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The effects of toluene on its metabolism and induction of
cytochrome P-450(CYP)2B1/2 by xylene

Ki-Woong Kim® - Kyung-HwaHeo
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This sudy was undertaken to invedtigete the effects of sngle
and combined exposure of toluene (T) and xylene (X) on the
cytochrome-450(CY P)-mediated metabolizing capacity,
induction of CYP isozymes and the excretion of their
metabolitesin urine. Anima were adults mae Sprague-Dawley
(SD) rats and divided into 4 groups such as control, T (trested
with 63.7 mg/body kg), X (trested with 65.9 mg/body kg) and
TX(T=X). Organic solvents was administrated by
intreperitoned injection for 3 days. The contents of protein and
CYPinliver microsomesof control group were 16.48+0.56 mg
/m¢ and 0.744%0.025 nmol/mg protein, respectively, and they
contents were sgnificantly lower than in derived from trested
groups (p<0.01). The activities of PROD and oNPH were
Sgnificantly higher in Sngle treeted groups then in contral and
combined group (TX). When Western immunoblotting were
caried out with two monoclond antibodies (MAb 1-98-1 and
MAb 2-66-3) which were specific against CYP2B1/2 and
CYP2EL, respectively, a strong signal corresponding to
CYP2B1/2 was observed in micrasomes obtained from rats
trested with X and TX. The color density againg CY P2E1 was
dightly increased in T and TX groups compared with C and X
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groups.

The amounts of urinary hippuric acid in T single trested
group was 3.2971.97 g/g credtinine and TX combined group
was 2.91+1.76 g/g creatinine, but was not significant.
However, amount of urinary methy hippuric acid in X sngle
treated group (1.62=0.72 g/g credtining) was significantly
higher than TX combined group (0.93%= 0.63 g/g
credining)(p<0.01).

These results suggested that CY P2E1 isozyme might be
regoongble for the metabolism of T, and CYP2B1/2 isozymeis
for X. And dsp, difference of metabalites level between sngle
and combined group may be speculated that theintermediates of
T and X interacted each other in the process of ther metabolite
formation reaction.

KeyWords:  Toluene, Xylene, CYP2B1/2. CYP2EL, CYP
dependent monooxygenase, metebalites
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Xyleng(CAS Number, 1330-20-7)2 a}1te] wilAl w2 & 744
HEEE €35} A 7)) (monocydic aromatic hydrocarbons, MAHS)
718 A 24 methyl 71 €] A 391 2] of) whet ortho-, metar, para
xylene 5 3714 € 2] o] Al (isomery) = 7+ ¥ ] Sl Tt

MAHsA 71841 ¢] thax 2] Ql 2] - 54814 54 F2 8
U7F A 3} 2] o] e gk ol g2l Ad o, o] H gk A
AR Qlste] HIJIE, A4, ZekAE, WFAIZ, A L F
A 5o 48 9 BAR R AA ko] AA Y] AR
=] 31 Q1 HArlien-Soborg, 1992). #1229 AP el A AREE =
MAHsA 7] 441 72 T &7 o] opd Z3twl e
FAMEE 1 9tk 53] g}etE A A | B thinner(E] 4] A)
O] 7ol Alz3| Aol whet A SR Aol Qe
U 5E MAHSA|, A&, &3& 9 oMAHO EF 52 815
B2 A E gtk selubetel A Az B 59 Slls =
thinner= 9k 220 o]£ 0.2 2ej#] 9l o, o] & thinnerol| =
MAHs7| 3}e1-5-<1 toluene} xyleneo] F+435-0]1 o] Hlof =
ethyl berzene 5 875 ©]/42] &4 o] o] Q= A2 1
1A 5, 2008). L3 A EA} A 29 o) A A
= 709959 thinngrol| & W W A58kl A4 Al E, o
HZ 35=4 5ol gHrEo] lvkal RastitieldA &,
2002). o]H 3 A= LEAREC] &Y F wE EHE geE
Hol gl EAo] o TFEAAS A O 7 Ko =4
HEA GAEA wFol 8 A 547 F sk
SAGE 9] =Zof| U st o= 5814 (pharmacokinetic) 17
o] o] Al Ehs Bl ARo)7| & st B AT Ak
2 AU o] 54 thalel At SE BH0 A A
7 7o mE tjAibE S Hstel st A5 skl
(Tardif -5, 1993; Uaki -5, 1995; 717]-8- -5, 1996; Tassaneeyakul
5, 1996; Dennison 5, 2003; Dennison -, 2005). 184 AF1 1.
71 okl §lojA] 3k Fej o] f718-A4 thatet o] &4 o
AFE A9 15 (induction) 2 B ol Fhek Tl 0] A

