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E . K54 V- (carbamazepine, CBZ)/Z— A LI R L # FI BTN 259 , T B K, BAE TS KA BT b R BRACREAR,
M F AR Tz A 2o A Bk AR AR B 5 1R AT T2 26, K100 B ATERZ B B AH DGR B T % CBZ X
R T ERON BT, R, ABE E £ ( Danio rerio YA BTGNS LA 1T wg L7 1 10 pg- L™ 2 FhEREEHH S 1 B 5%
TR L 3 o I 5 B £ 4 R B i 2H 2RI R BB Ak B GHE 480 AL ) 7 fL B (superoxide dismutase, SOD) . i 4
Ak Sl (catalase, CAT))i MEFIE AL W1(N —8 (malonic dialdehyde, MDA B | i%i 2H 27 v it 225 356 5 V4% A% it (2 TG JEL TRk 1 G (ace-
tylcholinesterase, AChE))Jif 4  # Z538 J5i (-2 3k T B2 (y-aminobutyric acid, GABA)FIA & R (glutamate, Glu))¥E B, LLIEAL CBZ Xt
BEO M E K ER JUARRGE UM EHE T RGN, 458 %K 1 ug- L™ CBZ B FEIED M4 41%h SOD
TEVE  CAT 1% EFI GABA ¥R FEXE N, ATFHE A SOD 1% PEREAR \CAT §% V38 n Al MDA W FEHEIN ;10 we-L™' CBZ Z5E S 3BT S
Lrfn A0, i 4121 SOD TE M i AChE & P (A GABA W38 I, PR CAT 76 P F1 MDA ¥ BERa N, 27 b3
BEMICWREE T CBZ Mg M RER B I B T 4l A KK 15 B T gl 7= Ak S0 A0 I J3s0ns R 26 32 P50
KR ROV 8O0, K AT BN Wit
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Abstract; Carbamazepine (CBZ) is an antiepileptic drug that is widely used in human clinical practice. Due to the
high prescription rates and incomplete removal in sewage treatment plants, CBZ has been widely detected in sur-
face water. The adverse effects of CBZ on non-target aquatic organisms have raised global concern. However, chro-
nic effects of CBZ at environmental concentrations on fish are very limited. In this study, juvenile zebrafish (Danio
rerio) were exposed to 1 pg-L™" and 10 wg-L™" CBZ for 28 d. Physiological parameters were evaluated including
body length, weight, antioxidant enzymes (i.e. superoxide dismutase (SOD) and catalase (CAT)) activity, oxidative
production (i.e. malonic dialdehyde (MDA) concentration), neurotransmitter-degrading enzyme (i.e. acetylcholinest-
erase (AChE)) activity, as well as neurotransmitters (i.e. y-aminobutyric acid (GABA) and glutamate (Glu) concen-
tration). Results showed that 10 wg+L™' CBZ increased the body length of juvenile zebrafish. The SOD activity in
the brain was increased after exposure to 1 pg-L™" and 10 pg-L™" CBZ, while the CAT activity in the brain was
increased in 1 wg-L™" group. In the liver of juvenile zebrafish, both 1 pg-L™" and 10 pg-L™' CBZ increased the
CAT activity and MDA concentration. However, the SOD activity was decreased in the liver of juvenile zebrafish
following exposure to 1 pg-L™" CBZ. Besides, 1 pg-L™" and 10 pg-L™" CBZ increased the GABA concentration
in the brain, while 10 pg-L™' CBZ decreased the AChE activity in the brain. In summary, chronic exposure to CBZ
at environmentally relevant concentrations could promote the growth and development of juvenile zebrafish, indu-
cing oxidative stress and neurotoxic effects.

Keywords: carbamazepine; zebrafish; growth and development; oxidative stress; neurotoxicity

ARk B 25 e Ak K= SR AT A S B2
7 RS B B SRR T 2T e xt
Ak Bk A A SR 5 A S8 A2 %
. R EPEF(carbamazepine, CBZ) & It K _L- 7 5t
ok AT R B R — SO 229 1 25 P), 23R
FEAEN gl ik 78 Y, T CBZ MK E M,
HAE K £ 8095 Kk 4b B v i 25 B R (<
10%)% CBZ e LK P Z 8k, HAT,CBZ
FEHL R K TG K R W KA ng - L7 ~ pg -
L7071 e BT = A I3 X 8 S5 M) v CBZ A ik
FEWRIA 1.09 wg - L7'® I 7E A i 26 E L2 &5 (1) Ka-
mari 75 /KA A K H CBZ B9 B 3k 6.82 pg -
L', Ak, CBZ 7EK P45 b i 2 s K (82 +
11) )™, HRB SRR S AN B ik A KRR ES | B
IR

