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Changesin the Protein Content and Amino Acid Pool during Embryonic
and Larval Development of Odontobutis potamophila

. e . ( @
HU Xian-Cheng Y LIJia-Kun” ZHAO Yun-Long”
(O Chongging Key Laboratory of Animal Biology, Chongging Normal University, Chongging 401331;

@ School of Life Science, East China Normal University, Shanghai 200241, China

Abstract: The Odontobutis potamophila belongs to Perciformes, Odontobutidae. It is an important freshwater
commercial fish distributing in the Yangtze River and its tributaries, China. There is no report on the
nutritional requirements and metabolic characteristics of the early development of O. potamophila. The
content of proteins as well as the composition and content of amino acids during the embryonic and larval

development of O. potamophila were analyzed. The fertilized eggs ( I ), embryos at cleavage stage (1I),
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blastula stage (III), gastrula stage (IV), lens formation stage (V), eye pigmentation stage (VI), prehatching
stage (VII), and larvae of 1 day after hatching (VIl), 8 days after hatching (IX) were collected for biochemical
analysis. The results indicated that a significant reduction was detected in the total protein content during the
embryonic and larval development (P < 0.05, Fig. 1). Eighteen kinds of total amino acids (TAA) and nineteen
kinds of free amino acids (FAA) were detected. The TAA content decreased during the embryonic and larval
development (Table 1). Overall, the changes in the content of total essential amino acids (TEAA) and the
content of total non-essential amino acids (TNEAA) reflected that of the TAA content. Qualitatively, the
predominant amino acids were leucine, lysine, glutamic acid and aspartic acid during the embryonic and larval
development. In contrast, the FAA pool increased with development (Table 2), the changes were reflected in
both the free essential amino acids (FEAA) and the free non-essential amino acids (FNEAA), and the
predominant free amino acids were lysine, leucine, proline and glutamic acid. Throughout development, the
FAA accounted for only a small proportion (0.16% in fertilised eggs) of the TAA content. Because the egg
protein content and the TAA content declined with development, the FAA pool increased during development,
and it was concluded that the rate of breakdown of yolk protein was higher than the anabolic and catabolic
processes during embryogenesis.

K ey words: Odontobutis potamophila; Embryonic development; Larval development; Protein; Amino acid pool
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HEFACH (Srivastava et al. 1995, Gunasekera
etal. 1999, 2000, HZ%4F 2000, w8 HAESE
2013, BFESREE 2019, JikIFSE 2019), IXLEHT
A 1 BRI R B R 1 s TR
i, IR 7 R R E I R S e TR
H5IIEERAENK R W)Y (Odontobutis
potamophila) J&#5 /% H (Perciformes) HF %
T.H (Gobioidei) ¥R} (Odontobutidae),
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1 #MRETS%

11 #e

WIS EEE SR OB A AME, 4L 25 2, T
H B K= R . KHTHEAN
TAKAEIRAFZHREON, KBRS TER ZHE N E T
HWNKIERE T, TE18 ~ 24 CHRIEIRAM N E
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APATH, HIEAN F/K 4y )5, fE Sartorius
B PR ERRIEE GRS 0.01 mg), R T
- 80 “CHRIRIKAGE T, AR,

12 HE

BHTEAREGENE . IR A
RERDPTHIFES (AR 50 RislE) BT
70 CHIHLAR LT (24 h), 1E Sartorius HL T
RV EFRE G 0.01 mg).

VR T8 A A e R R BB S8 A IS
BT WHAE S, AR T A
NIRBRER 8 ml JHLF 1 (4.5 g K804 5 0.5 ¢
CuSO4-H,0), £ Digestor 2012 JHIL ARG H T
420 ‘CyHAL 1 he FEFESA A, H Kjeltec 2300
4 E Bl R B E A E A&

O T S SRR 2 M HOAE b BN 3 B K i
EW, AN 6 mol/L 58 10 ml, K /KRS E
210 min, AJFARANEHAES: FHETSAR
R, BEEERE, BEREACRSTEHA, Ko
B BIK B TRAE 110 °C (R TE IR TR A8 N 7K iR
22 h, WESITHKMRE, KoKW IEs,
LB FKERZE 50 mlo W 1 mlER T 5 ml
HEMT, HEZSTERIRE 40 ~ 50 TTH,
BRI 1 ~2 ml EBTKEM, BB, X
SHATHIR, BE7T, H 1 mlpH 2.2 FIrE
RN TR T f#,  Bichrom 20 E &4 H 3l
I3 BTG 5 A i ) 2 B R

