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, (Olympus CX23) ] 30min, 1%
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(naphthol-AS-D-chloroacetate esterase, NACE)
( ,2002),
, ( ,2007) -
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)4°C 10min, , 37°C 1h, 1%
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1% 20min, 3min a- (a-naphthyl acetate esterase,
Schiff’s (g 100mL 80°C R aNAE)
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24h , 200mL, 4°C ) [ 0.05% DAB (3,3'- )
30min, 30s (10% 0.01% H,0,] 15min, , 1%
6mL 1mol/L SmL 100mL ) Weigert 10min,
2min, R S (peroxidase,
[A POX)
: 20mg AS-BI- 500uL. DMF; B
B 20mg 0.2mol/L 2
(pH9.2)20mL; A B ] 2.1
2h, 1% 10min, 2.1.1 ,
, (alkaline , (12.51£0.58)um, (12.214£0.42)um
phosphatase, AKP) ) > )
[A )
: 20mg  AS-BI- 500uL DMF; B , , , ,
GBC 20mg 20mL 0.1mol/L SAB (pH 4.6)
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1h, 1% 10min, (11.41+0.48)um, (10.21£0.42)um, ,
S (acid R
phosphatase, ACP) R s R
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[A : 10mg AS-D 500uL DMF; , , ,
B : GBC 10mg 10mL veronal (pH 7.4) ( 1b,¢)
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Fig.1 Blood cells in different stages of H. nitens (1)
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Fig.2 Blood cells in different stages of H. nitens (2)
:a. ,b. ,C. ,d. ,e. , f , g
,h.
2.1.6 ( 2b) R 2.1.10 ( 29 R
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, (10.52+0.67)pm, (10.32+ 0.83)um R
0.69)um, ) ) )
2.1.9 ( 2e) ,
(10.214+0.69)pm, (9.92+0.62)um 2.1.13 ( 3a)

, , (11.710.88)um, (11.020.72)um,
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Fig.3 Blood cells in different stages of H. nitens (3)
a ,b. ,C. ,d. , €. , f. , 8. , h.
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2.1.16 ( 3d) s R s R
(10.15%0.73)um, (10.01«£
0.63)um, 2.1.21 C 3p (14.48+
s 1.81)um, (11.02+1.32)um,
2.1.17 ( 3e) R ) >
(9.3240.55)um, (8.96%0.53)um, ,
, 2.1.22
, , ( 4a) , , ,
( 4b) ,
2.1.18 ’
( 3D ; ( 40 , ,
(7.09+£0.89)um, (5.97+0.89)um , , , ,
( 39 , ( 4d) ,
s (8.34+0.85)um, (8.07+ 5
0.57)um ) 5 )
2.1.19 ( 3h) , ( 4e) ( 49 ( 4g)
(16.89£2.35)um, (14.14£1.31)um, ( 4h) ( 4,))
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Fig.4 Blood cells in different stages of H. nitens (4)
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Tab.1 The percentages of different blood cells in four organs of H. nitens
(%) (%)
8 0.16 0 0 0 0
75 1.48 12 9 0 0
3925 77.66 3837 3924 3808 96.33
6 0.12 0 0 0
12 0.24 3 4 0 0
19 0.38 9 11 5 0.13
7 0.14 0 1 0 0
12 0.24 4 9 0
396 7.84 193 417 43 1.09
23 0.46 0 0 0 0
27 0.53 5 4 0 0
22 0.44 3 2 0 0
38 0.75 5 0 0
397 7.86 206 198 93 2.35
9 0.18 0 0 0 0
11 0.22 0 0 0 0
35 0.69 6 5 3 0.08
5 0.11 0 0 0 0
8 0.16 0 0 0 0
19 0.37 2 2 1 0.03

( Sa—e)
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Fig.5 Cytochemical stain of H. nitens blood cell (1)
a b. PAS ,C. PAS ,d. PAS , €. PAS L f ACP
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Fig.6 Cytochemical stain of H. nitens blood cell (2)
a. ALP , b. POX ,C. POX ,d. PAS , €. NCAE
Lt NCAE , g aNAE ,h. aNAE , 1 NCAE
3 b b
( ,
3.1 1994; , 2004; , 2011);
, fiy fifs
(hematopoietic inductive ,
microenvironment, HIM) R ( ,2001; , 2007, , 2007;
> > ,2014)
, g ( :
> 2006) (
( , ,2000) ( ,2001)
2005; ,2007; ,2011)
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THE HEMOCYTOPOIESIS AND CYTOCHEMICAL STAINING OF PERIPHERAL
BLOOD CELL IN HAPALOGENYS NITENS

ZHONG Ai-Hua, CHU Zhang-Jie, MOU Yi, ZHAO Qi-Zhu
(Fisheries College of Zhejiang Ocean University, Zhoushan 316022, China)

Abstract The pronephros, kidney, spleen, and liver of Hapalogenys nitens were observed on stained smears to
understand the hemocytopoiesis. The results showed that the three organs were the principal hematopoietic organs. The
developments of erythrocyte, granulocyte, lymphocyte, and monocyte were found in mainly the pronephros. The
developments of erythrocyte and granulocyte could be found in the kidney and the developments of erythrocyte and
lymphocyte could be found in the spleen. There were no immature blood cells in liver smears, indicating no doubt that the
liver was not the hematopoietic organ. The development of haemocytes of H. nitens could be divided into three periods, i.e.,
primitive stage, immature stage, and mature stage. The cytochemical reactions were positive in neutrophils for POX, ACP,
ALP, a-NAE, glycogen, and NCAE; in eosnophils for ACP, NACE, POX and glycogen; in monocytes for ACP, POX,
glycogen and a-NAE; in lymphocytes for ACP; and in basophils for glycogen. The results showed that H. nitens was a fish
with higher disease resistance. The cytochemical approaches utilized here may also have useful applications to studying the
diseases affecting this species.

Key words  Hapalogenys nitens; blood cell; hemocytopoiesis; cytochemical staining



