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STUDIES ON THE IDENTIFICATION OF INFECTION SOURCE
FOR PULMONARY TUBERCULOSIS IN
FAMILY USING BACTERIOPHAGE
TYPES AS A MARKER*

I. Fundamental Studies on Phage Typing of M. tuberculosis

Kohei KITAHARA

(Received for publication September 28, 1972)

Phage typing of M. tuberculosis isolated from the patients was performed to identify the source of
tuberculous infection in families.

1) The phages used were derived from the National Institute of Health in Japan. One RTD was
tested by spotting 0.01 m/ of ten fold dilutions starting from 1 X 108/ml onto RVA plates overlaid with
semisolid RVA containing 0.5% agar and host bacilli, Complete lysis was observed by 100 particles per
0.01 m! or more for all phages.

Thus it was defined that one RTD in our laboratory was 10% particles per milliliter for each phage.

In 1954, Dr. S. Froman originally reported the phage D34, However the D34 which was given to me
by Dr. Murohashi did not lyse H3,Rv. Consequently this particular phage has been termed D34,

2) Using one RTD, each phage was spotted on the 160 strains isolated from pulmonary
tuberculosis patients. As for susceptibility, the common receptors were observed among DS6A, Y10, C3,
B1, GS4E and BK; phages each other. D34’ phage showed the most specific lysis. Accordingly it was
suggested that strains of M. tuberculosis were divided into two lytic patterns. In one pattern, the strains
show' susceptibility to some of the DS6A, Y10, C3, B1, GS4E and BK phages. In the other pattern, only
one strain was susceptible to D34, Since the phage types, to which the least number of strains show
susceptible, seemed very useful for epidemiological studies, the BK; and D34’ were selected for the next
experiments.

3) For the reason just stated, BK, and D34’ were selected and applied to the typing of isolated
strains, and further phage typing were carried out by the following procedure. About 0.5 mg of semi-dried
isolated strains in 0.5 m/ of saline and 3 m/ of RVA were poured over a plate of 20 m/ of solidified RVA.

* From the 2nd Department of Internal Medicine, Nagasaki University School of Medicine,
7, Sakamoto, Nagasaki 852 Japan.
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After incubation at 37°C for three days, 0.01 m/ of phage suspensions containing 1 X 10% and 1 X
103/ml were spotted. After additional incubation at 37°C for another 11 days, the degree of lysis was
recorded.

Final reading were recorded by classifying the strains “highly susceptible”, “intermediately
susceptible” and “less susceptible™ to each phage. That is, two concentrations of one RTD and 1/10 RTD
were spotted on each bacterial lawn of the strains to be tested. When 10 phages (1/10 RTD) spotted
produced plaques, such a strain was regarded as “highly susceptible” to the phage; and if 100 phage
particles (1 RTD) produced no plaques, such a strain was regarded as less susceptible to the phage; the
other strains were regarded as having intermediate susceptibility to the phage.

4) To test the reproducibility for phage typing, 197 isolated strains were typed five times
repeatedly using BK,;, D34’ and DX phage. DX phage is a mutant phage which was obtained after
irradiation of X-ray on D34’ phage.

Reproducible results were obtained from 191 strains. Only six strains showed non-reproducible
results. The lytic pattern for these three phages was observed by the use of 197 strains isolated from
patients with pulmonary tuberculosis are summarized as bellow.

Thirty-two strains out of 197 strains were highly susceptible to BK; and less susceptible or
intermediate to D34’ and DX. This lytic pattern was named BK;-Type. Eight strains were less susceptible
or intermediate to BK; and highly susceptible to D34’ and DX. This lytic pattern was named D34"-Type.
Alfogether sixteen strains were less susceptible or intermediate to BK, and highly susceptible to DX. This
lytic pattern was called DX-Type. The remaining strains were not highly susceptible to any of these three
phages and accordingly they were not typable.

5) The reproducibility of phage types was tested again in standard strains and in mutants resistant
to drugs. The phage susceptibility of H;4Rv, H37Ra, Aoyama B, Kurono strains to BK;, and DX was
examined 45 tﬁnes, and the results were reproducible every time; that is, all of these strains were
BK;-Type. The mutants of H3qRv resistant to SM, PAS, INH, KM, TH, CS, VM, EB and CPM were also
BK;-Type.

6) Similarly phage type of the strains isolated monthly from the same patient was tested to
examine the reproducibility of phage types. The 240 strains were obtained from fourty patients, that is,
six strains from each patients for six months. Reproducible results were obtained from 38 patients,
varying results were obtained from two patients.

