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FEST L- S ER AN IRXT e &R I 7 NO 7K. NOS iGN REIEFRHIE N
FITE,HR, AN, WA E, A, ETL

(KRR FLBE BT K PRI FL0T, A0 LA 1 250 5 7R s T ORI =L TR /1 510380)

18 E . X 22 8 (Haliotis diversicolor) 4y B3 5 kg 7R 8 E H 250 mg.500 mg Fl 1 000 mg [ L- 5 & F2 F1 5 mg. 10
mg.20 mg MEFEEREE . B S d BAUAE S 1% FEah 3 K. & 16 RN H M &+ NO &8 L& NOS iE R
AB oL, FEIb R R ST BE B I 773 G 10 me/kg 8D . X A 80L& T NOS FEPEEAT 3. 7 BITET 41
J5 3 h.6 h.12 h.24 h.48 h.96 h ¥ IL{F NO /K AIMLIE NOS. 8 A LY L AL EE (SOD) . B i 1% B ( ACP) A # R B
(AKP) DL R HEE (LZMVD SEMEHHTIE  FRIT B AL M HAESC . 25 R B8, 14T 500 mg/kg 1) L- &R ol L E &
P2 SEG B TE S NO ZKF I NOS &, 1y 8 10 mg/kg [0 BRI A% J0) mT LA B2 25 B AT SE 366 1 7 - NO 7K1 NOS
HEPE. MU T NOS Y& 5 ACPLAKP LUK LZM 5535 M AAE 22 405 7115 0.807 4,0.829 2 1 0.740 8, #82% 23 (P<0.05)
R EEE (P<0.01), NO 5 SOD J& LZM [MFHR R 45024 0.930 2 F1 0.941 3, #R R EZE (P<0.01), SEIEERB AT
AN K NO & & SR H B 5 10 I-4S T M S ThRE M HE s i (0 HE 20 1 RE T HE AL T R 2 AR , 8] B ik
NO Fl NOS 1] LALVE v 4 8 o e T R S5 I Fa 4T . [ K= RH. 2008, 15 (6) : 902-909]

KER: e AR ABEELG: — SR —RHAE S
X EHHS: 1005-8737-(2008) 06-0902-08

HFES S Q952 XERERIRAD: A

— A b & (Nitric oxide, NO) J& — 31 & M
AR B AT 4 T BN 4 T R S s 1T 4> 1, H
A A T — S AL & & B8 (Nitric oxide synthase,
NOS) . NO J"Z /A T AR & A48 5 FIH 2R
H, S SHA LA EERARBEEES T, NO K
FEA S R 2 P R R R A DI
KRAR T FEEEF, LB E NO FINOS 1
AR TR NS R A R R L R i e S s K
TRk — AN EEE R U KT, £
;7 s Ol st v 6 (Haliotis divericolor) I 41 i
HNOS 35 PEHEAT T % 50, 32 E g 1 0k e [E
XU (Fenneropenaeus chinensis) IfiL 4 }g - NOS 1%
PEGEAT T35, BIRWT o0, AR SE T M 3 1 . 44
N A7 7E % NOS ¥ ths R K% " B o T
Ik 8 5 AR S5 A SR BRI S, W5 )k ML 4 k)
¥F (Litopenaeus vannamei) I35 * NO I NOS &£
BRI AR 4L, Tafalla 25 ™ BF5E T NO &5 M
PEMIME R E (VHSV) Z A EAER], 45 AR

WhE B EA: 2007-12-12; 11T H#H: 2008-06-27.

VHSV [ 4t K 25 6% (Scophthatmus maximus) 3k "B
B4 B I NO 7= ¥y £, VR0 NOS #0451
(L-NAME) H& 22 1 3k "B B W2 41 i NO #y ™ A= 5
Ottaviani 2§ "* S K T 1 B4 5006 UL (Myvtilus
edulis) FTHE (Cipangopaludina chincasis) W R I,
KNIGF B REH S IX PR P41 i NOS By R I& I
F=AR R NO, T Ho = A2 () NO A R+ 41 18 2R £
7 0.2 L %) A L, AT B8 AR K Al (i 2. (R E
P T LA NO A NOS 1 24 7K 7= Bl 5 9% 1) RE 5 59
PEAN FEAR AR CHRE . A0 7 T AL NO ZKFs
i G5 O 1) B R BRI 5 ey e, tH 2R
FATHE— PRI 0 R

