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Abstract

A continuous cell-line was established from the pectoral fin of a jarbua,
Therapon jarbua FORSKAL. The cell, designated JF, have been passed for
90 times during 9 months in Leibovtiz’s L-15 plus 10% foetal bovine serum
under a temperature of 28+1°C. The cell line consists of fibroblastic cells
with dipolar or polypolar. Chromosome analysis indicates the cells are he-
teroploid and show a modal numbers of 48. A low plating efficiency of
approximately 1.7% was recorded for JF cell at 28+1°C. The temperature
ranged from 18 to 37°C, the pH from 6 to 8 or the osmolarity from 200 to
600 mmol/kg could support the growth of JF cell line. -

JF cells were also demonstrated to be susceptible to Infectious Pancreas
Necrosis Virus (IPNV) AB, Sp, VR-299 serotypes and Chum Salmon Virus (CSV).
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Plumb, 1980b; Hedrick ef al., 1984; Kimyra et al., 1981; Pfitzner, 1965; Winton ef al,
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1980) ; BYBREREYER - (8 > 19885 #» 1989; Wang & Yew, 1987) LIK MfEsRE R
E (Chen & Yew, 1988; Hayushi et al., 1976)

RN EERER T AR 2 A RVR R BB AR B RISE S FTHEWRRE 10 Hill (1976)
FIA BF-2 (bluegill fry) igtkE#8i4 (Tellina tenuis) HI¥E{LER » Hong (1984) FIAREFRA
RIFERGRIEEE TO-2 H30IAMER 5 SRS HBR B EMAE (Birnavirus) #§ TV & CV o
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REt reo-like virus (JOV-1) o BE#E LR BRI R R A (L SRV R AR R A SURMIRK - 3
RRFRBHAR LR T EWARAEEAERBEE - Bk ESTHEWOERET SR > B
RAE—BOKMA Rtk (Hansen, 1974) » R EEAXESFTESYOEEEER L KEETHD
WHPRBRNATAE o SBTREK  REHKE B TR K EETHBYRSRERRFIENTL -

HABREAIFS K (EREBKEEAFHREIH - AXRWANEIER T B KIBER
HOMIRM SR A ARt (ERLMERESEREA EHBE -

o o# R F &

#1883 % (primary cluture)

WK 15 ADHWIEH LR (Therapon jarbur; FORSKAL) BE#% » FERRERGERE
» 3 F a8 - 14 Streptomycin 200 zg/ml, Penicillin 200 IU/ml HyBSEE 48 rhEs il ot =R 8 3R
» BRRAEZREBEA 25 cm? AERE > AETREGREKRENA 2 ml 2R4FnE (FBS,
Foetal Bovine Serum; GIBCO) 20% -~ Streptomycin 100IU/ml - Penicillin 100 zg/ml
# Leibovitz’s L-15 (HAZLETON) #4EES&EEKA 28°C ERAET - HEASREEZHE4LE
BT » ER=RKAEMEREZE 5mlo

B3R (subculture)

EHERNEBHTTETHAKE » BREARSERNERETLARESRYE » ABBEPER
(PBS) -k HEHS 005% Trypsin-EDTA #y PBS #t—% » inA#dy Trypsin-EDTA &
RoBE 1~3 7% BRHT  MIBTREMAFNS 107 FBS AR E - F—XK@ALU1-17
R BTRUBRAILL 152 HRGER M wE 28°C BlRMAEPHEE -

BEREANTAETLEE

BEEEEEARS 18X18 mm? EFE i) 6 FLIgEE G » RAFRHZER ¥ Johnson £ (198]1)
Bk 0.25%#y glutaraldehyde EE 2~3 48 » A 2.5 p#g/ml DiOCe(3) (3.3-Dihexylo-
xacarbocyanine Iodide; SIGMA) %= 30 #» | PBS s#gHma®E » B UV U BG-12 @K
BRETRES -

WX T TR S S - -
W RS 10X10 mm? Ay A b 0 kA 25%H glutaraldehyde EE 30 5 EHFE

1% OsO, E%E 30 58 » REFR K » BERESE (Critical Point Dry) » 44 (Gold Coating)
ERFHETFER®RS (HITACHI S-520) #% -

