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1 HEIA*

1.1 &8 LR Z S8 (Hypophthalmichthys molitrix) M8 (Aristichthys nobilis)
B AR R R M, BRI, MR T P IR, 5T B MEAE, o 0 M R L
X5, HeE 115, %91 B, M 1989 4 4 A X 1990 4F 3 A .8 A WE —K, HE &5
FlE — 5%, ik pH N 6.5—6.8, b kKB & E 2L WEEE N 5—28C, MK EZBEAE
10—20cm Z [AAE 4, B AEK B FE 4 3—10 A EEBRERE, ERASBE HFH.
12 AiE MEAREILEEE, TEA 20 SWE, #4848 9—10 E, %45 H Bk 7—38
B, YR R TR R o AR Ui Mk, IR sk B UL EEAR AR

2140 AT 48R (red blood cells 1 white blood cells 4 5 fii #% & RBC #1 WBC)it#
4351 A Dacie ¥ AR B 12 8 %6 R #& , 2 Neubaver i E TG A A0 Billfiit (2E A0
AT =)W Z Mg & A A (hemoglobin content i #R Hb) Al Ak 6 Z 7k WE L B

« T4 ARBEESRBITE , EWACHEZ Y% S RS0/ FiE X HEILRD
1994-03-224CF). 199707204 B} B 8.
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(haematocrit & #F Ht) ', tt & (Blood specific gravity & #F BSG) ™ Al 4L 40 M § o
(erythrocyte osmotic fragility & #% Eof) ', J Westergren t& M & 40 40 M ¥ M %
(erythrocyte sodimentation rate &% ESR){H, 4> 30. 60. 90. 120min fE 4 {Kid FH ik
48, FIFEMLER A4 A Giemsa %W 1 Wright B 8, 7EBOK 1000 589 B T BEVLILE
200 M E 40 M, BLIE R B A4 38T 3 (differential leukocyte count & B8 DLC) H Al &
FRMMBH KD (KR x AR HEH, EHBEELEYRITALAE, AR AR MET Y #
7T HRE (W18 0 200—600g) , 4R+ (IBME M 19—30cm) W 5E, B8 7 /E T 4E R €, [l i,
IR THEH L LESF 7:30—8: 30 AWEER) ESNIR, AKKER, pHEMSEHE.

2 #R

2.1 RS AE S M ISR E AT LB
MFE1THAUFS. RSN T ENREREFAENERN, L WBC, Ht R
HERM AT E HESREMERUBATE. AINHEEHREERTH . CERHMTER

F1 SN AENENLE
Tab.l The comparison of the blood indices between two years old silver carp and bighead carp

5 g . 3 ' 5% TH %ii%’&
Item Silver carp Bighead carp - Significance of
(X+SD) (X+SD) est differenece
gﬁﬂﬂﬂﬁRB,C 237.69+76.39 212.32+57.77 >0.05 +
(10000/mm’)
Eﬁﬂﬂﬂﬁw?c 1.079£0.489 0.585+0.29 >0.01 ++
(10000/mm’)
i 41 2% F Hb 8.16+1.62 7.53+1.49 >0.05 +
(g%)
£L 48 BRIE i Eof 0.435+0.177 0.38+0.021 >0.05 +
(g NaCl %)
i BHt 49.14=10.16 35.33+7.32 >0.01 ++
(%)
t H 1.0413+0.023 1.0396+0.034 <0.05 -
BSG
UL 30 0.269+0.24 1.15+0.35 >0.01 ++
ESR 60 0.411+0.36 3.12+0.38 >0.01 +4+
(mm/ 90 0.64+0.51 3.45+0.34 >0.01 ++
minute) 120 0.77+0.66 5.19+0.47 >0.01 ++
[
KM EAR 823+1.18 7.75+0.35 <0.05 -
Lyml
Eﬁyﬂﬂﬁ} Al 58.9+3.97 55.87+0.72 >0.05 +
i H LymS$
DLC A A 20.45+4.38 26.08+1.47 >0.05 +
(%) Neut
aadl 12.43+3.33 10.30+2.65 >0.05 +
Mon
I ¥ 40 A
2.03x271 2.14+4.18 <0.05 -
Thr

