FaLFE2H
2018 £ 3 H

KE A& Y R
ACTA HYDROBIOLOGICA SINICA Mar., 2018

Vol.42, No.2

doi: 10.7541/2018.041

b A£83 51 & L AR A R TS L8R

1,2 2 1 wl . 1 L 22 2
k#RT IER rgEAMA H B AZR WHLEE KRE
(1. E KPR BRI K= W BT, B 430223; 2. AL U S IRIEHERE RN AT BRA =] (b 5t EETE), JE5T 100081)

FEEE: | FH e B 03 O H B B AR 6 b BT VRV F7R 58 1940 & Hh 14 (Acipenser sinensis)(fT4—30%% LA L, fL¥E
A, AR AR ANES ) A A AN AR K/ AR RS AT R AT . &5 SRR, 7EAME L
AR AT IX A DA R SR . TEASSE AL LA ORI TE, BT N T b B R A 2 R Y, A R
N R AR N T =il NI RS %5 s /N N A S o G i R A & W IR S SN
INANEE IR IR BIORE; M RR VRN R 22 RN 5 2, R T KAl NMEIR S, MRS FE, 56 KE MR
KRB VE TR, AL R 2, M KR, A 2R AR Z R, IR AN K E /N
10, BB AT I, W W EES R R . SR MARMRBIMRICA: PR B R ge . FERR IR
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FLFE B A R AR BF2 AN RS, N T I T — R 4
#3420, 7 AR, 15 BWEE 1R,

1.2 FREEH

FEFMAR I AE29.0 m (K)x11.0 m (%) x4.4 m
(77), BLE20.0 m x3.0 mffI B/~ WS o, 5 I 4 N
i T D ) %o T LB (R KT KR, 5 R T 45
AR J5 5 7K . FRAE/KIR21.0—22.5 C, %4
7.0—7.8 mg/L, pH 7.5—8.0, #1 < 0.07 NTU, thifk
7R E 731000 W& & < AT R, 56 i e
J910h:14h (Ol HE), MIBAAR IR 2 KA R TH 1) K
TR 2 AT 50—4000 Ix, I8 N4 8. FREEZ /N
T2.4 kg/m’ o FEARHFh A3 A S CEDRE AT R A
THRL, BB L%, B3I, KK R gy
o
1.3 R EEARTE

IR AR SE56 AR 6345 & 3d 5 3EAT IR
£, R EICR M E N BT R PUAE &, SR 5
SERIIER A, BN FEAR A SAN M B, R AE R I
JE2h N UG .

FEBEREA: Bt b & Fr, BT, KA
Wright-Giemsaik 47 B4 8, HRKM B B R T8 E
TEOlympus CX417H B T WL

FAEREA: MWZA10000 r/minff i 50
10min i, A FH — U B 40 12 W B 40 i )2 F /b
LML, K H2.5% 5 e € Ja, o ILE S R
AR i i £ 7 V2 2% FRBR RE i, fEFET TECNAL
G’ 208 B v B M 8 RS F W R Fr .
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Tab. 1 Information of the animal

) FEA(RE)  A&KTotal  AJFiEBody
Group Number length (cm)  weight (kg)
W-N (>30-year) 4 335.1£ 8.2 220.1+15.3
F1-1998 (18-year) 10 270.0+13.7 134.5+25.2
F1-2000 (16-year) 4 244.8421.6 88.0£24.2
F1-2001 (15-year) 6 249.4+19.5 102.84+26.8
F1-2005 (11-year) 3 240.0+15.4 90.0+25.3
W-2009 (7-year) 9 197.9+8.3 40.9+3.7
F2-2012 (4-year) 4 183.5+10.1 30.3£5.1

PE: L3R A-BAR R SRy, Horh WA R e
3, FIZOR N LB T —AUh 4843, F23oR N L85 1 —AUh
i

Note: “A-B”in groups row means “Source-breeding year”,
letter W means the wild samples, F1 means the first filial
generation samples, F2 means the second filial generation samples

