517 55 4 WK=K E R Vol. 17, No. 4
2008 4£7 A JOURNAL OF SHANGHAI FISHERIES UNIVERSITY July,2008

TEHS: 1004 —7271(2008)04 — 0440 — 07

AR R & &R 47 M R S F8 4 Ul =
R EL 3 7 SN AT 7K B A

. 1,2 . 12 2 3
B o, BXO, R, BEE
(1. EVgIg e 25TRITE, 1 200090
2. PR RENRRBEAESH AR EIESLIE, g 200090,
3. TR TR A I SIS MAFVA S, I 200080)

8 BN A I AR T E R A L R R K X MR AR A A T 32 d EEISLE . M
RIS IRIERR, /(151 )CH(25 1 ) CKREF,2 IS A TEH Hb &85 (77 £9.50) ¢/L,RBC
H7(1.98 x10™” £0. 13 x 10") ind/L, WBC 3 (2.06 x 10" +0. 12 x 10'°) ind/L,SOD 754 % (106. 21 =4.09)
U/mL, T ERE R (224.53 £16.98) U/mL, BELIHERY ,7E(151) CKRT, 20 BS BEH JHER
FIW ] B 5 MR 7K 3 2 iR IR Hb S B M 53 IBAZ HH AR E LR MALRARTESR; =4[
#) RBC #7027 =401 WBC ¥ friglz>, B =4 R B 2 ; =4/ SOD IFHEEERE dRLER, X
BARFMAFNEHNES B ERAENE . FRIUR REEMNE B MY TR 7 M KB A2
AHFREBESHE T B EMERE BRI T — W BRI A T 14 .

PS4 Y 3] 5= 0 ik Sl = IV WL R N

HE 5SS 917 SCHERARIZAD: A

Parts of hematology indexes of Myxocyprinus asiaticus
and the response to the water of Suzhou Creek

PAN Ying'?, TANG Wen-qiao'*, ZHANG Yin-jiang’, GU Jue-rong’
(1. Laboratory of Ichihyology, Shanghai Ocean University, Shanghat 200090, China ;
2. Key Laboratory of Exploration and
Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai 200090, China;
3. Shanghai Suzhou Creek Rehabilitation Project Head Office, Shanghai 200080, China)

Abstract : Suzhou Creek is a famous urban polluted waterway in Shanghai, which was regulated for several
yeas, but the harmonious water ecological system has not been built. On the basis of testing the hematology
indexes of Myxocyprinus asiaticus, this paper used the Suzhou Creek water to do some toxicological experiments
to M. asiaticus, which lasted 32 d. The hematology indexes indicated that under (15 +1) °C and (25 1) C,
the average hemcglobin (Hb) content of two year old Chinese sucker is (77 £9.50) g/L, red blood cell
(RBC) is (1.98 x10" +0.13 x10") ind/L, white blood cell (WBC) is (2.06 x 10" £0.12 x 10" )ind/L,
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the SOD activity is (106. 21 =4.09 ) U/mlL and the lysozyme activity is (224. 53 +16. 98 U/ml). The
toxicological experiments indicated that under (15 1) °C, there are notable differences of the Hb content of
two years old fish between the two sections of Suzhou Creek which was aerated, circulated and sterlized the
control group, but there is no difference between the two experimental groups; there is no differences among
the RBC of the three groups; WBC of the three groups all reduced, and there are notable differences among
them, the SOD activity values are close among the three groups, and there are no differences among them. All
of these showed there is a intimidation from the organic poisons and the heavy metal in Suzhou Creek to
Chinese sucker. The study foreshows that the low dissolved oxygen and the poisonous microorganism can
become the key ecological factors to harm the existence of large fish in Suzhou Creek, so improving the water
dissolved oxygen and eliminating the poisonous micreorganism will be the control direction for Suzhou Creek at
the next phase.

