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A STUDY ON EXPERIMENTAL MYCOBACTERIOSES
PROVOKED BY ATYPICAL MYCOBACTERIA

3. An Attempt of Airborne Infection with Mycobacterium

intracellulare to Conventional Mice
Youngchol LEE*, Fumiyuki KUZE, Nobuo MAEKAWA and Yasuhiro SUZUKI

(Received for publication May 26, 1981)

An experimental attempt to induce Mycobacterium intracellulare infection in white conventional
mice was made by means of an airborne infection apparatus. Mycobacterium intracellulare, TMC
1469 strain (provided by the U.S.-Japan Cooperative Medical Science Program-NIAID in 1975),
was grown in Dubos Tween albumin liquid medium for ten days and stored at 4°C until each airborne
challenge. The exposure apparatus used was an Airborne Infection Apparatus, Model A42, TRI-R
Instruments, INCG (New York, U.S.A.). At each airborne challenge, the bacillary culture was diluted
five fold in distilled water (ca. 1.4 107 v.u./ml) to be placed in the nebulizer, and the animals were
exposed for 40 minutes to a cloud of fine droplet nuclei containing the bacilli. The mice were divided
in three groups and each group underwent airborne challenge respectively for single, five and four-
teen times. After the airborne infection, mice were sacrificed and quantitative culture of lungs and
histopathological examinations of main organs were performed at different intervals.

In the single airborne challenge group, the viable units of bacilli in 10 mg of lung was 3.0 x 102
immediately after the challenge, and decreased gradually to roughly one-hundredth of the count at
fourteen weeks after the challenge. In the groups of five and fourteen times airborne challenges, the
number of viable units were between 1.4x10-3.1x103 and 9.3 x 102-5.2 x 103 respectively during
the experimental periods. Thus no significant increase in the number of viable units in lungs was
recognized in the three groups.

The histological changes were exclusively seen in the lungs of mice which underwent five and
fourteen times airborne challenges. Mononuclear cell aggregates at various sites were most f requently
seen. One mouse, sacrificed at five weeks after five times challenge, showed a granulomatous lesion.

Neither proliferative nor diffuse exudative lesions were revealed, and the histological changes were

* From the First Department of Medicine, Chest Disease Research Institute, Kyoto University, Sakyo-ku, Kyoto
606 Japan.
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thought to be weaker and less significant compared with those of infection by M. tuberculosis.

In view of these results, further endeavours would be necessary to induce experimental M yco-

bacterium intracellulare disease.
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ARINC o1F % FEEZVHRRINIE D K5 1E Mycobacteri-
um intracellulare SETH Y, FORBHHIEEIC T PLEERZ
EOLFIPH T Iab TO 525, BERGRILTLL
TR D TR CONBIRTH 5, FhHITIFEL
PURE D in vitro TOHEHKICKE 3 2 EZ AR L
T BRI D\ THIENT do7e D #REP P L T & 7o s, M.
intracellulare V=5 UHLiGHEIR A BT S8/ & & D
FRLIETNE, FEEEOBATI T2 EBBITE L, £H
B BE LB e iiaic X o QiR AI e kiR 3 & 5 1
EfFTE L5 THD LW HREHFCEED T2,
2D X5 TORICT TR EDOWRBIAOKRINCINZ 5 2
EEAMZEE T HURA BIE D (EBU I FS R 0 S FIH O F
AT 552 Th, ¥FSBligshd M. intra-
cellulare W3 5B IRFIOBFRCE L TL Diand
RBEHREAETLLDEFE 2 bh b, FEGILHTE M.
intracellulare D < 7 ARRHIRRG O A YRS L
2%, SN ERFIEEN R EE RO —R & LTRA
FeguiEE (Airborne Infection Apparatus Model A42,
TRI-R Instruments, INC) # i\, =7 A& &L L
T M. intracellulare %W ARG X ¥, F & L TIEHRNR
TR L OEER BT R AR Lico T o
EatT %,

I. ERMELSTICHE

D EREY

#H—% dd fft White conventional < 7 AT4H 5~
858, A 25~30g DL OXFEAL, FRNIATEORE
BN SR CIVRY

