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ABSTRACT

Triploid cherry salmon (Oncorhynchus masou) were induced by the heat shocking
treatment of fertilized eggs 10 minutes post fertilization at 28°C for 15 minutes.
Haematological and physiclogical characteristics of diploid and the induced triploid fish were
examined just before the spawning period. Triploids had significantly lower concentrations of
circulating red blood cells than that of diploids (P< 0.01). However, oxygen consumption,
hematocrit, hemoglobin, RBC, and mean concentration of hemoglobin within the RBC of
triploids were higher than those of diploids. The concentrations of total protein, albumin and
cholesterol from triploids were also higher than those from diploids.
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2ujAell vl ZAEE @4o] B1 FHAtMBenfey and Sutterlin 1984a). 29, Plecoglossus
dltivelis $ % 3ujA= 2u)Ao] v]& =77l a8 £xd02 AL APYLE B3 mean corpuscular
volume 2 mean content of hemoglobin MCHAA] % 3u#l7F 2uf Ao wis] =A el 3u)
A 2ujA o] vld) oA =L A AR} dohn g2l HcHAliah et al. 1991).
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1. &H80| 3EiA| Fx

AR}, Oncorhynchus masou®] 3MjAE f=& w3l 7(1994)9) W] wgt FHIGE
10%0] $& 28T2 1587 227 st 284 2 3ujAe wde A 519903 € 7
(1994)9] ¥l Q&) AAHAA 23 FGAA ¢ FA L HEF HAE L A7) FAHOE AHA
st

2. Woysts £3

Automatic cell counter (MINOS-ST, ABX Co., France)3 Al&3led A&tr] Fde] Ao 2ufA|
2 384 2 10vl8]lE Ao 2 RBC count (million/mmr), hematocrit (%), hemoglobin (g/100 m¢),
RBC volume (i), mean content of hemoglobin contained within an individual RBC (MCH,
pg/100 m) 2 mean concentration of hemoglobin within the RBC (MCHRBC, g/100 m)< =73t
At MCH¥ hemoglobin X 10/RBC count 2 MCHRBCE MCH X 100/RBCV (RBCV: mean RBC
volume, )2 AAH3Igth

o}-22] CIBA-corning, 550 express (USA)E AMg3ld Abgy] Ao 2bdo] 2uiA 4 3ujA9
ot 2} 14vbeE] AL e total protein (TP, g/100 mf), albumin (ALB, g/100 m¢) 2
cholesterol (mg/100 mé)S &3}

3. MeEty 53

Atghy] AMel Abdo] 26 L ufA] AbA Au|FE £F 141 R 40 (9 E2H &7 A
e 77t 1 EE 2vpely F83819) 241 Bl 2A A3 ALY AFA R o
LEE dAsA Ay 8 EABE AFSFEE o] UAAMA F2& 145~148C2 3Hth
oF7t T&S e Sloid AT AAEYC %L &5 UE&S u2)(Ghiretti 1966
Prosser 1973)3}o], AbA 4u] ZAo] B wle] §E4AhTFo] AY AFA| S22 60~
709% ©)3t® "olx|x| FAF =-stAch

2ul A, 3uAlY] AxAR ZALE Y5 1E7H] ventilation rateE A3 oy A4k AwjFS &
E284 ZR7NYSI mode 157, USA)E ZAstxn 48 AF9 &£F4A Ao)2 Ak pom Azt
% BAD A 2v)|B(m0; - hr' - kgh), NZHF AT Abk A8 FmOyhr ' - ind Ho2 E A8}
Fiks
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4. SAHIRA
Ao} 2eiAsh 3uAe) WS B A 33kl o1¢ Ao] FEE Student’s t-test
2 AAsc

2l

2 3

o] 2uiA o] GAA & 2n=66 oA 2T % WA A FE =92 eEbETHFig. 1.

3n

Fig. 1. Metaphases of diploid (2n) and triploid (3n) masu salmon, Oncorhynchus masot.

