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Preliminary study on the ecology, physiology and pathology of crisped grass carp
( Ctenopharyngodon idellus C.et V)

TAN Qian-Kail ,LI Hua-Shou™ " (1. Agro-technical Extension and Service Center of Enping City, Enping, Guangdong 529400, China ;2. Institute of
Tropical and Subtropical Ecology, South China Agricultural University , Guangzhou 510642, China) . Acta Ecologica Sinica ,2006,26(8) ;2749 ~ 2756.
Abstract: The pathological conditions of the last transitional phase ( LDy, =6.67kg/kg bw) to the the crisped grass carp and the
common grass carp were compared. The length-weight relationships are significantly different between the two fish groups. The
average dissolved oxygen concentration threshold increased from 0.54 to 1.68mg/L, and the threshold concentration of CO, for
(decompensation) decreased from 194 to 52.42 ~ 65.36 mg/L when common carp changed to the last transitional phase. Both
Broh and Root effects also changed significantly. Histological examination shows that the change from the common Grass Carp to
criped Grass Carp is a gradual process with changes in ultrastructural organization and cytochemical development of all the
systems. The major reason that leads excess crisped Grass Carp to death is the blockage of blood circulation system. The
toxicological effect of feeding Vicia faba L. to the fish was investigated. Results of the present study are valuable for improving the
intensive production and long-distance transportation survivorship of the crisped Grass Carp.
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X — 2RI KSRV ETREREZE"Y, BTSHER BASRE AESHKEASRERELE
FRPE S e AL T R B FE T, 1R R S5 SR B B AR th R B , BROV 9 R R e 1 5 O BRBS R 3 AN, WA A 35
fig ToEE ke 6 BRHKWA TG, BRHEREE OB DT, mERBREEA™RA KR NS
R R e e BB RBRMT R, REAST L EERLSBIES . ERASFEAS IESH LW RN
R SRR SR ARBETERIAT, Y —ERARE A, K EX RGN — RS
FRN,ARXMEARAIBOESEEESBOARR, Z4010F X ARG IRE , W ¥ 5 855 553 5 i1
ST RSB BRI W o ik, MR A M d BT T R E W3 MW E , o B 0 5L 8 Jfs 16 A4 17 6 Rk BF
BEAFETRRFRS kX #—SESET LR, EVRBRAGNA RIS ERR L, S RRGE S % E
EAEAE AT¥ERER BRTERARAIBER —EEFEEHERES T, WA AR IE M A % 5 RIE R f R 2
(A BE) , UE T A A B R K =R AL EZ B RE

1 HE5H%

1.1 R

REE AR PHEBEFEAFHHT, 5 EIMBGT a8 Ea s 17 BIENRBMH, Kbk
A E 12 5 W (LD, =6.67kg/kgbw) , BLHE H K 0.52 ~ 0.76m/ B K E K 3.56 ~ 8.90kg/ B , I 38 2 0 |
WA 4SS, HENEK 0.33~0.58m/B JKE 0.46~2.93kg/ B, Ht 12 SMIEE 4.7 x 666. 7, 5
FRAFKFEE,ERGEFRERFEAE N 2001 £3 A 24 H, 2B ICRMASEARBEITRE RN 7.321kg/
kgbw, FEF AT [E] N 126d, XK AT L RE AR AGANMEE R T IERAT NS TR 4 SHIEEHN
6.2x666.7m" , FH/KHE 1.8m BE/KMIE, HFEAFEN 72 B/666.7Tm” , S5-I X AWM E, THRBA TR
BRAMURKEALTH, RAGEN S EEANEE ESEYEHRE,

BRI AR et 2001 7 A3 H ~7 A7 B Sd,EN ALABRETEERBAHBLEZAH#IT, R
BiFEEERSIE DO RIFE CO, X4 BHI 28 . Van-Gleson KRERERFI R BEMELU R LW EAK RS
RS R R K R %