P H 25 AL 2R A BT LA S
NOS (inducible NOS, iNOS) 1153, H J i #=1E
h 2 WL R S I, B R OB UE S AT R
k] iNOS #EHE U, PRBEIERE (Cyclophosphamide,
CY) & N AT A e 5L 504 G g% v i F ) —Fh
IR, BRI R A R, AT RE N

ESWH: I AE AAMEESTHE Y [ #— S8R E YA (031818)].
EEREA: TFEA93), B B RAR, i+ EENBKTHPHEFREL % ZDFF Tel: (020)81616311; E-mail:

wgj5S810@163.com
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LR 1. B FIBEBE NO 1 NOS 2 75
R R R WIRE. L- F5 & B (L-Arginine)
A NO BRI, 350 L- R R & &l L
TRH3E NO B & MO . AL TS0 T 1 S P I
JHE R L- K 20 B8 o 2% 8 66 1ML 3 o NO # NOS [ 5%
Wi 155 0, FF ELEE T NO FI NOS 5 #8 F Ak 1 54k g
(Superoxide dismutase, SOD) B " iR (Alkaline
phosphatase, AKP) &2 (Acid phosphatase,
ACP) VL S H S (Lysozyme, LZM) 5% A7 &
FoWR 1R AR, S HE— R A8 1 # NO F1 NOS
() 5, A A i S N AR R R T e i G g RE ) 1Y
77 1) & LA R R T NO HIENOS 1 b #u % ThE s 59
TEM FE bR B FTAT PR FE AR 10 AR

1 #MREEE

1.1 #F#
111 Zxtaefl O SRR R X g R R R i
%, %K (6.134£0.81) cm, 7% % (3.93£0.22) cm.
R A (22.784+2.55) g. & ff BBl s T 2R T
KPR T TR DI KR Hb T 7% 10 d, 3805 BT
VEIRMEIT E (Gracilaria verrucosa) 1AFE, itk fidt 5
AT BR B E (AR T SR
1.1.2 LIHE  HEEMIZ (CY) B LiEEEH 2
ARAR A=, L- KRB A BTk AEYH A A ¥
A7, NO Je NOS Wl R 71 &0 B 7 R i AE ) T
FEUT LT . FAb RT3 A Ay Al Bl 1b 22 4k
1.2 XWHE
1.2.1 ELEE SREEEFRT 120 L fETEHEE
W, A RKAR 80~100 L, BRI 10 U4 1 4.
L- FEE IR 5y 3 ME A=, 2 iR kg AR EE
%F 250 mg (G1) .500 mg (G2) 11 000 mg(G3) -
AFEHIAEL. 55 KES 1R, ELL3 K.
X BT S AE AR UK (0.9%) « VESS 7R R
VRS, VST BRI 0.1 mL/ K. S 3 RIS
JE 5 6 K, MIE R e ) TR 2 WL, A& Y 2.5 mL
YR B W B I IR R, A R A AH BE HLEX 3
R B B ok B2 3% 2 T 4 Cok A i 75,4 000 o/
min &0 5 min, WE_EVE bR 05 BUE 20 CIK
FarrAEm.

PR 0 e AR o 0 B 1 3 A SE K L 5 me/kg
5 & (G4) .10 mg/kg 1K i & (G5) 1 20 mg/kg
TR (G6) . TEET 7 1L FII G Ab B 7 vk (R .

10 2y 14, BAFIRE 3 NEL.

7 BUCE TR B, 5 ke 4R B 5 R BRI
h 10 mg Xof JE A1TE G 457 B IR 2% R (Phosphate
buffer solution, PBS). & FF 777k V& A L FIEL AL
A oA A ESS )5 3 h 6 ho12 h, 24 h 48 h #1196 h,
S H T ) R AL Lk B2 9, b3 77 1k )
ISP 537/ ¢ K2
122 #AIBHRSAE

(DNO K (il 52 KRBk R Be i 7
NO 12 P 5 Uk, A 4 AR A 4k i 1R 2k R P
P b, W 3 2 R 2 NO HER /K-