From these results, it can be said that practical reproducibility of phage typing are obtainable using
the typing method described above, and BK ;-Type, D34"-Type and DX-Type are usefull as epidemiologi-
cal tools because of their rarity in the isolates.

Epidemiological meaning of these types will be discussed in other report.
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D #8877 — ¥ BROBIC, R EYTF
PHETEBTIERT & b 55 5-% %17z DS6 A (Redmond), Y
10 (f8%), C3 (R4A), Bl (&%), GS4E (Redmond),
BK, (Baess), D34 (Froman) ® 7 7 » — D% #[H Ui,
InbD 5B D34 1% Froman 0% L Hic HyRy I
T BIEME R TR D T e, KL Tk
D34 LU T %, Hiliiciy, g D3 X h4
HELIERT » —2 DX &8I LTHW .

2) WK LOHRE: 7 7 — LRGSR T
7z DS6A X0 GS4E st 5 #ikk HyRv, Y10,
B1, BK;: F21,C3:120, & D34 fo F130 D 41E
THYD, DX OPEHEAD X 51 F130 %5 L,

3) BB WThiF A7 v TR NERD AR
FMEETH D, FHERE LCRHECHEIE T © HyRy,
HyRa, FIUB, BEH%E, HMEECE HoRy hsk
@ SM 100 mcg/ml, PAS 10 mcg/ml, INH 50 mcg/mi,
KM 100 mcg/m!, CS 80 mcg/mi, VM 100 mcg/ml, EB
10 meg/mi, CPM 100 meg/ml 0 % 7 b Wit ke &,
TR & LTSS X D 0 604 fia— W cIiE g
LT Lo

D 7o~ VWODMRE : RVA SF i (31 21)
DR, R EK (BERY 1mg/ml) 0.5ml, FHR
L7c7 7 = 2% 0.1ml & RVA BRIEER (JERHLE 0.5
%) 3ml IECCIRT, Ebgs 37°C cHEmL, ¥
v 7 BB R B IR XD,

5 77— PR Bl T B TR O AR
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DI SECRETHZ LW L, B 10em 0wy — L
I© 20ml o RVA Bidba HmEL X028 Lo, 3t
EOND 5K (1 1mg/ml) 0.5ml & RVA i
FERAY 3ml HEML, FELEE 37°C 3 H R 3% 45
(Z ORNCERETGE L, BEEAZED bhic < i
%)o ZRIC 1.0X104ml % X8 1.0X108/ml 7 5 —
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Table 1. Preparation of RVA Medjum

Composition
Nutrient broth

3.0 ¢
Polypeptone 3.7 g
Sodium pyruvate 0.75 ¢
Disodium phosphate 1.2 g
Monopotassium phosphate 0.55 ¢
Ammonium chloride 0.5 g
Sodium chloride 2.5 g
Dextrose 5.0 g
Sodium glutamate 0.5 g
Agar 11.0 g
Calcium chloride 111.0 mg
Magnesium sulfate 247.0 mg
Ferric chloride 1.0 mg
Zinc sulfate .1 mg
Copper sulfate 0.1 mg
Distilled water 975  ml

After sterilization by autoclave at 121°C for 20minutes,
oleic albumine complex was added.

Oleic albumin complex contains bovine albumin fraction
V 3.5g, oleic acid solution  (oleic acid 0.12m! and 0.05
N NaOH 10ml )5ml, distilled water 95ml and 2.5 N NaOH
0.35ml

DA, 14 EFa B U 1ml v S BENEE A
T 13 (0.0l ml) o fMEY s\ Cl T3 %
(4~6 ARy MFR) o FDOWILE F>THY 37°C ©
T, S DI 11 HECHRE L, ok RO Hkie &
B 1 BREDFEETY 0.01015 ml THot,

EREHR

1) Routine Test Dilution (RTD) oyriE : A KB
D7 7 —PHEPIEE LTUL, HXDLOHRE L RTD 3
BIESACHR TS, Lo LE#FC IO CHHEET
7—=Y0O 1IRTD €& Fh57 7 — ORTFHIL, 103~
108/mi &g IciEDS A SR, ZIILHES © L
BEHEDECL DD EEL RS, 7 v — PHGNC
BLCIRET %7 7 — DR PR R E A e 8%
G252 kb, IRTD % Iml thd7 » — SR FE &
LCHET 5 EBREIT27,