FaR BL7 19 B BAR 2 A E KR AR

PRI E DT B EEE . B, R
BRI A% 7R e e KM B e EL AR 70 A% T
2 PR R R AR 2l U B 5 I R AR AN A AR

L Q530 2 frlt Al it ol 5 % B % 1A {5 A L 4%
iR Fr, 2EAT B I M R A A K R AR I E,
FAY pme P DG AR RE AN E 20 40 i,
il SRR 200 0 A R AU B S— 10N A, 285 SR %
RALF A A T B, PLOTBHEARHE )RR o
K FHSPSS 7T A3 Bt AT 7 M A 2

2 £R

2.1 [MZARELERR S KM

Hp A i A JE IR LA A R AR 2 1 A A 4N
(Erythrocyte), £14f ffd “F- 35 % FE 9(5.56 + 1.19) x
10°/mL, F14H il (Leukocyte)Fl IfiL 4 4 il (Thrombo-
cyte) i/ H, T8 B 43 1 H(16.53 + 4.94)x10%/mL
F(15.53 + 15.82)x10°/mL, IA% 40 I ECE W 3K .
Horh B 40 i AR i 2 1S Ik R 4H Y (Lymphocyte)
2 583%, KIRELA/ NI EL % B bLl i WAk 2, Lk
A2 WE HR R 4 Y (Neutrophil ). SRAZ 41 i (Monocyte),
/0 IF) A2 WE TR 4 K 41 i (Eosinophil), £ H LL A7 WL
* 20 AR BE KL I (Basophil) .

SXof AN [ 4w 6 1) L 4 B % P % 2L Rt AT
FLi (3 2), 45 B o : RBCAE N 18HA A1 1A AKX,
L5 HAth 8 2H 2 TA) A7 A 2 35 1% 22 7 (P<0.05), >301¢
(W-N) g T HAhdH, ZH AR E; WBCIHN
1818 . 408 43 Il 5 L Ath 4 41 1A) A7 7 35 1 %
(P<0.05), DLC%E S NEUMLYM EL 5] 2715 1 8%
4% 73 ) 55 A 18 2HL R A7 7 3 25 1 22 R (P<0.05), T
—REW WG EZRAEE, B2RAYNHZ HF
LR N

2 R P00 4 BRI VE LR 30 TEARIKIREG
R 4T R PR 4T AR R K, A LK /) L
43 M (14.95—21.93) um x(8.89—18.79) um Al
(9.45—22.69) um x(9.18—17.85) um; IR IERE
PRI IR LA, AR IR 2 51 h(14.20—
17.09) pm x(13.42—16.39) pmA1(12.95—24.39) pmx
(6.30—18.19) wm, FRIE K40 0 (1) BLAE 2 F N 1K
UL AE(13.00—18.54) um x(7.94—13.25) pm,
AL LR /N U0 EEL 4 6 ), 4 R /N Y L 23 )
(9.71—15.62) pm x(4.54—11.61) pmA1(7.51—
12.84) um x(5.91—10.89) pum. %35 IfIL 2 Jf 25 4 Al
KANEAS [ FE0E 41 0] TG . 35 22 e, AN ) e AR o
X o
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Tab.2 The blood cell types of different ages

RBC (x10%/mL)

