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DEVELOPMENT OF SLIDE-METHOD TO DISTINGUISH ALIVE AND
DEAD MYCOBACTERIA BY FLUORESCENT STAINING

— A Trial for Solving the Biohazard Problem in TB Laboratories —
*Masamichi KINOMOTO

* Department of Bacterial and Blood Products, National Institute of Infectious Diseases

An acid-fast staining can detect mycobacteria in clinical specimens rapidly and specifi-
cally. It equally stains living and dead bacteria.

It would be of more clinical use if the viability of mycobacteria in a sample was deter-
mined by the staining. In the present paper, the problems of FDA/EB staining, which de-
tects live or dead bacteria, were solved by establishing a new technique, a slide-method.

An air-dried smear of Mycobacterium bovis BCG (Tokyo 172) on a glass slide was cov-
ered by a filter paper fully soaked in the staining solution (500 #g FDA and 40 #g EB
per ml PBS). This was kept in an incubator at 37°C for 20 min. The filter paper was re-
moved after incubation and the slide was examined using a fluorescent microscope with
a blue filter. Live bacteria were stained greenish yellow taking the FDA stain in while
dead bacteria were stained red with EB. This new slide technique eliminated the problems
associated with FDA/EB staining. Moreover, stained smears appeared to be more stable
compared with the conventional tube method.

To overcome the biohazard problems in smear examination of tubercle bacilli, heating
of the slides on a heat block at 100C for 20 min or passing air dried smears in a flame
5 to 30 times was tried to kill the bacteria. The heat-treated slides were stained with
FDA/EB and the number of green and red bacteria were counted. Samples of the smeared
bacteria were taken after heating and cultured on a solid medium to determine the pres-
ence of any colony-forming unit.

It was found that no CFU was observed after heating and the morphology of the
stained sample was the same to that before heating.

These facts suggest that the above mentioned method is a simple, safe yet inexpensive

*T908-0011 BIRTERRBA LTS 4-7-1 * Gakuen 4-7-1, Musashimurayama-shi, Tokyo 208-0011
Japan.
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diagnostic tool for mycobacterial clinical specimens.
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Slide method
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RN, B—0BRgEL L TIIHRTRERTHD
BOEWERTHY, TOBIIERK300T N LH#E S
NTWaY B, 7TYVT7BLOT 7 7 EdG
LT ARBREETRIESRETERORSIE, bHFED
19504 A6 IS T 2 BURICH 5 D, — T, T¥EEE
IZBWT HIV EHOEHE R R 2 58 B/ D FE R 12
v, BEBREOBEIART L L L b, EFEIEE
FIHURR R AR AT RS OB L Y, Fi7Thh -
BEAEPEB L EoTWDE Y,

KA EDO D EDIZ, BEWED S VA ICHE
CHEERETENEV) ZETHA ), I, BT
Ve B & AL RIS 4% &% 6 A L 72 PLBRH O B
BHESER SN, —#iE T TICBRREY ICEA L
nNTws, L LSRR TIEINS ORFHEMHHE
kb L TOBFERREREICE o Thb S BRICIE R
VW, IHOREREDOHENIORMTH S L) FHREE
D LEH ARERORBLHHFSATVE Y,

PER DO BHMA B TP MG K D PIBRE & ALEIC
WRTLZEETELL 0D, ZOHDEFITHFITE
ZWOT, EHOMRICIIEER BT AEREEICLD
EEORB AR 2TNER SR, 2O L X DHEL
Mo, BRIREATHE, SHEOETLLHHTZHAARD
B ENTELN, ZROPHEOBKREICEAINSD
ZEidhhrol,

Rotman 5 © 38z BV CHAEEEDO VD D
T& 5 fluorescein diacetate (FDA) #SHifaN® =
AT T —ETHREND LEBEDO L VEMELE R,
CHAKIRPICERE SN D Z LIC & ) HOBBEMEE T ¢4
MO AR EDEE L TBBEIND I L 2L
2o F0%, ZOBEEZE Jarnagin® S EIE LD,
Kvach 58 i3 FDA/EB $etak & L CHBREICER L,
#50 ZENEBRT B L & HICFH R AT R T,
F LS LEEMEE VT, ZOGEIEIERR
WA B bEMERORERINEE LTHERATH A2
EEHELE, LELEYES, ThETOMABREANT
Pefa 5K (Fa—78) (SRS HRS S 2
b, PmERORENTERVWI &, BERICBITAN

