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ELECTROPHORETIC ANALYSIS AND PURIFICATION
OF PPDs PREPARED FROM CULTURE FILTRATES
EMPLOYING VARIOUS MEDIA*

Eiko KONDO, Nozomu ASAMI and Tetsuro KATAOKA
(Received for publication December 16, 1965)

In order to obtain the most suitable medium for the mass production of PPDs, M. tuber-
culosis Aoyama B was cultured on 3 kinds of media such as Sauton, modified Sauton and Lind
bII for 6-8 weeks and 12 lots of PPDs were prepared. The chemical, biological and electropho-
retic analysis were made comparing each other on these different lots of PPDs and further,
purification of them employing zone electrophoresis was carried out.

1) Yield of PPDs: The pH of heated filtrates and yields of PPDs are shown in Table 2.
The yields from modified Sauton and Lind bII media were about 5 times as much as those
from Sauton medium.

2) Potency of PPDs: Potency of each PPDs was compared with that of standard PPDs
(Yoken No. 15) by the skin test on sensitized guinea pigs. The results revealed that the
potencies were not the same each other as shown in Ratio (Table 2). Even among the PPDs
which were prepared from the same media, potencies were inconstant.

3) Chemical analysis of PPDs (Table 2) : PPDs prepared from modified Sauton medium
contained larger amount of nitrogen than those from the other two, but some of them were
hardly soluble. Lot 21 and 26-1 from Sauton and Lot 28-a from Lind bII especially contained
a lot of sugar, with low percentage of nitrogen. Lot 28-a from Lind bII was fractionated
twice with 50% saturated ammonium sulfate solution, and was named Lot 28-b. However,
sugar content was not eliminated and potency was not increased by this fractionation procedure.

4) Electrophoresis of Tiselius type : Electrophoretic pattern demonstrated two main peaks
and a few minor peaks, the one of the main peaks was Peak II which migrated toward anode,
the other one was Peak I which situated near the starting point. Correlation was observed
between the potency and electrophoretic pattern showing that the higher the potency, the greater
was the peak II (Fig. 1, 2).

5) Zone electrophoresis : By means of zone electrophoresis using starch cell (Veronal buffer
pH8.6, ©=0.05 300 Volt, 20 hours), PPDs was fractionated into protein and sugar fractions,
which were equivalent to Peak II and Peak I of electrophoresis of Tiselius type. The results of
chemical analysis of protein fraction were shown in Table 3 ; by this procedure (zone electro-
phoresis) nitrogen content and potency increased, and sugar content was eliminated in contrast
to the starting material and their values became almost constant regardless of the difference
of lots. On the other hand, the tuberculin potency could be hardly demonstrated in any sugar

fractions.

* From Department of Tuberculosis, National Institute of Health, Kamiosaki Chojamaru,
Shinagawa-ku, Tokyo, Japan.
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The Peak II of protein fraction which was fractionated by zone electrophoresis was over 70

per cent of the total amount by means of Tiselius type electrophoresis (Fig. 2, 3)-

The above mentioned data show that Lind bII medium was the most suitable for mass
production of PPDs, since bacterial growth was the best among the three media and the yield
of protein fraction was greater than that of Sauton medium, and that the electrophoresis can

be used not only for purification of PPDs but also for checking purity.
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BB Y~<r2y v (PPDs) BEMAREH# L LC, Long
FeipD, Sauton BZih2 % 5\ X Dorset 3g#® MK < A
WhHRTW5,, BEHOER L INE R IO L OBfR%Y
/R L7 Lind» o Tix, 72317 Fv% 2z
7= Sauton ZFzLEziis & Sauton B0 2 {5 DOINE T
PPD »7B7:2%, FONMRITE 12 ThHole\ 5,

Magnusson 55 3¥fED ARE L BCG ¥ A\
~C, Sauton 35X ¥ Lind bIl BT siT B Y2 Y
VEMORERIE L, AL Lind b1l A X
¢, FILBHOBAS, IR XNl Sauton K
IvBh Tl Wi, bhbhORREETIL 1955 4
LAE%, PPDs iz fild, REMNE (11 %4HF200
mg), F-H{f b &\ PPDs (FBF Lot No. 15) #18
TWBZ b, LI 215 Sauton 353 T 145
PPDs DAMEMTERDOREI D bR TE o LA L
Bl a2 T Sauton BiiEL &K, H18Hh % PPDs
DIRBHIEFC AL Ig0teD T, HEITPPDs %{ED
5%, Xh@EYIEHAY RS L ¥ B L LT, Sauton,
Ling bIl X7 RFFVE % 2% & L7 Sauton
FHEOFEE T AT, H Lot ® PPDs #{Fofz, &
N5OEEHO\T I PPDs SIECHFITH D v AN
B rrbic, 85bhic PPDs o{b2agtedt s L VBRI
Bhig & Hffi L DB OV THEBRE 0 2, T HIC
Zone electrophoresis & X 5858 77827 D T, £D
FERYHRET Do