{41 Group WBC (x10°/mL) NEU % LYM % EOS % MON %
>30-year 6.83+1.41° 10.42+3.93" 18.02+11.48" 70.73+10.53" 1.10+0.61" 9.58+9.21"
18-year 4.55+0.95" 18.22+4.75" 7.10+4.49° 82.48+9.42° 2234213 4.68+5.68"
16-year 5.61+0.90" 16.22+1.94° 9.25+3.80° 88.53+4.05° 0.68+0.54" 1.55+1.27°
15-year 6.00+1.21" 13.99+2.97" 12.75+13.69° 76.50+18.09° 3.63+2.23" 7.13+4.03°
11-year 4.02+1.14° 10.313.79° 7.50+3.88° 87.00+7.02¢" 1.00+1.06" 4.50+4.56"
7-year 6.10£1.18" 12.75+7.03° 8.40+8.28° 80.30+14.10° 3.70+3.56" 7.60+4.75"
4-year 5.78+1.28" 33.81=10.17° 1.75+0.96° 94.75+1.71° 1.75+0.96" 2.00+2.00°
VE: RSB G TR RO B 22 R (P < 0.05)
Note: Different letters in the same column means significant difference between the treatments (P<0.05)
#3 M4AALAR KRR/
Tab.3 The blood cell types and the sizes of different cells
YT 14T 40 2K N Cell (um) i Nuclei (um)
Cell types T #(DLC (%) KA4£Long diameter %542 Short diameter 4% Long diameter %74%Short diameter
Ery. — 15.76+0.97 10.63+0.94 6.27+0.64 4.78+0.38
LLym. 5.26+3.95 16.23+2.80 13.85+2.48 12.81£1.23 9.7242.27
SLym. 77.74£11.73 9.75+1.23 8.71x1.27 8.55+1.06 6.98+1.20
Neu. 9.40+7.98 17.79£3.04 14.05£2.45 8.53+2.67 5.10+1.50
Eos. 1.90+2.06 15.44+0.71 14.51+0.79 6.85+2.33 3.910.94
Mon. 5.504.00 18.74+2.14 13.05+2.42 8.97+2.76 5.61+1.38
Thr. — 12.00+1.64 7.18+2.02 8.78+1.33 5.070.78

VE: LLym. K 40 A; SLym. /MR EL4HA; DLC. A 41850 251151
Note: LLym. large lymphocyte; SLym. small lymphocyte; DLC. different leucocytes counts
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FPURLAL o A RE WL SE BIZAR, T2 ZONFPIR ) i
S5, L2, W23, A T 4 0] =0 4
FERE, AR N Gt SRR, B ORI R B, Tk
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[ HR I AZ B0 A1 R oy BUEEAZ N, R ILBIRZ A
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O R 3R THT T2 8 R 2 4 /0 [ 6 B 9 B e A i 5
Sl b R e w N kR DN T A
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S WURL LT TR, ALY, WE s, VTR
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R, WP S (R IT-17 18). 4HAE R Hik
BEBRLRAR, AT SmREE
A Rt B AL BB AR S A M 2% (P R 1T -19) . A0 A% /DS,
i 7] — 0, A AR LIS T, S e € R i 2 HIR

BIZAMAE SRR R R T 4R R B
FHISGE, AN AT . 40 TR 5 R 5 1 7 T A R 5
r, A LK RS M (B R T -5—8). VAR T2
FEA—, RANAEE, MR RS MR N TR
b WA . D WEFR

MA&2mpm R 20 5 8 9 TH] — i B 7 i
WK ARG . AP T3 R, T2
AN LB LA HE -5 AR s B RORE, 38 4 2 VL
TR . A% BT, S e i 2 A IR R I
AR II-15. 16).
3 iTig
3.1 [M4ERERYERRS KN

I 200 i P 2R B2 B f AR KN R B BB,
FRIKF ABERAE. ROOUKF LR M FE 55 2
Tob DR 22 Bt A R L RURE A 0 SR o PR 47 o 4
VERT ) 5 IS FE, BT A FEAS TR RAE BT 3 CL7E FRAE I A4
W FREE 224, 28K R] S5 A0 I 2R A 455 1 25,
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BEAT 75 R 5 B R L 31 b 52 g R
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Tab.4 The morphological differences between Neutrophil and Monocyte

45 }Structure W& Hh 1R 4T g Neutrophil HZ 4 Monocyte
i fACytobody BT BGE B T ; KNS (B TR BRAN N TR, TG B S i 57
Y Nucleus EAPRS AR, Blr R, MR e € LA POUAR, R B o7, FREARAN KU 5503 ik (— A2 ),
E% SARGRIY S SENE S EREAOBGRE O, Wik
Y111 Cytoplasm i BRI AL, fhky, AT = Pk SR O, I, BT LA