A FNF— P EO R TEREICRIT BT H o7,
AR THINSOMBEAEBRL, BHRERTHBREO
HEBE % R A DR EIHI BT B 72 OFERI 4 RIRE
EEBRE LI2OTHRET 5,

MRS LUHE

HiEEH . Mycobacterium bovis BCG (Tokyo 172
BR) DBEZEFEIER % EFAEK T20meg/ml DRE
CHRESEbDOERARE L, BRSBCCHEE, A
ML CTEBRICA Lz, FAEBEO—H2 5 THRY, 100
CTI05MEHRLZDDOERFEHE Lz, E5IIHEEE
BICRELELOERBEL, £EAHE L CERICM
L7ze SHbI 1 %MK HICHERE L, 37°CT 4 AME:
BRLUTEREZHERT AL L DI, EREREICI VAR
BAHEREE L,

WAHEE LRl (R  BEE E LT’
fluorescein diacetate K (FDA, Sigma F-7378),
ethidium bromide #% (EB, Sigma E-8751) & &
U propidium iodide #3% (PI, Sigma P-4170) %
¥ L7, FDA X, Smg/ml DREETT & + ¥ IZEH
L7 EBBXUPIIZ, EHEALORMBHE LT
phosphate buffered saline (PBS) TZhZh 2mg
/ml B LV Img/ml DEEHAB L7z, PIIE EB IR
Lol LTRF L, SRODORERIBEREE L
CImlBASSAF vy s B4 70 F 2 — T IT#EE T /D
SFL, BARLT—20TTERRE Lz, ZORFEME
TEERIE, DL d 2EMIERFHTE,

HHHRBHEORE . EBROME, KEFER %L PBS TH
RUTHEMREEE L, AT FiEIZIE, FDA FRH#
#10f%12 (500#g/ml), EB JFK 2508512 (40pg/ml),
PIEi# % 10f512 (100pg/ml) ENERAHMRL7zo F2—
THIZIE, FDA R %50 (100#g/ml), EB R %
208 (100 #g/ml) ZHRLTHW, B, F2—7
ETEPI2MHH L2007, AREEEIEIH LI LD,
BULER N 2—THLVIINEY vy —1) (LT
BE2ERICRALTBE, FlHoH#ELezMo7z, Zh
& DE GBI REFITERAE TR 6 B fIXEBRIZEA T
&7,

AT A4 FHEICE B30 . ZOHEREAERDORAE,
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MEORMREEES L ONS AN — P2 BRLTE
F L7 BEEROETH D, BREHZE Smm OH
EHTRAIA4 FHI A (MATSUNAMI, 76X 26mm,
MAS 2 — Mt &) I2EH10mm (230, BB THRE
BREE, Jetaid, RARBHZ TOICE T BRS
(EMHEMK No. 1, 7 FNNYF v 7 EE¥E, H15mm EH
WZYIWT) %R L 22 BHAEAR I S HRE, 3TT ORI
WATHER PEEICERET LT (H205H) #EL
TATo 720 Bolf 72 IBRH I 3AEAR D & HARIC RIS 298
RBELEZWHETONEMATICE Y&y b CTHIBLIZI

DERS S EATTE Tz, BHAWKIE, TTHROESRSR A VT
A (G AR RUT Y, N AMEE) RH, B
DEHE T F XOVDEEMIL RV X ) ITEE L RS,
SO LOTOFEEE I ) DIFETHEY, TF A
FEHREGCRE I8, IN—FIR52EEL, X5ICH
CZFANTAN—FS ADOFEDEEAE L TH U7,

