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Morphological and Hematological Studies in Crucian

Carps from Lake Koyama

Kiitiro Sitizvo*, Takashi Takeucm®, Minoru Suzukr*
Katsuhiro Fukunisar®*, Toshiyuki Sarto*** and Zenzou Tanaka*

Body ‘s forms (body weight, body length, body depth, body thickness, number of scales,
intestine length, number of gill rakers, sex, color of body), blood cell counts, hematocrit
values and size of erythrocytes (maximal diameters, minimal diameters) were examined on
crucian carps. Blood samples were taken from 42 crucian carps from Lake Koyama by heart
puncture. Crucian carps were classified approximately into three classes (Type A, B and C)
acording to the morphological measurment, namely ; type A, ratios of body depth/body
length and intestine length/body length were characteristically low, a small gill rakers ;
Type C, these measured values were characteristically high ; Type B, these measured values
were intermediated between A and C. The mean of hematological values was : erythrocyte
135.8+28.9x10%/mi’, leukocyte 1.78+1.20%10‘/mf, hematocrit value 35.3+6.7%. There
were no significant differences of hematological values of A, B and C types in the crucian
carps. But the ratios of maximal diameter/minimal diameter of erythrocyte in the A type
showed a significantly high values in comparison with C and B types.
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Table 1 Morphological parameters in crucian carps

Sex (No. of animals) Male(14), Female(28)

Body color (No. of animals) Silver(16), Golg(26)

Body weight (8) 141.2~608.9

(Mean 380.6+129.3)
Body length (cm) 17.6~27.5

(Mean 23.5+2.8)
Body depth (cm) 4.5~12.1

(Mean8.2+1.5)
2.9~5.4

(Mean4.3£6.7)
25~35

Body thickness (cm)

Along lateral

(Mean 29.2+1.9)
Aboye lateral  5~7
(Mean 5.9+0.5)
Below lateral  5~6
(Mean 5.0~0.2)
5~184

(Mean 85.2+40.1)
33~106
(Mean 57.4+19.7)

No. of scales

Intestine length (cm) 4

No. of gill rakers
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Fig.5 Crucian carps from Lake Koyama
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Table 2 Morphological parameters of A, B and C
type in crucian carps

Group No. of No. of Ratio of Ratio.of
crucian carps gill rakers body depth  intestine
A 29 46.4+0.4 34.2+1.8 2.6x0.4
B 7 76.5+17.5 38.8%3.4 4.5%0.3
C 6 88.3+14.7 42.9+2.7 6.6+0.5
Mean=+SD
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Table 3 Hematological values of A, B and C type in crucian carps

Torms Types A (n=21) B (n=6) C (n=5) Total (n=32)
Count of erythrocytes 30.4+27.6 150.7+22.6 134.8+32.7 135.8+28.9
Diameter of erythrocytes ( z2)

Maximal 19.0+1.7 18.1+1.4 18.2+0.7 18.7+1.6
Minimal 12.7+0.8 13.4+1.1 13.5+0.7 13.0+0.9
Diameter of nuclei
Maximal 8.2+0.7 7.9%40.6 7.9+0.4 8.1+0.6
Minimal 4.4+0.2 4.8+0.1 4.8+0.2 4.5+0.3
Hematocrit values (%) 34.2+7.2 41.8+5.7 35.4+5.3 35.3+6.7
Count of leucocytes 125+75 331+158 172492 178+120
Basophil (%) 0.0+0.1 0.0+0.2 0 0.0%0.1
Eosinophil (%) 0.7+0.6 1.2+1.0 1.3%+1.0 0.9+0.8
Neutorphil (%) 54.8+21.2 49.5+16.9 51.14+10.3 53.2+18.9
Lymphocyte (%) 31.2+19.3 34.2+16.1 27.7+7.0 31.2+17.1
Monocyte (%) 13.2+5.9 14.9+8.5 19.0+3.8 14.5+6.4

Erythrocyte : x10'/mrf,

leucocyte : X10'/mi, Mean®=SD



BILMEE 7 F O REFE « MK AT 179

£ ®

1. 77 OmBICL 398

7> BEEI A BRIROBEI X > TREAAE < E
LT 2E0V TR, BADOTHEIFET L2, A
BRI TCLHEIRERI NV—TEINTN DY,

Ll -TC, ZRETOMETIE, BU4H, F4, B
BEARL ERBEZICL > TRL->THY, BiLKEHH
N3, &ExE, HEHEBNBELR >y v Tay
THIZBWTH, FO¥%KICarassius cuvieri>® & 4 5
iE &, Carassius awratusuvieri & § H8ESOIDRH 5
EFfn, TOTFRRERNEAT T HINEIELTTFE
FEENTWAR, BEBMS TIE~ 7 EHiEn, KR
HWHCEREL-ZDT7 7 %2h7F7FERENTH B
6,9)

