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WE: FERF AR5 F 7 kst & RAAT S W(Sepiella maindroni) ) fo 4 Rt AT S LK
RIRFEWRR. RFhmER ek 2R ELER, BFRAAAL W miEnh 2 K &
eyt R R, HA2RT7.65 ~ 828 um , fAMAZIRAF, AR 0.66, bl E A8
453%; BHEKM LA, H29.58 ~ 1042 um , WA, BRI 040, Aikm
NOEBAZ, 2 &It b4 54.7%. YIRS o 03 R EF LIRA AR TR (- 4%,
P<0.05), 3K fsmiesg eI AT LFt, “TiK 70%. @B AR R A, 280 fhmiost
MG FRARAL S, MRk @M LA R R M AR . TURIL $ K AT L Wt 4w A
E NI, BFFRREER (- I, P>0.05). 3 F K AL Kt 4 0T & Fo 2 ik 09 BT
oo ARF B IRTAT L IR IE 5 AR AL T 2ah oAt

KR 2 IKTE W (Sepiella maindroni); MANM; TEAMEL; HLEEE

FESES: Q4 EkFRIRAD: A

2 KL 2 Sepiella maindroni), fRFRE:1H .
HATE 5%, JEk/E9 (Cephalopoda), ZIH
( Sepioidea ), %W F} (Sepiidae), JC4& 2 W&
(Sepiella). HTiLBEEHlF AIZERTAL, B 20 &l 70
AL, ol IR S I T R R . HEr, Wi
TLHFPE 22 e O T S0 2 PG TR AT 2 W 7= Ak & i
M, N LFRETEE N IEZ P RTT

N 250 2 G S I B S g . IRie K
B A AL, R el RS 5 T CLT R T A R A
FEU), BRI B I W S 32 7 THI RV 954 K L3R
o ARSI e BRE 1 LM R 20, Rtk
B Z BRAFIE G g, LA R B BN D) BE AR AL TR AR S e 1K)
R IX L8 G 38 B AL 3= 2 b il At R kAT A
RPN TASSI YA, BRAEFURICR, A4
Y AR o (LA R I R T R R S A A
33 5 I a2k 3857 I R A% O SR IR, VR i
DCHFSE 2 ICTREE 5 I 40 PR R TE3S, ERA BT AS IR
AT 2 [RTCE DI 40 R AR v N ZE e, 2 K
TCET W fo 328 2 SO ER AL IR TORE, h 2 IGTREE 1S
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(Staphylococcus aureus)¥i37 36 h J&, FIZEFLEIKIE
s IINZHRER 1.0% MBS, 25C KiG 24h,
BUER . Ja H AR B SR A B R Y N 5% 107
ANmL F1x108 AS/mL, 4 °C WKAERAES

1.3 dsmfa s ALK

FI 1 mL R38R0 S 55 Sk B IREE S0 =
UL, 3 1 FEAH 22 BT AT A S . BN G
A 1mL —AEES S RE 0.1 mL 10 %, AR5
MO EEEL 0.1 mL MLy, IR E S e X e i 94
o TR BR324 2~3 min, JKUE,
BT, ETEE R, JeHE (Nikon) DXM 1200F %
B TG R G T .

U2 A R A% R RS, ST YA% T LR R )
AR

1% T L= 34 % K Bl X T 24 0 2 Sl )/ CF- 38 40
Rl X P AN S ) o
1.4 oo 2020k ) &

BC il Alsever PUBEZEITH, LI 5 fli H AL
W 1% 11 B S PUREE R ST,  h
o
1.5 o 2 JRLR B Ao 28 %,

Vo T 1) 1 0 P - it - bR b, R AR
MG TV EOH T SR AR i A0 MK o 140 R
WORI LR Fr s T R plbk S8 22 e fn, KL,
Wit FRUNER R, BRI R A R HH
1.6 o 2m oL 64 B AR )

MANHEE 0.2 mL T 96 FLMALAF, 4r50n

A 0.02 mL KW FF IR R4 28 (ORI AT ER T, Fe 40 TRAT,
22.5 °C FAEM 30 min. 0 10% FEERE @, WA,
A MR Fr s Wit BPESE 2445 2~ 3 min , JKUE,
i, Bk,
1.7 WUERARZS T o s JRAR SN Brii 7 M 09 %5 om)
N b ik, ML 3 d B I e S
MIHIREE . USRI AT
1.8 Ayt B
BB BT IMB P WS VL sy

