ok HE3H . K & & B %R vol. 9, No. 3

1985 4 9 H ACTA HYDROBIOLOGICA SINICA Sept., 1985

E&mM&RFHTR
I AT A R B F L
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(P EREREKEEDRER, K
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A741 RREFEAMIFLMEE, MOED LRGN L BRTHER, 4R E S
ERR.AMREHMARARE, LTI, 3R SR 0 R0 e 4 5 UK T i
EHRWE, FrENEERERANS L, RO AR R EHHRERES, AL
BRI R EA K, BMEEEHOREN T, BEORELEE, REHNMN A 654
e KB BEASENEHERRBEFNLAMER (P<0.01), MEE SIEFRFLEE
—ERAERER T 10—90 FEZ[AIRY & AT, (4T 8 AL 4RRRLL R AL AR S s 4 B 4L A
SEIAL B R SR S U AR ARG s AL A MR T M SR 5 1 Ko

MFESHERFIHEREEEBEDNR R, B, UPAZNRARNUZWmMA LR
LR EREN, BEREMEPREIR B, (B, HREARFEIIR, BT NAKD
B BEN TS EETREARERE, ESHMER N IER MEEBE, FinAKEY
M ISRTE AR, EENKBRSE H A EXT UL 85, 58 50 A0 8 £8 10 1E 5 42 2 DL R IR IR
W BN BEEN R GT H, SEEBREFEIERS ™", * FifB e E A AR H & KR
HTOLBARIETR. REBATAX AR MBS, SUMOESE (1979) & B 4] %
(1979) RUKFGZE (1982) Ml T 8. &1, #EANER & I (RS EAMRN ™, MR
RESERMBEEBEREENE B, NERNKRFNFRTERE, BAXERE
ARG FE R, R AR N RE SR REAST— FEORY, HERE A EEERT
EA AR R, I RMBENTIR AXAMLRERN—EB0, WEAE G & MBI
TRIER Mo B RE X REESMENETRN. BRNETHAME B /R ENT R
(2 S

B OB R0 U5

(=) HMHERR
1979 EF‘E 1980 $ 8 H) Eﬂiﬁﬁi\f%ﬁ?m, EY}ﬁ 741 J%(ﬁ 10—25 E)&) E 85—178

1984 48 11 7 23 5 ilH,
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5e) 1 LN R B A B, AT IS A SR T Eh BRI U2 5 SRR RS LR S e kLY
E,ERAH

(=) mEsdsE
R ELERIZ . LA % R EATTEER, RN ARk, B#EH RS
a8 Rflo

(=) mRHIHE
BRI F 1% FRIuEE, RiEBEKE (4°C) NFR 20 8 E4, BHEL
(3,000 #/45y) 15 53 8)e , B L Z M1 o

() MBS

STHERRITH  F Neubaner VH¥GEE, 78 RS T8 Fit Flusk -8 V8L,

SAMMAREMNLERY AOARERE, LNEEE, A5, BELIE(3,000
e [45y) 30 4350, MH EE B,

MIBEME ARLMLERE.

MEBBEMME UNGERE QBRARIEY, 1977) A,

mMBWHERE  FALPERENT,

& ZS

(=) EaspmEA REHE

WEARIFLIINAE A : 40K (Red blood. cell, ## RBC), M EH (Haemoglobin,
BiFk Hb), rgafatt B (Haematoerit, fRIFR Ht)., ZL40H0SE 3 /& $1 (Mean cell volume,
BFRMCV), OHMBEEHMaLE E;’KE (Meaﬁ cell haemoglobin concentration, f&jFR MCHC),
MM ® (Erythrocyte sedimentation, rate, fRj# ESR), M HHEHE (Plasma total
protein, fAiF#R PTP), IMIZEZMEIKE (Plasma glucose concentration, fajFR PGC) FI4T 40
FSEBMAERE (Mean cell haemoglobin, fH#R MCH), MELR(K 1), HETNE R
BEN SRR, BB RARB. UM EANERARBOIR /N, RO MM
PMAERRE, MEEEE, AMBEIL.LARFEAMIERE, SARMPHER, 4
MEHG MR EERKE R MBE R, F2 INERASERE.SHE A mmpbEsR
BIAE R AR B ES 36.01, WM BRAKER 7 HNERARRSEER, BEFE /D