L L, 7FOWESHIEBNT, REEICLDHLE
BHbEN, Iy vTaoy T ERENS 7T OB
i, AENEL, $hERERET, BERr£< (106
~1209, 100~120%, 92~1289, 77.4+4.57), MEHEIR
FITERT, o7 T EIEEBEGHIILeT N E b
Thb,

Fiz, ERBERUSHEELBRONTHAERHE L C
%, BEB¥o=-_do07), EFROMBERCEHRD
=HEH, ek, WEMAICERT B TSN
BRTNB2S69, ~3 b= du T+ OEERIEY v
Tuy FFIE LTI RN, KL (53~T72) &
e, Fraduar T il T FOTHRETHH D LHE
BLESELH 59, £/, 207 FIIKHT, #E40
cmiZFET B EEPN TIN5,

~%, FHIFRAEEMEL, FEARREL, 20
BESD LERFICALE LY, Bf5345~53T, ¥ 7
FIEWEHREZ N TN BY,

—RIZE<AbBhTWadFr7HiE, BEEMIbCA
BT a3/h 8o+, FEZEAEHEY, SBEHIE36~
407, 30~38217 32~559ix L MEINTHY, 7
TR M TRLBEHS DV INRETHSL, L LA
BARIZEAHEDF VT HAERTHE0HMENDHY, =
NEAFF VT FHEFBELEBRELH B,

Fiz, BRI HT A T7HE, —#ie~TF
EREN, ROLEBICRHONEZ T T THD, ALY
HMOEB/ET, EFCBTTIC LI - THEEEZHD
TEY, BEEKII51~739, 41~572, 42~579, 42~
500 7c Y EMEINTWD, L L, ¥r7reHaE
MAELL, EEICEETFY, BEHESI2R NnT S

DEARIZEHA OGN, ZnblEFr7rEs¥ 7
ELBdrbEDHREDH DY,

Pk, ®RADPSE U BRE 7 F OB OWT
WR7z2%, BEUEOMILMIZA LT 5 7 T OFEMNH
B RITIZEEAERIN TV, RS ZHLmO
TFEMEEIC XTI —A, [—-B, ORUCNEIZSHE
L, MEZSEEHEALL, hErEmL, BErRW7F
T, ZhEFryIavTFELTWb, £, FEdkK
BEEEL, AEMEVWDLDE I -ARUVI -BRES
L, THERTTR~ 7T EFEEN 3 LB T\ 3,
iz, ORARUIMETROFEEDOb DT T
STTEFY, ¥UT7FO—BTHAHIEHFEL TN,

FEBRIZEWTH, HFODME L EHELTEDY
FHREDONIZ, Thon7 otk ek, BE
EEHBLEZEZA, Z03FOMIZ, ZhEhESnE
BRHLONI, £2T, ZNODHAEE=KRTS 57
7oy bL, ZOHHZE-TC, A, B, CD3I I N—
FIZHE U,

ZORER, AEBROCIZNV—-TD 7Tk, HAHO
DEE LUMAZ 3K L, /A, JIFEEKED, M2
LOSEIZEBY vIuy T FOBBICIZE—H LT
Wiz,

FRAIN—FE, ABOOHE LI —ARD]
—BREIZHUTHIDDEEZONDY, SENFEBEE
BF5b0L, BEEFVILOHNHY, A7 TOD
THENSEN TV DEHENE N, £/, ZOK
EXHhOHNTZEAODIHE L-HEKICERT
bFFFTF, HHOFIEN SR FICERT S
TERAIONTWATHTF, HBNEPIKONI|E L
TWBBAARY V7 F M4 TIIDEEZ BN,

Lo L, ZHBEANEE LEWTHOTFICBT S
DEITRBETHY, SHRBIZFEMBRFAVLETH S,

BINV—TF07HiE, BEES 7y ITar7rE0d
BINBT6.5+17.5& KBS N Z L6, Frday
TF e 7 oSN gEDN, ABERRTBRELL S
BEAZSDDHEIZLB TS FICHY T L0 E
Ezbhiz, UL, ZO7NV—FIIFA T V-
YT s HObDE, CITV—FIEYTIERDOLD
PRELTEY, SBRELCEN, BEFHLBETNLE
Thbd,

2. 7FomERERICOWVWT

1) 7ok

BRI, BAMOEZMIRT, TOXEIR
— L Uz ARIE EARMERAVNE <, BRI WA



180 HEE—ER - T

mERTEWDITNAEY, Bz IEREN M OERY
HEBBEOFRMIKIIEESI15.0~35.0,m T, BEH
12.0~28.0 pm& K& <, FOHIZ14~31 X 104/mif & 4
e ZICK U TRRICHK T B9 \Bev b O X5
OEBIIRMOIRIPE < (BRT.2~14.0pm, 5576.9
~10.0 pm), MEREAEVY (300~390 x 104/mi) = &
BHIGNTWBY,

