38 EETM
2014 4£ 7 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 38, No.7
July, 2014

X E %S :1000 -0615(2014)07 -0999 - 10

DOI:10.3724/SP. J. 1231.2014.49153

ERENAZHIERREENIEREH
# X', EAELT, IFZH, X 4, 2 R, B O®
(1. SRR ATV 2 B LR By 266001
2. s 5K 7B B B B BB LU 8 266071)

WE: I PMhEATHBEELERRREBE, A A KREN 0,15 f135 mg/L W& A2 H K
ZE LN TR E 6.12.24 48 1 72 h B K B A MW B R E S ML AR F B R 4R 5 M vE
M nFESERPAEHEEE WEEES WM ESRE(AKP) B A D F LA EARE, 2R D
TR AHREE (IS mg/L) § &k E 4 (35 mg/L) K% 8 & WM E%E N9 EREE 12
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ERREAZREOhE , R PR RN L, TRBEAAZAXAEFERINEEHENEE
RAALRAFRNEEAERREO S RhdBARE, ANLHRARN L £ R (P>
0.05), fmiF+ AKPEhm S EHANARHE6 5 12 h, iz 6t & AKP 8y h B & T xt B 4,
Hsem 48 74 257 (P <0.05) 7 257 AKP & i I A& 12 h, Z B & AKP 7% ) B # 5
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1 MRSk

L6 # At
REZ A (10.0 £0.2) em, 1y {41 & 5K
ZROP RS A SCR AT TE R SR MR AR 1, SR
K R it g K, R 30,0, iR EE (16 £+0.5)C, pH
7.8 0.2, ] [E] 43 PR ASORE R, H AR e R A
W 2% M, AT RESE AR, BAH
( Saponins, 4fi i K F 99.8% ) Wy H Alfa Aesar
Al R I E B (Quillaja saponaria)
1.2 X5H4A

HAAT R KENT 18 4 45 cm x40 cm x
50 cm /KRR AT T ROUKR 45 L, S5 B A 1T
FHAE AR TG T B A A 2000 B R 2 4 R B, 43 i) 15
EAAEUEE Ny 0,15 F1 35 mg/L 3 DN (B4 6 1
AT ) AT IR ZE ST 40 8, 43 6 A ] ASUHURE
REREURE 6 R fn, Hovh 3 R I I3 3 A i 4%
A3 R T MM, KEFRE LS
WA LR A S 8 G A 00 6 R R A R R
FROTE T A VR B A KR R 1 h
J& , Z R AT K o SR, I 43 0 AE R 58 B 1)
6.12 24 36 48 i1 72 h JEFTRE S RAE .

1.3 HRWNRENMH&E

AR A R SRR R] A R 4 R TR BE
BLI 3 2, TG B 1 5 4% 7 K32 87 )2 i ik R 4
SRR, BT REEOE, ERKE 1 h 5
4 Cid7i,4 T 3000 x g &.0 10 min J5 43 51 B 2
i EIHRIRA IRET -80 TR,

BRAE L SEHREWEE | Ie %
Fil Palaksha 25" i 77 1k , 65 B 1M (9 f0 R 335 14 0
IR A SR R T K R AR R K BRI 2 W, TR
IKARW R 22 R 7K 43 o T3 D\ AR A B8 55 )5 2% 1) i
BIHUAR RN, & T Eppendorf 4, 43 1IN A S5 A
A FHERKIR AT ,4 °C 10 000 x g #5.0 30 min, 41 3
R FIEBRA . 80 CHRARH.

i 8 F IR e G 4 B0 o B A RAE A
TR R FANLI 3 8 KZE 6T, R AR I 43 0l T %
{4 FH (14 BT 3% (Na, C, H, O, - 5H,0 0.80 g,C,H,0,
0.055 g,C,H,,0, 2.05 g,NaCl 0.42 g,7&1& 7Kk 100
mL,pH 6.1,115 C K& 30 min,4 CIE7E) . fMA
ZEHENY RPMI-1640 4 it % 57 (Hyclone , 3£ ) , it
BN MBS #r 1 b, Z R BRI B C 4
L i EL A B 8 43 )2 1 Percoll ( Pharmacia , 3 [ ) A

