM10 B EEEYMEIX 166 1 g/m3 THh o7,
PM2.5 BEOHBRERER IO TWRWEDIRAIET —Z G bhizdh o7,

0.700 ME/m3
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B2 RHOREFERR

AERFHEFRTIHRSOMEEE (2001~2003 FE) THL NEH L LRiRE L CKRTICBIT 5

WREAHERRER RO S b BIEREEREH 5 &, S02 X TSP 72 VARBREEH RO RTIFE LB O LWV EFH X
Db, EEATOFREEEEERBVVERICH 7%, TSP PM10 LV bEEFZENESEh, E-a9HHE
HADEEBE L VEBIEBRT B LELOND PM25 RECET245BOAERREH5 L. FENEESRE
MBI HMOBRBERIC X 2EERZ NI HOD, BABELENBREOEEMXS—-BLTA LN, =
DZ tix., PEENCBT AMEEEROHISZ2BATIER L LTH/MITEERTERWI L2 FRRL
TW3, 5%, F4—ELERBEFOEELEX DN TV AM/IMIFRARREREBR OS2 ED S22
¥, BEEHIVA~ORZEELFMI-SEINICE=F ) 72iT5 L L bIT, BEOBRBRRIZOVWTHE
HMISEBIT 2 2 LI » THEEOBBREFA LI LT BER D S,

BEIM -
1) BHE=. th (2002) : REXTABEOBRICHET 2887 « —/ FRE L BEERORMZEIT 555

HEE OERRESHETHHSERED) . () REHFERR¥EE -
2) JLRmHEEBR (2001) : dLFARRHEE, PEFHERE

YERLRA : 20044E 3 A 15 A
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1. HRTF—F

FF R Se R 2 W R X BB R OBRET & FEICR T 2 PR EBE BT~ DA

2. MmEHMB B 2003 £ 8 R 1 B ~ E _2004 £# 3 A_15 R

3. MR AR .
AEmpEERs_ & F B
TRk SMEAFEFERLNEELTF gy HER

hENFEERe H B

KRR TOHEH
BRI RDF A RIS Be BIPTR

4. IRBEE
PUAE THFSEsR & B DRI DWT) ORI, WEORBETHERLFFLTTE W,
CXIRRRERERT HBEE. BREH - PRESDHDRELTTE W,
KRERIC YO TR, FHREZBR2EERICFSEERRLTTE N,



—BPEFHSBRER -
HRREEBHEAMRAEOLRORB LHBEICETIRRREBEBHA~
):79:¢

AARMEE K4 BEH I

FTE#E BEXFEFSHBRENAZSFHER
TEUFEE K4 s e

PTEHE  ARERE THEH P LFERRIET RFTBIFT &

8

FRHBEX, PEREBEBVWTHBDTEERRBREOOLS>THD, —F. FRREORE
FHROZHIIFRARBARIIT T A2REEZRETA2FENELITbA TV 32, Lk fliid — R ICE
WHAENREL, $h, MOoRRFELORERLOBMELR>TWS, B4 IXFRBED cysteine
proteinase /7 r—=V L, ZOMARLXEALZ AR LTELISABOHR L LToFRAEOREH
1Tk,

KBEH CHRAEIGEIFRBED cysteine proteinase ZH | & LT Western blot #4iToER,
FFRBAEMFE LB KRS LE, £/, i cysteine proteinase M2 AW TH R BR A D AT
BEITHoT-#R, cysteine proteinase MBI EICHRBOBT LEICR D N,

FF% H o cysteine proteinase B L UFFR B B/ % ELISA FORFR L LTHAWS LD DE
BHREZITo%, FRABZLBEHNE. FRAUSNOFLEBREAFMIFIZOVWT ELISA TO
HREMEORNEToM. TDORE. cysteine proteinase Z AW/ ELISAEEDORBE &L . Fiih
DHEEDRLEBREMF L ORERBBIZFEALERD BN T, cysteine proteinase iX ELISA AN H
RELTHLERATHRLELDONE,

Key Words JfFRHfE. cysteine proteinase, ¥ 2 Z 8. ELISA

#E

FRBBRERZEY T, a4, 7T7REORKADERTREL, ZHBYLETRERKNVICHEE
RFH N BITT L b BOTCARAFALRBEETH S, BAICBVWTRELEREOERE.
BERATOREEL L > TAEREBRIZZBAETH»RIBHL LTI, PEEBERHICBNT
BVWELEFRABRREERBOTCEELRLEEDC VLS THAN) FRBARLEOHEELETIZIERER
ECHARERHTAIILTHAIN, —EhiV ORBELEEBIPLCENEZAVTHLHEIFAIKRH
ERBRNZEBBNQR), —F. REZNBHEE LTHFRARERFEICHT 3 RGMmERHT?H
ERITbhTna3d, FRABEENCBATIZERDPARVEDICHAEMIZ—RICTIEVRENS
W, FFRBBBEICY LTI, RECTRIERCEDLRBEERDY, BHREBAEEZRERTE IR
EIIEE IR,
EREHFERHERARTTCHBEEOTFRAEREREROEMICLY, —EXSHOREZLE
TARZENKRDODONBLS3CR>TE, 20/d, FRARRECEHIZFEMOL 1 EERE
TREKFREBREAEZAVEEESHBEMICL > TIHFORLTWVWEIORBERTHSE, LA L, &
MEMBBEECBI22HOME. BXOCYB IR, TRHEFELRHBERTLDY ., BRE
DRAFEREFBRARABRLORERE bR ERMERADOVLOTHE, LoT,. FRBEOHERK
EFHOBPHMICIBHRERNEL . POoBEORGVHRAARARZAVILEND S, 468, HBRR



DHREFHBHICEARRMFA L E X B TVW3 cysteine proteinase D HE 2 BB % &5 L T ELISA
RADOHREL, TZOFREORNZ2To k.,

MRARBE HE

LBEINTWAFRARD cysteine proteinase O DNA SEEEFIIZE S W T, D DNA 2 BT 5
X 5iZ PCRprimer ZFRE L, PEORELVERULFREBEILL/ER Uiz cDNA 2R L L
T DNA DHEIEZ 1TV, PEEFF KR cysteine proteinase DHEERFIZHREL 1=,

2. 1§48 E 7z cysteine proteinase DNA Z KIBBBERIARI - ZHABAAKBENTEOLRA X
¥, T774=F14—HBLIE,

3 RUBER LT —NVIFRBEREMFE L DRISHEE Western blot I THERLE, T, BREA
BV ARBELTCEOHOLEZE., Th2AWVWTHEHRAD cysteine proteinase D H %
Western blot BXUVRB BEORELREIZ TR LE,

4 B ZBOOBHICBITAFRAMLZ, FRABREABEFNDE I0RE, BAREL R RBLRABEME 5
BREBLIUCREEMIE S REZ AW T, Western blot I THREFL /=,

5 MM X BB Z ELISAHORRLELTAVSZDDOLERERZITV. ARXZBHORRA L LTOE
BREZRELE, I, BEEMLTE 48 BEEZ AV T ELISABRAEED cut-of f HERE L, &
HRER, EREAFERPREFREFCBVWCHTEAOF R BB RAEFRTE 50 RE, FRAUSI0
FEAMBBEMT 26 RAED ELISA RAELXFE L, T, B s LTRREEBARICOV
THRARCHRZTo 7k,

74 §

1L EEF KA D cysteine proteinase DFEEERFNII T TCIZHEIN TR HDLIZLALERA—TH
S, —HITEVWEALRKE, /-, FRALHFER, BEXAELEBRI X CIFED cysteine
proteinase D7 I/ BAER P— X EFNEN 58%., 48%B XV 40% Th o/,

2. fF % B ® cysteine proteinase T KBEHEANTERICEHL, 771 =T7 4 —BRLEEAIX
SDS-PAGEIZEBWVWT YV I AAy FELTRDbRE (B 1),

3. ;T % R @ cysteine proteinase (T 7 — /WVITRBREBEMF L < KIS LT Western blot IZ TFHREh
SMNBICAYFRERENRL, E, 7—NVEFRELRBERBEFLF L bBIKSLE (E 24),
4 BF % hEk B & BT cysteine proteinase MiF & DRI TCIHFRINIMNEBIVRBREATH S
S5¢LEXADNBMBLICH 2AFADA YV FREEEINE (K2B), . RAORELER2ToLE
R, cysteine proteinase D RAFRB R B OB E LR B LG APIZB O LI (K 3),

5.0 % B @ cysteine proteinase & PR MR RABEMIF, B ARAFEORABRLBEMFL I CBEEMLF
& DRIGME%E Western blot IZ TR LK R, WEARBRLEAELFE CRBIIERBD b, £
o, BAELRBREAFOF CEBOVTLBLLREHAEEBENE (K 4),

6. .57 % B D cysteine proteinase B X TR BB RHR% ELISA BORFR L LTHWS LD DEHER
BE[ToLER.EARBEOZEARE® Sug/ml, miEAHRiX 200 %, cut-off £ % cysteine proteinase
TiX 0.126, FRABBARTIX 0234 LRELE, TOLEGTHREBLEAEMTE S0 RE, FR
BUNDOFERBEBERTE 26 REOBREEZRE L= (K 5), T DR cysteine proteinase Tl
PRk B R BERE SORED 2 RENERE (4%). FRALUANAOFLERBPRERIFIZRB VTR,
26 REPEO RABBRBEMED 1 REXBME (3.8%) 2R Lk, £, FREBLHRAFT TIL S0HR
B etrENERE (12%), FRAUAOFERBLEBREMFICB VT, 26 REPBEMHEZFLE
REX R0,



X 1. FFR R % cysteine proteinase ¢ SDS-PAGE B R ik BifE4T
C.HEEMOKXGEEEK. 3. FEROKXKBEHEF., 4 KBEBERY L TVOoLE., 5. KIGEMHY
YINDLE, 6.7 7 4 =T 4 —HEREDY L TN)

A B
12 3 45 67 81 234

X 2. FFkh## X cysteine proteinase @ Western blot #E4F

AT R B BEME L TFRRABRBRAR L OIS, A4 FFRBAERFE L FRAMAE X cysteine
proteinase L ORIG, A B AREMEZBBEMFELIFRBEARBTR L ORI, A8. BAREMEK HAE
miEEFRAMAIE X cysteine proteinase & DK fn. B2. $i cysteine proteinase M iE & §F W& H A%
BHLJR & O KRS, B4. Hi cysteine proteinase MiF & FF K M X cysteine proteinase & @ KIH)

X 3. BFW H cysteine proteinase M AR H H &K 454
A~N=brFV VY x=FP3a, B.C.DAFERR
cysteine proteinase MFIC X AR BFRE) i: 5% BNt
B




1 23 45 67891001012 BY4BIITTBBD2A

kDa
475
325 }

25

X 4. FF% M cysteine proteinase DFFKBAEZMF,. OXFEORBABAEFOLFB LI CREEME L
® Western blot (2 5 KM
(2-11 FFR s BEMFE. 12-16. AARER R B AEMIE. 17-21. @ & M iF

09
*
08 08 -
A B
or 1 * o7 - **
..
06 - °c%e 06 - c..
0. :..
= 05 ° <05 e
A~ Ao :
°.° [ ]
< 04 - < 04 | 290
o3 b Cut-off value = 0.234
elt 290
03 1 efg 03 3]0
113 Cut-off value = 0.126 N
] ° -]
02 4 °©83 02 4 o8 o o °
8.: 0 ‘8’ ° e
a o
h v r) 03 g s 1 [ ° °
wg e e P 2 ., 01 ° o g ° 8 .,
o
o [
0 0
G S Pw i s G DI DD Tt A B G § Pwhh TS G D DTt As Fh

B 5 BFHFELAMBEBEMIFOD cysteine proteinase MR (A) B LT R BRBHAR(B)IZHIT S
ELISA XX BE 0 434, [Clonorchis sinensis (Cs), Schistosoma japonicum (Sj), Paragonimus westermani
(Pw), Fasciola hepatica (Fh), Taenia solium (Ts), Gnathostoma spinigerum (Gs), Dirofilara immitis (Di),
Diphyllobothrium latum (D1), Trichuris trichiura (Tt), Anisakis simplex (A.s‘), and Entamoeba histolytica
(Eh)]

EX

HE, B2xOFERABREOBHIILBWVWT, AEFMBHERZLAVLNREILIIIR-TE
7co 4B, FFU& B cysteine proteinase @ ELISA AR & LT FRMEZPEEELEOF R BERE
mEERBVTHRELE,

Cysteine proteinase IFZ < DHFLEBRRE BV THENEQWENSZ e T T7T—¥ThHH ., FE£ARK
e B3 TiX cysteine proteinase 128 LT, —fRKICEWIRAM 2RI, £ DI cysteine proteinase



READOFERABRELBWTIAEBHARRL LTEBOTERTHZ LBRESI N T 5 (3.45),
Fh, FRAIZBWTHLAZENVAI T, REDERTEMIZI VT cysteine proteinase 357U =
NBZERBEINRTNSEG), SEIT-EBDOREYRE TH cysteine proteinase D 5 B HL R M AL
BOBBELRBIUHRNICERD bhlk, FF%kH cysteine proteinase (IBELEHE TER SN, BEMN
CAWENT, BREZCHVAREAGEShEbOLEXLNS,

JiF % # cysteine proteinase D7 X / BEELFHI & Mk B, B AEML K BB L UHTEE cysteine proteinase
DT I/ BEFOFRER P—T{EL, TDOZ ik, FF% H cysteine proteinase [Tk B, HAHEM
REBICHFERRBEOE L IRERISHEORWATEELZTIBRLTWS, ERIC, FRaodfi
X cysteine proteinase # A\ 72 ELISA ICBWT, ZhbOBBRBEMF L IRERIERIA AT,
FORBLBEOFO 1 REOLBBHEERLEDOARATHo, —F. HBELTAHAVWEFRARK
BHRREBEBEEZRLERERRP o2 FRABRAELFIZIBVT 2%BRBETHY | BE
KWBWTHEARZE 1ok,

LEDHERENLFFRE B D cysteine proteinase X ELISA B2 WARR E L CHHRMERTET
harLEzZbNhA, LHIPL, BMEIZBWT cysteine proteinase iIIfFRERBEHRE LY B ERL T
B5LbD0D0BBENRDoZ L, HRBERDVETHo LI LR EOBRERRERL, §HKIT
cysteine proteinase DM AR L LTOEREZ ELIH UV AAEEZHEPLTRELTVWE L
AN
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— ARESHAIREE -
Heplc5175 B RFFRIMILR genotype D>EL\ &2 DS HRMEEDRF

M EK4 #E RE

i B oM O AEERWIAERERESHER

® B B

LRRERE #® T

i B oM B LmtERmER

& B FRERTRAESHEEER
FITBES

¥ B

INETITHEICHBT S HBV genotype DMBHGH R UIE DBEKRMERICET H2|EN 2, TOR
HETHILENDHDEEX. STHEBHERRGTBEEEEMTH 2 EF5E4E L HBY genotype iIZB
THAPOHERAET D &>/, FHEREICKRAL TIRE, SWFEICTHBY genotype DFEIE
ZPEEANTHRICTS2DIC. REKZEBLE. RERLEMLREQREZT>TBD. TOH
EHREREBRT —F 2HEATRELEXLT 5.

Key Words
HBV. Genotype. FFr#. BlEik

MEEH

BERIFRTAINA BN IZHARAPTHAE2 FAADKREENEFEL. ZON1ESTFAANFEATSD
DR D TERMBEAAMNBY CX3FHRETELCLTNS, 0L S ICHFEIK TR OFHRES TR
D—DTEDIFEALITIBYVBREEATH S, —F. FFIIFHEED 80513 C HFERVAINANREETSH
DRT7PTICMNBTSHEEPETRELRENRD S,

FEOFHREDOERRETH S BV BERMIFEZNRIEDOBNNS 4 DOMBRICHBINTERLS,
B4 RRTNS DRETFESI 250 FECEMITHRT LA THOD THVIZ 5 DOEETFE! (genotype) 125348
MHETHAZEEHSNMI L. FTOBRBHRET AV INSH LW genotype MEFE S NFEEHAPICA
NS GETDT7 D0 genotype BHERINTWNS, 51T, IS HBV @ genotype DEERIENE 4 D
genotype ICk D RiZ-> TNWB I ETHEMNIRZ- T,

ZIT. x2S HBV O genotype DEEAFIEEEFHREL., FERBAIZL genotype B, CiZ
DT L. TO#E. AETid genotype CH B L OHASHICHHIFEEICERLBWI LEZHLSMMIC
L. Z0HE A& LT genotype B3 CITH UESE T HBe HUEM S HBe HifE~ D seroconversion 29 572%
THBHIEZHSMI L, ZOHEKRITHBY @ core promoter DERDEFENFERTH B I LEHLSMIT
U, &5, genotype BIRIFEIZZNT U7 H (genotype Ba) LHFIZWHAER (genotype Bj) i
SEEIN, KD genotype BIXB) ThH D, HEITSHV genotype Batd Bj DA T BEAFRARTH S
genotype C & recombination LTWA I EEBROEMILE. —F. CNETIIHEICHBITS HBV genotype
OB R OZDOERNEHEICET 2HEIZR<, Ba, Bj 287 HBV genotype DREEZIRETT 2
HENHB EBDbhk,



F T, SELBHERFRREERTH D E9 Wu Shan Ming (B8A) EEOEFEICKD LiBHERRRE
RS X EEMTH A2HTLEZE2 TR W E, BV genotype iICBIT 2 AR D#FANEETH & &
2ol

MRER

LismEFmAle RS EEEMTHAFEREN. LEHERFERECTHERICTREREZE L
HEJEMREE HBY carrier B D HBeAg 5tk 10 &5, SEJEMRTE HBV carrier H D HBeAb B3t 10 &, 18%fF% 10
%, FEZE 104, FFHIAEE 10 L 0E 50 A0MiEE ZDBKT — ZFEE || AETICEMRLE., FET
RN EBIITEMEEZRIRTEFETH A, SARS ODBETITI R > O TRODICHT L
WC2A208M53 A 10 HEOHUMBRZBIIKTWEEWEE, S LEKREE2ERL., oHEEE, HE
DFYEEZEH. HBV genotype BIEZEEMICHEL &, TORRE, HEMBME HUBY carrier B D HBeAg
BBtE 10 &2, genotype A 14, genotype B 4 #il. genotype C 5HITH -/, £, HEMRME HBV carrier
B D HBeAb Bt 10 443, genotype B 8 #il. genotype C 452 B TH o 7=, 1BHEFA 10 4. genotype B 5
#il. genotype C A5 HITdo/z., FFEEZ 10413, genotype B 14, genotype CASIHITH -/, FFifE
# 10 13, £Fiht genotype C THole. T IHSHEEETHLER. HEREBHNPFEIIRNWT,
HBV genotype BlEY 3 Z &Au[ELE X, BWEDORXIZ HBY genotype BIERE L LELRMAHEM S
LTwEEnk, TOREZERAL T 12 AURBRICERSNEAREORIERITo TWELE, KAIKIIE
EREBIZITE, AFTORERRLEDRITEIFETH 5. SARS DREETHREDETHKE ENXE
M, AIENSGERZTOERERLT S,

LifEERm RS E O BV genotype BiE#HE R

EMRME HBV | |uEMYE HBY

carrier H D |carrier B D 1BHERF FFEE isg il

HBeAg Bt HBeAb Rt
genotype A 1 0 0
genotype B 4 8 0
genotype C 5 10
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— BHREF#HaBRERE—
BARERICBTAXRASHOBRIDRICONT
— BRI S VERRNRAE—

AAfRERSE A B

B % B KERERKE &R

TEAEERE  E BX

i B B B FHEXFERTBRFERELHAR R

rE
KHAH (FAH) . FEOREOLDICA - %R SEROKEI L > THRS Bl Bs
ETHY., PHRIFFRETRIERMICEEDENRDSNTNS, KSR INETTFENEIIBIT KE
E7RP—SAOBEEANSHRLTER, TITTERNERECTFERBICRI2Z6H0FALEZER (X
RERIKE : KES) BRUERE (PHRFREERPIRR : ES) KHALMTEHIEZEMEL TN
%, BEEMEEIZ MOS ORIGMEEE T2 TERNBRREMR (shikawacells) Z2AWT, KEAHOHE
ER « BRFICDOWTHENE, RESAIZATOA K7 —0OBMIZHEML T, BEMNIZ Ishikawa HIEOH
S MERENICERT S EE2BB LA, WST1 7 vEA TRELAER. I ha> RY 7ORBHEE
AMHEIN, HEOEENERICET LA EAHBALE, £, JC1 EE53 bar RY 7OBEMEL
IO TRRABEORNEZRTIERZAVT, WAEMBETERL R, I a2 RY TEOBHE
KL TRTDBUANRL Bo e LA, EXRBEEMKENICRTHAVEANTE Ao T/,
Z 51T, Flow-Cytometry THH L TH 5 &, ERBEEMZEF DHMEMBRERENICRILE. Zhs
DRRIZ—H LT, RESFHREICL > THRO DNA @RENZ L BEINET &N BrdU DAL T
vl THEMIRo R, TSI, RESFICEZI a2 KUY PREOME - BEM OB ES LU DNA
BROMEINIA FOF o BECI->TRAINAEZENS, REARRHAIA NOY  EBEE T EE
A56N3, UEDZENS, REATIRTFENERER EOBRERICEDRBREETHIDENR D, BIK
ETOFHZEI. FETO SARS ORITICL DIRELASHEATE ST, SEBRALA S EBMUHRICHE
THET S,

Key Words : estrogen, endometrium, adenocarcinoma, herbs

HE .

BIRICRG SN TMBEHOZITEVWEERDOLD., TOHBERZTAICREBTERWIENH S,
LAHL, BNESOMICKHE SN AEFEOREBBEROEREICL > THREINIEHIT, BRIEAZRE
THEAMIC. BEREZBRTL V- EE2ET 3, TITRAIX. PETHORHEOBEORRITEIC
BEINTWLEEZEONHEL. ERARERICBITIBHRELSEH (REAK) 28 L. &0
FRIIA bOF U RIEEZET I FERBRREARZANT, XEAFIOHBER - BFITOWTHRED
DTH5,
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REFE :
MR ITAMOSURINMEEET 2 FERNBEREME——Ishikawa #RZHE,
e REEF. TX DS Y AFTO0A R7U—-04MmiE. MEM i,
¥#2ZE. Chamber—Slides '
WST1 7yt Fv b, JC-1. BrdUT7 v EAFv b, Annexin 7yt F v b,
SERBLERERARE - 288, Flow-Cytometry A - 388
Hik 1. BEOMERETHRZECLEDL, REARIZEUAT O R7U—DEMTLTOE
BREITS,
2. BEMBROI PR 7ORBBEEZRFTIENT. 96 RO7L— MTH#E LM
WST1 %L, 450 nM KEDR X E % ELISA Reader THHH 5.
3. 96 RODTL—TH3E L 7-M2ic DNA BFkfEZ RT3 BT BrdU,. HRP TIRFE L 241
BrdU §ifk, BLURAEBEZIERICEML,. 405 nM HEDORHENXE% ELISA Reader THH
05, .
4 .Chamber—Slides T ¥ L ZHIfBIZI ba 2 R 7OBEMOE L ERIFT 2B TIC-1 %,
BWIZ 7R b— AMRIC BT 2 HBEA L 2R 2 BATHNERE L 72 Annexin ZEML.
WM THET 5.
5. FI575RAaTHEELLAMBIC JC- 1HWITHNXIFHL & Annexin ZFEML .
Flow-Cytometry THEITT 5.
6. REAKIEILZ oY P ERAKFICIREL, TOMEEREZU LOBFETERRET S,

&R
B&EE : Cont, 3> bO—Jl ; %, TL compound DIXER(v/v) ; nM E, extrogen DX5E (nM).

1. RESHIIBEKREFESICHEE(arrows) 28R L2 (H1)., 2> bao—)VA) RSB E, KESHIER
E#TCIIEEHAE (arrowheads) DIREKENIZED LB, C, D).

2. Annexin V-FITC/PI —ERBTRTLOCKEAGFHRGICE > T, 7R ZABHOHME T

phosphatydyl serine(PS)IZMifAZEICFZEH L. Annexin V-FITC EREMICKEE L. REICHREBET S,
TR —ABMH D WIIR T O— 2 A MIIE PI TR x5 (F2),

PG - ik Y ot .

(®1) (H2)



3. Annexin V-FITC/PI —E |2 XL 5 Flow Cytometry, H3 DT & <. KESHIRS B TIX PIGHED).
Annexin V-FITCHRED B OMIfEA 0 > bOo—)LEE L D BEKRENICHEML =,

0.05 % 0.5%

®)*™

4. JCLIZEKBI PR THREROELE (K4, 5). BEBMNEELIFIZ JC-1 OFEHAIZE—EIC
RENTVSH (K4A), RESHIREICL > TREKENICESBMMMETL, RFEXEOLEBNE
TUL7 (H4B,C, D). Flow Cytometry (R5) O ZT&<., REAHRSH CIXBEKENIZI b
> RU FEEMAYET L=MRRsEmL &,

EY

0.05 %]

L4

(X4) (H5)

5. WST1 7y A/ TRELEER (K6). REAHIDREZIVARICET LU LM OBEEIZTR ~
Oy RS TEAEN. AROBRIEBrdU T vtE1 (B7) THEEINE.

48 hr 48 hr

i 1.500

1.500 i

1.600 : 1.060

a.500 0.500

o.000 El \ <

| Comt  0O%% P T 02%  02nME 20WME  109ME
2+ ) <0.01, compared with Cont *4, P< 0L, conpared with 025 %% and 0.5 %%, respectively.
(E6)
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48 hr . 0.5% (48 hr)
25M 2500 per~ m—pa et 4 ovtes wtstrbee vl e K B s ....._...i
20800 2000 s O 3
1500 O 1500 ;‘
0500 0500/ 13 o
0.000 ‘ i 0000 - - : LK N

Cont 005 % 0.25% 0.5 % 05 % 02aME. 20nME 100nME
*+, P< 301, compared with Cont, 5 P<00s; **, P <001 Compared with0.50 %.
(=7)

x5

KEBFRG LV FENEMRBCT R ANERINIWN, OV T HIVEEREIII b
PRUTEBICXSZEMHSMIR K, SHRIAMAS U BRERZI>TRESHICKBZ TR —2 R
OBEBPMHE NS  KESHOHREEDRIL.AIA MOS AR BEET S Z EARB I N,

SHREBTFEBMLEBICBIS2F5GHORBRFIZHEPL. BRNDREEZRFEL TINE TOEBRNMSE
NS EESHIDERABFRS CICARS ZHSNITL TOELN,
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BE: HEREORYRELBHZEHOIATL, BHRSOKEEZHIIES,

MNREFE: 20014F 2505 2003 4F 12 ACHEREEA I V- J/0RER2 2B, KEKE
ENHEREANB 6 HZEMRICLUT, BEOHEEZEIXABR TiTo k.

K¥R: VEABRRET, EEEEINEDX29% (30%), REELEI=DIZ674 (70%) THhol.
B ABRO#ERTIE, ERLENEDIZ 304, YIBIEED 298238, 515948 T, 24D 61% T,
HELIEESHANDIX37TH (39%) THoi=.

B SERBEIAZ )V VBEREREENAFEREAYBIIBREEE L PEERBEIINDD
DIEREBELINDIHONZNT EADho 7,

Key Words #FERBEAIU—=, BEEKS (0AE) , BEHREKE (ABR)

# 5.

FHERBEEAZ Y- RPETHEAZINDDHS, EOXSITHERH. MNEF, FERBIU
EESTOEMROBNEZELN. DRENCHEBERORHRER, BEHZHOI AT L. BHEFOKE%E
LS BBAMIONT, FEAUNEZENEENS =D, HEORBREENTZEICK T, ZOKFARE
E2fTo 7z,

FERBEAIY -V /BAABEINZAYROBEO 7+ O0—1IBODTEETHHILEEDN
TV, BZELWIETHD, FHRIIFERBEA IV D JBREREENEFHEREAYHR
BREOEHETAO—-L T, TOERERNL THRET 3.