Table 1o vtebd ulelzro]l i RBC count (10%mm)el Al Abdo] 2ujalle 13010132 AbHo] 3
wl A2l 090+0.110] vl8l ®A UehdE wHHA(P< 0.01) RBC volume (pn’), hematocrit (%) A&
28] &7} 3661249, 42.0+2.3, 3uA7F 501£29.9 (P< 001), 4353+34 (P< 0.05)2 ztz} Jeh 34
A7L 2 A vl o g2 JERATE Hemoglobin (g/100 m¢), MCH (pg/cell) 2 MCHRBC
(g/100 m)o] Aol AbHo] 3uiAl= 1459097 (P< 0.05), 156.3+75 (P< 0.01), 32.18+23 (P<
00DZ uEh} 2u)4(14.00+0.08, 1068159, 28.09+1.2) Hl&} A Jepsich
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Table 1. Haematological comparisons of diploid and triploid cherry salmon, Oncorlynchus masou

Item” Diploid™ Triploid™ Significance
RBC count (10%/mr) 130 £ 013 (14 090 + 011 (14) P< 0.001
Hematocrit (%) 420 +230 (12)  4353% 340 (12) P< 0.05
Hemoglobin (g/100 m¢) 1400 £ 008 (9)  1459% 097 (9) P< 0.05
RBC volume (zr) 366 + 249 (10) 501+ 299 (10) P< 0.001
MCH (pg/cell) 1068 £590 (10) 1563+ 750 (9) P< 0.001
MCHRBC (g/100 mé) 2809 + 120 (10)  32.18*+ 230 (9) P< 0.001

* MCH, mean total hemoglobin content within individual red blood cell (RBC); MCHRBC, mean
concentration of hemoglobin within entire red blood cell.
* Values are mean*S.D. and numerals in parentheses indicate the number of samples.

Total protein (g/100 me)olA] ko] 3ujAlE 369104322 oujA|e) 265205400 Hls] =A Ve
YI(P< 0.05), 2814 2L 305+0.39, 281A HE 26310445 747 el 28 A Z o] 2uf A
obAo] H]E =& total proteing B¢l BHA(P< 0.05), 3ulAE Aol F3ll BlF total protein©]
=A Ueh} 3ujA] @ao] 444%021, 3uiA 3] 33510172 4 YERAATHPL 0.05) (Table
2).  Albumin (g/100 m¢) 2 cholesterol (mg/100 mé) oI A% total protein®] Az} wpzt7bA|=2 3uj
A7t 2eiA ) B)1& =A VeRS 3uiA7} 1691034 (P> 0.05), 145.78%19.27 (P< 0.05), 2uh A7} 1.30
+0.14, 11442+1675% ztzt YRl Albumin 2 cholesterolol A 2814 =710} 1.33+0.10 (P>
0.05), 1243312086 (P< 0.05), 2904 &Rl 1.30+£0.18, 11050£15.722 zZtzy Vel ko] 28A]
2o oA AA HlE 2L S Jebd @, 3wAE 2uANM 9] Aot Ak A albumin
2 cholesterolollA] &#e] 1.94+09, 154803082, 3 °] 1.48+0.10 (P< 0.05), 14475£14.80 (P>
005)0.2 ztzt JJERY 3u]H] ¢zlo] 3ujA] £ HlE ®& ghE UERNATHTable 2).

Table 2. Physiological comparisons of female and male in dipioid and triploid cherry salmon,
Oncorhynchus masou

Diploid Triploid
Ttem’ Diploid Triploid
Female Male Female Male
TP (g/100 nf) 2681044 306039 4441021 3351017 265054 3691043
ALB (g/100 md) 1304018 133+01¢° 1941009 148%0.10° 130%0.14 169+0.34°
Cholesterol (/100 nf) 1105011572 12433+ 208  15480+08 MABTISY 14421675 145781927

* Values are mean=S.D. (n=14), TP; total protein, ALB; albumin.
a=P> 005 and b=P< 0.05 compared with the female of diploid and triploid, or the mean
diploid values.
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Table 30lA] WEbd Hl9} Z+o] ventilation rate (60 sec )olAl Aol 2ujAE= 106.0£2.8, 3u)A]
T 109716022 Vel 3ujA7} 2uhAo) H]8) %2 ventilation rateE R JATHP> 0.05). a2
B2 (meO; - hr ' - kg Dol A 2uj A& 14297+3595, 3uAE 204.79+105.852 3u)A| 7} 2uf Ao b))

2 A2 AH S YEATHPL 0.05). AbA AuEkd A 20 A= Y=173443-0.148X, R=0.71 (Y;
QOy, X; wet weight), 38AlE Y=308579-0.671X, R=0.87% ehi o] 3u)x]7} 2ujao] w]& =&
A AN ES JehdiRlen Abde] 3uiaiel o] 2uA F3 AF Ftel wEl abA An] ko]
24288 ¢ 5 YATHFig. 2).

i

Table 3. Data of respiration of diploid and triploid cherry salmon, Oncorhynchus masu

Diploid* Triploid*
Ventilation rate (60 sec ') 106.0£2.8 (4) 109.716.0 (4)*°
Oxygen consumption (méO2+hr *+kg 1) 142.97+35.95 (10) 204.79+105.85 (10)°

* Values are mean=S.D. and numerals in parentheses indicate the number of samples examined.
a=P> 0.05 and b=P< 0.05 compared with diploid values.