L U0 B8 SRR A T AR R TBON 10 mll
B, A 1.0 ml €0.01 mol/L) i FRIE R,
B 2 h, BRI 10%H)iEE KR 1.0 ml, TR
G5SR4 CHESFEE 1 h, 12 000 r/min
2540 20 min, 3 0.22 pm FJEAEAS 245 M0 RE
F Bichrom 20 Z LR 4= B 373 H 30 & 1 & 11
Ui B LR

3 APATHMIRE R A NE . EEHRSE
(%R KA SPSS 17.0 B AFE4T 77 20 #1, P<
0.05 Bl BEMZER . BEERA B
SRR i AL B R G i 5 ik T B i A
HENFEME (Mean). FrE% (SD) FIAE R
Z%0 (coefficient of variation, CV).

2 SR

21 EHRESENZWL

TR )1 VD IE S AR B FOATf R B ik fe v, 3L
HHRSELMEE TRES (B D, TES
MR, EAREGEEAFRKE NS E
% (P<0.05 . ZHEUAMEA S ER S, N
(0.547 £0.011) mg/G¥; 7EIRELHIFIZE I,
HEARSERRKEEEOR: /G, IR
AT A RS T MR B AR BTG,
HEARMEEIR TR, ZFammer, 7
AMAR) R E S R CRFKE (0.338+0.015)
mg/fE. W E, —BLOTURSES, X
WAL TR, WS 8 d e E
FHRSED FEE (0.259+0.011) mg/E. I
M HH S B 2 R A A SR 1, £
AKEIRHE 8 di, HERREECDKE R
(0.396 +0.012) mg/fE.
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Fig. 1 Variation in protein content during embryonic
and larval development of Odontobutis potamophila

L. S2HE00: 1. RZ400: 1L %R V. BE: V. BR&
TER; VI IREBEZRHDUN: VIL FLETH; VIL BFdE 1 d AP
f; IX. WA 8 d fF .

I . Fertilized egg; II. Cleavage stage; III. Blastula stage; IV.
Gastrula stage; V. Lens formation stage; VI. Eye pigmentation
stage; VII. Prehatching stage; VII. 1 day after hatching; IX. 8 days

after hatching.
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IEEREE

TR RIS
TEERpES,  RISZRG ORI S AR
‘Z}:i?ﬁ:?i)ﬂ:% HEERW: FEmHe s, A
HERITREE, BERWHLE 14 &
- fﬁﬁﬁiﬁkﬁqj AT IUHRIRE,
SRITTRE, =S 8 d
FEIN 0.198 mg/JE .
TEFTA R I BE R T, BR SRR Trp 1E
FE K i AR s BR AL, JAs il 3 17 Fha

s A B 2
B L H E]

FEFg , Horp g b 735 5 B2 (essential amino acids,
EAA) 9 i, dELFHERE IR (non-essential amino

acids, NEAA) 8 i,
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R e
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Tablel Variationin composition and content of total amino acids at different embryonic and

larval development stages of Odontobutis potamophila (mg/ind)

E}%H“%ﬂﬁbﬁaﬁ?ﬁ (17 %A, lesa’],u
B IR b TR E R B
Z G ﬁﬂﬁ@/é\%"
BB REEE, 2558 N Rz s,
MM’JM\M%Q%EEQE%EUTM,
TE RIS, 4 0.196 mg/bR, ZEFHE 8 d KL
RO TRERRK.

ML TRRERT, SAMR Leu MFHE

FR 1A

R Lys
9 MR BRI SRS BN

FULE R A7 K B R Embryonic and larval development stages SR P2 BB
Ami id M Standard Coefficient of
fmino actas I II il 0y N VI VI ul X €4 Jeviation (SD) variation (CV)