= "] F kAol ok

wpebA o] Ao AL A %Y AR AeM B = &
sty el 2 2] ARS-H 2 9 tdluenet} xyleneS: tiAHE 2
= 3], Sorague Dawley(D) Al 7 S F o @ 2l =3t
FHE 2N v, ol 249 yAte] #ste
cytochrome P-450(CYP) & 71 .49 1528 CYP 24 =)
G40 AL WgtE Foto] o FHjo] T ai e
HEA S gpetshal, 1o wpet CYP A A & o] -3
¥ CYPE a4 s dlaturt stole 3, 59l e
= (induction) B! &4 = W 3}e} Z47o] E of sk ARk
o] ujAd ko] 1E JEjol whef ofuw 3t BigE Hol=A&

sl a4 sl

I R
1.0z ¥ A8s

&1 o] AFE-¥ bovine serum abumin(BSA), cytochrome C,
NADH, NADPH, NaCl, MgCl., glucose-6-phogphate®} glucose-6-
phosphate dehydratase, pentoxyresorufin, toluene, xylene 5 7] EF
o] dutA ol A5lek Aok Sgma AHS. Louis MO, USA)=
FH sl A sE2 D7 6 THE 77 27(180
10 Q) AHEate] A7 27 HE £ 5(28+2C), 51(56
T5%) 2 #3424 (12 hrslight/dark) el AR ol A ALE9} &

TE AHrEo] AHAZ T8 = 5(1989)9]
o whet -2 et s (2008) ol A A sk FAIRE = F
7lE= 2R ool 879 AT ke'd toluene (T)<> 637 mg
(150 ppm), xylene(X)- 659 mg(150 ppm) % 8} F0I(TX)
& T(63.7 mg) 7} X (659 mg) & 513} U, diveailoll g8 4] 7
1 13]4 3URF Aol BAF Akt 2H2ke] A8
= 5k & aFgl o Az o) vl e S 8k] Sl sto]
221 237} 7Fs 5t metabolism cageel] 1 mF2]4) Fof 19 A
of ol AW A F skl

2. &

(1) 714-2] Microsomes -2 2]

A8 553 chanber Yol A CO, gasZ EAAIT] 5, S
7H-S- A A 8Fo] 0.9% sodium chloride £-91 0 2 & oS- A o]
War, S do 0l 2k & 025 M sucrose §- 4 0 2 4
sFatolt). o] g o g e b5 41H2](12,000 xgell A 40
A, 105,000 xgell Al 60i)3to] B2 H 52 015KCE Ao
A T}, 025 M sucrose® resuspensionsto] (Park 2} Kim, 1984)
G 3 CYP A, CYP 24 monooxygenase 84 &,
Western blot -4 5] A 3l o] AFg-sk3i .

QA U CYPAF

Microsomes tH1 4 & BAAS =24 &) Loway =
(1951)9] "ol wtet w5 A4St CYPY g2
Omura®} Sato & (1964)<] W ol whe} AL A4S
microsomes®]] bubling A7 <, 4503} 490 nmol| 4] &-3% #}o)
& 743t B335 91 CmimMAE o] &8k S At
=313l

QCYPIEA Fulaie ST

Pentoxyresorufin-O-dethylass(PROD) 2] &4 &=+ Klotz 52



HFH (1984) 01| w2k 2 mM pentoxyresorufing 7] A 2 8o,
microsomes(3 mg/md) 100 x4, 0.1 M TrisHCI(pH 7.4) 705 10, 100
mM MgClz, 20 M KCl, 60 mM G-6-P 25 1, £} G-6-PD(40 U/me),
NADPS} 10mM NADPHE- 72} 25 10 9} 50 & 34 718toq Al
2o T HIEIME T 5 A - EFESITh ARE T
CollA] 1087 F-2-4k8- A7) 31 YA] 25 ml methanol & 717}
ok oh, 700 xgol| A 5% F<t 9 Elste] 9 A ds
575 nmellA] 3 EE Sste] &84 40 Cm'mME
o] g-sto] LA =E A=At p-Nitrophenol hydroxylase(o
NPH) 2] 2 === Koop(1986) "4 of] w2} microsomes(3 mg/
m) 50 €, 0.1 M potassum phogphete buffer(pH 7.4) 850 x(, 1mM
NADPH, 0.1 M o-nitrophenol 100 ;05 2813o] 37°C o) 4 304