Table 1. Composition of Media
Composition Sauton [Modified Sauton|Lind bII

Asparagine g 4 8 8
‘Glycerol ml | 60 60 60
Citric acid g 2 2 0.4
KH,PO, g 0.5 0.5 2.22
MgSO, g 0.5 0.5 0.5
Ferric ammo-

nium citrate & 0.05 0.05 0.05
H,0 ml * * 950
pH 7. 2%% 7. 24% 6.7

* Added distilled water to make 1,000 m!
**+ Adjusted to pH7.2 with NaOH

RBHELFE

1) itk THEFOERE OT BEHO AREKES
Lu B HEO

2) & : Table 1 SR L7z ® Sauton, Sauton
Fpeds X0t Lind bII £55,

3) EEHRFH® 1% NI R ¥ I LIRS R R

(FILB#H) A, H¥ED KRINCHET, KB
HF¥ BT OX 370\ L5 BT, BERZI1ME
@ 10 72U 100 FoThBH, HEREIBEII D & 1
Lot & L7z

4) PPDs ¥ : Seibert o HE:® % K@ L Lichi
RUBRECHVOBRBE ML TR DN, B EKR T H#
100°C, 30 4yfipn#h L, WL S LY 4 Y RA%ETH
BLTEGEZERE, DWTKEATRARAEY XY
# 1750 B ¥ CHRME L, M/45 BERRIRMETIK T 3 EIZEMELL,
ChREBORERMER (PH7) iz TkEC—K
Wi Lico ThEEt LThB2 B0 M/15 SRS HR
CEML, REEANROFEXMA TRETIZ &%
BT 2 @ DB Lico BRRDBREIRIAD D Lot izous
TIRREFTDFERCRE, v 7 > VB ET 2%,
L LZDHETIE, TLCHET5 Tk 10 Bigw
L2BREZEL, BEEEEPHEEC I HEIABEIN
50T, Lot 27 UL, 7 7F v 27 A G-50 coarse
DA 7 2% ACTHRERZTIE o0, FALEY 7 A1
£X 9%cm, £ 35cm ¢, 1EKM»F+% PPDs it
B2 10ml B L, BEHIZE CBHEL, v+ v
7v L3 CHIEEA% HEERLT Fvr—x-
FIE(EA VoY A ERREF LT,

5) {LFEAH : EFEIT Micro kjeldahl 3, &3
Anthrone & CHIE Lico

6) Tiselius MBS EkE'™ : H r 8 HTBII # § »
v RV, AHRE 50 mg/ml ¥ 7- i 25 mg/ml,
Veronal f&ffig (pH8.6, 4=0.05) ‘¢, 10mA, 15 4
kB Lico S HICHKENME R IR LTEEAHT, % Peak
OETEREIY b, TOEEMLEFNRFND Peak D,
Ry R,

7y HimAE - EX¥, FH PPDs No. 15 % H\»
7co & PPDs i, EEREE¥E PPD' & Hffich s,



‘i 966 £4 A 153
Table 2. Properties of Various PPDs
X PH of culture Dried ‘ EPDs
No. b 1 .
Medium Lot No flitrate ase (all) | Yield(mg/n | Fotemey | N% | svuear %,
20 5.0 | 56 | 21.6 | 124 12.53 3.13
21 52 | 6.6 32.6 0.8 9.70 2141
Sauton 26-1 5.6 5.7 17.0 0.88 8. 48 30.72
27-1 5.4 7.1 2.9 0.96 8.83 1.10
22 8.7 8.1 157.0 0.92 11. 03 1. 47
. 23* 8.6 3.9 94.8 1.08 | 10.75 0.92
“gg?l‘tf;‘,;d 24 8.6 8.3 138.9 0.88 | 1335 0.41
26-2* 9.0 5.9 81.0 0.99 11.05 1.12
27-2% 9.0 8.0 65.3 108 12.87 1.09
26-3 7.0 12.7 84.0 107 | 9.93 2.71
27-3 7.0 14.5 159. 6 105 | 9.48 4.84
Lind bT 28-a 5.2 12.8 120.3 0.96 , 7.41 34.56
28-b 5.2 12.8 60.1 0.92 | 7.03 28.74