&5 R 1k, O A 25 SCHRIE T CBZ fighg X3k
HARAKAE A=A A B2, B, 78 0.03 ~30 pg
L' CBZ W% 8 21 d )&, [RIJE {&(Daphnia similis)i)
Wd Rz 7 380 g S AR B O S R AR, P AR
1% (Eriocheir sinensis)7t 1 pg-L™"' 110 pg-L™' CBZ
HRER 40 d Ji , Hd e AnA K 7 3 B Rt e
W ( Corbicula fluminea)7E 0.5 ~50 wg-L™' CBZ H %
#5 30 d J , FLAE AT £k R P A AR R SN i
W4T Rk 551 BE D £f1 ( Danio rerio) W i (32 K5 5 4
h)BEETE1 ~5 pg-L' CBZ 92 h J5, HAK R

A BES A 10 pg-L7 CBZ PR
63 d Ji, HELE AT hy i 3008 | 52K B Y BT 5
A, Sk 30 Y 2 Bk RH B R i (acetylcholinesterase,
AChE) i M 3 Tt i, JH W R0 I P 7 A= S Ak 0 330k
NN AR, CBZ X £ 2 HL AT SIS M U8 2R AR, e 8
THAARB N o R G SR H AT IR AR
WEE T 1Y CBZ X 28 (1 MR PERS0N +3A BR ,
HEEB BRI,

AR BEREBE D a4y 08 32 A ), W SR AR
FHIRVRE S CBZ Y18 1k 2 58 X 28 BT Ak R Ge M
ML RGN, RS g ~2 Hig)%
FEAE 2 FPEREEAH G FE ) CBZ(1 pg L7 F1 10 pg-
LY 28 d, 1 5 X B I &)y £ i) AR AR i i
AT WAl CBZ X B 5 fa 4l fa AE KR B 152
YRGS B £ 4y g 20 Z0R0 D v ) e SR AL s b
fiff(superoxide dismutase, SOD)iF ' | i S fb A i (cat-
alase, CAT)¥ 4 1A % (malonic dialdehyde, MDA)
WA TN AE |, PEAL CBZ XIBE Staghfadi Atk R4
FAISRZ MR , B i %o BAE ) £ 4 £ i 24U %) AChE 3 1 |
-2 3£ T R (y-aminobutyric acid, GABA)Yk & F14% 2
fi% (glutamate, Glu)¥f B #1722 , PEAL CBZ X B 5
0 4yt P 25358 T R GE 52

1 ##157 % (Materials and methods)
1.1 SE5shy)
B gl (B4 AB B, ~2 H i) H P
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Yy, ), IR IR L = SR RGN, SR
R/ IR SR 14 h 110 h, FR5E K B
F28+1) C,pH H 7.220.1, HL 5% H(500£50) S -
em™" R S ] A R £ ARk R 08 Ak 7 = AR IR (Ar-
temia naupli)$s—IK ., ZEEELIIFIAET 1 d fF RS,
1.2 SEESAPR AL

it FIR 7] : CBZ(CAS 5 :298-46-4, 4 JiF>97% |
¥b75 %% , H ), — H 7 B0 (dimethylsulfoxide, DMSO;
CAS 5 .67-68-5, 4l Jif >99% | Sigma, 3% [H) Wi R 2%
1% WK (phosphate buffered saline, PBS; 35 =5 K,
) | SR 0 R0 (Pt A, (), SOD il &
T S (ra mt R, D) CAT I 370 & (e ot 2
B, HE) MDA I a0 &5 (R st 2k, i [El) L AChE
e AR & (B e, D) GABA 2 3857 & (B 4,
AT Glu I 170 & (A, D),

F AN %% . 45 J& % (SCILOGEX HC 110-PRO,
SCILOGEX , £ [#) 2] 3¢ {X (OSE-Y30, TIANGEN, 1
=) Jiei 1R 211 (SCILOGEX MX-S, SCILOGEX , 3%
=) . & 0> HL (Eppendorf 5804R , Eppendorf, f [£)  fH
Jia 4% % 46 (JYC-412, HENGZWELL , H [#) | i 5 1%
(BioTek Synergy HTX, BioTek, 3¢ [E) Fl# /= &0 A1
a3 i 7% Bk FH A (ACQUITY H-class UPLC, Xevo
TQD, Waters , £ [F)

