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WE: ARHREARNSEERTERFREAZENY N, LRFART BREE R 2
TR A R R A KR 157 ok 3 SR AR R P i A A B8 (CAT) #8 A i stk
B (SOD) i £ L4 B (POD) 7% /) L E W — B (MDA) & BEW R F N, £REF:(1) %%
BAT, KK 1 5" MAERBEHEERERT CATEAHELRREAGN TS,
CAT & 4 & fb 4 3 % 402.78 ~424.32 U/mL ## 409.81 ~430.08 U/mL; # % “ Kz 1 & fn
REFRFEFBEERT SOD fn POD EAHHELEAHERKFAHH R AAEY ,SOD F 4 %
4% 4 0.019 ~0.086 U/mL # 0. 014 ~0.069 U/mL,POD & 4 & 1t 4 % % 0. 000 45 ~
0.000 89 U/mL#1 0. 000 24 ~0.000 66 U/mL; #| % “ KB | &7 #1 Kk 3% 3% 78 B K (K 5 % F
MDA 4B HE LA S E Bt MDA 484145 % 5.83 ~9.79 nmol/mL #1 7.57 ~
9.90 nmol/mL, (2)¥FEHE X T, M &Kt 1 &7 M K& 7~ 78 # K& JE i CAT .SOD 3 7
1 MDA 4B ¥ 2 75 5 BIKW &% CAT & 4 &4 5| 4 382.51 ~409.71 U/mL #n
383.86 ~399.42 U/mL;SOD & 4 % 4.4 % 4 0.023 ~0.038 U/mL #1 0. 025 ~0.035 U/mL;
MDA 4 2 & 1k 4% % 5.83 ~9.79 nmol/mL #21 5.57 ~9.90 nmol/mL; #| % “ k& 1 &7 f1 k&
EREBREERT POD EAHELABERERBFAGHBMEN LAY ,POD & K
21 % 0.000 20 ~0.000 70 U/mL #2 0.000 18 ~0.000 40 U/mL, (3) FF % E# X T,2 4
B R &K JE W+ CAT SOD \POD 7% /) 7t MDA & E#H & & L0, K1 57 Bl 58K & 5
i # CAT .SOD POD & 7j & ft. %2 A 3% 7~ 78 | 5 # 1K & b X #(; SOD #n POD & / # & T K i%
KRERNSGBHELABFBRANSARBERX TERL AL MDA S EE R X m TR K E
Ro WEEREZFW R AT BEREREN GZm LR, KK 1578 K% FARNSBK
MRS RN E R, RPHAE AT AR B,

KBWR: A5, TANEAHE,; BRI, TALYE; 7=

FESES: Q178.1; S 965 X HERFRERD A

HARZRME T KA AR Z R R
pH 45 R 7~ B4 B, G el B 08 o 2 A KA IR
ZLAGRZ IR O T IR K B A R R e
BETT RO IE 4R B 2, 2 BEAR R A X £ S IR
WM S, W OEM S B TR IR X 8
(Cyprinus carpio ) IfiL ¥ Al IfiL 3 A= 1k 15 b 19 5%
W 23R AE BT O UE ST BE X L 44 3 X AE

W 75 B H9:2013-04-04 &[0 H#§ :2013-05-24
BRETE :ER AR IETH (31072230) 517
BIE1EE . % 1.9 , E-mail ; yqchang@ dlou. edu. cn

( Litopenaeus vannamei) Ifi. ik B2 # PO, SOD Fi
AKP (3% S ¥ 7 R B2 . TN RGE
TR A %) B 2% 7 B (Scylla serrata) Il Vg
LZM PO .POD ZE 4 i 48 47 1 52 1] o