JR% % Threonine” 0.025 0.024 0.023 0.024 0.020 0.020 0.016 0.011 0.010 0.019 0.006 29.52
SFERR Valine” 0.040 0.036 0.036 0.035 0.024 0.030 0.026 0.020 0.013 0.029 0.009 30.64
5% Methionine” 0.010 0.006 0.012 0.012 0.009 0.009 0.008 0.005 0.004 0.008 0.003 34.47
FEEME Isoleucine” 0.033 0.032 0.031 0.031 0.018 0.025 0.018 0.013 0.009 0.023 0.009 38.87
25 Leucine” 0.054 0.051 0.048 0.047 0.039 0.041 0.031 0.026 0.018 0.039 0.012 30.92
KNATR Phenylalanine* 0.021 0.022 0.023 0.022 0.016 0.018 0.014 0.010 0.009 0.017 0.005 30.83
AR Lysine* 0.041 0.040 0.039 0.038 0.033 0.032 0.026 0.022 0.018 0.032 0.008 26.12
JHE MR Histidine” 0.018 0.018 0.018 0.017 0.011 0.014 0.012 0.007 0.005 0.013 0.005 37.12
FER Arginine” 0.037 0.036 0.035 0.035 0.026 0.029 0.023 0.016 0.013 0.028 0.009 32.24
STEAA 0281 0.270 0265 0.260 0.196 0.218 0.174 0.131 0.099
KREZER Asparticacid  0.043  0.042 0.040 0.040 0.034 0.035 0.029 0.022 0.019 0.034 0.009 25.88
2% Serine 0.030 0.028 0.026 0.028 0.026 0.022 0.017 0.012 0.009 0.022 0.008 34.54
%R Glutamic acid 0.054 0.052 0.050 0.049 0.043 0.044 0.017 0.030 0.029 0.041 0.013 31.04
HE#& Glycine 0.014 0.014 0.013 0.013 0.010 0.012 0.038 0.011 0.012 0.015 0.009 56.78
HWZ R Alanine 0.031 0.030 0.029 0.029 0.024 0.024 0.013 0.015 0.012 0.023 0.008 33.40
IR Cysteine 0.012 0.012 0.012 0.011 0.009 0.009 0.019 — — 0.012 0.003 28.05
%% R Tyrosine 0.026 0.025 0.025 0.024 0.019 0.020 0.015 0.011 0.008 0.019 0.007 34.29
%8 Proline 0.032 0.026 0.027 0.025 0.023 0.021 0.017 0.010 0.011 0.021 0.007 34.68
STNEAA 0242 0229 0222 0219 0.188 0.188 0.165 0.111 0.099
STAA 0.523 0.499 0487 0479 0384 0406 0.339 0242 0.198

* LNFREASR: + PUFEIER: — RS STEAA. BUFHEIER: STNEAA. BAELFEER: STAA. BEER.

* Essential amino acid; + Semi-essential amino acid; — means not detected; XTEAA. Total essential amino acids; XTNEAA. Total

non-essential amino acids; XTAA. Total amino acids.
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0.039 mg/BFF1 0.032 mg/BF, & B RIER & =
ELA51 93531 9.87%F1 8.10%; %M& Met [#)&
EHRAK, N 0.008 mg/OF, (5 EIER G EM
LA 2.03%. %%ﬂlﬂa%@&ﬁﬁ/}%ﬁﬁ%é&%ﬁiﬁk,
JE N 26.12% ~ 38.87%
MNENIIRSEIVS LR an =il NG A

BRI IR & *mzkﬁﬁ?%%%% (D .
AN B R D R R S ER, ZEthiE

Wk EZ s, /\TZKE’J,UAFM\@%ﬁE&

TR, BER Glu FIRAZAIR Asp B
BRE, 9 NMRKEMS HE’J?i’J*% > 5l I8 2
0.041 mg/YR A1 0.034 mg/YN, 5 AR IEER S w1

tmﬂ N 10.38%F1 8.61%:; ﬂéﬁf@@a Cys 1]
Bk, FHEERN 0.012 mg/b¥, HEEHE

R w1 3.03%. HAIR Gly 247 /EEm K,
9 56.78%, Hoax 7 PR TR AR AL S R AL
5 HE N 25.88% ~ 34.68%.