1.3 ERHERPR

(DEBADOBENINEY EREMAEAR PELEEEGAKSRIH, BH4R, 5% ARL
EAKRZHETAEME, A 30kg &3 B ML HK MBS DO RIKE , GILFRO FiiLEM
Xt BEALTR—<E. . F—FFRWHERAREESFT. FUREEAREEGAE S 5 B IatE, &t A
3T R 1k ) S PR IR P RIME L CO, YRE, L R B VLR E B S % DO BIfE .CO, IRE ,IEF B,

(2)COo, EMFRMH AR MYIBRBAEAREEEACK &2 B(RAESR,ICHH1.42), 84
HIEBRAEAR 1 BXBEA, [ ALTHBBE, FIMmMARAERSHIK, CRWBEAS DO K
CO, REREFXABGEES, B/ O , BAENERFELESER, ICRIRRATHE, NESHATEMA KL
B A IR A Ok R R R IR B B K B DO K& CO, ¥R, LA XTI 45 1k BB DO B CO, HRIE (R 2),

GyREABETLRE MYLAMERREA AN E ALK 3R, 23 AR A R HE
AL 1R, A3 MRABAKEH S (2m x 3m x 0.6m) il A FF & K FH ZEKIE 30cm, HEAERE . RIEKFH
DO, &M 1h HihibK, BERKEMKEERA R R A5 KW, EL 2 K, BRFLEKHE Smin, it F i
REAHEAER HI S RETEL, LR ERMEN N RBAEA S REEEANTE
ST R FEABETRY

(HEYH¥ESHERIUE 2FWECRERRBN SERALEAR RREANAKKREESE S
BHER, 45TERAEAMEEREANER FEXRNERTBUNERERK KHE. HTEARXN:

lga = >,1gW - > (1gL)’ - DllgL - > (lgL - 1gW)/N - > (1gL)* - (D 1gL)’
n = > 1gW - (Nlga)/ > gL, Kpng = 100% W/L’
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21 RUFEESESREHTEHNFRTSEE DO ¥l M bk 8 (mean + ES)

Table 1 The compare of breathe suppressing and DO threshold value between crisped grass carp and common grass carp
WE-UR 30 % Breathe 2 B & Suffocate

WRTH oms mm DO DOME W CO, KA suppressing( mg/L) limit( /L) DO ¥
Iteras Group Quantity In'mal DO Initial CO, DO W& DO DO average
density (mg/L)  density (mg/L) DO Co, threshold value Co, (mg/L)
KiE M 1 4 5.85+0.38 14.61 +2.16 2.95+0.14 28.43+2.14 1.64 +0.08 32.74+£2.51
Crispe grass Carp 2 4 5.14+0.24 13.82+1.74 2.85+0.17 24.82+3.12 1.72 £ 0.07 30.75+2.44 1.68 +0.09
3 4 6.01+0.47 16.22 + 1.68 3.08+0.21 31.31+2.18 1.68+0.12 33.26 +3.11
HA @ 4 5.94+0.41 15.41+1.22 1.59+0.11 35.45+3.04 0.52+0.10 57.43+£3.10
Common grass Carp @ 4 5.78+0.39 16.71 £+ 1.31 1.62+0.09 34.41+2.14 0.47+0.06 59.61+2.84 0.54+0.10
® 4 6.07+0.17 14.31+1.49 1.60+0.20 30.71+£3.21 0.51+0.12 58.74+3.76

O = 16Vyg N = N, V,/V, =0.04000/ V; N =0.05V; COppy = NV x44.01/ Vi ; BRI 2 BEHABHURE, ER 32C  Place for Measurment;

The laboratory of Jingtang ( room temperature 32°C)

®2 ERRAFEESREES~ERRTEMN CO, RELR"

Table 2 The comparison of CO, decompensation in water between the crisped grass carp and common grass carp