7k &8 2171 %, 06 N pachloric add 05 miE 3 7}5}o]
2 - £ Th, A415-2(3,000 rppmellA] 105-7H)3to]
AL 745 ol 10N NaOH 850 0 & e a1 Aol A] 1017k 1F
SA713 WA B2 nmell M FFEE S48k, =531

983 CmimM*E- 0] g-3to] A ] F4 5 A= 3I3ITh

(4) Western Immunoblot

7H¢-2] microsoma &4 o] tff $t sodium dodecyl sulfate
polyacrylamide gel(SDS-PAGE, 8.5%) % 7] % 52> Bio-Rad
Protein |1 Cell apparatuss AH&-31] Laemmli(1970) W of] u}
2} A A3 . CYP 59 & 4 9 immunoblotting
CYP2BU2(MAD 2-66-3)$} CYP2EL(MAD 1-987) H2l 4 4] 8
A& AHEat] Kim 5-(1999) 2] 4 ol wh} A AIsH3iTt 3F
2] microsomal £ 22 85% SDSPAGER 2| A7) T,
gel ¢l Millipore A}(Bedford, MA, USA)2] Immobilon-P
nitrocdlulose membranes: 217 gd A+9] -] H A S
2714 ¢l (235 mA) ©. 2 membrane® 2 o] F A7 sim milk
9} HHEAIZ] U, CYP U Al £ 34l (ascite, 500 1g/ml) 9}
10A] 7F 5ok ¥k-S-A T}, TFA] biotinylated goat anti-mouse
IgG(TROPIX)9} 1A ZF ¢k WE-&-A] 7] 12 Y} A] Nitro-

Xylenedl] 2J3 CYP2B1/29] 59} thatell 91Ol toluened] 33 75

Block(1:20)°] %38+ chemiluminescence 7] A 3} wH3-A)7] t}
o, x-ray 5ol ZAA A7 98- v & sk

(5) Toluene?} xylene?] =z AR HE 5%

T3} X 9] ARl vl AK(hippuric add, HA)Y} Mgl
2Hmethyl hippuric acid, mHA)-2 Ogata 5-(1977)2] W o uje}
A S5l

6) A=A

A3 A 3to] thst AhE = Verson 120 PSS HA| 22 13
(SPSSInc, USA)S: o] &-31] t-tesxS} ANOVA testZ A A5
t}.

m a2 4

DA 77 BAFA o T XE @Y W &8st 3 Fek &
FEoy 8k 5 7140) microsomeo]| 4] el A 7} CYPY) dHke
gsto] 3 1o YERA ST
tz749) & oA Sk 1648056 mgml = T
TR Fof oHAl W3k H(p<001), Tl B =3
TR okako) Afol = gl

CYP?] 38 Lot B 5Fof| X tf +(0.74410.025 nmol/
mg protein) K.t} 352 S X5 HG O T ik S-S A
9]3}a1 X(0.922+0.038 nmol/mg protein)w* ¥} TX-(0.981+
0.039 nmol/mg protein)ol| A f2] 3t 715 H.% tH(p<0.01).
CYPS]£/] PRODS] &/ =5 Fof i H & H| st 2 o) 4]
T QTR Folat EFoA SAX R o T
B o T X @ FoJ R TX £ Foj ol A whe
FYEE BT

oNPH &/ &= W5k PRODS] 7-¢-A4 ¢ izt B} Fof
oM F2 BN EE B on, Tl ol B} TX

T FoATNAN SAA R FooHA W YRS HA

N o
i

=

@ rlot

Table 1. The contents of hepatic proteins in rats after 3 days exposure to toluene, xylene and combination

with toluene and xylene

Trestment CYP
(mgkg) (nmol/mg protein)
Control 1648+056° 0.744+0.025

T 1924+110 0855002

X 2068140 09220038
TX 2036047 0981+003%
Fvadues 4.19+* 4.31+*

#xp<0.01. CYP, cytochrome P-450; T, toluene; X, xylene; TX, T+X.

Values represent mean=S.D. Upper letters(ab): The same letter are not significantly different.