TR EE X 3 2 1) A BN A K P RE 7 AR W
Wi @J TEEAE RO 10 ~25 °C L 9F A K
Bk AT O [ P9 A2 %l 2 18 0 i 2 Oy

T AR BT R H (2011203003 )
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AT 5 5 AR P 7 v i x2S D T AR I AR
AR S 7 T TN A AR X 25 o
TET PR T 52 450/ AR AL o A T 3t S 1 ) 2 S R %
R Z2 250247 20 Hr , o 3 2 Tt € 7 T 9 AT 9 488 41
Lk Wang B ST TR IR R G IR ER 5
ORISR PR AL TSR NN S S !
JEE SRk ) 2 WL G S WG I S R . E R e
WFFE 1 A [a] Bl A5 2008 30 2 A i SOD | CAT
R

CORBE 1 ST R U R R A B R 0 [
K E [ 5 — S R ART a Bl B R 2 Rl
JUIE 0o AR KB DA A AR g LR B
COKBE 1S MR GE SR B AT RL, SR 2 Bl
[F] Y Al A 5, W S Tl 38 % e R R e Xk
ZOKBE 157 RR % 7 Bl T AR WP CAT
SOD .POD f{ 1% J3 F1 MDA 3 £ i 5% W , % BF 5% %
PRVT R 2 X0 A0 TR A0 35 0 R % ] 2 i 2 b
o I SR AE RAEES S M EH

1 MRSk

1.1 SLEH#

SCue e KR 3R B W 2 [ Apostichopus
Jjaponicus( Selenka) | F 2011 4E 11 H W F K& H
FRIEG,OKBE 157 R 2 Ry R W v R Al 7
A5 K8 IR 5E R S B AL o AR
A AR YR, MRS 60 ~ 120 g, SEH =
B AR T A R AL T5 ¥ 7K M 7 5H B SR IR A, SR
TR E R 14 C 5 RBER 1 C 40K 1k, ES:
FAGIEF AR, KRR 8 ClALRK
i
1.2 ZREMEREERENXIZERTE

RN 2K BE 157 FOR % 5% 58 0 2 AR ik
Ay il B2 2 e AR [ 2 o e U A oAb L, 2 O I iR
B BE N 6 CHEMg RS -2 CBRIRIEL N
6 T4 CT—-2 T—0 CT— -2 C,HNMHERKE
24 h, 445 24 h, (£ 6.4.2.0, -2 CHARE SN
WORIZ: oK BE 157 MR GE TR S RER & 3 3k
BRI REAS o R AR O TR EE AN 6 °C BRI
B -2 C BB R 2 0, B A B BE IR 1.5 h,
HEFF 12 h PR JBORE [F) 22 B e
1.3 RSERHBERA_BSEKQN

FH S s b IO 2 A W, N 2 mL BLG
BN BAGALG A —80 CUKAH - A7, F5 0,

PRI b o A A Ul (CAT) | 41k 1 150 Ak il
(SOD) . id % 1t ¥ B (POD) i J5 A1 4 — &
(MDA ) & 4 85 5 F1R & (0 T Bt @ e 9
WEFE B ) , # A Epoch s X ( 5% [ BioTek 23
A7) BEATINE R 07 i 2 IR UL A o
1.4 HESKESHH

F ] Excel #1 SPSS 19. 0 X %4l 47 42 31 4>
o XA ] R B A2 3R 4% 415 s =2 18] 19 22 5 % 1 o
N# J5 22 73 Hr (One-Way ANOVA) £l (P <
0.05A A2 L) .

2 RS0

2.1 REZBEMBEREMFHS K1 SMKE
FHERSBHEERERTR CAT FHHZM

GERE BT 2 KB 1 57 FK % 57 4 R
SRR P CAT 36 ) 3 2 B R R G T+
M AE ARG <K BE 1 57 Jil S BRI Wi CAT
& J11E 6 CHf ek, P32 402.78 U/mL HAZfk
B (P <0.05),2 CHOEHIEHTHE 422.05 U/
mL; K 3% 5 5 0 2 K s b i CAT 3% ) th 78
6 T A, 348 409.81 U/mL, -2 T
i J1 742 430.08 U/mL(E 1), “/KBE 1 5752
R B ) CAT 35 178 2 TP THE, KiE
BRI SRR T -2 CHITF G T, “kbe 1 57
RS FEA AR Wb CAT 36 g X AR B 368 14 i)
WFRMEZ .