FHEL VG EEZFITHEDOT7 » — OFRFRIC O
T, WHRECHECCREERLYRE Lz RVA bR %
L, HOMLDEH LT Ty 2 EERERE LT
1.0x10%/ml X9 1.0x10%mil &% 10 AT X
D, ThEh% 0.01lml FOMTF, FhAEEC = 4
RSB DEHFDT 87°C 1~14 HERL, WE
R HEAIRIECRED HE R 17070

KR 5 BIRE LTiFoket, EER—ORENE S
h, B2EFRTIOSRVTHhDT » —DIRBWTE 1.0
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Table 2. Phage Particles in 1RTD
of Each Phage
Phages No. of particles
DS6A 1 X10*/ml
Y10 1 X104/m!
C3 1 X10*/ml
B1 1 X10*/m!
GS4E 1 X104/m!
BK, 1 X10%/ml
D34’ 1 X104/m!

Table 3. Lytic Patterns for 7 Phages Observed
by the Use of 160 Strains Isolated from
Pulmonary Tuberculosis

Phages No. of

DS6A Y10 C3 B1 GS4E BK: D34'| strains
+ + + +  + + — 30
+ + + + + — - 4
+  + + + - - — 86
+ + + — - — — 20
+ + = - - - — 8
+ - - - - — — 11
- - - - - - % 1

+includes even single plaque and —indicates no
hplaque.

X 104/ml MELEEERD 5 HRER E C H 2o b
shep 0.01 ml R FEDIAICE LI BRE T X5 D
T, THEEENRDT » — DT 100 = (1.0X
10%X0.01015=101.5=100) &7c%,

2) SHECHRTS7 7 — COfEMH : DS6A, GS4
E, BK;, By, C3, Y10 X0 D34 7 » — 2D 7 %R
FAL, Fhiho IRTD 37abbi 100 B3 20%,
SHEE 160 B G T Lico TOMBRXHEMET 7 v 7 %
PR FRY EOBEEE R LB eE+, & BREYRD
T D —E LCHREB LIDOMNES TH b, DY
L 6HD T » — DIFEROIAAF AR 7 D,
¥ o EC SRS W R T ERLITHC X O THERE S
., Receptor DN HA D LEFELEE S EDHHD
Thote CHIEHL D3 X hb6fO7 7~ K
RZ MR RS ot 1 DRI R 5 F RN Tc RBIE
s Lico

7 5 — ORI B EEECFIME T 254, HERERIR
T 5 — DT B IR M o R IR B R R
LI W5 EEZEDFHE b, D3 RSB DEL
<, LR eBmOEFEERDONDLT »—PD 5B LY BK,
Ty UBRFERE LT £ TZD BK 7 7 — Y2 D
GHENE DX 20 LY BERET 5 & & b
e, HR7 7 —SRFRCIoTED X S RELT S0

W BB E BLE

Table 4. Sensitivity of 64 Isolates to Differ-
ent Concentration of BK,; Phage

Concentration of BK, (1 X10")
Number of T
. 3 4 5 6 7 8
strains ‘
Sensitive 11 | 13 } 15118 | 23 | 29
Resistant 53 | 51 | 49 | 46 | 41 | 35
Table 5. Host-induced Modification Observed
by D34’
EOP
Phage
F130 | Z43
D34’ 1 |10+
D34’ - Z43 1 1
D34’ - Z43 - F130 1 |10

D34’ was propagated on original host F130.

D34’ - Z43 indicates the phage propagated on Z43.

D34’ - Z43 - F130 means that D34Z43 was propagated
on F130,

HABET B L L L, Thbb BKy 7 7 —VH %
1.0x108/ml X bk 10 EAH L, L3t 160 k L1351
DIy EEE 64 BREAH v b Lo

F DR FUREAC BT B R & IR MO B
CRLEDONELTHS, 1.0X10* Tl by 100 KL
Fh ARy b ULIBE 13/64 BRVEZH EHESh, &
DT 3 D 30/160 1 L T Hoto Fhe 1.0X10°
(10 BrF) HAGS & 2B U T 11 fR& 72T
Fro TDEET 7~ OHACELTERTAZ &, 37k
5 JIORTD # 4 0HHL, hCBEWI N2 EZM
EomWEkE IRTD L CEHIh 2 REZME O
BB CEGE R L TR UL EDE 2R E L. Bk
- 1RTD #{#if Lipificly, Bittbk o8906 il Btac
S5 SEAIERAY 1100 DL EOSHECESEZES H 2H
EIRBE L ERBH, hie JIORTD gL T
Sy 2R RDLEEDOREREE LB L, X hEZED
koL Y EFbhbz Ll