(Q)NOS M E : SR b2 thydrk " . NOS
b L- R B 5 5 7 A W A2 B NO, NO 538
W A A & 4. NOS B 3% 77 B8 47 52 S
37 "CH 48 mL M35 %5 min #4164 B 1 nmol NO 4
—ANEE AL

(3)SOD i 1+ SR B vh A AL BRI 2
SOD i 1t 52 : & mL W 3 SOD 7% 41 i =
5 F) 50% B BT SN SOD & 4 1 A4 SOD i 4 .
1 (U) »

(4) AKP 1 ACP & M: & MR BEIR K — 807
€ Y. AKP WE M e 100 mL I 1 37°C 4 AF
TEREBEEA 15 min /=4 1 mg By A 18 REA
ACP M2 X: 100 mL MiEF 37 C 444 F 5%
YEH 30 min /=4 1 mg By oA 1 A4 REAT,

(5)LZM 31 SR Hehyg BV ENAE — e
(VE SRR BT v 1 T /K 2 A B 8 22 ik A
TR R AE R P PR, 3B PR N, AT AR AR FE AR AL R
M7 T B o
1.3 HiBRSH

BT A ¥4 15 % ) SPSS11.0 #E4T 48 i 23 4, #
P77 2 57 BT CANOVAD SR 46 % 41 2 [6] 1) 1B 25 1%,
FF K F Duncan’ s JEHET £ E 08T, P<0.05 24 &3
AT, P<0.01 W EZE AT BramEdEs: R
PEME + b2 (XL£SE) &on.

2 ERESH

2.1 ARFIEL-BREXHEMBNOSEH T

VE AN [R] 31 52 1 L- A 2 I X 2% (6 i 103
NO & &0 W EMREEA (B 1. &R AFX
W AH 2 I8 fEAE B & 22 H (P<0.05), fH G2 F1 G3 41
[EARAETE B3 2% 5K (P>0.05),
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2.2 AEFEL-FHEREEXTEMENOSTE A I MH
5NO & EAM—FE, NOS iHMH M A bt 2
Bl & L- R 2 0 2= 00 38 n i 38 n (& 2).

120
-~
e 100
= &
EE %0
- : b
2§ a T
. 8 60 1 A
s B i ) e
% (¥ ] S .
= 4 O e S
59 ey s
Z eriis e
Z 2 0 PSS
Y LTS
G
O : 4
C G1 G2

A5 Group
1 ESARFERE L- FEERREIE NO /K H

C: %t HE2H: Gl: HE I L- SR M A E 5 250 me/kg 147 &5 G2: 3%
A L- RERIEN 500 mgke S G3: 4 L- RERAERN
1000 mg/kg 5 & AR/NE FRRRER B#F (P<0.05).

Fig. 1 Effects of different doses of L-Arginine on NO concentration

in serum of Haliotis diversicolor

C: Control group; G1: Injection L-Arginine with the dose of 250
mg/kg: G2: Injection L-Arginine with the dose of 500 mg/kg: G3:
Injection L-Arginine with the dose of 1 000 mg/kg; Different letters
indicate sigificant difference at P<0.05.

2.3 AREFIENBEEREXTELMTE NO 7K E B0

T S A [R) 3] 12 BB I i h) % €8 6L LT R NO
MeEaLEmm (K3). BT G4HSHRA
T8 #E =R (P>0.05), G5 Fl G6 £ b FF 1 ik i
T B2 (R HE InB6 1fL 3 NO A& & 183 TR, S5 4.
HEE B EESR (P<0.05).

70
a a
. 60 I T
"J = 0 P
= ; 5 e b
L E 40 o c
LA P
2 30 :
o B PP,
B g 20 P ey
% Z 10 AR
0 o
C G4 Gs Go

B Group

B3 AT R B P BB X S IH NO K f 20

C: XFREH; G 1E I M BEBLAZ AR Y 5 me/kg ¥ Bk G5: i3
BEBRAZ AR 10 mg/kg 15 & Go: E 5 FEBEREAZ 77/ E 0 20 mg/
kg 4B ARVNE FHRRER BE (P<0.05).

Fig. 3 Effects of different doses of CY on NO concentration in serum

of Haliotis diversicolor

C: Control group; G4: Injection CY with the dose of 5 mg/kg; G5:
Injection CY with the dose of 10 mg/kg; G6: Injection CY with the dose
of 20 mg/kg: Different letters indicate sigificant difference at P<0.05.