Key words ; Myxocyprinus asiaticus ; hematology indexes; response; water of Suzhou Creek
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EJERIRRA BRI, TR A RSRS8O B DU X B SR R 30 . 5IABR
B1ERIEAE R, R HUGEE E S R RS WA RE AR @R EAE T,

PR fg £ (Myzocyprinus asiaticus ) 18 AR VT# DLE)—FP R HEYZ BT 4025, 1988 AR 45571 o B K — B A=
PRI 1H A 2R e N TSR ER B B N — MR SR fa, BT,
R B MR CAIRE (EEBEEYZEF T HHRENR . ARNMEIERZ B 5 EBRE RN
FEE R F AN, R IR T R BB B R AR o I I VR A AR T JR 5 TR0 K vt R

B8 R BRI 5T , NMEREFFIE HA R PIFR 464 , A B THEWTREAS IR R AR A K A S RGN
R AR T

IR T

L1 B
SCEFRRAR S0 2 8, T 2006 4E9 AW AT 7R, ABF AL AEFE A, 11332 B, KK 13 ~15 cm,
AT 55 ~90 g, BTN, BRIEF R, YISFAIN RA K HERS 48 h LI E HERIMTH

B TEMERITUE , A KR B IEEE B R K, BB SUS MK R SR AR BN , SE AN T BR G RE R FE— L fa]
BHRIEAEY . LA A AE R WAL E (EFITRIMEIMTEZREIN MK, ERTE
KR VIR AT R M E AT, B HA 70 cm x 50 cm x 49 em By 3 D ROKFT A T YT, HBD
50 cm x36 cm x36 cmfy 48 N/INKFERT LS. LRFPKFATEST 15 CEIR THRRKEANTIFE 3 ~4
A EHSEEsE NISE SR . DR SE 30 5 18] B AR 4 gl B, BT DRVR L I B (8 SR -
EHEFT:6.3% ;HIBET:0. 8% s HLF4E:0.3% ;7K 53 :91.2% ) , & H 9:00,16:00 & HMR—IK, IR EHH
JEFE 2 h NEERZ5E
L2 SRt
1.2.1 mEFERSHEFREITZE

BOKIRA(25 £1) CTHI(15 1) C2 ANLIG4, S 8 Bk, KK (13.89 £0.29) cm, (K&
(69.64 £4.72) g, 47 2 A/KFEFEFR . FrEN 3 d 5, BAMREA 6 BRI, HTLL4 M (RBC) \H4
Ja (WBC) A AL E P (Hb) & B | L 758 UL Py /L B8 (SOD ) 1 4 S I T R I MR o
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1.2.2 [0S 4R 4Rd T3 0 0T 7K Y e 2

SCIGRT, FH 2007 451 A 10 B 2R [ A0 RLA) B A IR 0] K FR 58 R Ge b A7 TR AR v, LME &%
KEEMAE LB KENEIEYMESRE, LR A TN FIE RIS K H (A 4, AR
H 2007 4E 1 A 15 H) AR SRR 2 (B 41, SR/K HBAR ) 55 3 AN, B A R/ EIERY 3L
6 42 B, F5r5RAE 6 N ETKAEH . K VKB R (15 £1) °C, 785 B LAFER BRI I &0 B
I MBFIEIREE ., FEM 2 d JFR9%E 1.2.4.8.16 .32 d REMA MAE, BIRGHBILIS B, K
2 BT m4nfait4ci Hb &M e ,3 BT SOD FHENE,
1.3 Ehk
1.3.1 migxEeE

S A B R AR AR EE S 200 mg/L ) MS — 222 Hp fift il YR R, BB kR, 2 B
MEAEHH 1 min REGEEAZSE | o/L FRMUBNHNELERER; 7503 BRIOENH M E#HE,
W/NEfEF 4 °C L 6 000 1/ min PRI DAL ESC 20 min, SREUMIERA -20 CORFERFRN. BE
R I 5 3L BT AR S R (FB#8E] 0.01 cm) FHUAE (KFH8 21 0.01 ) , LIRS XS B 40 f 1y
14 (15.52 £0.39) cm, #8E(70.36 £7.15) g; A HIMAK (15.50 £0.45) em, E(73.03 £9.44) ¢;B 4
PIRK (15.32 £0.34) cm, T (64.27 £4.96) g,
1.3.2 miK&EEEFRNNE

223 BB 114 I YR ST B RS 4T 2R U E 43 ( Hb-1002 BY) B3 % Hb & &, ®AeNE MmN sS
SRS A4 R (1 T 58 o A A PR D) R, BRI BRI EI0R ( XB-K-25 &) 34, B A
BEMEMWR. HEXWT:

H 41 (WBC) 5 -
WBC (ind/L) = (4 AR FFHE P E 405 x 10 x20 x 10°) /4
LIA0MI%(RBC) 58

