30 1 Vol.30, No.1
2006 2 JOURNAL OF FISHERIES OF CHINA Feb. , 2006

:1000 - 0615(2006) 01 - 0036 - 06

1 1 1 2 3 1 1
) ) ) ) ) )
(1. , 200090;
2. , 430070; 3. , 434000)
: 5 ) (RBC) (HCT)
(HGB) (MCH) (MCHC) (WBC)
,WBC HCT 5 1 4 (P<0.05) ;HGB MCH MCHC
; (Mcv) (RLT) (HDW) 1 4
, 5 MCV AT ,  HDW ; (RDW)
, ; (MPV) :
DLC , (Lym) > (Baso) > (Neut)
> (Mon) , ,Lym , Baso Newt Mon
:S917 A

Hematological parameters of different age groups
of cultured Acipenser schrenckii

ZHANG Longzhen', ZHUANG Ping*, ZHANG Tao',
LI Da-pengz, ZHANG Zheng3, HUANG Xiao-rongl, FENG Guang-pengl
(1. East China Sea Fisheries Research Ingtitute, Chinese Academy o Fishery Sciences, Shanghai 200090, China;
2. Fisheries Cdlege, Huazhong Agricultural University, Wuhan 430070, China;
3. Yangtze River Fisheries Research Ingtitute, Chinese Academy o Fishery Sdences, Jingzhou 434000, China)

Abdract: Using hematology anayzer, hematological parameters of 5 age groups (1 - 5 years old) of cultured Amur sturgeon,
Acipenser schrenckii , were studied. Blood samples were collected using 5 mL medical injectors from the artery or vein near the and fin
o the fish, and the samples were put into tubes with anticoagulant for examination. For each age group, 5 individuas of fish were
sanmpled. Before blood sampling, fish was immobilized using MS-222 at the concentration of 200 mg-L ~*. Examination data were
analyzed using software STATISTICA version 6.0 (Statsdft, Inc.) , and using oneway ANOVA to test the significance of group
differences, using LSD for multi comparison, and using GRM for the correlative andysis. The examination results showed that red
blood cell (RBC) , haematocrit (HCT) , hemoglobin (HGB) , mean corpuscular hemoglobin (MCH) , mean corpuscular hemoglobin
concentration (MCHC) , white blood cell count (WBC) increased with the age. WBC and HCT of 5 years old group were
significantly higher than that of 1 - 4 year-old groups (P<0.05) , however, there was no significant difference of HGB , MCH and
MCHC among al groups. Among 1 - 4 year-old groups, there was no significant difference in mean corpuscular volume (MCV) ,
plaelet (AL T) count and hemoglobin distribution width (HDW) , but the MCV and AL T of 5 years old group increased significantly
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and HDW reduced significantly. RDW did not change much with the age, but mean platelet volume (MPV) dlightly reduced with the
age. For the change o differential leukocyte count (DL C) , the proportiona order of the number o different kinds of cells in the
leucocyte indicated lymphocyte (Lym) > basophil (Baso) > neutrophil (Neut) > monocyte (Mon) . With the increase of age and
Lym reduced, however, Baso and Mono increased. Comparison with other fish species, HCT and RBC of Amur sturgeon were lower
than that of maost freshwater fish species. MCV o cultured Amur sturgeon was lower than thase of wild ones, but MCHC of cultured
Amur sturgeon was much higher than that of wild ones. This result is similar to the test of rainbow trout and tilapia. Lym number of
cultured Amur sturgeon was high, so was that of the most fish species. Similarly, Baso number of cultured Amur sturgeon was high
aso, just below the Lym number. This is quite different from that of most freshwater fish species. MCV , AL T and HDW o 5 years
old cultured Amur sturgeon were significantly different from those of 1 - 4 year-old groups. This result may imply that these
parameters may be related to the age of maturation because 5 years old cultured Amur sturgeon reached maturity.