1.1

T 2 PR B B0 R 4 °C L840 x g 9.0 30 min,
W B AN 7] %% B2 Percoll 51 AL (1) 11 28 L J2 , FH 41 iy
VRV (PBS +5% ig 4~ 1l 7% ) & 5 & .0 (4 T,
640 x g,5 min) , JEi% 3 WA,

1.4 BHMEREN

%8 Zhang % )ik K AE 2216E B3R |
B3 16 h {88 51 # ( Vibrio anguillarum) | PBS
YEF B L (10 000 x g,5 min) , ] L-15 k3L &
B 1665 TI/RIBKIE | hy K 04018 I AT
A FITC (i (¥ )% 100 wg/mL) — HJEIF i
(DMSO) % # H,30 T H 1 h J5 A PBS ¥ 5
WLARIGH L-15 R R E M B E R 1 x 10°
AS/mL i R IC ) 68 T R i . B 100 wL FRid
RS 1 mL ¥R 10° 4~/mL 1 5 41
MoEW T IRS) G F 28 THigR 1 h, 2GRS
J5 ) 4l j 460 x ¢ B0 10 min, f PBS 3% 3 &,
WCAETTIEIA 1 mL 0. 125% {94 By 15 9% 7 5 min
R AN, 4 PBS ¥k 3 WK 55 A9 41 i
W40 e {Y ( Partec GmbH , Munster, % [E ) 474>
Br, LR A H VR E 0 mg/L 3230 41 R 32 6 |11 41 i Ky
XF AR, B JEAE FSC A1 SSC 4k x4 141 16 1 1 440 it
X 38, SR 5 L FL1(FITC) B AR 48T X 38
FITC AP (Wi bn 10 68 50) 19 1 40 ffL, 5 03 B i s
I 10 000 A~ = 40, be AT IR 0 48 A 1 I A R i 21
AN TR AT Mk BE R A0 4 ) FITC FH % 1 4 B 45, LA
B 10 000 > [ 24t it 7 s 8 51 G717 00X 3R 11 4t i
BWENG ), AW 3 AT R
1.5 iMEZFREEARNDFEME(ACHS0)

A 55 B IR AR NS PR 2 U7 i 3
Yano "' DLy 41 I 40 B FE O 9 L 4 M, LA
Mg " % BH i i) EGTA (EGTA-Mg’"-GVB) 1E 2}
Ca’" PEEAH, B 2 AMA R 1 . R A7 7 B
P& T 1 e 41 1 41 i ) EGTA-Mg* -GVB 4 h
W 3 3, ] A 09 22 o W s HOvk R 2 3 x
10° 4~/mL, HU7 3R4 1 6 SCilas o4 Bl A
0.50,90, 125,150 #1 250 pL /) EGTA-Mg’"-
GVB, %k J5 % i Al EGTA-Mg’ " -GVB # B 20
R 0 f ML 2 250 pLs 55 7 S (100 % ¥ Il %
WE ) A 3 400 wL Z21RK . TH—iE
A 100 pL ¥R 3 x 10° A~/mL (1) 4 21 1 28 B .
20 CiR#E 90 min J5, f 3 150 wL 4= B L K 7
R (2R 7 SR BRAM) L1 600 x g B0 S min B |
THW, T 414 nm 290 H OD B ( LASK AN il ¥ Y 6
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i) 1 58 A 1001

SR A X IR ) o A AT I M A
JNE BRI DG A R A 100 % %5 1%k B A5 9 WO (5K i
(Y)o BhY/7(1-Y) 095 Bk B AR Bk, LOE I 19l
AR x(mL) X EC AR BRAE IR K7 A 50% ¥
i B 13 AR BLE O Ko ACHS0 = 1/K IfiL 35 7 B
f5%L (units/mL) o BZHM 3 A P47 3K P31
1.6 REBEN

MLVE e Wb 7 R IS 0 E Ok 2 IR
Hutchinson 25" . FH®EHR #1 £h 22 W % (0. 1 mol/
L.pH= 6. 4) ¥ & BE ff Bk B ( Micrococcus
Iysoleikticus) Tt il 1% )& 9 & ¥ ( ODy,,, = 0.3 ~
0.5) . TEBFARARCP A 190 WL F¥% 1Y% &K 5
10 wL F AL & ¥R 5T, DI HE 570 nm 46 1 WG
Ay B A 37 TR ER 30 min J5 , 57 B & F 7K
K 10 min, PLZE (b By, OB EEE A,