T} PRODS} oNPH 24 &7} i Bo} T9) X @ Fol
X S7he AaE Blel welTable 2) ©] & CYP &]&EA
Zr gaxo] So] 2] A4S Kol CYP2BL29} CYPEL2
soEAe] et FUANEAHA YA E o] &3] Westen
immunoblotting &4 = A A3} fig. 1o YER L.
CYP2B12 4 o] o= T 2 <T<X<TX FOJ# 07
Z7}E)9) 3, CYP2EL2E th 2 7-<T=X<TX %= 2 % JE}sith.
T X &Y Fol 3 TX T FolrolA o5 =42 that
S S A9, T gAMEES HAY - T o
Lol oA 3291197 glg credtining, TX £3F Fo oA =
2911176 g/g cregtinine®. 2 - -7kl 2] 3t Afo] & H.o]#|
ASrou t 2w Fo stk Afol & BT X YAkt
Al MHAS] =z e X T FojtellA 1621072 gy
credining, TX &3 509 7ol Al = 0931063 g/g credinine®. =
T AN OR o e Aol & Bl o, thxtell A=
751 2UtHFg. 2).

v. o X

CYPs= hydroxylation, N-oxidation, sulfoxidetion, peroxidation,
deamindtion, dehdogendtion & N-, O-, S-dedkylaion -] T}oF
gt HkS-S Fuljste] dTE, AR, ES 2 ASEEe
AT B 7184, e W S el Ed Bk ohuEt A
A 7+ BAQ Ak, 2~H 20| = 9 progaglandine -2
thAbell 2-8-3HoHLu 9} West, 1980; Omura s, 1993). CYPS] it
AL F(pedse), HE L FHORRH w25 E 54 59
FEel eJell Afo] & Hol7] wZol A, & % rAE T
ofl ol AA71A] B8 A CYP superfamily] F57+ 4=
Foll o] EtHNdson -, 2004). 12|yt B TSl 23]
A AN A E A o] 24 tiAtel CYP7F of gt Al
= HEA 1L 9) oL H(Gonzaez, 2006), oW 2] CYP 9]
a7t ez EebA o, 53] 3 0 g

¢

Table 2. The activities of PROD and oNPH in liver microsomes from rats exposed to toluene, xylene and

combination with toluene and xylene for 3 days

Trestment ONPH
(mg/kg) (pmol/mir/mg protein)
Contral 0.406+0.005* 24731105
T 0.609+0.011° 5337t209
X 08850010 5021+21.8
X 0535+0.015 3993+305
Fvdues 2172.057** 136.457*

#xp<0.01. PROD, Pentoxyresorufin-O-deethylase; oNPH, o-Nitrophenol hydroxylase; T, toluene; X, xylene, TX, T+X.
Values represent mean=S.D. Upper letters(ab,c,d): The same letter are not significantly different(p<0.01).

CYP2E1 CYP2B1/2

Fig.1. Western immunoblot analysis for liver
microsomes of rats treated with toluene and
xylene utilizing mouse monoclonal anti-rat
CYP2B1/2 and CYP2E1 antibodies. Liver
microsomes(100 1g) were loaded for the groups: C,
control; T, toluene 63.7 mg/kg; X, xylene 65.9 mg/Kg;
TX, T+X; MW, molecular weight.

Hippuric acid Methyl hippuric acid
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Fig. 2. Concentration of urinary metabolites after
the administration of toluene and xylene. *%p<0.01.
C, control; T, treated with toluene 63.7 mg/kg; X,
treated with xylene 65.9 mg/kg; TX, T+X.