1.3 Sk
1.3.1 ZFERECH]

# 02 g CBZ #5001 L DMSO Hifil 4520 g
L' CBZ BLE, Wi J5 F CBZ BRIV 4T BE 7
Bl 002 g- L' fM102 g-L™' 1Yy CBZ 45k, ;)5
¥ 002 g- L' F102 g-L™' CBZ 45U o3 5 3t K
FERA3E) 1 pg L' 110 pg-L7' A CBZ R5EH, 5
1) 0.005% DMSO(1:20 000, V/ V) IR IRZ
1.3.2 BELhfais

g Yk 2 JE G, BEALEERL 180 23 & %)

(R 4(2.93+0.16) em, R4 (0.25+0.14) g)ift
TR, FREEA AN 3 LBEAR, 20 515 X I
£H(0.005% DMSO)F12 ALFZH(1 wg L7 F1 10 pg
L™ CBZ), B 4% & 3 N FAT, A AT R LK
A 20 ZBES s T 3 L SRss b, R
RGBT YN 28 d, B K EH 50% L1
TR, TGRS R AR vk 45 H A 251 TR 9k
M —3, BEESRAHRT 4l ficE e voK h
PEATIRRIE I i 4 £ AR FVA BT i, AR RS PAT
BRI 4 ~5 Hafifa, o3 A0 H I 22Uk
RATEN—AFEMBCEAE 15 mL B.O08 H B TR
RPGH 5 5 5 -80 CUKAEIR A4 .
1.3.3  BE Wk s e

TR WM A vk S 2 AR IR 22 A Y
RO BREELIGAERE , WA EC 1S mL &
R, FR R RGE T 0.22 pm B G IR AN L UE S B
T2 mL AR e I IS 1 2 BRI
1o RO (335 i 3 ASCR N - R 2 DN 1Y) 2 %
WHEAEE 3 N (n=3), M5 AikH ACQUITY
UPLC BEH C,(2.1 mmx100 mm,1.7 wm, Waters, 3¢
FEDEE A 40 °C A A 4 0.1% HFIRKIF I, 7
B RO, HHEE RS pl, WiE N 0.4 mL -
min~' . 255 F 0.5 min, 5% B;0.5 ~6 min,
5% B FF%E 70% B;6.0 ~7.0 min,70% B J} & 95%
B,7.1 min F¥% 5% B, BG4t 851 R Hmi %5
H, SR B s Ry = 22 s S g W S
TR R 150 C, BAE RN 2.0 kv, iRk
JEH 450 °CHEFLAWE A S0 L-h™' SRASMRT:
W B EE Y CBZ MR B MERBCHIVEFEE N 05,1,
5.10.50 100 F1 150 pg- L™ AFRAEE I , 2 T bn1E
M2k, J7ikd it BR AN & FR 43312 0.01 ng - L™ Al
0.02 ng-L™", A A-2HURG I 21 A% 52 0 B AN 1 o
IR CBZ 4 L),

1 FS5HEF(CBZ)BERERRE

Table 1 The carbamazepine (CBZ) concentration measured in the exposure solutions
ol XL 1 L' CBZ 10 pg-L™' CBZ
Conditions Control re ne
& SUHE f(pg - L7
Zne L) 0 1 10
Nominal concentration/(ug-L™")
SRR (g - L")
ND 0.8320.03 82036

Measured concentration/(ug+L™")

T :ND R AR, Bl LIPS B E R 220K

Note: ND stands for not detected, and the data are expressed as mean+SEM.
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1.3.4  Bréafb R0 Mt 438 it 2 GokH S ol

TERAFR 5 41 £a 1% Jigi 28 22 B JH U 3 50 A i 9
15 mL B.04 P # IEBT (g) AR (mL)=1:9 #Y L
1, 1xPBS ¥ IR AN [F] 79 4y £0 45 b (06 2 20 ot
R iy b, B Fe R A o B A 2R (=2 C ~
2 CH)P AT A1 B e W S K S IR A AT B 0 (4
°C,2 500 r - min~" Z54 R 10 min), B R A
FHOR 8 BT 00 5 18 ) S5 %8 385 Y0 AN [ A A% 550
FEAS LI 2 A i 2 2R AR A 36 3 N (n=3), 1R
AN (] Ay a7 5 150 T 5 00 2 40 i A P AR B IR
J¥ .SOD i | CAT {ifi £\ MDA ¥ & | AChE 7% 1 |
GABA ¥ FZ I Glu %%
1.4 Hdlaortr