23 IFEEERERRL

SRR T, BFEHE 8 d LR, TNV YE IR AR AT % B I R P i A
HEA D REEREE TR, &My ERRARMESENZANE 2. SAEERS
®2 FIDEEBENFAREIETREEERARS S EHNEL
Table2 Variation in composition and content of free amino acids during embryonic and
larval development of Odontobutis potamophila (mg/ind)

K jﬂ%gﬁds JEfG 7K B Embryonic and larval development stages ql\:/liif S’fiﬁ:fd c ff—;jéifflof

I II I v N VI U Ul X deviation (SD) variation (CV)

J5E & Threonine” 0.027 0.027 0.030 0.075 0.219 0.414 0511 0.685 0.114 0.234 0.245 104.85
HEMR Valine 0.052 0.054 0.052 0.082 0324 0234 0.717 0.779 0337 0.292 0.283 96.76
HER Methionine 0.006 0.015 0.017 0.023 0.151 0.004 0.284 0246 0356 0.122 0.140 114.36
2 Isoleucine 0.051 0.041 0.039 0.058 0246 0479 0.494 0469 0455 0.259 0.214 82.54
SEE Leucine 0.067 0.055 0.050 0.065 0.233 0.629 0.804 0.780 0.743 0.381 0.348 91.33
RINER Phenylalanine* 0.072  0.098 0.113 0.124 0.326 0450 0.332 0397 0.454 0.263 0.160 60.69
R Lysine* 0.030 0.028 0.032 0.138 0.511 1.008 1.166 1.013 1.497 0.603 0.576 95.66
% & Tryptophan” 0.037 0.018 0.025 0.036 0.114 0201 0.111 0.099 0.102 0.083 0.059 71.92
%R Histidine” 0.007 0.009 0.011 0.029 0.131 0.480 0.589 0.611 0.677 0.283 0.298 105.25
FEEE Arginine” — 0005 — 0015 — — 0.055 0436 0.126 0.071 0.143 202.39
XFEAA 0.350 0.351 0367 0.646 2254 3900 5.064 5514 4.861
KA Asparticacid  0.045 0.056 0.058 0.074 0.404 0.749 0.253 0.769 0.257 0.296 0.290 97.77
25 % Serine 0.032  0.039 0.037 0.087 0395 0.717 0271 0.692 0.054 0.258 0.282 109.25
HE B Glutamic acid 0.078 0.093 0.102 0.126 0.387 0.702 0.943 0.802 1.210 0.494 0.431 87.33
HE&R Glycine 0.063 0.074 0.073 0.085 0.145 0.156 0438 0362 0479 0.208 0.169 81.22
&R Alanine 0.077 0.084 0.083 0.089 0.180 0.265 0.930 0.748 0.889 0.372 0.371 99.86
AL Cysteine 0.106  0.027 0.028 0.025 0.051 0.899 0.018 — 0.051 0.134 0.288 215.46
&% % Tyrosine 0.077 0.088 0.089 0.126 0.202 0.356 0.116 0.444 0470 0.219 0.161 73.41
% & Proline — 0.162 0.153 0.123 0.440 0.930 1.646 0.828 1.024 0.590 0.552 93.65
ZFNEAA 0.478 0.624 0.622 0.735 2204 4773 4.615 4.645 4434
YFAA 0.828 0.975 0989 1.381 4458 8.673 9.679 10.159 9.295

* BHRAREM; + FOTREER; — REWH; SFEAA L HEER; TFNEAA. L RERER; TFAA. JFEEA

* Essential amino acid; + Semi-essential amino acid; — means not detected; XFEAA. Free essential amino acids; XFNEAA. Free

non-essential amino acids; XFAA. Free amino acids.
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BRBERAR, BB REERES, i
HRAERN S 'R R AR EIES,
TEARBTIERIP ZFAE T, WS 8 d AFHiE
HREARSEMETREE 1 d M. 2R
B BB, SR O ()3 B R IR e & A1
HEEEREEN 0.16%, ZJa3&E BT, H
FE R fa, AR B R E R
TR LT, BIRSETEBR, KRR
RERESEHBEERTEN 1.16%, 2
Ja 1 d i f, HFsa AR e S ElRReE,
AR S EMLEIER] 420%; EfFfR
BB, MRS S B A TR,
BRI G 8 d MLk T, Hr e a AL A
HEMNN 9295 g/, HERERTEMN
4.69%.