440.00 ¢
,_]E\ 430.00 | 1 b e e 014G
é%’ 420.00 ib% ab ab aIl? ab a6°C
<5 41000} = 4°C
RE 3 IANS B i
S 400.00 | QE :ﬁ\ / n2°C
Q | — %/ 80°C
S 39000 W= W -
380.00 NS RIS 20
OKBELIS” HIZ  KEFENS

”

Dalian cultured sea
cucumber

“Shuiyuan No.1
sea cucumber

Bl BEZERNSERER CATENETL
Fig.1 The change of CAT activity in

mild dropping of temperature

BRIGEAE T 2K BE 157 FIOK 3% 57 58
SRR P ) CAT 3% 1 ¥ 56T i eIk
AR S, <K BE 157 RIS R IR P CAT
W AAE2 T EfeE, F4 0 409.71 U/mL H
AEAE S ZE (P < 0.05) , K% I7 B 40 2 AR 40 Jrs
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i CAT 1 JJ e 2 CHTH 2= e, V378 399. 42

U/mL(KE2),

42000 .

410.00 + ab
- " ab 014°C
E .. 400.00 | Vol o Trh .
EE 390.00 | 2z {!V‘ id *ﬂ' P Ejog
=B 3000 | amnE  [|FAS o
*EE 370.00 ,ﬁr‘*\:ﬁﬁE ﬁ% l?)og
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“ﬁlﬁ}lfu?n Nﬁ;ﬂ.f’ Daﬁ%ﬁflﬁ?ﬁl sea
sea cucumber cucumber

2 BRERMERSEER CATEAZL
Fig.2 The change of CAT activity in

acute dropping of temperature

ZREANIRERCT , “KBE 157 fll SRR
JEW A CAT SE497% 143 5 S 414. 24 1 391. 61
U/mL, K% SR 540 S BRI R B CAT S35
15059k 416,42 F1391.91 U/mL, ZZ &R KT 2
M2 CAT i ) .3 W TR BT 2 Mol =
CAT i§ /1 (P<0.05),

2.2 BEZRMEENRSKE1SHXE
FER S BEERE RS SOD & H1 B

Gl T, M2 OKBE 157 R GE 3R BH
2 B AR W h SOD {1 J1 34 555 T i J5 FEAIR
PRI AS AL R s K BE 157 0 2 3 1A 1A
Wt SOD 3% J37E 6 “CHffe i ,F- 14 0. 086 U/
mL HAZAL . (P <0.05) 5 K& 77 5 41 2 B 14
K W SOD 3% Jy 7E 4 C b e, F Bk
0.069 U/mL. “JKBg 1 5" Hl Z B 7 A 1 W
SOD i g % il 1 19 388 #4) o 37 B O 5% B A
ZREM (18 3) o

0.120
= 0.100 g4 be 014°C
§§‘ 0080 1 ; bed by 20C
I3 ,.-f abed ar 84°C
_@ § 0.060 ﬁ ahe o
88 0.040 | ?«’ a ab o
2 002 m% a a—2°C
o LILERS

3 BEZEMNSMEER SOD FEATN

“KBE1S” S
“Shuiyuan No.1”

sea cucumber

REFFENS

Dalian cultured sea

cucumber

Fig.3 The change of SOD activity in

mild dropping of temperature

PREEAE R, 2Ok Be 157 HOR 3% 57 5
SRR IE W b SOD i Jy ¥ 5 55 T v i B AR Y
A OKBE 157 RIS REARRE W P SOD
St 6 CHHF 2 i, ¥ 0.038 U/mL H A8
LR (P <0.05) , KI5 5 0 2 B O M I 8 b
SOD % i7E 4 CHfJF E & i, ¥ 0.035 U/
mL BB (P <0.05) . “JKBe 1 57 S H
PRAR 8 b SOD i J o A1 itk Fr) JH 368 ) o iz .