{# F§ GraphPad Prism 6.0 4 3E 47 52 56 50 P8 1Y
ST I B, R A Kolmogorov-Smirnov I Levene
A3 R 6 S B SCH R ) AE AR RN Oy 2255 1, A FRAT N
X R ZH 2 0] () d 25 1 R 0 R FH R TR 2 T 22 4 i
(One-way ANOVA) Fll Holm-Sidak £ H [t 45 #6 5
SEI AR Y VIS4 + 45 M 1% 22 (mean £ SEM) R 7
A RZH X B 2H 22 8] 1 S 2 MK F Sl P<0.05

2 453 (Results)
2.1 CBZ XfBE St K& F R

TEZREE 28 d J , W T B fa 40 0 1) (R F A
FiE(E 1), &R BN, SXEAML, 1 pg- L
CBZ AbFRZH Hh 1 &y fa AR R H B0 3 2 A (181 1
()),10 pg-L™" CBZ AZbHEZH v i) &y f AR K I 2538 i
(P=0.0257) (Kl 1(a)),1 wg-L"' A1 10 pg-L™' CBZ 4t
PHZA rp i ) f0 A 5T i A 1R B A 3 AR AR (A 1(b)),

r @

3+

At /em
Body length/cm
[\

0 Control 1 10

CBZieE /(ug- L")
CBZ concentration/(ug-L™")

10 pg-L™' CBZ (W18 5 BR BEMS (2 E BE ) fa &)y
BEKER.
2.2 CBZ X BEE gt 8 b R G R0

TEFRHER 28 d Je , I T B 1) fa &)y £ ik 2 2L RN T
AEHR 4 SOD 76 1 . CAT 15 7 1 MDA ¥ £ (& 2),
ZER R, SXT A, 1 pg L7 CBZ % T, 4
0K N Y9 SOD 3% ¥ (P=0.0129) F1 CAT % 14 (P=
0.0301) . EHE (A 2(a) M (b)), AFHEH ) SOD i 1
(P=0.0365) . &%, CAT ¥ 1 (P=0.0026)F1 MDA
WS (P=0.0009) .35 5 A (181 2(d) (e) FI(£)), 54 i
AL, 10 pg-L™' CBZ 28 T, 4 4l )1 A5 SOD
TEPE(P=0.0187) 8 38 N (& 2(a)), HEEH ) CAT 1%
P (P=0.0184)F1 MDA ¥ i (P=0.0004) . = $% Jin (€]
2(e)FI(f)), TLHLEREM, 1 pg- LA 10 pg-L7
CBZ R 15V %% 5 A 0 T P B 1 £ &)y €0 i 20 LRI
JE b AR R ST, 175 40 £ 2H ZURN I 7 A AR
AR e
2.3 CBZ X} B i 4538 it 22 46 15 )

TEZRR 28 d J5 , ME 1 B fh &)y fa i ZH 2L rb iy
AChE 7itt GABA ¥l Glu % (%] 3), 459
7N, SN RAA I, 10 wg- L7 CBZ &R AL &
il 4 f ik ZH 2 H ) AChE 15 PE(P=0.033) (& 3(a)), 1
pg-L7'(P=0.0001)H110 wg-L™'(P=0.0001)CBZ %%
AEfS D 25 52 = &) B I 41 20 ) GABA W (& 3
(b)), T4 R 20 ) Glu HEJEAE 1 wg- L7 H1 10
pg-L™' CBZ %5 5 A I g AR b (B 3(c)), 3K
KAE R 1 wg- L' 110 wg-L™' CBZ 18P 5
R REA% TP BE T £ &)y £ fiki 2 27 v i) ph 2838 TR R 5
R RS

04r (b)

ot
W
T

1AH/g
Weight/g
(=]
o

e
—

Cor;tro i 10
CBZY&FE/(ng-L™)
CBZ concentration/(pg-L™")

E1 CBZEZEXWMIEaSEaLEKEFTNZMm
T L BE T 0 4)) £ R R AN IR (Control) 1,10 wg-L™" CBZ 128 d, 4 iYR-K (a) FR B it (b) 25 1k ;
BRI e R EIR 25 3R | B KR A PR 5 % IR 20 2 18] | 1t 25 5 (* P<0.05),,