AR BHAHRBRGTESE TWES, BHARFE
(P>0.05), 17 G2 1 G3 4 5% FR4H A0 G1 H 2 [H)1y
FHEEREZEZER (P<0.05) .

7.00
T 600
Ez 500
2 £ 4.00
g 300
ZZ 200
S 1.00

0.00

B2 ESARFERHE L- R O NOS iEPE IR

C: % HEZE; Gl: i L- B E AR 250 mykg 16 i &; G2: ¥
A L- REBRMEH 500 mg/ke HRE; G3: 4T L- ERAERN
1000 mg/kg 14 &; RE/NEFHRREREE (P<0.05).
Fig. 2 Effects of different doses of L-Arginine on NOS activity in

serum of Haliotis diversicolor

C: Control group; G1: Injection L-Arginine with the dose of 250
mg/kg: G2: Injection L-Arginine with the dose of 500 mg/kg; G3:
Injection L-Arginine with the dose of 1 000 mg/kg; Different letters
indicate sigificant difference at £<0.05.

2.4 AREFISIIEBE X &0 M ENOSTE S 8920
TSN [0 52 ) PR T X ML NOS A i3
MR (B 4) . NOS = bE & HVBE R = R i~
P, G4 FIXTREAITE 0.05 /K P EEREER (P<0.05) .
G5 Fl Go 5 XA FI G4 2 ¥ M EZEZE S
(P<0.01),{H G5, G6 L —F# Z A ANFAEZE R (P>0.05) 6

4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

NOSIEVE/ (U« mL™)
NOS activity

G4
405 Group

B4 SRR BT 4813 NOS &R #m
C: X RRAE s G4 VE ST FABERERE AR 5 me/kg RS GS: AT
ERAZGED 10 me/kg 47 G6: v F P BB E N 20 mgkg 16
R NRNEFRRRERBE (P<0.05).
Fig. 4 Effects of different doses of CY on NOS activity in serum of
Haliotis diversicolor
C: Control group; G4: Injection CY with the dose of 5 mg/kg; G5:
Injection CY with the dose of 10 mg/kg: G6: Injection CY with the dose
of 20 mg/kg: Different letters indicate sigificant difference at P<0.05.
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2.5 FEPIABEERE S A F B EERMENOK SR ZE{L

FH PRI ey B 2% ta 66l )=, L i3S NO /K
iR (J5), 748G 3h 4 (50.624:2.33) pmol - L,
6h % (38.5841.93)umol-L"', 12 h J5 ik | 2130+
2.85)umol-L™",24 h & (123520.53)umol-L",48 h

5B &A%, 8 (10.1920.93) umol - L™ 2 J5 JF 418

1% A1 7,96 h & A 7+ £ (30254 1.42)pmol -L ™. iy
FEST PBS {61, F NO 785256 A AR (AR, B 7E
52.16~56.79 umol - L™ 2 [8]. ¢ ¥ 56 527 v 5 FA R ik
JEZ0FA PBS 40 () NO 7KFAEF 4T 5 & AN RAF I [A]
RFEREESR (P<0.05).

70 - [ cy
b
60 - b b b [] PBS
Ee ES a] o ] . _-I|3: b
25 S0 Ex
S E a
£EE 40r
=3 a
NG - L
$8 % 2
v
~O 20 -
@)
4 = a a
] 0
0 . |
0 3 6 12 24 48 96
8 = I /h Time after injection
5 VESIFAREERAGA PBS J5 A2 B E LT NO /KFE AL

RNRF BRI E — SR b () 9 S H S X R AT NO K P ER B3 (P<0.05).

Fig. 5 NO concentration in abalone serum after injection of CY and PBS

Different letters indicate significant differences of NO concentration between treated group and control (P<0.05) .

