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n-Hexane and benzene are organic compounds which have been widely used as industrial solvents.
However, they are also increasingly recognized as important pollutants in working environment.

The purpose of this study is tp analyze neurotoxicity of benzene and n-hexane. In this study, tibial
nerve of Sprague-Dawley rats were observed after exposing them to two different concentrations of
these compounds (6000 ppm of n-hexane and 2000 ppm of benzene) which were known to be the levels
to cause subacute toxicity for the three different periods; two weeks, four weeks, and six weeks.

The following results were obtained from the analysis of variance, Duncan’s multiple comparison
test, and regression analysis:

1) Myelin sheath thickness of nerve fiber for two n-hexane exposed groups (four weeks and six
weeks) were both reduced compared with the control group and the benzene exposed group.

2) There were positive relationships between nerve fiber diameter and myelin sheath thickness for
both exposed and control groups.

3) There was no significant difference in myelin sheath thickness from equal diameter nerve fibers
between benzene exposed group and control group, but the greater number of thin myelin sheath were
observed for n-hexane exposed group compared with control group.

Thus, it is concluded that n-hexane tends to reduce the rate of growth of nerve fiber more than the
benzene and control group.

While these results shed light on uﬂderstanding the effects of benzene and n-hexane, the duration
of exposure was not long enough to apply these results to real working environments. In addition, to
further understand the mechanims of nerve degeneration caused by organic solvents, both
epidemiological and biochemical studies should accompanied by this kind of study.

Ag ol ALaA Sk, FARFERA FUE
1.4 B A2 AT Qe WA =T I8 o
29EA2A F24 Ho calol hE F4o] EA
A9 B AZGA FA2 AAA F7% =] olol W@ BE AT} o Foixm gleh,
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ARl 287 E4ole JET 2A4F S TE6S
A EekA uld (Deichman 5, 1962; Rozman 5,
1968; Green %, 1981)3 widw {9 (Vigliani®}
Saito, 1964; Aksoy %5, 1971; Aksoy %, 1972; Aksoy
5, 1974), 22|z WAHF SE2AAAA A of
A z¥ ¥ 7 (Tough®t Brown, 1965; Forni %,
1971; Watanabe 5, 1980)7} it}

WAlel 3 AASA ke 754 o] A
5 Fgstaa g A7/ ARz e, wiAle] o
g ARA FA-E 871%F, 44 (delusion), =, &
XAl Z (ataxia) o] veEbe (Malcolm, 1968; Le-
wiss®} Petterson, 1974), 31559 FA4 FSuloe
Z2AAAE ogtste] oA A44A (coma)ell w4 Abep
o] o] &t} dt4t}H(Snyderst Kocsis, 1975), =3 #
717wl =2 =A™ Aeizlell A AbA] 2K oF
3E dole A AAde] vehdroin g
(Beauliew ¢} Bruhl, 1922; Truhaut, 1967, Abbritti
%, 1976),

g Abe] A E Ao B3, kdE4be] Fi1
HZAC g AgA Rz FAA A oA AA

ZzA0] 9lddche ¥ 1 (Yamamura, 1969; Bill-
maier %, 1974; Abbritti 5, 1976) ¢} o]=d AH&A
o) AFFARNA A ARGl T 2
. (Prockop =, 1974; Shirabe 5, 1974; Goto 5,
1974; Korobkin 5, 1975)7} 9l =}, Towfighi &
(1976)-2 AHZAA AsrFd=rel w]E AH (sural
nerve) Al Aol A ZAtdlol] A7 Al Al (nervofilament)
s} B4R Aok stg.29 Spencer®t Shaumburg
(1977) = hexacarboneol o1&k A17 8] We] &= wule
ZAte] wistel &4z 3teba 39l

Eda)Abe) A fAFEA <l 2.5-hexanediole] 54
< JeEhE EAE Gz gl e (Couri 5, 1976;
Di vincenzo 5, 1976; Cavanagh®} Bennetts, 1981)
F2AAFAFe HAE AH A Luxd dild e
53 4950 gl ¢}, Spencer £(1979)2 2.
5-hexanediolo] ®4-al Z 2 & 2Aks}r| wEol oy
2 A Aol Al S 7kA & Aoz Hgkow, Gra-
ham (1980)2 diketoneo] o= A5 A5t
A7 A AL ehelol] w2kl A (cross link) 5 7] vl Foll &
A% velidzn gch, =wdae] AAS4 w4
7)Aol dldte] AR E tREzbel =3 o] =