w2 f7 A gisk A= v E e oIt MARHA
E49] tjAte]l CYP7} o gttt A2 ov] o A2k
o oJaA X115 o v (Parkz} Williams, 1953; Ogata 5,
1977, Cohr9} Sokholm, 1979), &3t -2l )3t CYP 5 &
A0 gl Fufjagof #3t A= A9 o] Fo] A1l §lA]
obth B3t Zof thsk ool A Ikeda 5(1972)L- tolueneo]
benzene®| TIAFE: A A A benzene®] /A8 Al
T A9 B8k 01, Wetmore -5-(2008)2> toluenex}
benzene®] G &4 =R T E3F =] CYP2EL] A8 4]
Ql &/d& Hol= oNPHE %7} =9ktha B usgich
A71& 5(199%6)2] DA AFE o] &8t Ao A &= vz
1T} toluene} xylene T 2 &3t Fof ol A CYPIAL29]
AelA ol 284S Hol= ayl hydrocarbon hydroxylase] 243
Tt e AR oA o, bl ) 23 wE Tt
o= xfo] & HolA| ghgkrhal a3l o] A7olx S
microsomal T A o] == T 0] 16481056 mg/md, T
I X2 Z}7} 192411107} 2068+1.40 mg/mlo] 1 0w TX
3} Fo oA = 2036047 mgml 2 Fol BFolA o)
ZrRG s & AE Bl o Folw it Aol =
Holz] okgtt}, CYPY g tf 2+(0.744+0.025 nmol/mg
protein)ol] B3l Folat BFol A FAIA R o8|
A2 1ot} L CYP2BL27} CYP2ELR9] Aeiz ol &
A& Hol= PRODS} oNPHO] B4 3= tj 20| ] &) ©d
B4 wE2TolA FoetA oy, EA wE oA
© HAEA wE70 B E R Bokth Toh X9 Fofof
2]} A) microsomal &2 3} CYPY] ko] S7He A=
ol BE AA] g oA AElo] Agsto] thAte]
Hofshs 5ol a4 WS T/ A et A3E Bl
UHNerbert9} Gonzdez, 1987). 7o -0l 4] PRODS} oNPH 2+
%-9] 57k benzene, tolene 2! xylenesth 22 A 213 743
2 9] t)A}el] CYP2EV2(Lus} Cederbaum, 2008)2} CYP2BL/2
&9 5.2 (Foy9} Schatz, 2004)7} #+ofsl7] wjo] o] = &4
gaol] e Al FA4) & Bol= PROD(Lubet 5, 1985)%} o
NPH(Koop, 1986) 9] &4 =7t 571 Az}t A zbech. sst,
G wE T &8 E oA PRODSF oNPHE] S =
7R AL 247 EAE tA 7)) S st 2] B A
HES-of oet A2 a4 g = 9loH, oA AFetalxol
To} X9 =E0] PRODSF oNPHE] =5 /1A 21
o5 E-o] CYP2B1R% CYPELR T 545 H A7 4
ol ofst A0 R & 7 9tk 121t PROD9}F oNPHS} 242
CYPYEA g A5 S w254 ug} A8A S 714
3 lom FEAE A YL E o] QlojA || &/ & st
ukS 744 1 CYP2BY/29} CYP2ELR 59 & A7} S %5 9t
1 A7) = o] Hrk wheba] CYP2BL29} CYP2EL29] tf

ok

Xylenedl| €3t CYP2B1/22] 5 %9} thAtell 9lolA] toluenel] &3k 77

ot A M A 8 A 2 o] &-3Fo] WesternimmunoblotS- 41
A3 A3} T X+ CYP2BL29} CYPEIR =Y 845 =
s T EA Rt E9EE wE3A 7 STHEE A
S FHelsklnt. T Xell st tjAb7] A o] ghs] % (Cohre}
Stokholm, 1979; Ogata s+, 1977) o] 0] o] = =4l tf gt A=
8hA HUE Y2 A 02 A B = vl AKhippuric acid)¥}
v Elwh A methyl hippuric adid) S =74 381e] 71sta 9ot
(ACGIH, 2002). ©] Ao A o HAY= Y27 HY T 9
FATH TX &3 Fofol A vl d o] 7 Byl o
A3} £ FoAF el = gk Afo] & HolA ¢koktt.
MHAE tZrrollA= HEHA] dgkon X T Fofi s
T TX &3 FoftolA TAA S & F23 7FAgs Bl
olg)3t Anp= wEEA I} T E AT EolA) S
S04 A E 4 QI &, T A9+ T tjabHE<l HA
7F X9 tiARHEQ] mHA KT So]/do] o} X ol
g 97 23 Fo 7 Afo) & HolA| ok A1 0 7 A7)
=), 288 ol 8 skt T2 FolshA] ¢ izt
JMEHAZFAZEHAT= S 5 5 Ut

