525 % H2 00
2012 £ 06 A

IR T2 B4R ( B RBHERR)

Journal of Yancheng Institute of Technology ( Natural Science Edition)

Vol.25 No.2
June. 2012

B8 SOD, AKP, Mk C3.C4 AANFHHR

FEA £ B AER,H

27,8 =, REK'

L WA KW R BOR 2B, B K> 410128,
2. IR RS IR BT, TU)1) BB 6250005
3. WP HOK T RARAR, WIE 220 413000

FEE . A fE KR 28 £3 °C F 451t 3% 8 (Monopterus ablus) (37.35 +0.89 g) AR &, ABEF
FEAREGRE S ABR (R AR TR HE B E) PESFE L AL
(R E A F LB (SOD) | BR M Fo sk 1L B8R 85 (ACPAKP) \AMK C3.CA) 9 - it L, BTR &
R BT, LT SOD FHARK A AFRE > B AEJEAE > #55% > Bpifl > ik (P <0.05);ACP EH
R A FRRE > B > IFRE > Wil > deik A6 ; AKP G HAROK Y B8k > AT AR > BERE > il >
ik > fnik ;AME C3 894-FRAR A IR > BIE > IR > il > &k Bk 4ME C4 8941k
RA KRR > FRAE > BAE > il > feik Ak, BT, A B ALEF 4K C3.C4 £2
SH TR AR B T 20A THREY , REBAREET 258 TRIEY; H&FEHFH

BpFoly RAEIE R RRTEHH S EHH,

KEWR FEE R TR ARSH
FESES:917.4 XEkERIRAS A

8% (Monopterus albus) , J& T & # H (Syn-
branchiformes) G EEEL R, 46 F UM AR
B, b EBRTRE R AT X B FEAN, £E &K
WHE . HEEEFRFER, ATEE LM
ZHAME, KZERSNEREWER, ERE KRS
W HFEMNEBELFEIRKKERZ—, BT,
REESFE RO 23 77, EET 100
58t

R RGER AP ARG ZREEAMEDA
BHHMASZD MR AREFIEE LR
BB, TERARHLARBE R R %
FRTHRY, Ak EBRRRMNEHSERES
BMAER R R Ay, 5L, B
BREURBRGA RS, HtEX T LK HSER
SRR IR E A Y ARG B RS
FEHReHRILEY, MERSEaE T Eh &
PUE LR AR S AL Y AL B B BR B B kMR €3

rfs H#E 2011 —03 -31

T EHS 1671 -5322(2012)02 - 0056 - 04

C4 255" H s Gle I 4 AR H A A A
B AAMRERNERRZR . B, SOD,
AKP ACP Fi#hk C3.C4 TR 3 HI7E SR B 88
( Trachinotus ovatus )'°', ¥ 8§ ( Oncorhynchua
mykiss) ") | ZRI B Y ( Carassius auratus) ') % 5,
P EEAMEXHE, MAERS MR RRE, 4
IS I G T B S Rl H AR A e Rt e
55, IR LR AR E R R AR PN HELR,
VUHA R 35 688 ) S 2 I 5 RO R SR T 4R it —
FEFRIBHKIE

1 #HE5FE
L1 ez

RO E SN B FET X ESEFEY . ’
HUME A4 26.19 £0.17 om, 4K T 37.35 0. 89

go TEEHNKFE (70 ecm x50 em x 30 cm) FE 3E
24 h, KB 15 cm, K R E A SE K, KA KR

EEWHE - +— - AR SHETTRITE (2007BADSTBIL) 5 23 2 #47 Mk T I (201003076 ) ; #ARE AR olk K2 A A 5 350

H (08YJ01)

EEF AT AREA (1983 - ) J IWRBEN L, EERF AR ERSRE,
BINEE BB (1974 - ) B BIBE, Bl 4 R0, EEBTR TR E RS R



B2

R R, % &g SOD, AKP, %A C3.C4 HANHEHIS - 57-

(26 £2) C, RGP BT RS
il
1.2 HERRESSR
1.2.1 W

BEPLEL 5 B EEEE , FZRIE/K 4 Sl ik, R
R T &8I /MO RASEEIT, 45
BEF54 1.5 mL EHEE LB, -20 CHHAE.
1.2.2 S

FEHLIEER 5 B EeE, F 2 mL TR SRS
e R ER BRI, M2 B EF 5 4~ 10 mL 2.0 %
th 4 CHEA®, 254 C,4 000 t/min B0 15
min, IR EER, -20 CHRFF
1.2.3  FFREEAE 738 | B RS