2 9ok 59 WA % xdadel g FxAAe
B9 Wl A dFE @A @,

249 9855 AF U3 B
T AR R BEES
A2 F2AA RS el A w4k
B3,

o
ft
to,
3
23
m
Pr

A, =B 4 o
AL =AYy WS BAs

g, A9z ehd A4 A% 442
4257500 43BAE FHAA A,

oY WAE T Al 8 AgsE
A% cddez g T2ASe] AFFHE o2
dolhdE 7 4AZ 29 4 9t 47
AAH e A ol 230 2 4 9
ez 47Rs,

il

r
el

=,

%}-1,

», o v

o

. Agaiz % 49
1. M3z

A2 160 gm H = 9] Sprague-Dawleys A 3
o) AFAAE HEdle] ol g 4d F *
71 8A 2 A 220t 2894 &< WAl (Burdick &
Jackson Lab, USA) # 23] A} (HORI Pharmaceu-
tical co, Japan) & AH&3I%th,

2. AEYY

1) uy : FEA4YE AT 7IAAAT Spiegl
5 (1953) o] 29 ﬂ 7\AAA 28 Ansted 7R 40
cm, A2 40cm, ¥ol 55cme A&=HA AA-E A
A Agsdd, 4J3FES AR ¥ A>ell,

] FI1EAE SI1UA AAE 5 JEAA 4
AN E dAedo] Y EF HrH, 5~208 F 4
Al F718-4 =5 7d7<l -’5%721'3}04 7\ &
FEo) =23 A
gslen, ol ’+E-9+ —i-"f-% A ol e,
AW F714H FEE 4 247 HALE A B
< AHgste] EAsIA o, AR 7122 23~25T,
& 3~66% 5 #= 3ot (Fig. 1),

WA FE =gl FUT o vy
of WA FolFolAle § FEF 2000 ppm, =24
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Structure of the gas chamber.

Table 1. Experimental group and duration of exposure

of organic soivents

Concen- Dura-

Group z;a;::)n (3::” ::.‘:; of Eeor.vg];ibers
Control
I - 2 2 849
Il — 4 2 878
1] - 6 2 838
Benzene
] 2,000 2 2195
I 2,000 1572
i 2,000 6 3 1691
n-Hexane
I 6,000 2 3 1397
1 6,000 4 3 1912
] 6,000 6 3 2107
Total 24 13439

AL Fd 2ol e U555 6000 ppme & sty e
B30l TA1 744 dF Ao 647} slaA Aol Yo &
dA R =3 A g g FY 713kl o
2F, 4F, 282 6FFo 2 rsd, dizEe §
71845 FYAFIA 2 FA¥ AR A5

R e P

A ZE 2R, 2AF AAL

AYFEL AT #7184 §9 19F 4472 o
Z2FE FUT EAA FAA 7

2) 42 dY  AYTETY AAL AAz &
F o] LAl 4 (Charles River strain) 907}2]& %
Aol Agsta g2 AFoz TRt A1F
A4 30mHe], A 272 @A F=F 30912, A3
< 2{A F 27 300t & FHEd 227 %
2RAI 2 B EAE, HEAI7 A Ao FAGA 4
& 23 AFA = Jodz Agsie] AYF 1891
2ot AAZT 69l], A 49HE AZHA AL
33l (Table 1),

3) BEAFE: 24 AFFY IF & ol w3 sl A
$AE AAsln FAA4E 3] 3% Formaldehydest
1% Glutaraldehyde &34 (214 $h3d, pH 7.4)
o7 BFsd nAsn 3z 2L iﬂﬂﬁ}l AE
AAE 22A4A 4 lemE A8l 2L 2H A
‘_%“°—‘i—°—i%—
X3 AL F 2% 0s04 shEHolA] oelEz w43
% epon 8120 Zujsled 1 ume] TR o T A3t} of
Ag 1000012 Fog Alokoll A & AJefpd & odele]
7t} AARE BL o HF el gol] 2000007 SHEE
A3sIA, st AL AFY Z2ags ol %
st} A F3Act,

4) A &: g Ev)AE S 2AEH A5 3
Z getelg 2000002 Eoiek Al7d s Aol A
Fejoll A 4l AL AAAHFe I3 L 18] A 23
I el AL AAA HAE ASSA HEFge
Az, 2o FAE ¢ FF P 13] A &3
At