2) fEAEHk

Trudeau Institute X 9 it 5 X 7z Trudeau Mycoba-
cterial Collection (TMC) (=4 ¥ #15 TMC 1469 % {f
FLic, ThixiiEoRRBIRERY WHwicbo LR
—HkTH D, 19754 7 HictliGr 50 Tab 1 %/
B THRE BRI D, —20C TRESNCEKTH
bo ZhUX M. intracellulare $iE B EVEH D B D4y BERRC,
T BER19604E, REfHE D FHIC X % &oleic-albumin agar
B2 B oo #EEFZAEIY “Smooth, pyramidal, thick center,
transparent entire edge” & & %5, 4EIDERTIIH A
U Dubos Tween albumin JZ{AEH#CH10 H [ RI—4&
P CREER LABIR (5. 0ml) 2 EHIERL, 4CI TRIE
Lich D% B Dk DRAREFICEE U CHBE AR KIS THY

5ECHNUCTHER L, aaFREROAEFEBMIE
¥ 1.4x107v. u./ml THot:,

3) MBARGLEE

Airborne Infection Apparatus, Model A42, TRI-R
Instruments, INC (New York, U.S. A.) Z{#HH L7,
FRYEIXFTE D standard operation 12 % U7z, J /bbb
preheat period 1075, nebulizing time 4045, cloud decay
time 304}, decontamination time 154, main air flow-
meter 119 (28 L/min),
(4 L/min) O&HTH 5,
4)  ERIE

M. intracellulare Wg A& % 11815 5\ L 4500E (59
B IO4E) Efi Uiz~ v AR ER L TEDE
T (Bl - PR - - ) oFmEEAEEL, WIRMEE
HEETHEE LI, 10% mA= Y VEEH, Hemato-
xylin-Eosin Je{fic TEEAMEE T © REEAMSIC B
KL, Sbic<y A ZME ik 2 TE3* 2D &fifiZ—i5
U CERREFRZERL, MiEitAf g oRiizit
ERET L7, 1Bk X O4ER ARG < v A2 Tk
- B - BT BER R Te0%, EEERIL2 %
NaOH Cl##% 10f512 EFE A R (A AR = = 3=+
nRESFAF—-%{ER) L, X5k 2% NaOH
A TIOfERTRIIZER L 1 /NI —E &%
L, B UEERT XD BN ERB Y BE
L7z, E 1S 1Ak JOSHERAEGR ~ v A0 1 [
WMARESR L O B E TOMM & B Lic~ v A%
RLTc, Tiebhb | ERAEL < 7 2 TIRRARYER,
1H, 8H, 18, 28, 48, 68, 84, 10 kD
BONEEZER LD LI (3EDLAfix—iFEE L
THER LD T 34) CHiERSELERL, ) 2
VE 34 B AR 2 R B AR Rt L, 143851 3
BTl E R 21T/, SHERARRTILE Y
TED ~ 7 A% B 2 Bl JHEEC 3 BRI 5T 5 BT ARES
TV, S BIC I D 5 B16IEN 5 BB HIC FSHEE C
9 [m DR ARG A 8 LiT 1481 % 13BHIC b 7e D BASRK
Feswic, 5ETARG ~ 7 ASIVLIET | [EIR AR
£h, 6, 8, 11, 13, 168 (BREBRARERELD, 3,
5, 8, 10, 138) TErhzhEHL 3EOLH%—F
LTl D & & BRI 21T\, SBT3 (16
BEDZ 4TE) B U CORBAMSEA R Ui, 14E%R
ARG~ 7 AL161ETILES | EIR ARS#420, 23, 2738IC
TRThEBEZEL, 218 Q1BIX3IL) oeffiv—iEL T
EREIERET R ENER 3 L ORISR R A 1T

compressor air flowmeter 70
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Table 1. Experimental Design of Airborne Infection with M. intracellulare (TMC 1469)
—Time relations between the first airborne challenge and each autopsies, and

number of mice examined—

Frequency Multiple
of Single 1
challenge Five j Fourteen
32’12; Immed. 1d 3d 1w 2w 4w 6w 8w 10w 14w | 6w 8w 11w 13w 16W 20w 23W 27w
il @t 5 8 10 136 9 13
ml?cc(’—:. {}fU (8)%x3 (3)x3 (3)x3 (3)x3 (3)x3 (3)x3 (3)x3 (3)x3 (3)x3 (3)x1 }(B)XI (8)x1(3)x1 (8)x1 (3>><1}(2)x1 (2)x1(3)x1
camined |9 3 2 2 2 2 2 2 2 — |3 3 3 3 4|3 3 3

T Weeks after the last challenge.
* Number in parentheses is the number of animals sacrificed at each homogenization for viable units of bacilli in lungs.