H. +RERPFE significant
“RERAE¥ nonsignificant
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T &k, ‘
M DLC {E & 1 , i i ¥ B 40 iE (Lymphocyte &8 Lym) 5 66.06%, 8/ &7 62.25%, B
FREANAMARSIBHEER, U Lym hENAR, WEREHET. KKEHR
(Large lymphocyte, i #k Lym 1). /MIKE4EH (small lymphocyte & #F Lym s). HEZH
Bl (monocyte, K Mon) M 26§ T8, B2 EEMHER, ¥R O 4 M (neutrophil & #§
Neut) £ 2 8 & T &, i1 #2 4 #8 (thrombocyte {8 #R Thr) , 2 H 40} & FL5h i — R i 40 8, o
RBRETH AXRATE. B0 REM MR 5, BEE KB 2 MR,
EHOmM% A EARAEER. R1ERET R ADLCHELE, #58HETU Lym X
¥, & Neut, Mon HEE A,

FoFMymA b HRMARYKNE KR X ER); AR 2P UEH . E49

F®2 HIMMMAK/D (€12 < HR)

Tab.2 The size of different blood cells BA7 um
% L} ERTEH
o B Silver carp Bighead carp T Significance of
ftem (R+S.D) (X+S.D) Test difference
) ° 11.45+0.72 11.7740.86 <0.05 -
Eryt * 7.71%0.75 8.41+0.63 >0.05
KHESR . 8.03+1.23 7.1£0.59 >0.05
Lym 1 * 7.59+1.14 6.680.60 >0.05
/N A B ° 5.11%0.57 4.86+0.74 <0.05 -
Lym s * 4.47+0.08 4.62+0.24 <0.05 -
o 2 ° 10.77+1.62 10.24+0.67 <0.05 -
Neut * 9.36x1.41 8.34+0.65 >0.05 +
BEANR ° 10.24+1.23 9.31+0.39 >0.05
Mon * 8.75£0.89 8.33+0.42 <0.05 -
1 72 40 M ° 9.57+2.47 8.16+0.95 >0.05
Thr * 4.01x0.51 3.03+0.60 >0.05

. o RAMKE (long diameter)  * MM (short diameter)

M (Eryt) b, SN RKEAEREE, HERNSH EERTEH, & Lym 1 F, g
KREREZRHRBRTH; BHE Newt LHREEHNE THFMBEKESER LYR
AKX,
2.2 SMEIEREREE LR

FE T B, Mb FE B M AR BN 3 RS, MOS0 L RVAE R O 4—5S A, BT,
i 1) B T DA DA SR X 51 oM A, T 5 £ U BB, BRI B, AT R T S L 948 A 1L I
MELLE (F3). WEKITLUES. #AEK WBC {H, ESR(120min) fi, Lym 1fH. Lym s
i, MonfH#I KT H#ifa, (KRR ETEUER, MMEMAKN RBC. Eof. Ht. BSG. Neut#
Thr ZEH AT HEA EBEANRBCHERKREE, NewtlEE R EE; HULENA, £%
FRBER, MR FERIREREERREERK.
2.3 MAEEHREREELMALER
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Tab.3 The sexual difference of the blood indices in silver carp.