2.6 EETIAEEDERE IS S [E B A f M ENOSE Y
TUER

FH A T ot e v 4 % B S5, I8 NOS 3 1
Z W B (E6),3h K (3.024£022)U-mL ™", 6
h % (2.6020.08)U-mL",12h 5 F % 3 236+
0.18)U-mL™,24 h & (2.0840.16)U-mL",48 h %

450 -
4.00 [ b
350 a
3.00 a
250
2.00 |
1.50 |
1.00 |-
0.50 |
0.00

b

Ea

NOSH 't/ (U- mLﬁ)
NOS activity

(2.88£0.19)U-mL ", & 96 h I} & £k F0F 5 5 i
K. 14T PBS A NOS Eis5a e, 7BV 41 )5 1)
3~6 h WA F i A AR TR o i SRR
o 5 2w, BR 96 h L3 = R Ak, HoaRx & SRR A
TP B3 %57 (P<0.05),

cy
[] PBS

H =

0 3 6

12

24 96

S EISA]) h Time after injection

6 I HERBLIE A PBS Ji5 A BRI IE NOS i 421k
ANEF BRI E TR — SR b ) SR 4 S X FREE R NOS iR FER B (P<0.05).
Fig. 6 NOS activity in abalone serum after injection of CY and PBS

Different letters indicate significant differences of NOS activity between treated group and the control (P<0.05).
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2.7 ESTIAEEDERE IS R (5 B E] & M E SODIE 1 Y
T

FHER BRI Ry 5 A a6t J , LI SOD v 1A
IEB N 1 Fios, S5 3 h i6E LJF, A (185.72
+12.15)U-mL", {B 5 & & 57 A0 b 22 7 R 8B &
(P>0.05), % 6 h IF T B& 2] (160.27+£9.68)U-mL",
12h J5 A (147.11£5.86)U-mL™",24 h & (112.01
+3.07)U-mL",48 h i5 3| & /M i, H (84.16%
11.52)U-mL", % 96 h I &G EITF, A (132.60
+7.19U-mL". 5 PBS [l IfiL 5t SOD 3 4
L fase, e ST 5 1 12 h B8 T+ &, AN AR PR st
B A SR AT A s e A 5 TR, BRIE ST S 3 h b,
FAEF BN 2 (A fAE B 25 (P<0.05) .
2.8 ST IAEEDERE IS S (5 B (8] &1 1 E ACPIE Y
T

FH B0 T ot i v 4 A a6l 5, I I ACP 32 7
TR (£ 1),3h% 4594039 £KHBA,6h K
(4.434+0.51) £ KB A7,12h 5 & F (3.4040.52)
S ICEAT, 24 h [ FHF] (3.8740.25) & KEA7,48 h
F & (42940.71) @ KHEAL 2 96 h R (4.54+
0.34) & KHA7. TF4ST PBS HI6f 75 ACP 7F 48 h
Wb AR, BIIE 96 h INBSE T & . 10 BN, Bk

AT E 3 h A, BB BN A 2 M B & =
5 (P<0.05)
2.9 EHIAEEEERL S N B E &0 I iE AKPIE R
T

FH W TG i v 4 2% bl S, L IS AKP 35 1%
BEIN S ACP i& MR IF AR AL, (R 1),
76 12 h LLAIZEHT R %, 24 h IS © 29T 81171, 96 h
C 2R TS AT KSF . VES PBS HAEIMTE AKP
—HWRREE. (%R E7R, 12 h F1 24 h AR
EZE5 (P<0.05) .
2.10 ESTIAEEELRZ IS A E B B &8 M FLZME &

FH BB O e v 5 2% (0 B s, L I LZM 3R 1
7E 24 h DL IR R B, 24 hoik B8 M, 8 (20.59
+3.19)U-mL ™", 48 h i &4 JF 4G A F+,96 h 5 48
h ZE AT, B R E 23 450 1 KF. d 9
PBS HIZL IS LZM ¥& J17E 3 h I8 LF, 53
(55.51+£7.190U-mL",24 h 5 BT FF&, K (48.04 1
433)U-mL ", HIEEA R KK & 4-6). 5 E
SR BRI 4L PBS ZHAY LZM 35 P /E v AT S 0 %
AKAERT ] SR B E Z R (P<0.05), LK 1.