BEPLER 5 R E 55 B k&4 5E, f#F], 1
BOREFFHE SR VAL, BB . TKIRIBK B, IB
PR, BREE, R SV S R (V/W) B
BAEEK, B S RHTFIKKB PRI, RE
HIEAHT 6 000 r/min & BB FHRESLHLE L 10
min, B EIHW, -20 CHKFARRLE . WEsiER
WE,24h NERME, BELD B
(SOD) B2 PEBERR B ( ACP) FOBR TE B BR B (AKP)
YR AR ERAY TR EFFRAR &N E, ¥
& C3.CA R R ML AF R R A B R A PR B3R5
ElE. EHRSEU4MEEL I, RE%
SR EENE,

BN B IIEFR BRI AN T - SOD B 58

BERHASAEALE 1 mL REE T SOD M 35
50 % B Fr %4 [ B9 SOD &y —~ SOD 1% Jy B fii
(U);AKP B B RHARAEHEIT CHE
FRAEA 15 min 24 1 mg By BEEN 1 DM RERE
BRREIE AL (U) s ACP B B U B RAARE
H7E37 CH5EBIEM 15 min =4 1 mg By BE
B 1 AN RRUEBHREETE 1A (U) o #MA C3 %b
kG4 ZRABRAABED T & ME mg R E
Ro SOD 3514 887 & U/mgprot, ACP, AKP 1% 1
{2y U/ gprot, #MAE BN Ky mg/ gprot,
1.3 HEGitaH

R R FHE + 4rrE 2 (mean £ SD) R
7, BAEF SPSS 17. 0 #4347 One — Way ANO-
VATEST, YEZRBEN(P<0.05),kH
Duncans #fTZERKEK

2 #HR
B 1 AT, 3 8 R R A U R AL Y B AL B

C TEPERW R AR > B RE > BEAE > KW > BRiE >

M. HA, B R EAC TSR,
BES5HMbSHARYERBE (P <0.05); BN
MR PR A BB ER A B E, KIS
SURFHPRE(P <0.05) 5 K5 P S L g
TEPEUCT PR B AR , EL8 25 3 T Il A .
W(P<0.05),

F1 ABRRAL/H SODACPAKP FHERIME C3 4ME 4 SR EHE  IFEE)
Table 1 The activities of SOD,ACP,AKP and the content of Complement C3,Complement C4 in different of

tissues of Monopterus ablus ( mean + SD)

IR SOD ACP AKP *MEk C3 #ME C4

Index U/ mgprot U/ gprot U/ gprot mg/ gprot mg/ gprot
1% Blood 14.36 +0.18" 24,28 +5.40" 1.59 +0.53" 2.95 £0.33° 2.09 £0.29*
FEW Mucus 21.56 +0.30° 22.38 £2.87° 4.38 £1.09" 1.94 +0.03* 1.50 0. 14*
EHE Kidney 39.70 £0.23°  486.03 £4.22°  218.95+6.47°  74.73 £8.04° 30.10 +1.59"
JFHE Liver 43.80 £0.14°  261.03x1.67c  113.69+0.78°  135.63+5.21°  93.13 +2.65*
%38 Intestine 19.65+0.31° 142,86 £2.16°  23.13 £4.23° 47.36 £3.56" 28.88 +1.74"
B#AF Spleen 39.53+0.11°  720.66 +24.63°  42.47 +0.41° 64.78 +8.05° 74.73 +7.26°

E R RRANEFEAFTERREE(P<0.05),

RNEH LR RV B BR B 6 P AR YO « A >
BRE > JFFRE > B0 > MV R, B R B
REEtER, HEXEEEER TS HMEHEHR
FERUEBRRRBEHI TS (P <0. 05) ; B I P AR M B
PRSP COR T I RE (P <0.05) , Kif ¥4} B 3%
T S L M FIRS VR (P < 0. 05) ; FFAERR

BRI EER T RSN, AR ES THE.
MRFIRER; MR FRS R P R BB B IR 2= R
NGE R

)40 2R Bk 1 R T P 0 AR R O <
> FRRE > BRAE > B > KW > M. AR R
K AKP {EHER B E (P <0.05), Hi, Bt



- 58 - HWM TR (B RPHEER)

HAH

WA R BT MR AR Z .