MREAFE

R CHREEERERRICENEN, FERBERA ) -2V JBREBRESNIHEREAHR
96 BEXNHRETD. HRIIZ 2001 £ 2 A2 S 2003 £ 12 BICILRTER ARHRE & LT B X ER A
BRbETEEN, £83-7THIZYOEBEEA I Y- %2%1), Refer EShBE. ER1 S AF
42 AR-ZEEOREERITS, AEEZEREOREIEETEHRH (TEOAE) &5 4 >N/ AMU—%R
W, ERFACHRESBERERARICEBNENZORBTRT_EHORE LD Refer LENZBDTH 5,
HEOZKICBNT, ETREFCHTOERLEBEERZET AN A ZEALTH5 5T, BERTH
KRS (BOA) Eid e REMERIS (COR) 2B L. BRBEOREDEIIEERMSRD (ABR) 21To 7z,
HEZH OO, |HEABREFEESNLBORLI-3 5 AIC 1 BHABRKREZITo,

#® R
GEREEAI Y-V TREHKEEN64ED5E, BRB A, KIR334. 968 192HDS 5,



E82H,. H65F. FE454% (E4E. A3 ), ME 514 (12H). B2AHR1 A5 1148
ETThoEMN, 278E35AIKEPL., £4KD55% (53/96) 2&4DHTNnS (H1), BEDEBEIIKR
DESIABR DRETHEL =, EFIX20—30dB HL, EEE#ERIT 31-50dB HL., HEEREIL 51-T0
dB HL, —mEEEERRIT T1-90dB HL, mEEEEREld 91dB HL AL ThH o7, #IE ABR ORET, EHEE
EINEDF2948 (B0%). BEEEINLDIZ6T4H (710%) ThHoz (B2), BED 6T BHORRIT. BE
HIE A (2D 40%). FELB 4 MBIV 4; PEERE 174 (26460 18%). FE84,. MEIS ;
T-REHECOR (26F06%). FHE24, ME44%4; REEEC6S (24506%). FH44%. ME24
Tholz. REDTHDIE, FEITHA (55%). ME 304 (45%) ThHol.

PIEABR RE L SN/ 6T A3, 2EELII3EABRDREZTo 2. BE AR OHERTI, EEEEHh
D045, HIEERED 292280, 5094 T, 4D 61% T, EELHEESH SN0 374 (39%)
Thok (F3), BED ITBONRIIEEHRE 134 (24D 14%). FE34. MH 104 ; FEEH
B 134 (240 14%). FE64, AET4A; P—REERESH (£FD5%). FE24. AE34 ;8
EHEC6R (20 6%). FH4%, WH2HTHo/. HEOINLHDSE. FEH 154 (40.5%). @
H 224 (59.5%) Thol,

FIE ABR &4 ABR DRERZHANTRS &, EBELINZORBNIENEATRLTNS, EHEX
N7=DZFE ABR DRET 29 %, B ABRDORETIZN A, ERTHIETH> . TONRIZHIE ABR
DIRETEEHED B AITBREABRORET, DAMNEETI13REEN ; FE ABR ORE THEEHE
DITEDSBL4BPEETI3HLIN, F— EE%&@G%%I%@E%TS%&&M EEREE 64
BAETHo7 (BH,

E B

FERBEEAZ)—= T TRefer N2 DHON, TORDODEFHEARET, EELLEFNSNE
BELTWBD, BESDRETIE. BEREZT R 15 FADIE YT HANEEEHTH-22, bhb
NOWETIE. BERABRORET., F¥EEINEDIE594T. 2E6LD6I%EHEDTNS, HICHE
ABR RET. BEHBELFEEHBEEIINIDOREEINZ I ENEL, P—HEHE - BEHEIT
BEALERETHo M. ZOZENSHERBEI Y-V VBRERESNDIHEREALSIRIT ABR
Z1EZITH, EHOBREZHOLYD, 2EHEFIZ3EAR 22, BRI+ O0-NBETHB T
EETRELTNDS, #ENGEDN. REZREZFRERICHHATIHEES., HERTOI I ENKREBLRT LEED
o, BEEORMRER, BEHZHICIBNT, P BEHEBEEEERE L N HE. BHOENPRL,
BHCHERZEALT,. BHETEZULANRNEEZ OGNS,
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Abstract:

The purpose of this study was to estimate the distribution of halitosis in a general Chinese population and
assess the relationship between halitosis and oral health status, social status and other behaviours. The
number of subjects was 2,000 (1,000 males and 1,000 females), aged from 15 to 64 years living in Beijing.
Questionnaire survey and oral examination was conducted. To assess the malodor level, volatile sulphur
compounds (VSC) concentration in mouth air was evaluated by the Halimeter®. The caries status,
periodontal status and oral hygiene was examined using DMFT index, pocket depth (PD), modified sulcus
bleeding index (mSBI), plaque index (PI), calculus index (CI), and tongue coating score (TCS). The
following results were obtained. The prevalence of halitosis (75 ppb VSC and above) was 35.4% for the
total population. On the other hand, the rate of persons who concerned about their own oral malodor was
27%. They often tried to use brushing, mouthrinse or chewing gum to reduce malodor level, but only 7%
said they visited medical or dental clinic to receive halitosis treatment. Almost half of the subjects did not
know that halitosis was caused by oral disease and poor oral hygiene. There were no significant differences
between the mean values of VSC for urban and rural areas or among age groups. The VSC measurement
time was related with VSC values. In the late morning, VSC values were found to be significantly higher
than other period. In all age groups, significant correlation was found between VSC and TCS. Significant
correlation was observed between VSC and PI in all age groups except 25-34-year-old group. For
periodontal status, there were significant relationships between mSBI and VSC, CI and VSC, PD and VSC.
‘However caries status was not related with VSC in any age groups. Logistic regression analysis revealed
that TCS, gender, CI and mSBI were significantly related with VSC. TSC showed the highest odds ratio
among them, followed by mSBI, gender and CI. From the results of this study, it was revealed that the
prevalence of halitosis was high, and that poor oral hygiene and poor periodontal status might be the
cause of halitosis. It was concluded that preventive programs for periodontal disease and halitosis are
definitely necessary. Combined with clinical preventive and treatment program, community-based

preventive program should be planned and implemented in China.
Key Words: Halitosis, VSC, Periodontal disease, Tongue coating, Chinese population

Introduction:

Few studies have been reported the prevalence of halitosis in the general population with classical
epidemiological methods. The prevalence rate of halitosis has been previously determined from 2.4% to
58.8% with utilising a sulphide monitor (Halimeter®, Interscan CA), organoleptic measurement or the

subjects’ self-judgement for assessing oral malodor *®.



However without the standardisation, data will lack accuracy and reliability in the examination process,
- the diagnosis of halitosis and ultimately the value of the data itself. The availability of the Halimeter® has
led to an unprecedented increase in oral malodor research because of its convenience, portability and

reproducibility.

The purpose of this study was to estimate the distribution of halitosis in a general Chinese population and
assess the relationship between halitosis and oral status, social status and other behaviours with

employing the standardised procedure for measurement of halitosis.

Methods:

The subjects in this study were 1,000 males and 1,000 females, aged from 15 to 64 years living at 4
districts/counties of Beijing, China. These subjects were sampled by a stratified, cluster method by same
proportion, from urban and rural areas, and from five age groups; 15-24, 25-34, 35-44, 45-54 and 55-64.
Before the study, all the subjects were informed the purpose of the survey and participated voluntary. Data

analysis was conducted anonymously.

First, subjects were asked to fill in a questionnaire which included 7 main items: socio- economic status
(income, education etc), oral habits (brushing etc), knowledge for oral health, dental visit pattern, life

habits (smoking etc), medical history and self-judgement of halitosis.

Prior to the oral examination, subjects were instructed to refrain from eating, drinking, smoking, brushing
and mouth rinsing for 2 hours. To assess malodor level, volatile sulphur compounds (VSC) concentration in
mouth air were evaluated as well as organoleptic measurements (OM). VSC was measured by the
Halimeter®. Every morning before the survey, the Halimeter® was calibrated with standard 250 in parts
per billion (ppb) H,S produced by the Permeater® (PD-1B, Gastec, Japan). For OM subjects were
instructed to exhale briefly through the mouth, at a distance of approximately 10 cm from the nose of the
examiner. A privacy screen with a hole was placed between the subjects and the examiner. Data were

recorded on a scale of 0 to 5%.

Oral examination was conducted with dental mirror and CPI explorer under the artificial light. The caries
status, periodontal status and oral hygiene was examined using DMFT index, pocket depth (PD), modified
sulcus bleeding index (mSBI), plaque index (PI), calculus index (CI), and tongue coating score (TCS). PD
and mSBI were assessed at 6 teeth (#16, #21, #24, #36, #41 and #44 ). For CI the highest score of at the 6

sites was record. TCS was evaluated in 4 grades by inspection of the distribution of tongue coating area.

Statistical analysis by SPSS 10.0E was carried out for independent-samples t test and one way ANOVA
(Student-Newman-Keuls) for the mean value of VSC. Pearson correlation and logistic regression were

used to assess the association between VSC and other factors.

Results:
VSC was found to be related with OM in all age groups. As 75 ppb of VSC was reported socially acceptable
level of halitosis”, the prevalence of halitosis that was scores above this level was 35.4% for the total

population. There were no significant differences between the mean values of VSC for urban and rural



areas Or among age groups.

The VSC measurement time was related with VSC values. In the 15-24, 25-34 and 55-64-year-old groups,
the VSC values were found to be significantly higher in the 10:01-12:00 period, but no differences among
8:00-10:00, 13:00-15:00 and 15:01-17:00 were noted. In 35-44 and 45-54-year-old group, there were no
statistically significant differences.

Table 1 shows the relationship between VSC values and oral health status by age groups. In all age groups,
significant correlation was found between VSC and TCS. Significant correlation was observed between
VSC and PI in all age groups, except the 25-34-year-old group. For periodontal status, there were
significant relationships between mSBI and VSC, CI and VSC, PD and VSC. However DMFT was not
related with VSC in any age groups.

According to the questionnaire, the subjects who brushed teeth in the evening showed lower VSC scores
(78.54171.14) than those who did not (86.443-81.11). The difference was significant. However, other items
such as social conditions, oral habits, knowledge of oral health, frequency of dental visit, life habits, or

medical history had no relationship with VSC values.

Twenty-seven percent of the subjects reported that they concerned about their own oral malodor, but this
figure was lower than the prevalence of Halimeter® assessment. Only 14.6% of them thought that
halitosis was a problem that affected their daily life. The subjects who concerned their own malodor often
tried to use brushing, mouthrinse or chewing gum to reduce malodor level, but only 7% said they visited
medical or dental clinic to receive halitosis treatment. Almost half of the subjects did not know that
halitosis was caused by oral disease and poor oral hygiene. They believed that some systemic diseases
produced halitosis. Among the subjects whose VSC values were 75 ppb and above, 67.5% reported they had
no systemic disease. There was no statistical difference of VSC values between those with and without

systemic disease.

On the basis of the results of ANOVA, logistic regression analysis was conducted (Table 2). TCS, gender, CI
and mSBI were significantly related with VSC. TSC showed the highest odds ratio (OR) value among them,
followed by mSBI, gender and CI.

Discussion:

In this study, the prevalence of halitosis was higher than the previous epidemiological reports!®. The
reason might be due to the poor oral hygiene and poor periodontal status of the present samples. The mean
PI was 2.65, and 94.5% of the subjects had gingivitis. Age factor did not contribute to the occurrence of
halitosis. However the correlation between gender and VSC was observed in the logistic regression
analysis. VSC of females was higher than that of males. Tonzetich et. al.? previously reported VSC in
mouth air was found to be elevated during mid-cycle and around menstruation, therefore females might

show high prevalence of halitosis.

VSC scores varied by the measurement time, the mean value was highest at 10:01 — 12:00, followed by
8:00 — 10:00, 15:01 — 17:00 and 13:00 —15:00. The VSC values decrease obviously after oral activity,



especially after meals. This may be because that oral activities can stimulate amount of saliva and then

reduce the level of bacteria on tongue and in saliva which is the source of the VSC.

In this study, the correlation between VSC and TCS was significant in all age groups. TCS showed the
highest odds ratio value in the all factors. The tongue coating is comprised of epithelial cells from the oral
mucosa, microorganisms, and leukocytes from periodontal pockets. The dorsal surface of the tongue
therefore is the favourite site for the growth of the anaerobic bacteria responsible for halitosis. It should be

necessary to remove tongue coating to reduce VSC level and improve halitosis.

Periodontal disease is regarded as another important contributing factor of halitosis. This study also
supports this association. The more severe periodontal disease the person had, the higher value of VSC
was recorded. Periodontal pathogenic bacteria, such as B. fosythus, P. gingivalis and P. intermedia
influenced the production of VSC. In this study, VSC was associated with bleeding index. Blood
decomposition products themselves can also produce sulphur-containing peptides and amino acids, which
are the source for VSC. It was also reported VSC itself might also damage the periodontal tissues®. These

are the reasons of the relationship between VSC and periodontal disease.

No correlation was found between VSC and dental caries or dental plaque. In this study, we found no
relationship between VSC and smoking habits. This result was different from previous papers”. Usually
smoking has a negative effect on periodontal disease and saliva flow, which may result in halitosis. The
male smoking rate in China is the highest in the world. Further research on smoking and halitosis is
necessary in the Chinese population. Other factors on social or economic status, oral habits, knowledge of
oral health, frequency of dental visit, or other life habits had no relationship with VSC. Further no
difference was found in VSC between the subjects who have good oral behaviours or not in this study

population.

This study was the oral epidemiological survey on Chinese population in urban and rural area. From the
results of this study, it was revealed that the prevalence of halitosis was high, and that poor oral hygiene
and poor periodontal status were related with halitosis. It was concluded that preventive programs for
periodontal disease and halitosis are definitely necessary. Combined with preventive and treatment
program in the clinical settings, community-based preventive program should be planned and

implemented in China.
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Table 1 : Pearson correlations between VSC and oral health status by age group

VSC
Age 15-24 (year) 25-34 (years) 35-44 (years) 45-54 (years) 55-64 (years)
Number n=400 n=400 n=400 n=400 n=400
TCS 0.216 ** 0.241 ** 0.236 ** 0.147 ** 0.202 **
PI 0.210 ** 0.081 0.107 * 0.122 * 0.115*
mSBI 0.106 * 0.302 ** 0.220 ** 0.207 ** 0.020
CI 0.203 ** 0.206 ** 0.156 ** 0.200 ** 0.035
PD 0.118 * 0.251 * 0.162 ** 0.149 ** 0.018
DMFT 0.037 0.035 -0.014 -0.071 0.045
OM 0.510 ** 0.234 ** 0.438 ** 0.476 ** 0.483 **

*: p<0.05 **:p<0.01

Table 2 : The results of logistic regression

B S.E. OR
PD -0.062 0.09 0.94
mSBI ** 0.318 0.096 1.375
CI* 0.163 0.074 1.177
PI 0.102 0.085 1.107
Brushing in the evening -0.148 0.104 0.862
Gender ** 0.298 0.104 1.347
Time -0.035 0.044 0.966
TCS ** 0.6 0.068 1.823

*: p<0.05 **:p<0.01
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HPWRZIZBWT, TTRINIBERE (A1 53— RFRIE) HGHERBBDONTNEEROE

BE (FONDED) ZD2WT, E6B3PEBLIVRSRFBZITV.,. BERIZED 11 BHOLEY
ZHBEL. NMR 23 UHETHERBARI MV F—FREORITIZED., 1 2HFRI7IS5F /1 R
BE{F chrysoeriol-6-C--fucopyranosie ERE L7z, 2 13BWELD chrysoeriol-2”-0-a-rhamnopyranonyl-6-C-8-
fucopyranoside &. ¥7/2, 3~11 CDOWTRERDOESICEAELE., 4H, PR THEICRRLUEEE
DWHBIZONWT, EERBEOLDOTIVRE—ABITHEFKE (Aldose Reductase : AR) I EFEEHRE 2T
W W OMIZERZRY I, 51T Symphyocladia latiuscula (Harvey) Yamada (BE4 : 41 VA SHF) X
BWEEZRLE, £, P73AD5BHMRILE Y 1-3.5-dihydroxyphenoxy)-7-(2”,4",6”-
trihydroxyphenoxy)-2,4,9-trihydroxydibenzo-1,4-dioxin (12)2 8L 3O 7o)y /) —I)VisH4E % Ei
L. Thsi3nThd Table 4 IR LEKS RMWEREEZRLE., STZERBETIVEMCLSEE
EORBEORMECOVWTRBAEETITH S,

Key Words MERMBAGHE. BEE, WH. 75X, YU r—Ya lE FIVRF—IABAERER

% B

BHREECENT, BROZRIETIAVBAZEICHETIEFELEEBOR, BNERMICHIBRAES
PHED TR 2BEI, BERMEFRITIIDOSLBEANSORMEZTVWEAREMZRETS LR
BEBTHS. BRFAHEDOREEREL TR ONDIEMNEZSNTNEMN, TORTYUHASET
BEELT, BEINIDT IV —var (EBROBLEE) AEERY)F—IIVRMERORERE
RTHAHITIVE—ABTERHABRDRIIEBL THREZT> TS, EEATRHSWEY NI HKY
WA-ZAFEETFT TV —a 22T, BAKELRIEERY (Advanced glycation end products: AGE)
ZRBD>5%., ZOERL] AGE 5 Wid AGE LDBRMAERFAECHELTVNEEEILSNTY
%5, BE, AGE RERFMEBERLETHELBYOOLIATNS, —F., BRARBTRRY F—I)LK#
BBESTTIVRE-—ABITEENLEL, RIEEOBRUAAZRNT A VIEEKENIZBI S, ®iE, &
FRIRE, Kk, RREZEORMBIRVIEF-INBRERL, BRELVTESHFEZBRT S ZEHA
B5NTV3, LMLAXSE, SHECHHRERNIIEAELL, AR AEFELTFRF v IR EM
HBEDHATHB, COXIBEROVE, RABEFEBRBLTVIEER,. ¥LC0RMEOTFHICHE
DBRREMOBRREZENME L THRCEF L, '

HEEER:

Glycation FEENEET AHAE (FINZEY) OHRARE |
BERIX. PYEODY Zea mays L. (1 RXF) OFPBEOERLAEHZELBRBLELDOTHD, — K&

IR M EOATOEDTILTHE, UMRBTT > TV AMRFAHEDOTFIHICHTIMAD—R

ELTIo U r—2a  HEBFERRIIBLWIEENRD O N, FERZO—BELT28D7 S

RIAR C-REAEZEBELE, ¥V IORZEERSOBMEBERTE. BOUVRERET v MBI
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SERERZRETHIDUTOMRICEFE LE,

HPAEREEXRMOBMALEPREHREEREE kg Z2AY /- THIHL, 85T+ A %7
EREHBEL, BICHBLAEI SR /A R2EOM, XS5IZ2HBOT75R )1 R C-EE (1. 2) 2,
Fle, KMHIFRA LD 6MOILEY (3~8) 2H/E. JBAMHBLEAIFAOBBIFNLTHRLT
%bhﬁﬁmlwvg 20g »&ﬁEL ey o~1 257,

ﬁﬁ%&?&x 5/ ——)Vc"ﬂﬂtﬂ LTHESNIEMEZBET RMR, Diaion HP-20, TOYOPEARL-HW-
40F BL V¥ HPLC ZMAADETHRALEY HEEALEY (ZBRL/E. 113 FAB-MS & D%
FHB 446 THY 'H-. "C-NMR X 512 COSY, HMQC, HMBC 72 £ ® 2D-NMR ORI 575K D C-
KEATHENERENE., RIZFAYTFUY, # NOE ZBROBREMSHIZL-72—-ATH S
ZEMBIMNERoT, K, TIRDVESMOKBRENSOTO I BIUEOT /-7 O o560
HMBC 2KV 73 —ART7I5FD6MREEELTWB MBS MhER-7=. UL ENnS 1 25
HIEAY) chrysoeriol-6-C-B-fucopyranosie LIRE L2, 2 D 'H-NMR 131 EE<PTHD, 1 IR SITH
NEALELLAYTHS I EAHERINE, 2D-NMR ZFHMIZBM LR, 2 13 chrysoeriol-2”"-0-a-
rhamnopyranonyl-6-C-8-fucopyranoside ERE L7z, £/, Z DILEMIT 1995 41 Maurice E. Snook 5 IZ
EOTHAENSOHBENBREINTNSA, "C ORBAREZLTH>EOTRECRELE, ? T
NS DILEBBIRIEBARY PV T—FOBITERLIZTW, 1 BEU2 13K (Fig. 1) KRLE
EORBELE, ¥, I~NRBUTOLSKEEL 2. X
3: adenosine, 4: guanosine, §: urasil, 6: vanillin,
7: acetovanillone, 8: vanillic acid,
9: stigmast-4-en-3-one, 10: stigmastanone,
11: 7a-hydroxysitosterol

Fig. 1

CML R E 1%

Bovine serum albumin (BSA) 4mg/mL & glucose 100mM % phosphate buffer pH 7.4 IZBEML ., REDOFEF
ETBLUEFEETRZBVWT3IICT 7 BHEA > FaR—a r&2fFok. BR#I3 phosphate buffer H 3
Wit MeOH IZHEM L. BUBHKIZIRMU 2. BERMAE L LT, aminoguanidine Z W, 1 > FaX—¥
asRTH, RihKZ2IA—F 4> INy 77— (50ml ANVER—INyT77—) THRL., TOFR
W2 9 RV —bPZEMLUTERTLIREAS > FaR—Yarll, 1HHE. & wel 2SNy 7
7 — (PBS/0.05% Tween, pH7.4) THM L . DA, BBRETIRMEA O Fa—a r &z, §wel %
TNy 77 —TCHELE. RETOvFIINYTy— (A—F 4 2Ny T 7—0 0.5%wiv TES
FUREBRLEDBD) ZEMLTHY, BSRT1RHEA > Fa—arlk., 0%, i AGE (CML)
BEEZMA, BERICA > Fa~X—TaL7=%, horse radish peroxidase EFE - RFALEHFML T 1 KM
A2FanR—yallir, 1FaX—a#,. 1,2-phenylenediamine dihydrochloride % & ¥ # H N
v 77 —2EMULk. 20 5%, IM HSO, B TRIEZFLEE, v1/D7V—+Y—4—T 492nm
DORKXEEZMEL 7=,
FERIXOLIICEHELE,
F#F®R (%) ={1—(Sample—blank),/ (control—blank)} X 100

2EDI7I9R /)18, 3EOKER. 3HON-Y U EEEEIBOATO—IVEHEZEEL -,
IN5D538B, 28D T7IR /)1 RE4DDUBEPITOVWT I r—a  HEFREREfT LET
A, 7R 71K 1 EREBR SN, (Table. 2) %72, 7/ RBHEEEENRBDONEZ L
"o, PV VEMBEERCEERRHEZLTRA I ENRRINE.
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Table 1 Inhibition (%) of Extract of Style of Zea mays L. on CML Formation

1 mg/mL 0.5mg/ mL 0.1 mg/mL
Methanol extract 98.6 91.8 89.4
Water extract 100 94.1 95.3
Aminoguanidine 98.2 91.8 89.4

Table 2 Inhibition (%) of Compounds Isolated from Zea mays L. on CML Formation
1 (ImM) 2 (ImM) Aminoguanidine (1mM)
80.7 1.7 61.3

1 ] B M 3

I P {8

BRMH 0.2 M Na Phosphate buffer (pH 6.2)

HE AW 100 mM DL-glycelaldehyde

#®F KB 1.5 mM NADPH

AR 7A¥#R 3.0 X 107 units*/mL (final conc. 3.0 X 102 units/mL)

BEHAM quercetin 1.0 mg/mL (final conc. 3 1 g/mL) extract 3.3 mg/mL  (final conc. 9.9 & g/mL)

* one unit of the enzyme activity was defined as the amount of enzyme reducing 1 £ mol on NADPH per min.

under the above assay conditions.

® MHER (%) = {1-(AAs-AAb)/ AAc-AAb) X100

AAs Sample AABS/ min; AAb Blank AABS,/min; AAc Control AABS,/ min;

MEHAB 31 L, BRI 700 L L AR RIEIE 100 L. BRI 100 L ICER B 1004 L 2MA T 25C
TRIBZMBT 5. RIGEBFF30DENS 3 5B TOBHE 340 nm iITHB1) 5 NADPH OBRNEEL%E
BEL, BAEZLERERD, LRITK> THERZRD S, WEIIT T duplicate THTo 7=,

Table 3  Aldose Reductase Inhibitory Effects (%) of Sea weeds

Samples MeOH exitr. H,0 extr.
Codium fragile (Suringar) Hariot -1 6
Gymnogongrus flabelliformis Harver 28 3
Sargassum thunbergii (Mertens) O.Kuntze 21 8
Symphyocladia latiuscula (Harvey) Yamada 93 75
Ulva pertusa Kjellman 14 7
Quercetin 66

BRFESHETFHHRICETIHRAO—RE
LT BREHEFEO7 I X (SENIAEE

ZRWE) Xo3sdEozoal )Ny /-l

FHEZEELE. Y THOORBIRERE \ H
ARG MINTF—F ORI EIRKD
Bl (Fig. 2)O &S IRBEL =,
INS5DEAYIZOVT CML
EREEEERRET > =,




Table 4 Inhibition (%) of Compounds on CML Formation

Compounds(0.1mM) Inhibition (%)
12 91.1
13 96.2
14 86.7
Aminoguanidine 76.0

ﬁﬁ%@*l*lk in vitro L.io!ll"cy') r—a HEEENRONEIENS, EEENHYIC
BELEBATHEOHRNEBOONINEINZRATHLEDUTOERET> .