U —(A _A )/A()o !:QE‘{IJIJ?’/\EF‘ szF‘i/jﬁ
1.7 HEFEHANE
L7 R85 VR0 TR 3 A D R P R M T Al

Pk, B AR A 2 1) Dalmo 25 J5 v, & i .25
9 Jirt O 8 S TR A R 52 56 T, 76 2216 i K 15 5%
OV B R, HEAR N 0.6 cm [ 8 4C A 7E IS
MBI RN 1 h SR 5 B 76 P4 -, 76 28 CTH:
FeAA hRE IR 16 ~20 h, I & 9 79 el B AR AR A A
W 1R B 3 A A7 5K (R .
1.8 AKPiEH

S 45 20 2 66 1 B R g ( AKP) 5 7R H

g L AR W TR AR R 5 T SR A i a0 S R AT
W BRI 3 A 473K 41 .
01:32.57% 02:27.88%
100
EE
g,
&N
E
= 10
- 04:2.56%
1 10 100 1 000

I il AR AR Dl
FSC
(a)

1.9 mMFLERRENNUE

135 4 F1 7 B A9 0 52 SR A Bradford ' ) Jy
B, F 2% S o W AR R R, PR 2R IV R T TR
YEARE,595 nm 4Ll OD {H, 4 il b5 i i 2. A
sty 2R VR 3 E b o ol 2SR AR AR L 45 SR DL mg/mL
IR 3 AT R EIE
1.10 #HEFEHH

AL R A SPSS 16. 0 A4 Xf 52 56 B 4l i 17
BHZR J5 2253 T (One-Way ANOVA) , MR A i
FEEZ S FHM Duncan ZE LK, B EKTVRA
0.05,%F P <0.05, W F£R4Aa &2, N
Excel 2007 #AF1/ER o

2 45

2.1 HHABREFEEFEN

RS 1 2 0 Wk e D 4 e e IR
F5r 50 LI 1-a 5 1-b, 4541 FITC BHA: A 40 i 4
Gt e RILE 2, AIENfER R ISE 6 h i,
SEHG2H S0 B (R AR L 0 mg/L) [B) [ 4l i A
Wi ) L2 57 (P >0.05), 12 h IRk 24
(15 mg/L) i & TXIRAL (P <0.05) , 95 5% i 21 [i]
ZRAWE (P >0.05), 24 h [ =k B 40 (35 mg/
L) 3 5 TR B 4L S5 4 IR (P <0.05) Rk 4l
XA T2 R 1E 36.48 J 72 h i), £5 41 [E] 44T
WEZEF(P>0.05), FUIPA-HREE Y2 A XK
SR 11 240 ML 1) A W T 2 B AR AR T i A
T W RS 1R AR RS 12 ~24 h py, HL sk
JE LA ARG o

200

Gate:Q2
160 RNI
o 120
®E
23
= 80
40
0.1 1 10 100
PG 1
FL1
(b)

Bl1 XREHHMBEE FITC 47268501 5 R = 48 i 54 B

(a)FSC 1 SSC 4t s [ [ 5 (b) B4 IX IR Q2 X i

f) FL1 ( FITC) T WA 4k &

Fig.1 Detection figure of FITC-labled V. anguillarum phagosytized by turbot leukocyte

(a) two-dimensional lattice figure of FSC and SSC; (b) histogram correspond to leukocyte zone Q2 in(a)
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2 TRAREEATREXEFEAEREEEYE

] S [ 2 Bk 3% 25 5 3 (P <0..05) , LR [l b v B Ji] i

Fig.2 Phagocytic activity of leucocytes of turbot after immersion in different concentration of saponin

Bars with different letters mean significant difference (P <0.05). The same as the following

2.2 mMiFEMFERREARLFEYE

TER LIS 6,36 .48 1 72 h 4 AN [a] &, B4
ARV BE A ARG By T IR (P <
0.05) , M AER LG (1 12 J 24 h B, &5 i I 3 1
20 #4 HH BUAE R A VR B A (35 mg/L) i IRk