F 1 EHIAEEREF PBS FHRELMNTE SOD. ACP. AKP #1 LZM F1EHEX
Tab.1 SOD, ACP,AKP and LZM activities in abalone serum after injection of CY and PBS

X+SE
BB /b SOD/(U-mL™) ACP/ &xIREfr AKP/ &G4 LZM/(U-mL™)
Afterinjection  gogoo8 Tyial  XPEEZ Control S Trial  ATMZH Control  SCBf Trial  #7HE4H Control  S:B%H Trial  %}F&4H Control
0 180.59+10.04 180.59+2.04  4.68+0.07 466005 370041  359+037  50.98+2.08  50.79+2.96
3 1857241215 183.94+5.69 4594039  4.68+0.12  3.73%0.51 3824033 45694266  55.51+7.19
6 160.2719.68° 186.17+5.84  4.43£0.15°  470£0.14  3.52%027  3.67x028  3823%156  53.53%1.56
12 147112586 183.05£622  340%032° 4682035 2941029  3.851029  2549+207  49.61+£1.22
24 112512307 180.1424.83  3.87+025  4.69%0.18  3.19£0.32°  3.80=0.09  20.59%+3.19° 48.04%4.33
48 84.1611.52° 182.15%8.15  4.29%+0.17 4642009  3.62£031  373%£0.12  2922%£14  51.17£3.85
96 132.6+7.19° 179.92+7.16  4.54£034°  472£0.05  3.68+£029  3.83x0.35  31.18%1.56  54.02%+4.29

7 RoRIA — SEE I (] Py 250 20 5 4 HREA B9 SOD. ACP, AKP Fl LZM fEEZE 57 8% (P<0.05).
Note: “*” indicates significant differences of SOD, ACP, AKP and LZM between treated group and control (P<0.05) .

2.11 NOFINOSE & HEfatrz BIRIHELED BT
% % 5 6 1 55 NO AT NOS 5 SOD. AKP.

ACP., LZM HIMI K PEREAT T 4347, 45 Rk 2 Br

Mo VT HT A, M35 NOS 5 SOD. AKP. ACP

I LZM 50 Ak e br o i RIFAE R, 5
LZM A1 X B3 (P<0.05), 5 AKP. ACP #HK % &
Z (P<0.01). NO 5 SOD K LZM f] #H 5% #% &g 3%
(P<0.01) ,{H5 ACP.AKP HxAREZE (P>0.05) .
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x2 ZBHMEF NO T NOS 5 HEIBHRMEXRE

Tab.2 Correlation coefficient of immune index of abalone n=18
SOD ACP AKP LZM
NOS +0.3707 +0.8074" +0.8292" +0.7408"
NO +0.9302" +0.6605 +0.5624 +0.9413"

W RIRAEREE P<0.05, ** RRAAXREZE P<0.01.

Note: * indicates significant correlation; ** indicates highly significant correlation.

3 it

AR 25— Pl e I A5 A8 43 7 A 5 1R 3T IR 7
NO HIBFAE4E RGBT Z AR 7. NO M2
AT NOS. L- ¥R & NO & BT 4 -
TE DR P AR B, B A RS Ak R 388, e 7 3
FE 5 A S BIE EE OGP W AR FE AT — e W T
P LA R A R D 5. DR G 4 SR
(AAPTE D& 2 v . (B RS I B I8 0, S N7 B
ZRIMARE RIVEFH N . FRIA G2, G3 A
BARE GL M BAZ AIFEREER BHNEZ
WA BEZES. WA RS P U L-
FE 2R 0 B K R NO ZKSF 1y s B 4 1, L- F
AR FF A INOS Ik, Al [t 2 18 ik 3 58 45 14 1Y
NOS (constitutive NOS, ¢NOS) [HFRIE, M= W
BFHENO, ZFAREN L- BEARESAHEES
T cNOS 1M1 3F iINOS 3L, i/ 2 i — D5

R IE A —Fh S B FI I, ' e 0% 30 I 4o %
A4, T A DNA 6 R TH040 i Z M
A FH o I 1 1 A0 P e 5 5 S BB O 1
HAr, O 12 8 T PRI IEAE R G % 900 5 9 00T
FU, I LA ] S A R sh R R, i B o T R
R kg tafE =M A ES 10 mg FI PR BEELIZ, 7T
FEAE 1 A B )0 L AR AN R SR A B I B b 2 4 AR 4y
W) IgM. IFN-a &8 TN BSE, A Eh 2 2 2
B A (Allogynogenetic silver crucian carp) 5
6 P G 38 0 A TR 0 S s R B S
XF 7N BRI v S PR I A A 0 R I, BV 4 h ),
AR B BE P AL T 38 5 HA R A o A AR K B )
AR TN R B s I — AN R A R
B4 ) SR PV S PR R TR S B A R S 4
Hil, N E AR T S R B T O
B PO BT IT S M, BRI A AT DA RO R D R
PR PETNRE . A IR S50 25 L2 B, 1 S P ok i
A LLR 2 FRAC A 5 6 M7 NO ZKF-F1 NOS ¥& 14 LA

K HA 6 bR (SOD. ACP. AKP LK LZM) (1)
T UE S S PR T AT D SRR ST % £ B S 5 v
P AN SRR, [RIEE, A — AN T E B NO Al
NOS 5 k.