Fig. 1

Effects of CBZ exposure on the growth and development of juvenile zebrafish

Note: The body length (a) and body mass (b) of juvenile zebrafish exposed to Control, 1, 10 wg-L™' CBZ for 28 d;

the data are expressed as mean+SEM, and asterisk denote significant differences (* P<0.05) between treatments and controls.
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2 Sz ost SES s

g b5 z2 = 3 -

= =8 K<
a = 00 228 00
2 Control 1 10 § Control 1 10 = Control 1 10

CBZHE /(ug-L™) CBZYE /(g L) CBZY S /(pg-L™)
CBZ concentration/(ug-L™") CBZ concentration/(ug-L™") CBZ concentration/(ug-L™")

= 180r = 200- ~ 121

b 180r (g) ~ 2 200r@ s oE (®

N R 2=

e 150 %‘Ja Eo Kok

. S5 150 2. 7 -

28 120 S £E57

&= #g nEE

me 9% HE 100 5= 6F

85 < 5873

S 60 g & ggs

EZ 4 gz % 28 7

=¥ B 55

m A sy
2 0 Control 1 10 5 0 Control 1 10 =2 0 Control 1 10

CBZ¥E/(ng-L™) CBZ¥RE/(ug-L™) CBZ¥KRE/(ug-L™)
CBZ concentration/(pug-L™") CBZ concentration/(pug-L™") CBZ concentration/(ug-L™")

2 CBZ ZBX515 &4 & KA KBTS RGN0
1 BT 1 4t 5 5 A6 4 BEZH (Control) 1,10 wg-L™" CBZ #1128 d; SOD F/R A LY fb i, CAT R id AL Ul , MDA FR N
Bl LU AR R 22 R0R | B SRR AL A S0 HRAH 2 [0 35 PE2E 5 (* P<0.05, % * P<O.01,* * * P<0.001),
Fig. 2 Effects of CBZ exposure on the antioxidation system in the brain and liver of juvenile zebrafish
Note: Juvenile zebrafish exposed to Control, 1, 10 wg-L™' CBZ for 28 d; SOD stands for superoxide dismutase,
CAT stands for catalase, and MDA stands for malonic dialdehyde; the data are expressed as mean+SEM,
and asterisk denote significant differences (* P<0.05, * * P<0.01, * * * P<0.001) between treatments and controls.

3000¢ T 600 =~ 500
_ (a) _ :01 600r ) o (©)

L;-', 2400 %15 asol ook o 4 § 400}
25 E TS

S5 ig £ 300
z 5 300¢ =F

23 1200 ¥ 2E 2000
Sk 23 150 g

<2 600 < < G 8 100}
< ©x 2
< ]

0

f Control 1 10 © 0 Control 1 10 Control 1 10
CBZURRE/(ng L) CBZWREE/(ng- L) CBZURRE/(ng- L)
CBZ concentration/(ug-L") CBZ concentration/(ug-L") CBZ concentration/(ug-L")

3 CBZEZEXHD&Y&ENAR[PHEERRGHZM
L BTt 4 £ R B AE X R4 (Control) 1,10 pg-L™' CBZ H1 28 d; AChE /R ZBEINRRESAY , GABA FoR v-2IL TR,
Glu ZR A ER ; BUR LT B AR R 23R8, RS FOR A #1415 %] IRYL 22 [0 47 ) 544 22 57 (* P<0.05, * * * P<0.001),
Fig. 3  Effects of CBZ exposure on the neurotransmitter systems in the brain of juvenile zebrafish
Note: Juvenile zebrafish exposed to Control, 1, 10 pg+L™' CBZ for 28 d; AChE stands for acetylcholinesterase,
GABA stands for y-aminobutyric acid, and Glu stands for glutamate; the data are expressed as mean+SEM,
and asterisk denote significant differences (* P<0.05, * * * P<0.001) between treatments and controls.