KIEFHRSRE(E4)
0.045
3 823‘31(5) : ~ , 014°C
£ 2 0.030 ¢ be b7 26°C
RN TR
8 0.015 f% ,\E ﬁ% ’\E 2"
=7 ot IPNAE |NAE ™
oo | IR AR
KBRS WB  KERHAS
Shuiyuan No.1 Dalian cultured sea

sea cucumber cucumber

B4 BERKERSEEESODFEAEY
Fig.4 The change of SOD activity in

acute dropping of temperature

DR FNBRIERIAR K BE 157 I S RER AR
W SOD 3% 4743 3124 0. 058 #10.033 U/mL,
K& TR IR S AR W SOD -39 J3 43 5
0.046 F10.032 U/mL,2 Fh & A T, “ok B 1
SR SRR R W SOD - 3435 T TR %
FRIERN SR AR AN B3 (P >0.05) G FFA
KR, KBE 157l 2 BE R R I i) SOD - 1%
T EE TR (P <0.05) , 0K 3% 77 58 1) 2 1
A SOD V-3 ) = T SRR AL (B AR fk
REE(P>0.05),

2.3 BREZMRMBEEXNRS K1 S7AKE
FHER S BEERE R R POD F KM

R AT L 2 OK B 157 IR % 57 4
SRERR W R POD 3§ ) ¥ 8 5e It = Ja BRAK T
Fhm B A K BE 157 il 2 AR s i
POD i 41 6 CHf &, 4 0.000 89 U/mL H.
AR (P <0.05) , RiEFRMEAS KL 4 C
& 1, F 242 0.000 66 U/mL (& 5), “/K
B 157 il S BRI W POD 3 J) %G i B
T 1 ) 0 A K T R R S AR R

BERERLNT 2 K B 157 FK 6% 77 4 il
SRR P POD 3§ ) ¥ 5 5e It = Ja BRAKF
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T R AR PR 35 oK Be 157 R 2 JE A 1A
JEE W POD i J1AE 2 “C I f  , *F- 324 0. 000 7
U/mL, K% F# 5 R Z: B K POD I J1 1€ 0 C i} i
i, P34 0.000 4 U/mL ([ 6) . “/KBg 157
SRERAR W () POD % 376 2 C T U FE K
THis , RIEFRFER S HEAAE 0 C I T I PO
“OKBE 157 RS REARRIE W POD i J1 6 i ik
P19 A JE0 PR M) 7 658K 3 R B R 2 A AR R B

0.0012 ¢
w14°C
5 0.001 0 . 6°C
cde
gg 0.0008 | E et bedy, 0d°C
g3 bed o
=8 0.0006 b é ed . B2C
) — abe a u0°C
HIS 0.0004 | p— .
8 - \: n—-2°C
& 0.0002 \:
0 AN
OKBEIES” WE KRERFEHS
“Shuiyuan No.1”  Dalian cultured sea
sea cucumber cucumber

Bs5s BEZMEFSEERPODFEATL
Fig.5 The change of POD activity in

mild dropping of temperature

0.0010 - .
Lol
Bz 00007 ¥ g 26°C
232 0.0006 | ??..;51 b X 24°C
=73 0.0005} - ab  gp a 2°C
< f B
55 w0t | S AN ot [ e
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S 00002 ﬁﬁf\_ g%;, 2 52C

0.000 1 ﬁkﬁhE ﬁ& i'n =

OKBEIE” HZ KREFFEHS
“Shuiyuan No.1”  Dalian cultured sea
sea cucumber cucumber

B 6 RERKERNSEERPODFALTN
Fig.6 The change of POD activity in

acute dropping of temperature

[ FIBR AT, K BE 1 57 RIS AR A
# H POD % 33 9 J1 4y Jil Oy 0. 000 63 A
0.000 48 U/mL, K i J7 58 41 2 HEAR 4 1 6 Hh POD
SEH43E 1435124 0.000 46 F10.000 3 U/mL,2 Ffif%
IR K BE 157 3 2 BE AR 4 Ji i POD -
P S v TR SR AR S R H AR B
(P>0.05), ZZRERAT 2 Fhfl = POD i Jy s T
PR AR A R (P >0.05)
2.4 EEZRMBEEXRS“KE1SHXE
AR S B ARzl s MDA & /00