3) BR7 ;— DHOSHE : FEORBITEHHC R W
TX, FHEEDOT7 7 — DO LHEICR RO (ER
WA RTRENL LD E LT, BK X0 D34 #5#A
G Lice LML, X DERDKT 7 —P%HE5HN
T, EEKEWEROE D, ¥ BIHEE TR
BEOE DERT 7 — VD5 HEE AR

E5IF LI L5 D34 75— 0 fEEE F 130
b5 EaER (EOP) %1 &35 &, ZB LT
1k 107 THOteo DY 7, — D% Z43 THWIE TS
L F130 3 k08 Z43 @ EOP xR &ieh, Thed
e F130 ¢ L F 130 wib4% EOP %1 &35
L, Z43 R LT 1074 LigDte, SO D, D
34.Z43 13, BEEERERYBELELLDEE XL DR
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Table 6. Scheme for Reading of the Results
Obtained by Phage Typing

RTD  used
Final readings —
1 ’Uw
Highly susceptible (+) + ‘ +
+ | -
|
J

1
Intermediate (%) f’
Less susceptible (—) |

Signs + and — are the same as Table 3.

7o 20 D34-7Z43 13 HyRv, HIUB, BEHLEE
L, EfGA5 MR 30 kD 5 B0 16 R BB Lo L
HLED S5 HD 6%, D34.Z43 ici, BK, 1o R
HaBDIDT, FHHED 6 BRICHEL Ui-fF A% R
FTEDEER, ThEBI L,

DWT D34 7 — D, HEEBERN 107 BEL D
SFTREIMRERM L, £ 410 Y7y 20 FRFhD
b7 57— VRERE Uico 5HEE 40 BT 2o hd
DIFRBEBRE L, 7 » — Loz abh
s hsotc,

ZZ TR 40 EO7 > — PO B 1L E D, X
HIT 24,000R DY =7 »w 2% B L, £ 75w
7D OBEDT > — D EFE L, SHEE 40 ek
HIEAZBA Lizo 39 D7 » — SHILALERTD D 34/
77— DL RO R LAY, 18 © &% D3¢
77 —PREBEE IR CERY BT A BEY R L,
ZD7 7 —PuUCEEL DX EEHTHE L L,
758, A7 » -0 IRTD 3 1.0X10Yml THoT,
77— DS6 A, GS4E, BK;, B1, C3, Y10 03T
I MR R T8 HyRv, HyRa, HIUB L OE
BRI, DX L D34 LU TH O,

) GHERD7 7~ DR E FOHEBM: : £ 408
R b, SHRDBERO RGN B e > TUTEBRIEDIHIC S
Lick b, £7 7 =KD\ T IRTD & 1/IORTD
OHETHILE Lico ZOBESFORBEOBERE L
Ti%, I/IORTD T3 1RTD CHET 5 BBk
W E I Do FTTI DX 5 RS MR OIS\ B
ZHILT, L RBREEEE TL R0 THEMRR D
NDRRCDNTHEK 6 D X 5 HET B FHer e Lico Tic
b BREM” ERY T ERBT L ORBT, W
BB D B7 » — 1w LT, “highly susceptible
BT " “less susceptible {747 L HETSHZ LI
L, 100 2D 7 » — DL TEE X D 5 EHEEL inter-
mediate & UCEHE$TLZ L L L,

RILBCTEAIRICEE L RDI6 DT » — D
Hids b BKy B0, CHEERIROLEL Bicsd o &
LT D34 LzoZRKk DX LaFAT, bAERL
OCHETOREI 197 ¥k (5B 39 BuEsE 3, 18 Bk
FARLER) ORH% 5 ERKE L TER L,
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Table 7. Results Obtained by Non-Reproducible
Strains in Typing of 197 Isolates Using
Phages BK,, D34’and DX

FLytic phages observed by the typing at

Strains 1st 2nd SrET 4th 5th
Egg& None |None |None “BK 1 |None
K104 None |None |Nome |None BK,
K126 BK: |None [None |None |None
D9 None |[BK, |None JNone None
D41 None |None [None ) DX |None

Table 8. Reproducible Results Observed by
Typing of 197 Isolates Using
Phages BK,;, D34 and DX

Sensitivity to phages

No. of

—— Phage type
strains | BK, D34’ DX
32 + |—or#+ |[—or+|BK,type
8 |—or+| + + |D34 type
» DX type

8 |—ort|—or+ +
143 |—or+|—or=+ |—or+ [Not typable (NT)
+, =+, — indicates highly susceptible, intermediate and

~ less susceptible respectively.