N ) . .
an BN ok pomn | SEEANE ramanem
Gmup (- e C02<mg/L) DO(mg/L) mec. a.lmsn‘l Ul 0l avior eC. anl m function o avior

time in crisped grass carp in common grass carp
00:00 32.81 2.7 7] %5 % ¥ Body unbalane iE % Normal
00:05 33.21 6.28 IE# Normal IE# Normal
Al 45 & W PR SR E 86 K/min
:31 2.42 .
04:3 5 541 Unbame and R is 86/min IE% Normal
% 14 First group ~ 07:16 62.87 5.11 "ﬂ&ﬁzg 12 W“""’ﬁﬂ%t IE#% Normal
R is 12/mm,dying
13:00 82.41 4.96 BE.T: Death IE# Normal
18:12 107.10 4.54 BE.T: Death IE# Normal
26:11 187.01 3.96 BT Death ) S5 5 ¥ B 1= Body behared unbance and death
00:00 32.76 3.54 7] F #5245 #8 Body behaved unbance IE# Normal
00:05 34.02 6.46 IE# Normal IE# Normal
A8 K R IR 94 K /min
04:25 56.36 6.82 Unbance and R is 94/min iE# Normal
21 W /min, 41 .
% 2 4 Second group  07:16 64.53 5.06 W-n&ﬁ$ W/ min, BRI T R is IE# Normal
21/mm, dyiny
13:04 9.62 4.87 % T- Death IE % Normal
18:00 141.02 4.51 BE.T: Death IE# Normal
26:24 194.10 4.01 BT Death ) i 5 8 .FE 1= Body behaved unbance and death

* FIHE AT RS, HK pH6.87,C0,4(32.8140.42)mg/L, DO H(2.71 + 1.24) mg/L; Smin J5 FEA LE E I #5319 There are no cruel air and well
water at the beginning; The initial of water environmental factors are pH:6.87;C0,(32.81 + 0.42)mg/L, DO (2.71 + 1.24) mg/L; The water was charged with
pure oxygen and shook after Smin later; * * R JFRUK# # R is the respriation ratio; 7K & DO > 3.96mg/L, ZE & 30°C normal DO( > 3.96mg/L) (room
temperatures 30°C )

2 HB#R
2,1 LEEaS5AKEAESS DS DO BER CO, ¥KE MR M HE

RERA(KR D), EFEHE LS DO B{EN 0.54mg/L, M HE L F A DO BEN 7+ 2] 1.68mg/L; R &,
EFHEAFRMEIER 1.59 ~ 1.62mg/L, ML E A K CO, ¥ B IFHRMEIE L F 3 2.85 ~ 3.08mg/L, CO, Bk
PR (PRI ) A EEAM 199y L BIRETHRE XKL E AR 52.42 ~ 65.36mg/L, Broh X 5 B
KHEBKE,
22 EEKHFETREASEERAEaMNRNAHEY RESTA

BEGHEOBECEa RS EEAEASANENEA AR, S EEA LALLM/ BN 0.7419 ~
0.398, X AT G IR B o4k ; Mo fb 5 M A0 4 /5 B B KR AT 49 0.967 ~ 0.992 15 K 5 1.0124 ~ 1.0788., K
WEEAEGEETMN,SEZHEHEn AR, ~ i EBH, #H0 RS0, ZETFTOUL N ™F; FBHE
BRI VE BEREERML RO E P EREERONRR  BYREEN LR, Vas-gleson K36 B
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REREHHURALE SNRERAMESHEE - AEZEWEARNR, KIFAEF = EE AHRHKLD, 9
BXAFEAGRS), BAEARIEKFNEESREDEBRRNFBHAITLLT,

£33 RMEKHERALEESHAETGRSHR
Table 3 The comparison of the fish bodies after the high-speed swimming between the crisped grass carp and common grass carp

