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Abstract . Sepiella japonica is an important commercial marine cuttlefish that is widely distributed around the coastal waters
of the North-West Pacific and Northern Indian Ocean. The survival rate of the cuttlefish living in aquaculture farms may be
subject to salinity fluctuations due to typhoons, rainstorms and tidal water flows. Changes in salinity may cause a series of
physiological and behavioral stress responses in cephalopods, e.g. osmoregulation, immune capacity, hormone secretion and
stress-induced inking behavior, and can even lead to mass deaths due to osmotic stress. Thus, during the process of seedling
production of cephalopods, it is important to maintain the water salinity at the proper levels. To better understand the stress
responses and the adaptability of cephalopods to cope with salinity stress, the changes in the behavioral activity,

histopathology, osmoregulation and immune related enzymes of Sepiella japonica at different salinities of 15, 21, 27 and
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33%o exposed to 48 h were investigated in this study. The results showed that the distance moved, average velocity, the
frequency of accelerations, active time and manic time of Sepiella japonica increased significantly under high salinity stress
(27%0) (P<0.05). The cuttlefish tended to swimming around the tank wall when they were exposed to high salinity
(27%o0) . Compared to the control groups (21%o) , cuttlefish from the 27%¢ and 33%o¢ groups showed more serious disorder
in the tissue structures of muscle, gill and liver, while no changes was found in the 15%o groups. With the increase in
salinity, the activity of Na'/K"-ATPase in the gill decreased firstly and then increased ( P<0.05). The cortisol content in
brain tissue in the 33%o groups was significantly higher than that from the other treatment groups (P<0.05). The fluctuation
of salinity could lead to the significant increase of activities of superoxide dismutase ( SOD) and catalase ( CAT) (P<
0.05) , the content of malondialdehyde (MDA) (P<0.05), and a significant decrease of activity of lysozyme (LZM) (P<
0.05) in gills and liver. Based on these results, it can be concluded that the Sepiella japonica has good tolerance to low-salt
conditions, but high-salt stress could cause serious inking behavior and anxiety-like behavior. In addition, the range of
salinities used in this study (15%0c—33%¢) could cause adverse effects on osmoregulation and immune related enzymes for
Sepiella japonica. The results of the study would provide a reference for elucidating the regulatory mechanisms used by
cephalopods to cope with salinity stress, and also offer valuable information to hatchery managers to help keep appropriate

culture environment for Sepiella japonica.
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Fig.1 The behavioral response of S. japonica after exposure to salinities of 15%0, 21%¢ and 27%o
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Fig.2 Histological changes of the muscle tissue in S. japonica exposed to different salinity levels
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Fig.3 Histological changes of the liver tissue in S. japonica exposed to different salinity levels
Lo: FF/NBt, Hepatic lobule; N Z0ffi#%, Nuclear; Le: FF4IME, Liver cell
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Fig.4 Histological changes of the gill tissue in S. japonica exposed to different salinity levels
PVC: i ¥R 40, Pavement cells; MRCs: Z&kifAk 325 M1, Mitonchondrion—rich cells; SC: fil 2Z i Bk Jit 1L, Swelling and congestion of
gill filament
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Fig.7 Variation of immune related enzymes activity in gill and liver tissues of S. japonica exposed to different salinity levels
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WA R W83 (Acipenser gueldenstaedtii) %) Na*/K*-ATP JiE 0 1 AR B Y T PR
G THEREE UL ( Pinctada fucata) Na*/K*-ATP BEEMESETRE G AR S AR50 E b ARER B 4 5 802
CTCEF AR Na®/K*-ATP BIE M8 3 TH 55 (P<0.05) , W12 [ JCET 2 I A0 TR k3 BB 4, 3 mT e -5 HoA
ST KA 56, TE 458 10 ( Rachycentron canadum ) “** FlG 504K 7 8 ( Takifugu obscurus ) M 25 ) #h M0 2%
AIFTE TP A TE R R LR

KA A= Wy T AME S PR AT DS 3R e A~ A - B [R) ZH 2L (HPT) Sl 42 1A Py B o mee i) 0, WP 5 1S
B PEIRE B BT S— RN RN, e & FEMA K K A AR AR, Ao 1 AR A VAR
WFSE s, 18 24 A B o B 3 ml USR8 Na® /K -ATP BRSPS 85 1A sV T, AT 42 5 %o R s
(AT I BE 7152 o BRI, 3k 7o ) B SR VR B T 2 S BUS A 1) 0 1 o AR A 8 o3 5 o8 1) B R T R, 18 1)
AR AT R, AL 33%04H B FQTCAT K5 IR i e TR B e B T RS A T E R
WITE 15—27%ch BE S5 T 2 IRTC AT 55 W32 30 (9 W s 7 88/ 3 e 1Y) B Jo e v B2 B 1 3 s i Na ™ /K -
ATP B  SEALER BE U Sl R T A B e B, DT B8 i X 7K AR 5 B 3 WP 5 SR, = 3 0l T S kA998 i3 i
USRI 22 R T IO B I e B 8 3% R AR T HAE KRR
3.4 EhJE AT & CTCH L W A AH DG P 1 5 0

S H A AR S Y — R, S A R 5 M s R G, A S BR AR R S IR i A2
ATV, B a S E A e, 72 AR KR AY ROS, e & 5| IR it EAL™ | M4k fi Ak if J5d fi st +
SPEAEPIRAS , A P RENS 1 R PR AL ERE BR ROS, PR BT S0 T eI 30 5 4 o B R 3 e b o
AR EEREH] R E 48 h )5, 2 [RTCEH S RN ZH 2L 1Y SOD 1 CAT % LA S MDA & i34 i 2%
i, R EE TR AR HE T | = ITCET B4 A0 2 32 815 Al 25 58 ) 32 40, X AT g 5 SR IDE 20 2R 25 4 4
P G AN BRAR S A AR S P B AN S SZ AR A e e T 1) 90 42 2 PR 7L, 7 9 080 AR 2K T v O 4 4 o
PERY . LZM 1R —FhAR R S v G e R 7 W1 2 50U S B 87 o ASBIF ST & B0, g k23 5 B o
LZM & 12t W 35 R X T RESE B TR R SR 38 T S5 A R R e R S R G0 32 B e DhRE &2 4, R fie
92 PR FHTH A, NI 30 LZM 5 ik b

4 Zit

Zi LTk, 8 [RTEHT 5 W BAT By B MR ER AE 0 | i b Wi 0y JeAT AR BLEAT B0, K AR
i, 2 FOCEN B2 i B e SR IR L AUAR B A M Nt B E AR 4, B 2 T BE ) R S e T g
W, R WTZ WA e SR PRBE I 52 BE 0 B8 . DU, 76 8 QTG BT 5 WU FE i A B A vy, DO R S SR ALK A
R (<27%0) | LASE B i 4 R AR B A ™
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