#ME C3 M& BRI : R > 51 > japE
> 3 > I RS VR, FF A B B A o T R I
WHME C3 WEBERBE (P <0.05), L&A
W AME C3 S EERARBE(P>0.05) ;#Mk
C4 & BARWCH - FFIE > BRAE > 'S HE > il > 1
WA, P S B, BSEMgHAER
B¥E (P<0.05), gt haME C4 & BEIUKT
FRRE, B S5BE  E I R AR P S REER
BEMAGEREMNFEFHESREERAE
EBBERTIMBE AEPHEE(P<0.05),

3 itig

AL 45 R BN, B8 AT A SOD 1 M &
&, ERER THMALPHEE. X585 Sin-
rus astotus) '°} . B ff1 ( Pelteobagrus fulvidraco) '
HE5ISHEL, BN aHad, EXEE T E
EJER S REREN RS SR RS
YRR EESRE, Rat A& = £ R
HWEY BEESHEDE® . SOD RAey ikt E
EMPUEEE, BRI S E NN NE 5l
xR . SOD ZERFRERIE M, AT Ak S
FEARWE R 45 P 490 S 7E PR o BE BRI B P A 1
HEmERX,

AKPIEHUAKBEAC B 3 BB Z KR 88, & Bk
7R TR A 3% T 465 #4012 T 144 50 Wk 41 R X IR R Ay
RBIFERAER", ACP FERM AL P EE
EMTFHREAN, REBENITESE B 5%
IR RIS S A £ . AL LRI, B rp
Hy ACP ¥ & &, B EH IR, T AKP 78 B ik
TEHERR, FHE PR, LB AKP ACP 7E % #ig K
NEEREIEVER, Press ZfEfk M (Salmo salar
L)) fy B R B U op & B, AKP 2 R 48 B 4
PRASEE, ACP 2 E W 40 L A9 47 S Bl , X U 2
TEORIE ARSI AR I H P R B, AKP I M F
BHE > B g > FFIE > iy, XL 45 R 54 5L
I AE REEA ML, T ACP ZE5RTE 88 65 & AT ik o
RS, XEARERERGHES. XARkY
AKP ACP R R HUE A RIH R B2 i Th Rk
REMEEERRA X FHMEEYEa
REBWEMASE, ENEFHFLE ALK
EL4H At B B 40 M. B 5 R A M R A M
atTI8 g 20 MR R U T4 A B A T L
ARAR LA T A . RO A

MRS, BB A e 5 2 &, [RIBd L P9 B
B RR B8 (AKP, ACP) | i B 45 /K f% B8 RE L
%k, FURAOKB ™ . BTl ACPLAKP 72 ¥ i
FRE AL P R TE MRS

MER AR Y BRI EE RS, B
16 5 B DL SR AN f i i AR AR A, T €3
C4 BAMARGE M B4y, LI 45 R R Mg
AT RE R A AMA C3 kMK C4 & BBR , bk
HA BRI 4 C3.C4, 53X 5785 0 ( Ga-
dus morhua L) %™ & 8 ( Hippoglossus hippo-
glossus L) %16 4y 6 B 253 ML, 138 9 HF R
RAMES W EE AL, Wi £ B IR £ (Anarhichas
minor Olafsen) fIAMA& C3 (L ZERFRE P FRE™ X
ATRE S AR SRR KRR %,

AR R R E RREAR AN
Bk bR A BR AN L B VA
SRREL I T B R — b TS K, BT
DI RREUR E — AR B EE, A
RRER AN M o W B R BR T B RS R R A
& FME A BB . SOD  AKP 253k 45 5 4 88 H
FEI bR R S R AR S R AN 4 R R RS
WP RERL DU, AR P X IR R R R Y
B 5tk s i 4R T = A A PR — B M R T HE BT
RIERE AR, AENEHERUEEL
MR BCESFF Y B /ER, B BA R ThEE, @
KGEFBRARZRLB AWM EELS,H
HAEARREHE 4N FhR A . B g
R ZENLRZ DR EORIKAT , B v 4R R
PEFT AL T | 5 30 I, I B A S I A B MR B4
MIHLA =4 # SOD ,AKP  ACP %}M& C3/C4 454
RREEEYRGSSHP ., EIEEP
THALIE b R 41 SRR R, B 1k R A AT fb
H SR ANUE, BT L3R4S Rt S AR LB A1)
JEAE i AT ARG