I 235 2 IR 18 A, Hoh b TR R
(EAA) 10 Ff, JELFRZIEIR (NEAA) 8 Ffi,

TEWRREFAT (R B IR R, AN 2 4
B S B A 4 U T AR & A
R 2, BRI KGR &,
AT f R B I R A A BRI %A . 10 Pz eg
ML FREER T, BRI Lys FI&RERE, 9
AR E RT3 58 0.603 ng/F, A
RER BTN 11.69%, HIKERZR Leu, 1
YE RN 0381 ng/bl, HiFEEERSEN
7.38%. K2R Arg 5 EHRAC, N 0.071 pg/
99, HFEEERSENLEA 1.38%. &5
RERMN R 7 RBHAERE R, BRIEEIR Arg 4
AR 9 Fhoh 75 &R 1A 7 REEF A
60.69% ~ 114.36%.

AMATE B (AR 75 U R S AN 43
D FERIEBRN S E B LG A § LT
BT, AT R B I AR PR A BRI
(£2) . 8Pl EMAELFRZERY, AR
Pro MIAREAMR Glu FI&ERE, &K 8NP
PSS B 0.590 pg/UR AT 0.494 ng/BR, 15
TiE RS 2 FE IR S B T LU AE 230 11.43%F1 9.57%.
PRI Cys WM& =K, 4 0.134 pg/Uy, &
T AR S E LN 2.60%. SRR EER

A8 S REHA AR R, BRI RR Cys S
Hofth 7 PR FE IR AL F RGN
73.41% ~ 109.25%.

3 Wik

31 HEHRAERELEERENTN

TEMRREFIAT R Bl FE, FLOR T A bk
IK AR B R, AT VR G B A 23 7 A AN 3 B
RAGEALE R, RO EIG R B e ftae i
FEW NP SEEE IR fa ATtk B fe v, HA
FR SRR TGS, X501V IEE TG
KB IR RS R B I R AR
FAL (FHSEREE 2008a) o TESZH o (oI5
W, EAREEHERE, MIREAE B
Fris, HEARMNSE2R TR, BEERH)E
1 d fFf, EENMEBRE SRS, HEAR
TR T 3821%; fEffFaREIRET, HiE
FR S R4S SR N4, 25, IR
MM R L 1, FEHHEZ MR,
T30S HE J5 5 2SR BE U A o A ) B
Fef; 7EHRPRGAFR I, IRIRMHS A
EREAT IR K R B, IR FERE
SRR, WM SBCHE AR & 22 N,
U8 BT 1 Vb SR S IR R Bl fE . R
PAOP i i R AU e kR, ko 2 g
2 (BSEREE 2008b) 5 MR EE R 8 d 11
frfa, JRENRE N 1 R kR (i
JeRiEE 2008b) , (HHFBAHRWRER, 76
AT IVHCIRAS, S Bl B ip o T
YR HIEAR M A ArE 2, B 0 S Ak B
FEARZE (0.259+0.011) mg//E. 1ML G
2 d MAF PR EE, 215 8 d MF A C A5k
T O (R 1996) , EERARSE
el N — B SRR, KB T
(0.396 £ 0.012) mg/fE.

TE N YD S R i AT fa R B b fErh,
RER G EEUHIES TS, 1mHER
f R B I 2B SRR FERRAL, x5
EARGENR BRI malERERG
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KA RIS G
JoEE 2008b) o R IEER A RS TR
DT oAt g AR K B S I I G AT f R B ik
FEH (Srivastava et al. 1995, Gunasekera et al.
1999, 20000 . )1 yb 3G 5 K PE e (Salmo
salar, Srivastava et al. 1995) . W3 % fiyi
(Maccullochella macquariensis) K H1 4 32 & fii
(M. pedlii) (Gunasekera et al. 1999) FI¥F[K
i (Sebastesschlegelii)  (EhEES4E 2019)
—F, EHRIEREEES, EEEA R
VEREZERREIEA .

FEW] ) Vb S BEIRRR AT R B e, 2
it 2B TR AN JE 0 5 TR 1) AR S R O X R
K, HEERIHWER, (HEKE T &S,
RGBS BN ES KRBT . £k
MWL FTFERERY, LER Leu FMFHEER Lys
&S m . XRRAEAEYARARE T, =
GBI R SRR A I B TR, e
BB SRR EE R YR QLR
19900 o A1) HIDIE SR AT 1 FR) AR 06 75 2 2k
RH AR Glu &R, FIER Cys & &
K. XN Glu /T 57K 31 & B A
Y NH; 454, LA BN > 02 NH;
Het ik 4h; A4, Glu ERERIMEAL T, WA
FHRL o-F 5 — R, T o- B R — R X e =R IR
PEIR ) S AR ). Glu R AT REEIR IR
KE R EE. R IR, EARAREN =
RGN B LU BR (PR ESE 1990, KA
HEE 2005) , RS &R . Cys HIBEE—
FIAKESE MR, NTERES, EMRBRE
& ARG S, BRAE R IR I E i AR
GBI Rl Cys HAE 5 REECK
HE5BRFERMHHEATE, RS HA
SRR A K
32 JFEEERERMER R