N : Kjehldahl’s method
* Slightly soluble

Sugar : Anthrone method

ZRR e HBBEK T 2ueg/ml DRETHFR L, A
DD TR LIRIEEM O fr i 0.1ml 3o 4t
LT, 24 RffRDOBEHEORE IRRE Lo £RA K E
b 3T E il 6 RO B D RICDFHER KD, FHEM
K XAREDOKE IxT 5 (Ratio) #EH Lic,
8) Zone electrophoresis & X % ¥&%! : #FHW, K
S, BRSO DHETE S TIT D7, TiseliusHE
KEKBOHE L FA—SERE AV, BREREEL LT
FEX lcm, g 10cm, £X 50cm Dk % Hyy, 300
Volt, 18 B [ 7z~ L 20 BfivkE) L7c, PPDs (A&
12 150mg & Lo kEWETHD LD EIZ 2cm ED
T Strip % C, TORECONWTT oA« 72/ —
NeT N~ X BEADEERTIR O AEHAD Peak %
FORESR % 1 cm fgicy) b & »,N/100 NaOH 20 m! ¢
MWHL, TOMEBRCOWTEARSIUEZHIEL T2
2D Peak gL, Zh LRl IRINEBE CRE
L, xr7y VBB CIERYERE, REZE LI

2 B K &

I. £¥Hir 6B PPDs otk

1) HFBED pPH L EORFORE : REHOK %
J8¥% D pH (%, Sauton #Zih 5.0~5.6, Sauton ZFpkkz
b 8.6~9.0, Lind bII $ih 5.2~7.0 THDot=, HEHIT
i3 Sauton ¥ X ¢ Lind bII Gix#& Lot » 3 —5E L
T\iedt, Sauton ZEERBEMITIIRT O REMNELEL
Th b, Lind bII HHIORF I b R iF T Hots,
(Table 2)

2) PPDs Ju& : #1101 X4 b © PPDs &3,
ZhnEn Sauton 1 1 #5 3~33mg, Sauton ZFpkizih

** Comparative Ratio with Yoken PPDs No. 15

# 65~157 mg, Lind bII k¥ 84~160 mg T,
Sauton £Ziid PPDs [REIIH WA 7x AsDf-, Sauton
ZrpEds X ot Lind b1l #330> PPDs Iu i3, Sauton k%
DK 5 S TH Do

3) PPDs o Jjffi : 4 PPDs o Hiiii3, #= % PPDs
CXBRIEER 1 & LicHE&D Ratio fET/RT &, £

Fig. 1. Electrophoretic Patterns of Various
PPDs (Tiselius)

Lot No. % Ak kk K

" P —

|

Descending

Ascending

Condition of clectrophoresis : Veronal buffer pH 8.6,
#=0.05 10 mA, 15min., concentration of sample 50
mg/ml

* Peak-I ** Peak-II
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NZh Sauton £z 0.82~1.24, Sauton ZFp:iip 0. 88
~1.08, Lind bII #2is 0.96~1.07 T Dfce =Dk
5 I RERE A 87 PPDs TX 2%, Lot 2R 5
L DO NI —F LT iehDtz, (Table 2)

4) PPDs omFE :HEE : ®#E, Sauton Xt iy
T 8.48~12.53%, Sauton ZFpkiEis 10. 75~13. 35%,
Lind b1l 341 7. 41~9.93% ¢, Sauton ZFp:#i PPDs
AHEHE» D, BRIV 2—XL LTHRE
L, Sauton ¥ 1.10~30.72%, Sauton ZEpessis 0. 41
~1.47%, Lind b1l ¥ #1 2.71~34.56% ©, Sauton
Ezdioo 2Lot », Lind bII ##hod> 1Lot |3, 2 iICHE
BAEN DI, (Table 2)

5) PPDs opfifts : @R x3 25 Mbz, Lind
bII 4 L ox Sauton ¥z PPDs (3 5 % C & 2 71=7%,