ZR AT S K BE 15" AR GE 7 51 R
SRR W H MDA &5 5 35 52 e T i i R R )

G IKBE 157 0 2 B AR 1 i) MDA 5 &
1E2 CHHE R, F 4 9.79 nmol/mL H. 7t & &
F(P<0.05), K S H S HERTE 2 CHTHE
5, 38 9.9 nmol/mL (& 7).

BREEAL T, K BE 157 I 2 B 4k f K &
I 5H ) S B R UK 0 WP ) MDA F i 4 5 R T
o PR AR A AR fE R s <K BE 1 57 i 2 B R L
2 CH} MDA & 855, F 4 29.26 nmol/mL
HAAL % (P <0.05), Ki%& 5 5 0l 2 B K 72
2 CH} MDA & & &5, F 4 28.52 nmol/mL
(F8),

ZREMBEREAT, K BE 157 5B B A
K% TR 58 J 2 BEAR R R MDA 5 i 78 1k i 3
FHIA] 2 PR B A 2R K BE 157 3l 2 B 4 14
W MDA -2y 4 54354 8.53 F1 21. 98 nmol/
mL , R 7% S5 i S B R 0 W MDA F- 35
43511k 8.58 F1 20. 46 nmol/mL , B R4 R “ K
B 1457 3l 2 B A K 3 5% B R 2 B A4 o 9 v
MDA F it i 5 TR (P <0.05)

12.00
2 1000} be begr), m;jgc
Q. b ERTAN FEA ?
DN A
22 sl [ AYNE ||PAYNE ©
£ IO INAE
= PV IAS

0
“KBELS” RIS

KEFRFHS
“Shuiyuan No.1”  Dalian cultured sea
sea cucumber cucumber

B7 BEZMRSERERE MDA SETH
Fig.7 The change of MDA content in

mild dropping of temperature

_ 35.00
jp_ 30.00 ) ”’;fgc
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Fig.8 The change of MDA content in

acute dropping of temperature
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3.1 REZBRMBEMIRS“KE1S"MXE
FERNSHEERELENNZIE

2 8 AR sh ), IR 22 1 A8 Ak 2 X H LR 1Y
AP G RE A5 I R R 3 Y, B &S SOD
POD CAT #il MDA 1745 {b & /e Bt B L& 9 B th
FE A I B A 2SR A B 405 19 O, 35 ok ) I L Ak 1
it BREAR 190 B B335 9 80 BE ) LA E BN (E

CAT F1 SOD J& HLIRHT A Ak i Br B 51
FEEIE UMM S A SRS & o i 4l AR
WA H,0, 2 H,O F1 O, , AT i B ad A AL &
Bij 1k 2 L 3 o BE 9 JE 1 ; SOD g T4 J& & H 1,
RE BELUST A 53 SR AR VE L 2 O, - WIS BRI, 2
VAL RGP L T, B T
IR B30 T v 4 48 % B8 ( Eriocheir sinensis ) {& P
CAT F1 SOD i Jj 52 S 7t i Ja B AR 14 42 b a3,
X SRR AR CAT 1 SOD i 77 481k #s
P RS R AR AN X T RE S
R ek 248 5 B (0] A5 — 28 G R o 4% e A = o i I 1
W, 0 S R W CAT 3% gt BERE A, 1 SOD i
BT AR R E R R -2 CRi, S R
CAT F1 SOD & J7 i B 7 % 4 1) s 4, HL7E B%
% 2 CHij SOD i Jj — B &b F 5 & /K ¥, CAT (1)
T JIAH R HAR 3% 55 A W A A2 30 58 B 3 6% 31 )
SOD i fy 2 F+ i , 1 32 3 K i a) 2 1 386 85 Wy e
B}, SOD {1 77 23 W& ik H. SOD 1 il 2 & 1 11 7E i
I 6] BE e CAT RKBFFe 45 MRS 5 2430 B
% -2 CHF, #2 CAT # SOD 1y { J7 [ i H 24
T Th w2 AR R ) AR 2 A N R A
o3& (ROS) 48 A ¥ ity 2, CAT F1 SOD HtJq]
VEFFALUR T BR A 5 9 05 %k LA 1 B 8 Ak
B, 3% J2 ol 2 AE IR R B8 T 1 — Fh B 3R AR B AL
20 BTG BT FLRE 2 4 R T e 4 7
t CAT #1 SOD ZE{b A1l .