Kk NE FRAKSERM

ML EAE 25 cm? HEEEAMBEABAEI T (rubber policeman) HT&#&E 4°C g0 1,000 rpm
10 748 » Sl LKL INA 2.5% glutaraldehyde EE—/g» BA 1% OsO, BE—/NFF > £E
BBk » BRAEMR » L spurr resin BEIRABUBE A8 (Lkb-2088) 1k o $eEERESH
(Uranyl Acetate) s 20 5 RisiER; (Lead Citrate) %= 4 58K » AREAETHEMH
(HITACHI H-600) # 75KV T#zZ=B% o

REMHMN

WS SOTEVEIMA colcemid 1.g/ml SRR 4 /1B > AN TS (I EERRAE T ORI E R AYSS
FE—FLL 1,000 rpm, 4°C B0 10 58 » B LER - HEER - IAEER (004 MKCD) KE
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37°C pyfEiiss - 30 SEEMALEN Carnoy’s BEREE 15 58 » BUBNAFHECHEE
' REBERBEOCEREMAERNFTEEERK » BOUBENRERERTA L » REH%A Giemsa
ReWw B - ERES T 100 EHEHRCREE » BAXRELSHE o
& K b SR A9 R

HERE 28°C R 20 REEIFE 37°C AR ARV BB T RE » HHRSRE
BEASERENMERTPER » A Coulter counter EMMHIEH L MRS KARES 2X10*

cells/ml k 2Xx10° cells/ml o L{ 1 ml/well L EEE 24 FLAyERER D » EEBETR o K 12 /N
HERBER4FLA Coulter Multisizer BHEH B » LEASXEMEEKE » FRUKBRERERE -

BE R ERGVE

sEHfaLl 5X10° cells/ml-well R 2Xx10° cells/ml-well #EE 24 FLAyEEME » 72 28°C 3
B—RXEMH 4 AL EMRE B T HREERE » HHERRSIIBE 37°C~28°C~24'C~18°C8°C &
HRE - KTENFREREEEEREMTAA Coulter MultlSlzer Eﬁﬂﬂ’@&@&ﬁﬁm@kd\ﬂﬁ
S o KMESNRR—KRERKERL -

B L (seeding efficiency) W HE

MR KL 2X108 cglls/ml-well BT 24 ARVEERYEIRELERE » 37°7C ~» 28°CH
24°C~18C~8Cr SRERE 28 - 3 3 A/ RE/ \REERER4 I ECHZNEREE - 245
2 EPNRE—RK - DREENAREER 10%5RHENEREBRERBS L -
pH #tmind RO Y E

BHEREREL 2X10° cells/ml-well Rk 1X10° cells/ml-well S-5iEET 24 FLHTEEB K
A 28°C fyiE R R ERIERE » KRBT AMATRRA pH £ (pH 5.0, 6.0, 6.5, 7.5, 8.0, 9.0)
EREEL > B 28°C WERKEPREE » KTENRHSXIUE—BA Coulter Multisizer H
£ pH EXRRRENVMEEE ROWHBXNNIZH » SUREBE—RERERE -

pH HEH B LG HVE

MARBREEA Coulter Multisize EHEH » BEENHEBERSES 50 ml B EP
A 1,000rpm, 4°C #.0, 5 58 » B4 3mAZRE pH fE (pH 5.0, 6.0, 6.5, 7.5, 8.0, 9'0)5’9 10% B4
4 FENEREREBHIRMER 2X10° cells/ml » HFL#E 1ml» £ pH FBRE4ITL » §8
e bt 6 pH o SZEIRA 28°C HUEEMT » KFTEREEHE —#% A Coulter Multisizer E&
PH {ETHENMEES -
S FHa R A KA B

BEFEMBRUTEMmE ~ & 1% > 5% ~ 10% ~ 20% ~ 30% HatmishsREREET o
BERT B ERXEHKLGLE

BRGNS SR » 200 mmol/kg ~ 400 mmol/kg ~ 450 mmol/kg ~ 550 mmol/kg
650 mmol/kg ~ 850 mmol/kg 4 10% M4 miErEtEr
AL E A AL (plating efficiency)