ot =BT EH
& H 3(X+SD) 2 (X+SD) Significance of
Item Test
difference
T HRBRBC
3 200.69+71.17 241.14+£1.394 >0.01 ++
(10000/mm’)
B4 REWBC
s 1.007+0.054 1.394+0.72 >0.05 +
(10000/mm’)
4% HHb :
8.43+1.51 8.42+1.34 <0.05 —
(g%)
41 49 B Bfs £ Eof
0.3782+0.012 0.3866+0.014 <0.05 -
(g NaCl %)
H HRHt
45.80+6.53 47.46+6.03 <0.05 -
(%) .
A}
1.0361+0.0034 1.0371+£0.0042 <0.05 -
BSG
b2 3 30 0.170+£0.08 0.185+0.07 <0.05 -
ESR 60 0.280+0.09 0.22+0.08 >0.05 +
(mm/ 90 0.383+0.13 0.390+0.09 <0.05 -
minute) 120 0.4933+0.147 0.4138+0.121 >0.05 +
K EL 46 Bl
8.50+1.23 7.63+1.44 >0.05 +
Lymt
B4R VY, ek
. 59.10+1.50 56.88+6.44 >0.05 +
Kt Lym s
DLC Ll ASE
16.70+3.86 23.63+x4.90 >0.05 +
(%) Neut
BEHR
13.6+3.93 11.13£2.72 >0.05 +
Mon
i 22
1.88+2.53 2.20+2.88 <0.05 -
Thr

MWFEAMATLEL . RBCHAESH, #NSHRAELHE; ZHREER 1.
3, 7—10 A (8). 11 A (8) B3 LA, 4—6. 9(8) HAMKE. WBCEK FFEEL,
BEE2, 6. 8. 11 AEBRFAE. HPU2ARR, . HUE4 8. 2FA HBHAE, KU
12 BR,.RMEASGE). 7@ WAL, HhEMEFELAL. #E1, 2, 7TAMI0AH
BAE U 1—2 AR ®E3. sM11 AHIFE, P ARE. HiAWFER
i FRh LB KRN, 872 1. 5. 9. 10, 11 HHEFAME, HPLL11 A LAE
BE,.8 AHNBRE; S 1. 3. 6. 8. 11 ANFHE, HPU3 11 ANFAERR, 2.
5. 9. 12 ANTHRRAME, W FHREBE R K, SR B/, HEKEMELLE3, 6. 9 AHHA
THAE, BN 10 AW EAEHER, AR RHEY 6—8 A RKIEE L F & &
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Tab4 The annual chang of blood indices
A4 Month
% 1 2 3 4 5 6
BiH Item
THIRH
RBC 3 387.38 2383 325.88 260.60 204.30 187.89
_ , o 208.20 176.6 262.33 156.0 170.17 264.71
(X, 10000/ mm’ )
=k ]
% 53 0.969 1.789 1.653 1.198 0.612 0.910
WBC
— , o 0.250 0.494 0.448 0.887 0.69 0.43
(X, 10000/ mm")
Jiikak: 4=Li:|
[ ] 9.78 9.754 7.5 7.15 7.43 7.22
Hb
_ % 8.04 725 8.41 7.57 1.75 7.43
(X, g%)
LR P
; 3 0.380 0.381 0.393 0.403 0375 0.389
Eo
— % 0.318 0.336 0.345 0.343 0.343 0.383
(X, gNaCl%)
k BHt 3 60.33 52.89 47.16 42.36 54.69 45381
X %) N 42,69 35.80 40.76 35.77 31.19 37.03
. EBSG 3 1.0443 1.0345 1.0423 1.0402 1.0396 1.0370
(5,4] 5 1.0374 1.0378 1.0384 1.0357 1.0358 1.0360
UiM EESR 3 0.52 0.47 0.43 0.41 0.48 0.37
(X, mm/120) = 0.78 1.30 0.65 3.00 4.40 2.50
A% Month
g 7 8 9 10 11 12
I H Item
21 4 3K
-3 202.50 201.0 134.65 268.70 236.6 246.6
RBC
_ , | 286.00 259.5 221.30 149.00 205.38 161.0
(X, 10000/ mm” )
SE:F: 06§
% 0.826 1.060 0.619 1.091 1.38 0.951
WBC
— s ] 0.288 0.694 0.620 0.565 0.817 1.165
(X, 10000/ mm" )
maEAE
H ] 7.79 7.18 7.98 9.53 9.24 8.73
_ o 8.30 9.10 6.20 5.69 7.63 6.36
(X, g%) ’
21 40 LB P 1
Eof 3 0.391 0.380 0.369 0.375 0.369 0.381
— o 0.336 0.350 0.330 0.316 0.335 0.340
(X, gNaCl%)
K BH {3 42.89 38.79 42.61 50.99 65.19 49.08
X, %) ] 36.25 41.32 27.09 31.22 41.47 25.82
k. HEBSG {3 1.0338 1.0392 1.0375 1.0380 1.0453 1.0399
X ] 1.0348 1.0388 1.035 1.0296 1.0378 1.0362
VLK B ESR 3 0.52 0.48 0.37 2.90 0.495 0.23
(X, mm/120) | 7.47 7.13 1.61 6.60 0.93 1.13