8B D Wister REES v FEREADICHRAERBRESHE (n=6), BRFHEXEREH (n=6) BX
URENRE (n=6) O IFITHT, BWRHTY MISTZ40mg / kg ZRBEBIRX D ERE L., KM 400
mg/dL BlE2b-oTHRKEELTS., EEBSHIBMRFBEEERN S, 005 PORFICHBL 24X
IFA2EEHBRIES, E%#&%#Emmﬁméémﬁméﬁéo3Em:tn¢§wﬁb 2}
BIRENS ORM & 2 4BFMBRBICKDmE, IV hI2, RPNV TI HiE, ARSI L
7?:>9U75y2&wﬁT6°&gs&ﬁamﬁaﬁTﬁkvzb%Eﬁ&.ﬁﬁ&ﬁ&bri%
ZREL. 10 % BFEFNU O TEHEHR PAM REEBLEBSEHEBREZERT 5. COFELTI
BEIZOE 50 RAREOFEHUARGEMELHYAY DXV LAEGARERZADRITEBZAWVWTEHRT S,
¥/, ELISAEIZE D, BHEPDO AGEREZWET S.
;hb®$m¥%b&3ﬁﬁ¥mﬁﬁbE%I*X®ﬁﬁﬁAﬁﬁﬁ§ﬂﬁﬁ%kDmT&ﬁ?éo
RE, OVERIETPTDH S,

x R:

FHIIERICKIDERORE, BEBEZFHLEIIEWSBIHTHSH, FHIR—ERLS. TOLIR
ENREH2VWEIEAZBALLE, HELAZBERAORREZEXD L, BERTIHEM TRERS
FRHTBILENbO LBBEETHHELBEAOND., BRFUBERIENAARKBOE 14 THS. &
oo BEFLLIMMEMIZH S, COEBB—BERETHLEFAETHY, PROBLIBVIELELSF
BiBEUFAERBREOHMRMBELINTVS, AL, 7I7ARI U - a VHBEES, ik,
Table 3 WRLAELIIZ, TVLIFYFRETZNVR-ABTHFREREFENBDONAEZENS, BER
TEHEFEMDAIVRBEINTEBLRELBRELEETIRARBER LS TFHHRMMGTES., HEIND
SHBIZDODVWTEILREERPOBRRZIToTVNS, EFTHOBMYEROKEEZREAISRIFALR
BiLEW, TOMOFEHMICOVWTHELRREZTSTETDH S,

LXHIM :
1) Ryuichiro Suzuki, Yoshihito Okada, Toru Okuyama, J. Nat. Prod., 66(4), 564-565 (2003)

2) Ryuichiro Suzuki, Yoshihito Okada, Toru Okuyama, Chem. Pharm. Bull., 51(10) 1186-1188 (2003) -
3) Yoshihito Okada, Akiko Ishimaru, Ryuichiro Suzuki, Toru Okuyama, J. Nat. Prod., 67 (1) 103-105 (2004)
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—BPEEGERREE—
S NTIZEET 2T
—SEAEERIEERAVVEPLC 2L B UV ES S FOSHT—

MEE KL £ &
FERTRME KSR
A AR gk AAREIFR
RERESE g% NE Tk

E B
TYETIF (DP) OHHITIE, RO EF A L= ERMEE AVWiEEERE/ a5 74—
(HPLC) MZRAENTWAM, BE - BRI T MR ES MR ER S h T 5, —F, DPITiZZ
BONFRMEE RS) HHEL, BHEAMCIIISEER. FPRBEICERMED DA TO AT OV T2 T
3722V, T &k, DP OEBRMIRSIENRY 62V L —EEBbha,

EHOIL =7 I VOB CERBELRRENTTRETHANT = U LERERYLERY (ECL) RHEZERLEX
DM, EKRDOHWIELRTE Lic, AL, DP BFTIE=7 I/ THHIVA YT/t TI ) ECEBL. &
5 LTHBE% ECL Siid 5 HPLC-ECL 2 MEt LIS, BENIIS U= 20HERSL LTz, $—1kiX ODS 77 A
ERWL v 7V T A HPLC-ECL T, DP JFID SHTICEARTRE Tdh D, B _IEIZODS 4 7 L & Shim-pack MAYI-0DS
AT LDZAERNHNT DAL v F 7 HPLC-ECL 5T, MiEROD DP ZEHESITFIRETH Y . TIMISBEATE 5, =
XA T %5 )V AGP T b & Shim-pack MAYI-ODS b T A% HAEBT-H T LAAA vF 7 HPLC-ECL 5T, DP DNER
HETH D R KL SH EDOFBESHTAFIRETH B,

AEIRATE Ui FiEi g el EH o ER T &, RE 2T 5 Z LE< | B HPLC ICHAT 3 I L ASFTRELfE
FETERBELSIMETHY, Bx OREFO DP HHHSERTRETH Y . ZRE~0BRARHFEN S,

Key Words  Z&oih, HPLC. SsiMLFRICRIE. ik, REEHHT

# E

TYETIFK (OP) (HATEAREE LCEAELL ER SN, 7RO DP RFIDEERMEE EARE T I TRESH
T3, DP DIFERMGH CRSEEEMNBRIZEWVICKEK BB 2 EBMbNTEY ., & xd, IRBRISRITEI
SHEIChRT Az L, FHBHE. BEBRESRICERRHHZ LEMRESNTVWSY, iz, DP I TM OXRERER L
bR TVBBEDERCHOVTIH4 L EEbhian,

DP D&HFiEIzIE, AN (V) ZFIF Li-@mEilkEs u< 757 — (PLC) BEREIN DA, BE - &
PRI HNTH4 Tl  ERB~ OB MR AR ENER STV 5, T, HEREEEDREDTT 55
ES RONAMHEENEE+4 L idBbhinn? 3, ZH613, P REEY PuT =0 L8EERubpy) 2) ZRVC
EBRULERI (BCL) RIEDBREIToTE Y %, ZOHT, FZ7 IV FEETHLERHL, 4EL A
BAENTVWA HPLC RIBIETIXH4570RREE LBIRMEAE H 72V DP {20V T Ru(bpy) ,2ECL #MRHEEERA L. 1T AARA
yF 7 HPLC LBELED - LT, BECTRRBEREA hiEP o DP OSYHELEFRE LIcOTHRET S,

® B’

1. BEROEE

DP (XATHAREGKIA S - B - MEIU U718, BTEHEROIT CHBE2RER LI bR AV, BUEMiE, A2 # ALK
VEEF R YA, T R= R (CHON) . FORMOBRIGIFIAIETEHRZ AV vz, Rulbpy) LLIIET/V FY o F4ii
RV, KIIFEBAKERWE,
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DP Y45 : 100mM KH,PO, (pH6. 0)-CH,ON(1: 1) IZIFAR L T 10mM & L7= b D& iBHErSIR L L, A% 100mM KH,PO,(pHS. 0) T
FRLTRAW:,
DP FIMEHEMIE « BHEMIFICAKEMA TAREL 7ok, F% DP KIS 2N A CRRBL L AV e,

2. EERUEME

SV Y NHT BHPLC: 715 AT Chemcopak-SPHERISORB 0DS-5, 150 x 4. 6 mm L. D. ) % AV =, BEHBIZIZ 100mM KH,PO, ( p
H6. 0)~CH,ON(1:1) Z AV, 843 1. Oml TREHE L7z, BCL MHICITEAM LRSS (COMET3000KANAGAWA, =24 M)
RV, BRHEZKIX. 0.3 mM Rulbpy) L, ZE&Te 10 mM H,S0, 2V, 57 0.30 ml TEMK L7-, EAFEFEEIL 80
uA CEEERE L,

AT BAL v F 7 WPLC : ZADAZ A (C-1,0-2) & 6 HFREEN 0 &L VTR AWTERTREER L, 11
. BREARUNSEMORRER UDP OBBE - JBHE%1T 5 FTERAIC Shim-pack MAYI-0DS 77 A (10 x 4.6 mm, SR
ZRAV, C-21Tid. s8R & LT CAPCELL PACK C18 (150 x 4.6 mm, BFABED s\ \J SUMIKIRAL AGP (150x4. 6 mm,
Fhatre s & —8) 2 v ic, ILBERARUSEERIC _EOBENE (E-1,E-2) vV, E-1{Zi% 10 mM KH,PO, (pH6. 0)
& CHON & DR (90:10, v/v) AV, K7 (L-6000, BIE) #MAVVTER0.5ml TER LI, E2IKiZAVWEALT
AL > TRRZBEMEE AV =, DS FF AIZHVYTIX 100 mM KH,PO, (pH6. 0) & CHON & DIRHE (50:50, v/v) 2RIV,
W7 (LC-6A, BEERY 2 AV TES 1. 0 ml CEHR L1z, AGP 7 T AIZ)3 100 mM KH,PO, (pH6. 2) & CHLCN & iR (80:20, v/v)
ERT (LC-6A, BB ZAVVTES0.3ml THE L, REBUITIBAMLZERICHRISS (COMET3000KANAGAWA; =24
v M) ZAVWE, BRHBIEIZIL, 0.3 mM Rulbpy) €1, 5t 10 mM H,S0, #Fvy, 450.30 ml T LTI, AGP 7T A
ERD L ZIIRFRHEEREDT-OIZ E-2 OFBEKE < H¥KT, 0. 3mL/nin THWB7DIZHBED T b L RHIEROR
DFEHEH HFTEFRE K 100 mM KH,PO, (pH6. 0) & CHCN L DIBIKR (50:50, v/v) %4y 0. Tal TER LA T LR L RE
L7,

AT DAL T THEE  C-LITE-] ZELTBE L Ltk BEHEAT D, SRRICHEEMD L TC1 L C2 &4
#il, B2 VYT DP % C-1 b C2 IZHBAT D, 253t DS AT L), 54 (AGP X5 &) RIZHUFEELGIVEX E-2
& C21k v DP 2HEERHHT 5, ThERRHZC-LIZE-1IC L > T, ROBREHEADT-HDEE(HEETT T,

BRRUER

1. BH&HORE L

A ECL 52 CDP &R 9 % & &, ECL 3RERIITE X ORI B S, DP O ECL SR DB#EStHEFIFHZ C-2 TD DP
DR T DLERH D, T TE2 RUC-2#AVWTIP OECLE (E— @) RO/ A X (v r 770
FORE) %88 L U TRIESGORELERIT LI, 1ZUHIZ, pH OFEICOWTRET LT, pH3. 046 7. 0 DFEH
TRMLICE 25, pHOLEFIZH ST pHs. 0 F TR ECL HBEHER L, ThLAETIIRE SR LIS, —7,
/ A Ri% pHO_ LG > TEARINTHER L=, IRIC, DBELFRENT 2 BRI THINE 15 CHON DREEITDVT 25 525 50%
OFEFETRET L=, CHON S BEHNEE5 & ECL SEIRD L7, /A XK L, £ofth, EERRIZAVS )~
BHE ORIV T Y 25 225 100mM DOFEFHCTRETL7- & 25 ECL SEEEIBHR L7, /A4 XTI L2 & Ash
o, FiZ, ECL MHREDOERR LB FEDRENTOVT 50 25 300 4 A DFEFE TR L, 0 0L EidRHEnRA >
Too 40 235 140 u A TR E <R UEMRZNLLE 300 u A T TR Uiz, —F, /A RAERINIER LI,
WIZASRRIRDONT = ) LEEEOIREDFIEITONT 0. 1 55 0. 4nM OFEFTHR- & 2 A, IREOHINIC{HE > T ECL 58
BEiBER L, £ Cs/nkb2EE L CEMRBLEREDX 80uA 2HA L, RICHRIIAROFE® 0. 4 5ml/nin
E—EIZ LT, B2 DRBORBICOWT, 0. 555 1. 7ml/min OFPA TR, HEOHEMIZ{E>T ECL SREER U
JARXGEF LR Ui, /=, E-2% 1. Oml/min & L THEINAROFREE0. 350, 7nl/min OFEHEATEELSE
=LA, 0. 4—0. 5ml/min TECL MEINIIE—E LR o7,
PAEDRERD B ERE, EERUEMEOSRMEEMA LT,

2. SYEEREDORE(



YN T 2 HPLC-ECL ¥ : ODS 7 5 AT &K B DP DFRFFEENIC DWW T EMARF R RET L, 1IXUDIC CHCON S &0
FEBITOVNT 50 26 BRDEEBH TIR~- L Z A, BEOBIIMT > TREFFFEIEL LELBEH Lz, &ICAV3 KiPO,
DFBEEDRIBUZDOVT S 25 H>H 100nM OFEFA TR, MEMEATH L &, RFIH ARV BB L, Bi&iC
DOEBTHWT pH3 75 6.0 DEEFE T, pH ORI T DP B8 RiF S B B LT-, ZOMSMERNOR
Rnb LS, EEREMEORMGZFA LT

AT BAA v F 7 HPLCECL ¥k : MIFDRBLED BBbE: BHNT, HPLC IZIEh T DAL v F U e ALK, L
DIZ, C-1 ZRAVVTRETO DP OEBEHHZEFHE L, DP % C-1 IT{RiFSE, % B-1 CREBE T HEEEAL
THRET U7z, DP §d C-1 1o LGS EIRIRRREB 2R L, CHON SRABD &85 L &z, REHEAKE-1
T 5 RIEHTT 3 Z & TR O EEIEMIIIAHERE S, DP OFRBEND L2330 o7z, 2 TLED E-1 M2
Lz, IZE-2 & C-1 #FAV VT DP DIEEERIFICOWTIRET LTz, C-1 I281T 5 DP DIRF LR ENITH D CHON 7@
EEEmEE, pH 20 &¥3 2 LItk > THRES BRI & ¥ 2 Z L0337, T, E-2 VT C-2 THPRS
BEEERT A Z L BUETHD, T T BWTLARL yF U T VAT LERVT, C2 1B 08IV T HHFETR
L7 IUBDIZC21200S T LEAVWBIEEERI LI, E-2 ® CHINBE% 2 055 3 5 %D T L X EhEt
L7c& 25, CHON BREDOBNI > TRIFARELIER LT, CHN §B% 50%L 33L&, Vv —7CTHFMEDRY DP
DIEENE NI, E-2 MRIT. DP O ECL S ORERGEEETILENH Y, MELEEHR L TLRRE2 25A
L7z, WRITAGP 7 L& RVBIF/ITOVVTHRET L 72, E-2 % 8mM KH,PO, (pH6. 2) : CHCN DIRIR T CHCN S &% 156 25 40%
DOFFHTRE Lz, BROEKRICHE>TRIEK, S HFHCRBH L, KiZ CHON & &% 15%ZEE LT KHPO, IEEDRE
(22U VT 15 A3 B 100mM OFEFE TR Uiz, IRBED_ERITFE - TR Uiz, B4 pH ORZBIC DU TRET L 72, 100mM
KH,PO, : CH,CN (80 : 20) DF5EMEA AV i, pHA. 0 B35 6.2 & EFTBILHE-TIRIFIBER L=, ThODEREBERMO R
L SEDHELSHEZER LT LR, EERUMEORG2EEA L,

3. LU UNHT AHPLCIT X B DP BUAISHT
LR CRE LREL L ERGETTO P D7 = /5 2%R 1ITRT, BEXTRENEZT IV EE0n
BEL BAFT. | RIS 10 S CoBERIIISET -, TRRO DP 84K 8 B BIC W TEBAIE LR E R 117, Wiho
BANZ OV T HBRCEIH R Tholz, AEOBESIOWTRELIZLZA, REHRIX 0.198 pe/mL~4.96 1
g/nL (r=0. 9997) D RIFREHREMEA B b, FEMIX 1. 8% TH Y, [EUNERIZ 99, 63% T, MR THRIZ 0. 06pmol (S/N=3)
LHRTDHLOTH '

1)

Lol

B e ———
0 5 10 15 thwn

Fig. 1. HPLC chromatogram obtained from disopyramide Phosphate in
Tablets (1)disopyramide (2)unknown impurity



4. BT LA vF ¥ HPLC-ECL
4-1 ODS BT L&EFAVV-5HT%

Bt L7 HPLC S CRIE L7 & & D, DP FIMBEMIEA L/ by nv b /T hDO—FIER 2(TRT, MiF
POED b D5EED BIFCHE L — 7 135807 b o e, RIEOHEESC OV TR LIZ L 25 REFRL 0. 341 pg/nl
~6. 11 p g/nL (r=0. 9997) TRIFLEMRBURAE Do, BN 3. 32% (2. 73 1 g/mL MK, n=5) TH Y. ENXKIT 99. 91%

(2.73ug/ml MiE, n=5), ¢HMRBTAHDOTHo7, -, RETHRIZS. 8%pmol (S/N=3) LHWRTRLDTHo1

(B

e
oy

0 5 10 15 X 2 thin

Fig. 2 Chromatogram obtained from disopyramide in serum
by column switching HPLC system (1)disopyramide

4-2  AGP N1 T LEFAVV=HHTR
Bk L7 HPLC & CRIE L 7= & &, P FIMEEMIEN S/ LN o= N7 LA0—fER3ITTFT, RIE
& SIS, PO b OSEED RIFTHIE Y — 713880730 o 7z, AETOBRBMEIZOWTRATBR
IR, AREOHEESIZOWTRELIZE 24, REEI0. 341 pg/mL~5. 11 xg/mLR(-), r=0. 9997 ; S(+), r=0. 9990) T
BAFREREMENE O, BEMIIRG) X4 12% 2. 73pg/nl MiF, n=5) S(+)iX4.07% (2. 73 ug/nL MK, n=5) Th
0. ENXLITR(-)98. 6% (2. 73 pg/ul MiF, n=5), S(+)iF98. 1% 2. 73ug/ml MiF, n=5) LHWRTHHDThoT,
iz, BRHETRRIZREG), S FNEH6.8%pmol (S/N=3) LRI HHLDTH-7

0 5 10 15 20 25 t/ain

Fig. 3 Chromatographic seperation of Enantiomers obtained from disopyramide
in serum by column switching HPLC system. (1) R(-)DP, (2) S(+)DP
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DP Dff{E CrRmBE AR OtTiE % BA%E L, AEORIHRIINT = U MEEE2REME L LT bDOTEZT I L OFERL
BRUATRETH D, BE, BIRMEICENTWA LB A D, Fi=. HfEEE LTHV: HPLC BAESRBIE~OERYES
ThHY, BRE BEHSEN TS bDTHD, MEDOHEAGHICI>T, XVENOIENRR TEbDOLE
Z5NB, SREICERB~DERICOWTRINT B Z LItk > TAL HATE AERWRFIEL 25 Z EIEEN S,

BE3

1) M. J. Mirro, A. M. Watanabe, J. C. Bailey, Circ. Res., 48, 867(1981).
2) J. Hermansson and M. Eriksson, J. Chromatogr., 336, 321(1984).

3) H Takahashi, A. Tamura and H. Ogata, J. Chromatogr., 529, 347(1990).
4) K. Uchikura and M. Kirisawa, Anal. Sci., 7, 803(1991).

5) K. Uchikura, M. Kirisawa and A. Sugii, Anal. Sci., 9, 121(1993).
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— AR EEH SR E—
BARAMEE REBK -
ROPOCHERE (PET) EQFMA—S  VRRICETAMBERERUIEE

MEFRE W@ #=
BABFZERE  MITBEABRSREZREHER
B fREZE - &

25

INBEERAZE—ER (WAEAET) BEEHS=REEEHZOBHICLY, AEKREZHHALEY
O Y i/ # % (Positron Emission Tomography: PET) (2R b 259 - BFIC OV CHlEZ4T ) & & 1T, PET
PEBROERCBRRTECMTICAERTH 22, AICERATREDPIIOVWTERRERETo 20 F12.
RERREEHAKRERLVEREROBESIEHEES N, AT, PEFNERKZEN LIS KRER -
PEEZ#ZEOCOERFER (X)) EEEHEEMEEERORHICL Y, Ak2FMALERZT
trdbic, PEREABEENSEBBETESRN 7V 7427 =T7#EF#4 (Asia-Oceania Federation of
Nuclear Medicine and Biology: AOFNMB) RETb 32 B BRUMEFFTEEEFZER T AOFNMB BHF
ETLHOMBEBR LIS, BEFORE, #IC PET ORESLLR. 512 2004 FIFEHICCTH
#Ehs AOFNMB £ 8 HARICHEL T, MEOA LR LT TV T7TEAOHBEFOERREICIOVTHE
RREBETo7

MR- B¥RE
(1) WBEEMKXEE—ERE (UBEEKXE)

FERICENT, BEZFTFTONRE - ERPREICRE - TRLTBY, HICPET 2 HV-H%E - ER
BAREZBELETHLH, TOBRRIKRZZL.PETHR - BESTFTCOREETHLBED S O MG -
EEROBAIZ, ELH»% PET iR - EROHEECATREEZEZ LN, 40, IUBEERAKZORBBIZEL.
10A 14825 16 BT TUTO4HEEZTo ., BB,

REEL
1. Overview of Nuclear Medicine as Molecular Imaging
PET ICRR SN A2BEFEE B, K - KFL oA EERBREOEBILXTRETH Y, 5 FER
(Molecular imaging) &N %, BEORT, ZOEBRMS2r L BERIIE I L TRREETCOHENOR
RzBEALT, SFEGOR S ZRET L ERICHRANOREIIOVWTEI L,
2. PET Oncology in NIRS

B REZREHER (BERF : NIRS) T, # 20 F£51ICKRETHOH T PET MEI M S L TLE,
FOHFCOREMNLIFICH Y, PETHRLZEEL TEAN, 94 EL LB SN BEEFAICHTIE
HFREBENDO PETHEDEBRIATH D \ FICPFABHICERPELZVERELR D 2OH B, ZOHF T,
PETIC X # CT £ MlAEDLE/ PET-CT L W) RBEMEERRES L, BRICEFHICERLOOH S, L
PLEBLEATIR, REMIZLAPRBSIATELT, FORELMEARREBH L, TR L o TH
C PET-CTAER LBOAFEICBWT, BHEOREREAXYPHRINL,

3. Present and Future of Nuclear Imaging in Neurotransmission Function

BEFTIX, Bo@BS% PET 2 AV ANEEEREOEZLICL > TREFRL TVIH, FILHER
RIE, BRIEEESOBHER, TVINA T, N—F UV UVHEEOHBRRBIIB W TRERHONE
EHELTBED . CNOLDOVTORFOMAELHATH L E LIS PETIHRDOEDFIZOWTHEIB L

4. Overview of Molecular Imaging in Nuclear Cardiology
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BREBEEBICBITSPET 2 G0 L LIBEENE - BEEE, B, PAICE LLBEELHSF TH 55, PET
WEBELT, BEDOELTFUEHE (Single photon emission computed tomography: SPECT) D% &4 & PET
HECEIBRRLFRBELX DT FEHBL LTOBA»LBH L7,

(2) FEBMEMKERHDOOEHRER - PEEEHEROOERHAER (LRT)

10 17825 18 B2 T, PEBNEMAKZEN LCOERER - #EEZHZROOLERF LT
EEHNEEMEESBOBRF I VERLFH L. REFOBN 2R LD TPETHEZPLL L-FEHETT
ol BHEMLEHHLSVEH LI AT EREH L, AL, '
HEES
Introduction of NIRS and PET Researches

HEFIZ, EEFBFICBVWTHFADESTREREPLIIToTwEERL2OT, FHEDL ) RERSE
KBOEMPZE - EEBRICEEASHIZALONTYREVOT, ELVWEBNA21To2%, BBREAEREZ DL
ELTC, FFEEOBEP GHFROBMICOWVTERIE TS L HICERBEZILOVWTIERLA, T4, &
E CRERYHA TV ILHHBEEOHF LVEMEF TH L7534 ¥ ¥ —C 5 & 2 BEGRSHIERN
DEMERT— 7 BN L T, L DELE (Regeneration) & ERFE (Apoptosis) ASEIEFICEZEMTE 5
TEEEEFEE L,

B, COWRICE., EEAFE—EREEEEMEIEEIRBABRLBEDE LELEHONRHEE LS
LTEBY, BRLEBERERZITo 0

(3) WEEFSBEFQSRUBSETS 747 FHESES (AOFNMB) SR EDSH
FHEFmoHEBETLIH Y, PEEEESREEFSEBEETCE S A7V TA T T7THREEZS
(AOFNMB) 2ETHL H BB RUBEESSELEZR T AOFNMB HHRFETH H A BEKHKIEEH
HELAPEIEBIT2HMERBER LIIZREIF/HKETV., BEZORE., FICPET ORERPLER, &5
12 2004 LRI TEM SN 5 AOFNMBE S EASKEEL T, GENALZ LT 7 V7 2hORELDE
BEBEIZOVWTHIERLHR 2T o, FHIZ. AREERIESEE 20121, BEOEEH L2 SMH MR
MREZEZONBZDT, FERICETELZLTERHICKRBELTHEPLORBHLZEMEHETS L O A
vE—TVERBELAAVLIVERDNBZZ L EZHBALYZ, BERIIEVICOIRES AICHESILEE -
BE - PEMEZSE (RINEERT) CHEEFELTWREDZI L THhHoT, AREDHINE, 7TV
TEEROKEZNE - EROV NV ER LETA2EFOBZEZFLONS,

BRORR - RE '
FEREZEDESEHIE, 5004480 Thh (HACHAMEFZSALEEIZ3,5004) . ABEER
BETH), K- BEE2ORELAGFELSRERL TS Y, hEICBITABEENE - EHfIZS
BETEITHBACEZBILEEEVEVWEEDRS, LAPALEYFL, REBBREZHOLLEAYT7TA D
FI0F Y RRETHEREAT HCPET-CTOEREZZBE LTEER, LiEL o - XKBHTRERES L
D0HD, —H. KETHEOHFBHTIE, AWEFEICRFEBLLWbOIH2H, HBEHL oA
YIIDERIL, RRIUBENLEIVEDHIERLLAL, 1 VY 75E&BIIOVWT, AABEENICHS
TELBARDI NSV EEDNRLY, BATEEICE s TE DN ABEFEWE, 4 PET ICHE
L7c2onyik, SBPETZHEBHICEAEELTHTIILTH2PEICL - TOARWICEMTES Z LIX
FEWRWEERL L,

SROZREESE
E LR gRO L, MOBEXBEERKRLOEREZTTFICL T, KB THEBHICRREE
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EEZIFTARTITSHE2EFET 200D THbE, /2, FEKBWT, PET 0ERMBEICHEEL T, K
EMTHEDLIRZFHR I/ ONOPERSNIEEOEBEBHICHH., 22 VEEELZTXFAN- M L2RET
BLERERBLTWS, 272l E—LBoTIVHERE, BETHY BFEZHE~OHFIKEW
CEEHLRAIZV,
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BK virus infection in renal transplant recipients
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3. SROMAREE

To detect BK virus in carcinomas because BK virus is a potential oncogenic tumor virus,
To detect JC virus in urine samples from the renal transplant recipients and urinary lithiasis
patients, and then analyze the sequence of JC virus genome of positive cases.

To collect urine samples of the renal transplant recipients from China and detect BK virus and

JC virus, and compare whether there are differences between in China and in Japan,

4. EEHITFEOER
BAEAIBAICKTHOELRVEIRICH SRR BAEREEL LI ITR), KEOE
B&IC bIENLTE TVET, BK UA L ZOHED X 2 i BHE0BE CREMBOH
WHABRR D o= LR T L, BIEMICRY F—< DA VR EELZ DN, BK Y
ANREBEEENE LR, BEERZDEFAZ & >2ITE LT, fioBHEFAIR=2 fa—
A b LTRAERE ORI S CRME VT BK VA LRORIMERSE L, SbIE
MEFIIZOWTIZ Y A VADE % RFLP EPRFI 2 EERE L THARRNEZBIRAVEL
2. EHROBNCILFERRELET b, BENORY F—< VA VA THB IC ULV
T HHFERER > TVET, &bIIIRXOPHRSLHFEBH ORI bMbo THS
MictEEZZ R LTVET,
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Abstract

We collected urine samples of renal transplant recipients and urinary lithiasis patients and tissue specimens
from autopsy individuals received renal transplantation. 327 base pairs of VP1 region and 149 base pairs of large
T antigen were amplified by PCR and nested-PCR, respectively. The infective rates of BK virus are high
compared to normal population. BK virus subtype is predominantly type I. Immunohistochemistry can
identify BK virus location combining with histopathologic changes, but its specificity is questionable. PCR is a
sensitive and rapid method for detecting BK virus after renal transplantation before the histopathological
demonstration and provides a useful opinion for monitoring immunosuppressive therapy.

Key words BKvirus renal transplantation urinary lithiasis

Purpose

Primary BK virus infection occurs during childhood. After the primary infection, the virus remains latent in
blood cells and in the urinary tract, and can be reactiviated in some conditions such as immunocomprised state,
pregnancy, and diabetes. In recent studies, BK virus and JC virus have been implicated as a cause of interstitial
nephritis in renal transplant recipients. Immunosuppressive treatment with tacrolimus and mycophenylate
mofetil appears to increase the risk of viral reactiviation in renal transplant recipients. Four BK virus genotypes
with characteristic amino acid at VP1 gene product are identified. In our research, we revealed BK virus infection
in renal transplant recipients and urinary lithiasis patients, resolved BK virus subtype and determine DNA
sequence of VP1 region, and showed localization of BK virus in tissues by immunohistochemistry and in situ
hybridization.

Materials and methods

1. Collecting urine samples and autopsy paraffin sections.
241 and 113 urine samples from renal transplant recipients and urinary lithiasis patients. 12 kidney sections,
12 lung sections, and 3 brain sectionss from 13 autopsy individuals.

2. Purification of DNA from these samples.

3. Checking DNA status by beta-globin amplification using PCR.

4. Amplify BK virus genome by PCR.
For beta-globin positive DNA, 327 base pairs from BK virus VP1 region was amplified using urine DNA. 149
base pairs from BK virus large T region was amplified using autopsy specimens by nested-PCR.

5. Determining BK virus subtype from VP1 genome by restriction endonucleases digestion using Xmnl, Rsal, Avall,
and Alul.



6. DNA sequencing.
PCR products were seperated by 3% agarose gel electrophoresis. Bands corresponding to BK virus viral capsid
protein VP1 products were cut and dissolved using Geneclean kit. Sequencing reactions were carried out by
sequencing kit. .

7. Immunhistochemical detection of BK virus by anti-SV40 T antibody.

8.Detection of BK virus genome by in situ hybridization with BK virus whole probe.