EZ control

020

M¥EACHS03E /) / (U/ mL)
ACHS50 activity in serum

15 mg/L

FELL (1S mg/L) Y ML 175 5% B 3 42 1% L 3 A AR T %
MR (P <0.05) (& 3) . Zia b o, Kb
L7 M A 557 B 3k A2 9 L3 PR AL TR SR A T vk
J3E LA A A I A 4 o 1 0 BRCAL R e B2 A AT D
gy, 25 2 AP AN TR ) A R BB

35 mg/L

C

w.

s

iiE / h

time

B3 ARREEAHREAEHRMFMZRERBMENE

Fig.3 ACHS50 activity of serum of turbot after immersion in different concentration of saponin

2.3 MEFERFRPBEBEN

TERWL 6 h Jo e A H R 2 DIcd
P A R G 3 B e IR AL, H ARk R AL (15
mg/L) & T BE4H (35 mg/L 4) (P <0.05)
(E4) . 12 h J5 Rk B 20 3 m T wn vik BE 41 5 %)
ML (P <0.05), fm ik B2 41 (35 mg/L) 5 Xf i 22
FAERE(P>0.05), F|24 h B A4~ 52 55 41 8] o
2200 B T X B4 (P <0.05) . F] 36 h [ 5¢

o SXT IR A o2 7 (P >0.05), 48 h I}
e BE A T A AL (P < 0. 05) , fHAR M B 41
XA o 2E 5 (P >0.05) , 372 h g 5250 241
A I 22 5 (A& F X4 (P <0.05),
REREE I R R AR A TR R EE T S R R
B 1L Y75 A P il LA R o 1 A A A B AE IR
WREALIR LIS 6 h B o 438 25 20 K 25 61 3 W v 1A
Tt 16 71, 45 S AR AR I L TE ) AR AR o
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2.4 HIEFEAHMNE

B0 6 h, P S 56 20 v R VR TR TG ) BN B
TG ETE, Hom ik B4 (35 mg/L) W35 5 T %
(P <0.05) (& 5), 12 h B PRSE 50 20 34 2 25
TX A, LmAnERAREF(P>0.05),
24 hinf X BEZH S ARH B 2H (15 mg/L) W4 22 5% A
WG (P >0.05), H¥Y B Em TEKEL(P <
0.05), 36 h W 5250 5 X B8 45 41 (] 25 % K B 3

081 a B control

WIS ) /U
lysozyme activity

Do

E15 mg/L

(P>0.05). %48 hif 15 211 35 mg/L 41 5§ %
XTI (P <0.05), 72 h B4 41 0] 22 A8 i
F(P>0.05) . KA A J5 32 43 B 1035 40 08 1%
3, 85 B A AR A T M A 3 AR S . SE IR g AR
32 B K 35 BT 3R 8 W v A A 26505 1 00 ) 68 I R 1)
WEYEY B, R B M E 12 h N, Ji
TG ) R AR, R 2R T A T o A

35 mg/L

[=)}

(Al / h

time

B4 RERESREENAERE DR EEESN

Fig.4 Lysozyme activity of serum in turbot after immersion in different concentration of saponin

E3 control

207

B HA / mm
bacteriostatic annulus diameters
=

15 mg/L

B 35 mg/L

(=]

I 1) / h

time

M5 FRREERTROAENEERMENEES

Fig.5 Antibacterial activity of skin mucus of turbot after immersion in different concentration of saponin

2.5 AKPi®Hh

TER R 0 6,12 J% 72 h B, 9 95 0 41
AKP I 139 55 % 85 F X B2 (P <0.05) , 5 5 fi
HIBLAE 6 B 72 h R BEAL (1 6) . 1E 24,36 Fi
48 h i, 520 X AL 25 5 R T (P >0.05)
TER I B BRI 1A, % B 2 — PO F O Rk A 7
ASSEB A R EALLE 6 ~ 48 h Y AKP 3F Jy
B W W 010 8 4, ARG o 41 S B T U
W, WIS R ALLE T2 hom, BT gAY