3. SAIEE EAMuy

Ao $4L 24 574 A< ANOVA, multiple
compariéon test, simple regression analysis& A&
sdgor Ag AL e} 2o,

A, g EEr AFELo|1

%4, Bartlett’s A3 A3 x2.o HAlo] FA4
2o,

1) dgioln Z2Fe| MEER 24 Ao £ 4
2 1AR FAEAE o] &l AFEEo sl
oA AgaAE FAAHH

FAPAE Bro) JEE 2 04 e A o

tjo
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o At HAEZTE BAIolA Y Abg Hiol 2
+7he (AT A AgHE At

Ho: =, =pm=pol

F=between group mean square/within group

mean square

DF within group=n—1)—(k—1)

DF between group=k—1

DF : degree of freedom

n:% 3L5

k¥ &

AAEF S F—22F9}ulwslo] A EAE A
gt (Table 2),

2) ZE27iztol oE MgEN 24 2xiAE AY
T2 AP AA7} FR8A ghrhed ofwl A F 7
Aganst A 47 Y35t Duncan’s multiple
comparison test& ©] &3} c}(Table 2),

3) &4l HAY £x Tzt MM 34 35
Az AYEe 287} d4=80|a Bartlett A7

»} 544k (homogeneous variance) 2 7} 33 4 9l

Table 2. A framework of research methods

Analysing
Step Purpose method
st Analysis of overall treatment  Analysis of
effect of reagent variance
(ANOVA)

2nd  Comparison of each treat- Duncan’s multi-

ment effect of reagent ple comparison
test
3rd  Analysis of the relationship Simple regre-
between axon diameter and sion analysis

myelin sheath thickness for
each reagent

7] WEol] ARAR A4 £2 FA o 4B E
shetstr] Hdted whEsARFAE T3

4719 & AR FA5EL 0.052 stgen
7t Aol e s $33sa SPSS (Nie 5, 1975)
5 o]-&3ld AAEAF AL,

Hi. o & & =
1 H4 dixFa AU £254

AA 2z BF F257A+E 1.1540.48 gmo] g
3 =4 YT 2F, 4F, 6504 A7
1.17+0.32 #m, 1.06-0.38 km % 1.1140.39 gmo)
slvh ATl g AHYA] Feol w2 425
Ao Aol & £ Az 2z} xgEal FYT7tel
£ Aol7b Y9 (P<0.01), g sHAE o Ay
7kl Zol7b QEAE A B 7 $5ted Duncan’s
multiple comparison test& A A3 A =244l §
AE9 459 65 47 1.06+0.38 pum} 1.11+
0.39 umo 2 HZF 1.15+0.48 umol] vl 3% E-A 3}
Aoz {3 F4LEF 2grH(P<0.01 by Duncan’s
multiple comparison test) (Table 3).

AR AT A F257+ 1.1520.48 pmo] g)
a2 A FAFlME 25, 4F, 65004 27 1.17+
0.34 gm, 1.16+0.33 gm % '1.14%0.31 gmo| 3o},
Al FYTAE HE Tl ulsled EAGAE &
o3& Aol UAHP>0.05) (Table 4).

O

2. Y dix=2a MEFUe 45

B A2 BE 44742 3.81+1.18 mo] )
T =iEAl FdTeAE 2F, 4F, 63004 77
3.74%0.86 #m, 3.82+1.34 pm % 3.90£1.17 pmo)

Table 3. Effects of n-hexane on myelin sheath thickness

unit : um
Group No. of nerve fibers Mean £5,D. F - value P - value
Control 2565 1.15 1 0.48
Hexane — 2W 1397 1.17 0,32 226.09 P <0.01
Hexane — 4W 1912 1.1710.38 *
Hexane — 6W 2107 1.11 £0.39 *

P <0.01 by F test

*: Indicates P < 0.01 by Duncan’s multiple comparison test
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Table 4. Effects of benzene on myelin sheath thickness

unit : x#m
Group No. of nerve fibers Mean £S.D, F - value P - value
Control 2565 1.1510.,48
Benzene — 2W 2195 1.17 £0.34 2.49 P> 0.05
Benzene — 4W 1572 1.16 £ 0.33 )
Benzene — 6W 1691 1.14 £0.31
Total 8023