POD JE 4T A AL B 10 R Govh (1 G B, & 5 &
W Ty F6 RIS 928 40 i o A B o 40 IR AR B R
G4l 4y, 5 CAT ,SOD — & fE i 7E IR IR T
BRI Y B B3 RE SR 40 R PR AL R
LEAXE BB ORI =0, R
SRR T AW, S R T I R 7 IGE e
~ POD i Jy Fifi s [1) 75 1k 52 S TH i R 1) e 34 5 2 e
Yo a2 gy kB, W B BB %, W 8 ( Cyclina

sinensis) JI 1§ Bt v POD % Jj Bl i ] 22 b 5 5 Tt
Ja BT AR A R B ik AR TR I 45 S mg A AN [
XAl e 5 2 A AN SR e R AN A G 92
R H 2 POD T ) B 3 1 1 T, 6 B
TR 2O i 2 MUK 7= A T 4008, O TR LA
o 52 AN TR E  MLAAR 77 A 55 08 14 o7 R I ok ko
PUai B8 JRIERL T POD 6 J) 3 80 9 e & 7k
1 TR, 22 B O 2 B 3 2o X B B TSIk &R G 1 R
e AR PRIE IO R R] VG R P SR8, O AN [ A Yl A
O 2 Al 5 S P S 48 R 5 R I 5T A $X
K SRR R S AR T AR AR L IR A R T
HE— W5

MDA JEHUAR NG BTt S ALVE T 09 7= 9, e fli 4R
R R 52 400, S A L A A1 2141 475 . MDA &
P AR AT A R] 4 B AL AR 4 2 el R T Y
FEEE, B H AT R R AL R 2 A FEY
Jo " A TR R 5T o B R B, % A R A
T, K BE 1457 0 S B R R0 K 3% 57 58 ) 2 1 1k
W MDA 5 i 1 5 26 Th R I Bk 9
X5 2T T R M 38 R A oh B
P MDA & it A8 ka5 A .
3.2 ®BU“KiR1S"MKREFRARNSBFEITR
M) JB2 ) 2 Al

AN R A & K BE 157 il 2 Bk
KW+ CAT . SOD POD i Jj fil MDA & & &
Az G VAR Ak A X T T 0 R T DA S A i
oW, R , R OE SR A I S BE R CAT F
MDA & it fg 77 A 5 35 Pk 1 A8 4k, BRI L 20 AR
SOD Fl MDA i fig = A4 i 5 M A8k o 28 il
FERR K BE 157 il S B R 7R 5 Wi b CAT
SOD .POD i J3 48 fb 45 K 3% 77 5 il 2 B 4 1 722 4k
T, FR WY L AR OO IR R i D BB, B e
1, B R BR LR B el 2 (ALK S 2 46 L i
15, e B IR PR BE 138 B . R, K
Be 157 fill S BRI W CAT (SOD -3 J)
P 5 3 v T YRR, K% % 58 0 2 BE IR {L CAT
S-G9 TR A BRI AT, 2 Ao
SR MDA 5 i35 3 5 TR B0, &
HH ) 2 Xof AN () o a2 X 1 e 92 ) 1o AS ), < 7K B
57 S AR A R 3 A B R AR R AT IR 1 g )3
R, AR PR G 2 S AR 3 I BE T B BR L B R
T S 5E ) 2 B A T LI N
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A preliminary study of effects of mild and acute drop of temperature on
serum non-specific immunity in“ Shuiyuan No. 1" sea cucumber
populations and the cultured sea cucumber populations