HAERMERATIIREEE | & 10% ~ 20% ~ 30% M4 SR ERERE » 102 M4 MFHvsE
BEHETRM 20% ~ 40% ~60% ~ 80 Fi 0.2 pm HHBBLERBHEAERER 1007 HIEAERE -H
R 2X102 cells/ml B 4x10% cells/ml LA 5ml SFl#E&EZE 25 cm? RUEREY » FEEE
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8+ HpSE 28°C R I7°C WEERPHER 7T KER—REREWEE 15 XA 10% HbHtiREsS
HEER 107 MkRERe  HHEENRBUREHEEEHSNAEREE -
oF SR 3

WEEIRE » GiSELMEETRE (Infectious Pancreas Necrosis Virus IPNV) AB
B O(FHE) ~SP &% (A1) R VR-299 #: B =ek#E (Chun Salman Virus, CSV ; gy WINTON
f8) DURBATNE MBS RERER 1075107251073 107~ 10~° B E S lEEE 24 FEED
MR - TO-2 MMM BE » XAEHE CPE MBEMHERHER 10 X - ¥HH CPE WBRERE
HWREHFREREESR
REMAFG R E

FIH TCIDs (50% tissue culture infectious dose) By HFEWRBIENER (REK) L£L10

fEERME > 0.l ml/well HEEERE e LM 96 LRS- I TO-2 MiEHHEA 18°C &
BFEPEE 10 XEA Reed f1 Miench (1938) HiSBiEI H I HREAE o

fa B4R

ML AR R XA BB » MIRBEREL 1,000 rpm 4°C» #E.0 5 58 » Bl
B MR BE 105 HmMEREREBER 1107 cells/ml » 4= 2ml HBH/MEFK
ARRE o 58 4°C 30 58 —20°C /i » —~70°C B ZBKRAEBARERPRRF o

AR R A A 7
EARRENERETFRRIRE A 28°C KSR MAERMSELHRE 1 ml A

FEW 15 PHARERRSET 25 cm? WIERHE - FARKA 28°C ERET - 30 S ERTERE
WM MERET#3: (haemocyotometry) FHEEMITEE » 12 PRI 25 cm® SERAAVE
AT R EEREE - ABERFEEREE -

MEAT S HARNERSRERERRE  MILRRER R M2 TSA BRE L 28°C
HE-RPRBERTAEEE . I .

Ml LEEELME PDA HRE L 28°C | 37°C BR—BMBEREAEEEL

AEEER 2ml BEEEER B mm & 18X18 mm® FF AR ILT - BRI KR Car-
noy’s EEKREIE®M 50 ng/ml Hoechst 33258 Zufs 10 78 » K e EIE - AEKBBEL, BG-
12 18BEE -

MIERYE R (cultuled fluid) @M% TO-2 MiEkFEE » IERESH CPE HH -

£ #

71&5&.&&‘15@1‘%

Ro RS L B — R L BNH MM e 2k » RAABMERERIER 7 REME 7 REARESR
FAEZRNOE 10 RAUMRELER o MBOYERYENS S SR MEIIERT R 2 &%k
(Fig. 1) o JafRBEMBAIESR 14 KT 1-1 BR MREAXNEEVRELNER 7 1-
2 B EEESTHEART 90 KR — 2~4 RBR—K - @4R jarbua fin (JF) iRk

SARERLERSMEREER - JF MRRGEEEEEN S BEESERER > EHRRNRE
B SRR HORBABLLRR AT 2O H AT MBI E RUPORE BENAIER - H-E Sepie Al

4
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Fig. 1. Phase contrast micrographs of JF cells. (A) Primary culture. Note
melanocytes (arrows). (B) Subconfluent monolayer. Note polypolar
cells (arrows), dipolar cells (arrowheads). (C) Confluent monolayer.
Note the arrange. Bar, 100 pm.

HAA 3~8 R MAMBEANGASRENEN » MIBEH Eosin %% » MEFH LR
MIREAZGRRNHAR - MIEBE - £52 MRV RRMRRERE » MES 2k
AT MR BRI (Fig. 2) - #2 DiOC:(3) R MIT R EERE AT — g R
MRBRTEIPER » KRS e B E s B —0 (Fig. 3) o

RHETEASRREERERE  MIETUESEA LREHE - MR R T A MRS R
BRMLER - EHRET IR » HROVSE USSP OEWNE » MRS E IR gt
(webbing) P  FEEBRHEA » MIAHIEIE - MIBREH/NURIEQZEBHE N » /N w
WERBARHRE (Fig. 4) - PEATTFEASREET » MREKRELE% » B#K (fibrous
lamina) B3f > REMANEHSBRENYE » ERILEEGHABES (Fig. 5) o