T A P AT B # i ¥ (24h)
o R e HE hE Before the high-speed swimming - After 24h of the high-speed swimming
Items Experimental  Body length Body weight HHE% BBA A% LRA R H I 5l (em) G A/
pool (m) (kg) ( back belly (left rightaxte) 7R % The back LRA(left 1
axle)(cem) (em) BBA/LRA belly axle rightaxle) (cm) 1BBA/LRA
1% 0.52 3.56 11.41 11.04 0.967 11.40 12.31 1.0788
Ml & 2% 0.60 5.21 13.12 13.01 0.991 13.12 13.42 1.0228
3¢ 0.54 3.60 12.85 12.76 0.992 12.85 13.01 1.0124
1% 0.514 1.75 11.51 8.54 0.7419 11.51 8.54 0.7419
M EREA 2 0.406 1.07 8.69 8.0 0.9240 8.69 8.03 0.9240
CK 3* 0.421 1.37 8.64 8.12 0.9398 8.64 8.12 0.9398

4 BEKHEEERBHUECRBERERITERR
Table 4 Comparison of the anatomical physiology after high-speed swimming between crisped grass carp and common grass carp

St #& Fish B Items Before the hfhi-ﬁi:jed swimming W WSS After 24h of the high-speed swimming
HBEREE . A ERE, WANEDE FAVEXRRA ATHE SAERS HBRRL, THREER
. EERE  ERXROBE, EEHBMKE BB EALR MANBEWRE), SERXXOLASH
/NF 1 The body mucilage is rich and dermal & ,8 .\ $ 4 L KX F 1 The body is unbalance, sink down and
scale on light, the body muscle is strong, and death,the mucilage reduces and friction feeling, the dermal scale
all of the fins no filled blood and nimble no light and the muscle is hardness, and all of the fins are fills
1BBA/LRA < 1 blood, IBBA/LRA > 1

1LEERM . EBEEEHE LMK, B 0% ¥HN Bodily

surface filled the blood, the blood vessel broken;

2. BHIMKA A W, BT 4 WL L % 7™ & Dissection the

subcutanceous connective tissue is fills blood and the red muscle

SRR
Appearance
character

especially is serious;

3FBME. A . BESHEMBTERM. R M Open

abdominal cavity, liver, kidney, pancreas etc; Internal organs
Wi serious hyperemia, extravasated blood ;

AP EHBEERAOLAR, BRYRXEEN 05K Front,

BEUMA B0 BB center,and last intestines is normal , food stuffs is O grade leve;
grass Dissection slice, dyeing 5.Vasgleson REROBREK G HHALE, IEE R B
carp and mirror examination MEEE&E B BEREHBARTR, KFFEEE W

B 4tk 2>, B B X 5 F & & Dyeing by Vas-gleson show the

subcutanceous connective tissue is red; The cover epithelium and

Crisped

loose connective tissue level is same of the common grass carp; But
the dense connective tissue is totally diferent, Collagenous fiber is
rich and intercellular substance lest than the common grass carp

6. M ANAMELARREAARMEAROSEE B
WK FE A E Dyeing show that the muscular tissue with the
yellow cytoplasm is same of the common grass carp.Z line obvious

clear than the common grass carp

HBEEE B AELE MKIESE
N EERE EAELAR, B . ARKLEL

HERA PR /NF 1 The body mucilage is rich and dermal

Common Appearance . . [ & %70 A8 [F] The same as that of before high-speed swimming
b scale on light, the body muscle is strong, and
grass carp character all of the fins no filled blood and nimble
1BBA/LRA < 1
BHMU A RE R

WA R KRG HE IE % The body system

function is normal

PR K RF TN HEIEH The body system function is normal

Dissection slice, dyeing

and mirror examination

* 7K{& DO X 6.14mg/L.CO,  8.69mg/L, E 32°C T i# 47 WM The water environmental factors are 6.14mg/L of DO and 8.69mg/L of CO; ; The air

temperature is 32 °C
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HERACECSEEEAENMAESHFESERLEALEHABUE 250 T8 ERmENER R
HELXREBE BRIV KERERK K 4:
Wnaa = 18.1719L*% ) Wy =5.8803L"% ; Kpyyna = 0.002395, Kug = 0.001384