Z1UPHEFEEE, BREFTSSEMENBERITEN—EIRHE, ZHA
B (X) £ 1SHHE, L0REMRI 68.27%, PN E A5 S A E R B 5
(B 1), HBME X =640 5%, blE S=1.57 B%, & RBHAS A, TR
467 BEAM MDA REELNE 68.27%, BHE 319 B X+1S N, R 640+
157 (4.83—7.97) W% EE N {EME 1 hrEH, 467 REAMKTH 3 RMAER
fE L REEN, HXRAHAERY 79.01%, 5EIREITEREE.
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Tab. 1 Nine haematological parameters of grass carp fingerlings
T H #H%(B) i & EHE HEE | AERFAREIE ERELER
I Range of
Number Annual mean| Standard Mean value of 1 val
Item . Range L. normal value
of fish g value deviation monthly C. V. | (about 709)
RBC (1(/mm?*) 470 101—398 235 +55.00 20.58 180—290
Hb (g%) 467 2.1—11.59 6.40 +1.57 17.06 4.83—7.97
Ht (%) 423 12—48.60 26.31 +6.73 18.60 19.58—33.04
MCV (u*) 407 22.00—50.74 117.49 +31.66 20.09 85.83—149.15
MCH (Pg) 416 12.28—52.37 27.69 +6.39 18.78 21.30—34.08
MCHC (%) 398 9.55—65.22 24.19 +5.44 18.26 18.75—29.63
ESR (min/nr) 418 1.00—7.09 2.55 +1.35 36.01 1.20—3.90
PTP (g%) 417 1.05—5.00 2.94 +0.75 18.46 2.19—3.69
PGC (mg%) 436 12.63—283.30 113.68 +48.30 29.18 65.38—161.98
70
66
63
ool 60 61
501
45
)
10
b
®
32
301
- 28
21
20L
14
10 5
1 4
2 3 3
1 1
. e |
2.1 2.6 31 36 41 46 51 56 6.1 6.6 7.1 7.6 8.1 86 9.1 9.610.110.611.111.6

Fig. 1

A1

~ Hbla%)

467 BRI 5 2 HMN

Histogram showing the frequency distribution of 476 fish haemoglobin levels
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Tab. 2 Interrelation among nine haematological parameters of grass carp fingerlings
= HXRK B % = BRAM g % #
Correlation Correlation
Item coefficient Significance Item coefficient Significance
RBC-Hb 0.579 % MCV-MCH 0.779 kX
RBC-Ht 0.412 N.S. MCV-MCHC —0.489 N.S.
RBC-MCV —0.373 N.S. MCV-ESR -0.786 b3 3
RBC-MCH —0.175 N.S. MCV-PTP 0.082 N.S.
RBC-MCHC 0.281 N.S.
RBC-ESR 0.092 N.S. MCV-PGC 0.379 N.S.
RBC-PTP 0.390 N.S. MCH-MCHC 0.101 N.S.
RBC-PGC 0.317 N.S. MCH-ESR 0.140 N.S.
-Hb-MCv 0.345 N.S. MCH-PTP -0.420 N.S.
Hb-Ht 0.798 E3 MCH-PGC 0.600 %
Hb-MCH 0.694 % MCHC-ESR 0.750 * %
Hb-MCHC 0.373 N.S. MCHC-PTP —-0.041 N.S.
Hb-ESR -0.195 N.S.
Hb-PTP 0.365 N.S. MCHC-PGC 0.190 N.S.
Hb-PGC 0.749 £ 3 ESR-PTP —0.260 N.S.
He-MCv 0.685 * ESR-PGC —0.260 N.S.
Ht-MCH 0.635 k
Ht-MCHC —0.258 N.S.
Ht-ESR - —0.688 k
Ht-PTP 0.392 N.S. PTP-PGC 0.110 N.S
Ht-PGC 0.628 N.S.