Fa—THRIZLAGME . Thix, Kvach 58 o EE
r—HYE L FETH L, IMF2—7 (FALCON
No. 2054, BECTON DIKINSON) # M\, Hi#50ul
EREGAWDS0ul #RML, ZERT2SMEBEL T
Flalic, DNTHEO—#EZASA4 FFSAITHTL,
AIN=T TR %P THRBERE L,

B BEAROBE  JfBAROBIEIE, HHR ORI
$ (Olympus, BH2-RFL) # v, X35> 7
(USHIO INC, USH-102D) #¥iE& LTIV — 7 1
Vy— (FL4ru4 v 35—, DMS00, B-G) Bk
UHBIRIL 7 4 v % — (0-515 %\ iZ 0-530) O TF T
11272c FDA %5 L TERBOHEE T HIRHII,
BN T AT 7 —BiEWE2 AT 548, EB $7243
PIICX D FRBRICHEEINIBEZLE L HE L,

BHRER OISR : NBLEIE, 251 FIEICL S
BHERIZOVTITY, LI5S — VIEEISHF IR
RECTEELEREL LT 280 410BTA L2 B
E L7z, FER, T8 N—F =TGN EZIT 5
AL BXMEXE (Dry Thermo Unit, DTU-2C,
TAITEC Co.) HV2%HED 28Y) TRMALZ, KA
INEIA R ORIKE 2 AN L7 REETER 1 B o
THRAK 5 H2 5 R E30H F TAIF% BB S TRBE L7,
BRMZTIXI0CICREL2EEO T L — b LI
BALBEL, ThICT7VIHELHE-RECREL &S
MO b R TMBEE KL 72,

INBATRLORERE & Jefty - NBULEER D 5 BT
LSOO L BRI L gtk 2 BB L2, BT
BRI, ZAT4 FHIACEE ST BEBRMEHZT0
LIDPBSEHETL, EELTWAREZYA 7 0ERY
h O TRIEE, FRESY, BB LEEE 1 %N
R IC20p ] SEHERE L, 37TCT 4 AMEEL TiTo 72,
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HAGEIE, BEEMEHRIED R 5 1 FH'5 2 I,
BAELTVI2RR ZRCHEZBRESE, fdoA54F
EIZEDITo 7,

& B

1. BfiER
Fa—T7H%IZL % FDA/EB 08413, REEE
DERTIIEREFE S EHEHICHITEX 28 )%, Fef
BABGHEBE L CrOMET 2L, M1 (TEIT—H)
DEHICER (A), EH (B) BLUAEEREH (C)
DEFEARE D, FDA OIEFRIKRIZ L WV EBREED
FRBEATRL 2 0, B & B ORI PR 2 R &
%ho —H, AF4 FiEIZL 5 FDA/EB $iEaRL,
K2 (XKAH7—H) 0&H (X), LH (Y) B4k
FEREW (Z) \ORTEY, BT HBRIZBWTY, Fa—
THETEL L) ZBEAOEIIT R, HFEOAERE
FIEBDOIEEA, FEEHEOER (IITRLTVEARN)
L FRRRICHHBICEN T A 2 e TE 2,
COFREERE S HIHE (BiR) LT &, HH
FOREIIHEE LEET L, Rt sh-E
F1AARICBWCHBINETEETH 72, B, AT
4 FiE® FDA/EB $e a2 A % JiBs s (Ziehl-
Neelsen #:) TEHREE2RALE A, BHITHK W
HICRFE D ENThol, SO LIF, F—0BkE
A THOEFHG L R ORI ENFFEICTE X5 4
FEOFIER AR L T3,

2. IMBLE L IE R & et i 5
1) KIS & B Bnm A
MBSAEOMEER - 2112, HiBBP I 7
BIECIIGH % 5 EEB S EW (10meg/ml) O
BRI B B TR 75— BiEH L SETHRAE S