Resul ts

1.twelve of 71 B -globin positive renal transplant cases were positive for BK virus VP1 region, in which 11 cases
were type ] and 1 case is type [V. Two of 20 PB-globin positive urinary lithiasis cases expressed BKV VP1
region, which were type I. In 13 autopsy cases of renal transplantation, 7 /13 were positive for BK virus,
7/12 in the kidney, 5/12 is involved in the lung, and 1/3 in the brain. (These results were shown in Table 1,2,3 and
Figure 1,2,3).

2.The sequences of one renal transplant recipient are consistent with BK virus.

3.Immunohistochemistry showed that BK virus was located in the nulei of tubular epithelium and interstitial cells,
but non- specific staining is conspicuous. True positive cells showed enlarged nuclei with ground-glass
appearance. (Figure 4)

4.BK virus cannot be detected in situ hybridization

Conclusion

1. Rate of BK virus infection in renal transplantation recipients (16.90%) and in urinary lithiasis (10%) is higher
than that of normal population (0.3%). For autopsy cases, the infective rate of BK virus ( 53.8% ) is more than
half cases. '

2. The BK virus subtype in renal transplant recipients was predominantly type 1.

3. Immunohistochemistry is a useful method for detecting BK virus location, but its specificity is questionable.
Evaluation with histological changes is necessary.

Discussion

BK virus as a human polyomavirus has been associated with urinary tract stenosis in renal transplant patients
and hemorrhage cystitis in bone marrow transplant patients, virus isolation and Southern hybridization analysis
demonstrate the kidney is the main site of BK virus latency in healthy population. however PCR analysis indicates
that BK virus establishes latent infection in multiple organs. Latent BK virus infection of the renal epithelium is
reactivated by immunosuppressive state, leading to viruria. Asymptomatic viruria with BK virus occurs in 0.3%
of non-immunosuppressed patients and 10-45% of renal transplant recipients. Our results are consistent with
these results. The high infective rates of autopsy cases after renal tranplantation demonstrate that BK virus may
cause graft failure.

Literature
1. Nickeleit V,Klimkait T.,Binet IF, etal. Testing for polyomavirus type BK DNA in plasma to identify
renal-allograft recipients with viral nephropathy. N Engl J Med 2000;342:1309-15.
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Figure legend
Figure 1. The electrophoresis results of PCR products in renal transplant recipients and renal lithiasis patients.
327 base pairs of BK virus VP1 region was amplified in BK virus positive cases. The numbers on the images
stand for the number of patients. T: renal transplant recipients. S: urinary lithiasis. P.C: positive control.
N.C: negative control

Figure 2. The electophoresis results show restriction endonucleases digestion of PCR products for subtyping.
Left image of 2A, left half of 2B and 2D. Digest VPI region of BK virus with XmnI showed that the BK virus
subtype I was uncut , and the BK virus subtype [V of T61 patient was cleaved to develop 244 and 83 base
pairs . The right image of 2A shows that BK virus subtype IV of T61 patient was uncut with Rsal. The
right half of 2B showed that the 327 base pairs bands were cleaved with Avall to develop 237 and 90 base pairs.
2C. Digest 327 base pairs of PCR products with Alul show that the BK virus subtype I was cleaved to form 186
base pairs and 141 base pairs. :

The numbers on the images stand for the number of patients. T: renal transplant recipients. S: urinary lithiasis.
P.C: positive control.  N.C: negative control.

Figure3. The electrophoresis results of nested-PCR products in autopsy cases of renal transplantation by BK
virus large T antigen. 149 base pairs were amplified in positive cases. The symbols on and under the images

stand for names of organ.  K: kidney. L: lung. B: brain.

Figure 4. Immunohistochemistry showed that some nuclei of tubular epithelial cells are positive for SV-40
large T antigen expressed by BK virus.
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Table 1.

BK virus positive cases of urine

number Total numbers | BK virus positive cases/ BK virus posttive case
of urine B-globin positive cases I I il I\
disease samples (%)
renal transplantation
243 12/71 (16.9) 11 1
renal lithiasis 113 2/20 (10) 2
Table 2. BK virus subtypes of positive urine samples
Patient number BK virus subtype
T0 I
T1 I
T53 I
T61 v
T107 I
T149 I
T207 I
T213 I
T216 |
T222 I
T231 [
T233 I
S13 I
S20 I
T: transplantation S:Urinary lithiasis

Table 3. BK virus positive cases in renal transplant autopsy on paraffin blocks with PCR

amplification
Organs detected | Positive percentage of BK virus
Kidney 7/12
Lung 5/12
Brain 1/3
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%92 B BAREERELS (18) - Comparative CGH and histological analyses in
diffuse-type gastric carcinoma.

%62 B AAEELSKES (A15RB) - Comparative CGH analyses of diffuse-type
gastric carcinomas with and without tubular adenocarcinoma component.
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Abstract

Gastric carcinoma (GC) has been classified into the diffuse and the intestinal types. Diffuse-type GCs at advanced stages are
thought to derive from intestinal-type as well as diffuse-type early GCs. In the present study, we focused on diffuse type GCs with
minor tubular components (TC) to clarify their derivation. We applied comparative genomic hybridization (CGH) and array CGH
to the DNAs that were taken by microdissection from multiple portions in individual tumors and amplified by degenerate
oligonucleotide-primed PCR, and compared the results with those in diffuse-type GCs without TC. We found that the occurrence of
the tumors with TC inclined to older, male patients. Frequent stemline changes common to the samples in each tumor were 8q+,
7p+, 3q+, 20q+ and 10p+, being basically different from those in the tumors without TC. The number of chromosomal changes
was greater and 6p+, 10p+, 10g+, Xp+ and 4q- were more frequently detected in the tumors with TC than in those without TC.
Within individual tumors, no significant difference was found in the frequency pattern of chromosomal changes between the
samples of TC and the others, suggesting their derivation from the common precursor. We noticed that there were two subgroups in
the tumors with TC: one with 5p+, 6p+, 7p+, and 10p+ and the other without them. The latter had the cytogenetic and
clinicopathological aspects common to those in the tumors without TC. The analysis of clonal evolution process by constructing
dendrograms in each tumor gave the resuits consistent with the notion that the latter subgroup may derive from diffuse-type GC

without TC and the former from tubular adenocarcinoma.
Key Words  Gastric carcinoma: diffuse type, CGH, array CGH, Laser microdissection

Introduction

During the past decades, progresses have been made in understanding of the molecular events in the tumorigenesis and
progression of GC [1]. Cytogenetic data have also been rapidly accumulated recently since the advent of comparative genomic
hybridization (CGH), which is proved as a powerful screening method for detecting cytogenetic alterations in solid tumors [2, 3].
Despite these progresses, the reports on genetic and chromosomal aberrations in GCs were not consistent with each other.

‘We have recently developed the method that enables us to limit earlier events from many chromosomal changes detected by
CGH [4]. Applying this method to early and advanced diffuse-type GCs, we demonstrated that advanced GC of this type may have
progressed from early GCs of the same type by acquiring additional chromosomal changes [4].

In clinical practice, however, diffuse-type GC with TC is not uncommon, the cytogenetic characteristics and its relationships
with intestinal type GC and diffuse-type GC without TC remain to be clarified. In the present study, we thus focused on diffuse-

type GC with TC.

Materials and methods

Tumeor samples
A total of 123 tumor samples were taken from 27 cases with gastric carcinomas, including 8 cases with minor tubular component

(TC) (cases 20-27) and 19 cases of diffuse-type cancers without TC (cases 1-19). In the tumors with TC we examined, the tubular

component accounted for less than 30 % of the tumor.



Laser capture microdissection and DNA preparation

We carried out microdissection of tumor cells from tissue section as described previously (4]. In individual tumors, we took
about 500 to 5000 tumor cells from each of 2 to 8 different parts, in which tumor cells accounted for 70% or more. The films
containing tumor cells were digested in 40 ul of proteinase K solution at a concentration of 200 pg/ml for about 70 hours at 42 °C.
Whole genome amplification by DOP-PCR

We amplified sample DNAs by DOP-PCR in two phases as described previously {4}, which gave the PCR products of more
than 2 Kb in size, being suitable for nick-translation labeling.
Probe DNA labeling, CGH and digital image analysis

DOP-PCR ampilified tumor and normal DNAs were labeled with fluorescein-12-dUTP and tetramethyrhodamine-5-dUTP,
respectively, by nick translation [5]. Hybridization and image analyses were carried out as described previously [4]. Gains and
losses in DNA copy number were defined by green to red ratios (G/R) > 1.2 and < 0.8, respectively [4]. High-level gains
(amplifications) were defined by a G/R21.5. Chromosomes 1p32-pter, 16p, 19, 22 and Y were excluded in the analyses.
Random priming labeling and array CGH analysis

We labeled tumor DNA and reference DNA of the same sex (100 ng each) with Cy 3-dCTP and Cy 5-dCTP respectively, by
random priming reaction, and carried out array CGH following the manufacturer’s protocol. GenoSensor Array 300( Vysis) which
spotted with 287 target DNA clones including locus markers, proto-oncogenes and tumor suppressor genes were used. Target spots
were automatically identified and analyzed by the built-in software. The loci with amplification were defined as a mean T/R ratio >
2.0, and the loci with a T/R ratio < 0.6 were considered as losses [4].
Temporal analysis of CGH results

In order to assess clonal consistency, we compared the positions of breakpoints among the samples as reported previously [4].
We defined the common alterations shared by all the samples in each tumor as stemline changes, those shared by multiple but not
all the samples in each tumor were described as recurrent sideline changes, while the other changes unigue to each sample as single

sideline changes.

Results
1. Cytogenetic alterations detected by metaphase CGH

The chromosomal copy number aberrations detected in 54 samples of the 8 tumors with TC were summarized in Figure | and
Table 1. The total number of chromosomal aberrations per sample was significantly higher (£ = 0.006) in the tumors with TC
(14.02+7.65 (SD)) than those without TC (10.57+ 5.80).

High level gains (amplifications) were detected in totally 26 chromosomal regions in 7 of the 8 tumors with TC (Table 1,
Figure 1). The mean number of amplified regions in the tumors with TC (6.00 £ 5.45) was much higher than in those without TC
(1.1t £ 1.24) (P=0.0009). The recurrent amplified regions in the tumors with TC were at 8q24 (5/8), 7p (4/8), 20q (4/8), 5p (3/8),
and 13q (3/8). Copy number gains at 6p, 10p, 10q and Xp and copy number loss of 4q were significantly more common in the
tumors with TC than those without TC (P < 0.05) (Figure 2A). In individual tamors with TC, there was no significant difference in
the frequencies of any chromosomal changes between the samples of TC and those of SIG/POR (Figure 2B).

2. Array CGH analyses

The array CGH results of the tumors with TC are presented in Table 1 and those without TC were shown in Table 2 in Ref 4.
The most frequent amplicons were at 8q24 (5/8), 7p (4/8) and 20q (4/8), followed by 5p (3/8) and 13q (3/8). In the tumors with TC,
CMYC was involved in the amplicon at 824 in 4 cases, but in case 27, PTK2 instead of CMYC was proved to be responsible for
this amplicon. EGFR gene at 7p12.3-p12.1 was amplified in both groups with and without TC. In the 20q amplicons in our series,
amplifications of STK15, CAS, and ZABCI were involved.
3. Temporal analysis of CGH results

In the tumours without TC, 8q+ (5/19), 8p+ (4/19), and 17p- (6/19) were picked up as frequent stemline changes [4]. In the
individual tumours with TC examined, we also detected the stemline changes, such as gains of 8q (6/8), 7p (4/8) and 10p (2/8).



Gains at 8p and 10p were not frequent but appeared to be specific to the tumours without and with TC, respectively (Table 2).

Table 1. Frequencies of Chromosomal Aberrations of Total, Stemline and Sideline Changes in Diffuse GCs with TC
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T See web site http:www.helsinki.fi/~Igl_www.html. The bold letters indicate the genes that showed amplifications in array CGH.
The genes with # indicate they were detected in more than 35 % of the cases. The genes with asterisks are the putative target gene
(s) corresponding to the amplifications in CGH analyses (at the loci shown in bold letters in the left end column). 1 See web site
http:www.helsinki.fi/~1gl_www/CMG.html. The bold letters indicate the genes that showed losses in array CGH. Genes in
parentheses are not included in the Genosensor array 300 chip. AMP= amplification; TC= tubular adenocarcinoma component.

Table 2. Frequent Stemline Changes between the tumors with and without TC

N _ 8q24+ 8p22-23+ 17pl2-ter-  Tpl4-22+ 3q26-ter+ 209+ 10p+
Tumors without TC 19 5263%) 4(21.1%) 6@3l6%) 3(158%) 2(105%) 2(105%) O
Tumors with TC 8 6(75%) 1(125%) 1()25%)  4(50 %) 2(25 %) 2(25 %) 2(25 %)
Cases 21, 22 2 20100%) 1(50 %) 0 0 0 0 0
Cases 20, 23-27 6 4(667%) 0 1(167%) 4(66.7%) 2(333%) 2(333%) 2333%)

We picked up the minimal overfapping regions of the chromosomal changes which were detected as stemline changes in
20 % or more of either tumor group with or without TC, as indicated in bold letters. TC = tubular component, GC = gastric

' cancer.

Discussion

Within individual diffuse- type GC with TC, there was almost no difference in the pattern of chromosomal copy number
aberrations between the samples of SIG/POR and those of TC (Figure 2B). This finding and the presence of stemline changes
common to TC and SIG/POR indicate that these components are of the same lineage and that this group of GC is also monoclonal
despite its marked histological heterogeneity. Between the tumours with TC and without TC, however, the genetic lincage appeared
to be different because the patients bearing the tumours with TC showed significantly higher male/female ratio and age than those
without TC. This notion was supported by the findings in CGH analysis that the frequent stemline changes of the tumours with TC
were 8q+, 7p+, 3g+,
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Figure 1. Metaphase CGH results in 54 samples of 8 tumours with TC., The regions of copy number gams and losses in all the
samples are shown as the bars on the right and left sides of each ideogram, respectively. The thick bars mean amplifications.
The results of the same case are marked with horizontal bars with case number. Black and grey bars represent stemline and

sideline changes, respectively.

20g+ and 10p+, which were different from those of the tumours without TC (8q+, 8p+ and 17p-) (Table 2). Although 8q+ was
included in the recurrent stemline changes in both groups, array CGH disclosed that the target genes were different; C-MYC was
involved in the amplicon at 8q24 in 4 of the 5 tumours with TC bearing this amplicon and PTK2 was in the other one, whereas
neither C-MYC nor PTK2 was involved in the amplicon of 8q in the tumours without TC [4].

Among the common sideline changes, gain of 10p was detected in 75 % of the tumours with TC as stemline changes or
recurrent sideline changes (Figures 1, Table 1) but in none of the tumours without TC we examined [4]. In both intestinal and
diffuse types of GC, however, 10p + was reported infrequently. At 10p, no oncogenes have been reported so far. However, GATA3
and two loci, D10S249 and D10S1260, were amplified in case 27.

Based on the chromosomal constitution, diffuse type GCs with TC examined were further classified into two subgroups: the one
with 5p+, 6p+, 7p+ and 10p+ (6 cases) and the other without them (2 cases). All of the patients of the former subgroup were male.
Their tumours did not show a layered structure in their mucosa lesions that is considered to be a remnant of the growth pattern in an
incipient phase. Moreover, these tumours had numerous chromosomal alterations including 3 or more loci of amplification. The
patients of the latter subgroup were female. Their tumours showed a layered structure and a spreading growth in the mucosa, and
had fewer chromosomal alterations and amplifications than those of the former subgroup. The analysis of clonal evolution process

by constructing dendrograms in each tumor gave the results consistent with the notion that the latter subgroup may derive from

diffuse-type GC without TC and the former from the intestinal-type GC.
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Figure 2. The pattern of frequencies of chromosomal copy number changes. The pattern was compared between the diffuse
GCs with and without TC (A) and between the samples from POR/SIG components and from TC (B). The asterisks indicate
statistically significant differences (P < 0.05).
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Tablel. ABC* CBC*VBCIBIIZIZXNKRIANDO®RE

ERTH IZ AR ELERE WERE GERE
%ﬁAﬁ% g(VI w2 W3
2 1 X2 X3
REERET 5 HER Y1 Y2 Y3
.................................. WaRMmER®x . T2 I3
= ABC CBC VBC
RBTH A A hRH IZRRSAN TZRNESAN aXRESAN
ZHE3T 5 ZHER SHER
BnEY3 FnEE HEE R
M ERET S 12 LI P % A MEHEER —
REEEHT D 12 BRI 2 A R¥EEER RE4K
jBs e e 2 2 3 2 ik g HREEK
Hhoe L (I 7 EEEH 4 80 0 0 4
BEBMEHERTS EEAHEA FIERR
HIS 2T 5 BHE A SR AR T 35 B B
FEEEET S BRI H % i -
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mER AL (REHK)
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Table2. JXA FEHEDOHE
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Table3. ABC, CBC, VBC I2& % 3 DOREDIX MtHE

3 DOREICEITHIA

(U.S. $) BRRBHERIAN w2ns  hEBRE  REYRE
ABC
EEANGR 83,695 52,575 13,247
#Et 72,454 2,279 7,582
AER 652,165 148,381 211,110
HREERAR 514,396 5,655 9,844
ZHRAQ) 45,620 43,360 1,577 684
B % A (2) 207,639 197,351 7,176 3,112
MEHZ MR A (3) 51,233 49,955 759 519
RERETMRAGQ 46,695 29,933 11,973 4,789
BEEHEBHA®G) 42,157 41,204 303 650
HasEEE A6 42,734 41,849 225 660
EHSEHRA® 8,387 8,001 269 117
&I R A (8) 25,670 12,795 7,474 '5,400
B2 49910 1 ) % (9) 17,486 7,494 4,247 5,746
{HBA - 2288 % (10) 2,853 1,223 693 937
BELK-K-HZ(11) 7,200 3,086 1,749 2,366
FEEF12) 3,527 1,511 856 1,159
EEEO13) 1,293 823 192 278
FOMBEEANEEQD) 12,168 6,950 4,121 1,097
=11 1,768,244 250,502 269,297
REE (%) 0.00% 0.00% 0.00%
CBC
BEZEAHR 83,695 52,575 13,247
gt 72,454 2,279 7,582
HER 652,165 148,381 211,110
BERMEDR 514,396 5,655 9,844
BRESFHRQ) 445,757 423,671 15,404 6,681
ERBFRQ 25,670 12,795 7,474 5,400
HERE3) 31,066 13,314 7,545 10,207
RE#HRG 12,168 6,950 4,121 1,097
a&t 1,779,440 243,433 265,169
REE (%) 0.63% -2.82% - -1.53%
YBC .
BHEAGR 83,695 52,575 13,247
R 72,454 2,279 7,582
HER 652,165 148,381 211,110
ERRMEAR 514,396 5,655 9,844
iHf::3m A 55,429,297 293,961 174,301 46,399
=13 1,616,670 383,190 288,182
RBEE (%) -8.57% 52.97% 7.01%



Table4. EHEEDHLE

AZFKESANE P AFEEEK iﬁﬁ)ﬁ
7.01%~52.97%
VBC 1 45 - (22.85%)

. ABC 11 350 0.00

0.63%~2.82%

CBC 4 47 (1.66%)
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Abstract (EE)

Surface molecules play an important role in a wide range of cellular functions. To develop an understanding of the
role for cell adhesion-related molecules (CAMs) in undifferentiated ES cells, we examined the distribution of cell
adhesion-related molecules (CAMs) among mouse ES cells. We also observed the spatial distribution on cell
surfaces before and during differentiation. Flow cytometry showed that 51% of the undifferentiated cells were
positive for SSEA-1, while PECAM-1 and ICAM-1 were present on 75% and 81% of the undifferentiated ES cells
respectively. In contrast, 98% of the cells were positive for CD9. The cell-cell heterogeneity of SSEA-1, PECAM-1
and ICAM-1 among the undifferentiated cells in the ES colonies was evident by immunohistochemistry and
immuno-SEM, supporting the flow cytometry findings. In contrast, microscopy showed that nearly all
undifferentiated ES cells strongly expressed CD9. SSEA-1 was located preferentially on the edge of low
protuberances and microvilli and formed clusters or linear arrays of 3-20 particles. PECAM-1 and ICAM-1 were
randomly localized on the free cell surfaces, whereas CD9 was preferentially localized on the microvilli or
protuberances, especially in the cell periphery. The SSEA-1" fraction of magnetic cell sorting (MACS) formed
undifferentiated colonies 2 days after plating. Flow cytometry showed that SSEA-1 negative cells emerged again
in these colonies. Differentiation induced by retinoic acid down-regulated the expression of all CAMs mRNAs as
determined by RT-PCR, and their reduction or disappearance was also evident by flow cytometry. immuno-SEM
showed decreases of SSEA-1 in the differentiated ES cells, though some clustering still remained. Our findings
help to elucidate the significance of these molecules in ES cell maintenance and differentiation, and suggest that
cell surface antigens may be useful for defining the phenotype of undifferentiated and differentiated ES cells.

Key words: embryonic stem cells, SSEA-1, cell adhesion-related molecules, immuno-SEM and TEM, flow
cytometry

Introduction (¥8)
Embryonic stem (ES) cells are derived from the inner cell mass of blastocyst stage early embryos and have both
pluripotency and capacity of self-renewal. Thus ES cells can serve as experimental models for studying early
embryo development and differentiation, and may serve as sources for cellvtherapy of various tissues and organs.
Mouse ES cells can be maintained in an undifferentiated state for long periods under given conditions and be
induced to differentiate along various pathways, depending on culture condition. A common feature of mouse ES
cells following induction of differentiation is a change of cell colony morphology from dome-shape to monolayer.

. This change in the cell-cell and cell-substratum interactions suggests that the expression of intercellular or
celllextracellular matrix adhesion molecules on these cells changes upon differentiation.



Embryonic cell surface molecules have been viewed generally as lineage markers and regulators of cell-cell
interactions. Cell surface carbohydrates are implicated in a number of membrane-modulated phenomena such as
cell aggregation and adhesion. They play a role in the cellular interactions of the immune system and in normal
cell interactions during the embryogenesis of pre-implantation mouse embryos. Expression patterns of cell
adhesion related molecules such as SSEA-1, ICAM-1, PECAM-1 and CD9 occur in undifferentiated and
differentiated ES cells.

In the present study, we examined the surface ultrastructure of mouse ES cells, and the spatial distribution of
SSEA-1, ICAM-1, PECAM-1, and CD9 on the cells. In addition, we further investigated the changes in the
morphology and the expression of these CAMs upon the initiation of ES cell differentiation. We report for the first
time the spatial distribution and expression levels of the above molecules on mouse ES cells.

Materials and Methods (B} & J73k)

Murine ES cell lines and cell culture

Five karyotypically normal ES cell lines were used in the study. They are ES cell lines developed from 129/sv and
DBA1 strain mice, ES cell lines AB1 and AB2.2 and ES cell line ES-D3. They were cultured as described
previously (Johkura et al., 2003) with LIF, and subcultured every 3 days at a density of 2X10* cells/cm? to maintain
an undifferentiated phenotype.

Alkaline phosphatase staining and immunofluorescence labeling

For alkaline phosphatase staining ES cells were incubated with NBT/BCIP solution. For immunofluorescence
double-staining, the following primary antibodies were used: rat anti-mouse ICAM-1, PECAM-1 and CDS, and
mouse monoclonal antibody SSEA-1 (IgM). Specimens were incubated with DAPI for nucleic acid stain.
Double-labeling immunoelectron microscopy

The second antibody conjugated with 10 nm and 20 nm gold particles respectively, were used to detected the
distribution of CAMs and SSEA-1.

Preparation for scanning electron microscopy

The specimens were post-fixed with 1% OsO4 for 4 h, dehydrated, and dried with the CO,-critical point drying
method, coated to 3 nm thickness with an osmium plasma coater, and observed with SEM with a backscatter
electron (BSE) detector.

Preparation for transmission electron microscopy

The cells on coverslips were post-fixed with 1% OsO, for 1 h, dehydrated, and embedded into epoxy resin with a
standard method. Sections 1.5 m thick were stained with 0.1% toluidine blue solution. Ultra-thin sections were
stained with uranyl acetate and lead citrate solution, and observed with a TEM.

RT-PCR analysis

Total RNA was extracted from undifferentiated ES cells and from differentiated ES cells at various stages of
differentiation using TRIzol® reagent. DNase-treated total RNA was used to prepare the first-strand cDNA with
SuperScript li (Invitrogen). cDNA samples were subjected to PCR ampliﬁcation with specific primers.

Magnetic cell sorting (MACS) separation

SSEA-1 positive cells were enriched using the magnetic cell sorting (MACS) system. The separated SSEA-1*

fraction was cultured at a density of 2X10* cells/cm? on feeder layers in ES culture medium with LIF.

Flow cytometry

Fluorescein isothiocyanate (FITC)-conjugated goat anti-mouse IgM (Chemicon, Temecula, CA) or
PE-Cy5-conjugated goat anti-rat IgG (Cederlane, Hornby, Ontario, Canada) were used to marked SSEA-1 and
CAMs, respectively. The stained cells were analyzed on a FACS Calibur (Becton Dickinson).

Results (¥%:#8)



Characterization of undifferentiated mouse ES cells
29 > 14 .

Hoffman modulation contrast microscopy showed high,
dome-shaped ES colonies (Fig. 1a). Within the colonies,
the undifferentiated ES cells have indistinct margins and
were positive for ALP and SSEA-1 (Fig.1 b, ¢). The
undifferentiated ES cells typically had high

nucleus/cytoplasm ratios, prominent nucleoli, and were

Flgure 2 firmly and closely packed together in the colony (Fig. 1d,

e). Dividing cells were present 12 h after plating (Fig. 2a), and many also displayed filopodia or lamellipodia. On
Day 2 of culture, typical three-dimensional, tightly packed undifferentiated colonies were present (Fig. 2b).

Cell adhesion-related molecules on ES cells

sdiffermtisted S colls  retinolo acid 1% ES RA Cell adhesion-related molecules that may be
LIF+ LIF- D1 D2

involved in the maintenance of undifferentiated ES cells
were assessed by flow cytometry (Fig. 3). Nearly all
undifferentiated ES cells, 98.5 £ 0.6 % (mean  SD),
expressed high levels of CD9 antigen. The
fluorescence intensity for SSEA-1, PECAM-1 and
ICAM-1 varied from low to high. PECAM-1 and ICAM-1
patterns of distribution were similar to one another, i.e.,
74.6 + 1.4% and 80.7  2.0% of the undifferentiated ES cells expressed the
: respective molecules. In confrast, only 51.5 + 1.6% of the undifferentiated ES
S Figure 3 cells were positive for SSEA-1 (Fig. 3). Nearly all SSEA-1 positive cells
expressed PECAM-1, ICAM-1 and CD9. Following differentiation for 2 days, flow cytometry showed that the
expression level of SSEA-1 and cell adhesion-related molecules decreased or disappeared (Fig. 3). Fluorescence
intensity was also generally reduced when viewed by CLSM (not shown).RT-PCR also confirmed the synthesis in
undifferentiated ES cells of mRNA for PECAM-1, ICAM-1 and CD9 and the rapid decline in the expression levels
of CD9, ICAM-1 and PECAM-1 mRNAs during initial cell differentiation in reference to p-actin expression (Fig. 4).

VIR . AR o R .

: ' To further characterize SSEA-1 positive cells, we purified them from the
L3
E ; . undifferentiated ES colonies using MACS. By flow cytometry analysis,
LL . SSEA-1 positive cells were enriched to about 98% after MACS from §1%
e
o, vt S dar < beforehand (Fig. 5a), whereas the percentage of CD9 positive cells before
@ 65EA\Moscencaienaty [ SSEA Suceconce inensty
Figure 5 and after sorting was the same (not shown). Two days after plating, the

morphology of colonies obtained from SSEA-1" fraction was the same as that of standard undifferentiated culture
(Fig. 5b inset). SSEA-1 negative celf population emerged again in undifferentiated ES colonies derived from
SSEA-1" fraction (Fig. 5b).