** P<0.01 (+2B#E)* P<0.05 (8%); N.S. = Not significant (LBPE),

(Z) AmEHzERHEE N

HEER MR B A 36 (SR 2), H 25 TH R IEARX, 11 TR HKMAMRK.
EEERE, B+2oEENE ST, RhOIEASAARER.OIES S NREE
BIRE AN AR SO MM BA R O AT EaRE SO M
PEROYELIEMR, LARTHERRSIMBITMRENERANER; BEXEEN6
TLHEPIMEEMIES. MAEHSTMREEMLESR LM RS54 M F
PR A HAELE RS LA PamaEa R, CHEtRSREEBIRE A ERSR,
AR e R ARS AR ORN Rt S

MATHE BEARR AT LR, BEMN T4 BER UL ML NS b3 BAR X &
2,7 s W RROVMA BEARML M EYMARAE, &F 4 Ui L4REHERM, a4
M LR S DU R f SRR A B VR B &5 3 W, 4L ZEAEER. LM PR E kBN &E 1
T, MR B E A S XM R TEBRRER S,

(2) LBEPATEBENEAEER

1979 4£ 9 H—1980 4 8 H,4 B 4—5 HFETFNEMEE (£ 3),
FIMBEE ANBESBAT RS, XM EAEES), KM ZAHATEE—H. BESE
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Tab, 3 Year-round changes of nine haematological parameters of grass carp fingerlings

A | AR RBC Hb Hte MCV MVH MCHC ESR PTP PGC
Month | (°0) [(104/mm®)| (g%) (%) (» (Pg) (%) |[(mm/hr.) | (8%) | (mg%)
254.40 6.91 21.17 84.05 26.84 31.99 4.80 2.92 | 112.31

9 | 24.2 | £49.69 +0.98 +8.13 | £17.49 +4.10 [ +8.36( +2.20 | 0.59 [ £-38.33
(81)* a9 49 [€7)) (€] @2n (€1))] 60) | (3%

235.59 6.25 23.88 105.07 26.99 26.08 2.50 2.25 | 129.84

10 | 20.7 | £53.22 +1.00 4+3.20 | 418.59 +3.57 | 4+4.82 | £0.90 | +0.84 [ £17.54
(1) 79 @6 72 78 %) (753 (69) | (67

238.48 5.78 25.11 108.52 24.84 23.37 2.44 3.53 ( 111.07

11 | 12.6 | +44.51 +0.77 +2.78 | £+18.71 +4.69 | +2.52 | +0.80 | +0.44 | *£33.32
(€)))] (€2))] (€))) [€1)) GD (€1)) 3D 3GH GH

268.50 7.54 30.60 115.40 28.60 25.39 2.30 3.55 1 103.06

12 8.8 | £39.95 40.90 +4.75 | £19.13 +4.90 | &+6.11 | +1.12 | 10.39 ) £27.67
G0 30 G0 (30) 30 (€]))] (30) (€Y G4

282.00 §.79 36.84 134.10 31.86 24.03 1.70 3.94 | 232.26

1 5.9 | £48.85 +2.10 +5.62 | £29.21 +6.58 | +3.52| +0.56 | £0.60 | £47.25
G0 G0 €l G0 G0 €l 0 G0 | @

205.06 6.39 29.01 149.65 31.27 21.91 1.48 3.24 | 142.54

2 6.1 | £42.83 +1.16 +4.29 | +26.99 +6.26 | £4.48 1 +£0.52 | £0.47 | £41.85
(35) 34 (32 (32) (€R))] [€1)) (32) 32 (32)

195.00 5.82 26.97 140.77 30.76 22.04 1.63 3.17 78.82

3 8.9 | £55.57 +1.33 +£6.30 | £33.08 +7.26 | +£2.90 | +0.63 | £0.59 | &17.66
32 3o (€]))] 30 Gn (30) 30 [€1)] (28)

201.00 5.84 23.48 117.61 28.67 25.06 3.0 2.91 93.91

4 16.5 | £51.00 +1.42 +5.00 +31.71 +6.497 +4.62 +0.79 +0.34 | £31.91
(30 30 G0 @an @n @9 GO 3D GH