7romEERICETAREIXFEA L LINTY
RN, 7 F EATEBIRIZH B o 4 OFRIMERELIL216 X
104/miC, E1310.4~15.0 2 m, HHRIZT.0~9.8 pm,
EREINTHYY, AEBRO 7 FOFMEE a1 XD
HKREL, ZORIL D 5770

Htfld M DB FEWRAE D OIRZ L U CER /=,
FREAFICOVWTHEZIN TS, ERICHEKT SN
v U FHOATIRIHUENS < (37.0~53.0%),
FNE EIERTROBEETHETIIORE L (18.0~39.0%),
BRICRIET 2% 7 v avidEEE =T (15.5%) &
REIBGNTNWAEY, $-yFEACSEACBT 234
DOHLEIF20.3£0.60% T, 7+ DHBETH5F/F =
DOHLEIFS2.5% TH D EWMEXINTNWBY,

AERD 7 FOFHNEB.3%THY, FF s DEIC
BIEF—L Tz, L LAEOHUEIIZEHIZEL - ¢
EEHT2ZE0/HM6NTEY, 24 TiZ2 AOEAST.4
% Th-7T=h, 5HIZIE50.08% IZ2ML Uiz & D& H
HY, 7FIBENTHERLZEHESHNSH 50 L HEH

XN, ZOZEIZONWTE, SREBEIERERL-VWEE L

Thb,
FHEOAMBHITARIZL > TR RENADBN S,
75 €7 ClE0.78X104Y/mi, 75 < X T1.15%x10Y/
mi, % 2F =5 T2.19%104/mi, 2 A T4.02x10%/mi &
EXNTHWEY, £FEBO 7 FOELKKIZLFADOFEY
T1.78+1.20X10Y/miCH Y, HAFERICHDF ¥ 2
IR U7 ToH - 7,
BIEOAMRE S HOBERIL, b b ROWIAEICRS -
TITPNTHY, RIEREOSEFESHIIS N T
WZ &, BiTiE, AMKREZTHES EERBIC L - TAE
REBTHZEENDY, ZOWEHEIIFEEZL -
TERAON D, .

a4 & yday TR OBEEDHEREIZONTH
MEBESEEERE LIk 589, 73 03HE
HEDED 6N, ITERERAN10.4%, 1FEERA53.6%
U 2 SERAN8.6%THY, Y V/BROSIT AKX TH B,
Fhz, 7 EABERICHBaA, FUFa, TITVV
YARCTIETOAMBKEFHIZENT, a1 RUF

S8R |- Bl - FERY - AhER

VE 3 OFERERIZZNZEN0.1%, 0.2%THV, 1Tk
BKI30.7%, 2.2%, WFFEKII60.4%, 5.1%, U »//3EKk
1331.9%, 92.5%, BERII6.5%, 0.0% LMEXN TN
61)0

INODOWEERERO 7T OREERETHE, 7
F OB MERE 53 OB IT BBk A14.5+6.4T% & LB
SWHAIZH 720 L L, AMBRESHOEFRREZ
Ko TARELEBTHENDEZDE, FiZHIgE
ZTRETT 2 RERDH B,

3. 7 ommRER EHESEE 0BG

B L&k, 77z EACRHICEBL, H<id
EREELE XN TV, BETR7FBE M BIzK
ENTn3,

MAYF oA &y yToy T FRUZOBEOHED
HMEROEBNZOWTHEE L, 24 OERNEROETEE
BIFEIVHEL, RIS ZHENEBRNTNWD, &
7=, ZOWEEEWTENOBRD 3 A& 7T TldRx
LZIEEERL TS, KESMICEW L, Bk
Th->TH, WEEICL > TIHERERIGENWAASN S
ZEHMBNTHVIBI® mEr BT, BIZXb
FERHDLDEHEIND, .

ZIZT, AERIZBWUEEIKX->TA, BRUCO
3N —FEHE U7 T ORDERY, AmEk, Ht
&, FRMIKOTRKECAMBRE S HIZ oW CHEET Lz &
25, B, HiE, T35 REEA NS -
J=o L L, FRIMBROERIZENTCELLBN, AT V—
TOFMBRGE, B2 2 S NV— TR TEENEL, *
M Price - Jones R IZE T IR LT . BEEDBE
X, BOBRCENTLHERD BN,

ZDED BRMBMOFBROBNE, AZNV—FD7F
AEFODHRAR)= &S ICHUMERD 7 FTHY, C
IN—T D7 FBBRENY v Idar T+ THHET
B &, ERREEKRE S ORICRIBROBEBIZEV RS
DH0EELZOND, Fiz, BHICEWTAELCOFH
MTCHBBI7NV—7D7FHiE, FOEROBRIZENTC
TV—FITENSDEHEI N, LrL, ZDZEK
DNWTCIE, 4%, BIE¥EN, ELFNLREEZMZ T,
X LI A 0ERD D,