Spatial localization of cell adhesion-related molecules on the undifferentiated ES cells

When viewed by confocal laser scanning microscopy (CLSM), antibodies to SSEA-1, CD9, ICAM-1 and PECAM-1
were localized at the contact regions of undifferentiated ES cells as well as on the free surfaces (not shown),
though the fluorescence intensity varied greatly from cell to cell. Cells stained for both CD9 and SSEA-1 showed
that most were CDS-positive, but some of the same cells were SSEA-1 positive while others were SSEA-1
negative, consistent with the results from flow cytometry. SSEA-1 exhibited dot-like appearance on the surfaces of



ES cells.

Immuno-SEM and TEM showed that CD9 was
preferentially localized at cell boundaries, where the gold
particles were mainly restricted to the microvilli or low
protuberances and often formed clusters (Fig. 6a, b). In
contrast, the gold particles for PECAM-1 and ICAM-1
were randomly distributed on the cell free surface (Fig.
6c, d, e, ). In the undifferentiated ES cells, the
distribution of SSEA-1 varied greatly from cell to cell (Fig.
6d). On SSEA-1 positive cells, the 10-nm gold particles
were located preferentially on the edge of low
protuberances and microvilli, forming clusters ranging
from 3-20 particles or in linear arrays (Fig. 6¢, d, €, f).

B1-integrin was also highly expressed in the
undifferentiated ES cells and did not significantly change
N R throughout the time course of initial differentiation. Oct-4,
Figure 6 a marker of undifferentiated ES cells, was also
expressed during initial differentiated ES cells.

Discussion (%2%)

In this study we have demonstrated the intercellular heterogeneity of SSEA-1, ICAM-1 and PECAM-1 distribution
and ubiquitous expression of CD9 in the undifferentiated mouse ES cells. The range of SSEA-1, ICAM-1 and
PECAM-1 expression varied from low to high levels. Based on these observations, we hypothesize that SSEA-1 is
involved in the formation of multilayered and tightly compacted colonies of mouse ES celis through highly specific
Le*-Le* interaction.

Despite the discernible expression of ICAM-1, ligands for this molecule, i.e., LFA-1 and Mac-1, were not
present in the ES celis (Tian et al., 1997). Thus the function of this molecule in the mouse ES cells remains unclear.
Distribution of PECAM-1 in cell boundaries suggests that PECAM-1 may play a role in ES cell aggregation via its
homophilic adhesion. SEM showed random distribution of PECAM-1 on the free surface of ES cells, but its
accumulation at the cell-cell borders could not be verified because they are inaccessible to observation by
immuno-SEM. The random distribution of PECAM-1 observed by immuno-SEM may reflect the diffusion of
molecules not involved in homophilic binding.

Because most undifferentiated ES cells are positive for CD9, and it quickly disappeared following initial
differentiation, CD9 may be a more suitable for marker of undifferentiated ES cells than SSEA-1. CD9 is a cell
adhesion-related molecule and may play a role in cell-extraceliular matrix or cell-cell interactions as a cofactor of
integrin. The preferential localization of CD9 on microvilli and protrusions of the cellular periphery suggest that it is
associated with attachment of adjacent cells. It may also regulate cytoskeletal organization, thus affecting the
cell-ECM or cell-cell interactions.

The association of cell surfaces containing micredomains of adhesion molecules plays an important role in the
three-dimensional cell-cell interactions that affect differentiation of ES cells. The data presented here allow us to
further understand the roles of these cell adhesion-related molecules in cell-cell interactions and in self-renewal of .
ES cells. In addition, the present study indicates that these antigens may be used as markers of cell status to test
the phenotypic stability of long-term ES cell cultures. Simultaneous use of immunoreactivity for multiple surface
antigens will assist in the identification of positive or negative selection of target cells derived from ES celis.

- 94 _
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Semaphorins, originally identified as axon guidance factors in the nervous system, play integral roles
in organogenesis. Here, we demonstrate a critical involvement of Sema6D in cardiac morphogenesis.
Ectopic expression of Sema6D or RNA interference against Sema6D induces expansion or narrowing of
the ventricular chamber, respectively, during chick embryonic development. Sema6D also exerts
region-specific activities on cardiac explants: a migration-promoting activity on outgrowing cells from
the conotruncal segment and a migration-inhibitory activity on those from the ventricle. Plexin-Al
mediates these activities as the major Sema6D-binding receptor. Plexin-A1 forms a receptor complex
with vascular endothelial growth factor receptor type 2 in the conotruncal segment or with Off-track in
the ventricle segment; these complexes are responsible for the effects of Sema6D on the respective
regions. Thus, the differential association of Plexin-Al with additional receptor components entitles

Sema6D to exert distinct biological activities at adjacent regions. This is crucial for complex cardiac

morphogenesis.

Key Words Semaé6D, plexinAl, OTK, VEGFR2, Cardiac morphogenesis

wE

The semaphorin family of proteins is characterized by a phylogenetically conserved “sema domain”
in the extracellular region. Based on additional structural features, such as the presence or absence of
transmembrane domains, Ig-like domains, thrombospondin repeats, and glycophosphatidylinositol
linkage sites, the family has been subdivided into eight groups, which also include virally derived proteins.
Semaphorins were originally identified as axon guidance factor in the nervous system, including
fasciculation, axon branching and target selection. Increasing evidence indicates that semaphorines play
developmental and regulatory roles in organogenesis outside of the nervous system, such as angiogenesis,

tumor growth and metastasis, and immune response. In this study, we isolated a class VI semaphorin,
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Sema6D, from the mouse heart and assessed the role of Sema6D in organogenesis, utilizing the whole

chick embryo culture system. Ectopic expression of SemaéD as well as RNA interference (RNAi) against

Sema6D induced malformations in cardiac tube. Furthermore, Sema6D was found to participate in

cardiac morphogenesis by exerting distinct biological activities through its receptor, Plexin-Al, that

formed receptor complexes with OTK and vascular endothelial growth factor receptor type 2 (VEGFR2)

in adjacent regions of the cardiac tube.

MNREFE:

1.

Chicken embryo cultures. Fertilized chicken eggs were incubated at 38°C in high humidity. Embryos,
staged according to the Hamburger and Hamilton method, were removed from eggs and placed
ventral side up in culture dishes.

Construction of ¢cDNAs. To isolate mouse cDNAs encoding semaphorin and plexins from total
mouse heart cDNAs, we used a RT-PCR method using degenerative oligonucleotide primers.

In situ hybridization. Chick and mouse embryos at the desired stages were fixed and then hybridized
with DIG-labeled antisense RNA probes. The cDNA sequences of cSema6D, cPlexin-Al, VMHC],
AMHCI, Semaé6D, and Plexin-Al were used to transcribe cCRNAs for in situ hybridization probes.
Gain of function assay of Seam6D. control or sema6D-expressing cells were implanted into HH
stage 4 chick embryos. These embryos were allowed to develop up to HHstage32. Ectopic
expression of Sema6D resulted in abnormal cardiac tube formation, an expansion of the ventricle.
Loss of function assay of Seam6D. siRNAs for control, chick Sema6D and chick Plexin-Al were
chemically synthesized, then electroporated into precardiac mesoderm of HHstage7 chick embryo.
Knockdown of the Sema6D and PlexinA1 reduced cardiac ventricle size, the narrowing of ventricle.
Identification of receptor for Sema6D. RT-PCR identified Plexin-Al, Plexin-A2, Plexin-A4,
Plexin-B1 and NP1 mRNAs from mouse heart mRNAs. HEK293 cells were transfected with these
DNAs and then incubated with alkaline phosphatase (AP) fused truncated Sema6D-Fc domain.
AP-Sema6D-Fc specifically bound to Plexin-Al indicating that Plexin-A1 is the major receptor for

- Sema6D.

Collagen gel culture assay of cardiac explants. The conotruncal (CT) segment and the ventricle of
the heart from HH stage 14 chick embryos were dissected and placed onto collagen gels next to the
transfectants that secreted sema6D. The outgrowths of the CT segment and the ventricle were
measured. Sema6D enhanced the outgrowth from CT segment, but decreased that from ventricle
segment.. »

Identification of co-receptor for plexinAl. RT-PCR indentified unique expression of VEGFR2 in CT
segment, and Off-track in ventricle. RNAi against VEGFR2 and off-track inhibited sema6D effect

on outgrowth from CT segment and ventricle explant, respectively.
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BR:

1. Sema6D mRNA is expressed in the developing neural and cardiac tubes.

2. Ectopic expression of Sema6D and RNAi against cSemaéD result in abnormal cardiac tube
formation.

3. Sema6D induces distinct effects on the outgrowth from explants of differentregions of cardiac tube.

4. Plexin-Al binds to Sema6D and its mRNA is expressed in the developing neural and cardiac tubes
and mediates the effect of Sema6D on chick embryo.

5. Truncated Plexin-Al and RNAI against cPlexin-A1 block the effect of Sema6D on cardiac explants.

6. Plexin-Al interacts with OTK and VEGFR2.

7. Differential association of Plexin-Al with OTK and VEGFR2 conveys the opposite effects of

Sema6D on ventricle and CT segment.

ER:

Sema6D exerts region-specific activities on cardiac explants: a migration-promoting activity on
outgrowing cells from the CT segment and a migration-inhibitory activity on those from the ventricle.
Plexin-A1 mediates these activities as the major Sema6D-binding receptor. Plexin-Al is associated with
VEGFR2 in the CT segment and off-track in the ventricle explant. These receptor complexes determine
the regional specific effect on cardiac morphogenesis by SemaéD. Thus, our findings present the clear
evidence that the semaphorin system is critical in cardiac morphogenesis by regulating cell migration.
Furthermore, the finding that the region-specific association of its canonical receptor with various
receptor-type tyrosine kinases determines pleiotropic activities of Sema6D provides a new insight into the

molecular basis of semaphorin signals.
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ABSTRACT
Objective: Osteopontin (OPN) is reported to be up-regulated in several experimental models of cardiac fibrosis and
remodeling however, its direct effects on those still remained unclear. In the present study, we examined the hypothesis that
OPN is important for the development of cardiac fibrosis and remodeling in All infusion model, using OPN deficient mice
(OP™). Moreover, we examined whether the effect of Eplerenone (Ep), a novel aldosterone receptor blocker, on the
prevention of cardiac fibrosis and/or remodeling was mediated through the inhibition of OPN.
Methods and Results: WT or OP™ mice (OP”/AII) were treated with All, infused at a rate 2 pg/kg/min for 4 weeks. WT
mice received All were also divided into two groups, control group (WT/AII) and Ep treatment group (WI/AII/Ep). While
All significantly elevated blood pressure (BP) in WT mice, BPs in OP”/AIl and WT/AIVEp mice were significantly lower
than that in WT/AIl mice. AIl caused both cardiac hypertrophy that was reflected by the increase of the left
ventricular/body weight ratios, the myocyte areas, and the cardiac ANF mRNA expression, and cardiac fibrosis that was
reflected by the increase of the perivascular fibrotic areas and the cardiac collagen I mRNA in WT mice. Ep and chronic
depletion of OPN equally ameliorated the development of cardiac fibrosis, while only Ep abolished the development of
cardiac hypertrophy. Interestingly, despite the reduced fibrosis, cardiac systolic function was significantly deteriorated in
OP”/AIl mice by AII infusion.
Conclusions: These results suggest that OPN has a pivotal role in the development of All induced cardiac fibrosis and
remodeling. Moreover, the effect of Ep on the prevention of not cardiac hypertrophy but cardiac fibrosis might be partially
mediated through the inhibition of OPN.
Key Words OPN, cardiac fibrosis, hypertrophy, remodeling, All, aldosterone receptor blocker
INTRODUCTION
Osteopontin (OPN) is a recently discovered mediator of the profibrotic effects of AIL> Although first isolated from
mineralized bone matrix, OPN hassince been shown to be synthesized by several cell types, including cardiac myocytes,
microvascular endothelial cells, and fibroblasts.° OPN appears capable of mediating diverse biological functions, including
cell adhesion, chemotaxis, and signaling.” OPN has also been shown to interact with fibronectin and collagen, suggesting its
possible role in matrix organization and/or stability.® AIl strongly upregulates the expression of OPN in rat and human
cardiac fibroblasts.” ° Monoclonal antibody directed against OPN completely blocked the mitogenic effect of AIl on
cultured rat cardiac fibroblasts.® Recently, the expression of OPN in heart was reported to increase coincidently with the
development of heart failure.'” Moreover, recent report demonstrated that myocardial infarction caused exaggerated left
ventricular dilation and reduced collagen deposition in OPN deficient mice. These results suggest that OPN has a pivotal

role in the cardiac fibrosis and cardiac remodeling.
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MATERIALS AND METHODS

Mice The creation of the OPN deficient mouse (OP™) used in this study has been described previously. Eight-week-old
male OPN KO (n=20) after 8 backcrosses to C57BL/6 and age-matched C57BL/6 male WT (n=50) mice were used. Mice
were housed under climate-controlled conditions with a 12-hour light/dark cycle and were provided with standard food and
water ad libitum. All protocols were approved by local institutional guidelines. Chronic Administration of Pressor Dose of
AlIl An osmotic minipump (model 2004, Alza Corp) was implanted subcutaneously into each mice. Pressor doses of All (2
pg/kg/min) and saline were administered for 4 weeks. WT and OP” mice (group OP™/AII) were treated with AIL. WT mice
received AIl were also divided into two groups, control group (group WT/AII) and Ep treatment group (group WT/AII/Ep).
Ep treatment was done as previously described. Briefly, mice received rodent chow containing 0.32% Na* and 0.83% K*
(No. 7012, Harland Teklad), and Ep was administered by chow supplemented with Ep at 2 mg/g (Research Diets).
Echocardiographic Analysis Transthoracic echocardiography was performed at the end of the study using an EUB 8000
echocardiographic instrument (Hitachi-Medico, Tokyo, Japan) with our originally developed 10-MHz imaging transducer
as described previously. Mice were anesthetized with pentobarbiturate (70mg/kg IP). After a good-quality two-dimensional
image was obtained, M-mode images of the left ventricle were recorded. Intraventricular septum thickness, end-diastolic
left ventricular internal diameter (EDD), end-systolic left ventricular internal diameter (ESD), and left ventricular posterior
wall thickness were measured. All measurements were performed by use of the leading edge-to-leading edge convention
adopted by the American Society of Echocardiography. Percent fractional shortening (%FS) was calculated
as %FS=[(EDD-ESD)/EDD]x100 to estimate the cardiac systolic function. Isovolumic relaxation time (IRT) was measured
to estimate the cardiac diastolic function. IRT was corrected by each RR interval time to compensate for the HR variance.
RT-PCR Analysis Total RNA isolated from left ventricular myocardium was used for first-strand cDNA synthesis. The
reverse transcription-polymerase chain reaction (RT- PCR) with selected primers was used for amplification of ANF,
collagen-I (Col-I), OPN, and GAPDH mRNA. ANF primers used were 5-CTCTGAGAGACGGCAGTGCT-3' (forward)

and 5'-ACGGAGAGGGTGAGACGTAT-3' (reverse). Col-I primers used were
5'-AAACCCGAGGTATGCTTGATCTGTA-3' (forward) and 5'-GTCCCTCGACTCCTACATCTTCTGA-3' (reverse). OPN
primers used were 5'-ATGAGATTGGCAGTGATTTGCTT-3' (forward) and
S'-TTAGTTGACCTCAGAAGATGCACTCT-3' (reverse). GAPDH primers used were

‘5'-ATGTTCCAGTATGACTCCACTCACG-3' (forward) and 5'-GAAGACACCAGTAGACTCCACGACA-3' (reverse).
ANF, Col-1, and OPN sequences were amplified in a thermal cycler (Perkin-Elmer) for optimal cycles. The quality of RNA
preparation and cDNA synthesis was verified by amplifying DNA coding GAPDH, a housekeeping protein, under the same
conditions. RT-PCR products were visualized on 2% agarose gels with ethidium bromide. Signals were digitized and
evaluated with an optical scanner (GT-9500, Seiko) with density measured with the use of an NIH image program in the
public domain (Research Services Branch, NIH).

RESULTS

In this study, we demonstrated that:

1. Administration of AIl induced the development of hypertension, cardiac hypertrophy, and cardiac fibrosis in WT mice.

2. Chronic loss of OPN by gene targeting abolished the development of not cardiac hypertrophy but cardiac fibrosis in mice
with All-induced hypertension

3. On the other hand, Ep abolished the development of both cardiac hypertrophy and cardiac fibrosis in mice with
All-induced hypertension.
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4. When cardiac function was measured by echocardiography, WT mice developed prominent concentric cardiac
hypertrophy and diastolic dysfunction but not systolic dysfunction after All infusion. Ep inhibited the progression of both
concentric cardiac hypertrophy and diastolic dysfunction. However, chronic loss of OPN by gene targeting leads to
significant systolic dysfunction after AIl infusion.

These results suggest that OPN has a pivotal role in the development of All induced cardiac fibrosis and remodeling.
Moreover, the effect of Ep on the prevention of not cardiac hypertrophy but fibrosis might partially be mediated through the
inhibition of OPN.

DISCUSSION

OPN and Cardiac Fibrosis Increasing evidences suggested that OPN has a pivotal role in the progression of cardiac
fibrosis. First, it had been reported that AIl upregulates expression of OPN mRNA in cardiac fibroblasts and that
monoclonal antibody directed against OPN completely blocks the mitogenic effect of All on cultured rat cardiac fibroblasts,
and blocks Al induction of cardiac fibroblast collagen gel contraction.’ These findings suggest OPN may be an important
mediator of All induced cardiac fibrosis. Moreover, it had been reported that the collagen accumulation in heart after AMI
was markedly decreased in OPN deficient mice as comphred with that in WT mice. OPN has also been shown to interact
with fibronectin and collagen, suggesting its possible role in matrix organization and/or stability in other model. These
results were consistent with our results that the chronic depletion of OPN by gene targeting markedly prevented the
progression of cardiac perivascular fibrosis by AIl infusion.Furthermore, some reports demonstrated the underlying
mechanism by which OPN regulate the myocardial fibrosis. In cardiac fibroblast model, it had been reported that
monoclonal antibody against B; integrin blocked both AIl and OPN-induced collagen gel contraction, suggesting that OPN
acts via an integrin-dependent pathway.’ More recently, it had been reported that OPN regulate the collagen accumulation
by modulating IL-1B8-stimulated increases in MMP-2 and -9 activity via the PKC-zeta. Thus, it was conceivable that OPN
regulate the myocardial fibrosis in Al induced cardiac remodeling through the involvement of integrin, IL-18, and MMPs.
OPN and Cardiac Hypertrophy Recent reports also showed that the expression of OPN in heart was elevated in LVH and
LV failure.'” Graf et al. demonstrated that the expression of OPN was upregulated with the development of LVH and that
the cardiomyocyte was a major source of OPN expression in the heart.'® On the other hand, Singh et al. reported that the
expression of OPN in LVH heart was markedly increased only with heart failure and that a major source of OPN expression
was nonmyocytes in the interstitium and perivascular space.'® A possible explanation for differences in findings between
these reports may relate to the markedly different time periods studied. Taken together, it seems reasonable to think that
OPN have a pivotal role in the process of development of cardiac hypertrophy and/or subsequent remodeling. Moreover,
these results suggest that the source of OPN may be myocytes early in LV hypertrophy but shifts to interstitial cells in late
hypertrophy with the development of heart failure. However, it is not known whether the elevated OPN expression is a
cause or result of cardiac hypertrophy and/or subsequent remodeling. In this study, we clearly demonstrated that the chronic
depletion of OPN by gene targeting did not inhibit but rather progress cardiac hypertrophy in some parameter, and
deteriorated cardiac systolic function by All infusion. These results suggested that OPN may have an important role in not
preventing cardiac hypertrophy but compensating AIl induced cardiac hypertrophy and remodeling.

OPN and Cardiac Remodeling and Underlying Mechanism The precise mechanism by which OPN deficiency affects the
cardiac remodeling after All infusion was not known. However, we have some speculations to explain it. Cardiac
remodeling involves the production and destruction of extracellular matrix proteins, cell proliferation and migration, and
apoptotic and necrotic cell death. Cardiac fibroblasts are crucially involved in these processes, producing growth factors and

cytokines that act as autocrine and paracrine factors, as well as extracellular matrix proteins and proteinases. Moreover, the
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interactions between cardiac fibroblasts and cardiomyocytes are thought to be essential for the progression of cardiac
remodeling.
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Abstract

The ductus arteriosus (DA) constricts after birth when blood O2 lebels increase in mature
newborns. Its mechanism is unknown. As an O2 sensor of DA, O2-sensitive Kv and KATP
have been implicated. The purpose of the present study was to investigate the role of 02—
sensitive Kv and KATP in the contraction of the smooth muscle cells of the DA. DA was
isolated from the fetal rat at 19 or 21 days of gestation (term: 22 days). The force of isometric
contraction of intact rings was measured. Kv and KATP currents were measured using
single smooth muscle cells and patch clamp techniques. The vessel contraction and K
currents were measured by changing solution from an anoxic (PO2 35 mmHg) to an
oxygenated solution (PO2 150 mmHg) or to a solution containing Kv channel inhibitor 4-
aminopyridine (4AP, 5mM), KATP channel opener pinacidil (300uM), or the KATP blocker
glybenclamide (Glyb, 4 uM). In the DA, O2, 4AP, and Glyb caused significant contraction in
the mature (21 day) fetus. In the DA of the premature (19 day) fetus, O2 and Glyb did not
induce significant contraction and only 4AP caused contraction. KATP, which was activated
by pinacidil and inhibited by Glyb, was detected in the DA. KATP was present in the DA of
mature fetus and the value was greater than in the DA of premature fetus. The data suggest
that 1) In the DA, both O2-sensitive K channels, which close with O2, and KATP are
underdeveloped in the premature fetus, 2) in addition to O2-sensitive Kv, KATP may also be

important as an O2-sensor in the DA.
Key Words Ductus arteriosus, K channel, Oxygen, Ductal contraction
Introduction:
The ductus arteriosus (DA) normally closes after birth. The rise in arterial Po, that occurs

after birth following initiation of respiration is important in causing ductal constriction.

Oxygen has been shown to cause ductal constriction in the isolated ductal preparation. The
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mechanisms of the O,-induced ductal constriction remain unclear. We showed previously
that glybenclamide, an inhibitor of the ATP-dependent K channel (K.p), caused ductal
contraction and that cromakalim, an opener of K, antagonized the O,-induced ductal
contraction (1). We hypothesized that O, might close the K,p, resulting in the membrane
depolarization. Tristani-Firouzi et al ( 2 ), however, showed that there was a voltage-
dependent K channel in the DA, which closed with O,, and they hypothesized that the
voltage-dependent K channel might be an O, sensor. Physiological importance of ATP-
sensitive K channel ( K rp) and voltage-dependent K channel (Kv) in the constriction of the
ductus arteriosus (DA) remains unclear. In the present study, we investigated developmental

changes in K,p in smooth muscle cells of the DA in the rat fetus.

Materials and methods:

Experiments were performed using rat fetuses at either 19 or 21 days of gestation.
Contractile force of the DA was examined, as described previously (3, 4). Voltage-clamp
experiments were performed in the whole-cell configuration of the patch-clamp techniques
using freshly isolated single cells. The pipette (internal) solution contained (in mM) KCl 20,
KOH 120, MgCl, 2, EGTA 10, HEPES 5, Mg-ATP 1, and aspartate 60 (pH 7.4). The holding
potential was set to -70 mV and K currents were evoked either by a series of voltage steps
ranging from -80 to +60 mV with a duration of 200 ms at a rate of 0.1 Hz or by a ramp pulse
from -120 mV to 60 mV with a duration of 225 ms. K currents activated by 1-10 mM
pinacidil, an opener of K, channels, and that inhibited by 4 mM glybenclamide were

considered to be Kupp currents (5).

Results:

Membrane depolarization caused by high KCl induced ductal contraction in all age groups
studied. In the 21-day fetuses, O2 did cause contraction and increases in [Calj. In the 19-
day fetus, however, O2 did not cause significant contraction nor changes in [Cal;. These data
suggested that in the premature fetus, the contractile system, including membrane
depolarization, [Cali increase and its activation of contractile proteins, is already functioning,
but the O2-sensing mechanism is underdeveloped. We then investigated developmental
changes in Kup in  smooth muscle cells of the DA in the rat fetus. Glybenclamide caused
significant contraction in the DA of the 21-day fetal rat, but not in the 19-day fetus.
Glybenclamide significantly decreased the membrane potential by 33 mV in the fetus at 21
days of gestation and the decrease was greater than in the fetus at 19 days of gestation (by 8

mV). Voltage-clamp experiments were performed in the whole—cell configuration of the
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patch-clamp techniques. Pinacidil, an opener of K. channels, and glybenclamide, an
inhibitor of K, channels, were used to detect Kypp currents. K currents activated by 10 uM
pinacidil in the fetus at 21 days of gestation was significantly greater than in the fetus at 19
- days of gestation. The glybenclamide-inhibited K current density after activation by 10 uM
pinacidil was similar to the pinacidil-activated K current. The glybenclamide-inhibited K
current density was significantly greater in the fetus at 21 days than in the fetus at 19 days
of gestation. These data support the hypothesis that K, is one of the O, sensors in the DA
and that O,~induced contraction of the DA may not occur because K, is underdeveloped in
the premature fetus.

We next studied voltage-gated, O2-sensitive K channels (Kv) in the DA. 4-aminopyridine
(4AP), a blocker of Kv, caused ductal contraction both in the 19-day and 21-day fetus.
Under hypoxic conditions (PO2 35 mmHg), K currents sensitive to 4-AP were present both
in the 19-day and 21-day fetus.

In the PA, Kv 1.2, Kvl.5, Kv2.1, and/or KV3.1 may open with O2. Beta-subunits may
modulate gating properties of the alpha~subunits. The DA and the main pulmonary artery
were isolated from the fetal rat at 21~ day of gestation. mRNA levels of Kv alpha-subunits
(Kv1.2, Kvl.5, Kv2.1, Kv9.3) and beta-subunits (Kvbetal.l, Kvbeta2, Kvbeta3) were
estimated using RT-PCR. No significant differences in the levels of mRNA of Kv 1.2, 1.3, 1.5

and 2.1, nor in the levels of beta~subunits among DA and PA were observed.