“Table 5. Effects of n-hexane on axon diameter

unit : gm
Group No. of nerve fibers Mean £5.D. F - value P - value
Control 2565 3.81%1.18
Hexane — 2W 1397 3.74 £0.86 217 P>0.05
Hexane — 4W 1912 3,81 £1.34
Hexane — 6W 2107 3.90%1.17
Total 7981

Table 6. Effects of benzene on axon diameter

unit : 4m
Group No. of nerve fibers Mean £S.D. F - value P - value
Control 2565 3.81£1.18
Benzene — 2W 2195 3.71£0.90 239 P> 0.05
Benzene — 4W 1572 3.76 £0.80
Benzene — 6W 1691 3.85%0.88
Total 8023

Table 7. Results of simple regression of myelin sheath thickness and nerve diameter among groups

Groups No. of fibers Regression coefficient Correlation coefficient F-value
Control 2565 0.51 0.53 1006.0
n-Hexane 2W 1397 0.45 0.60 789.6
n-Hexane 4W 1912 0.28 * 0.65 1412.4
n-Hexane 6W 2107 0.33*% 0.68 1883.1
Benzene 2W 2195 0.54 0.55 751.8
Benzene 4W 1572 0.53 0.57 788.3
Benzene 6W 1691 0.40 0.64 1212.5

dependent variable : myelin sheath thickness,

independent variable : nerve fiber diameter

* P < 0,05 compared with control group by test for parallelism
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Aok AP GA Flo g2 FAAAY Aol &
DA FUTH H2F3bol FAGH oz {7 &
o]+ $igivh(Table 5),

A4 Az B 4472 3.81+1.18 pmo[ 3}
2 AAFYTANE A7 2F, 4F, 67l 247
3.71+0.90 pum, 3.76+0.80 #um % 3.85+0.88 gmo)
otk WA FYFolME dlzFol viste] FA3HH
o2 fo3 Aole UARFH(P>0.05).

3. MAMRHATZ FxFrete] SEA

AAt FLoA AFTE AAAF AF A F257

e AEA A =g a 45 2 6F =F 7
3 AA %L 0.287 0.330.2 =79 319 A4 0.51
B} Fo5tA Wk et (P<0.05 by test for parallel-
ism), WAl 4% 7 63 =239 3 AA+E 0.537
0.402.2 iz AAAS 0.517 EAHH o2 §
2] 3 #Fo] & 219t (P>0.05 by test for parallelism)
(Table 7), ol Azt B4 43 H 65 =279
ARBAF 4739 Z7)e Hgste T2 FA}
Z2F3 Al 2 &7l vd 2ZE-g vehdc, o]Ae
edl Aol s 29 Aol Az 9% A
Asl Eet,

4. HZFol 22 7|9 NBMRUM SEFHY
2z

12

AR T A7 0] 6.0~6.9 um T-742] ¥ $]Afo]of &
23 2z AP FA F2579 $2E vas)

oud 2ol 2 FA7} 1.2~1.5 gmel A 40
%2 7t Bk 2 ool 0.9~1.2me 2 39.1%
o o)tk =TaEAl 2 4FFo X £ 257}
0.9~1.2um 47.1%% 713 ©gkewn] = }&o)
1.2~1.5gmo2 37.5%0°|gl ov] =dail Eg g3

Table 8. Mean value of cross sectioned area of tibial

nerve
unit : gym?
Group No. of cases Cross sectioned area
Control 2,565 30.05 £15.77
n-Hexane 5,416 28.50 £ 11.14%
Benzene 5,458 30.12%15.45
* P <0.05

100+

@---@ Control

&--—A Benzene exposure
80

O—O0 n-Hexane exposure

% of total

.—/
0 1.0 1.5 2.0
Myelin thickness {zm)

Fig. 2. Distribution curve of myelin sheath thickness of
nerve fiber diameter from 5.0 — 6.9 um in cross
sectioned tibial nerve, 2 weeks.

1001
©---@® Control
804 &--—A Benzene exposure
O—o0 n-Hexane exposure
60-
8
<t
-
[o]
R
40+
201
0Lyf—
0 1.0 1.5 2.0

Myelin thickness (z#m)

Fig. 3. Distribution curve of myelin sheath thickness of
nerve fiber diameter from 5.0 — 6.9m in cross
sectioned tibial nerve, 4 weeks.
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©
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e
k]
R
404
204
0
0 1.0 1.5 20

Myelin thickness (zm)

Fig. 4. Distribution curve of myelin sheath thickness of
nerve fiber diameter from 5.0 — 6.9 #m in cross
sectioned tibial nerve, 6 weeks.