3 Wi

W4 AT A, W A 5 BB N RTL S 2 5 A O SRS A T LR AR BB R
31 BEERHA s o gass car

H B B G R A L B 0 o
FREE" . BEBTEAKKREEXRORE L 0f
FERIXBEASR, R K HHE 30% ~50%, i A8 ESE
BEEHEE R, WAL aWRHER, Thrs  23f //
WIS IR R R IR BE A B K 5 P A 7 '

00 IIO 2I0 310 4I0 510 610 710 810 9[0

TR AL TT 3 I [ B /)N A8 7R 0 A 01, 33 X JR B 1Rl
EETEMER, BRTENRE 8 KNRE S T
P 3 A B BT A 5 MR 1R I P B O S R B D L M1l RAFER. R Db BT HR
7[@‘\%9{]&9&0 Li&%g—#ﬁ%%ﬁjﬂg%%ﬂf@ﬁﬁ F:i: Embrittle in the crisped grass carp and common grass carp Bohr effect
RARHE R BITIR S N BRI 4 M b AR,

TH 45 Bk P 4R 424 167 B AT 45 B4R 4

€O, (mg/L)

® 10
3.2 MR TEAE 2 A
BELEENEEEASRERMAEANINER @E 8 Wiggna=18.171912$60
EREWRHIL RO BOSRHERLEELGT 55 T
TREWE, TRFEZEEEETR B ama  §5 [
BT RBMBEH S MEES (F 4), FER T (AL BE 4|
WIAN) W N M F EH R EWE S (S o 5|
SHE), FN KR YTEE S 0%, MEAE & 2 ) R
CEPERE U ST LT T e B T
S "0 01 02 03 04 05 06 07 08 09