MBRERF YA GEINEEAN, LY
HEMEFRYIR, ARIUERB 7= B8 $0
R AMESE, R BEFRAL AR E E SR
HEWROER . —BRT, R0k
TR S RETE MLV P AR Y, S A B 6 1l Y TP R
kel 4y SOD,AKP ACP #M&k C3 #MEk C4, A
LI R E X TUR R R i M R A
BT A R AR R , 58 B X 4 G5 R 4 A
4y B &2 E RIS



%2 85, 25 8% SOD, AKP, 3hk C3.C4 GBI BIS .59 -

&% 3Rk :

(1]
(2]
[3]
[4]
(5]
(6]
(7]
(8]
(9]
(10]
(11]
(12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
(20]
[21]
[22]
(23]

[24]

[25]
[26]

(27]

[28]
(29]

AR Bl 5. s E ML g R4 [ M. JE3T P E R AR#E ,2010:35.
RN, R AIEFRBETIRAR[T]. KAEAY)ZR ,2007,31(3) 1425 -430.
WA, B RS KT R (M) U S HiRAE,2008 .1,
Anderson D P. Immunostimulants, adjuvants, and vaccine carriers in fish: Applications to aquaculture[ J]. Annual Review
of Fish Disease, 1992,2.281 —-307.
YuZ N, He X C, Fu D K. Two superoxide dismutase (SOD) with different subcellular localizations involved innate immu-
nity in Crassostrea hongkongensis[ J]. Fish& Shellfish Immunology,2011,31:533 - 539.
X XE, B4, 200 L. 5P 880 MBS S A MR PE B AR B8 (0 43 B LR IBARE (D). B K B2, 2011,7(2) 149
-54.
Lévoll M, Kilvik T, Boshra H, et al. Maternal transfer of complement components C3 ~1,€3-2,03-3,03 -4,C4,C5,
C7, Bf and Df to offspring in rainbow trout ( Oncorhynchua mykiss) [ J1. Immunogenetics, 2006,58 :168 —179.
R BER, G, % ZHREHERRARF TEENTI]. 3145 2E,2006,41(6) :97 - 103.
Bk, ERT, /NP, % IRELWISE R RI414R SOD Rl T RS0 HLBeATaE[J]. RS2k 2k ,2010,3(3) ;150 ~152.
XUSCHE , BRA s, SRS, MBI RFHLUP R LR A [T]. BotEY 4 ,2003,12(1) :98 - 101.
BE L BRS5,SEER, S BENEREATER AR EEREEER [ J]. 2000,7(2) :259 - 262.
Roche H, Boge G. Fish blood parameters as a potential tool for identification of stress caused by environmental factors and
chemical indexical[ J]. Marine Environmental Research, 1996 ,41(1) :27 -43.
Rk, K, EI R, 5. KRR RS R B A0 R R R s [ 1] WAkl ,2011(6) <12 -
18.
T HM, B, R AREMESH SaEMVEREER [ M]. 9% . B UFEE K R, 2004,
Press C M, Dannevig B, Landsverk H T. Immune and enzyme histochemical phenotypes of lymphoid and non — lymphoid
cells within the spleen and head kidney of Atlantic salmon ( Salmo salar L. ) [J]. Fish & Shellfish Immunology, 1994 ,4
(2):79 -93.
PIEKHR , VFIR, TR RE4T , . LGIXTUFR P ACP.AKP BRI 4 fRfLF BRI ()] EE %48 B RPN, 2007,46(6)
947 -951.
PR B LB RRAREMENRET]. 1997,21(2) : 152 -155.
HAKE,IES, Bedh. ARG HAMAMBNBPTFBEL]]. KEEY R ,2000,24(6) :648 - 654.
B R R AT M F R [T]. A=, 1997,21(1) :69 - 73.
Neumann N F, Stafford J L, Barreda D, et al. Antimicrobial mechanisms of fish phagocytes and their role in host defense
[1]. Dev Comp Immunol, 2001,25(8 -9) :807 —825.
Lange S, Bambir S, Dodds A W, et al. The ontogeny of complement component C3 in Atlantic cod ( Gadus morhua L. )
— an immunohistochemical study[ J]. Fish& Shellfish Immunology, 2004 ,16.359 —-367.
Lange S, Slavko H B, Alister W D, et al. Complement component C3 transcription in Atlantic halibut( Hippoglossus hipp-
oglossus L. ) larvae[ J]. Fish& Shellfish Immunology, 2006,20,20:285 —294.
Marie Lovoll, Roy A. Dalmo, Jarl Bbgwald. Extrahepatic synthesis of complement components in the rainbow trout ( On-
corhynchus mykiss) [ J]. Fish& Shellfish Immunology, 2007,64.721 -731.
Ellingsen T, Strand C, Monsen E, et al. The ontogeny of complement component C3 in the spotted wolfish ( Anarhichas
minor Olafsen) [ J]. Fish& Shellfish Immunology, 2005, 18(5) ;351 -358.
P, R, BEE. B R AR ARV ERER[T]. sh E¥IER,2006,27(6) 24 - 28.
Palaksha K J, Shin G W, Kim Y R, et al. Evaluation of non — specific immune components from the skin mucus of olive
flounder ( Paralichthys olivaceus) [ J]. Fish& Shellfish Immunology, 2008 ,24.479 —488.
Subramanian S, MacKinnon S, Ross N. A comparative study on innate immune parameters in the epidermal mucus of vari-
ous fish species[ J]. Comparative Biochemistry and Physiology ( Part B) , 2007,148.256 —263.
Press C M. The Morphology of the immune system in teleost fishes[ J]. Fish & Shellfish Immunology, 1999,9:309 ~318.
TR, PO, £ I A T A AR AR MR S RO S [ ] Rk ##,2007,35(22) :6 805 -6 806.
(T35 69 1)



