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1.1 L&k

SEG T 2013 4E 5 R B ILARA ERTHE
T R FRAE AR . R 3k b T 4 R 0 L fet B G R 1Y
VPGPl [ 45T 5 4 (879. 03 £22.61) g ], 5E 50 Hif
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40 cm) (FFEL 4 &) 914k 3d. 94k 3 Ta) 4 K
HAE 16 T4 AL | SR8 A 1 14L: 10D, 4 2
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7.8, B HHIK I, HKE S50% .
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3 A5 P 5 o A RV 7K P B AR A I 2K
£ 25 CTHT T, MY AKHE 53 53] BE AL IE L 24
FEHUKE AR AT L35 7 B B R R Bl A 7 C A
25 Tk, 5% T 16 TR ifcta 24 BAE R %R
PO o= S A0 STE R W e B R
fa RS 2 16 Cig K PR . o T4 KOV il 55 £
FELE R P JE 45 1k 4 A, DR S 50 R e S AT
Petm) o U I 1% 22 50 1, B R 4h BOETR T — Ik
W AEFFIR 25 7E £0.5 C; R HQd X £
SRS BT A (Hach , 35 [5]) W 458 165 7K ik 2 A
B RA S
1.3 HmREMLLE

FEVRIZ IS 0.6 12 .24 48 J2 72 h Xf 3 41 5¢
AT R AR AR B 4 B K fa
B S5 S RIS Mk B Dy 200 me/L ) MS222 1)1
K Fp AR HRR S, (T 1 mL — YR T G R S
gt AT R i BRI, Sz BR AR 0.5 mL I % i

A A 0.1 mL EDTA - K, W5 F8&H, &
T4 CUKFH NGRS Ry g+ 4 €
VKFEFRE 4 h J5,12 000 r/min B .0 10 min ] %5
M3, B A -20 CLRARED
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Ca’* Mg"" P K J GPT GOT i J; i F§ BS-
180 4= [ 2l A= b 43 AL (3 B, WRIN) #4743 Br
GLB KDL TP 5 ALB Z 2= 3%m "7,

17 COR K- 4 2 A8 Ni 457 oy s 7
W BT R S RS G 88 43 AT R R & (L
Ky) AT E .
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S KA DAY B RS ] Dy 5 A2 B, ] SPSS
19.0 %% fF #F 47 W IR R J5 22 43 B ( Two-Way
ANOVA) ¥R 58 iR B I 18] K2 He 32 T A% 1 % 1f
A= FRAE BRI 20 5 43 0l ] S e R BN ) AR Ok
gy — B R AT B R I 2 43t ( One-Way
ANOVA) TEW T EFF WA T, 25 B ¥
{£ Student-Neuman-Keuls £ & % 7 #71 A [7) 1L 3
[F] 5 AN [a] B 8] 5T 2% 96 AR B0 19 22 5 8 3 M O
AN Ty 22 557, R Games-Howell 75 ) 5 Xf i
FCOF- il 1 15 A i 38 25 BRFS BR £ 2E 1T 32 800 o
B, 45 3145 32 040 8 A B R 53 k%, IR AR I 4% 8 AR
3R 2 E RS O B . BL P <0. 05 KR 2%
S, B R L £ AR fE R (mean + SE)
TR o

2 4

2.1 1TARM

VRGN 16 CTHBEE 7 TP, LT K
JiE,ANESh s 16 TR 25 TR E M, A W
TR R ReR f i (ol S =3 = R 3 IS R G SR 1)
2 hN 2 RBoE MR A TATAT . LRI, 45 55 5
41 oA S JEFE T Bl PR
2.2 I COR 1 GLU 7k

SCPEIR a0 5, AR FRAE B A IR RE 0 (R K
- F A A L L) TREE R [E] XS COR Fi
GLU /KF-HAT B E# M (P <0.05), EHO0h,
25 THLM 7 Tl COR K42 Fh i %
XFHALLA 4.9 5 HB ALK& 25, b
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Fig.1 Effect of acute temperature stress on
serum cortisol and glucose levels of

gestated S. schlegelii
Different capital lettersabove the bars indicate significant
differences ( P < 0.05) at different temperatures of the same
timepoint and different small letters abovethe bars indicate
significant differences (P <0.05) in different time points of the
same temperature in Student-Neuman-Keulsmultiple range test.