B Ha%E $45
Sauton ZEpEdEis PPDs eI ERICKHEI 2 E T3
Lot A% 07,

6) Tiselius ME&L kB : Fig. 1 €T IL{,
% PPDs % 3t@ LCBEEB~2IZRA CBERE T BEHT
EH4r Peakll p, FAMEC L& E5 Peakl g
X, fic 27~ 4 20 /h X 7x Peak DT i,
Peak Il 0E2i44D 50% L ExRTH D1, Lot 20,
23, 27-2, 26-3, 27-3 T, \»¥hd Ratio {E ()
M 100 Ll EThote, Shiext L Peak IT o & 4% 40
% UTT, BEE#EDO RS Peak DR D %\~ Lot
21, 22, 24, 28-a i%, HffirMEs»Ol, (Fig. 1, 2)

7) BT X AEUE : R 30% LlEHOf Lot
28-a AW THRENBRY X O 2@ DR LTRDT,
WS DOBET R4 Lot 28-b X B7c, Ui LINEM 1/2

T D, EENE6Y B LI-OAT, BXER

Fig. 2. Correlation between Potency and Peak-II B
in Electrophoretic Pattern FUNMIZ LA EENBDONT, 1o
) BIABBECETHIRLAE EN LD
LotNo| Potency Peak 1 4 Peaic T N & Sugar’s 5. ' (Table 2, Fig. 1)
(R ano) o = O -o ’
§ 20 ; L - 1. Zone electrophoresis & X % &5
%] | o % PPDs ORmERE SR L R, 43
c | | L —EDSHHE, BEXkBEE LONEE
H® | RERDOLDT, SHLCERYEREL L
2 i 5 #-= Zone electrophoresis & X % 8 #17/c
e z ofs (#2#:L, Lot 26-1, 27-1, 26-2 133
Sl ! BRRO DT ibiamore)o T kB
o 27-2 ' THOREE Strip LT v A« 72— -
_ ; 72—, Folin ¥ X 0t Anthrone o JIE{EIC
o E E E #oT, BEHN 3~7 cm B L HEY
5 er-3 j 2ss EBEASELAST, FA»OEREN 2am ¥
2%-4 | | £ CORERMSE L £SO,
g N E E 1) IRE: EoEIERN L L REERD
£ 20 v, R IO TREDOHEBIIESETHD
£ mS97-2 E- E E oo BEATEDINEN 40% LI ED L DR,
£ L. | 7.3 ! Lot 20, 23, 27-2, 26-3, 27-3 G % T,
0.8 1.0 1.2 50 75 5 10 15 Wh b Tiselius MER KB O KL X
Table 3. Properties of Protein & Carbohydrate Fraction
Protein fraction Carbohydrate fraction
Lot No. | Yield % Tot;}s};ield 1&::33 N% Sugar % I-(’l%taetrixg)y N% Sugar %
20 4.7 12.3 1.16 13.16 1.80 1.03 4.94 14.38
21 9.7 3.2 1.14 12.50 3.50 0.83 1.85 46.31
22 14.8 23.2 0.95 12.58 3.27 0.56 1.94 5.00
23 52.9 50.1 1.16 13.98 1.50 0.93 2.53 8.13
24 15.5 21.5 0.99 13.57 1.94 0.74 — 4.06
27-2 52.1 34.0 1.18 15. 38 1.21 0.93 7.84 16. 88
26-3 47.7 40.1 1.14 13.57 2.15 1.00 — 23.75
27-3 41.8 66.7 1.12 15.29 2.42 0.93 5.10 63.13
23-a 16.3 20.2 1.05 12.34 6.92 0.74 2.30 87.50
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Q—F Lizo DD 4Lot 13§y 10~16% Thtco
(Table 3, Fig. 2)

2) FWHEDSHE : FESEIC ST 5 R 4~88
9 Tholeo £D 5 Sauton Hiih & Lind b1I £z Hp
DOHDOTIHEREN SO, BEREIZVTRDRL 8
% UTFChol, BRASBEILKEIRNIC L LEEE 2 85
L, #1~T% %RL, ShCK LEREMMN L 12
~15% & 7cot=, (Table 3, Fig. 2)

3) WL ED M : $ESE T Lot 20 35 X UF 26-3
LR Thd BEASEIE LThHfrEr» 2T, BB
SETECTR S KBRNCH LA a2t T &
A ERD Ratio 23 0.82~0.92 L) F Tt Lot 21,
22, 24 Tiz, TOMM 0.95 nb 114 ¥ TER LA,
#7:% Lot © Ratio fEAEHIL TV 7, (Table 3)