V.U. : Viable units.
H.P. : Histopathology.

Table 2. Summary of Mean Body Weight and Weight of Organs
—Airborne challenge with M. intracellulare (TMC 1469), mice—

iﬁe’n@gi Single Five ; Fourteen
33;11; Immed. 1d 3d 1w 2w 4w 6w 8w 10w 14w | 6w 8w 11w 13w 16w 20w 23w 27w
cailf;?fexll;te * 5 8 10 13)(6* 9 13)
Mo, of o1 o111 1 1 1 1 1 3|3 3 3 3 4 1 5 5 6

we’fgfy(g) 24.1 25.8 27.8 29.0 33.9 36.0 38.6 38.0 38.4 48.0(36.5 38.2 39.5 40.7 43.6/32.0 36.3 33.0

Lung (g) 0.18 0.19 0.22 0.21 0.24 0.20 0.21 0.21 0.21 0.21{0.20 0.20 0.25 0.22 0.25|0.36 0.31 0.20
tRoot index| 8.69 8.41 8.95 8.44 8.38 7.33 7.49 7.51 7.51 6.82|7.55 7.18 8.93 7.03 7.4710.31 9.13 7.8l

Spleen (g) | 0.14 0.17 0.18 0.15 0.16 0.14 0.18 0.12 0.16 0.12/0.10 0.10 0.13 0.10 0.11|0.12 0.13 0.13
ttRootindex| 0.75 0.80 0.80 0.71 0.69 0.62 0.68 0.56 0.62 0.61|0.55 0.51 0.65 0.48 0.50|0.60 0.59 0.60

Liver (g) 1.34 1.70 1.87 1.82 2.06 2.19 2.08 1.76 1.85 2.21|1.73 1.90 1.77 2.40 2.281.60 1.84 1.5l

Kidney (g)| 0.36 0.38 0.47 0.52 0.64 0.61 0.65 0.60 0.70 0.85/0.43 0.58 0.47 0.50 0.64|0.44 0.55 0. 56

* Weeks after the last challenge.
T Lung (mg)

B.W. (@ <10
Tt Spleen (g)

B.W. (@ (10

Teote, Il ERPIIKE L OERNE HECERTE 5 18l L OV 5 [ERASRY: < 7 AT A~E BB INI A 7 0

X3, REOCLEE) LA LI, Dz, EHRHERT 1 BERARY ~ 7 A Tk 0.18~
0.24gTH b, 14ERARELD20E s L O2BHETIETh
I 28R % i IR <
Fh 0.36g, 0.31g LfBEHRPPHELTED,
1) #EkIOEBREROEL ~ MEIHEE D 10. 313 L 099, 13 & B fE AR L7,

#E2w 1E, 5k IOM4ERARRA T~y SEHMERII AR A RL 0.1~0.18g (v— 1R
ADH 1 [EARAEGE X D DB DOOHHEE CoOMM% TiX 0.5~0.8) THH SHOMIZH LR E X ALR
T &L, Hik~ v ADTGRE, I - B - T - B e ote, IR ARRARCIET Lic< v Ao,
DFHEREYFR LI, SHICHil X O BB L Tk 2) gD RRAFTR

A T (mg) & 1 BIR ARG~ v A TRARBSICIRET RILRD bh
= NEBREY ) 200X 10, . . e
#hE(g) 7eisotz, 5 MY X OT4EIRA RS ~ v A THORIC—3E
e R / (&) 100 M b EFETH I HIMAEN A BRI, fEEFRE
#HE(g) @dlhote, SHICH, I, BogRT &P
DFNFROFEEL L L, 1ERARS ~v AT 727,
S BIFAENINE R Ly, MEBRARES~ Y AT 3) MhEREREFED R
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Table 3. Number of Viable Units Recovered from Lungs of Mice after Airborne
Challenge with M. intracellulare (TMC 1469)
—Viable Units in 10 mg of the Lungs—

g;l?én()gfe l Single Five | Fourteen
S:g’ﬁ; Immed. 1d 3d 1w 2w 4w 6w 8w 10w 14w|6W 8w 11w 13w 16w |20w 23w 927w
é’ifi‘ifefi;e f Bt 5 8 10 13)|(6T 9 13
Viable | 3.4 41 383 23 23 0.51 0.23 0.057 0.033 0.02] 6.3 31.0 3.5 26.0 0. 14 52.0%9.3%16.0
unitstt 3.1 50 26 2.2 1.3 0.980.26 0.03 0.76 —
2) |
109 94 37 38 1.7 1.6 0.630.27 0.6 0.08 —
Mean | )
|
(x102) | 3.0 43 3.2 2.1 1.7 0.71 0.250.23 0.28 0.02
T Weeks after the last challenge. Tt Each value represents the viable units recovered from lungs of three mice.