PED &1, REBRTIEHBIMEEN 2RO —5R
ELT, EElmoERRERENEELT 750
MR X 29 BRCMBEERIZ OV TRE LEER, W
WbIiC B REIC & - T e & B 3 I — Tz B I
ZI7TREBLTWAZENHON I T, iz, R
MEOTHKIZENT, ATNV—TO7F 3D 7FER



HILRLE 7 F O REEN - MRFIHZE 181

2B Z EDRRE LML T,
RERUKKR

el AR e R O Lt ) B A REREEN RO —
BELT, AHFRRUZOMDFETHELZ7T O
R CIMEFHIRRIZE D 7 T DOSEET - 120

7T OB X5 TIE, EBRMRCERICST S
BELETCCBERICIE > Ty T2 3HICSET L
NTEI, Thbbd, BEHK SSHERUBERED
INEREEZRTODEAIN—F, BTN ODENK
XnboErCI/NV—7, ZomEobDEB 7 NV—T&
U7

7 F OFRMBRE L £ 610 FEH135.8+28.9x10Y/
mTHY, 3TN—FIZENCHLNRETIRD SN
oo HUEIZ £BIDFH{EA35.3+£6.7%TB 7 )V —
IHFHEIZ B NVTHD 2 ZV—F XD LENCESEE
RUED, BHohEZDL NI 5T Flo, 77D
RMEROTRIE, BRI L CEENFVL.EORME
ThHY, ZOMLELBANEE Lz, £7)V—THT
A7 NV—TOFRMBEIZDRIL, D2 7 )V—F1Z
HARTHEARE R KE WERDZED S5,

7 D ARSI £ B OFHEH]. 781,20 X 104/mi
THY, BIN—FTRARVPC I NV—FIERTERL
EEERLED, ZOZEONTE 7 FoRERER
CERIEEEMKR LT, RIORETILENHZEED
N7

2 £ X B

1) LA : ERBomEs. B IER, SRR,
INKIFPERR, V7 P A v xH, B (1981)
pp.410—417

2) MBI : AAERERE—2EORE—. F
kiR, REAEHRE, BR (1993) pp.212
—213

3) WMIPUES - AEAEYMR, BN KRR BEELE
AR, HR (1977) pp.34—62

4) IRAK, BEFLE, FIEREHE, FEEK RERE
B K4EEY, SAEE, ER (1983) pp.123—1
24

5) JUBERES, KEEE  NEHMORLEEH pp.
112—121 (1989)

6) MBR 5L 7T OREEF VT FITHR LN DR
£ OMITERFNIRET, BIR, 32 28~38 (1978)

7)) NEFHHE  REMEOMIERY, B/ 32 11—
21 (1978)

8) EHMEZER, JIFEEES, KEEE  FEHARRK
AN, REML, HE (1963) pp.128—134

9) BHUME=ERR, JIFGES, KEEE  REHARK
RERERETHKR, ®EL, FHE (1976) pp.201
—210

10) Pickrell, J. A., Schluter, S. J., Belasich, J.
J., Stewart, E. V., Meyer, J., Hobbs, C. H.
and Jones, R. K.

normal dogs to blood serum constituents and

: Relationship of age of

reliability of measured single values. Amer. [.
Vet. Res., 35, 897 — 903 (1974)

1) Kk &' EREWomis, B IER, PIRHRE,
INRREFTERR, V7 b A = Z%k, EH (1981)
pp.354—361

12) 8K &/, BB, bEEBR, WEREX, E
HIEX : 7% OB RARICEHIT 5 MIRBER O (1L
g7 IZBT A0, BABRDH, 30, 51-59

(1978)

13) 83K &, BEH—BF, HBEHR, FHFIE: =
7 M) OREBRICE A MERBREROMEY /8
BT A% 1. mEREBEBICOWT. EXEW
%, 30, 60—65 (1978)

14) BFER IO FRICON T BREER
fo#E, 16, 7—36 (1982) ,

15) HFER AL FROBFRI OV TO—EE, &
KEEYACE, 21, 259—310 (1987)

16) HPER : MilhiE 7 - IcBET 5% 1. BER
VIiES V0B o—Z « 77— MEER
XE), BAHEIAIE, 25, 109118 (1991)

17) B0EE - BHAD 7 FRABR—F ¥ v 7 7%
H< o T—, Wk, 8, 59—68 (1982)

18) Tennant, B., Harrold, D., Reina-Guerra, M.,
Kendrick, J. W. and Laben, R. C. : Hemato-
logy of the neonatal calf : Erythrocyte and

leukocyte values of normal calves. Cornell Vet .,

64‘, 516—532 (1973)