Foll A+ 0.9~1.2 pmoll A 38.1% 2 713 ggker 2
t}2o] 1.2~1.5me 2 36.7%¢°] %},

g4 dlAl F2 4FFAAE F2FA47F 1.2~1.5
pmoll A 48.9%% 713 wgten 1 thgol 0.9~1.2
o2 35.2%°| U2 MAZZ 65T E1.2~1.5
pmol A 43.8% 2 7} @3k 2t1-80] 0.9~1.2 pm
o] 42.4% %At FAAAHN 2o FAE WA
FAFoAA A Zre] o 2 W glgley
£3] 5.0~6.9me) F7 27|98 AAAFAAN A=
Taot F29 FAE golA & 7 & B (Fig. 2,

5. gEctE FB3UFolM e AEEMHDY

AR AlAATE 287 HFAAY 94
A zF A HF 30.05+15.77 pgm?ol YL &
LA 272 28.50+11.14 pmeo] Gl ow] WA E 2
F¢ 30.12+15.45 pm?o & e baEAl T2 Fo| wilAl

o sl &Fo] H3) 23k} (Table 8).
v. 1 of

A A Eatd AL Ao Fudls] 49 A&
el ¥7] wlgol A Al 9L Az gol
ALgEl L glet, 2% G4 g4 2ol o3
o 3ol ¥7] wlFol FEHAEL w AAA o
F& ul (A o ol wah &} FEFAE] e
¢ ez oAz $h(Rutherfordet Seaward,
1961),

Al AR el e B H3E AAee d
oA AAMZ AAFAFF9 &4, F44H, F254,
AAARTA7 59 X E A5 Pezhg ol uhy
o] lx, A AAATHY Hhrt HAEA F
24 24 A3t Yo e, dAE
R Axde F& 28 Aty day
o] 9lt}(Jewett9} McCarroll, 1980).

1897\ Santesson-& wlA 3 F A A AA 7],
7tel 4 3§ AFTFA] U+ E Lnddn
Furnas$t Hine (1957)+ 10000 ppm =l Al S oA &
Hel 3 Fed, +54=, A8 o3 (spasm) 7
20000~-40000 ppm 2] F X0l A& FAbo] ot3ls]of 24]
ol Abekskgleha sheleh,

Aol #A7|7F 2238 Al 55, d7F, 2
59 7 (twitching), #7444 59 F4o] eht
o, dAeg wbdFEE At zaghE A aleA
HzA o) ulaEd (Mallory 5, 1939), 423} =

on > ao

7 (white matter) &| - (Ungar 5, 1955) 59 274
"7t UgEol Bas e,
Bl A& A Hell A Absts]e] HALEA Q] phenolZ A

%=l ol Lazarew (1929) £ o] o] Aol 53 &
2 2 ¥.gko v Qettingen(1940)-2 i & 7} phenol & ]
o AP A o] EL ME Ea8o| ttara 3%
o Furnas 5 (1957) & #lAle] =Ao AH 2433}
o FEAYE ot e,

EgdAE 15E FYAE # 75, 47F, 9
AlEg Fof FAe] vElvn, sz F54 we
chtd) A Aedo] dojutrt(Yamada, 1964; Wada 5,
1965; Inoue %, 1970; Herskowitz 5-, 1971; Gonzales

%, 1972; Matsumura 5, 1972; Gaultier &, 1973;
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Goto 5, 1974; Shirabe 5, 1974; Korobkin &, 1975).
5000 ppm&] @& 4-E 1047 FU5d 75
el 7H4 4714 1400~1500 ppmoll A& 5534 4
712 4] Yehde] 500 ppmoll A& o] & F4e] ¢
o} A o} (Korobkin 5, 1975).