Discussion:

The present study showed that K, was underdeveloped in the DA of the premature fetus.
The data support the hypothesis that Kyrp is one of the O, sensors in the DA and that O,
induced contraction of the DA may not occur because Kup is underdeveloped in the
premature fetus. In the DA, Ky is an important O2 sensor in the DA. Kv is present in the
DA. Although alpha and beta units of Kv specifically expressed in the DA have not been

detected, Kv may be also important for ductal contraction.
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Abstract :

Several mutagens including benzo(a)pyrene (B[a]P) and 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK)
in tobacco smoke are known to be metabolized by cytochrome P450 enzymes (CYPs). These mutagens may induce
airway carcinogenesis. We measured the mRNA expression of CYPs 1A1, 1A2, 2A6/7, 2B6, 4B1, 2C, 2D6 and 2E1 the
peripheral blood lymphocytes from 30 patients with lung cancer and 30 healthy controls by semi-quantitative
competitive reverse transcription polymerase chain reaction (QC-RT-PCR) in order to determine the expression levels
of these CYPs in patients with lung cancer. The mRNA levels of CYPs 1A1 (p <0.001), 4B1 (p <0.001) and 2C (p <
0.001) were significantly higher and CYPs 2D6 (p < 0.0001) and 2E1 (p < 0.0001) were significantly lower in patients
with lung cancer than in healthy controls. The same results were obtained when only smokers in both groups were
compared. Our study revealed that the mRNA expression levels of CYPs in peripheral blood lymphocytes were
different in patients with lung cancer and healthy controls. The elevated level of expression of some CYPs in the

patients may reflect the risk of carcinogenesis of lung cancer.
Key Words: Cytochrome P450 enzymes, quantitative competitive reverse transcription
polymerase chain reaction, lung cancer, smoking, carcinogenesis.

introduction:

Since lung cancer is the most common cancer worldwide, it will probably remain the major cause of cancer deaths
among both men and women at least in the initial period of the 21* century. The etiological factors are still unclear.
However, it is clear that long-time cigarette smoking increases the risk of lung cancer. Benzo[a]pyrene (B[a]P) is one of
the polycyclic aromatic hydrocarbons (PAH) found in tobacco smoke, and its metabolite benzo[a]pyrene diol epoxide
(BPDE) is considered to be a classic DNA-damaging carcinogen (Denissenko, Pao ef al., 1996; Li, Wang ef al., 1996).
In several recent studies have demonstrated that the cytochrome P450 enzyme (CYPs) family plays an important role in
the metabolism of pro-carcinogens, for example B{a]P and 4-(methyInitrosamino)-1-(3-pyridyl)- 1-butanone (NNK) to
carcinogens (Hukkanen, Lassila et al., 2000; Vanden Heuvel, Clark ef al., 1993; Hecht 1996; Rojas, Camus et al., 1992).
Several CYPs 1A1, 4B1, 2C, 2D6 and 2E1 are expressed in normal organs including the liver (Andersen, Farin et al.,
1998), lung (Li, Wang et al., 1996; Hukkanen, Hakkola et al., 1997), bronchoalveolar macrophages (Hukkanen,
Hakkola et al., 1997) and peripheral blood cells (Hukkanen, Hakkola et al., 1997; Krovat, Tracy et al., 2000). They are
also expressed in malignant tissues, such as lung (Hukkanen, Lassila et al., 2000; Goto, Yoneda et al., 1996), esophagus
(Itoga, Nomura ef al., 2002), larynx (Agundez, Gallardo ef al., 2001), liver (Sumida, Fukuen ef al., 2000), and breast

cancer (Xiong, Bondy ef al., 2001). Several previous studies demonstrated that B[a]P is metabolized in the lung
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microsomes and pulmonary alveolar microphages by CYPs 1A1, 4B1, and 2C (Hukkanen, Hakkola et al., 1997;
Thompson, McCoy et al., 1989; McLemore, Martin et al., 1977). The suitability of using CYPs expression in human
lymphocytes as a biomarker of metabolism of pro-carcinogens was demonstrated in other reports (Li, Wang e/ af., 1996;
Rojas, Camus ef al., 1992). Li, Wang et al., (1996) demonstrated both a high degree of interindividual variability in
CYPIAI inducibility, and a correlation between the level of its inducibility in lymphocytes and the risk of
smoking-related lung cancer. Other in vitro studies have suggested that B{a]P is metabolized in lymphocytes (Okano,
Miller ef al., 1979; Gurtoo, Vaught et al.,1980). Hukkanen, Hakkola et al., (1997) used reverse transcription polymerase
chain reaction (RT-PCR) to evaluate the expression of CYPs in human bronchoalvealar and peripheral lymphocytes to
assess the potential utility of peripheral lymphocytes as a surrogate for lung tissue. Law (1990) reported that peripheral
lymphocytes can be used as a surrogate for lung tissue to study susceptibility to lung cancer. He found aryl hydrocarbon
hydroxylase (AHH) activity was significantly higher in lung cancer cases in 13 (65%) out of 20 studies examini_ng
peripheral lymphocytes in case-control studies. Those reports indicate the CYP mRNA expression in peripheral
lymphocytes can be used as an indicator of activating or inactivating pro-carcinogens. The metabolism of B(a)P is
known very well (Li, Wang ef al., 1996; Vanden Heuvel, Clark et al., 1993). B(a)P is metabolized to DNA-binding diol
epoxides by phase [ CYPs and detoxified by phase 1l enzymes including glutathione S-transferase. The greater the
activation of the phase enzymes and the lower the detoxification of the phase IT enzymes, the more they might be
involved in the development of lung cancer (Goto, Yoneda ef al., 1996; Rojas, Cascorbi ef al., 2000; Quinones, Lucas et
al., 2001; Hayashi, Watanabe ef al., 1992). Previous studies (Hayashi, Watanabe et al., 1992; Okada, Kawashima et al.,
1994) demonstrated that the polymorpﬁisms in CYP1A1, ml and m2 mutations are risk factors in Japanese
smoking-related lung cancer. In addition, Quinones, Lucas ef al., (2001) reportcd that the activated type polymorphism
in CYP1A1 enzyme is frequently seen in Chilean lung cancer patients. Thus we hypothesized that CYPs enzyme
mRNA level of peripheral lymphocytes could be used as a biomarker for the risk of lung cancer. The present study is
the first report on mRINA expression profiles for a number of targeted CYPs in peripheral lymphocytes from patients

with lung cancer in comparison with healthy controls.
The semi-quantitative competitive reverse transcription polymerase chain

reaction (QC-RT-PCR) (Andersen, Farin et al., 1998; Krovat, Tracy et al., 2000; Sumida, Fukuen et al., 2000) employed

in the present study is a sensitive tool for semi-quantifying the amount of CYPs mRNA.

Materials and Methods:

Subjects: From February to October 2001, a consecutive series 30 previously untreated lung cancer patients with an
average age of 60.9 years (range, 34-76 years) and an average smoking index (cigarettes/day x years) of 1291.9 (range,
660-3040) were examined. Thirty healthy controls with an average age of 63.1 years (range, 31-83 years) with an
average smoking index of 914.3 (range, 400-2500) were studied in the same period. All smokers in this study were
current smokers and all non-smokers were defined as individuals who had never smoked. Age, gender and smoking
states of lung cancer patients and healthy controls are listed in Table 1. All patients were given an explanation of the

nature of the study and their fully informed consent was obtained prior to obtaining blood samples.

Isolation of total RNA from peripheral blood: Total RNA was extracted from 5 ml of peripheral blood from pretreated
patients by the QIAamp® reagent (QIAGEN, Hilden, Germany) following the manufacturer’s protocol. To remove
contaminating genomic DNA, extracted mRNA preparations were treated with RNase-free DNase I (QIAGEN). The
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isolated total RNA was stored at - 85°C until use. -

Primer design and generation of RNA competitor: Gene-specific primers were designed to amplify the specific regions
of CYPs 1A1, 1A2, 2A6/7, 2B6, 4B1, 2C, 2D6, 2E1 and glycerol- dehydes 3-phosphate dehyrogenase (GAPDH) genes.
RNA competitors (1.0x10% copies/nl) were generated using reagents supplied in a commercial kit, Human Cytochrome
P450 RT-PCR® (TaKaRa Biomedicals, Tokyo, Japan). The primer sequence of each gene is considered proprietary

information by the TaKaRa company and is not made public.

Quantitative competitive RT-PCR: We first confirmed the presence of CYPs mRNA. In the second step, we assessed the
levels of mRNA expression by QC-RT-PCR. Each cDNA was synthesized in a reaction mixture containing 200 ng of
total RNA, 2 pl of competitor RNA (CYPs; ranging from 1.0x10 to 1.0x10* copies/ul, GAPDH; ranging from 1.0x10*
to 2.5x108 copies/ul), 4 ul of 10xRNA PCR buffer, 8 pl of 25 mM MgCl, 4 pl of 10mM dNTPmix, 1 pl of 40 U/l
Rnase inhibitor, 2 pl of 5 U/pl avian myeloblastosis virus (AMV) reverse transcriptase, 2 pl of 2.5 pmol/pl oligo
dT-adaptor primer and finally diethyl-procarbonate (DEPC)-treated water up to total volume of 40 nl. All reagents were
included in a Human Cytochrome P450 Competitive RT-PCR® Set (TaKaRa). Reverse transcription reaction was
performed for 10 min at 30°C, 30 min at 55°C, 5 min at 95°C and 5 min at 5°C. The competitive PCR was performed in
a total volume of 20 pl of reaction mixture containing 4 pl of cDNA, 1.2 pl of 25 mM MgCl,, 1.6 ul of 10xRNA PCR
buffer, 0.4 pl of 10 pmol/pl CYPs primers, 0.1 pl of 5 U/pl Taq polymerase and 12.7 pl of DEPC-treated water. The
reaction mixture was heated to 95°C for 2 min and then cycled, denatured at 94°C for 30 sec, and annealed at 60°C
(CYPs 1A1, 2C and 2E1), 62°C (CYP2B6 and GAPDH), 64°C (CYP4B1), and 65°C (CYP2D6) for 1 min and extended
at 72°C for 1 min. Optimized competitive PCR comprised 35 cycles for CYPs 1Al, 2D6 and 4B1, 31 cycles for CYP2C,
30 cycles for CYP2B6 and GAPDH, and 28 cycles for CYP2EI, respectively. All samples were finally incubated at
72°C for 7 min. QC-RT-PCR products were separated by electrophoresis on 2.5% agarose gels and were stained with

. ethidium bromide. DNA bands were visualized with UV light (302 nm) and the gel images were photographed. We
chose the equivalent or similar intensity bands of target mRNA and competitor RNA to determine the number of target
mRNA copies. The good reproducibility of this method was confirmed in duplicate measurement of the first 10

samples.

Statistical analysis: The non-parametric Mann-Whitney U-test was used to test the difference in clinical factors between
patients and healthy controls, and distribution of the mRNA expression of the enzymes between the classified two
groups. The x” test was used to test the distribution of gender between patients and healthy controls. A p-value of less

than 0.05 was considered to indicate a statistically significant difference.

Resul ts:

The representative findings of QC-RT-PCR are shown in Figure 1. The average values of mRNA expression of
CYPs in the lung cancer group and the healthy control group are shown in Table 2. The transcription products of CYPs
1A1, 2B6, 4B1, 2C, 2D6 and 2E1 were detectable in both group all objects. However, since CYPs 1A2 and 2A6/7 were
not expressed in peripheral blood lymphocytes in either patients or healthy control groups, these enzymes were
excluded from the analyses. The mRNA levels of CYPs 1A1 (p < 0.001), 4B1 (p <0.001) and 2C (p <0.001) in the
lung cancer group were higher than those in the healthy control group. However, CYPs 2D6 (p < 0.0001) and 2E1 (p <
0.0001) mRNA levels in the lung cancer group were lower than those in the healthy control group.

In smokers, the mRNA levels of CYPs 1A1 (p <0.01),4B1 (p <0.001), and 2C (p < 0.001) were also higher, and
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CYPs 2D6 (p < 0.0001) and 2E1 (p < 0.001) were also lower in the lung cancer group than healthy controls (Table 3).
There were no differences in CYPs mRNA expression between adenocarcinomas and squamous cell carcinomas (data

not shown) or betwecen all studied smokers and non-smokers (Table 4).
Discussion:

Individual differences in susceptibility to chemically-induced cancers are ascribed partly to genetic differences in
metabolic balance in the activation and detoxification of environmental pro-carcinogens. Human smoking-related lung
cancer, cspecially squamous cell carcinoma and small cell carcinoma, requires exposure to the pro-carcinogens
contained mainly in cigarette smoke. A number of investigators have examined the correlation between CYPs activity
and induction of many carcinogens in mitogen-stimulated lymphocytes and lung tissue, especially the relationship
between CYP1A1 induction by exposure to PAH in cigarette smoke and susceptibility to lung cancer (Denissenko, Pao
et al., 1996; Hecht 1996; Goto, Yoneda et al., 1996). Recent genetic polymorphism studies demonstrated that CYP1A|
affects BPDE-DNA binding in human leukocytes, and exposure to PAH has a synergistic effect. High levels of
BPDE-DNA adducts in leukocytes by specific phase I, phase II enzyme genotype combinations may relate to the

increased risk for lung cancer (Rojas, Cascorbi et al., 2000).

Specific polymorphism within the CYP1A1 gene was found to be associated with increased risk of lung cancer in
Japanese smokers (Goto, Yoneda e a/.,1996; Hayashi, Watanabe et a/., 1992; Okada, Kawashima et al., 1994}, and
similar results were obtained by other ethnic polymorphism studies (Rojas, Cascorbi ef al., 2000; Quinones, Lucas ef al.,
2001; Alexandrov, Cascorbi ef al., 2002). Expression of CYP1A1 levels were significantly related to the hydrophobic
DNA adduct levels, although a large interindividual variation was observed for both CYP1A1 expression and DNA
adducté (Mollerup, Ryberg ef al., 1999). Several studies demonstrated a significant correlation between CYP1A1
expression and DNA adducts level (Vanden Heuvel, Clark ef al., 1993; Krovat, Tracy et al., 2000; Mollerup, Ryberg et
- al., 1999). Imaoka, Yoneda et al., (2000) and Fujitaka, Oguri ef al., (2001) demonstrated that CYPs 4B1, 2C mRNA
expression in bladder and lung cancer tissue is higher than in normal tissue. Their results resemblie ours, although we
used peripheral blood lymphocytes from patients, instead of bladder or lung cancer tissues. Our study suggests that high
levels of mRNA expression of CYPs 1Al, 4B1 and 2C in peripheral blood lymphocytes might be potential biomarkers
of the lung cancer risk. Of course, there are some other potential risk factors associated with development of primary
lung cancer, as well as factor influencing the expression of these enzymes in lung cancer patients, such as chronic
obstructive pulmonary disease, nutritional status, occupational and environmental pollution, and phase Il enzyme

activity.

In the present study, CYPs 2D6 and 2E1 were more highly expressed in healthy controls than in patients with lung
cancer. Krovat, Tracy ef al., (2000) reported that these enzymes were typically expressed at the highest levels in
peripheral lymphocytes from healthy donors. Genetic polymorphism of the human CYPs 2D6 and 2E1 genes are known
to be associated with lung cancer risk in some reports (Agundez, Gallardo ef al., 2001; Quinones, Lucas ef al, 2001).
Conversely, in other reports these polymorphisms are related to low risk for lung cancer (Ayesh, Idle ef al., 1984).
Kiyohara, Otsu et al., (2002) mentioned that the relationship between CYP2D6 gene and lung cancer remains
inconclusive and that no definitive link between the polymorphism of CYP2E! and the risk of lung cancer has been
identified. Expression levels of these two enzymes might relate to activation of carcinogens, but it is unclear whether

carcinogens, such as B[a]P and NNK are activated by CYPs 2D6 and 2E1 in peripheral blood lymphocytes. Further
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analyses are needed on this point, because we could not find other reports suggesting that CYPs 2D6 and 2E1 may
promote the anti-carcinogenetic processes. Interestingly, expression of all CYPs did not significantly differ between
smokers and non-smokers. This sugg‘ests that these enzymes are not induced in peripheral blood lymphocytes by
smoking. We believe, therefore, CYPs expression in peripheral lymphocytes can be used as biomarkers for the risk of
lung cancer. This finding was previously confirmed by other reports. Thompson, McCoy et al., (1989) found that
smoking does not influence metabolism or DNA adduct formation in lymphocytes. Rojas, Camus et al., (1992) found

that metabolic activities for B[a]P-7,8-diol to tetrol conversion are similar in smokers and non-smokers.

In conclusion, increased expression of CYPs 1A1, 4B1 and 2C enzymes in peripheral blood lymphocytes was
found in lung cancer patients in comparison with healthy controls. Therefore, increased expression of these enzymes

may possibly be susceptibility biomarkers for human lung cancer.
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TABLEI
Clinical features of lung cancer patients and healthy controls.

Lung cancer patients ~ Healthy controls p-value

Object numbers 30 30
Gender*

Male 25 20

Female 5 10 NS
Age (mean + S.E)** 60.9+0.9 63.1+0.3 NS
Smoking index (mean + S.E.)** 1291.9£12.8 914.3+9.7 <0.03
Histologic type

Ad 14

Sq 14

Sm 2
Stage LIV (I/7, 11/2, 111/18, IV/3)

Ad: adenocarcinoma, Sq: squamous cell carcinoma, Sm: small cell carcinoma, S.E.:
standard error. NS: not significant.*x?-test. **Mann Whitney U-test.

TABLE II
Expression of CYPs mRNA of lung cancer patients and healthy controls.

Gene Chromosomal location  Patients (n=30) Healthy controls (n=30) p-value
CYP1A1 15q22-q24 802.0+14.7* 264.0£3.9 <0.001
CYP2B6 19q13.2 26.4+0.7 19.6+0.5 NS
CYP4B1 1p34-p12 27.2%0.4 6.5£0.2 <0.001
CYP2C 10cen-q24.1 2970.8+70.4 491.0+4.2 <0.001
CYP2D6  22qll.2-gter 1830.0+34.0 6438.0+70.9 <0.0001
CYP2E1 10g24.3qter 1604.0+34.1 5634.0£77.1 <0.0001

NS: not significant. *Mean * standard error [copies/ng].
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TABLE III :
Expression of CYPs mRNA in smoking lung cancer patients and smoking
healthy controls.

Gene Smoking patients (n=22)  Smoking healthy controls (n=23) p-value
CYP1Al 863.6+1.7* 253.4+4 .4 <0.01
CYP2B6 28.9+0.8 16.0+0.5 NS
CYP4B1 25.1+£0.4 9.5+0.4 <0.001
CYP2C 3103.5%83.1 535.7+4.2 <0.001
CYP2D6 1548.2+20.9 5760.9%£79.3 <0.0001
CYP2E1 1270.0422.8 4712.2+84.2 <0.001

NS: not significant. *Mean * standard error [copies/ng].

TABLE IV
Expression of CYPs mRNA in all studied smokers and non-smokers.
Gene Smokers (n=45) Non-smokers (n=15) p-value
CYP1Al 562.7+9.8* 476.1%1.5 | NS
CYP2B6 21.6+0.4 18.4+1.2 NS
CYP4B1 18.2+0.6 16.1+0.3 NS
CYP2C 1652.1+4.1 946.7+3.0 NS
CYP2D6 . 4368.0+58.2 4808.0+115.4 NS
CYP2E1 3042.7+50.1 4724.0+116.7 NS

NS: not significant. *Mean * standard error [copies/ng].
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Abstract
SPACR (sialoprotein associated with cones and rods) which has a molecular weight of 150KDa,is a

glycoprotein around the photoreceptor in chick IPM(interphotoreceptor martrix).A new form of chick
SPACR was identified by two antibodies O46-F and MY-174. O46-F is SPACR C-terminal peptide
polyclonal antibody,MY-174 is a monoclonal antibody which can react to chick SPACR(1).The new form
has a molecular weight of 100kDa. Both of 150kDa and 100kDa were labeled with biotin-hyaluronan and
biotin-heparin.The activity binds to heparin of two forms were tested by heparin affinity chromatography,
100kDa binding to the heparin with low affinity, 150kDa binding to be of high affinity.Heparin inhibit
hyaluronan binding to 150kDa,which suggests that heparin and hyaluronan binding site of SPACR are
closely related.

Mey Word SPACR, form, interphotoreceptor martrix,chick

introduction
The IPM is located between the neural retina and the retinal pigment epithelium in the vertebrate

eye(2).A number of activities of fundamental importance for vision are thought to be mediated by the
IPM,including retinal adhesion,visual pigment chromophore exchangemetabolite trafficking,
photoreceptor aligment and membrane turnover(3).The IPM consists of aqueous-extractable
molecules,and fixed matrix that resists aqueous extraction.Glycoproteins,proteoglycans and
hyaluronan(HA) are the major components in the fixed matrix(3,4,5).

SPACR was isolated and characterized in the insoluble IPM of human.Immunocytochemistry
localizes SPACR to the matrix surrounding rods and cones(6).SPACR is a glycoprotein in human,monkey
and chick (1,6,7,8) and a proteoglycan in mouse,rat and bovine(8,9).Functional studies demonstrate that
SPACR bind hyaluronan,suggesting that these molecules may help stabilize the hyaluronan scaffold that
forms the framework of the insoluble IPM(1,5,7).

Except for SPACR bind to hyaluronan,other properties or functional roles is not clear. To clarify the
other biological functions of SPACR, we isolated, purified and characterized SPACR from adult chick
IPM by DEAE sephacel column.

In Western blots of IPM extracts, O46-F immunoreactive bands were present at approximately
150kDa and 100kDa,the 150kDa is SPACR which we have identified(1).In Western blots probed with
MY-174, immunoreactive bands were present like O46-Fboth of 150kDa and 100kDa were
labeled,leading us to postulate that may be this 100kDa proteinisa different form from SPACR.

- 145 -



Materials and methods
Protein Isolation
The retina of adult white leghoms were prepared according to reported procedures(6,7).The
insoluble samples from retina were suspended in 10X volume of 50mM Tris-HCL PH 8.0, 0.15M
NaCL,10mM EDTA,1mM PMSFafter for 4 hr at 4°C with gentle agitation,the suspension was
centrifuged at 8000g for 30 min at 4°C the suspernatant was immediately loaded at 0.5ml/min onto a
DEAE sephacel column in the above solution,after thorough washing,the band proteins were eluted
with a linear gradient 0.15M~1M NaCL in above solution,the elution of 0.4M ~0.6M were dialyzed
against SOmM Tris-HCL PH 8.0, 0.15M NaCL. '
Two-dimensional gel electrophoresis and western blot analyses
Samples were solubilized at a protein concentration of ~lmg/ml in 1.6% Bio-lyte 5/7
ampholyte,0.4% Bio-lyte 3/10 ampholyte,9.5M urea,2.0% Triton X-100,5% B -mercaptoethanol.
Isoelectric focusing of 20 1 1 sample took place in 0.9 X57mm tube gels,the first-dimension isoelectric
focusing was performed at 500V for 10 min and then at 750V for 4h.after the isoelectric focusing,the
tube gels were extruded and placed on top of a 7.5% polyacrylamide gel,the second-dimension took
place at a 75V for 20 min,120V for 1h.The protein separated by polyacrylamide gel electrophoresis in
the presence of sodium dodecylsulfate(SDS-PAGE) was then electrotransferred on to a nitrocellulose
membrane,the transferred membrane was developed with MY 174(1/5000) antibody.The membrane
was incubated at room temperature for 30 min in stripping buffer,and then wash with PBS-Tween for
removing the reaction solutionthe stripping membrane was developed with 046F(1/1000)
antibody ,and b-hyaluronan(1/5000),b-Hep(1/5000).
Affinity chromatography on heparin- HiTrap column
The heparin binding abilities were tested by heparin affinity chromatography.3 ml! sample after
dialyed were added 1mM PMSF and 10mM Ca2+ then applied to a heparin-HiTrap column (I1ml) at a
flow rate of 0.5ml/min,equilibrated with the same buffer and bond proteins were eluted with a 20ml
linear gradient 0.15M~1M NaCL in above solution.The flow through and fraction were pooled and run
on 7.5% SDS-PAGE gels,proteins were transferred to a nitrocellulose membrane,then developed with
046F antibody.
Inhibition of hyaluronan binding to SPACR by heparin
To test the effect of heparin on the b-hyaluronan binding ability of 150kDa, western blot analyses
were performed,transferred membranes were blocked ,then incubated for 1h at room temperature with
b-hyaluronan in the absence and presence of heparin(0.6mg/ml),after washing, membranes were further
incubated with peroxidase conjugated streptavidin for 1h at room temperature.the membranes were
washed and developed. The films were digitized with a image scanner then analysed using NIH image
software,

Resuits
1.A new form of SPACR
Insoluble IPM extracts from the chick retina separated with two-dimensional gel

electrophoresis,then developed with MY-174 antibody, the same membrane after stripping and developed
with O46F antibody and b-HA respectively.Fig 1 show arrows located approximately at 150kDa
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represent the location of SPACR(1).A new band appears at 100kDa(arrowheads) which react with
MY-174,046F and b-HA like 105kDa.

A B
P16.5 45 PI6.5 45
kDa kDa ' '
250 250
150 ‘ - 150 > -
100 » 7 e . 100 » @
5 T, o 75 B
o
MY-174 046-F
c D
PI6.5 45 P16.5 45
kDa kDa
250 250
150 » —— 150 & _ '
100 » . 100 » .
75 75
b-HA b-Heparin

Fig1 Insoluble IPM of chick retina extracts from the DEAE column separated with two-dimensional
gel electrophoresis.Molecular mass marker positions are indicated on the left.PI is indicated at the
top.Isoelectric focusing in the horizontal dimension with the anode is on the left. A, developed with
MY-174 antibody diluted 1:5000.B,C,D the immunoblot of the same membrane in A after stripping
and developed with O46F antibody(1:1000), b-HA (1:5000) ,b-Hep (1:5000) respectively.

2.SPACR binding heparin and compare the ability of two forms to bind heparin

Cell-substratum adhesion in chick neural retina depends upon protein-heparan sulfate interactions
recently been shown(11), we queried whether SPACR functioned as a heparin binding protein.

Western blot analysis of purified SPACR that both the 150kDa and the 100kDa can reacted with

b-heparin as can be seen in fig 1 D. .
Elution of insoluble IPM from DEAE column were dialyzed,then applied to a heparin-column,after
washing,proteins eluted with linear gradient 0.15M~IM NaCL were shown by SDS-PAGE(Fig
2),electrophoretically blotted to nitrocellulose,and  developed with 046F antibody,100kDa(arrowhead)
could not be bound to column at 0.15M NaCl,but 150kDa (arrows) can be bound and eluted with 0.6M

NaCl,indicating two forms have different affinities for heparin.
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Fig 2.The immunoblot of fraction from heparin-column developed with 046F antibody. The
elution from DEAE column were dialyzed,then applied to heparin-column,flow through (0.15M NaCl)
(line 1)eluted with gradient NaCL(line 2,0.6M NaCl). Arrows represent 150kDa , arrowhead
represent 100kDa.

3.inhibition of hyaluronan binding to SPACR by heparin

Insoluble IPM of chick retina extracts from the DEAE column separated with two-dimensional gel
electrophoresis,the membrane developed with b-HA in the absence(A) and presence(B) of
heparin(0.6mg/ml). Analysis the films using NIH image software,it was shown that the digital image
retained 25%.

b-HA b-HA-+Heparin

A

streptavidin-horseradish peroxidase conjugate

Fig 3.Effect of hyaluronan binding to SPACR by heparin. Insoluble IPM extracts from the chick
retina separated with two-dimensional gel electrophoresis.A, developed with b-HA , arrows located
150kDa represent SPACR,arrowheads represent 100kDa.B, developed with b-HA in the presence
of heparin shown decrease HA binding to 150kDa.C,developed with only streptavidin-horseradish
peroxidase conjugate as control,no 150kDa and 100kDa  band in the control.

Discussion
1.Two forms of SPACR
MY174 antigen in the chick IPM is identical to chick SPACR the O46-F is a polyclonal antibody for
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chick SPACR(1).Here we showed that there were two bands react with MY174, 046-F antibodies in
the chick insoluble IPM.And one function of SPACR is to bind to hyaluronan in the IPM(1,7).The
band was located about 150KDa which is SPACR(1), another located about 100KDa,the studies
reported here that IPM in the chick retina express a protein having a molecular mass of 100KDa which
immunostaining characterization similar to SPACR(150kDa).

SPACR may be consist of two different forms in chick IPM,the long form is 150KDa another short
form which has a molecular weight of 100KDa,the short form may be resulted from the cleavage
reaction of the long form of SPACR.

In many G-protein coupled receptors SEA modules are found proteolytic cleavage site,and were
cleaved during them residence in the ER(10).SPACR contain two SEA modules,leading us to postulate
that may be this is one cleavage site for SPACR.

The biological purpose of the cleavage is not understood,further studies will be required to establish
whether SPACR undergoes a proteolytic cleavage.

2.Heparin binding assays

Heparin is a polysaccharide belonging to the GAG family,heparin has been implicated in modulating
various biological processes,such as blood clotting,cell adhesion recognition migration ,growth factor
signaling,and viral infection.The biological function of heparin is primarily mediated through its
binding and regulation of various proteins,including enzymes growth factors,cytokines,and
extracellular matrix proteins etc(12).

Chick SPACR is not a chondroitin-type proteoglycan(1),whereas there are some consensus sites for
GAG in peptide sequences of chick SPACR.Our data showed chick SPACR can binding heprain.

Schubert indicated that retinal purpurin protein can interacts with heparin and heparan sulfate,plays
a role in adhesive interactions of neural retina cells(13).

Because binding to heparin may serve to immobilize proteins in the extracellular matrix on cell
surfaces or in the extracellular space,suggest may be this is ability to binding to retinal photoreceptor

- cells like hyaluronan,

3.Compare the ability of two forms to bind heparin

4.

Two forms of SPACR can bind to heparin ,we next compared the ability of two forms to bind
heparin.as is shown in fig 4.100kDa could not bind to this column when was carried out in the 0.15M
NaCL in 50mM TrisHCL PH 8.0,imM PMSF 10mMCa2+.150kDa was able to bind to this column
and was eluted at about 0.6M NaCL in 50mM TrisHCL PH 8.0,imM PMSF 10mMCa2+. Solubilized
proteins may bind to heparin-mainly electrostatically and could be dissociated by changing ionic
strength.