226.00 4.49 22.41 103.14 19.67 20.44 2.87 3.00 70.56

5 |23.2§ £43.00 +1.14 +3.43 | £27.41 +4.59 | +6.18 | E£1.04 [ £0.43 | £37.27
(30 29 30 €0 @9 29) 30 30 | GD

196.80 5.08 21.86 115.82 26.74 23.56 2.83 2.58 | 118.75

6 |26.2 | £52.80 +0.77 4+3.30 | +26.00 +4.64 | +3.84 | 0.88 | £0.30 £23.73
30) 30) (30) €l))] (30) (30 (€1))] 30 30

219.00 }.  7.50 '33.15 154.57 34.74 23.12 2.00 2.21 | 131.63

7 128.9 | £37.00 +£1.33 +6.90 | £35.80 +6.38 | +£4.60 1 40.74 | £0.60 | +28.39
€Y G0 (30) [€V) (30 (G0 G0 (€I E)]

265.67 5.70 27,20 103.83 21.79 21.22 2.22 2.62 60.25

8 |27.0 | £44.00 +0.10 +5.15 +6.28 42.88 | +1.38 | £0.85 | £0.72 | £27.24
Gaon (€1 30 (¢2))] 29 29 [€))] 30) 30)

* BIRANE T, R EREN AN,

Numbers in brackets, indicate number of fish determined.

PERAOR & T E B RO T A APt Bk i, B E B A L1 ARAR S AU
e I 47 28 £ 40 M LG TR I 3 T R SR A K 55 5 T 7 A AL
4 T AL A A R & 2 B 40 IS B 40 8 e o B R R e
S EnzE o BB, BRIRE LI B HLES 8L MR 2 A A 3
A0 B4 i A I 40 (B B A g P i AL R ARk EERE 5 A, IURBE R
7 AL MR AR R 8 B o AL IR 4 Mkt P4 A8 i 3k 2 o
M—E R BB R, MM R K. S IEEY 195282 /X 8—1 A
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Tab. 4 Relation between body-weight and haematological parameters of grass carp fingerlings

WA & #E4r2E Body-weight of fish (g) Eﬁfﬁﬁ BEM
tion_ Signifi~
Item 10—19 | 20—29 | 3039 | 40—49 [ 5059 | 60—69 | 7079 gg&ft C(i’:fftlc- cance
RBC 215.00] 242.00] 247.70| 241.42) 238.17 262.17] 216.40 230.77 | 0.0396 N.S.
(10*/mm®) | +£48.22) +58.85| +48.85 +49.47| +52.31| +54.00] +56.60 | +42.62 ‘
Hb 4.95 6.29 6.85 6.49 6.70|  7.70|  7.6% 7.66 0.890] %%
(g%) +1.14) +1.28] +1.19] £1.20 +1.86 =+1.85 +1.30 +1.48
Ht 21.89] 23.71) 24.13| 25.71] 29.86] 30.07] 29.97 32.27 0.998] %k
(%) +2.67] +3.21) +3.83] *4.72| +£6.44] +6.48 +7.27 +6.36
MCV 107.70[ 97.98 101.78] 108.78| 125.77] 123.07} 151.11 142.11 0.890] =k
) +27.76| +21.97] +23.82| +£23.85| +23.64| +23.49 +31.13 | +30.61
MCH 23.68) 25.21| 27.52| 28.45| 30.11| 28.38 34.61 32.36 0.915| =k
(Pg) +5.86] +5.49] +6.45] +3.65| +5.56 +6.54 +8.95 +6.88
MCHCc 22.21| 26.09( 28.32] 26.27| 23.86] 23.43 23.20 23.20 | —0.322] N.S.
(%) +7.93| +4.66 +8.32| £10.65] +£3.03] +4.59] +4.49 +4.39
. ESR 2.92|  2.63] 3.000  2.39 1.96|  2.03 2.00 2.00 | —0.865 *x%
(mm/hr) +0.84] +1.00] +1.34] 0.61] +0.75) +0.69] +0.29 +0.69
pTP® 2.80  2.48)  3.01 2.95|  3.47|  3.39)  3.54 2.61 0.412] N.s.
(&%) +0.44| +0.65] +0.78] +1.04[ +0.15| +0.88] +0.83 +0.64
PGC(® 102.60) 141.83| 125.85| 117.19] 116.26] 108.33 108.51 120.37 | —0.227| N.S.
(mg%) +32.60) +37.75| +28.49| 430.28| +51.28 +47.54] +28.22 | +36.54

o PL0.01 (+4ABE); * P<0.05 (B2); N.S. = Not significant CREE)

(a) Plasma total protein (b)) Plasma glucose concentration.