B EMKE W4 | ,
FIRFT S R MR 1 12 E 98 betlH > TR 46 HACBHMRERES (Fig. 6, 7) .
ER LT

28°C BRI 0 MREREE (1x105/cm?) HEEH (1X10'/cm?) HAAMREHF B 3
R&EHR 3 THE 37°C BAMMIBE 28°C 5565 > MRBERIE (105 cells/well) LT R »
fEBIRRIM 2 REAR 28°C B SR 1.5 £ 0 28°C i‘é‘iéﬁfﬂﬂﬂ@ﬁﬁ@ﬂ&ﬁ%ﬁ 2.6X10° cells/cm?
o il 37°C i’%iﬂjm}jﬂﬁljmﬁ 1.4X10° cells/cm* (Fig. 8) e

BENHVE

MERERIE (1.5-4.0X10° cells/well) By » #5%4E 37°C I 28°C pha At o ATIERE
i&Eﬁf 28°C f“iéﬁﬁﬂ: 37°C WERERRAE 8°C LTRAREZRAKE (Fig. 9) - MBHNELST



e 885 (Therapan jarbua FORSKAL) #EMRkk B S HE — 23 —

Fig. 2.

Fig. 3.

H-E stain of JF cells. Note mitotic cells in different stages. (A) Cells
in prometaphase. (B) Cleaving cell Note bleb like process (arrow),
fiber structure (arrowhead). (C) Note two daughter cells are round
and their surface coverwith many blebs (arrow). Fiber remain
between the two daughter cells (arro whead). Bar in A, C=100 ym;

B=50 gm.

Fluorescent micrographs. JF cells stained with DiOCs (3). A number
of tubular like mitochondria and cloudy endoplasmic reticulum. (A)
Polar spread of mitochondria. M: mitochondria, N: Nucleus. (B)
Well spread mitochondria and endoplasmic reticulum. Cytoplasm
membrane are hardly observed (arrow). Bar, 15gm,
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Fig. 4. Scanning electron micrographs of JF cells. (A) Highly asymmetric
cells in form, many lamellipodia (small arrowhead) and filopodia
(small arrow). Cell also showing cross over other cell (large arrow).
(B) Tightly connection between cells. (C) Some filopodia break
(arrowhead). (D) Focal contact fragments remain on substratum
(arrowhead). Cell surface had many microvilli and some blebs (arrow).
(E) Higher magnification of (D). (F) & (G) Cleaving cells cells
showing with blebs (arrows). (H) Two cleavage daughter cells.
Note cytoplasm webbing and long filopodia (arrow). (I) Note the
blebs (arrows). Focal contact fragment remain on substratum (ar-
rowhead). Bar in A=43m; D=20ym; E=75um; F.G. H.I=15 ym.



Fig. 5. Transmisson electron micrograph of JF cells. Note the irregular
nuclear. CV: condensing vacuole, ER: endoplasmic reticulum, FL:
fibrous lamina, M: mitochondria, Nu: nucleolus, PM: plasma membr-
ane, SG: secretory granules. CV: condensing vacuole.

Fig. 6. Metaphase chromosomes of JF cells. Bar, 9 ym.

BRER G7°C) & (8°C) H5#HHTE 8~18 ym 2 HARMERE 28°C WEFERRAL
28°C DUTHE » HAOMREHfE 11 pm T 37°C HRNHENE - MRERHSHRERK 18% & 13xm
(Fig. 10) - M FRE—/ P RENE 50% L0 » BREEERETE M 7 /58 » 37°C 5E2A0M
fRRTE 10075 » 28°C #EmmvARiRfE 11 AFREEME 1002 » T 24°C R 20°C sERpMERIKE
80% kA 8C HENMBESE 629 (Fig. 11) - ’
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Fig. 7. Distribution of chromosome number of JF cells at 32 subculture.

Fig. 8.
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Growth curve of JF cells subcultured at 28°C and 37°C. The cells

were inoculated in 24-well plates at initial seeding number of
2X10%, 2X10° cells per well and incubated at 28°C.
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Fig. 9. Growth curve of JF cell at different temperature.
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Fig. 10. Distribution of cell diameter of JF cells.