Key words: Adpenser schrenckii ; red blood cell (RBC) ; hemoglobin (HGB) ; mean corpuscular hemoglobin (MCH) ; mean corpuscular
hemogl obin concentration(MCHC) ; platelet; white blood cell (WBC)
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1
Tab.1 Comparison of haematdogical parametersamong different age groups o Acipenser schrenckii
age
parameters 1 2 3 4 5
RBC(10%L "%  924.00+150.27° 710.00 +91. 92° 782.00 % 108. 49™ 814.00 £ 51.77% 943.33 £ 158. 22°
HGB(g-L "% 39.80 +13.83% 56.20 *13.61% 78.80 £ 12.32% 93.40 9. 99" 108. 00 + 40. 73¢
HCT( %) 6.26+1.98% 8.04+0.47° 10.04 £0.90° 9.92+0.50° 12.53 +2.15¢
MCV (f1) 118.46 £ 5. 452 120.54 £ 4. 472 120.62 £ 4.10% 121.72 £2.55% 132.37 2. 71°
MCH (pg) 74.92 £4.99% 83.62 + 14.86% 94.78 £12.10% 114.88 +13.87° 112.47 +33.36°
MCHC(g-L %)  632.60 +35.09° 695. 40 + 135, 36™ 785.00 +90. 46% 944.00 +117. 96" 846.33+233.61™
RDW ( %) 24.02+2.81% 24.06 +3.03% 23.42 £2.19% 22.96 +1.88° 23.97 £1.79%
HDW (g-L ~ %) 92.04 +4.07® 91.32+2.63% 94.34+1.68% 95.34+0.86" 76.10 + 2. 55°
RLT(10%L Y 3.40£1.67% 5.80 £1.30% 4.40%1.95° 5.00%1.22% 9.00+6.08"
MPV (f1) 9.80+0.80% 8.66 £0.63% 7.90+1.64° 8.36+1.37* 7.83+2.42%
WBC(10%L Y  428.86+107.75% 529.68 +27. 06" 623.28 +53. 86" 601. 80 + 22, 59" 783.40 132, 05°
Neut ( %) 0.98 £0.66% 1.56 +0.61° 7.36 £3.49% 4.36+3.10% 9.77£7.24°
Lym( %) 88.34 £5.51% 77.48 £7.50% 57.22+7.97° 67.82 +13.99% 57.73%7.12°
Mon( %) 0.56 +0.23% 2.30 £1.80% 3.60+1.12° 3.78+3.15" 4.27+0.75°
Eos( %) 0.00 +0.00% 0.00 £0.00% 0.00 +£0.00% 0.00 £0. 00% 0.00 £0.00%
Baso( %) 1.96+1.86% 14.18 £ 15. 62%* 27.36 £23.67° 29.10 +12.10° 16.53 +2.15%
Luc( %) 10.12+4.61° 18.64+6.05" 31.82+4.72° 24.04+9.11% 28.23+0.76°
(P<0.05), ;

Notes: The different letters on the parameters in one row stand for significant difference ( P < 0. 05) ; otherwise, the same ones stand for no

significant differentce
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Tab.2 Comparison of haematoogical parameters o different species o fishes
HCT HGB RBC MCV MCH MCHC
item (%) (gL Y (202-L°Y (fL) (pg) (oL Y references
(T )
A. schrenddi (age 1) 6.26£1.98 39.80%13.83 0.52%0.15 118.46+5.45 74.92%4.99 632.60£35.09 yu oo
(5 )
A. schrendi (age 5) 12.53+2.15 108.00+40.73 0.94+0.16 132.37+2.71 112.47+33.36 846.33+233.61 this paper
A, sdlais 4.50 - 0.48 ; 156. 80 - [10]
A. gud aedtii 4.20 - 0.26 - 162.30 - [10]
a ) 5.10 17.90 0.36 a48.2 81.50 160. 00 [10]
hybrid sturgeon (age 1) ' [ \ ’ ' '
hybrid sturgegjr’\ (age 3) 3.70 28.90 0.83 324.5 99. 00 305.00 [10]
Salmo irides 45.57+5.76 78.13+14.15 1.19%+0.24 384.08+72.57 65.59+18.40 177.40%34.50 [25]
Esox |udiLs 32.57+£5.17 79.76%+10.56 1.57+0.37 194.20%+24.4 47.42%+8.44 258.40+£29.30 [23]
Carassits auratws gibdio 29.23+3.82 99.69+10.70 0.86+0.12 332.70+66.10 115.90+17.10 347.90+27.90 [24]
Tilapia rilotica 33.00+£3.28 88.26+9.34 2.13+0.56 165.22+42.97 43.62+11.26 269.20+26.70 [21]
Ctenopharyngodon idella 25.84+3.04 69.12+7.50 1.62+0.56 162.09+17.05 43.10+6.32 270.90%25.00 [6]
Hypophthal michthys mlitrix 35.11+4.81 99.25+10.50 1.91+0.44 190.58+20.80 54.35+4.35 27.94+£2.68 [18]
Avistichthys nobilis 30.19+3.20 93.38+9.86 1.67+0.37 187.33+18.73 58.03+7.60 307.40%35.50 [20]
Qyprinis cario 45.57+5.76 109.78+11.52 1.84+0.33 264.33+52.37 61.48+12.77 232.20+£23.90 [19]
[ 2] Macey D J, Potter | C. Measurements of various blood cell
parameters during the life cycle of the southern hemisphere
[26] lamprey, Gedtria auwstralis Gray[J]. Comparative Biochemistry
’ ' and Physiology (Part A : Physiology) , 1981, 69(4) :815 - 823.
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