LR 197 ¥RD 5 D 191 #k (97.0%) @, HE ML LE
S RBIEERENE DR, 6 BTk, BETRRLEISK
ThZh 1@, %47 » — s LT highly suscepti-
ble DRBE R R Lico & DRERINGEA BRI EEM
BY LT 2D, EHLO A LR L
HLDTRINEE X B,

HEEYRDI 191 ORI FEr T LHDHLESD
X5 ThHot, Tihbb 32 Hix7 v — ¥ BK, kK “B Rk
ZM”, D34 Fiut DX ik “IERSH” ¥hic “h
S5 ORBER R Lico 8 Bk DX DRz “BRSZH”,
D 8 PRtk DX L [FiFIc D34 1o, “BREZM” 7208,
ChbixvFhd BK itz E A &8 “ERSN” ©
Bolco D M43 FRTIX 3D 7 » — DFRCIC “TEIk
ZH” RRT L ORI 0, £ T BKy 7, — D%
WX D3 7 » — PORICERZ A RT L DR LR E
v BK, A, D34 B 5L, DX B EKS v &~
FTEHAE D34 W2 KIGWh A b &3 DX
B, £DfDd @ % not typable (NT, FFIREE) &
HWETHZ EE Lo ZOHETER 191 B MFI45
&, BK; # 32 DX H 16 #k (5% D34’ # s ),
NT 143 & 7eo70

5) EEMEEEACCHELME O ME B ¥ HyRv,
HyRa, HIIB, BEE HyRv g3k 9 MO FikskeH
3% R R oW, AU BKy, D34 %
L0 DX 7y — AN EG Y 3 EER Lo FO
RRIEKICR LI X 5 AT HHRELRL,
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Table 9. Reproducibility in Standard
Strains and Resistant
Mutants to Drugs

Reproducible

Strains

Rate Type
HRv 45/45 BK
H;Ra 45/45 BK,
Aoyama B 45/45 BK,
Kurono 45/45 BK ,
H,RvSM”™ 3/3 BK,
H RvPAS" 3/3 BK,
H,RvINH" 3/3 BK,
H ,RvKM" 3/3 BK ,
HRvTH" 3/3 BK
H,RvCS” 3/3 BK,
H,,RvWMT 3/3 BX,
H , RvEB” 3/3 BK
H4 RvCPMT 3/3 BK,

IR A BRTIE, MO BRI L TORM L I T
45 A e CHRel—3 LicksRE 2N Bbhic itk
FITEGERT VIRV, BEAEDHEKFCOWT, [
BRCERE LTER Lic: 2T, —HK LIRS bh
B L AR LT D, El T bDORED bIUEHA
DAL TD T 7 — DREZ D ZELIXFED b 7s
Wi D EHEE Lo

6) R LI RS sV D BURAR - 7
— SHPEERO BB L HIOHEN DRET & L BT
7 5 — SR O FIR MEL RS2 AT TO%E
B f7ote, EREMEAE 0L OWT, F1E6 7
Biehteo ol Lichal 240 et 5 & L, BKy, D
34 BIO DX 7 » — VR X B ERIT OV 40 HID
5% 38 il (95.0%) TIXBEEIDT7 » — VHHR—F L,
wpoplcik (6EDY D, 2% XL O 1H) & I
1RTD flff DB A DREE X BdTco O, &
O, FRCHEIEAIC X 2R L b
5FT 7 — DL D RTE LN T EER L, 1P,
AW DRI TT 7 — DT O EGFE T~ D FI
i A MhEC Licd D &2 %o

% ES

NHERBE D 7 7 — PR EE I DICHL L, &
T FHEPNC BT BRSO SR E R s 7 » — Pk
BB T EARHHLO BRI TH DT

7 5 — DRPIOFPECOWT, ik ik, RTD Ex
FURT 5 o LRBED L, ShITE OFREC L VE
A2 %ET NS, Tinbbilikk, RELHECHE
LI, 77 —PD IRTD & 2Ky P L, ¥