T 020 PR R R 12
HWEE S te= (100 AN M40 1 2 5 5 0 41 i
#1/100)x100

FEUEEH= 100 AN 1540 L A £RT40 45 5/100
2 &

2.1 fesmpe AR

I YR L T B b, S BIAEA 2E BABE
TNOMREE o R i A 38 BRI, 7 L R B B B
3~7 min I, 4IRS MO, BT B
i, BEEFHAHRS). 10~15 min 5, B
Hof an A BRI e vEAR SRR R e A, 2 KA
KO AL RS, MR . AU RE (1 [ ER T 40
MEAAL 8 um, TRA KA, HTAR D
(B 1-1) (s Oh A, Mdkh =M. £MHE,
L o3 440 I P B v 5 A RN AN R (B 1-2,
1-3).
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Fig. 1 Observation of living haemocytes of the Sepiella maindroni

1-1. A ACRIT M40 s 1-2. 4 oy 2 Hkoe; 1-3. M40 s e

1-1. livings suspend haemocytes; 1-2. pseudopod of haemocytes; 1-3. distortion of haemocytes

20 PR 11 3 Je P 0 440 0 S TR, R 4 MK/

Ak 2 JRAAM (B 2-1). BARABR I L 40 i 30T (5]
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BRI, A% 9.58~1042 um ; BUNMAIMERIE, HiE B, 8 0.66£0.10 (& 2-2,2-3). FAREA M LA
7.65~8.28 ym. FEEPALERL B RERKARMBEIA A5 g R 54.7 %, BUNILANHIZ i gh
Wit AR, 700 R 2 AN, RSN, MR 45.3%.

4 0.40+0.06; ELRB/NMEOA Y, Btk 2.2 ffn e g A AL R R AL

2-2

Kl 2 & ToEH S i 4 5
Fig. 2 Morphologic observation of the haemocytes
2-1. PRI S A f; 2-2. BN IAAE; 2-3. BOKILAL; B, BOKMANAL. H/MLAn
2-1. fixed haemocytes by formaldehyde; 2-2. lesser haemocytes; 2-3. biggish haemocytes: B. biggish haemocytes; L. lesser haemocytes

Sof M2 ALK 2 I TE AT S WR I 40 S8 AT % 3.62 x 10°~6.12 x 10° AN/mL , M40 M2 it W]
KAz 1 Fros. YU I A0 i 8 5 e x B (- I, P < 0.05), KI4igmtusl bAts
WA S N (- %, P<0.05), MAMBZEEN  70% Lt (KB 3.

F 1 TEKASE RIS BB M MBE EAMANEA R I L

Tab.1 Comparison of haemocytes density and composing of S. maindroni in different conditions

415 40 2 5 M40 HALR (%)
(A~/mL) /NI K I 41
X2 CRERLEL 40 4D 8.90x10°~4.12x107(] 453 54.7
DURAL CRERVEL 40 D) 3.62x10°~6.12x10° 30 70

3 ORI AN 5 2 e
Fig. 3 Methylene blue staining of haemocytes of the S. maindroni
3- L IEHE R 40 0 3-2. YL EAR 5 k. 4 JL

3-1. natural haemocytes of the S. maindroni; 3-2. starved haemocytes of the S. maindronl
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2.3 REVRA T o fm AR B 78

L0 AR A A e e ARG 45 R W, B Rk
U 1L 40 0 /N TR 40 L DG A Wiy 1 68K 17 I 4 sk
KIGFT RN 4 B A BR PR 2 TR SR IR B W e ) o 5
W ZH 2 T AT TSR £ P %o K I AT R 4 3 7 2
BRI R T 0 oy A 28.6% FH 45.2% , FriE
BB AN 034 A1 1.38 o 4T ESE T I0LAN B A

4-

10, AR J5 ELAF IR RE 7 1R 10 20 B B A H B A2 K 41 Rl £
Bl Y A WV N L0 B N . — AN I 40 i — i R
B 1 ANE 2 A KA B E TR 2 AN s
HEKE (8 4. Wik 2 Pros, YUK 2 TR E 20
A ORI 4 et L AR 5 A o W i 42, LR Tk
IR T 43 P AN AR W i ORI, (RIF T B3 200
(¢t- 155, P>0.05).