4) EEsEO Tiselius BESKBE : Hifio—E
i igote 3Lot (20, 27-2, 27-3) OEHASE T DOWT
Tiselius MES KB & B Lic, KBATL H V- Thd
g Peak I 2UNX e h, BELTW-BEERD
Rirs Peak 13k LT\ oo EESE Peak IL 13472
S d 32D Peak bHOTW5 Z LMD B,
#*7= Peak IT i3\ vFhd 70% LlEDOKE X THO,
(Fig. 2, 3)

AR ET I B # % Sauton, Sauton ZF #k ¥ XY
Lind bII % FuC, 67c\~L 8 B@H%%% L T PPDs
#187-, Sauton ¥FihT\HC pH (3T PPDs Iu&E
AMEL, Sauton ZFpkTix pH 237 4% Vi, 7 Lind
DI TIxhE S L 3EETHDO T, W#H L  PPDs
BT Sauton ELRDOEE THDO72e DAL LindY,
B DK E—FT &R LT T I hiX
[@l—Sauton D& FK pH6.0 2 8.0 2D O TH
b8tz PPD IR EI3, 1: 17 Thott Wi 2 bD
FERH DREFKR pH e cx 7 VL5 D
DX, MDD L TURENE VL VX L5, A—
Lot oEz#E N H TA, AzoT, PPDs, 7 D 4 ED¥

Magnusson

Fig. 3. Electrophoretic Patterns
of Protein Fraction

Lot No.

20

Ascending

Descending

Condition of electrophoresis : Veronal buffer pH8.6,
«=0.05 10mA, 15min., concentration of sample 25
mg/ml

* Peak-I **  Peak-II

155

WY~y ) vERE LIy <Ly vBERHEDORE
1913, PPDs AU —7e i x5 xfco LvL
PPDs D L oW Tt LA KRB TIX, Fho
gEa AT d Lot # R X—E Do PPDs %
B35 LNTET, THHERE PPDs x4 % Ratio {&
T 0.82 2nh 1.24 L\ WHEDOBHERFLIce ZOfE
A HCIRE T 5 LT L 0.4~3.5 f5DHE
DOHERS DI LILD, THITEEHRDOHERKHIT
SENBMEDOHTHENRILDOTN DD THS do

Sauton ZFgE:¥zH PPDs i3, WIhdHEEEND L,
EEEMN 1L /oL 13% TioEE s D3 DI LT
BH—0D L 5 ThHoed, ThbD NI b EHEHD
7-o Sauton 3 X7t Lind bII £%#b A 5%, Sauton %
B L ) —RRCHESED S\ PPDs # {572, ZkiT
Lot 21, 26-1 (Sauton) % ¢ 28-a (Lind bII) (34
SENAEL, L > TEREIX 7.5 kL 10% OfF
LR R e htc, COERD %L PPDs i oW THiK
FEIFBRE R R DR Lichy, EEERSIEER TS
i, EhehffirEmTHI L TEILhOA, (Lot
28-b)

kD X 5 e AEB TG PPDs X, T iy LT
(LS FHEC I\ TH— TR 27DT, Th boD
Tiselius B E K kB & i & DB OV TRE R /T
752tz 4% PPDs & bR Am~EUOB BEEY >
Peak Il » [FAffEicis Peakl L & &L, XD iEH
278\ L4 2D/ X7; Peak A biviz, FIffiDH
PPDs (3 ¥ Peak Il 0BMN& <, ¥ iffiogg\s PPDs
TRBBEHOR S Peak o F 2 &<, FAfHED
Peak I OEMNE M Dt T i Peakll iy~ 2y
VIEMREETAERRS THH B R LTS, L
fepto T Tiselius B EX kBN D B 7H%, PPDs Dfifi
EORECFIALS 25% L/,