®1 BEREOIRT 7 —VIEN L S%EBHHEIC
YAES WL IB108 7

& H TAFI-HiE% ESLY 5N
BARNe  (FDA/EB i)  GRIUH#E)
1 + +
+ +
+ +
X B + +

BB : M. bovis BCG L (#FE10mg/ml)
KHGALEE « BHRABA A KAEH I 5 11588
IAT T —EiEH  EREICERREINE
BETCHRE © BIRIER LM% B ITHE 2%
RERR  MIRALER L e WA B R RAE A
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%2 BEEOILXT T — BIHHOFH & EHETBAEIC RIS KIERHEOLE

KA SEHETRRE TIAT T — VG
KA E IR KIEALIR e DREAEHF
| % (37T, 438) [EX: 3 24 12
10 + + + + +
20 - + + + +
30 - + + + +
xR + + + + +

WHEH : M. bovis BCG AW (#E10mg/mi)
EETEREE © KMRLIRIE S O BHRAZ A K % BITH R
IAF T —CiEl . ERk eI EEgE SR

FHER O KURALEE % IS RIRARE L A R R HEA

3 KIRLIERIIC BT D B E O ARIE & 2 O XIRLHE B ORI

etk R RO IREE & e i R
[FDA/PI %] #UK fines] LA xFE 1 xHHR 2
ke (%) >30 50 >80 >80 0
P (%) <170 50 <20 <20 100
7t (%) 100 100 100 100 100

- M. bovis BCG £ #i# (10mg/ml)
R - B T AR KN TR

IBH BRI R KR % 20 BLE B L E

Wik PR & IR, KR 2 20 EE L E

IR 1 B OFEMBEHEEAR

FTER 2 . EWMIEEW (10mg/ml, 100C, 2043) O®BIKEAR

TRERE TR, SO&EMTR, Bl GEROTRAT I —
PERERT) EBTUHEESNLEESLSHED S
N7, 70, FEEEEEOHBBEE I RLEE L2
WHHBIER E ZNENRRBETH o722 D5, ZOM
BEMIHICREERIZE RV LG0Tz,
RICKHBINBEI B % B R L BRI DV CRIBRICEDE
Yoty L BITHERZ T o720 TORBRER2IIRT, 2D
B, TRAF 5 —EiEHOKHNE(LOFELHL2D,
B %, 3 BRI, 24FMES X UK %O &
EARICOWTHEE L, ZOKE, Balsbfias
N, AEIMEE S & O O RSS2 H
boT, TRTOEADLEHAD LN, BHENDOTA
75— BIIMHYDOWAEDH 5 Z LRI, —7,
HNZALHEE 1% OREAR DWW TT - 7R TCHE OB T,
KAGINZL20ME UL L TIIE BB EED L S N D 2 & A3
"otz

Z I CHEERBREL T AT T — CiE%O TS B R
B —B L e o B, BIREAROERIRE (K
) CHEEAEHLOTIE VWD EEL, EKEDERD

SHOERIZOWTHRE LE, T4bb, AHEK
(10mg/ml) %254 FHI A, O, HTFLE
BOBEW, Ol HEE*&EKL-EROERN, @1HE
H% %% LH1I05HEZE, ofRET, OIZo2wTidX
ez, @B X URIZDOWTIdZENZEI KNG % 20H
@ EE, it EB % PLICAA R 72 FDA/PI 4T
Folzs
ZORMEIRIITRTEB Y, REIERGREINL
Bo&Kiz 5o sE41F, HIKERTI%, BEEAT
50%, HEMRAEARTIINER 1 OIEMBIER & FHED80%
LEESN, A2 OBBERHIGREEIIFEO bRk o
2o CORENPS, ERTOBEDOT AT T —LiHHIIM
B BT B OKS DL EIC B S NS TN
DR ENTz, B, BEIIIRE RV, BHREERD
AT YR R B R RIZE W LG0T,
BHEAOEMEE . #4132, B1BIUE2ITRL
PR R RN ICHERT 5720, 0.1mg/ml O BRHKE
KTHMEFARBEETH 5, BEOEEIIHI2o T,
SRS ONEA R Y PR, BHEL TWIEREET,
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w4 KIBLHIZ X 2 BERE OEFERIE & REEROHBESE