3 pm
B 4-2

42 RTC A A0 A A
Fig. 4 Phagocytosis property haemocytes of the S. maindroni
4-1 AW B (R AT ER T, 4-2 A WA o

4-1. Phagocytosis of haemocytes to S. aureus; 4-2. Phagocytosis of haemocytes to E. coli

£2 TREREERLH SMHMABMAYHIN ST

Tab.2 Phagocytosis property of the haemocytes of S. maindroni in different conditions

ik B 23 (%) TR
N7 S HE AR B KA S A ER TR )
WPHRZE CRERLE 40 /D) 28.6+3.58 45.2+4.647) 0.34+0.06 1.38+0.137)
YUk CRESE 40 1S 25.8+4.46 42.6+3.12 0.32+0.10 1.24+0.09

4 7Hifr

L 20 ) 75 A SRR T LA Iyt
B 77 LLR A I 4 ANB B, A 4 T
D SN A L ST, ARG S R E B, B
LT A Ol JE o FEIRAT O, O S A A 40
SRR, TR MR NI % ) G TR 3 i
1 I AL 4 S R e 2 S 4 s 2
TS, MM = fTE . 2, R4
4 4 R AN A S TR /b ¥ 0 M 4 ok
T o SBT3 U 5 T KO0 2 T WL 4T L 53

228, EHMAMPHRIREEER . 2 RAH B0
AL K SRRENS AT, (O AL BB, R WTIXE
AT HERAT AR fE -

A 24 0 PR A AR P A — o B A 16 S 46y 147 7 A AL
1 b A AL BEAT 7 TR D LR K Bl 0 () e 2 75
LA DAy R AR S M 0 A T P P AR —
FEPE TS e T HUAR B 7K o 2 FRTE B 5 It 4
AT MBS AN T 2 B I 40 ) T, A L
A I 6 17 P 0240 0 B O A2 40 7 (L P, B A e
TLIE N A A0 P9 S o DR AT T R < 0 26 TR T )
Jo A 2 AP RN B R 20 1, U ] 2 EC e 1 i 4
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JRoS 2 P R R A0 v S AR e 2 R TEET
B AT LUE e S A 4 P G 5 A A P A AR
AR 11

FE S B AE 7 T 040 e P LA R M AL ) S0
ARG FRAL, HEAT AR, 2 o 3 B A0 10 3 24 S 7Y
ST 6] s o, 44 i P 50 R SRR Sz e T A= A s i e
W75 A 0 PR RS o L 20 I ) A A A2 42 S A7 B
JEU B P BT B A S5 AF IR L Aok
DA 2 E — 5 P S o) it 48 ) AR
FUHLE AT 7 A HERYUBAR A T 2 IR 5 il 4
MR . AU B LR AR o DL 2 e g
% W 40 S PR AN IR 2 o, IR e Eh T i
MRS, JEIMALRE T FEITE . SBAR B UEAT 771
(IR L 40 B EE AR R LT, (R A0 o Fe
R, 345 R R LR S WK DU RE 88 . XS
JHZEL R % i 24 Y ) 7 Wt A BB 5 2Rk A L
k% R L 24 A e 7 3 R A W i A W A
ARk, AE T UVER S R 00 40 B 2 AR A A, R
U TR A0 T £ 2 () BE ) B IE 3 S 22

AR ) i 2 PR A A P AT AR B DU I A
BB A% L 0 XA SCIE RENIH LI A W, 2 R A )y
PGB A WU BN ASCH IR HT 2 IRTEE 5
Wt 240 P 2L A SAEAN [RDIRZS T 12 A, B9 i 46
MW E 1k, Sk PRI 2 IR B S i R 4t
SR RITRE, W7 S e A RERI ) R, 0 i kIR B L
FEFR T RO TR B BB bl 55 73 45 17
WA E .
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Morphologic observation and phagocytosis property of the

haemocytes of Sepiella maindroni
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Abstract: Morphological and phagocytosis properties of the haemocytes of the cuttlefish Sepiella maindroni
were studied by histology and immunology methods. The results showed that the haemocytes of the S. maindroni
could be divided into two types according to the characteristics of the haemocytes: the lesser haemocytes with the
diameter of 7.65~8.28 um, were round, the nucleolus were also round,surrounded by relatively small cytoplasms,
there were little granules in cytoplast, the ratio of nucleus/cytoplasm (N/C) was higher (0.66 + 0.10), and the
proportion of haemocytes was 45.3% in the total haemocytes; the biggish haemocytes with the size of 9.58~10.42um,
were round, there were much granules in the endoplasm and the N /C ratio was lower (0. 40+0.06) , some of the
granulocytes had double nuclei, and the proportion of granulocytes was 54.7% in the total haemocytes. The density of
haemocytes of starved S. maindroni was lower than that of the control ones (¢- test, P<0.05), the ratio of the biggish
haemocytes to lesser haemocytes was rising to 70%.The phagocytosis test of haemocytes was performed at 22.5°C. It
was shown that only the biggish haemocytes had the phagocytic ability to Staphylococcus aureus and Escherichia
coli. There was no difference between control and starved S. maindroni by the t-test (P>0.05). This study laid the

foundation for the research of immunity defence mechanism of S. maindroni.

(A tpsE: 2 33%)
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