2 FIL: REARSERRER  BY L BT B - 69 -

Practice Method of Reducing Soda Iron

YUAN Jiang
(Lianyungang Soda Plant, Lianyungang, Lianyungang Jiangsu 222042, China )

Abstract ; The traditional method for reducing soda iron isto add soedium sulfate and magnesium chloride, but this method of soda
ash production would cause the following negative effects :blocked furnace gas system, soda ash, effects of heavy ash production.
According to the production practice, this paper put forward the new method to reduce soda iron:using non metal and corrosion
resistance of metal materials, improving the neutralization of water concentration, reasonable cleaning alkali manufacturing cycle
and stablizing production conditions. By reducing the sodium sulfide dosage, prolonging the operation cycle of calcining furnace,
the cost of production is reduced.

Keywords ; Corrosion; role; affect; methods
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Tisssue Distribution of the Superoxide Dismutase, Phosphatases and
Complement Components in Monopterus Ablus

HUAN Zhi-li', MAO Pan', HE Lian-bo’, HUANG Yun', HU Yi"?®, DAI Zheng-yan'
1. College of Animal Science and Technology, Hunan Agricultural University, Changsha Hunan 410128, China;
2. College of Animal Science and Technology, Sichuan Agricultural University, Yaan Sichuan 625000, China;
3. Yiyang Yihua Aquatic Products Co. Ltd, Yiyang Hunan 413000, China

Abstract: The Monopterus ablus (average weight: 37.35 +0.89 g) were bred in the temperature of 28 +3 C. The tissue distri-
bution of immune - related enzymes including the superoxide dismutase ( SOD) , alkaline phosphatase ( AKP) , acid phosphatase
(ACP), complement components C3 and C4 were examined with enzyme analytical method. The results showed that: The activi-
ty of SOD in different tissues was liver > kidney > spleen > mucus > Intestine > blood; the activity of ACP ranged as follows:
spleen > kidney > liver > intestine > blood > mucus; the activity of AKP ranged as:kidney > liver > spleen > intestine > mucus >
blood, the content of complement C3 was liver > kidney > spleen > intestine > blood > mucus, and complement C4 was liver >
spleen > kidney > intestine > blood > mucus. Those results indicated that the activities of SOD, ACP, AKP and the content of
complement components (C3, C4) in liver, kidney, spleen was higher than that of other tissues.

Keywords : Monopterus ablus; SOD; AKP; ACK; complement components; tissue distribution
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