The difference in NaCL concentration for elution from heparin column was indicated that 150kDa
and 100kDa may have different binding abilities to heparin.100kDa binding to the heparin with low
affinity,150kDa binding to be of high affinity.

Addressing the question of whether heparin effect the hyaluronan binding to 150kDa,we performed
western blot analyses.it was shown that hyaluronan binding to 150kDa was decreased by added
heparin,analysis the films using NIH image software,it was shown that the digital image retained 25%.
heparin competes with hyaluronan for 150kDa binding.Chick SPACR has a 280KEIHVLGFK288 may
be is a candidate for hyaluronan binding motif(1),and there are some consensus sites for GAG in
peptide sequences of chick SPACR,and the nearest GAG binding site is 294 DGS296.may be this site
involved in the binding of heparin.Our data imply that heparin and hyaluronan binding site of SPACR

- 149 -



are closely related.

In conclusion,the present data demonstrate

1. SPACR have two forms in chick retina,one have molecular mass of 150kDa another have 100kDa.
2. Two forms of SPACR can bind to heparin

3. The heparin binding ability of them is difference.

4. hyaluronan binding ability of SPACR can be inhibited by heparin,
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3. SROHAHE

Pancreas transplantation (PTx) is the most effective method of normalizing glucose control.
In terms of temporal relationship between PTx and reversal of diabetic complications, it
has been extremely difficult but quite important to determine a ‘point of no return’. Thus, it
is of great clinical interest to evaluate the efficacy of PTx on diabetic secondary
complications. PTx is not commonly used in type 2 diabetes, however, experience is
accumulating of transplantation in type 2 diabetic patients with end-stage renal disease.
Outcomes for these individuals are as good as for type 1 diabetes. Therefore, whether PTx
could protect islet from glucose toxicity (one of the etiologies in type 2 diabetes) remains to
be clarified as an interesting hypothesis. The purpose of this research are 1) to evaluate the
effectiveness of PTx in preventing the progression of diabetic nephropathy and ocular
complications, and to further investigate the reversibility of diabetic secondary
complications in SDT rat after successful PTx. 2) To evaluate the potency of PTx in
protecting islets from glucose toxicity in type 2 diabetic SDT rat.
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Abstract

CTLAA4Ig gene transfer directly to graft tissue might have the potential to avoid the
need for systemic immunosuppression. In our previous studies of BB rats, local
adenovirus-mediated CTLA4Ig gene transfer protected the pancreas from autoimmune
and alloimmune responses. This study investigated the potency of local CD28/B7
costimulatory blockade for induction of donor-specific tolerance and further examined
the existing mechanisms. Methods. Brown Norway (BN; RT1")-pancreaticoduodenal
grafts transfected with Ad.CTLA4lg via intra-arterial ex vivo perfusion were
transplanted into streptozotocin-induced diabetic Lewis (LEW; RT1") rats. Results.
Ad.CTLA4Ig transduced grafts combined with a short course of FK506 resulted in
indefinitely prolonged survival (>156 days vs. 19.5 days with FK506 alone). CTLA4Ig
was predominantly expressed in grafts on day 4. The expression was gradually
diminished, and was only slightly detectable at day >100. The proliferative responses
against BN antigen were remarkably enhanced among recipients with rejected grafts,
but the T cells from tolerant recipients (>100 days) showed poor cyto toxic responses.
On adoptive transfer assay, the splenic T cells of tolerant recipients were able to
suppress the rejection of BN, but not third-party Wistar Furth (WF; RT1") heart in
irradiated (480 cGy) LEW recipients. The percentage of CD4*CD2S™ splenic T cells
was significantly increased in tolerant recipients (13.531£4.06% vs. 6.06£0.56% in
naive rats). Conclusions. CTLA4Ig gene transfer to the pancreaticoduodenal allograft
combined with a short course of FKS506 induces donor-specific tolerance. The
mechanism of maintaining tolerance could be explained by development of splenic T

‘suppressor cells.

Key Words Pancreas transplantation; Gene transfer; CTLA4Ig; T suppressor cell;

- 163 -



Introduction:

To prevent immunological rejection of allografts, it is necessar y to administer systemic
immunosuppressants to the recipients. However, these immunosuppressants have
several side effects, including toxicity, an increased incidence of malignancy and
susceptibility to opportunistic infections. However, CTLA4Ig gene transfer directly to
the allografts has been found to inhibit immune responses in several organ
transplantations by allowing production of immunomodulatory proteins in the donor
grafts resulting in local rather than systemic immunosuppression (1-4). In the present
study, we demonstrate that CTLA4Ig gene transfer combined with a short course of
FK506 therapy consistently induced donor-specific tolerance in a rat pancreas
allotransplant model. Furthermore. we document that immunoregulatorv cells could be
involved in the maintenance phase of tolerance induced by this strategy.

Materials and methods:

Male Brown Norway (BN; RT1"), Wistar Furth (WF; RT1"), and Lewis (LEW; RT1")
rats, 8-10 weeks of age, were utilized. BN and LEW rats were purchased from Charles
River Japan, Inc. (Kanagawa, Japan). WF rats were bred and maintained at Osaka
University Animal Facilities. LEW rats were used as recipients, BN rats as donors, and
WF rats as third-party donors. Pancreaticoduodenal grafts were transplanted into
streptozotocin (65mg/kg; Sigma, St. Louis, MO) —induced diabetic LEW recipients as
described previously (5). Graft function was monitored by daily measurement of blood
glucose during the first 2 weeks and at least twice a week thereafter. Rejection was
considered when the blood glucose level was over 200mg/dl for two consecutive days.
Graft rejection was further assessed by histological examination.

Results:

Ad.CTLA4]g transduced grafts combined with a short course of FK506 resulted in
indefinitely prolonged survival (>156 days vs. 19.5 days with FK506 alone). CTLA4Ig
was predominantly expressed in grafts on day 4. The expression was gradually
diminished, and was only slightly detectable at day >100. The proliferative responses
against BN antigen were remarkably enhanced among recipients with rejected grafts,
but the T cells from tolerant recipients (>100 days) showed poor cytotoxic responses.
On adoptive transfer assay, the splenic T cells of tolerant recipients were able to
suppress the rejection of BN, but not third-party Wistar Furth (WF; RT1") heart in
irradiated (480 cGy) LEW recipients. The percentage of CD4 *CD25" splenic T cells
was significantly increased in tolerant recipients (13.531+4.06% vs. 6.061+0.56% in
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naive rats).

Discussion:

In this study, we first demonstrated that CTLA4Ig gene transfer to the
pancreaticoduodenal allograft combined with a short course of FK506 could induce
donor-specific tolerance related to an active suppression mechanism. CTLA4lg, a
recombinant fusion protein, binds to murine B7 with high avidity and blocks pancreatic
islet rejection by directly affecting T cell recognition of B7* antigen-presenting cells
(APCs) (6). Indeed, CTLA4Ig gene therapy has been effectively applied in various
transplantation models. The strategy of transferring ge nes that encode CTLA4Ig protein
canable of suppressing immune responses within the local microenvironment of the
graft is of advantage to avoid systemic immunosuppression, because B7 molecules
expressed on APCs are more effectively blocked within the graft (7). Recently,
Grohmann et al. (8) reported that CTLA4Ig induces indoleamine 2,3-dioxygenase
(IDO) expression in CD11c* dendritic cells (DCs) from the murine spleen. In a model of
T cell adoptive transfer, Mellor et al. (9) showed that CTLA4Ig completely blocks CD8*
T cell clonal expansion in an IDO-dependent manner. This evidence suggest that
CTLAA4Ig can reasonably be expected to function in tolerance induction in which the
IDO mechanism might be involved.

As an additional important finding, a mild lymphocytic infiltration was found in the
long-term accepted pancreatic graft. In the CTLA4Ig gene transfer to cardiac allografts
from LEW.1W to LEW.1A rats, Guillot et al. (7) reported that local expression of
CTLAA4Ig could modulate the expression of activation markers associated with graft
rejection. In this study, the persistent mononuclear infiltrate without parenchymal
damage indicates the persistence of cellular responses against the grafted tissue, most
likely reflecting the establishment of tolerogenic mechanisms. We hypothesize that a
portion of the alloreative clones might have been deleted from these graft -infiltrating
cells, and an additional aspect of the mechanism may be interference with the cytokine
cascade. Moreover, it is possible that suppressor cells are not only generated in the
spleen but also in the graft itself and that their late appearance in the spleens of tolerant
animals is due to delayed migration from the graft to the spleen. To clarify these points,

further studies, especially a detailed analysis of immune responses of graft-infiltrating
cells and cytokine expression, or phenotypic and functional analysis of the lymphocyte
subpopulation in the grafts are needed.

In conclusion, CTLA4Ig gene transfer to the pancreaticoduodenal allograft combined
with a short course of FKS506 induces donor-specific tolerance. CTLAA4Ig, the
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immunoregulatory reagent produced locally, protects pancreatic grafts from alloimmune

destruction during the early stage of acceptance. Subsequently, the appearance of

splenic T cells with donor-specific suppressive capacity plays a pivotal role in

. maintaining tolerance. This strategy may have clinical applications for tolerance

induction in pancreatic transplantation.
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TRTOFELEFIZBWT probe set MFFICLEFIZH—N—-LTVWBDITRARL, /—3-F4 7 3
BIOIEBITFENERICB > TNEDDHH D ENF>TEE. TOULEBRERBXZT. &5 l;§< )=
EFOD spot ENFEA 707 L1 EZRHANT, 2 BOEERELEMRE 30 BOE & BEEOBMBEM S
mRNA ZH#itiL. 3EE® oligo nuclectide microarray %17 7. EHEKE LK SEMRROBET
REDEZEBLETSIET, DB ED LEERVIVZOBEFIBNTHALNSZ LMFE
T3, BER=EHOII 707 L1 OBEREMMM L TVWIEETH S,
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Identification of Cancer Specific {<xon

Splicing in Lung Cancer

Department of Phorade seegers. FDAC, Toloke Cniyersity

* Department of Moleaubar Pathology, Lohoke Unisversity

Objective for this stuc

To find out the lung cancer specific exon
splicing based on a gene sereening method
using oligonucleotide microarray

Materials and Methods 1

About 6,500 sequences known genes® espression
chrns have been compared among the mRNAS of
2 tumor cells line AS49 endometrial cancer cell
line Ishithawa 3-H-12, fibroblastic tumor cell line
RB24K Yand normal lung tissue using oligonucleotide
microarray developed by Afty metris,

23genes who had different expression patterns were

sclected to be the candidates for cancer specific exon

splicing searching undertaken in our experiment.

Heterogeneous NuclearRibonucreoproteinl

o0 I .

o '\ ;-O-A54s

3000 K b X s Ex-o-hhaawuﬂ.tzm.u
N T WEATY A VAV .
w LNAL Y AN

12 345 87 8 5101112131415 1617 181820

Background 1
oThe development and progression of lung cancer is a yvery
complicated process that involves multiple genetic alterations,

2. Genetie alterations related to canceration

AL Oncogene activation K-ras, my ¢ family  ete)

B. Inactivation of tumor suppressor gene

(PS3.RB.plo, DPCY, bel-2, cten

21 Loss of chromosome

3) Ipigencetic change of promoter
“methylation

) Genetie alterution caused by
translocation of chromosome

1) Somatic mutation:
Foanissense mutation.
point mutation
“non sense mutation.
“frame shift mutation
Sy oty s i e splone

CLMutation of gene of DNA repair enzyme

sECE

Backgiaw

Transcript 1
4

genome

v
Transcript 2

Materials and methods 2

G Preparation tor RE-PCR : primer design and PCR
condition,

2032 cell lines (2 nonmal lung epithelinl, 7 adenocapdinonu,
2 targe celt earcinoma, 7 squamoos celt carcinona, S SCHC,
7 pancreatic cancer, 1 fibroblast, and | endometriab) are
cultared and haryvested when they were about S0 confluent.

0 Lhe whole RN A was isolated from cell pellets using the
Oligotes Direct mRNA Lit and the ¢DNAS were reversed
using random primers KkitSuperseript 1L R

{40 RU-POR and DN A sequencing @ cell lines

Y

IREEE'
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Human transducin-like proteint HFLP) mRNA 16p13.3
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Probes used to identify Heterogeneous NucleaRibonucreoproteini

ID HG-U95Av2 40593_o\(Antiscnss) Probe Set Dislay
Probes
Serial Probe X Probe Y Probe Interrogation Probe S £-3Y
Order Position
1 604 456 3054 ATACCTGTTGTGAGACCCGAGGGGC
2 219 435 3112 TATTTTGCTAACAGCAATTCCAGGC
3 218 438 3113 ATTTTGCTAACAGCAATTCCAGGCT
4 456 869 3136 CTCAGTATTGTGACCGCGGAGCCAC
6§ 543 437 23176 CATTCCGTTGCCTTACCCGATGGCT
6 497 511 3183 TTGCCTTACCCGATGGCTTGTGACG
7 2% 369 3189 TACCCGATGGCTTGTGACGCGGAGA
8 497 1% CITGTGACGCOGGAGAGAACCGATTA
9 515 38 TGTGAOGCGGAGAGAACCGATTAAA
10 276 433 CTTCHOUTAGUCCTG 1
1 5 GFCTAGEC
12 179 TETAGCCCTS
13 @5 CCCTGTCTTUGUTGTGGACGCTGTA
14 50 GCAGGTTGGCCAGTCTGTACCTGGA
15§50 GGTTGGCCAGTCTGTACCTGGACTT
16 50 AGTCTGTACCTGGACTTCGAATAAA

Question:

What information

can be provided by this kind of Probes?

To find:
Single Nucleotide Poly morphisms ( SNPs)?

RT-PCR and Sequences were performed on

IS human genomic DNA to find if SNPs exit

among the area of probe 1l-probe 13

-

Result: No new SNP was founc
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Human ¢cDNA for HLA-D class Il antiges DO beta chain

Characieristics Length: 1322 BP, A Count:304, C Count:320, G Count:337, T Count:361
Sequence
/ tccagiaigy 60
1y 120
yaag  af 180
240
agtatgtacg  titcgacagt  gatgiggesa 300
cagatgetga geagtggasc  ageoggelpg X 3253
vl scg! il 52 o0
actgctetgt gacaggcttc  tatccagppy 540
600
agacgiggt 660

cetgetpage
ggaganagst gotgagigge cictagigy 780
g Voiwtaty 840
ag uleleiy aselslely cleecteapt agettctete 900
960
1020
atcte 1080
tacatcatts astccocattg  of3¥fggeat  triccapasa _clcocctgag  sccttactcc 1140
gL« | ettictety  plecanieel  gctectat - % 1200
[N —_ o LRt g ac: ipctea 1260
apteactgit tecitticac g s 1320
cal 1322
=
Human cDNA for HLA-D dass Il antigen DO beta chaia
Characteristics Length: 1322 BP, A Count:304, C Count:320, G Count:337, T Count:361
Sequence
tg ty tccagalatde 60
gtictgggty  ggteccctgg  gtggigreic  tgctag gaccega  cla: 120
glarg ectg 180
240
1g! g CIERER! 300
rd 28 caggecgteg 360
P Ag 420
gctge 480
540

Iclpye ity 840
agettctoto 900

A plelcaay  etuitcly  etecelvigt

g 1020

atcte e
tacatcatta atccccattg  c&iljfpgest  tptccagasa _cteccctgag  accitactce 1140

heearvenl doctat .- 1200
. —_ . ccacagl'cn‘ "ggaagacn atpetcagpt 1260
apteacipit _ tcchittcac as 1320

ca/ 1322
—

Morce tests are necessary to verify the result
of oligo nucleotide microarray

2 normal lung epithelial cell lines and 30
ancer cell lines have been sent to the
Roche company for the 3rd. Time Oligo
nucleotide microarray test.

Other RT-PCR and Sequence will be
undertaken to prove the result of Qligo
nucleotide microarray.
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Grafting of deproteinized bone particles inhibits bone resorption after maxillary sinus floor

elevation.
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Journal of Oral Pathology & Medicine, 32 (8): 499-501, 2003.

Pleomorphic adenoma of the submandibular salivary glands with marked ossification.
Clinical Oral Implants Research, 15 (1): 126-133, 2004.

Grafting of deproteinized bone particles inhibits bone resorption after maxillary

sinus floor elevation.
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Abstract

This experimental study evaluated the long-term outcome of deproteinized bone particles in a
rabbit model for maxillary sinus augmentation. Histologically, 8 weeks after implantation, large
amounts of newly formed bone showed many interconnections and appeared in most parts of the
implant cavity. Sixty-four weeks after implantation, most of the newly formed bone in the
augmented spaces had been resorbed. Only a few thin, and slender regions of newly formed bone
were embedded in fatty tissue. Histomorphometric analysis revealed a significant decrease in bone
area and a significant increase in bone marrow space area with time. There was no significant
change in the deproteinized bone particle area. We conclude that deproteinized bone particles do
not resorb with time and that the newly formed bone in the augmented space after implantation is
not stable on a long-term basis in rabbits undergoing maxillary sinus augmentation.

Key Words sinus augmentation; deproteinized bone; particle; rabbit

Introduction

Sinus augmentation is an established method used to enhance vertical bone height in the
posterior region of the maxilla, thereby increasing primary stability before implant insertion.
Various materials have been used for bone grafts in sinus lift operations designed to increase
vertical bone height and promote osteogenesis.

Deproteinized bone, one type of xenograft, has been shown to be a safe and biocompatible bone
graft material with osteoconductive properties. It is frequently used for maxillary sinus lift
procedures because of its natural morphologic characteristics, complete deproteinization of
inorganic components, and lack of antigenicity. Several animal studies have shown this material to
be promising as compared with other bone graft materials. However, the long-term outcome of
deproteinized bone particles in the augmented maxillary sinus is not well understood.

We therefore histologically and histomorphometrically evaluated the long-term outcome of
deproteinized bone particles in an experimental model of maxillary sinus augmentation.

Material and methods
Surgical procedures

Twenty adult male Japanese white rabbits (average weight, 3.0 kg) were used. The rabbits were
anesthetized with pentobarbital sodium (0.5 mg/kg) intravenously, and 0.5 ml of 1% lidocaine with
epinephrine (1:100,000) was injected subcutaneously in each surgical field for local anesthesia.
The nasal bone and nasoincisal suture line were exposed via a perpendicular incision. With the use
of a round bur, a nasal bone window was outlined and a fenestra was made by osteotomy during

- 166 -



continuous cooling with sterile saline solution. Care was taken during this procedure to avoid
damaging the antral mucosa. Once the outline was completed, a Freer elevator was used to gently
- push the antral mucosa inward. The mucosa was then elevated from the floor, lateral walls, and
medial wall of the antrum to provide a large compartment for graft placement. The space was
filled with the deproteinized bone particles. The particles were gently packed into the cavity
without compression. The defect was covered with a membrane (Bio-Gide, Geistlich, Wolhusen,
Switzerland) to prevent fibrous connective tissue ingrowth into the augmented space.
Tissue preparation

The rabbits were anesthetized intravenously with pentobarbital sodium and were killed 4, 8, 16,
32, and 64 weeks after operation. For histological examination, the rabbits were exsanguinated
and perfused via the jugular veins with 2% paraformaldehyde solution in 0.1 M cacodylate buffer
(pH 7.4). The implant sites were dissected free, fixed in the same solution for 48 hours at 4C, and
decalcified with 10% ethylenediaminetetraacetic acid (EDTA) at 4C. The specimens were then
dehydrated in a graded series of ethanol, embedded in paraffin, and sliced into sections about 3 1
m thick. The sections were stained with hematoxylin-eosin and examined by light microscopy.
Histomorphometric analysis

Each image was copied on color reversal film, digitized as a 256 X256 array of 8-bit density
values, and transferred to a microcomputer for histomorphometric analysis. The Cadkey Image
(Cadkey System Corp., Tokyo, Japan) program was used for analysis. The following
histomorphometric measurements were made: bone area (percentage of newly formed bone area to
total measured area); bone marrow space area (percentage of bone marrow space area to total
measured area); augmented height (maximal height of the augmented space); and particle area
(percentage of particle area to total measured area).
Statistical analysis

The statistical significance of differences between implantation times was analyzed by analysis
of variance (ANOVA) with Tukey’s method. The level of statistical significance was defined as p <
0.05. All the data are expressed as means T standard deviation.

Results
Histological findings
4 weeks after implantation

Thick newly formed bone was observed adjacent to the cortical bone wall of the space. There was
a tight interface between the newly formed bone and particles, without any gaps. In the center of
the cavities, the particles were surrounded by fibrous connective tissue.
8, 16 weeks after implantation

Eight weeks after implantation, large amounts of newly formed bone showed many
interconnections and appeared in most parts of the cavities. New formed bone was present
between and around the deproteinized bone particles. Bone marrow was now developing in
augmented space and sporadically communicated with the cortical bone wall of the cavity. Sixteen
weeks after implantation, a larger bone marrow space was found in the augmented space.
32, 64 weeks after implantation

Thirty-two weeks after implantation, the thickness of the newly formed bone had decreased, and
large bone marrow spaces were frequently seen. Sixty-four weeks after implantation, most of the
newly formed bone in the augmented spaces had been resorbed. Only a few thin, slender regions of
newly formed bone were embedded in fatty tissue. Bone marrow space containing many fat cells
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was present in most parts of the cavities.

Histomorphometrical analysis
Bone area

Bone area significantly increased from 4 to 8 weeks, and then significantly decreased from 16 to
64 weeks. There was no significant difference between 8 and 16 weeks. Significant differences
were observed between 4 and 8 weeks (p < 0.01), 4 and 16 weeks (p < 0.01), 4 and 64 weeks (p <
0.001), 8 and 32 weeks (p < 0.001), 8 and 64 weeks (p < 0.001), 16 and 32 weeks (p < 0.001), 16 and
64 weeks (p < 0.001), and 32 and 64 weeks (p < 0.01) after implantation.
Bone marrow space area

Bone marrow space area significantly increased with time. Significant differences were observed
between 4 and 16 weeks (p < 0.01), 4 and 32 weeks (p <0.001), 4 and 64 weeks (p <0.001), 8 and 32
weeks (p < 0.001), 8 and 64 weeks (p < 0.001), 16 and 32 weeks (p < 0.001), 16 and 64 weeks (p <
0.001), and 32 and 64 weeks (p < 0.001) after implantation.
Augmented height and particle area

Augmented height and particle area did not change significantly with time.

Discussion

Deproteinized bone, a pure anorganic bone graft material, is safe and has been shown to have
many advantages over other materials in experimental models. This material is thought to be
resorbed with time. In our study, however, the deproteinized bone particles were apparently
unaffected by remodeling. There was no significant change in particle area from 4 to 64 weeks.
This finding suggests that deproteinized bone particles are not resorbed with time.

Biomechanical studies have found that the stability of implants is related to the mechanical
properties of the surrounding bone. For instance, implant stability is better in lamellar bone than
in cancellous bone. Therefore, an understanding of the different quantities and qualities of newly
formed bone is important. Another important determinant of long-term outcome in patients who
undergo sinus augmentation is maintenance of augmented height. This is particularly important if
an implant is lost or further implant placement is considered in the future. In our study, there was
an apparent early increase and subsequent decrease in bone area, but the augmented height was
unchanged with time. The decrease in bone area was accompanied by an increase in marrow
adipose tissue.

Bone loss associated with conditions such as osteoporosis, age-related osteopenia, or
immobilization may be accompanied by an increase in marrow adipose tissue. The role of
adipocytes in marrow is not yet understood, but an excess of marrow adipose tissue is considered to
negatively affect the long-term mechanical strength of the skeleton. It is often difficult to obtain
implant anchorage, in bone that is not very dense.

Biochemical studies have suggested a relation between mechanical stress and bone metabolism.
Tissue is likely to mature after functional loading. However, information on the optimal time for
implantation is scant. On the basis of bone remodeling, 8 weeks after grafting is regarded to be an
appropriate time for implant placement in this experimental model.

Conclusion

Deproteinized bone particles are not resorbed with time. Newly formed bone in the augmented
space after the deproteinized bone implantation is not stable on a long-term basis in rabbits
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undergoing maxillary sinus floor elevation.
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Grafting of deproteinized bone particles inhibits bone resorption after maxillary
sinus floor elevation

Hui Xu, Yoshinaka Shimizu, Kiyoshi Ooya

Fohoku University Graduate School of Dentistry. Sendai. Japan

Introduction

Miallary simus floor augmentation s an established method for harvesting sufficient vertical bone from the posterior region of the masalla to
achieve pood primary stability before implant mscrtion. Various graft materals, meluding autegeadts, adlografis, athplasts. and xenograft-.
have been u=ed for sinus augmentation to increase bone volume and height. However some materials, such as freczo-dmed demmeralized bone
and antogenous bune, cannot withstand sinus pressure during the first several weeks and lose den-:ty and height over time In reeent years.
sinus augmentation usimg deprotemized bone has been suceessful both i ammal-based reseaveh work with monkeys. dogs. ~heep and rabluts
and n therapeutie appheations an humans. The present study was designed to examine the value of de peotemmzed hone partieles on bone
resorption i pabbits undergomg maxillary smus gratting.

Material and methods

Experimental animal Surgical Procedures
Adult male dapanese whte rabbits (average weight. 3.0 k)
Preparation of bone graft materials
The deproteinized bone was prepared according te the viethed desaribed
by Matsuda et al
I Removal of proteint 19 NaOHL 11O )
2600 C(3.3his) = 1.100°C ¢ 3.50s)
3o Particle size 300-300 pm
Histomorphometric analysis

\ugmented height (the masimal heizht of the augmented space) . ) )

Schenroe dranee of G saraacd! e faee 0 The braesteated noorm oan Hne
dopsal won b ot the o hbe <ball PP e v soos moemba e O
smius v filled sl v s NB omsab Lo 16 aesta Momembron

Bone area (percentage of newly fiumed bone arca tetotal measured area)
Osteoclast number taserage number ot usteoclasts per millimeter of bone)
Particle area (percentage of particle area o total measured area)

Results

Histological findings Histomorphometric analysis
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Conclusion ;
Histomorp-homietis me om0 ment
> avtidd wea tne
Our results demonstiate that slowly resorbed deprotemzed bone : whpavtide e
particles promete the stable augmentation of the maxallary sinus :
floor and mhabat the vesorptin of the newly frmed bone
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& (1,2) MO 7 vy EEIFRETHTRMEISD L, FICHORAIZ, FELBERALELSEL I 2L,
BROBMTFHHEL 6T EIldHB, #ni2id, FEREENT AL ay ba— VT HLES
HH.FO—BENEBFEIZWHOIC L D 0.05-0.07ng/—H/kg FE L ENTWw5B (3), F—HENENERE
KEREMOERERD F RELEREE,OCABOIIFNELERTIABHZOLOL L RIE L Hik
(4-7) H s, BB, FENEORED W AERIZR 5B ENdDH 5, Guha-Chowdhury & (7)
1% duplicate-diet FRN T34 RIED 24 RHFERELXWEL A LI A, MNEO—H FENERARHEER
JAM»poiEELA—~BFERELVEVERELL, $ETORETE. ALHBLERAVTHBNZD
FEEBZRELAFT—SRIEILAE LY, 2T, XWETII, EMFEXERICEET S FE2RE
THIELEBMIC, AEHFESRERP FIREICSZZEBIIOVWTRE L,

MREFE

EEBI: ML K0 FIBEE

RERTAV YV ERERBERA VT, FiRE lppn K 1,000m] (ZF&HFE 1,000 g) % HATHE
SEB, FRICERLATE (UWTEMNE) BRIREZ 60 0BRLLYS 55 T8 12 2l ¥2. E&f
BoOF Y 7VERM L, ARCHATORERELZFRLL, ¥V 7VEERTE TREEZ, FEEERHIC
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TFREZHNE L., T/, BRBICHOZLIITLARE UTELZL) KBV THEHOERET-
7oo BT, FIREE l1ppm DK 500m] ZEBAMICT 60T T TMEL., Eh L T60CEHMERL 2055, 8
HREHIC, 600 ITRE 30 Y 7V ERMLCFigELME L,

FRI: RABEKCILZAAFFREOELL

HHO< 7 0ml%E 5 RS, #iTh, BFLYyITMET A, BT LW RABLYMA-bOL, &
DEADEHS5ODTV—T (BEFXV—TL b n=3) ¥2 b, FhEh 80CHDIERIEICT 72 B RIEIRHG
BeL., MEHEE 8) KTFRELXHELL,

ERN : RENZOFEFEOLE ,

THROER., Vv A€, BXERERR LU CHELBECTFREZAE L £ EBEMELE
BITFRELZHE LA, RIZ, LEASOKAEGEZRIICRLASECTHE (BEFTEC1EMEALE
ZZREFL YT mE) Lk, BERITHESL. LREABOMENBECTFRELZAIE L,

# R

ERI : Wk BKk0 FiRERL ,

100C £ Ttk 60 7 TOFEHHEREKER, EFE (F3946.9nl/59) &ELL (FH72.4m1/5 %)
TEHEELREZN o7 (9<0.01)o 55T EDH 7N FiREIR., 4 7 VIRIBBREAICERL, 60
FTIRERETEY 1.89pm. 3% LTFH 4.43ppm 22 0, HEFFWICEND o7 (p<0.05)0 LA L,
BRARPRFEEIHHOBEL EOICHIL, 60 FRIZIEZENEFN 798.6ug (D 79.9%) & 487.8
pe (HD 48.8%) 1ok, EL LIIEMZICHRTHEEICERAL LA (p<0.001),

—7 . FIREE lppm DK 500ml % 60CTHRF LA ODOFHHERBEAKEIIL2.25nl /55 TH o7z, FilkEIC
KELREHIIBDHNT, 305555 1.04ppm. 60 F#A451.08ppn TH H, BRAKFHLRFEFRICHITLA
EEREFBDOO R hol,

LRI . RABICL2HBFFREOEL

BRI VAP FREICELIBOON: (M), HLHBLTEFL Y YMBICIIRLEFLL
ERLE (p<0.01), T/, BFL YV EHEL (p<0.01) ZHTICEH TS (p<0.05) LOMICLEEL
ExRBol (FERB).