HRATHE 233—282 7 /A ZIA152—7 B2 19522677 /554, KA Sl I 20 | EVRNZ 41
FOEE R F BT —E H R

M, BABESERKEEY & o
BEEL BR7 B, MERER - VRN
]

NeEESREZEERD 2.21—
3.94 3%, & RESHLBEEN i
i, BB ELAFEERS,
EHE R MIBHERIRER
ASEAKR 1 AREEH, 3, 15
5,8 AWBKES, K&k 4
HEEE A& 93.91—142.54 |

Vs

250 % 28], TR M B F o 4T "

HRISE AT, M S

AL RALT 41 Mo S By i 4r T S T )
ERRE3IHEHELED : M2 XRSmEMNEEHNER

KWEEK*, ﬁ’%‘b@ 84—149 Fig. 2 Relation of water temperature to plasma

WA, 19.67—34.74 4 = total protein
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20.44—31.99% LAKIIIER, BR 9 ABITMEEEL NtRiE 4.8 X //Nit, 1—3 HEE
BB 1.48—1.7 2K/ AN, H & ATTMEEREE 2—3 2K/ /N, FE 22 50

(W) ¥HEANAEEZHSEENRR

MBI A IR BIKIRIZK (R 1 AKBEER, 2 AUGEZRERF, 7 Ak,
8 AR5 T,

BRAEMNEEERS AMRSEAESELFRMELE (B 2), TLUES, HHREE
AEF, RHB—kAE, MR SEAWBEED SEEN T2 0AAER AR E ST,
r=—0.826,af =10, p < 0.01, X+ EE HEEOFTEA: ¥=3.86 — 0.05X,

() aHFESABRRENXR

¥ 1979 £ 9 AFrENEER, #HEWM 10 ZIEA—1E%, M8 MRESLN
NIAERESITERGE 4) TUER,, YAFMKELE 10—100 THEERN,, REN KNS
MEN— S EREFEE —ENERE. EhmaEa. MR LaEPERR.,
AABREENIEARNEREMERENNERTNII S MLAMRTERAEERERN
RS EARE TSR RT, EMNBEXER T4 BEN

BE RS MERESKE ZRNEIEFERA:

MABHASKE: ¥ =484+ 0.039W,

AMMLLIRSKE, ¥ = 19.7 + 0.15W,

S ME SRR SRE, ¥ = 88.77 + 0.62W

TAREEMATARESHKE. ¥ =22.25 4+ 0.133W,

ot e

HRE AN MBFEER, BERAS (1979) W T 3—5 ERATDREN
HREPRIIN AR R EBENENERSZLE, ISR mRttREs
T B BARS, MARERNRM. RIEEXEENMRS, AXMBENER)ZE
BE R, FUXMERNEL, IERFRERNE R, BFAXS RN, MEEARSE
BEY B R R R B, SRANFIE LA ZE B, Rk, B A S R0 (i A BN, BA

EIRBER.
EZ MR EY, RARMKEIERENAFELD, R THRAOEOSENERZ
BEZWA, MY SEELEERR, XEEIEFWITN0 G066 KRR

4 BE—HI, ERBHEE (1979) MRS, A MR HE LR 5EFERAHER, X
F T HFESEE Bepenpe, 195927 MZ5R, INARKEE &, EEAELX, MAHEELEA
BOT, U4 EANSERNILER S, BEMENONES, £FEKERKE
AL ARANMAEES s INRERRERS, MAHAL EFRIEEE, UF5
EREBRHARER G, ALIEFRIEBRRNNE, &, MAFFEBER ARSI,
ATLLA AT SR MR EEEN, BARBELFREZEHBELLWER, KX
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ZZWFH[EEFTED b, BB P ARNEDROUREE, MFRERE L, Ak, &
FARPELEEREHES, BHTARBERNNK, XKEAHEEARSEXNEAEREY
B, AR NI ERENERERS. ATREARNFHEEHENETH,RIBL
BT & ERKRMNEEE, 5 - FEFETHERSEMUEAREE, & FES T X
HE AR R IR LN K EARRNEB, R, E3 7 ik ile i, EREERIX—
W&,