The same below
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L GLB 7KV 5 25 R AR 22 AR % B K F-
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Fig.2 Effect of acute temperature stress on serum

& 2

total protein,albumin and globumin levels

of gestated S. schlegelii
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Fig.3 Effect of acute temperature stress on serum
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Fig. 6 Effect of acute temperature stress on serum

Ca’* and Mg’* and P levels of gestated S. schlegelii
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(Z M7l 0.909) , — & BB B /R T HLIAR K
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ME,
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x1 AWEREMBEETRATR TN 1S A DRERBEFRHINEIRNTHRIRERHETE
Tab.1 Loading of four principal components for fifteen blood physiological parameters of
gestated S. schlegelii exposed to acute temperature stress
ER Ty 2 T3 T 4
principal component 1 principal component 2 principal component 3 principal component 4
TR/ %
Co:tffjon e 33.27 31.43 12.16 7.77
COR 0. 454 0. 809 -0.168 -0.004
GLU 0. 643 0. 740 -0.101 -0.074
TP 0. 986 -0.054 -0.015 —-0.038
ALB 0. 868 -0.398 0. 083 -0.062
GLB 0.928 0.158 -0.071 -0.019
TC 0. 823 —-0.546 -0.047 -0.031
TG 0.909 -0.365 0. 087 -0.053
GPT 0.427 0. 864 -0.129 0.031
GOT -0.176 0.933 -0.260 —-0.040
WBC -0.093 0.916 -0.158 -0.083
HGB 0.034 0.311 0.893 0.010
RBC 0. 137 0.520 0.781 0. 055
Ca** 0. 140 -0.180 -0.079 0.482
Mg** 0. 068 0. 199 0.325 0. 663
P -0.122 -0.010 0.368 -0.683
3r 3r
5 2 52 o
o o
o o o
g2 g2 - 24h
HE Or HE Or ©48h
S S A72h
1 El
- . ) - \ \ . . ,
-3 -2 -2 0 2 -3 -2 -2 0 1 2
FE o1 F o1

principal component

B7 BFEIRBEEHFNERSANER

Fig.7 Principal component analysis applied to physiolo-

gical parameters:factor scores sorted by temperature

after exposure to an acute temperature stress

B ¥ 21 N o3 WK AR 0L o KR AE
W L A B DR, O I Y AR LS B 5
FUI R o A KV 7 it (Salmo salar) )\ 16 CH %
£ 0 CHpia 1h, i COR A1 GLU /K- & 3 F
BB 4R i ( Oreochromis niloticus ) M\
26 CTH B E 16 135 TIK il 24h, ifi 7% COR
il GLU JKF-th B .3 0 FE A BF 5 v, 786 A
1% LB 38 S5, S5 5% fa i 3 COR FI GLU & & 14 i1

principal component

B8 HAFRIsERMNEHFHERSTHER
Fig.8 Principal component analysis applied to
physiological parameters:factor scores sorted by recovery

time after exposure to an acute temperaturestress
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BT COR A ZI6 30 R 42, 1 2 1) i K P
COR i fif JTF Bl J i A W 1 A, I sd GLU ¥ 12 1)
BT R IR B8 T i T s R AR
K SF B b T CHRAE v IO 380 F) J 3, 3B S v ) T
PRI e R T R L AR SR b, Y RO
fih 7 1ML 7 COR 5 HE7E 24 h Py B &2 2 0 R ZH 7K
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-AE A2V 30 S A B ) P S TR R AT DA 4
FEPLIR ) 1E 8 AR JAR B o

Vijayan 25" % BHL, 200 5 U Ml 2 e o g 25
S LN X BREE A o ABFTE T ,25 CHAT TH
I EP- il L7 TC F1 TG /KPS B R AR, #E2
TaE B R B e A IR R 5
( Schizothorax prenanti) Ifil i TC Fl TG 5 &= E T
W s S  BESE T ORI 6 90 H i e 2 Bk
12 FILIR B0 A 52, ¢ I BE 2o APt 2 5 ) 1L 3
TC H1 TG /K. A TG &g 28
FEY BT, H A R A S R RE BB,
SRR A JE  AUAR AT BE 2 A ] TG i 2 RE 1t
RKCFECT MW TG K TR WA ¥#H NN, i
JEI 38 5 ST TG K-V REAIC AT BE 2 th T &
T WM VE R