1412 ( Discussion ) #2(92 h)HENS FEBE S o A1 f0 A PRI 3G T | DB 48 1
Qiang ZU R T 1 ~5 pg L' CBZ W&MER  FU 6% i 8 CBZ BEfS sk 5 & i
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PR kR E, FEARMFH,10 pg-L™' CBZ 1Y
1o 7 52 AE s S 3O T fa 4 fa O K B 2, 3%
W] CBZ feik T 44K A E ., CBZ EXf e
i 77 A= MR AN 251 MRS RR S R A
WA £ ORI AR 0 R PN B ) i, DA TR
PR AR KT R, 10 g - L' CBZ kb B4
B gt K AN mT e S CBZ A E 3L
WA, AN —FiRG #2259, CBZ REWS$: /=5 41 il
AN ML YR 2R (serotonin, S-HT) ¥ & | #4558 S-HT HE &
Giiph AL S-HT T 3k F 7 1 & 4%
% B EAEHP ) )40, Barreiro-Iglesias 45" 2 i&
T 5-HT RESAEHEBE 5 fa B s shf 2o i) & & Al
T/E ., Bashammakh 2PV HF 98 % B 5-HT 7EBE S fh
(R = T8 2508 i ft b & ¥ 5 EZAVE ], Airhart
SEPRIE T 5-HT KT 1098/ Rl 6% 0 B L 0
BB IR A RIE S S BN B, ik,
10 pg L™ CBZ Ab3ZH P EE T 4 o A4 (9 14 i mf
Ae 5 HARN S-HT BER G M AL R H A, t
TR A A S B BN AT B 2 6 R AR R R Y 5
Mo, PRI A Je i 7 23— 20 (R iF 5% CBZ R B 5 £
AR LB R
FEIEF BB AR P9I M 4 (reactive
oxygen species, ROS)1 )2 FliG B 4b T —Fh 3 &1
MRS, M — HX RSP T (ROS it A2 1) , ke
S SHEAR T YRR R G PR
TR AT E AL AR T B ROS 5 i HA B 2R A
T AT PR AT AT B B AR ARSI T 41
EF45°9 . Hirh, SOD 1 CAT 784 Wy ik 4t E 4k &
SR E=R AR Cu N el e X (Y I I 10
W A A N AR R 3RO R i AL A(H, 0,) Fl 4y
T4(0,), J5 # b J5 ¥ H,0, ¥ 1k h K (H,0)
0,7 SOD I CAT Jfi ¥ 1 3% Jin & B X 2 F il i
WS IEBRALIA = A4 (1 1 & ROS, i SOD il CAT (1)
PEFRAR R B ML (1 25 11 45 40 32 21 T L=,
Rt AL ROS ZEAILA PN 5 S A J5e 5 AL 19 4 i
W, N R R A AL N B B A AR
03257200 DS IR Y ) ROS 1 R 3 P 4 AL i
FRIT B AE 1 I, o B 9 ROS w2 il 4 MDA fi4 7
A:021 MDA ZAEYIRN O 5 Z A RIE i R &
Az ab SR N JE TR 1 B B st AL, v B K
SRR LA R T i S A R BR 27
FEATISE Y, BELh 0 4 £ ik P9 Y SOD 5 7E 1
pg L' FI10 ng-L™' CBZ 2% F ¥ WEH N, CAT

TWEHEAUAE | pg-L™' CBZ 8% F W1, {512 2 Fl
WEERY) CBZ & 58 40K 5| i B 5 fa %)) £a fix 41 21

MDA /K- H B A 4L, %6 BH 2 Fl CBZ W i 2
5 T BE T fh 4l fa i 41 2052 B T R A Ak
M4l fa ik 2 2 b 8 AL R G Re i ot B m b A b
it TG P S R A A . 3 A B £ 4 £
[ SOD TEHEANAE 1 wg-L™' CBZ %52 F WK,
L fFEH CAT 15 PEA MDA /6 1 ng-L7 Al
10 pg-L™' CBZ 2% NI EHhn, #H 2 # CBZ
WP AR TR I BE T fa )y f XY A2 3 T P R A AR
Pt HFRERAY A R FESE, BA S EDR
ARG PER AT RE L H At 41 20 5 88 16 3 = /K -1
2t RLHEE S £ 4 U 32 20 i A 1 4 L T
A AUH N, MR s E A HRE , AR NP E L
B 2 G2 3G 540 B 07 S s 2 i R BRI
KEH B, AR L pg - L7 AT 10 pg - LT
CBZ AbFR4H St BE T £ fiki 41 20 F0 T 0 5 | /6 11 480 Ak 3
Binl 5 2 Rk ) CBZ i3 S 09 #l S B MERON A
K XTEH B, BT B g i E
ZH) T E AN, 51k ROS TEHIEH LR,
A REXT AR 1 T AR AN 0 45 AR ) K o1 b 3
O T 532 0 XE 2 £ 0 £ JFF I %) 1 8 A= BRI RERS Y ik
A, B A SOkt HGE T IR AR G EE () CBZ X
B £ i SE A N SR U BN, da Silva Santos
LU 10 we-L' CBZ A8 MR FR (63 d)RENSSI
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