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Fig. 1 Hemocytes in crab Charybdis japonica under light and electron microscope
-1 1-2. ;1-3 14 1-9. ;1-5 1-6  1-10. ;1-7 1-8  1-11. ;1-120 1-15.
3 1-13 1-14. , 41 (1-1 1-3 1-5 1-7, 1-12~1-15. ;1-2 1-4 1-6, 1-8~1-11.
;-1 1-3 1-5 1-7. 7.5um; 1-2 1-4 1-6 1-8. 2 um; 1-9~1-11. 1.5 um; 1-12. 20 pm; 1-13  1-14.
10 pm; 1-15. 40 pum); FR. ;G s M. s N. ; Nu. ;P ; RB. A

1-1 and 1-2. Agranular hemocyte(AG); 1-3, 1-4, and 1-9. Small granular hemocyte(SG); 1-5, 1-6, and 1-10. Intermediate granular hemocyte
(IG); 1-7, 1-8, and 1-11. Large granular hemocyte (LG); 1-12 and 1-15. Showing the aggregation of hemocytes and adsorbing bacteria; 1-13
and 1-14. Showing the phagorytosis of hemocytes, “1”showing the bacteria (1-1, 1-3, 1-5, 1-7, 1-12~1-15. LM; 1-2, 1-4, 1-6, 1-8~1-11. TEM;
1-1, 1-3, 1-5, and 1-7. Bar=7.5 pm; 1-2, 1-4, 1-6, 1-8. Bar=2 pum; 1-9~1-11. Bar=1.5 um; 1-12. Bar=20 pm; 1-13, 1-14. Bar=10 pm; 1-15.
Bar=40 pm; FR. Free ribosome; G. Granule; M. Mitochondrion; N. Nucleus; Nu. Nucleolus; P.Pseudopodia; RB. Residual body; V. Vacuole
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Tab. 1 The sizes and percentages of hemocytes in Charybdis japonica
(2) (<)
(um) 8.63+1.00 9.38+1.04" 9.00+1.07
(um) 7.05£1.00 7.33+1.05 7.19+1.02
(%) 4.85+1.32 4.71£0.92 4.78+1.13
(um) 9.83+1.35 10.55+1.39 10.19+1.40
(nm) 6.93+0.83 7.15£1.49 7.04+1.20
(%) 41.37+3.18 44.02+2.89™ 42.69+3.29
(um) 12.73+£1.29 13.45+1.58 13.09+1.47
(um) 8.85+1.24 9.65+1.38 9.25+1.35
(%) 36.06+2.76 37.08+2.45 36.57+2.64
(um) 15.18+1.36 14.93+1.40 15.05+1.38
(um) 10.25+1.50 9.65+1.60 9.95+1.56
(%) 17.72+£2.72 14.19+3.18™ 15.96+3.43
D ¥ (P<0.05); ** (P<0.01)
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Tab. 2 Blood biochemical indices of male and female at different development stages in Charybdis japonica and the
effects of starvation(mean+S.D)

(<) (%) 7d
(g/L) 39.15+1.84°  87.24+17.00° 65.70+4.33°  71.34421.10°  82.56+12.29%  37.80+6.51°
(g/L) 4.08+0.22° 7.76+1.50° 6.78+0.56° 7.14+1.88° 7.94+1.05% 3.68+0.64°
(g/L) 35.08+1.65°  79.48+15.52° 58.9243.88°  64.20+19.24®  74.62+11.26®  34.12+5.88°
0.12+0.01° 0.10£0.01¢ 0.12+0.01%° 0.1140.01%° 0.11+£0.01%¢ 0.1140.01%°
(mmol/L) 35.26£0.58°¢  37.64+0.44* 41.00+1.54° 50.10+8.40° 39.14+1.00%  33.56+0.89¢
(mmol/L) 0.26+0.09" 0.38+0.08" 0.34+0.89° 0.84:+0.18" 0.84+0.05° 0.16=0.05¢
(mmol/L) 0.1120.02° 0.18+0.04°¢ 0.26+0.10° 1.28+0.30" 0.91+0.28" 0.09£0.02°
(mmol/L)  0.03+0.10° 0.05+0.12° 0.09+0.02% 0.34+0.18° 0.18+0.09° 0.02+0.01°
(mmol/L)  0.04+0.01¢ 0.13+0.02% 0.1120.04¢ 0.15+0.02° 0.23+0.03° 0.02+0.01¢
(U/L) 3324029 27.90+3.40° 5.96+3.35° 28.74+4.53"  35.18+11.04°  2.14+0.43°
(U/L) 8.16+0.43%  92.26+7.80° 14.76+7.91¢ 75.02£13.26°  49.52+14.99° 4.48+0.57¢
/ 2.44+0.13° 3.3240.48° 2.60+0.62° 2.58+0.08° 1.40+0.16° 2.1440.30°
(U/L) 5.30+1.20 2.30£0.67° 19.90+8.42° 3.00+£1.22° 5.20+1.04° 1.50+0.50°
(U/L) 0.44+0.05" 0.34+0.05" 0.38+0.04° 0.46+0.05° 2.04+0.40° 0.12+0.04°
(mol/L) 2326+2.79°  28.62+5.18° 24.36+2.93% 27.02+4.79% 35.44+1.80° 36.3620.90°
(mmol/L) 0.76+0.15° 0.30:£0.12¢ 0.46+0.11¢ 0.24+0.054 0.24+0.05¢ 1.06+£0.15
(mol/L) 56.48+4.37°  144.98£19.01°  66.24£11.83°  225.60+21.70°  215.03£20.69°  43.36£9.30°
, (P<0.05)
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Abstract: In order to provide data for tissue pathology, disease control, and reproductive physiological re-
search of Charybdis japonica, this paper reported the hemocytes and the blood biochemical characterization of
Charybdis japonica. With light and electronic microscopes, four types of hemocytes, including agranular
hemocyte (AG), small granular hemocyte (SG), intermediate granular hemocyte (IG) and large granular
hemocyte (LG), were classified according to their granular existence, granular size, refractivity, staining char-
acters, and nuclear-cytoplasmic ratio. The nuclear-cytoplasmic ratios were 53.23%(AG), 33.64%(SG), 24.50%
(IG) and 19.45% (LG), respectively. Among these hemocytes, the percentages of AG, SG, IG and LG were
4.78%, 42.69%, 36.57%, and 15.96%, respectively. The female crab had higher density of hemocytes than the
male, but there was no significant difference in cell size. The phagocytic capacity of hemocytes from strong to
weak were IG, LG and SG. AG had no phagocytic capacity. The hemocytes in gill had big pseudopodia and
abundant residual body suggesting they could be more active in phagorytosis. In the developing phase, the
values of total protein(TP), glucose(GLU) and cholesterin(CHOL) of female were higher than those of male,
but the male crabs in maturation had more TP than the female. After spawning, the female crabs could main-
tain high levels of TP and CHOL. After starvation for seven days, the values of density of hemocytes, TP, GLU,
and CHOL decreased obviously and there were lower activities of alanine aminotransferase(ALT) and alkaline
phosphatase(ALP) than before, but the levels of creatinine(CREA) and usea nitrogen(BUN) increased. Globin
was found in the blood serum of Charybdis japonica.
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