HE BT I3 A A R A, R S
R MR R AT R R BN &
8.5 TN, K fa ( Larimichthys crocea) Il 1%
TP Kk F W (% T xf B o4”. o w oW 6
( Cynoglossus semilaevis) 7t 3| 2V 5 T a5
I 7% ALB & £ 4545 F F, i GLB 434 £,
BEAN , Hoftn— 2 S Bl A0 4R R I da Y AN s R
RS Y S FEOMY E AR B A
o AW LB, il AR R 2 P e R B0
TP I ALB /K ¥ i FE K. ALB fE 4 & 5= ) it
AR, DL B AL R 5L, A B 2 5 4 415 1 3R G 1
BBk, SR A S, IR K & 4 FE ALB,
A R T30 5 LR B Y BE R oK. M IR IR
- fif 1fiL 7 GLB K-V 25T s e Ry . A
WEoE R W, Bl IR B RE AR, JE 2 2 3E f i i v
GLB 1 14 2 LI sR AL /Y R0 7, %8 HT A T xS
PURH R 445" . GLB 5 5445 H 1k
) TR NE i AR =X G ) B 1S B S D E B
i 5Pk S KOP B2 UK T GLB /KPR
T, AAEREUIA N SRR A g o SR, LA B
SR, R E T &AL A 8 ( Salmo  gairdneri
Richardson) Il 31§ 2 11K F 5 3% T+ {02
A 0L T B R BT I K IR X
I3 2R A 52 e A] BE B £0 el A [R] 17 7 A 25 R

GPT Il GOT & fa 38 1A N % 1) B e %%
ity , 203 A0 T INE O LSE 2H b 7R s BRI AR
LSS e e L A el i
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Effect of acute temperature stress on serum cortisol and hematological
physiology of gestated Sebastes schlegelii

ZHANG Yachen, WEN Haishen* , LI Lanmin, FENG Qichao
(Key Laboratory of Mariculture ,Minisiry of Education,Ocean University of China,Qingdao 266003, China)

Abstract; To explore the adaptability and restoring ability in water with mutant temperature, gestated
Sebastes schlegelii were moved from normal temperature (16 C) to high (25 C) or low (7 T)
temperature water,being exposed for 2 h, and subsequently transferred to original seawater of 16 ‘C. Samples
were collected at 0,6,12,24 ,48 and 72 h during recovery to detect changes of serum cortisol (COR) and
hematological and physiological parameters of gestated Sebastes schlegelii. The data showed that acute
thermal stress led to parturition behavior of two fish; It was noted that COR, glucose ( GLU ), globulin
(GLB) , glutamic-pyruvic transaminase ( GPT ) , glutamic-oxaloacetic transaminase ( GOT ) and white blood
cell (WBC) levels in serum increased significantly (P <0. 05) whereas concentrations of total protein( TP) ,
albumin( ALB ) , total cholesterol ( TC) and triglyceride ( TG) became lower obviously during recovery
process after acute stress of 25 C and 7 C (P <0. 05) . Besides, there was no difference in Ca®* ,Mg’" and
P contents. Interestingly ,red blood cell (RBC) and hemoglobin (HGB) levels arose remarkably after acute
heat stress (P <0.05) while those were detected down-regulated by acute chilling stress (P <0.05). It was
observed that thermal stress had a sharper effect on physiological status compared with acute chilling stress.
Moreover, most indexes,except for COR and inorganic ions, did not restore to normal level after 72 hours.
Our results suggest that acute temperature stress results in distinct impact on physiological function and
metabolic levels of gestated Sebastes schlegelii, and even parturition behavior in advance. It is of high
importance to monitor closely water temperature fluctuation, especially elevation, as for female fish entering
the reproductive phase,in order to decrease injury induced by temperature stress during pregnancy.
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