RBC (ind/L) x10" =5 A5 75 H LT 4R 5T x 5 x 10 x 200 x 10°
1.3.3 miEALEFRNNE
MLY% SOD & M ANV B BERE M4y AU SOD ME mEA & (MW TR ENEY AT ME, BT
THEHE I A Excel-2003 J¢ SPSS1S. 0 434 LR # TGt 047,
1.4 X RRZE K o5 PR AN [E) 3] B 7K By 5

it HRH A K B T SR B AT — R g,y SEME . SEI 2K B 7R dn T 2007 45 1 A 7€ #9-F
P{H. IR ALK R A pH BRI , v Eoxd pH A4RT15 .

x1 WRARFMITREREAR

Tab.1 Water quality of control group and different sections of Suzhou Creek

B8 Xof BB S A (RTBRETE) B 28 (UYL BRI )
b1 (%o) 0.5 0.4 0.4
DO(mg/L) 9.37 2.02 1.93
COD¢, (mg/L) 3 25.41 25.76
£ (mg/L) 0.5 9.50 9.15
BOD; ( mg/L) — 8.46 8.50

= SRR T 2007 8 1 A MRS IS MDA E

2 4

2.1 2 R e S o I IS AR
B3 2 1AL, AE 2 IR AS f 09 % 4F IV HE AR P, Hb &R (77 £9.50) /L, RBC
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(1.98 x10"” +0.13 x 10")ind/L, WBC J3(2.06 x 10" +0.12 x10") ind/L,SOD 3E#:4(106.21 +4.09) U/mL,
RSN H(224.53 £16.98) U/mL, (25 +1) CAH T g Hb 58 SOD ST (15+1) CH,
HARZTHERR A (15 £1) CHAAMRBRE#MEF (25 1) CH, RERRNRE T HEREA SRR, E
GHESNERAARNFRME FHERAERBEELAZMYITES (H & &: P =0.378 >0.05;RBC:
P =0.337>0.05;WBC.P =0.576 >0.05; /A B . P =0. 095 >0.05;S0D: P =0.560 >0.05) ,

®2 2 IREE&ARES MKFIEIR

Tab.2 Parts of hematology indexes of two years old M. asiaticus

IR Hb RBC WBC SOD i R EEE
(C) (g/L) ( x10?ind/L) ( x10"ind/L) (U/mL) (U/mL)

15+1 67 +18.41 2.1120.18 2.18 £0.21 102.12 +5.85 241.51 +15.09
251 86 +4.04 1.85+0.19 1.93 £0.36 110.30 +11.58 207.55 +3.77
i 77 £9.50 1.98 0.1 2.06 £0. 12 106.21 +4.09 224.53 +16.98

2.2 MK 2 R AR 8 Hb & &A1 RBC . WBC 1520

TESCER BRI, =4 A Hb & AR5k RGN, (A EA R/ R EFSFREW LTk sh. 2 1L
7 Hb & B SE R R TXT R4, i T MW F5 55 32 B /K 5 B A SE 00 KRB LR s, 57 =5 A
RLOANEARTEST, TH=ZHZEFREER(0.01 <P=0.015<0.05) , K X 45 A HZIH
EZHEFE(0.01 <P =0.049<0.05) , X415 B A2 8] = R B3 (P =0.006 <0.01),A B BTG
#ZR(P=0.679>0.05), RBC XA FHEHH S Hb S EMLAEMES, B -HHWREHIK
R, TESTRAN=ZHZ A TR FEF(P=0.348 >0.05) , Hh X HRAM A H XRAMBHL AB
P E TR, P E454 0. 140 0. 54551 0. 470, K F 0.05,

120 3.00E+12
—— - - - A4 —a B4 —— X4 = -A%H —a—B4
100 /‘ 2.50E+12 |
~ / - 3
E" 80 E 2.00E+12 [ -
i 60 @ 1.50BH2 [
£ w B 10017
= % i
20 -
& 5.00E+11
0 ° 1 1 1 A 3
0.00E+00
1 2 4 8 16 32 1 P 4 8 16 39
R¥/d R¥/d
B 1 SNk ARAS £ Hb 5 8 B8 B2 ST RS RBC B9
Fig.1 The effect of Suzhou Creek on Fig.2 The effect of Suzhou Creek on the number
the hemoglobin of M. asiaticus of red blood cells of M. asiaticus