14 K £ £ ¥ F* # 2 %

BRI

T Eof fl BSG Wif, W FERERRTH (X 4),BSGHEHE3 AfM s AHIAEMH,
Eof HfE 4 A (). 6 A (M) WA EME, REEI—10 ALK, REERNIEER /M
2.

3 itig

31 “WEESEEENBEAELARANESR, X WBC. RBC. Hb. Eof. Hu.
Lym 1. Lym s. Mon, %{H, 8 M ¥R TH, M ESR. Newt WENKZ, REHYTER
T, EREEAKE LR EE, MBUNEETKENT LR, $FBEUFHED IR,
MENFEURHIYAIE, LR HEY. #ERBARE, RIS HLAGT,3—
4 AR LR, SRR B, T 4SS EABEBI R, EAFE I L, SR
SR, Wem AR, SETESHMERONBRHE. BXR.ERIYE. RUSEH ISR R A4 MK
BIFERA -EEWN, XURHSHOBHEREFEERNFIERA.

OKERRPIBT AT A R 4 LR PR, I B Bt 3 16 B 5 A9 S A 8K B9 RBC.
Hb B A B TENE, 5HE R, H RBC. Hb F{EKKT WBC &, HE# - g
) Neut. Mon FI{EBAEE B KT Lym {8 W% &, 75 3R B, 2 48T 57 B #4759 1 2 2
FEZBMEMHE, MEMRE B, MU EREERNEAREAEZANE, NE
SRR 12 RE, KBEARUERANER, BN, “EAMBERENERT SRR
o

ST XEHaE", E5 7Y, RS EA, AL EAAQ®B% T BERKRE
25 bR i BCHE bR IEAR LU, B WBC AL T RE K P, SMERE S TR
RBC fH, UK THEH FaEM A T HMLAP A K Hh E{OKTHEEHFE 5P T4
fa,MEEFMETFHMAL X HENRT LARFA AL M ESREMET ERTE @A
2%, S5 LA JURR B 3E B BR ESRE R, He 8K, KL EREYLT F% Kk
-, Bk 8 R EEIRKFRR A M AR (ESR R 4M) 3k F, shiG shE il =5, W& sh i 38
WEXRTEIUERFINARX, RRUEME, ARENFINARKTERE N ENEAAL,
ERUNFENARERTRRHEMAL,

32 M DLCHMLILEXE, EFBERKFHARKSD, MK Lym EL T REKE, B
Neut A1 Mon {8 W £bF 5 %54 & 9 7K -, Thr {8 W 4L F o %5 7K F-, B T i 4 86 2 P L BRI Y
DLCERET L Lym 5 E, Neut 1 Mon HIRF K, FX, EEXERKFHABLMRK
B, ML Lym A ERFRAE, EXNETR T, X DLCHEFES : (1) Neut i H M Mon
{E1&, (2) Mon & E T Neut A1, (3) Neut H Mon BS{E ¥ & i Lym {E MK 3 F#p2K5, g
HMYDLCERBRTEE, ET OSBRI RL 4 (7 FR Eos) A1 15 54, 1t b 40 B (F8] #R
Bas), fE & RAEEAY, XEA®E, BFF AV MEM LR L AR DRI Fos, Mi1E
BT MBS B IEM AR R Bas, 7 H A LR R KB, B KB ERHR
it A 0B Bas FE7EY, W, O] DA, ¥R 3h 4 I 40 B i) 43 46 R B, R % Lym 0
Neut B A L85, M Eos. Bas BS540 i 4 440 W 85 e