AMNAREZRESERREFHRARSEBERAN, BAIEYIRRE FF &6 8
ke EBRESMEEREZEFR, B4 Dorfman, 1973, Iuchi. 1973, McCarthy
197302 N2 BB RITIEL, 1EEMNHR, BRSHATOSERE —TN. R, M4
B, AATRNEBEEPRIUESL, @3 —ERERHE, AEMNENSMKREXZHFR—
EREHRMBRNES R R, A, AENMEREEHNERMER, TN AERTaM
BE B,

FHAERMKEESNEER LRSS, Hit, FEAREFEDIRESE—HWIE
W AERER, XMEECBFSERRTTE s S B it 775 A & F LR
RENEELEME, KBRNEREZNAR, EESHRT TROEENSIMERARE,
MIRTE A RE B8, T RIS RO H 25385, AOMIPE FfE MR S hpE e B bb B R, 1B
BNALZHEZEREMEWENNBARNBEHRNE, Kk, AFF5E chin B 35l
i I 3% A R UK BE MR HL Ak 8 T, T DAVE Y b 3% B 48 R I 8 B 35 48 bR » VR 0 F R AU B S
BERAIFER o FMARBEIZE, JER TR RS/ NULAEE. NI ES L H
BEERRMRE S B SEARARETH, ZRENH TR ART A —BuE Ry %
Z,BIUMNEHEES AW BT —H.
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HAEMATOLOGICAL STUDIES ON. THE GRASS CARP
. YEAR-ROUND CHANGES IN NINE '
HAEMATOLOGICAL PARAMETERS

Zhu Xinling Jia Lizhu and Zhang Minying
(Institute of Hydrobiology, Academia Sinica, Wuhan)

" Abstract

In order to meet the need of establishing a standard haematological pfofile for fish
pathological purpose, altogether 741 healthy fingerlings of grass carp (Ctenopharyngo-
don idellus) were examined during September, 1979-August, 1980. Results including
9 haematological parameters, their monthly Vamatlons and factors that affect the esti-
mates are given in the present paper.

The year-round means of 9 heamatological parameéters of the fingerlings were: red
blood cell (RBC)—2.32:+0.47 10°/mm®, haemoglobin (Hb)—6.34+1.08 g%, haematocrit
(Ht)—26.83=+-4.89%, mean cell volume (MCV)—119.38+-24.20-u®, mean cell haemoglobin
(MCH)—27.73==5.24 pg, mean cell haemoglobin  concentration (MCHC)—24.02+
4449, erythrocyte sedimentation rate (BSR)—2.49=-0.92 mm/hr, plasma total protein-—
2.99+0.53 g%, plasma glucose concentration—115.42+31.01 mg%. The reliability of all
parameters except ESR and plasma glucose concentration are approximately 'identical,
with C. V. around 20%. ’ :

There was a monthly fluctuation in fish haematological parameters, of which the
higher values occurred in January, July and September. As to the factors that affect
the parameters, the values of plasma total protein (PTP) was found to be correlated
negatively with water temperature (t, in °C) (r=—0.826, p=0.01), and the relationship
may be described as g prp =3.86—0.05t. On the other hand, values of Hb, Ht, MCV
MCHC and ESR were all found to be correlated significantly with fish body-weight (W,
in g) and the regression formulae for respective haematological parameter may be
given as: ¥y, = 4.84 + 0.039W, Py, = 19.7 + 0.15W, Pycy = 88.77 + 0.62W, Pucuc

— 2225 + 0.133W, and Ppe = 314 — 0.154W.
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