* Viable units recovered from lungs of two mice.

Each arrow represents one airbone challenge.

“—
;’o Bars indicate range of values.
£ 4 L A A A A A
o
— [N s “ ~o
5 —_ e S AN ~: RSP
203 Na—
(o]
rg & «—-cFourteen
S 22 ¢ ek F} Airborne
2 go X i Five challenge
s< N, Single
S ool | "
=5
5 2
© o

n 1 1 n n 1 L L 1 1 L 1 1 n 1 1 (- I 1 1 1
01 23456 7 891011121314 1516 20 21 22 23 24 25 26 27
Weeks after 1st challenge

Fig. 1. Number of viable units recovered from lung of mice after
airborne challenge with M. intracellulare (TMG 1469).

Reprinted in a medified form from “Ix vitro and in vivo effects of various drugs against atypical mycobacteria” by
Kuze et al. in September-October issue (1981) of Rev. Inf. Dis. by permission of The University of Chicago Press.

Table 4. Histopathology of Lung of Mice
—Airborne challenge with M. intracellulare (TMGC 1469)—

F req(;xfency a¥::relizt Mo‘i)ser Mononuclear cell aggregate Grariul_omatous Bron C;’l o
challenge | challenge | ™" ™P€T |Peribronchial| Perivascular Subpleural | Parenchymal csion pneumont
[
i | 7
6 1,23 3({hD) Yo 2t 13
‘ 8 45,6 No 4(+,1) gg. ggi, %g No. 4(21)
5 Yo 7(+, 2)
ve 117,89 N 74,7 | W 7GHS) Ko 70H 1) | p gD
Five No. 8(+,2) | No. 8(H,1) No. 9(+.2)
; No.10(+, 1)
| 13 10,-11,12 No.12(H, 2)
1 (+,2)
16 |13, 14,] No13(+,3) No.15
i’ 15, 16 | No.14(+, 1) No.16
No. 2(+,5) | No. 2(+2) No. 1
00T L B3N BUED) | No 3(43) | Yo 20Hh2)
93 4, 5 6| Yo 4(+,4) | No. 4(+,2) No. 4(+,2)
Fourteen v No. 5(+,2) | No. 5(+,2) No. 5(+,1) No. 6
No. 7(+,4)
27 7,890 T0BD N 808) | N 8(1h4) | N 8(+4)
Yo 8(H:5) | Ny 9(+,5)

* Grade of the lesion is shown by (+) and (40). T Number of lesions.
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I‘}g 2 Lung, five airborne challcnges thh M. intra-
cellulare. Six weeks after the Ist challenge (No. 3). A
large peribronchial mononuclear cell aggregate (grade

EES (H.E. x100)

Fig. 3. Lung, fourteen airborne challenges with Af.
intracellulare. Twenty-seven weeks after the Ist chal-
lenge (No. 8). Showing one large parenchymal mononu-
clear cell aggregate (grade [44]), two small subpleural

and one small perivascular mononuclear cell aggregates

(grade [+]). (H. E. x100)
FIKIVEIIZ1E, 5[E, 14EITARKLE TORE

HAR B A N 10mg Fhoo R TR A TR
L7, 1B ARG Tl AR T ERIZ S 8.0%
102v.u. 2B I A, 6 BHITIL 2.5x10v.u. &5 1/10
AL, ZBICI4GBRBITIIG 1/100124 L Twh 3,
5 B ARG TR 1 ABRARLEL D 6 :H13EE TH
BLE 102~103v. u. Dl EDRITAEWE AR LIch 1618
Tt L4x10v.u. A L1z, MEIBARRTIZE