FER KABALER % % Rt EE
No  GEBE¥) ek  RREEE (%) FREEK (%) HBE(%)
5 + nd nd nd
10 + nd nd nd
15 + 257 (84.8) 46 (15.2) 303 (100.0)
I 20 - 268 (83.8) 52 (16.2) 320 (100.0)
25 - 315 (84.0) 60 (16.0) 375 (100.0)
30 - 284 (81.6) 64 (18.4) 348 (100.0)
pogit + 274 (83.8) 53 (16.2) 327 (100.0)
10 nd 419 (82.8) 87 (17.2) 506 (100.0)
15 nd 484 (83.5) 9 (16.5) 580 (100.0)
I 20 nd 500 (84.8) 90 (15.2) 590 (100.0)
30 nd 424 (80.9) 100 (19.1) 524 (100.0)
*FHR nd 397 (85.0) 70 (15.0) 467 (100.0)

BHFER : M. bovis BCG &£ Wi (0.lmg/ml, VU=4X10' cfu/mg) % 5ul etk

RHTBRE - BHE + BT (37C, 438)

Hefulk: . FDA/EB $ets
nd : Hefs ¥ 2 IGRTRE ST

BT L T BB IC OV TRER2004 TR
L7zo ZORR, WOTRTF 5 —BiEME, KIEME30
EDEARTE TN (K981%) 259 A2 7253, 25[E LL
AT IEMNEA FRIEAR & [FARRE (84~85%) IS h
MBDEEIRO SN e olz, &b, EERBEETA
HEANER20[EI DL E OB 12 & D Bk & B & SRR S
nrz,

2) HIREHC & B gL EA

#5113, HiRSHT AW MBAMEERIZ BT 2 E£E]
BRE & e A ERMICAREETH D, £ERK
BEid, Z£WWI0mg/ml, lmg/ml B & U 0.1mg/m!
DEGHWEARIIOWT (EBRMZHR) BT L, Gt
PIIERT B LT Tid Img/mil, EERMTid 0.1mg/
m! DEBHERIZOVTRET L7z, BROEE IR KK
SLERREAR &[RRI AT o 72,

COFER, EBRI OBRITTHEBE (WO R 3K
DFME) 1%, 10mg/mi DEHAEAIZ 31> T hn sk
L0 FETIE (H) LHES NS, 205 T96MHE, 30
49, 4653 TA3ME, 6045 TISMICIRA L7z, B
Img/ml ORFEATIX, 54 TI6M, 105 T6.6ME,
205D LTI 0 ~ L EIEA Lz, %8, 0.lmg
/mi DBHEARTIZS R OMBME T TIoEE I
WS hotz,

EERI T, 305 OM#T10mg/mi DINBAZ A A
5 DHAMEDEE DM EN72AS, 605 Loz &

VREE lmg/ml & 0.1mg/mi OMBREAR D S 1E, W
NOEET b bAERIRE SN R o, —F, Bt
R, ERI, IBL0MOTRTHASEROBEE
PROLN, LAT T —ELEHOBREIRENSDS, Z
DEIEIZMBARFH ORI X 21D SNz, Fido
KIFALFREER & AREER T 35 X O T DIt FBAEARD B
# (83~85%) mHi# |z, WDITRAF T —ViEMICHE
T RITTINBAREE AT 5 &, 045Ul E s
L5725, 20537 DNTIZZNRD W EASHBH L7,

% =

PR L, MOME IR TRERESE N &) 8
BB Y, TNBICHBE, HRICO RS REREED
FFDIE RO LN TE, BIHEIEEL TV 5%
B LETIR, BFEEICMATIZ S sT, EmE
DREE LNV TIT) T LD TE A HELBRERERE
PREEINTBY, AFFRIIINEHREFICAN, £H
T2 RO LITRE R D,

PUBRE OBERIER ICBIT A RFZ8 1D ~ 19 13 B v R s s
Y, ZO—IIHE, PBHEHENEY L LR
NTWBEY, FIEEHICEZEINTVELRAT T — BiF
HRIGH L7BEEORRBIHR O TR d oz, 20
HHOOEDIE, AT I —BIoohtt 2847 G 12
B3 DRk E D e o 227200 L HEE ENB DS, Rotman
5O E o TRENLENEE FDA 0F ML, 4
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#5 HRMSE VA REKE ORET R L RE%