HUEDZ & { PPDs NEKKBIFICEL D\ DD
K% 4 A C\WicdD T, Zone electrophoresis & X 2§
BARAB I, kB KT H, WK Strip o T w7
27 = FA—IT X5 FE L0 N/100 NaOH $#h 14
# D Folin » Anthrone K% A\~ 7= JIEME H» b,
Tiselius BE K ik#HE THREFED Peak I 1255 T
b, Peak Il REASETHD I & HHE 2D bhic,
Ihbd Peak #EEA R LOWESE L UTHBELC, &
Lot 1O/ ESEIZVTRLEESE,NEL, Y12
Y Vi 2Lot HERWLTEX @ TEM DIz, FilStD 2
Lot i3EASHE DTN %, Peak MNFELOL R, 1
fligs L0 E /27D ThHAD 5o RASE (X pkBHRT
CHARTEFEZLLAAMML, BRI LTw
2o DX & DEGALHEOhCEASEDL, Thih
—EDETES%, RIECH LTFH L8 E0OMITH
Dico BESE O Tiselius BE Sk ENHE IR X
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AR E FAHEDO R TE LN, ZDINEDORIESEIT
RAGBEF ORBEAD [ PHEERED X\ DOREC
2T, KEED PPDs D BHSER L b /N IWERT
LTWaBbhd, AR ERECHOHM5 L 2T,
IVFRETHLZLATEBLESL S, ILREASE
DEIKIECOWCTRH LR, 47 e 38D
BRI DEOTWB I EARD LR, ZhIZVHDS
Seibert!®) fheh2) 0 A, B 5 X ONCEBEICHYTS B
DLBbHhb, % PPDs B LT\ -5 E Peak
BOHRIR, FordlillnoTni, dxicikBifs
HEXDZ L TESEDORELTRETSHS S o BRHED
ZE\~ PPDs (Lot 23, 26-2, 27-2) o ZFASEIL, =D
BFECX DT BERCHIE LR Do TR bDS
BEnbany, mBgEED HE7. PPDs 5% Zone ele-
ctrophoresis [ X h I BICER IR V2 L5,

Affronti2D) 5% Polyacrylamide gel % F\~7- disc
electrophoresis TY X127 Vv BE OF8EY T7c\>,
Micro-scale CHIIL T\ %, bitbhud, SEBRBY
XFE L L TERKB R 1T o7c, BNl X
URB®EH L BEK k% PPDs OB FIFThH
FBRELDESLT, LrIMECE-YLZ YY) vy»B
HTLMNTEDLLESS,

HE, WFhoiEn b0 PPDs 3, lot ZricRix
DHERZ o Tk D, ZhiPPDs hDEHSEER
EBEINTWAZ A% hrDk, Zone electrophoresis
DIEMA L b, PPDs 2 b—E DG HEIES\ 12 BEE
SE% 81, PPDs BLEREMICIE, COBASERE
D%\~ Lind bII E#nF L5 EE5,

¥ =

BRy <2y voORERERY B 37519 Sau-
ton, Sauton ZFpk3s X of Lind b1l o 3 DA B\
T 12Lot @ PPDs #{g0t, FDWE, Hifi, E¥E
TUBER O H, Tiselius BREKBB I OWTHR AL
oo X LIEMAY FHifE & L 7o Zone electrophoresis
T, ThbPPDs oREBA 177827,

1) PPDs pIREH %L, Nl HEBHIE » 2 o D
i3, Lind bII 535 C% Df-, Sauton Z 513 PPDs
DIRELE A, Lot KX OTHIMCHE LWERHH S
h, Sauton M TIXRBEIIFEALL, FO DM b %
HLEHLTHDMe

2) Tiselius BEXkIgic X 5 &, PPDs iz
B 2> GEUOB BiERE % 3 >EA D Peak L,
BSFHER E ¥ ¥ 5D Peak L& DOThico ZDE
| Peak oD%\ PPDs (X HMAE<, v it
THEAE & 5 BRI & 71l & DR HHBIBE A

i B E B4F

& Bhfs:o

3) Zone electrophoresis ¢, EXTDEAGED L
B LIUFOMOBEHNEYFE LI 2 LTHERE
NEBASER, WThoEh HE bhicd Dic D
Th, TRCERENSL, HETELS, BEMAML
T, ThEhOfEXLENE—TH Do

Ll EDpi&A & PPDs S fitEib & L TIXEDORFEH
B L, BAFEEBEDS Lind bII £5315% PPDs
BLEROBM L LTEY L Bbhdo ¥BERKEIEKL
PPDs O¥BUTA h T<, MEOKRFACLFIATSZ
EMRTEE S,

D B W IcEB R L DO ERKENC
DWT I B E e W e — R E I _ LT BB W R
TCL&?—O
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