ZZGJ 400 TS
L3
200 -1 on an
— 150 R o.443-0148X 30 Neos Y=308579-0671X
2] - 2 . R=087
= i
8 g%
E E
8 8w
b
° ——r T T T o —ym—— T T
0 100 200 300 400 500 9 100 208 3 L]
Wet weight[9] Wt wainht ol

Fig. 2. Comparisons of rates of oxygen consumption (QQ2) in diploid (2n) and triploid (3n) cherry
salmon, Oncorhynchus masou.

FESmO: - hr ' - kg )& 2u1A7F Y=3555+0.106X, R=096, 3W A7} Y=7.137+0.077X, R=092%
e 3ui A 7L e Aol HlE) thA =& SE&S BT 290, 3uiA F3] A AF Fobel wet
5FE 7S BYoH A AF For WE 5FE F7He-e 3uAll vl8] 2uAs} 24
Lher st th(Fig. 3).
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Fig. 3. Comparisons of respiration rates (R) in diploid (2n) and triploid (3n) cherry salmon,
Oncorhynchus masou.
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olg HYT A 2 o FAvle wFsd we FIHEE Ao AbHo| 3ujAe 2uiA ] v
RBC volumeolx 137819] 27}, hematocritellAl 1.04818) F718 uJERUSUT.  Benfey and
Sutterlin (1984b)e] |7 Zz 3ujA WA YA, Salmo salard HEFE 2ujAe HEF wBo
40% RS = Parsons (1993)2 white crappies, Pomoxis annularis 381#2] HETE 2ujH)9] A
g7 B} of 25% Aok Ba g bl o2l 3ujAle Ao A7) Frhe 2A 7149 B4
A Z7lol 71909 Aoz AlRETh

Hematocritx] ol thdk Aol 3= 2uialo] wla] Yol, Cyprinus arpiodlAE 0939 (Ueno
1984), A %H, Salmo salarl A= 091¥](Graham et al. 1985)2 <zt Aol AL Bou,
white crappies l4E 1.064](Parsons 1993)& uEhfo] £ 79| hematocrit 2%t FAIE 2%
< YERARATH

Hemoglobine] glo] Abxo] 3ujal: 2ujale] vis) tha EA uUebxton ol2id 2ujald| s 3
wAe] & hemoglobin® % o}el(Abdel-Hameed 1972), =%%(Deparis et al. 1975) 2 o,
Carassius auratus (Sezaki et al. 1983)olA Uehtz & uwbd, 2ujdel] g 3ujAe ¥
hemoglobin& ©A %o} (Benfey and Sutterlin 1984b), &<}, Oncorhynchus kisutch (Small and
Randall 1989) ¥ white crappies (Parsons 1993)olA uebvtm ik 2ujxle] ohdh 3uhAe] &2
hemoglobin® 3Wj#)7} 2uiA] @} ule] hemoglobin®} FUF FEE FAlsteis I 2471%
(homeostatic regulating mechanism)oll 71218 ZAS.Z Parsons (1993)& 45t Aok

thA ok o] 3ulA|, white crappies®] MCHSt MCHRBCE ©1E 2ufAjol vl A vehdi, 94
Ao} ujAE= 2ufAo] B8] & MCH 2 MCHRBCE uebdl wl, 2ujalo] ojdt 3uja] =pAe @
& AYT NESE Bt 28 Aagw 58S PEYeR RAFE 0 AlgdEy. AGE
A= 4wl spinous loach, Cobitis biwae! 7S 2ujAe] vls] HEF 3, MCHAAN ZZ 47%
2 41%¢] Z712 B.Qo0 hexokinase, phosphofructo kinase 2 pyruvate kinase?] %2 Aol
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Hig v lvk(Sezaki et al 1988). +HIFolAe] 2ujAls} 3ujA= 59 A Ry PP BB
B2 05 3A 483E 2nA AT vl 2 Al 2 WY Qs 24D BEA 2
Ago] dojum olgt e TxEHe 2 Agow )" A o] U (cardiac hypertrophy)7}+
3% v 9lth(Parsons 1993).