lkeda 5(1972)< benzene} toluenes: T+ T35} 5% 9
Ao A benzened] tiAMHE <] phendl S 573 A}, &3
Folof| A ZhAs wid®S B9l o, Sato9} Nakgima
(1979)¢] AT A FofEA 2 F = F7het B &9 phendl ]
HjAdgfo] At AT 989 ATy T ddH
OF &3k Fol ol A i dge] A E Bl AL CYPoEA
Zu| g9} CYPFH a4 9k Fsto] Azt 4 gl
o} To} Xofl &M CYPY] g} T a4 f 5t 7t
Hl o ol 4] thata g ol A #7]8A17Ee A At
L3} thate] Bolah= G40 ARA W07 747k
4o tf gt tjatel] FFE o EF =ETolA HiAE
o] ujd o] A A 0.2 Azt

ojelgt A= Foto] £3 7] 8Alel =EH = ZEA
o] 20 7 HiAEE YrAREE S FEE SAsl] A&
2 RUHHS AN F¢- AA B 3471 S5 oo
TAPE Qe Fofof & ol

V.4 B

o] 1= Sprague Damley Al 71 S5 & ©]-&-atof A A
oA de] AMEE a1 913 toluene} xylene2 W Wl E8kE
FHE =27 v, 73] microsomesel|A] o g €]
CYP &9 &7} 55 =45 CYP2B129} CYP2EL2] of
S AA A FA E o] &ato] lstarat spgith Bst, o]
= sdard g YT w254 = ol u)



2t o] ot A3lE Holr thatibE 2] HlAd gl of | o3k
S A E Bt v 2 ﬁﬂr% At

1. Microsomal £ 2 9] <552 3= o] %-0] 1648056 mg/md,
T} X+= 7+ 192411109} 2068+1.40 mg/mlo] 312, TX
28 Fol ol A= 20361047 mgml Z Foi 7 BFol A o
Ztol W3 o5k =2 A5 1ol oy Fol it 2jo)
= HolA okt

2. thZ-2] CYP 52 0.744+0.025 nmol/mg protein©. = T

el Fof -8 A9 sk X(0.922+0.038 nmol/mg protein) 2}
TX &3 701740981 +0.039 nmol/mg protein)ol| 4 -2 3 =
7+ 1.9 tH(p<0.01).

3.CYP2B1/20] A e8X) & Hol=PRODY A L&t
oJA] 0406-0.005 pmol/min/mg protein, T2} X ©+<] Foj o]
A= 77} 0609+ 00117} 0885+ 0,010 pmol/minmg protein®]
9lom TX &3 Fof o A= 0535+0.015 pmoI/min/mg
protein . & o}t Epofl A tztel] vls) 28kl =
FAEE Holon T FolHt} E3kFoloA ‘%~
FYTE BT

4. CYP2EL2 F 9 F Aol AEA] So)id-& Holi= oNPHE]
A E 5 ) 2rtol| A 247.3£105 pmol/imin/mg proten . & g
J(T, 533.720.9; xylene, 502.1+21.8pmol/min/mg protein) 2!
TX 38} $0§54(399.31305 pmol/min/mg protein) .t} %7 4
O F FOJ3HA ok o, G TH= 3 Fojofl A f-9
S EJ T s Bk

5. A A A = o] 831 Western immunablot 21 3 of| A
T CYP2EL2, X= CYP2BLRY] G52 Z7H7)= A0 R
slEglon, Z4zke] gl sl Ty 29 i o] 9ol &
W‘A k571 Sl

x| et wF diE ] W e S A

JJr, HAt T =E 7oA 3201197 glg creddining TX =5
o] ol A= 291+ 1.76 g/g credtinine©. 2 - 7tol] -] 3t
zfol & HolA| ¢hgkont, tfx b= {28k Afo] & Helr)
XE] gIAMEE QI mHAS g vl S X @ ool A]
162+0.72 g/g credining, TX %LEFOFLOHH 093+063 g9
cregtinine®. = - o T EAAOE FOT Alo] & Bl o
2ol A= S 5 A ookt

o4l AtE HH, T} Xo| o] 54 tjAla A9l CYPY
G 33 ST Y FE T X9 A5 2ol ¢
3 G0 AANES O 7 Qlste] G40 Fujak-go] AAH
of tapaHE o] wjAdvfo] ZhAE 71 0 72 AzbeEnt ufehi &
gt 5718 A o) mEE = 22 A ) tfsto] AW o R ujAlE
= WWEJ 2T S5t BT HUHHYS AA]
Aol AA R A% 7FE S5 Gtk AFLS A5
Fojop & Zlo|H, T AT M F4E BAY A At

3} thALE 2 9] Z-g-of] 3 7] (mechanism) 9117} 718
wojob & A 0 7 AY7te},
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