THEs

REEGERW D AKP 5 3 )AL & 7 s .
AERIERMAE G 12 h iy, WL 41 b AKP i
JIRZE R T A (P <0.05) , HR 45 W[ g, 52
655 %k AR 2% L IR] B A B S 22 57 (P >0..05) ¢
2.6 MELEBRE

TER WS 6 h, e 240 (35 mg/L) FIR K &
4115 mg/L) H s FF M, Hows i 4 i TR
WA (P<0.05) (E8), ZJfET72 h WE N,
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B T AE 12 h B, 45 40 fa) 22 51 KR B S Ak, Al e B

AR B2 21 5 % IR 22 59 A R (P >0.05)

A5 LR ZE BT ML YRR R R R AR R AR E
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Fig. 6 AKP activity in serum of turbot after immersion in different concentration of saponin
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Fig.7 AKP activity in

201

urdjoid [€30} WNas

(Twr/3w) / F B BV Y J

iE / h
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TRREEREROAENENEFLEALE

Fig.8 Total protein in the serum of turbot after immersion in different concentration of saponin

& 8

http : // www. scxuebao. cn



7 ) HhS, A X R B AR e G 1 B SR AT 1005

3 ihg

1 2 R S e R G e T R SR R R R
20 0 o 200 i e AR P e 2 R — T A 2R Bl
2810 AR 7 480 25 0 RO (R B I P o i
TR FECHEAE D, 2 2R R G b i A
Moy BRI R BB A 1R R T Ve,
0 BE B2 IR 0 IR R OWE L 25 MW B R
( Astragalus membranaceus ). 3% ( Zingiber
officinale) . A Ml %% 4 (Viscum album ) 55 2 0] £ 5
AR RS S e A1 ARG 4 B A
LR R A IR U R 22 B [ AR B T2
RS GRS S I ROR, R — B W AR
AL 2 B R R R B 1 A A TS ) I T A A
55 BRI AR TS LTS T bW TR TG ) 0L Y TR T
S5, HWR A RORAFTE 2200 o A A 1 X
KA MFE T HAHE ST T i A R 1
S [0 3 45 A T i 300 92 o AR B9 F 5 R AL L AE AR
S AR AR R BT R R I B S R

1 2 A W T ) o A SIS R R e s )
AR — > E B AR b, A7 W A T2 T B AR R i
JRE FE R, BRI TR A E
Wis 40 i S B 40 i S5 X5 HAT A Wi 6 1, #0240
AR WG 3 AT LA 2o 5 W A 5 i P A0 18 ) ) 2R
PR SEAR . ST E T OREAR
), ARG PR A AE 22 5 0 T — 8 W 9 38 2
A T /I B W 200 M, AT L2096 HG g e 3 T
FH & B E Wi ( Seriola quinqueradiata) , A] 3
SRYTI BRI BE 0, (B RE 4R 5 Wk 440 i % Wk
TR AE R R, AR e R AT
(15 mg/L) 2] K22 6F , 721 M J5 12 h 7] RLAG
) S0 JE 2 R Y A W T B e TR e v
(35 mg/L) 230, 7RI M J5 24 h A I 2 & iy 1 40
JRLAF WG g o 2R AR T 50t 2 B, ARG ¥k B 1 ()
M A (1 M2 mg/L) R ML 98 8 X IR
( Litopenaeus vannamei) , X PLTE R I 24 h Bf R o]
H8 58 375 W 4T M T O I A B A TS h T R
SR FHE A B ey 828 1 A M A R TS D, 2 R A
GG R UL BE S (W] A5 22 H DR AR S

1 208 A 3R R T A TR R R A
HH VR WG A5 2 Fh 28, A [m) 48 28 iy T AR TR R B
AR, 4 FEEI IS PR AR 25 5™ 0 W T g A 2K
KRG R G PR EE N RE G, . &

TEAR 22 0 9 B AE JTF LA L B2 Bk 266 9L O+
KB, HoAE A S8 B A M 28 P oA B ROk K
P SRR I T A WS D 7E - 20 TR A
A R R RRE P, AT UBRAT — 4R L L Tk [ L3
(1 VB TR G ) R T . AR WA R AT T iR
U002 A IS R 28 B L3 L% R v T R A,
S A T X K 22 AL 3 P A TR I L A
R AERRE I K 2 0 8 v G U 31 2% i A 95 ) A7
£ JEMZ IR A ] B85 S 6 A s B e
PR SN R BAT 2%, A DE TSR WIELBE 0 3855 4
A S EOE R RS s