ARETFEERS(REBEEERD)ILEMGRETHWE | N5 B ) K K ()
B ALAE o ﬁ ﬁﬂf@ﬂ:% j({f:% ,,ﬁ B @% EBZ &Eﬁﬁ— H % @2 Crisped grass carp (common grass carp) body length
FOAMERASRE URASEMMEE 25 g oo mm kb s H S0
BN AR FR R, BA M BT, AT, 8 Fig.2 The relationship of body length and body weight of the crisped grass
Wﬁ%ﬁﬂﬁ@%iﬁﬁﬁﬁﬁﬂ?i%ﬁﬁ@%ﬁﬁo carp and common grass carp
EEMRALE AN EIE T ROk 100% ., X @SR BERBHRX - KENBARE S — 8875 &b 36 (U 3K LER
@Fﬁ%%iﬁ%XTﬂﬁ@ﬁﬁgﬁﬁﬁ%M[ﬁﬁﬁ%m ) ARFERAEATEANEK—REBL 40cm  The crisped
aSs Ci would not appeared in the dashed range, for the length of the
Ho e LT 5% < B B LA R B 2t T g 0 o T e T et ¢ X "
crisped grass carp being breeded is usually more than 40cm
&, G L BREF 45 o BRI BR, WL 22 22 (8] BE B /)y , 1E AL R
SFHBISNERFETE,
3.3 A BACRHER LLE
33 ¥EFASEEEAEEAERREILE ARERRVAMKAEAAHO, 50, WEMAOTHR, RER
DO Fik CO, Bk, 77 REWE B e b R S AE TR E K,
HERCECESNAEAHPO,) S EFEALE W TARKS ., BRI /JH, E¥ SAFERBN
B ek E A, 3 DO BR{EH V- {H 0.54mg/L L F+ 3| F1H 1.68mg/L, FFRMHIEH 1.59 ~ 1.62mg/L LT3
2.85 ~ 3.08mg/L, 3 i Jfis P4 5 X 35 K T #9 DO {HZ KX B ST 2B oK, L 245% B e 1 = A i 7K & DO 1% 5 15 B
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XARFRME . FS R 2 7T H, CO, MR E (FFIRIPHI(E) B 194mg/L &K & T B3] 52.42 ~ 65.36mg/L, 5347
Bohr 257 (B 1), A WAL E A KR R I B A, Root M MPEZ B A, B TR MR MBE, HKH
CoO, ESRB/NMAMOR  EARKECEAHRIAEYR EBHEE CO, REMM/NE/A, A EADBKRER
0, FIBE 7 (I W B ) H & A B 2 AR 4k, T 358 21 £ U B A R (b AN K, 3 38 B A 1Y Bohr 2 BI M R 1R V2 , R B
B F Root FIBAE, s AL L M 10 CO, BRMIR I B 198mg/L F RS 50me/L, B O, S EAEBEHFEL T, L A8k
FHAEARERBBMRE, B, DO EARAREMMEAEAFENEEZERKE K, H Root 25 #H1 B 3
L HCo, REMWBRAELMBLEARENS —BEEREK, BHRE Co, REMT 56.36mg/L B, MELE AT
BB, XURERAEAKAVEHNRHERRE . BEINFERAABEES, WM EIAE A HLO,
BHEMARE, EEWERERAEANERER, Y BEEAKAEHIBPEREFERIEK, EAK
CO, MEMBEKE, B2 HBAEAFFAKEERE DO MK CO,, IMERAKEARSHAEEINEBER,
E I, ¥ hnkik DO B (K CO, RERRERAEAFHEMUERBERNAR I %, VBB RBRINT
MG kPR A DO MAME RO S RE, RERBESE, ZENLA4ERS 0, FM N TRMAFE
£, N Ba b i & B 9 7R BUOE , IR FI 7715 258 B et o
3.3.2  JE SRR E A AT

(AR RENFBEEXEN FAaBARFHEELE, FERM(RZ)EYHE—RBIK
MHRBEENE, 20X REHEFNFELBRRE, HEEE S BN S EE RN LDy, = 6.67kg/ (kgbw -
120d) ; Lim,. = 3.97kg/(kgbw*54d) ;Lim,, = 3.97ky/(kgbw* 120d); Zac = 0.7560;Zch =2.222 , HEMEH K~1,
K2 B RHEEREHNY, WERTTRHRESETPFLEER(EHEERAS)EHA X, BABARE
BESHLEER(FHEERES)RH TR MHEAGHERSBER —ER WK, INFEE TR (BOAA(E-
N-EBREE-LFHERS TEEPHNAARS S BENEHESE, ATSBHENREZE, FA,p-EER
A% B-aminopropionitrile(BAPN) Je L v-4% Bt 2417 4 ) ——v- 45 Bt 3 -B- 4 & N % (7-glutamyl-B-aminopropionitrile ) 5
BEME N AF AR MR R RE , sk m B e 25, B R E NS S kB, m k- EERN
B Cu®* B B S AL B B 38 ok 81k B 9 S ] 35 90 ) 390 410 1 8t 4% R (desmosine ) 1 B 8l4% & (isodesmosine ) (& 1 ,
VAN BEREEOMBREN S RE N ERE, EHEMEBANR, ERIUE M ", REFAME
AR AN E MBS EITRY AKN B IBP XA ENAETNE S — 5K
A EHIE ERASFEE LR, F—FHESRAEBGE R E AV FR F R HTT, E8 LB F L%
BAEBT —ENEEENSEEA RIEHASNE LML, B - SRARFEARS eI, — &
RRAEBBBEHNER AFABLENEARSE, UBLOALERNZFHREK.