Spencer$} Schaumburg(1977) £ 24t} (axonal
swelling) 7} A1 A1 f-9] of 2 F-Sell FAbs]o] vhett
ol ol d2A7 HYPA A x7lo Yee
Aoz A7 A A (neurofilament) 7} o] ¥-$fel 2 A
57 dFd Aoz dglon, of& kxdyale] 4
H Fo1EAE o5t FAAT ARy 224
Ao AANA = et (Goto &, 1974), o]
AARAAL DA A 7]AL deiA QA &
%1} methyl n-butyl ketone3} °] 33}eld FEof 2
3 AAGNME e}z 9lcd(Mendell 5, 1974;
Allen %, 1975; Spencer®} Schaumburg, 1977),

WAL 19 7A04 15 647 F#9417 o 3179
LD 502 1000 ppm(31.9mg/1) ] = (Gerade, 1960),
atdl Aol A= LD 500  30000~35000 ppmo] =}
(Spencers} Schaumburg, 1977), ©] Al A& o}F
4 E24EY 92 3845 =(ACGIH) LD 509 1/
4~1/60] =l WA 2000 ppma =g&AL 6000
ppme Fez Ay,

AGAFANA 2D A4E AF FYAS AT AE
A7 Awel gdkwAo] zhadlget, WASE §YF
& 2 vimstd 27 vt §o 3 A
ol 7} ot 2 ndAS 439 675 FUYET A
Sl = Zol7t gRiel, AAARY 2XoA d=F
I AAFYTE 3 F2o) W) g =gl
FYTAAE AAA R AAo] &AL AR} Jehd
Z Y=

Schroder(1972) & A%t AF o HAAF AHNA
ARG F2FA A olodE A AAAH AHa
Azt dovt AA AAAFAM & chectn s

At FLoNA AST AAMARY A4 529
FAZ e ko] AnaA}t gldeh olv AAAR
o] A Ao] Aol wpatA 29 FAE FoES] o
T°]ch

29 AL qlike] ejclo) A+ Schwann Al £ 7}
FAE DA Eein ool Bolrt Al v
g} 2% A #4317 (Gamble, 1966) E 7} 33 9 A

AP AR ARAAE 29 YA Z4to] Az A
Al zs| 1 =24 = v] Schwann Al 29 F4]3 92, A
XA o AL He BE Kol o8] G5 Wi}
ol FA YA EE F2E AL} A} w4
2577t 29 £4% A=x45 < w2} (Sanderdt
Witteridge, 1946; Rushton, 1951; Friede#} Samo-
rajski, 1968; Aguayo ¥, 1979). lida 5 (1969) & 4k
FolMd DR o2 §7)EAE FUSS F2AAY
£ HellE A4 Z4stn FAS o]4o] 2
A=tz 5192 Chianchetti 5 (1976)¢] o] & 2al
stk

FFAAARFE AAAR 27, 28 $29 F
Ao} 2L shie Wisutez FREg o wsty g
Ax e wigo FX2 JelUd, a4
7t QA Afel= FEY 27, A8, AR F
F 5ol ve} g w4 weEd, F AAARY
Aol YT Afolx 29 Ty F2te A
< A A ¢t

ol & mejdled hle) HHE AAHA e =
g 2L AAY AAAFAN 2549 X, =&
427 RXE ¥ E AL A9 9nlr} glda
e, Vora % (1962), Mclead 5 (1969),
Prineas(1969) = triorthocresyl phosphate %%l 2
g H0FAY v FAAAT AHNA FAao EHYPA W
35 FAGsd o)Al  AfolA LAE
otz st

L A7A ARAHRFY A7 o) 6.0~6.9 ume) T
ZFA 24 4F 3 65 FYENAE 29 F
AZL & Zog FANE LS B WAL HF
7b &S AlAE £,

o] A xudAl F3l3 wAdd Afe J5H 3
39 JA] g dFE Fuide FA7 H de
2 AZHd,

V. # =

Sprague-Dawley &0l st g4 F5 Ad
5§29 £ ¥ 7135 =l =2 4H(6000 ppm) 3
341 (2000 ppm) & FYAIZ F AAAF H3E A
Fe z2ag ol 2AASLA S AL
o g3 e AE ddidh
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1) =294 4F % 65 F2EAAE AAAF
F2577 2T WA S2F60 w8 st

2) A FEAMN A2 AAARS AAHA 4
29 A dzgd AEFE B5elA g Aud
Ag el

3) FYF AAE A AR RA 529 FA
£ A F497 Az Aol & wistsl glole
o e A FYFANE 29 FAN H2TFH ol
Al FYFol vis) e Zoz2 FXs5o YUArt,

ol Aol A#E w|Fo] Bof A}l F 7oA &
3 A& dzF 9 A3l FAFol vl AAFAR
9] £ ghobd xydale] AAFARY AR A
A7l Aoz Azl

# 2 2 #
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