B3 [T 3 Ak BN 2 iRJE® WBC (R0, =4 WBC TEEA R A BHE T, SKRwM,
SHMEZAEMERR, BEMZREET. WARTEMNERY, ZHaK WBC EZFREZE
(P =0.001<0.01) X fRLH 5 A 2 AR N 27 EE (P =0.008 <0.01) L5 B HFKIA
EFHE(0.01<P=0.027<0.05),A45 B AHENWAEREEZF(0.01 <P=0.025<0.05),

2.3 FRINTIAKST 2 e MRAR £ SOD &k

= SOD EMER IR F RIVE S AR FR(E4) . ZHNEBAETHERE, HFx
H4 A S BHZFATER(P=0.119>0.05) , EXT M4 5 A 4 X HAS B ALK AB FIHZFA
T REESF, Hp P ET5)%:0.286.0. 143 1 0. 185, K FiE F(H 0. 05,
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1.40E+10 140.00
a —— R4 . A% —a— B —o— 4 - - A—a— B4
N 12000 F
= 3 A
= E 10000 _
B T 000>
g “g[{ 60.00 |
=
i g 40.00 [
20.00
0.w 1 1 il L ]
1 2 4 8 16 32
R$/d R¥/d
B3 ZRHEAKT ARG 2 WBC HYR M B4 FRMERKx IR AR FLIfL s SOD w5 MR R
Fig.3 The effect of Suzhou Creek on the number Fig.4 The effect of Suzhou Creek on the SOD
of white blood cells of M. asiaticus activity in serum of M. asiaticus

3 e

3.1 JRARAMEFIEAR A R

i AR AN B B ME R A B RER — MG 4, BOR 2R AL AR 964 , I
ZLEEH LI 40 A (erythrocyte ) F1 (5 Il 48 MY (leukocyte ) Jy % FATE 4R . 5 B U A9 3 [ H A JLA £8 3¢
(R 3) ML, A AR Hb 4L TERAEE B @R —BKF ERERTETALHANK, MIFALL
M ZHEE B AR AT | f5 2 (B duAl TR LA 28 A — oK F o BRI A9 B I 4 M2 B 35 iR
TRECWERIUFETE B 628, 5Bl a0 Y, B aina EHams, BER T8 (5R3) .

EHEEET SOD B E AR IR MBHE R, HIEWENMEREMET R, 5 & KIFFMEE
WHA K. SEATRAALL, IS E RIS D T 2 8 SRR 9 T8%, BERTEASE EE
TS, RS R SOD JH ML bl S [RGB EE AR A 2N B AR (R 4) .

3.2 ARG MBS BRI JH K o )

KEFHANEY EeR AFMEDURBERAFHMS X AR A=A, FHI,
it o B BB AR TN AE I IR FHE AR MU E , 7T DA MUK AR I B B 3B R 2 %

KR 2 RAANE BN S RIES B BT H B R P I P I K 4 R 57, H Hb &8 53
HEE THEER BRBANIERHARNTER . =4 RBC Gz, BHSHZBIYTESR. SEE
BRRDK A PP RRK A AR WBC B 5X AR ZR 2%, MLRARMA REER, RAZS
—EHIKALHE TR T A B YA VSRR RIS AER R, FHTDKF A M E SR
1B AR Hb & B4R EH R MR 74 T — E R, NIRRT Rt alk
HAJETNRER WBC A T BRI o BIIR MBI (AR IR AN AR 2, K B 45 T3 B K

SOD EZ 435 F MBI RALIAS i, LB A F (0 7)) RAEBMLE N M —2 4R, 2
PURBT I SR E R R KRR —, T LIERAED AN RIREN 0 A HE RIF AN B B
FA P, TS B B A RS I RR A 1 EALVE A (R IF A M i IE R A . B 5 5e i
PRAETTAE Y REALRT , 272 A B A IR P4, 1A DNA BT e Bt A4k BB 1 R IE %, S DA R
PRI o SOD FE{H 40N 2 3 Bkt E P REEEMEM, AP+, 40 SOD EHH /T

HAME , X ] BE-5 B/ SR A R A B TS R R 2 B ASSRE , K B B AN TR X £ 1Y
SOD {& PR WA, BB 0% H 220 14 Y25 0 7K 0 5 9 B AT T BT 7K B Mol 3 ) S Ao iy R 48055 o BF S ) e
Wk, 6 FAAR f %k 7 B A 7B T 18 T, SOD I 1 52 U3 /3 AR B a3
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Tab.3 Comparison of the indexes of hematology between M. asiaticus and other fishes