QEEEASHEAGENBIEARSENAR, SHTHRAGNHERE RBERRY, BLEA
HTFYUEEMEEEUVBERE RS MAEFRKGENFAEERBERTEN A, A EANEEGRE
AT FREENERREURATEYEITONE, BT EEaSHRAGANBENEORS R
MAR, SEZREE MABRKAKZHEAENBEINERRERABA AEBEHOR L RA N E 00 EBEH
ORVUASET FERETS  FREMSHR RS GoPD MEAALUE¥NE R EL W, KA E AT D
G6PD BB B /A G EBRIE L TANRBRNEZESBMAEEA NG BT, REFANEASNERE
AR B R S R BT A B R R T EMAENAE S HFEA, B, B
oM IERANES, AAFLERBES, BE AR, EARM BT, BB 2025, 4 i KR
ABYBEAETEASE WS T, BENTMNARAY SRR A M S AR RET N,

GYN“MER" ARG RE MG RN EE RRERRY, BAKESEKE LIS, 5§
FE R A 25 0o B 9 o A R I Y U RS R R AT AT, B A 9 RBC(JT /o’ ) K 199 + 2.02, WBC(JT /mm’)
73.95+0.020,PLT(J7 /mm’ )24 87 +2.19, Tl A &K RBC(JT/mm’ )k 214 £ 0.65, WBC(J7/mm’) K 4.05 =
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0.198,PLT(Ji/mm’) A 83+ 1.29, 48 TR, LM SMRBAREEER(p<0.01) , M/MIAF T, IE
HEAT RBCHARSETRHRFISLE, ERFEEAFE RBCHERSETHHT FEH BB, FH RBC
5 MBEEBS L AERBRETH, WEBEEFAAKAGIMREMER NERBLFREAITESP,
Me bk A& G E & ML E B (HbO,) BFMIEE , NS4 T — ot 0 RE B e e
BERBREESLOED (HO,) MAKEERE(DO)STELEFTER ARG RBELABTE, TR, 8%8
EamERGEl, MASIANNRERL THRERSN A THAES () SETHEMNER, &R
B 1 F 38 0 21 40 6 30 B A4 25 R LR NGB L& I 41 3 B3 (HbO, ) 5t /K (R 75 % . (DO) 0, BB 7, e 41
KOWAERIIRE, BN EFERARBBRATE Fe AEANKNEERE X=0.0786,5 =0.009, ZEE A B LA &
BR X=0.1568.5=0.023"", X—FARERHH Fe SRR EMAGSEAEENNH LERTEENE
Fo Fe WS BAEVBREFHEMBEEN, MRS HERETFEN, RERENSFER, Fe 5FEMIM IX 45K
TR, Fe WIMEMEAT FeBFRENSEFARESHMAE, X5 REEAXEM HO, SBE
FEERMAKF, F, B4 WBC WA T M Sl th & S s @MU/ MR S BB TRA, BT
1 ES 40 B B R A R RBE, RIP LA R BB SR BB IR DL — B A AR A, B4 WBC BTk
AENEHE :RApARP, XEREAS. B TOAREHRAEBNEE R, SN EET, BHEE
RSN R D . RGN/ MW SR EGEMR, MRARERE -G REAR, BNl /M
WEENHRES SEOMIEMN IR, O/ ERGEBRRKYIENER, ENEER™“ENER. &L
RS EMAEANGERIBRTRLAN,
4 HXRIF

HafhtBEEMERERTEFSEAM(EEIFBE—HN RN MEEERSE, EaBLRE— M REER
WAEBAELIRE, SERESREERANHEXR AP XS FHEMRIDEN R, DO BEMNHE T,
Root 24 & Broh %N I B EXE  BASH B EAR ST, HY K BRENEETE W= o HEHR
T, Ei VR ESFBEABENRESE EYRATEARAFTENERMKE DO & CO, B K4,
By Ealh bR RS RERT BRI FEEERHAEFTROGHIERAER, L4
fx b, BT IS A R B TRERT M REERCEANE AU FREER SR,
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