B A 2 PSR RE R A S R
5050 o 7 S = = 7 Q5 DR (P b R N ]
A FDIRZS B9 48 bR 2 — , 0 B2 1 8 B kR
AR FORZS PR T ARSI S T TR A
IR 22 F i 13 UK F S5 R R TEIR IR 6 h
I, DA BE A S 4 I A R R R TR
MRZH , S A0 R 1 A FOIR 28 % AR 0%, T 7E 12 h
Z e AR S 2 0 R AL PR AE [R] — 7KK, BBk
IR e B2 R 22 B K A2 30 G KR Bl AR I R Y
TR A B N 128 A RALRE AT R BRI F L N
LR AR b S H 32 e 2 K R 22 AT A
LR e o T R R AR IR LIS 12 h i I
T AV ERY TR Gk BE R AT AR 5 B0 A3 i
20 AL, M 2 Y R R IR T
I3 & E W MR A 15 IR S e

BT AT T R BFR A R o 2 2 A R
1R SR N R O e S | B R R R R TN 'S
b, 255 25 N 710 S A e 3 e B, K22 Y (1 40 i
L RCPAIN RGRE- RPN R & N RC VI N (RS}
RO T W TR il 4 2 AR S G DR 3 R Y
B SR AE IR S 24 h N, 5K SE BRI e A
IR I (B B RE A G o R 32 A I [ 3 B2 A 1 )
S B v AR S O 1 T Y I 1) A (ELAE A A
SR P AR, T AT S50 0 8 Ve T I 2, A A A R
R

CE e
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Effect of saponin on non-specific immunity of turbot( Scophthamus maximus )

HAN Wen'?, WANG Xiuhua®* , WANG Yujuan’, WANG Rui’, LI Chen’, HUANG Jie®
(1. College of Marine Life Science,Ocean University of China,Qingdao 266003 ,China;
2. Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071 ,China)

Abstract; In order to evaluate the effect of saponin, extracted from Quillaja saponaria, on non-specific
immunity of turbot Scophthalmus maximus, fish was immersed in seawater containing saponin at
concentration of 0, 15 and 35 mg/L respectively for 1 h. No-specific immune parameters including
leukocytes phagocytic activity, ACH50 and total protein of serum, activiies of lysozyme, antibacterial and
AKP in serum and skin mucus were analyzed 6,12 ,24 ,48 and 72 h after the treatment. The results show that
the leukocyte phagocytic activity in the lower concentration group ( 15 mg/L) at 12 h and in the higher
concentration group (35 mg/L) at 24 h was significantly higher than that in the control group(P <0.05).
ACHS50 in two treatment groups at each testing time were significantly higher than that in control group
except the ACHS0 in the lower concentration group at 12 h and 24 h( P <0.05). The highest lysozyme
activities in serum appeared in the lower concentration group at 6 h,but no ACHS50 could be detected in skin
mucus. Antibacterial activity in each group changed with time, but it was improved obviously in the two
treatment groups at 6 h and 12 h after the immersion, also no difference between the higher and lower
saponin groups( P >0.05). Antibacterial activity in serum was too low to be detected. AKP activity of serum
in two treatment groups was significantly higher than that in the control at 6 and 12 h respectively ( P <
0.05) , furthermore , obvious differences were found between the two treatment groups. AKP activity of skin
mucus in two treatment groups was significantly higher than that in the control at 12 h( P <0.05) ,but no
differences were found between the two treatment groups ( P > 0. 05). Serum total protein in higher
concentration group reached the highest value at 6 h, then came to the same level with low concentration
group and control group at 12 h. From 24 to 72 h,serum total protein in higher concentration group was
remarkably higher than that in the lower concentration and control group. The results indicate that saponin
could enhance the non-specific immunity of turbot.

Key words: Scophthalmus maximus; saponin; phagocytic activity ; antibacterial activity; lysozyme activity ;
AKP; total protein

Corresponding author: WANG Xiuhua. E-mail ; wangxh@ ysfri. ac. cn

http : // www. scxuebao. cn