(B) Cultured at 37°C.
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(B) Initial seeding no. of 5x10° cells per well.
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(A) Cultured at 28°C.

HRNMEAER » pH {7 6~8 BBTRA T pH AR OSHER 9B » MBRTEEREE
SRARK > GREERERFYE pH HHREEARYE (Fig 12) - MHARERERES ; XM
AN HEHESE pH ETRMELEBNHS  BHEEY K E pH 5 BRI TEL 05m - £
MURET » MRS ERRE pH EAENTHELES » XEXRBEARMERS K £ pH &
9 FefyLL?E pH 7.5 Z MK 5pm (Fig. 13) o REEAMER b SR EMRMENES » LHE
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Fig. 11. Seeding efficiency of JF cells at different temperature. The cells
were inoculated in 24-well plates at an initial seeding number of
2x105 cells per well. _
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| Fig. 12. Growth curve of JF cells at different pH. The cells were cultured
in 24 well plates. (A) An initial seeding number of 1X10° cells per
well. (B) An initial seeding number of 2X10° cells per well.
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Fig. 13. Distribution of cell diameter of JF cells cultured in different pH at

(D) pH 9.0.

(C) pH 8.0.

(A) pH 50. (B) pH 7.5.

7 days.
pPH 9 K> MIRBREER 50% HUMIER (Fig. 14) « MEHAR » LAEKRBEEPHREROBE T
R MBEMSUHRENL TN LBMERERE o HERE pHI & pHS MARERLEENERR
L DiOCs (3) HealsBE » MEMAKNREBRANEESERL#E (Fig. 15) -

FREGEE

M A R AR ARE M R RS T g i » MFRENERAEREERY EFHENLOIMEG  HRE
EEZARLENOFHTRELMAR(Fig. 16) - MM ZERE—/FI 10% HnFERF (81%) M
20% R 302 miEsEEAMRER 54%  (BE 3/ % 10% R 30% MBS #ENMESE100% » W7
NSRRI E AR R R e n (Fig. 17) - IS EENESENERA N R EEEZYE -

HERGYLE

MEHTA22ERENEREERYRI 5 450~550 mmol/kg; 650, 200 mmol/kg; 850 mmol/
kg =& - BBEYE 550 mmol/kg LITH » R —-KAEREERBEEREMRE » 55% 11 X
#®IL 450 mmol/kg £ RFEERFHR o £ 850 mmol/kg AERANEEE -—REMBERESHE TR
FrHRERE THZNERREA MEARNEEREECE LK (Fig. 18) - (A2 BERH ML
NERBEENPZE IR R 650 mmol/kg LITREFEE BREE INT 8 0 » BEE#AE 650 mmol
/kg WAEREREIERAVEM 5 /NRERHEZENE 100% » T#E 550 mmol/kg AU EILIERAAR
» FE 7 /NFFERHTE AR 35 1007 » (B4R 850 mmol/kg RSB AR AN B A 7/ 1k
f#32 487 (Fig. 19) » BB BREESHHARKN ORISR S - £8F%F 200 mmol/kg BHEER

~
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Fig. 14. Seeding efficiency of JF cells at different pH. The cells were
inoculated in 24-well plates at initial seeding number of 2Xx10°
cells per well.

Fig. 15. Fluorescent micrographs of high or low pH damages of JF cells.
Cells were treated with pH 5 or pH 9 growth medium and stain
with DIOC¢(3). (A) pH 5, 5h. Granular mitochondria, Borken ER.

(B) pH 9, 30 h. High membrane potential inclusion body (arrow).
Bar, 15 g¢m,
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Growth curve of JF cells at different FBS concentration. The cells

(A) An initial seeding number

(B) An initial seeding number 2X10° cells per
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Fig. 17. Seeding efficiency of JF cells at different FBS concentration.
The cells were inoculated in 24-well plate at initial seeding
number of 2X10° cells per well.