BRI E,  HAZRE ORI B IR o5 A
R A LA 22 AR K o TiT )1 b 33 668 52 K B i 25
RIEMAE TN 0.828 pg/vl, X5 BEIER S
=M1 0.16%, X5 Gunasekera % (1999) K I

(R 7K #0121 SR W 2 55 ' 1ty 50 5 6 By 52 s B (1)
TS R AR B AR I AE R 0.19%AH 1T 5
Mtk e & % 4k 1 ( Oreochromis niloticus)

(Gunasekera et al. 1996) . #3 & fiff ( Sebastiscus
marmoratus) (FEEFHSE 20160 Kbk

(Srivastava et al. 1995) FIVF G- P (8RR
55 2019) FAK, EATEHRE ON B B SRR S
IR LLB 53 AR 0.5%1.4% 2% 2.37%.
FEETE SR e A S, L ON B S R S
SIERR I LI R, TE 20% ~ 50% 2 (A2 1 s
PEUTIE SRR RS, DN i B R
FIRBR I ELBIA 2% ~ 3% (Ronnestad et al.
1993)

TE 77 - 14 51 R - 2SS 1 O BEH i i 0t
b, HREM IS E HKNEIERR, i
RS — MR K B A AR P, XA BT
TORHEIE R, 1S 50 KRR K i PR L
PLEE, PRIFERMIVEYE; [RIR, RS 2 IR
& H I i AT f1 kB o AR A AR B R DR
(Fyhn 1989, Rennestad et al. 1993) , [H I,
FEF= VRGP R £ SR IR i AT f0 kB i
o, U R R R TR ) & IR R . TR K
5 g RN TR, N R 2 S R AR DS,
X 5HT M RBI A K, AT ERERE
IR O BE R SR, FEIRIK
KT R F IR, S2FE IR /N e
HEIEREA R E MG K G RERHREE
RAFACHFEREI TR, IR L2t N s
I, NI S8 K B 2 B IR, N
B BT A B AN R B AU T v &, DAL
TE 467K 22 B0 /K 28 B IR Jig AT R B i 18
o, HIFEHAERMNEEZZEH A m K
(Gunasekera et al. 1999) . 5HABR/K A —
FE, V717 S5 6 ) B ARG R T — MR /N
REER I, T HAEMIG Tk B B,
HAERELEME SRS, B
BNZAEONN 0.828 pg/bF, MHKFIMHE 1 d
R 10159 pg/fE, oF s 2 FE R I L
0.16%39 K F 4.2%. i BRI XM K&
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P, WUHEREEET, HIPEE A KH™
AR T T RGN A BT AR
I FEMR (Srivastava et al. 1995) . XHH B
TIRBEH L MRS B R AR E B G
B T 5 SR 2 B R N, AN T (2 Al A
KT A, B K R 5 s R
fEEfF RS T — BB E W RE, DN
X9 HH S AT BE TG AT 7K AR 3858 (Gunasekera
etal. 1999) o 7EJ] JIVbHEBE H At 4 B it fe
N T s AR AR S A EERR AL, TR E T
F DR AT T AR R 2 B RR L5, A 45
R AR SRR AR R,
UiFe B9 2 IR A e i ad i OF 8 B 3 K R AT
BRh 7S, TIRE— A AN AR e A R
BRI — 8 e s B R, M55 Ui 25 2
RIS BRI, BHE 8 dFAmE
RIER & 2P KE] 9.295 pg/fe.
FETR] VD 3% 68 (0 iR g Ak B i fe

F AR AR A e RAUR K, & Bl
HRAERNI S EWARE, WA &FEaT
KREr=ESRINA L, NIRRT HE 1 d
AFf, M AR S EEK T 3 ~ 86
A AT Re R O TE R G AT R B i FE v,
BEEREHLA ., BERNKRKE, MTARIEEE
FERR TR R EA .
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