B A S 2008 & b 27T 102 25 108 v.u. LA EoD
BIRABES LN, itk 1 BRARY~ Y A T108
%ivﬂﬁ@zﬁyw: 3

o7l &

O TR R TR A 2 (T 70277y,
DHRBFIIAD LMD, ST 4ER AR~ Y
zf%%#:& I B o CEER R A K
Lichs, WTAZ L EIREL S 27,
4) FEMAMENTTR
1 R ARG~ 7 ATz &0 {EmcEii T XE
FrRIZA bR )D7, 5EE IO HEIRARKRE~ Y A

Fig. 4. Lung, five airborne challenges with M. intracel-
lulare. Eight weeks after the 1st challenge (No. 4).
Peribronchial mononuclear cell infiltration including
two groups of large mononuclear cells with light

cytoplasm (shown by arrows). (H. E. x100)

TIBFEEICR S TRD HAUE - fF - BRI
FRRIE DTz, F241%5 Ek IO MEIRARS <~ v A
DOINC R BRIEEL TR LIcb D TH D, TLHEIT
Z B A TP HIL mononuclear cell aggregate TH D,
peribronchial, perivascular, subpleural, ¥s J O'— L5
MM & BIFRD o\ L (parenchymal) T b7,
7t¥s aggregate DA X XDMEA (+) & (H) D2
Bz E R Uiz, B2 5 ERARY =~ v A THbHhie
peribronchial mononuclear cell aggregate Z 7 L7z, X
SR 14[EIR AR~ 7 A T 2 b L 7c parenchymal,
perivascular, 35 J OF subpleural ¢> mononuclear cell
aggregate % 77s L7z, granuloma £ Z8{bid 5 BT AL
Yooy 20 1TE (No.4) ILxbhic(K4), 5MEBIT
4B A= 7 2Dk Dk 0 2 TR —IEL BiC RS
wEH NS Bt AP alveolar macrophage 73
SHEREL T BPTRIEET 4 TUSiR0 b, 7ok
L LCHEI% 474 Lic\s Dubos Tween albumin jZ{AREHE
O 5 {EFRE %~ v A O 55T 5 [k X O 14E R
AR, FREANBOMIIC 7 3 2EH LITOHRE
SRR A (T 7o 2 12 2%, §156FED 5 b granuloma
BZER R Lcb DIk, BEOKEXM AL 12
#7- (H) FiEEo mononuclear cell aggregate %7 L7C
3 DANSILITFRD b AT,

. % ES

4 B OISR O T IE D S ERRIITFEIED 5t
P LTk X W, ERIEBEDERIZ H oD TD
Y & LR IRE RS E L LT ofifEs ok
DA SR TE, BRI IHS ST R E
ORI L, Lasb RSB TH S 2 &2
LAETHBC Enb, TARYIC X B EROMAIE
OERLEEEE 2 b, BARPCLE R EET >
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WL Wells® (2 XD T E % E R 1 »>D droplet
nuclei & U CRHEEMICBRARBRR T2 5 L 5 kB
NELZIN, XBHIC Ratcliffe, Lurie® 512 X2 THRK
ABHIC X 5 RRTOBKENRE I T 5, SHEE
i U7 R ARG 813 Middlebrook® 12 L2 TER SR
b DDOHRRBRMTH D, ~ v AxACIERIIEENT
BEEIEIC 3o\ TRRER, REMIREEN S { frigbhi T
B0 ARG DR AT D e <, FHLPIZ X
% M. kansasii Z i\ ToE N E v b TOWAEYLER
BHH, FIHIRBERD D DESE F A ERE D E
L7z M. intracellulare Wi A Y EER A AT,

AElDd M. intracellulare | [B]Wr ARG CDJifiE G R
oz, AEROFEREEL LR MM
Wi AR L, SAULESE (HayRv) % FRICHARE
YuX 7z Luriel® £ L £ v MR AR X 7T P
LOHHETHRLN AR T ERROHER LB L TR D
&, WBREURERBMIRIZNE LVENADLR D,
Tieh bERER ARG DS E T, IETCAERBILR
Bt 1 RIS, 2~3:BH CHEBHmML, 38
DB TR PlREL 7t b, FITHLWIC LD M. kan-
sasii DENE vy MTHT D BARER TOIHRICAERE
T HH LIRS 1B CCBEEOHNA A bR, Wi
WA LT 5B, BILolgst Lic M. intracellulare WA
RS O IhRITAE AR OHER L. M. intracellulare 7 FEGY
HOPFEIERFZIL TN BEDTHA 5, 4EIOTARES:
WCIEA Lz A—Ek it = v A TORRBIRELD
RAP BT TIEE LT 528, JifiE oA B o i E
IR RIS T L AR b T b, M. intrace-
Uulare % 518, 14[8] & JHENC R ASEG A  DiR$TZ LT
i AR R 72 D 10~10° a it L
7oy, REERADILIEINE A BRI n DT,