Total protein, albumin % cholesterole 42, @%%, §244 2 pH S9] #§74H 849 o}
e ofAe dPdeel] wet MEF Y QA2A -l A} 2R HlE o 7oA o
& ERI L 3ujAle] B9lo] 7)d® Aoz AlgdHch

Total protein, albumin 3 cholesterolgtell ] Abzie] 2uix]Ql 79 oFadol] w)sy FHO HL ¥y,
A Bf FFol FR Hle 2 e Ve o9 2L A= Ao 2 AN = &
Aol Al vlsl A Aol thh Wz A o] Foj Wt uA AR A gonadic sterility1} 34}
A FAe Fre AAE 2 AAE 9% BJdozH M gonadic sterility7} obde ukod 3l
Zolth(¥hat 7] 1994).

Ventilation ratecll X} &9}, Plecoglossus ditivelis= 10%&] 3ujA|= 25911+3.09, 2viA= 2340+
2422 3 AZE 200 A0 Wlg) Tha Ekou fed Aol Qe Aoz AdeATHAliah  ef dl
1991). Ahdo] 3ufAQ) A9 600 10971602 HQl uiy 29 A= 6020 10601288 R Lo
ol 419] ventilation rate A9} FAFSHA kol 3ujA I} 2 Ao H]e) ThA we ventilationg B4
ot FojF 2= el gkt

3uR A stickleback, Gasterosteus aculeatus®} 3v)A] Wi Fiole] Abr Ame °olE 2uiA|s} F9
& Aol7k AAT %ol 4o &4k Fulol e N5 2k 2R 24 An Lo 3ujAl= 29
Aok A7 Aol7t gRoY, Axme §FEML FFNE uA Lolo] TE FHL 2u Ao u)
3 243 AstEE BItHAliah ef al. 1991; Benfey and Sutterlin  1984a; Swarup 1959). AkH
ol 3MAE E2 4 AR opge] A vlE Fol3 Aol mPon ol e A7} 26) 4
of e &L 44 AR % tha %S ventilation rate 3uH 9 ThA o hemoglobindl| & & 73}
T Ao} 2044 ME ol Ha) 3uhA HFF e MaFS e s|A” Aol Alg gt
(Aliah et al. 1991).

Ak 2HF 9 FFZ glo] 2kl 3uAE 26 A wE Be e mgow AF F7t wh
B Atk 2] FAHAE W, A MF: Zolol wel $F L] 27 Ue wor) ol g A
T R NA AT Folel WhE Ak 2uF D 3FS0INY zhzhe] =7 AR AbHo| 3u |7t 2
A vl A Yt B Age #73H 249 §2440) tEY A =)o be A= 2
A wle S JehNAch olsh e 2uiAo] thFk JuAe] Be AA AW FLO 3ul A o
Ay B4 2 AT & 5 o)

EAHOR A e APl o] wEy Fo e Ax Luk o) FeHE Ao
£ 60~70% o HET F FAE Rol: WH(moderately anemic)S Ho|: flounder, Platichthys
stellatus} 217§ %1, Oncorhynchus mykiss®] AFEY WEe ols FAMA vs) Z79 o]
&8 HoHCameron and Davis 1970; Wood et al. 1979). =3 Virtanen et al. (1990)& FAANE
of 3ujAl HPTMe tAIE ZHE 2AE vl EXsR4o] 3w 2u) Ao Hja e 2&EA
2 o85S Uehd wt Uk olgt e AT HIE 1T § AL Ao WA goz
2 AET AR 71de 2 AR @A A== Aol A YT AssE w A
ol S F F AT WA 24 5 2EAYSH 2Ho)Me BEHA A7) Zadte)et
AtgdH(Holland 1970; Parsons 1993).
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T 1085 £ 28CoA 1583 A2 Ao}, Oncorhynchus masou 3MAE =35t Tt
A3t gl Aejshy 54 A} 3ulAle 26AE oz A@r Ao A HUo AGF Fo
A 3 Al 20l BlE] FEAP< 001) W& WhE Ak AR, haematocrit®], hemoglobin, 23
7 %3, MCH ¥ MCHRBCOHA & 3uiA7} 29)A)o) w)a) =4 Jebdth Total protein, albumin
4 cholesterolol = HA) 3ujA e 2ujA < B8 EA el
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