33 fEHMOEREREPRFESEREEZRN, 10 RBC. WBC fil Ht. DLC {9 # Neut.
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Thr {H¥) 2 M X T RS, T ESR(120 380, Lmy 1 AR Mon I 2 A T Hf,
MR AREARSBN 2 a, B, AREERSHEERBAXNARMRE, EEEE
A" MEa8BY BFFEAD. BHFeY. FAkeif A AOmd R NEESYE
A NBERRPHEILMUNRE, RASA/HFAR, HMBHEEEOESERERER
2RMFETIE, BX, MRERENEREERERKERPREEN, RRANMEARR,
FRANEFHBARLSHEME.

34 XTmMBAERENEEEA EEEL MR KAERPBEFRL™ ™ ¥, BB
S B R RBEA R, Yok BURET, AR ORISR ER T A ERAETILR? M
M4 L&, RBC. WBC., Hb. ESRF FEIMBIEIREY ERERRAEI; FAELIIE
BEBK W 44K RBCfH. WBC . Ht {54 XS/ ESR{HM WBC 1, AT, AKE
e 5—28CHEREI AL, AKES—12CH 11—1 A HARBEKNA S RBC/E, HbfE.
Ht{. KBER (25—28C)M 7—8 ALA B EMEKN A RBC. ESRA HbZ (. BWHh
M B IRARE B A E TR E BRERMF R, BT A [ KR 5 &8RS
ABAZE—B, ARMAEEK, AR 4 WERTLUE W, X BF 6309 I 5570 F
ARBEKRM EFM LA, BEKIBE TRM RN, TR, ZIEEE & B 6 FHRE%1E, B
i, ARTA R, KB AN MAERENERAREEN S LRE BN, BAEKE
REMRKARERKETHN - ANTEERE, EEWAKEPRA BRI SEE, AEREES
S5EKEET.RAR, LREHER B NEEIREHE LW, I - DRHERESHEZ
B B G L AR SR, BT A, & R AR E A A E TR RER 2 A, B — A2
PLHE R, BIIR K £ 28 Y I M8 AR 1B & 7= A6 A 4R 2B 4k, /KR 2 3 W X B AR (L i — AN S ik
BEARE#EH K.

3.5 AHFI T E 6 O 6 N 5 A 0 OB E AR, HMAE R B/ (X Thre 89 S. D {H
K), SEMBHRIFENMEER A GFHEEN, B, EEEREHKBEFEEET, TR
T ReEE, 80K E EHEARE RN S K.
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HEMATOLOGICAL STUDY OF TWO-YEARS OLD SILVER CARP,
HYPOPHTHALMICHTHYS MOLITRIX AND BIGHEAD CARP,
ARISTICHTHYS NOBILIX

Lin Guanghua, Zhang Fengwang, Hong Yijiang and Hu Chengyu
(Nanchang University, 330047)

Abstract During the period from 1989— 1990, blood samples were taken from 115
individuals of two-year old(2-y) silver carp, Hypophthalmichthys molitrix, and 91
individuals of the 2-y bidhead Carp, Aristchthys nobilis. The blood indices, such as
the number of red and white blood cells (RBC and WBC), hemoglobin content (Hb),
blood specific gravity (BSG), erythrocyte osmotic fragility (Eof ), haematocrit (Hf),
erythrocyte sedimentation rate (ESR), differential leukocyte count (DIC) and the normal
size (long diameter x short diameter) of the blood cells were investigated. RBC.
WBC. Ht. Lym and Mon values are significantly greater in the silver carp than those
in the bighead carp, but ESR (120 minute) and Neut. values are significantly greater
in the bighead carp than those in silver carp. RBC. WBC. Ht and Neut, values are
higher in female than those in male of silver carp. The annual changes of the blood
indices of both spcies were also examined and little difference was observed in all of
the above indices among individuals of the same species, Therefore, the above indices
may be used as reference of the normal physilogical indices for the two species of
fish.

Key words Silver carp (Hypophthalmichthys molitrix), Bighead carp (Anstichthys
nobilis), Blood indices. annual changes of blood indices