EHANNE FANER 0

[fa A A 253
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Hetid Hh il b B AR 6 SR A0 L 2R Y, A 2R AL 4H i 73l
A A RV T 28 5 1) Ak T A (R B A, JHG A 20 40 P Bl
o) dg v, AT I A A P A D o G I 2 i B R e
XT3 Fi fa(Pelteobagrus fulvidraco). ¥ 3Ef. %
1 (Rachycecentron canadum)~ i 1 Bt #.(Ep-
funephelus coioides)~ ¥ (Clarias gariepinus)
a8 o7 o 5 B ik I 8 (Huso dauricus) 18
BT R, gy TR, s I
A, T A0 A ¢ P e Lk L 3T, R
B LHCHT AR S5« B 9 N 2R3 Bl fig 7k
o, LA MBI R S, X S AT AR S ST A —
U, A DU R, SRR, HX
T PR 200 R B 20 L, TR R A i B D,
X5 2 Mook Rt k5 B ok & 8L
WETRVERL AN, X 508 KR, S i, SBIRE. R
IK A BE(Cichlasoma managuense) 45 5 —5> >,
1M & [E £ A (Sciaenops ocellatus) N7 EUFE
(Amoya caninus)~ BE ;i X @ Mil(Ietalurus punetaus)-
KMER IR (Lethrinus erythropterus) A& LR
9% DR B R 2 T A A R
L 20 L ) R A RSORE 0 2 VT K, ol o R e o i
e LR, AT B 5 e T B RTINS DL % A3
B Ok, X, AL R EIR 40
B MRS IOR, Z AR IR 2, BoR
DL R AR, R AE B 4 2R T B AN T
N

AN [ A 8 P L 24 2 s 5 SR R 7, 181 Hh 4 i
SLAR AN 20 S S A S G 72 e, W RE S
AT il A B AL T iR B B I A %, 1B Bk
PR 77 7 R % BERE /KT S 80 4 i 28 ke 22 S
B AR g g L 4 R ARG ) B 4E DAL R Sl
FoAth A S AR AE 2. 35 22 5, 0 T P AR AR 5 N
TR RE 2 5 BB, 1 AR ARad
BRIEEAR . AR & s 5, X o TR
FRBE AT e AR B SR B R . AEAIK
G5 R b 1 1S b A6 1f 20 P 2 S VR T RE SRR AR B
AR, T — BT,

Hh AR i A1 ] I 24 PR 2 S R R B R A
g v 20 A A B K, ORI, FLIR R VE TR
AL 20 T DRI E 4 M, R A 24 I PR K 22 S A
/N, AR 20 AT N R B A B ) o AR o 4 A
PRI KTk IR U3 Y, R it B
Aefi, SEELf. WOKABESF SR 0,

5 HESD D T I 20 PR R /N 5 B AR B e AR —
B, A, AL R S K B, ZLZE AR,
KRR S | TR 9 41 40 B AR AR B 4 /N 2 Sk e TR 1
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o A 200 K T 2 50 f 2f T s 4346 £, 4 R 5
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LEALR
3.2 [M#MpERSSINRE

£ 25 ST A P A 006 B 1 o™ S £ 400
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22 S 106 B W R A 2T 200 i, A8 R AL 81 [ W £ 5 4. 4
Hil o %ot ZE e R 5T R T 4T 400 B 4 4 TR S AH
AP U 1 BT S I S, A
YR FE R LB, T AN ) 3R A K B
5 U LT A 3 T 3 3 T PR SRR BN
JE L, W0/ B B 7 A . rh AR 4L 0
PR 25K, B/, 22 B L35 480 T AR RIS,
X 5 AR 5 T h BT 4T R 3 3h 518 BRI 9t 4
W3, o et T 20 R R TR LAk
RS2 i 55, 2 B FG A0 0 R P A3 30 7K T R
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%, NERAS T L 122 0), 20 P9 F 20 2 1055 7 R
P 2k, 33 Fob 5 A A5 PTG 0 A L 1 5 PR R K
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Hi S AAZ BB ARG, HEAL SRR