WK OBEA8E B1E

B X b, BEEERETSONEDLDTRELL
BENE DR B HETHD E Lo
FrTEFHRAVWOh 7 s -V R R Z O
RTD e oWCiE% fng, 1L0X104ml 07 v —¥
BETEO 1R (9 0.01ml) 2 EhdTRELICEHE
Hiamd o LR DE, ThEBHR, ERFcHE—
DFHH TR B s REER B A oK, HED
FENT, T TEBRET » — DEBIEOE] il
Tl o EFEE>TIT T L E L

AU 7TREDT 7 — O HAWT, BREENPDSHES
i 160 DR EFTOTHBE, DS6A, Y10, C3,
B1, GS4E, BK, 3% &Z WA btk ¥ COMICE:
MEE 7R E RS B, D34 ik zh b Eid e BT
Wi PSRRI ERT B EAC, L LR
D7 5 — OTHEEEY MG T 5 T LI K LR ERE R
Brinl, FEBOMY LMEO DL LTRSS
Tl b B DT, BKy & D3 Ol7 » —PI- LD
HAEFTD T & & Lo

sr e D3 7y —DROWIHETSHE, HENH
V- D34 i3 Froman OFEELVD TIXHEEIA TV 5
o, HyRv 3 X0t HyRa fEfARd, Z OFiRITE
QWi L 45 MORERC L2 CLRShI &
o D3 LEBLCHER LI, & D PR
DL, Froman @2y, D34 & 5 B3 %Mk
CHIEDHAE CHIR LI LM Eh Tnab 2 &h b
WA+ D34 1x F130 MM Bk LTEI LI
PES TR R CH D THEEL B L LD EELD
haoe

7 5 — RGO FECE LT, IRTD O X THEIRD
TR TIRCARD L, REEEDHEOER RCHD
DOCILFDRBEOFEHRMENMENZ EHBIL, ThiXE
7= BKy Wbt %35 4 OBgn b A EET & ladr27o
F o THETHIN A DOYEREIEY $BHCLT,
1JIORTD % [AEic A4 v } LT, 1/IORTD T % ¥HE
% Eilka highly susceptible, IRTD THEH L\ %
D% less susceptible & L, 1RTD OX& CTHEHET 5D
% intermediate & Lizo L7230 T HED L HIC 2
DT v — AT A O ¥ &, BKy 7y - YK
highly susceptible ® 4 D% BK; Zl, D 34’ & highly
susceptible D 3, D% D34 F L HATHE LETDo
L3O LB E, O D3 HIIEFR IS,
160 Kb 1 BRI E T 27 D T, D34 7 » — U8
HaRv Hac 758 Lis\s & 5 e 93, F F IR 2
D34 Yy [ENERT »— ORELT LD, fEE
RO BERT » — D%, Tl IR R < 7e %
EDC HyRv #LBEELTLEY, Rk 77—
Lzl L, SN Ko T ERT 7 —
DISHET E 7ot BREL Y =7 v Z7RFIC IO
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TZDHRNCGEN12D7 » — PR B LhcDT, ZEE
XZhENDIC DX 7 5 — D r 44 Lino

ZZTCTTIERE LT BKy & D34 iwing <,
LFE DX s vCoMAl%, HEMY & G TERL
Too CORERENDLRD L, D34 RS HOBITTNT
DX offf 4%}, BK; & DX 7 » — oo (FHC+4
MAlcEsLEL bhis,

Tl DHGNI L FEEMEDOHPIETH LR, Ll
R 3 BEMOE TR 3~5% DRI CREER
HED Y, FICBLRICT 7 —ORERT » —OTHB
KR, SHBLOMREYF v 2 LTOLIUNERSSL D
EEZ T Do E1-EHO HKE T 5 B3RP D5k
T B AREDMECE LTIk cEEr Ny 5o &
E3%,

## i

BfFOHBE7 » — AW, AEEZED 7 » —
PRGN R B EBRARE R T, TROM e Ek,
D FHEET 7 7 — 20 5 big b RN
FLEDk D34 cH 2,

2) D34 %67y —PREWERIROEEY
e, T BD 5 BTk BKy 235 & BRI A 7R Lo
3) HRIMRMFE L7 D34 05 1 HRC X HIC X IR
BERITOT, F7 7 - DX WX BRI TS 7 » —
C1RREBRHL, DX 7 — O LR Lo

4) LE8EDT »—0 IRTD ZWFh i 100 K
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