EEE NBEEHE BEKERE (mg/ml)

getath  EHK
No. (4) L% (CFU)
<100C> 10 1 0.1 YR (%) FRYgE (%) W (%)
5 +# 16.0 0 330 (83.5) 65 (16.5) 395 (100.0)
10 H# 6.6 0 401 (82.3) 86 (17.7) 487 (100.0)
20 96.0 0.7 0 326 (83.0) 67 (17.0) 393 (100.0)
I 30 49.0 0.3 0 311 (72.7) 117 (27.3) 428 (100.0)
45 427 0.3 0 214 (56.3) 166 (43.7) 380 (100.0)
60 15.3 0 0 169 (46.8) 192 (53.2) 361 (100.0)
xR H% H# 6.6 305 (84.0) 58 (16.0) 363 (100.0)
30 20.0 0 0 382 (74.0) 134 (26.0) 516 (100.0)
60 0 0 0 251 (47.9) 273 (52.1) 524 (100.0)
120 0 0 0 195 (87.1) 330 (62.9) 525 (100.0)
I 180 0 0 0 146 (27.0) 394 (73.0) 540 (100.0)
240 0 0 0 173 (33.0) 352 (67.0) 525 (100.0)
300 0 0 0 52 (10.0) 474 (90.0) 526 (100.0)
xR H 99.0 3.0 427 (83.7) 83 (16.3) 510 (100.0)
20 437 (84.7) 79 (15.3) 516 (100.0)
30 409 (77.5) 119 (22.5) 528 (100.0)
i 40 (FEEET) 304 (54.2) 257 (45.8) 561 (100.0)
50 289 (48.2) 311 (51.8) 600 (100.0)
60 290 (46.9) 328 (53.1) 618 (100.0)

BHIEA . M. bovis BCG £ (VU-—‘4><107 cfu/mg. 10mg/mi, 1mg/ml, 0.1 mg/ml)

W ES  BIRE & BITRE (37C, 48)

deth  BICHERATRHRIUR OB IEAR % FDA/EB 34t
BEE  EBN T B LU IIE Img/ml, MiX0.1mg/ml DREERIZL D

WY | A O -0, HEBLORRN D 8
DO&FEMRL O AEFEERE IS S h, EEIEEMRD
FERIZNFHE D ~ D DA STV,

HEWE FDA &, 207 2 F VSOV Iz Em%E
OB ATV TEOMWE L, MEEEZESIERL
THIRAICREL, ZIICHFETAIATI—EIlLo
THERPIIKIF S THEM D fluorescein % EHET 5,
W 72 fluorescein (&, FDA LRL &) %#ES T
MR A SRS, MR cERIns, LaL, 5
MR D 2\ IR AR L E S - MERR T, £
CIBHELTWAIRAT T —ETFDAPKEINIZL
LT, 4 U7z fluorescein MM ERE S L9 1H
Jan~NEHT 5, —F4, EBI3, S MEETIE
HR T EBL, HERRICHES L THIRZRSHRD L2,
E% R LT CREVEET Lo @E L
WOTIRMIE R FERT A EHEER D ~® THI S SN
ASRTW5, 19904/I1CA Y, FDA/EB $efuik % 5t

R T O A FE K B S 3 B RS ) ~ 40 d L) S
EES D IOFEIEEEOETL Y ARFETHETZ 5
ZY, FHSEHETHAEEOIA PDRMTHEI LR Y
ORI EERD, IhEHEOBRKMEICEATZ(UR
Mt ER, ZOMREERFETRERLTELZD -,
¥/, EHS® 3, BERMEEHWT FDA 2 5
BRI L AT E O BRI B SRS BT AL
RHE LTz, 20X I2 FDA/EB JetaiioF) R
BV, fEROF 2 — TETIREBEROZES L U
BOBIR RS etk EIClT 5 8T, ERHLEOM
HABRENTWLEEZ LN,