Vbl EEL 20 2 2 200 L 4 26 B AEL R 4, A VO
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AR EEAR TR, — N R 75 S 8 % A B £ e e £
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YRAIF 8N A A6 R /N bk B 20 i T e AR T R i
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SRR 19 /)N I T 200 88 81 7 S RN , K e A8 AR
VR IR B AT 084 1 bk L 4 i, I A 4 i A 4
R, Gt JRBUH, MM %, B R AT
G RO R IR AS S5 v g T R R
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Hh AR 20 ) A IR R V23K, %
P REZ, A8 rh PR g iz A g —, /b,
B30 R UL - ST A i T B ML 0k A i o
ARFR. PRI R A FrbE, A7 T I A il
R IMIE T, B T3, 25 PRI JORE [ M,
K2 HUH IAE 295 B4, TR nl se s r AL 40
DT R 78 G 2 A B a4 Ak 2 2 g
FHAEAHIE Ft 246 R, AW Hh R I Mot Ry
RN TR VE H, X R AR . AR rg IR
FLAH BRI, BARAE e REUD, BEFRE, R
DB B AR F 20 1, 53 B v TR 1 40 Jf I R 4R
63 F EARIEAMM . — AIA Y IE IR IR 4 5 B
S R R R R G Ok, 15 AR UYL
AR 2 IR SR YT R S A A

FRARZANMAFAE T I A B MEsh P, 895705 SRy
MR EEEH . AR AT AL A AR TR
2R, ARG 52 B IR TR B & S AN A,
Ui B H A BRI LT 5 IR EE /), X AE SR (Sini-
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COMPOSITION AND MORPHOLOGY OF THE PERIPHERAL BLOOD CELLS
OF ACIPENSER SINENSIS

ZHANG Yan-Zhen"?, WANG Yan-Peng’, WEI Qi-Wei', DU Hao', LIU Zhi-Gang',
HU Wei-Yong2 and ZHANG Xiao-Yan’

(1. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China; 2. Beijing Xinwoda
Marine Technology Co. Ltd (Beijing Aquarium), Beijing 100081, China)

Abstract: Chinese sturgeon, Acipenser sinensis, is in extremely Critically Endangered status. The Beijing aquarium
plays a major role in supporting and promoting the conservation. The facility rears wild sturgeon individually which al-
lows to conduct the research at an individual level. The blood cell is an important indicator of fish health in clinical dia-
gnosis. In this study, the peripheral blood cells of 40 sturgeons distributed in 7 age groups (from 4 to > 30 years old in-
cluding wild samples, and the first and second generations of offspring) were studied by light microscopy and transmis-
sion electron microscopy. The morphological results revealed that there were 6 cell types in the peripheral blood: Eryth-
rocytes were oval shape with about (13.00—18.54) um in length and (7.94—13.25) um in width, and a few mitochon-
drion were observed in cytoplasm. Lymphocytes were round shape, with pseudopod cytoplasm bulge and many mi-
crovillus on the membrane. The size lymphocytes were (12.95—24.39) umx(6.30—18.19) um among the large cells
and (7.51—12.84) um*(5.91—10.89) pm among the small cells. Neutrophils were (9.45—22.69) um*(9.18—17.85) um,
with kinds of nuclei types and many organelles were observed in cytoplasm. In addition, there were many special gra-
nules in cytoplasm. Eosinophils had round shape with size about (14.20—17.09) umx(13.42—16.39) um and they were
rich in granules and organelles. Monocytes had multiple nuclei types and the shape was either round, oval or irregular
shape with size about (14.95—21.93) umx(8.89—18.79) um. A large number of vacuoles and very few organelles were
observed in cytoplasm. Thrombocytes had different shapes with (9.71—15.62) pmx(4.54—11.61) pm in size. Many
small vacuoles were observed in cytoplasm, they appeared either alone or in clusters with many cells dividing. The size
of blood cells from large to small follows the order as follows: monocyte, neutrophil, eosinophil, large lymphocyte,
erythrocyte, thrombocyte and small lymphocyte. There was no significant difference on morphology and classification
of haemocytes between different age groups. The average concentration of erythrocytes (RBC), leukocyte (WBC) and
thrombocyte were (5.56%1.19)x 10° /mL, (16.53+4.94)x 10° /mL and (15.53£15.82)% 10° /mL, respectively. The percent-
age of large lymphocyte, small lymphocyte, neutrophil, eosinophil, and monocyte were (5.26+3.95)%, (77.74+11.73)%,
(9.4047.98)%, (1.90+2.06)% and (5.50+4.00)%, respectively. The RBC of 18 age and 11 age groups showed signifi-
cant differences with the rest of groups (P<0.05). The WBC of 18 age had significant differences with age 4 group, and
they all showed significant differences with other groups (P<0.05). The neutrophil and lymphocyte of >30 year-old
sturgeon had significant differences with 4 age group, and they all showed significant differences with other groups. It
was concluded that the blood cell of Acipenser sinensis was at a low level of evolution; their immune system was
mainly composed of lymphocytes, granulocytes and monocytes. The results are important to the health assessment and
conservation research of Acipenser sinensis.