LIU Wei, CHANG Yagqing ", DING Jun

(Key Laboratory of Mariculture and Stock Enhancement in North China Sea,

Ministry of Agriculture , Dalian Ocean University ,Dalian 116023, China)

Abstract; The experiment studied the change of enzymes in mild and acute drop of temperature. The
activities of CAT,SOD,POD and the content of MDA in “Shuiyuan No.1” sea cucumber and cultured sea
cucumber were analyzed. The results show that; (1) In terms of mild drop in temperature , the activity of CAT
were trend to decreased and then increased in “ Shuiyuan No. 1” sea cucumber and Dalian cultured sea
cucumber , the activities of CAT were 402. 78 —424.32 U/mL and 409. 81 - 430. 08 U/mL in “Shuiyuan
No. 1” sea cucumber and Dalian cultured sea cucumber; the activity of SOD and POD first increased and
then decreased and then increased in “Shuiyuan No.1” sea cucumber and Dalian cultured sea cucumber; the
activities of SOD were 0.019 —0.086 U/mL and 0.014 - 0.069 U/mL in “Shuiyuan No. 1” sea cucumber
and Dalian cultured sea cucumber,the activities of POD were 0. 000 45 —0.000 89 U/mL and 0. 000 24 -
0.000 66 U/mL in “Shuiyuan No. 1” sea cucumber and Dalian cultured sea cucumber; the activity of MDA
first increased and then reduced in “Shuiyuan No. 1” sea cucumber and Dalian cultured sea cucumber, the
content of MDA were 5.83 -9.79 nmol/mL and 7.57 —9.90 nmol/mL in “Shuiyuan No.1” sea cucumber
and Dalian cultured sea cucumber. (2)In terms of acute drop in temperature, the activity of CAT,SOD and
MDA first increased and then reduced in “Shuiyuan No. 1” sea cucumber and Dalian cultured sea cucumber,
the activities of CAT were 382.51 -409.71 U/mL and 383.86 —399.42 U/mL in “Shuiyuan No.1” sea
cucumber and Dalian cultured sea cucumber; the activities of SOD were 0. 023 - 0.038 U/mL and 0. 025 -
0.035 U/mL in “Shuiyuan No. 1” sea cucumber and Dalian cultured sea cucumber; the content of MDA
were 5. 83 - 9.79 nmol/ml and 5. 57 - 9. 90 nmol/mL in “Shuiyuan No. 1” sea cucumber and Dalian
cultured sea cucumber; the activity of POD were first increased and then decreased and then increased again
to reduce,the activities of POD were 0. 000 20 - 0. 000 70 U/mL and 0. 000 18 - 0. 000 40 U/mL in
“Shuiyuan No.1” sea cucumber and Dalian cultured sea cucumber. (3 ) Both the activities of CAT,SOD,
POD and the content of MDA were changed in the different ways of dropping temperature and the changing
in “Shuiyuan No. 1” sea cucumber was more sensitive than in Dalian cultured sea cucumber in the terms of
mild and acute drop in temperature. The activities of CAT and POD was higher in “Shuiyuan No. 1” sea
cucumber than in Dalian cultured sea cucumber; the content of MDA was larger in the terms of acute drop
than in the terms of mild drop in temperature. These results revealed that there are different immune
responses to sea cucumber in different drops of temperature patterns. “ Shuiyuan No. 1” sea cucumber was
more sensitive and has higher capacity of antioxidant than Dalian cultured sea cucumber in the low
temperature environment.
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