KR4 FiER, BeREoREREPHTHERE L %
BKSEBRV E T E VB Gk ko THRTE
HOSHBTELZ LR L, RRICHALEIZDT
£EMAT, RBERAOERBERELTERIC L, £
ETATA FH T ACRKENIZH PR IIRAE SN T
HEET 2 2 EABRA SN, BREPETHH T AN
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OFRCIEEMITINZ, RHERF LD 2 SN TWDEAT
A FHTAOMHEMBMIIZL Y, HIZL VBT S
ZCEEEND LEZ SND, [ UME CTHERM GBS
REBFGBAT A FELBEL-EZ S, FDA &
ERIZBITL2EBOBIEIRBD SN o AFAF
BOREERMIE, Foa-TELID IR Lo TWVED,

ZAUSIRAR DT L E&B%FEJ’C‘%% EHICER TR
B, B L CHRRICEBRILVWIEPHONT, R

&@%Eu,ﬂquBﬁ%&%-mﬁ%%Fkﬁ§
LTHALAD, o RFRIBROEEL) IWE
FEONT VAL B, L72DoT, LOHERBEETD
REUHEE BbNEDT, &5ICHEMLREFLETD
59, B, HBHBEEDOHLZ L THONTW S EB
WARRZCHELZPLIR, EBXYbBEZELTSLE
ETRBOREMITREN, RADPTETH 7225,
EBLOHEIAMEOKREVENEERLELZONS,
FDA/EB #taiEn KORBESE, N4 F NP — Fxt
FTHolzo BLNVOBREICHEY ShTw5HH
B ICET ABRREDETIE, BIZZOMNFIIEET
H5b, TOOITITEY) % BRERISFOFERIZLKROZ &
LT, ARpmkEcifshaxfid, simlizesy,
IAF S —YIEREZETSEFICAEHORERT LT
B2ETHY, TDL) BEMHIET B HESERTRE
PE) PPRROBLETH -7z, FHE, HERE»S
HBENT A5 5 —FIZ40CTH 570~80C F TOIM 1
WAHHEDHREIDIZERL, HHENICETo T
LIREOIT AT 5 —YiL, SHIHRICHZSDTIX:
Wk #Ez, REREBEEE OB ARDOHE AL DEM
THREEROMBZ AATz, ZORHR, RLIIRLIZE
BY, BEOKGEECEEORERIIIEI W
LirdEry, TXAFT-BIERNEE LV EER
W L7z, & BICHIEEH DA OMIE B X OWEHE ICIRTE
THMBOIAT T —EIERIRTEL, oA, kkfaH
K2 FELTD, ZHITERHIHETL I LT olz
(BRITFLTVEW), ZORKRZ, HEBEOMBED
BREE I RF 5 - YO 2L RET 2HMAT
Hol, FEIC, ZOKBIZ, EHEOHFINT TITBER
T&7% [BEETAT T —BIEEN L] &3 5B
HE£EHEEAEHLEVTRTCORIICHEET S HDOTIIARNT
LERLTWS (¥£2), FDA/EB $faihid, £ 74
RABTAT 7 —EEEEROZ L EFRICABZINAD
DTH5H, AT74 FEIIBWTHZORIRIIEDL LR
Vo 2F Y, A5 FETIIME., ST 2R OE DR
BEBRHBLTWAZ LICRBEEZLND, AEBRIZE
D, BHRROITAT T — BIHEE SIS b RRERH I
b2 OBEL, FOEEIZI4HBIZB VT HH50%HER
ENBTEDBEDOLNL (BEIFERLTWRWV), I

605

HETICBHFEA PRI TTBL I L, KETIIED
TEETHS (£3), T, KOHVHELELLIKRET
#es 2 L HOMBEAEES LT R), TAT5—
B LUREHELE EORBAIRI Y, Jaticgis
525720 EZONENLTHE, 2B, £3 DB
THAREARDRIE 2 LRI U L9 ICHREEEAT100% & 13 7%
59, RRGEABORFRERD S N7z0S, TOEAIIHIC
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