Key words: Acipenser sinensis; Blood cell; Microstructure; Ultrastructure
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Plate |  The morphology of blood cells under Light Microscopic

1—47R R AN ; 5—77R- 08 MR G AR VO ATIR . 2 3I4%); 8—107R MG R MR AM I (1% BUAR UONFFAR . 21, 3 #%);
11— 1475 AN BUR VO B AFIRL 20y ASHLUA%); 15— 1778 ke 40 1775153 2475 1 i 41 s 1— 1778 2040095 Ery:
ZLA0M0; Lym: Wk ELZ00; SL: /N 4HAE; LL: M E4IA; Va: Z5i; DL: 7324k B4 Ne: W8 MR s Eo: W& R MWL il
Mo: SAZANM; Th: MA2Z0

1—4. lymphocyte; 5—7. neutrophil (nucleus: band, 2 lobes and 3 lobes); 8—10. eosinophil (nucleus: band, 2 lobes and 3 lobes); 11—14.
monocyte (nucleus: reniform, band, 2 lobes, and irregular form); 15—17. thrombocyte; 17. the young thrombocyte after division; 1—17.
erythrocyte; Ery: erythrocyte; Lym: lymphocyte; SL: small lymphocyte; LL: large lymphocyte; Va: vesicle; DL: dividing lymphocyte; Ne:

neutrophil; Eo: eosinophil; Mo: monocyte; Th: thrombocyte
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PlateII The morphology of blood cells under Electron Microscopic

1\ 7R ELAM M R ERRAR; 3. 4RIk A0 M S A B 4% 5— 87 BRAX AL 12 7253 9— 127 8 R MEAT IR AZORE 440 L & 4P %5 13 147
PRI HARZRL A 15 167 MR A IR A I 17— 197~ R MR 40 i, o7 UK X 35 Ery: £028/i0; Lym: kIS 4H0H0; Ne: 18 A MAn 4 i
Eo: FERRPERIAI; Mo: SA% 20 ; Thr: MARAHM. Mt Sk N: A% He: S Qi Ge: SRS G4, Lg: W EAFE RN Rer:
FILTHT PR WX, G R BORE; P: O 25 V: B3, Cv: B9il; Lev: KIUAI; Ocv: B IRTEAIMIR T KT 11 Fb: HHE 740

1. erythrocyte; 2. showing mitochondrium in erythrocyte; 3. lymphocyte; 4. showing organelles in lymphocyte; 5. monocyte; 6. showing
cannular vesicle in monocyte; 7. monocyte; 8. Showing ingestion of foreign body in monocyte; 9—12. the band neutrophil and organelles in
it; 13—14. polymorphonuclear neutrophil and organelles in it; 15. thrombocyte; 16. showing vesicles in thrombocyte; 17—19. eosinophil
and organelles in it; 0. amplified region; Ery: erythrocyte; Lym: lymphocyte; Ne: neutrophil; Eo: eosinophil; Mo: monocyte; Thr:
thrombocyte; Mt: mitochondrium; N: nucleus; He: heterogenous chromatin; Ge: golgi complex; Lg: lysosome—Ilike granular; Rer: rough
endoplasmic; Gr: granules; P: pseudopod; V: vesicle; Cv: cannular vesicle; Lev: large cannular vesicle; Ocv: vesicle opening on cell surface;

Fb: foreign body