IKF=B ) e e DL Re R AR AR, & 22 4Ry 5
PEE RS BT NO AT 304 A1 A5 25 . 4
B BR DL R AR U R, i B T
Ve P, (A NO EREN SR EE T B E
FRHME . IEH TS FE A NOS I8 B F16 £ 3t
FEG BTN, B NOS it R 1L, FENO F=4
I, AR R S B R, A 2R 4T R A
15 2. e A A S T 414U NO K, 4 14
P NO &bTF B KT [ 456 G i s T 3 A
BURRI T R, — BB KK R TAEE KiE
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Effects of injecting L-Arginine and cyclophosphamide on serum NO
concentration, NOS activity and other immune index in Haliotis diversicolor

WANG Guang-jun, XIE Jun, YU De-guang, HU Zhao-ying, DU Xu-tong, TANG Li-hua

(Key Laboratory of Tropical & Subtropical Fish Breeding and Cultivation, Pearl River Fisheries Research Institute. Chinese
Academy of Fishery Sciences, Guangzhou 510380, China)

Abstract: With the development of abalone culture, more and more epidemic disease broke out frequently, which
made heavy losses. The common drugs and methods used in controlling epidemic disease had no obvious effect.
The ability of aquatic animal to resist the disease can be enhanced by using immune technique to stimulate their
immune system, and it proved to be a fundamental way to control the disease.The nitric oxide (NO) , which is
produced during the conversion of L-arginine to L-citrulline by NO synthase (NOS), is a free radical biological
messenger with numerous functions, including regulation of vascular tone, cellular signaling, being ubiquitous in
all living organs and tissues. It takes part in many important physiological and pathological reactions, and can kill
the bacteria, fungi, parasite or virus non- specifically with improving the non-specific immune function. In recent
years, studies on NO have been gotten on very quickly in life science field, but little research has been focused on
NO of the abalone. To study the effects of injection L-Arginine and Cyclophosphamide on serum NO concentration
and NOS activity of Haliotis diversicolor Reeve, different dose of L-Arginine (0,250,500, 1 000 mg per kg body
weight abalone) and Cyclophosphamide (0,5, 10,20 mg per kg body weight abalone) were respectively injected
into the foot muscle of Haliotis diversicolor every 5 days for three times in present study. The NO concentration and
NOS activity in the serum were detected on the 16th day. After injection of Cyclophosphamide (with the dose of 10
mg/kg at 3 h, 6 h,12 h,24 h, 48 h and 96 h after injectien) , the NO, NOS, SOD, ACP, AKP and LZM activities
were examined, and the correlation between them was analyzed. The results showed that compared to control
group, L-Arginine (with dose 500 mg/kg) could induce an up-regulation the NO concentration and NOS activity, but
Cyclophosphamide (with dose 10 mg/kg) could decrease the NO concentration and NOS activity. And the correlation
coeflicient between NOS and AKP, ACP, LZM activities was 0.8074,0.8292 and 0.7408 respectively, which had
significant correlation or marked significant correlation. The correlation coefficient between NO and SOD, LZM
activities was 0.9302 and 0.9413 respectively. In practice, in order to enhance the non-immunology function of
abalone and strengthen its ability to resist the disease, the NO in vivo could be induced and regulated artificially by
using the L-Arginine or Cyclophosphamide. And the NO/NOS could be regarded as the immune index to evaluate
the immune function of abalone.[Journal of Fishery Sciences of China,2008, 15 (6) : 902-909]

Key words: Diversicolor abalone (Haliotis diversicolor) ; L-Arginine; cyclophosphamides nitric oxide (NO) ;
nitric oxide synthase (NOS)
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