LRI : REHZOFEFEDLEK

RENOERAGTOFRELFELOABOV AR FEIZ24.04ug Tholzo —F., 1 BEHERAL
REOFRELOLHELARFEIZ23.68ug. BEFLVY Y TCMILARROFPREIGHELARFEI
23.08ug THY ., TIZTEBMLTWA (KD,

F B

MBI L DKRFBERET S, S0, RMFOFRIRABFZRICL VHEHROBEIRE2 %, AFETIE., I
B, LAUHBREBETAILICIDADPBHEELTKRFO FRERITEL 2D, EIERLTKRFETF
BEEERKRECEI L, LaL, 0CTHFLABEEIZERLE IR0l SO ERL, F O—
HIIHICE AADHEERE LD ICERPICHEH SR LTEESRIE SN, ERTORBEERICL Y FiRE
BRELTZ2 0D, ERMNOARFHHDOEBFESFELZTRBLL A, £PL0RRK) LRBHETIEZN
IFEDENED LN h oz, Guha-Chowdhury & (7) 1% duplicate-diet HX T 3-4 k!B D 24 B¥[E F I8
MELZRELCEEA, NEO—HFERERKEKRFRMHBE T 0.036 mg/day/kg THH . BERiHR
VA »OHEELA—BFENELVEP oL ERELL. L L, SEOHETE., £0KERPLE
BYoFEAELRBBROFEARBLOBICEELERALR oAk, TN, BRHETO 1BHO
BAABIV205BOEFL Y JILELAMATIHIFIRZFNIEIEHEHELRZVWILEZRTODTH S, L7AD
o T, BWELRENIEVRYETORBOEAEX, F HMERTHILRFIAOGNIbOD, —BBILH
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BEICI->THRFEEERZNBEE LAV D ERDNS, BHARIZBWTYH, ARF-RBAICBT
5—HFENEICETAIHERIVC22H 5. kAL (9,10) RHHARARREZHRICENLDFEF
E»OHRO—B F EMELZEELL, MEWLS (4-6) BEFELRABLZIOEHEL. duplicate diet
FRCEZDOFEEENLEELT—H FEBRE %8B/ .—7% Market baskets AZLLBRU A FZET,
FENELXEET 2 HEG, HER2EL L{R3EXRBOARDESICELERHEIATWS (11-16),
LhL, EEMIABRFOFHEK, Mk, KFOERELEF—ABNFEORBL WV ICEEEHELBIL
BEZONZD  BEFRII)DERCENFELRBL LN TELLEDLDRSL, LAL, AFE» S,

MUAINPLDERFEOHREDERTH LI LAREN, FARTOFREOEEDLDODOHELE
BDHBLDELEB b, 451, BALRAMEHBICEALABELRA, EP50A[/YORYLHEE
BRLzwW,

FiBE (ug/g)

0.18 ¢ — ¥
0.16 |
0.14 |
0.12 |
0.10 }
0.08 |
0.06 |
0.04 |
0.02 | o
0.00 L1,

3 BE< WmcTHr BFVrYy ET

H1: WEFEDEVICLLZ2BAFFEAENEIL (n=3, meantSE)
*: P<0.05, **: P<0.01

Rl1: KREGPLOREN LABBOFEL DL

A 58 (g) FEFE (pg/g) FE (pg
i 50 0. 095 4.73
TSy HAE 100 0.021 2.07
E#H 122 0.010 _ 1.22
43 400 0. 040 32.00
i 672 24.04
REE
5 373.8 0.063 23.68
_BIF LTV 641 0. 036 23.08
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3. SEOMRHE

SEORERLRMG. PERBALELT, IFHEETH). (EMBEE LToEE) KBT5
m%ﬁﬁﬁﬁﬁmotoéﬁ\E@Iiﬂﬁﬁ@*@iﬁ\*@@%ﬁ%ﬂ%&%b‘$WMk
LTOBRREZEHD TV, PRFEBEEL VLS,

Stamps & (1978) DBAFE LI-FHMOBBEHREEREIRKE BATELERENLTWS,
AE, FEECBWTHH TCIOREXFERALE, FEEROEEEICOWTRILEZLEZ A,
Cronbach's o f£5%1% 0. 908 & @A o7, ZOREZEBEMOLBNRFETHY, SR BERALT
WETEV, F, SERERT o REOERLILID 3 RETH o8, 2 BB, 1 7
BRI EIE T BB EMOBHBEREIC OV THRELZRE L TV MERH B EEZD, EHIT,
FBHRMOBEHERESL, BEOBBREOREMIZOWTHIFEREE L-W,

4. EEREZORR

BT OBEHRECET29E L AADOLEIFEH O HEEMICHT 2T L B8
EFRRTAHIENTER, PEDFEHIL, 4. FHME4AzEEL, HEMBEL LTOEY
mH, TNONKRE LTHEE—ECR0E - BRI LSRR Z L EHFLTVS,

AFREE, 2 LETEEFEOBEMICEV T, DBEBREIERIREATHDI L. 2)
BEBEEC SV TREEN» SEEN 2B AN OEELITOMSLEMNRH D Z & 2R L T
%,

BEZEIAIR, APEEBRSIREE/ TERREEZITV., BIEBRKFRERLVELS 2E
EENBFETHD (FMEEEN : TR 1643 A 25 A), FAXRERESE L UFNIRIE
BT, EEEEAVIEEEZ T, S50, FR 16 FENIC, FERRETE - BAREOE
MELITHVT, BRLOVRRIRBEITOTFETH D,

AFEXEFSBRICS SO LVWVHRES Tho L BRETH LR TE S,

BEBEIARIE, BPFEFNTHREZRETIANL LT, 4% —BOERLZH#FETEIHLOT

b5,
A >/ A\
RN EEE R4 ;F//A Fﬁ ?W/f)(/

AEIE
pd

&

5 T AHWMER

Bk TFRBEFOERICOVT) I, HBEORKTER L TT SV,

MEERELIMERREZEG LECEEZRMALTT &N,
*FERRERERTHHEI. BRER - PEESELEIMAFLTTE,
*RRILE->TIL, APEZBLHFLIZLSEZHALLTT SV,
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— A PEEGSRERE—
PEICEITAEEMOBHHREICET IR
—hEEBREDEEE —

MrEEKAE & EF

TERESE EBTEERKEWEDERE
AAPTERMERE MIERKFEFHEEFH
FEEEE BBF RE R

E F:

AMEOBENL, 1) PEOFHEMOBEHREEIZOVWTREAL OUBAENLEELHALMNTT S,
2) MEOEB»LPEOBEMICKHITIBEREEOREEZ ST TEZE Tholk, BHEMOBLET
REREL Stamps & (1978) MBA%E L= RE % AV iz, PETIL 304 4128 L, EHEX 280, AZhEIE
#H13 198 Thof= (EUXF 2. 1%. AHEIESKT0.7%), HATIL 364 4B L. BIENL 342, FRIEIEEK
13267 THhoTz, (BN 96.6%. FREERT8. 1%), FHEEIL. PETILI3.8L8. 7%, HATIL29.5+
1. TH Chol-, FHRERERL, PETIL13. 1£8. 24, AXRTIL8. 075 Thot-, MIERIIL. BEIE
ENRPETIE 5%, BETIE 0% Thotc, ERFERIT. UTD 4 ATho, 1) BEBREORLE
BEABRERIT. PETIE B 4%, BATIX BEEOARBGR) 6% ThoT-, 2) BREMREOFHE
A, PETIE147.3433. 7 A, AATIZ 14. 4426, 0 S TH OV BEELREI 2o tz, TNEERERINCAD
. PERE, BAICHEILT, EEEROHAL) TEERT - BREATRIORIR) IR R E OB O 3 IR ERITE
WUHBSHRENEEICE L, [BlEE) IEMMs LTORE) O 2 BERICRO TR EENEEIE
holz, 3) ERAINCHESHRELH 5 &, PETIE 30~34 BONFSHRENMEL . ZhiEiLT3UFERD
H#REZ R Uiz, BATIHFEREIIERD iz o7, 4) BESEREY, TE - BACIHEL T, BEOCHBF
ENASC EL T3] LEELEFETES, WENEEABRFTHIIZE R,

Key Words : pE., BA. BERRE. EE. 9ENRE

W E:

PETIE, ZO0FEFOEERBKERICL o T, AxDEFEKERMEL, BEBLELLLTE,
IS T, BEY—ECROFMBALELTIHALTVWAEY? | RBICEHNEFOBB TR
BOLEZEHNLbONLESMNLRLO~NLEL, BERROERVEE-TEL,

IO LEEHES0BMA L, FEETREINOTETLTED THoEHEMRFECER L TWTHL,
HITPEEODREFET B LIXTE T, SROBRISHLTERLIRBLEEZONATVWS, BNT
20024F, EBEBICBWTEEEMMOMELZ £ RET D) LWIRIXOPT, UTFO L I
RT3, FETEZEXINETOFEORMLRUH L, EREEES, oLEOLEFNLERE
BRERNL, BEEREZLYT. B2 RESEINERDH D, £/ FHETHENBEEMEEH L LT,
FTHUOBZP?ERL, FHMOERZEBML, BEL, BRITH LR AMBEFRE 4T L Z2HHIC
FUDT22EMNEBFRIEZNERTHRZIRDONTHE HLOTHS, LLTA,

PEOBRRICEV T, FEMOBEHEEICHET 2HEIIED THRV, 72, BARTIIFEMORB
BRHEEDOHED 1980 FRALTOATE Y, FHMOBEHREIIEEX P LA LEENHY . A
RIRAtR, VR— FOFE, FRBRELRLC Ko THEEZITAEBRESATNS P99,
FEOFHEMIBITABEHEELZIREL, BALEBTZZ ik, REEOR#2ELSTEOEHE
DEMMLIZEERDH B, .

AWETIZ. 1) PEOEEMOBBEHREIZIOVWTHER L OLBRRENOEELZALMITH I L.
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2) MEOLE) L FEOFEMICBIT 2B HEEOHEE2 oW T52 L, #B89E L,

WMREAE

SREL. PEEBBTICH 5 IRARIKREFEN BREEOFEM & A AILHEEAN OBE M K FEEFHHE
AR &L OCENHRIED2IERRICEE T 5 F M Tho 1,

WMEFiEL, L4 BRNERKEL L, FEROEAB X UEIX, FESREZEL T, #BED
ElMRICKE L, MEOEREL LT, MRECHEEHLFIE, 7743y — R EeXEFICL
VA LHESMOREERE:,

FEEEIZ. DRRO—ZHER. 2) BERR., ) FEMOBEHEERE., 1) WENRENERE
O LT,

FHEMMOREE REREIX Stanps DI X > T 1978 FICHR INTRETH Y, PartA & PartB D=
WALBREN TS "9, PartA 13, BEBEECHE2EX R VEERERERELVWOIANAT
bole, BRERX TAsh . THEEatar), TESEOARMBR), TEEEE). DREEHE). SMEL
LTOR# 6 DERThH o7, PartB (ZBREMOMBEHEEICET5HETH 7. ZOREREIT
TOTMRENGHERINTEY, OKE (pay) ; 9TER, OBZEAMHINL (professional status) ; 8
IHB . @FEH - FEMREIO AR (doctor-nurse relationship) ;3 IEH ., @F# & (administration) ;
10 IHH, ®F&#EET (task requirement) ; 6 THE, ©@FMEiL L TOB#E (autonomy) ; 5 HB. @
FEMMEABEDEE (interaction) ; DEH48EH ThH ot

FE B OB RED BASERIZ OV VT, PartA [3F9EE L ISEHENIEERE A ASEICERL. B
Bis &AM Ry PRAFT 4 2RI T, REZUEZRET LIS, PartB i3RI (1987) SR LI b D2 A
Lz, PEBBARICOVTIL, PEINEFA 2 4 LIEE 1 £05 3 A 5GERE PESICER L, EBTEAR
ST 4 FEIORRICEST3FEM 5 £ 28R E LT, 2ED/3f vy FRET 1 217\, Rt
DEFREZIT T

FEICBITA My PRAZT L ORI, REONAZUME2FER TS BT, PEOEEMORE
BEHRICET 2 8hRREZRD, LT 18 HAZMH L, ORA (F—F2XFY) 6 £, QSR
L, B0 8 4, OB 14, @OBEETOAMBIMER 2 4. OBBENEDIFA 24, @8R
%, OFEEEEOKE2H, OAFTR2A. OFE 14, OFWIRE 24, OHS GE&. @T) 4
%, QEFKE 24, @FCE 14, OLFLOBKIL,. ORB24. OBFRE24, OBR (£
FN) 34, OBEOMENRELATHo7,

O~@ERITEEMOBIEHREREIC, £, ORE. OHFRER [—RHEER] KEEhTy
BT EMNRERLE, OBRIZOWTIE, SEORETIHERLEZ. LML, @B OMEMREIC OV
Tit, BEWREECEBE 52 2WHEOH 2B LARL, FICHERR MR,

YERRRIEREL, KEESET MM L ERERE (10 I1REA) #ERALEL. ZOR
BEIISEMMEVNE Y| PN RIT LB 5, AASERRIIEA (1999) R LI bOEER LY, HE
FBIRICOVTIL, BIRED BAREREZ PEEICEIRL., /3 2y RRFT 1 21T, KEFSUHEERET L.

REHRIL. PR 15485 AThol, HWHEITIZ V35 A MY vy ZREERRV., FEHERKEET 5%
LU,

B 8
HECIIE AT 304 £ IZBIAT L. [BNRERIT 280, B SEEEIL 198 Th o7 (BNLR92. 1%, BREIERT0. 7%).
B A G355 75T 354 4 1R L7, BIMRERIE 342, AHHEIEE L 267 Th o7z (BN 96. 6%, ARNEERTS. 1%),
1. —REROER
EHERT, PETIL33.828. 75, BATIL20. 67, T ThoT-, Bl & L COEHRRERL. TE
Tit13.1k8.2 fF, BATILB. 0£T.5F Tho7,
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2. ST
1) PartA : BESTEROEREROEEEL. PETCIIELEELERIIIAH74. 0% ThH Y. AATILIE
DAFIBRIT6. 0% TH -1 (% 1),

#1 WEBROBEE

FE (n=198) B A% (n=267)

etz ERER *‘ﬁ’%i)‘”@’% RER "*ﬁ’z%f)f)"’g"é
1 okt 74.0 % JOPN 515 76.0
2 FEES AL 56.0 ok 62.0
3 HMR L LCoE#E 54.0 EHME LToHRE 58.0
4 125> 1PN i 316 44,0 BREYS 56.0
5 FHre 38.0 FHER 26.0
6

P E 30 34.0 T TS RO 22.0

2) PartB : BEH REEOELEAIL. PETIX 147.3£33.7 AT, BARTIE 144.4226.0 HTHY FEEIL
Tehote, T T OOBHERINCHS L, HEL. BAICHBILT M) (EAT - BRI omER)
FERSTRIEEORE O 3 SOMBERIEEICEL . [BHEE (HPME LTOAR) O 2 SDOBRER
BEEIEN T (3% 2).,

#2 BEEREDTHERERZOLE

$E (n=198) BA (n=267)
WRRER ' AR EHE+SD el FEH9{E+SD [ rlE] PlE
RARay
. ek 54 24.0+8.0 3~42 24.6+6.9 5~40 0. 349
2. FHEERIHIAL 48 32.2+6.4 12~46 29.0+6.1 12~45 0. 000
6T - T M AR 0 18 12.4+3.1 2~18 8.6+3.4 0~17  0.000
BasR
4. FHEH 60 26.0%10.4 1~50 29.3+6.9 7~417 0. 000
?Zm LLTO 30 11.4+5.6 0~26 14.6+4.5 0~30 0. 000
6. EHER 36 12.6£6.5 0~30 12.7+4.8 1~28 0.943
%ﬁmﬂwﬁ@ 42 28.7+6.7 8~40 25.6+6.1 1~41 0. 000
ey
Mann—Whitney @ URE
3. 4FhE BOSTIREE

EMINIEGREEA 5 L. PETIT 30~34 &%
A3136.5+34.4 REELS, ZhEEDLTAUFERD
AR U (R 1), BATUBENRECERET
BEH ootz
4. EEIRIR LIRSS RE

[BHIEDYERE] 12T, FETHE, ) #
58.6%. [l 2% 41.4%Th-7=, AATE [#E)
M 42.3%, [TfE) B67.7%Thot=, FE - AL
bio, T8 ¢EELELO TRE) LEELED
D XY bEEEHRENFEICED - 7 (% p <0.001),

165
160 }—=
155 =
150 [—
145
140 |—
135 =
130
125
120

O B S W

R FR SR
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[FBEE Tholoh ICoWTiE, FETIE NI 25.3%. TVWz) 72. 7%, TEBBE BN RN 2.0%
Thotz, BATHEE, TV 51.3%, Tvw ) 46.8%., TEBHEHNEIRN 1L.9%Thotz, HE - BA
EBiz, 3wy & vz O 2 BFEOBBHEECEERI 2ol
5. VIERAOEREE & ISR AR

YEBEOTEMAIE. PETIE 13.622.7 8, BATIX 156.24£2.7 S THEENDH -7 (p <0.001),
& biz, MENBEOSS LEEHEEDESRICIZADHERE H -7 (FE:r=-0.470, p<0.001, H
ZA:r=-0. 399, p <0.001),

% .

Porter & Lawler (1968) MEFSIERIEHIC LIUE, /7 43— X X > THEINIRE S, TOREIDENTE
e LUEE, SEIERKEOIESHREPETND Z LR EIN TS 10, KFAEIMZIZ. PEFEFO
I}ﬁiﬁ?ﬁﬂﬁllﬁﬁ?‘émﬁtﬁ#%ﬂﬁti% LT Ao f=d3, 4B, PartA DFEENS, PEHOBEMME-T
ISR ORELZ RO AEELER TH Y . PEBHEMOBIESEEOBEESIEMT. ALY bIr LAK
KITENZ EBRHEREN S, -

PartB OFERNL, FEE BAOHEHREIIEEE IR o7z, UL, BEEHEE 2 BRERINISITT
5L, PETEIEEEAHAL) (=R - FHEARORGR) TEEMEREORE OMEEN AL VERBIEL. B
BONFRNRIERITF L FHETE B, —F. FEEETHE) FPH: LTORRI OBRENKS L. PEEHEOGNE
HCBWT, BETELEESEMEORENEELRIETHS LT A3R0ER2EMT B E LTHAEEX
bhd,

BTSRRI D &, BBER11~15 YT 5 30~ CRIEE 220, JHUXEAD 10 FRij0
HRHRE L RIROBER CTh o7, ZORSIDOLMELER. BIFEOMR, HE, BREVSTBALFZOLENR
BEDRITHY . TNOIPBEEHREDETER L LTERL QWA I ERELX RS I,

ERSRTL L RS REOSITRREN S, B & > Tk, FEREMNETNITEETIIRL., LA, 855
E~DBEENEEE VD, BEEEEIREMPREEREAETIREEZR/ . BRICHELTWBH
EI)DZEHE L, FEMORINE D THIEHETEINEBEITRETHY., THIRBEBREZED S
LCEECHBEEXD, &biC, HE- BAL bz, WENEENRITCHBIE LSRR LD
HRNS, WEOREIMEHEEECHBLEX3ERTHB I ERELNE BT,

S| :

1) BREE PEHOFEOBRKLBEE(L), GER) #H2{RHEE, No. 1777, 52-55,1994.
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Abstract:

The present study aimed to examine the potential risk factors of childhood obesity
in Beijing urban areas and elucidate the correlates of phy;ical activity and healthy
eating.

A cross—sectional study was conducted from July, 2003 to October 2003 in two primary
schools in Beijing urban areas. A total of 1687 6-12 year old students were recruited.
Mothers and some of the children in 4th-6th grades administrated questionnaires relating
to the potential correlates. Anthropometric measurement of weight, height and percentage
of bady fat (%BF) of the students were performed. Body mass index (BMI) [BMI = weight in
kg/ (height in metres )z]cutoff values recommended by the International Obesity Task Force
(IOTF) were used to discriminate overwe;ght and obesity. Multiple Logistic Regression
Analysis was used to determine the independently associated risk factors, The results shows
that the prevalence of overweight and obesity in 6 ~12 year old boys were 20, 0% and 20. 3%,
and for girls were 19.0% and 13.0% respectively, according to the new BMI cutoffs for
Chinese children. (Versus 19.9% and 13.3% for boys as well as 12.0% and 4.8% for girls
respectively according to the BMI cutoffs recommended by IOTF)."Overweight and obesity
was significantly correlated to sex (for girls, Odds Ratios (OR)=0.3, and 95% confidence
interval (CI): 0.15-0.58, p<0.01), height (OR=1.03, 95%CI: 1.00-1.07, p<0.05), and the
average value of parents’ BMI (OR=1.35, 95%CI: 1.15-1.60, p<0.01). The healthy lifestyles
were significantly correlated to some psychosocial factors (Pearson coefficient r ranged
from 0. 20 to 0.37). The result suggested that health educations related to healthy eating

and physical activity need to be implemented in the schools

Key Words obesity, risk factor, healthy eating, physical activity



Introduction:
The prevalence of child obesity is increasing rapidly worldwide.! It is associated

&34 1In recent years, the prevalence of childhood

with several risk factors for later life
obesity in China, especially in urban areas increased rapidly, andthe factors that account
for the rapid changes in prevalence remain unclear.® The present study aimed to examine
the potential risk factors of childhood obesity in Beijing urban areas and elucidate the
correlates of physical activity and healthy eating, for providing baseline data for the
accomplishment of disease control and prevention.

Subjects and Methods:

A cross—sectional study was conducted from July, 2003 to October 2003 in two primary
schools in Beijing urban areas. A total of 1687 6-12 year old students were recruited.
A self-administered questionnaire were used to obtain information relating to social
economic status (SES), perinatal factors, and the present lifestyles of children, Mothers
provided all the information for the children in 1st-3rd grades. Students in 4th-6th grades
administrated a questionnaire relating to present lifestyle as well as its the correlates.
Anthropometric measurement of weight, height and percentage of body fat (%BF) were
performed while the children were wearing light clothing and no shoes. Weight and %BF were
measured with a single-frequency tetrapolar plethysmograph (TBF-126, TANITA, Tokyo,
Japan). Height was measured with a fixed height measuring board. Body mass index-calculated
as weight in kilograms divided by the square of height in metres provides a measure of
fatness (BMI = weight in kg/(height in metres }?]. BMI cutoff values recommended by IOTF
were used to discriminate overweight ar_1d obesity. Statistical analyseé were performed
using SPSS version 10.0 for Windows (SPSS Inc., Chicago, IL, USA). Multiple Logistic
Regression Analysis was used to determine which factors were mostly and independently
associated with the outcomes of interest. P< 0.05 was the cut point for significance. The
relative risks of possible risk factors were estimated by the calculation of Odds Ratios
(OR) and 95% confidence intervals (CI).

Results:

The average age of the boys was 8.91 years (SD=1.52), and 8.82 years (SD=1.55) for
girls. The age distribution was shown in Table 1. The prevalence of overweight and obesity
in 6 ~12 year old boys were 19. 9% and 13. 3%, and for girls were 12. 0% and 4. 8% respectively,
according to the new BMI cutoffs recommended by IOTF. For the correlates of childhood
obesity, after adjusted for other potential correlates, the result of Multiple Logistic
Regression Analysis shown that high height and high BMI value of parents were risk factors
for predicting overweight and obesity; boys were more tend to become overweight than girls

at this age group. Frequencies of cake intakes per week was not shown as a risk factor.



The results were shown in Table 2.

Table 1. Characteristics of the subjects (N=1687)

Age (Year) Male (N=841) Female (N=846)
n % n %)
6 32 3.8 40 4.8
7 158 18.8 162 19.1
8 150 17.8 178 21.0
9 184 21.9 155 18.3
10 162 19.3 161 19.0
11 138 16. 4 138 16.3
12 17 2.0 12 1.5

The correlates for vegetable and fruit intakes and physical activity were found
significantly correlated to some psychosocial factors. For vegetable and fruit intakes
the availability of vegetables and fruits at home was the most important determinants for
intakes (Table 3). The intension and frequencies physically activities strongly
correlated to self-efficacy, social support and health believes (Table 4).

Table 2. Risk factors correlated to being overweight and obesity (n=495)

Correlates OR 95%Ci
Gender (Female) 0.30 0. 15-0. 58 **
Height 1.03 1. 00~-1. 07%
Average BMI of parents 1.35 1. 15-1. 60%k
Sweet cake eating (times/week) 0. 83 0. 72-0. 95%%

* P<0.5; #k P<0, 01

Table 3. The pycho—social correlates for healthy eating

(vegetable and fruit intakes)

Correlates n Pearson coefficient ( r ) P Value
Availability 136 0.32 P<0. 01
Self-efficacy for healthy eating 134 0.28 P<0. 01
Perceived benefit 137 0.24 P<0. 01
Taste preferences 134 0.24 P<0. 01
Social support 137 0. 20 P<0, 05




Table 4. The pycho-social correlates for physical activity (n=228)

Pycho-social factors Intension Times/week
Self-efficacy 0. 46%x 0. 37%%
Social support 0. 25%% 0. 35%x*
Health believes 0. 24%x 0. 29

#k P<0. 01
Summary:

The present study used the new BMI cutoffs of children recommended by the IOTF, this
enabled the prevalence to be internationally comparable. The prevalence of overweight and
obesity was relatively high in Beijing urban areas. Boys were more tend to be overweight
and obese than girls in this age, and the height and parents’ BMI were independently
correlated to being overweight and obesity. This result was accordant to the previous study
and the reason needs further study. Cake intakes did not show as a risk factor may be related
to the behavior change after bec.oming obese.

The underlying pycho-social factors in healthy eating and physical activity was seldom
reported in Chinese children. The present study shown that the self-efficacy of healthy
eating and physical activity were moderately correlated to the lifestyle. This result
suggested that the health education tend to increase self—efficaqy may be effective among
Chinese children. On the other hand, social support for healthy eating and physical

activity need to be increased in the future.
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