Pt B AR Tl 5 s L O M4EBRAR R~ v AT
mononuclear cell aggregate 42D FF R RSN 7A, %t
B & L7 Dubos Tween Albumin Jg{FELH D LD BA
FTLHEID T b RFOZE(LD, FRCBigEG
DEVS Y ATHALR Tl Y, REFMCHD>ER
AR DI RIBIIC L 2B ER T LLERDD 5,
5 [E] ARG < 7 A 1 PEIC granuloma #f D Z8{baS 4
ReniBe T & UTUIBRO W ST a W,
LA Z B AL IR BT R ~ v ARSI, ARl
BB IR ERTA LR A O F A MBI HIRES,
BHEEHIRE® LIRS LT ORETELLZLL Y
DTHON, THICEIE L TAETD M. intracellulare
I O iR B AR X ATASAAEE & el U CARE R 7221 3580
BRIWEWVSRED RS D, ILITAMKTD M. intra-
cellulare JED 25 T & 2> DIFR IR ¥ 7ol IEE R 2
FEEMABEERE S U RAIHE S L THENRERCRD S
NAHZLWEEL L L, EY M. intracellulare FEVER

f M E6E OEI1E

CHOTHEEMDLEDOERI RS LoD Tl S h
Do

Burjanova 52013 SERAIIFEE BUHTIR BHAE CDILEIRE
T CIciRBio T, SERIVIETE BIHTRR BHAE (R O R
HaIERHL T2, TiobbIEITRE L M. tuber-
culosis & I~ U-CRIR 55 < FRZE D B ARTHR DA
BRDENDZENSNENS, LIZAEEOETY
B X URFICE R3S 5 2 & LiFRL T\ 5,
Z Iz BJ#E L Dunbar 52213 M. intracellulare TOEEHE
YETURE L IR & DARBI AR L, smooth thin type 0
HROLVERE EREENB S EREL T D, S5
1z %F Kajioka 523X opaque form 3 transparent form
EE U TR DS 3 5 B e Eo A L
T%, 2Ok 5IEEEVELBREDHRNL D —
B LS h, OWTUHEREDECER L S h
B I EPVERRY M. intracellulare JE{ERL T D 95 E A
DEEELTRARIRZEEFEZ BRL, bigRic4E
{8578 L7 #i#ko> corn meal agar By LCHE Lotk
W e o @l 2% T 1% transparent colony 15.87%, opaque
colony 84.2% DHETH », HEHROREIT L5 thin
transparent colony type # 7oiX A H20 N RE Lo VAL
EHEDOLRILER NSO TH DT,

FEAY M. intracellulare JEOERICHT0 Y, EBRENY
D M. intracellulare (x5 HIEPT IO W24 7o iE b x T
FFTHENEETH D, IBIT M. intracellulare D
IR D & LIIRIRE DR\ B ROTESL b S DR
BEELZ BRI D,

1v. # Bl

M. intracellulare TMC 1469 ¥ CKEK) % <7 A
ARG S @ KBy M. intracellulare FEDIER A AT,

1) BETCAREKE, 1 ERAER A M
AR SR T EBZENIM A E CERED Lic, £HE0R
AR T RIc b D 10~108 A ARl Lt
PERR Y 7B B R Te DT,

2) iR ERALELPT B © 1% mononuclear cell aggregate
AR GHECALNICET R TH », 1T granuloma
BOBENZ BRI, <7 A TOERRWIGEEE H
N EHRIIZ LD THDI,

3) AEDRATITET IeE = 7 /LB TE e
D, FBREIY R LOREGEOMEDOLMACHL TS D
CHRANBETH D EEL BRI,

Fakitbhbicdicl, FEABEARDERFTEG T
WierEE ¥ LICT RS ORERY), &AM b+ =, 7
RAET (BRFIHF) ofRcEsoiclEd,

7k, AL OEEIIES5EH ABRYEEBE TR
FLi,
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