Hb

RBC WBC

%* ‘(T < Uit b
Fh2 AI|RCC) {4 (em) &E(g) (e/1) (x10%ind/L)  ( x10%ind/L) SCHR A
I _
(Arimht;ffs nobilis) 1 %l{é A 28.5~36 450 ~1150 60.3+6.38 1.59=+0.19 - (4]
rp (b
Hf
( Cienopharyngodon idella) - 25.6+9.2 468.6+390.8 70.0£9.00 1.89£0.22 2.30 £0.70
(Hypophthalm%nhys molitriz) - 21.2+6.1 248.2+218.177.0+14.00 2.02+0.29 2.49 +0.70 (5
i
(c .nfcarpio) - 25.5+2.3 623.6+143.5 97.0+9.20 2.01 +0.19 1.93 £0.67
ypn
gl (61
(Carassius auraius) - - 49 ~50 52.3£3.20 1.06 £0.13 4,95 +0.51
73k 5 11-12 8
. ~28. ~ .8 £6. .58 0. 11 - t4]
( Megalobrama amblycephala ) R 21~28.5 400~750 89.8+6.90 1.58x0
fi
(Coﬁqui?fﬂrus) 251 4.21+0.48 1.35+0.34 95.9+3.91 1.84x0.28 5.25+0.43 7]
1
(Mysmj‘ﬁffptem) 10.7+1  10.74+1.1951.35+12.30 63.6+4.2 1.29+0.10 - (8]
3 il
(Peltefb&g%fj;aﬁ_zhelli) 10721 14.45+0.29 40.85+2.65 61.6+3.60 1.31x0.07 -
a,
el
(Silum"’ﬁnzjiomlis) 8 i;gm - 22.6+3.8 30.5%15.54 1.61 £0.17 4,70 +0.29 (9]
K - - - 122.5 2.52 4.03 [10]
( Leiocassis longirostris)
LA LR - - - 92.0 2.20 9.56
(Ictalurus punctatus)
5 - - 66.3 1.18 7.02
( Liobagrus marginatus)
Lyl [
( Channa argus) - - £ 1100 - 3.05£0.22 0.24 £0.02 ]
(f?ﬁi) 5~8 30 ~40 1500 ~2000 79.76 £10.5 1.57 +0.37 1.54 0. 24 (12]
SO.
i
( Rach Eﬁjn%amd ) 24 ~27 - 675 ~1650 7.42 20.22  2.69 £0.86 1.50 £0.01 (1)
ac. ycen um
s - - - - 0.85 2.24 (14]
(Acipenser sinensis)
MARs 15«1 67 +18.41  2.11x0.18 2.18 £0.21
( Myxocyprinus asiaticus) 25 13.89£0.3 69.64£4.72 o 04 1.85+0.19 1.93£0.36 I
yxocyp

#4 BiEeS5HMEXNFRHBIIESLYILLERERLR

Tab.4 Comparison of the indexes of lysozyme and SOD between M. asiaticus and other fishes

B KERCC) K (em) &\ (g) HEEE(U/mL) SOD(U/mL) SCHER 4k
X i)
+ x1. £3. £5, 46 £1. (15}
( Cuenophargngodon idelia) 2+l 10+1.3 20 £3.0 101 +5.32 37.46£1.34
i
.’E . 231 - 160 + 15 260. 00 3. 27 - f16]
( Cyprinus carpio)
. S . 20 =1 - 100 ~ 150 631.6 £1.47 272.28 +75.09 (7]
(Acipenser schrencki)
PRI (18]
( Sebastodes fuscescens) B =2 10~14 90 ~110 - 130
SRR
. IR IR A . - - 15.34 336.7 +13.5 99.43 +4. 69 (9]
( Squaliobarus curriculus)
. S . 28 +2 9.93 +0.44 18.47 +2.28 215 +4.33 86.70 £2,.35 (20]
( Micropterus salmoides)
lﬁﬁ%ﬂ@ [21]
( Claris batrachus) 25 ~32 13~15 15~25 650 80
JiihgeE 15 241.51 £15.09 102.12 +£5.85 A3
( Mysocyprinus asiaticus) 25 13.8920.3 69.6424.72 7552377 110.30 £11.58 A
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