posIREsE DiOCe(3) REMKBH » MBARAS LR  MRREAEMNS#3%%HR ; 850 mmol
/kg RE THARBBEERK » REMBLEME (Fig. 20) o ' '

mRa EE ML

MRESEEGETERYREL 10076458 E 28°C ZRTHREERS » ARRHLAE
LI% R e TEENVREESER 12085 EBVRER
oF 31

fMieN B K®E (birnavirus) § IPNV (AB £k » SP #% » VR-299 £%) MR+ —BRBEER

By CSV BERZE - BEHB VRS - _BREBRES 300 BEMRTOTEERARRIN
Ry 10°1-10°¢ TCIDs, (420-1327 TCIDso/cell) » 7 CSV # 1074 TCIDs, (9 TCID%®/cell) »

da BLAR A

M 15 RAMRERE S EA BIvE 95% LI EMFER » FENMARGE 85% Ll EMEKE -

7@ TSA %&&R PDA 3% % cultured fluid WRBHAWEIMENEEEL > W
Hoechst Ref=kBBEABENHEX » cultured fluid %% TO-2 @WithkHIE CPE » &R JF
HHARIE R EIAIE - M - MU SR EBAIRES -

& ®

AEBRFA L-15 SRELREKSERNMLE - #20 MEM BRE—& T DU HAMRK
» BUR L-16 BETE T ARERKOKAME o JF MREREREEENET (1985) BUAKEARE
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Growth curve of JF cells at different osmolarity. The cells were
culture in 24-well plate. (A) An initial seeding number of 1x10°
cells per well.

well.

(B) An initial seeding number of 2Xx10° cells per
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Fig. 19. Seeding efficiency of JF cells at different osmolarity. The cells
were inoculated in 24-well plates at initial seeding number of
2%x10% cells per well. ‘

Fig. 20. Fluorescent micrographs of high or low osmolarity damages of JF
cell. Cells were treated with 850 or 200 mmol/kg growth medium
at 28°C (A) 200 mmol/kg growth medium, 24 h. Cells vaculoization.
V=vacuole. (B) 850 mmol/kg growth medium, 2h. Endoplasmic
reticulum are broken & mitochondria are roundness. ER: endopla-
smic reticulum. M: mitochondria. Bar, 15 g#m.
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fEsREMEE (TM) EElEmEE SEM THEERABER (&h) AERAMNEE - TM Mg
£ SEM TryiEf Chen % (1986) B AEARMEMIEEE (CF-1) Ml » MEETALT SR
FEHMBELE FHBRERE]D - FIRIEED » SBENE S  MEEMEER R EEENEREY
#i BHK (baby hamster kidney) #ifgfa£7&E (Boyde et al., 1972) o {H JF #iE#E SEM
THERTNHBAELE EAETTE  FREARTVERTEWES (Fig. 5) o 35 M Porter
(1973) #HEAREFTREENFEEER Rajaramam (1974) $iE% A @E R EmagmE (W
-38) P BEW R EREL o BHKET 72 BBETBRIEA RS2 ZHETH » MBEE A
B BRIz BN » HEEH S (Fig. 5) i WI-38 MEFEL » RENBHEMERBY
¥ RFE (Erichson & Trinkaus, 1976) o GE4SHMEENSBREAREERNABTRETLMEL
Mo IS EHET AR RERER S % RN RAESEREMNEEYE (Dalen & Todd,
1971) - Hatcher % (1976) s&EEHEABEAFFMRAERNIER « SETRNSBEMRERE
M HRE N RSB E A A SRS o HEEAFN JE MR RESRRE

MEBIRERE » SEEEAEMETEE (0H-BER) » MFRE » BERMEEESHBRES
&% JF MEAEER - &£ 28°C M1 37°C ERFEEEREFRANAERE » HEEAKIER MRS
HRENTE « flEAE— BB EEENEAE 37°C WRERE » i 37°C &8y JF BRERU
HiEEsEE (28°C M) BMEREL (Fig. 12) AMEMNEREREREERbDILE 28°C HEY
te (Fig. 11) « Ml ER S tte TO-2 #AEZEH ; Chen F1 Yew (1987) H7eEH TO-2 @ik
37°C BREBAERIF S A » BEMHEESE DNA S5 TR » (B 8/MREREAME DNA SR
1% 180% o« AM M FE RS ARREHIL 28°C HEME » BRFEETERGREEE NSRS
P RRAENER > HBRTEMRENEEE 37°C BROLE 28°C #RWE (Fig. 10) BE
o EERERT S MEEA  AREBR N S F AR EELE LERRGBEEE R » £EER
B (8°C) MifEMtZAEE=RE 60% (Fig. 13) c REHMMNFETERRESNRANERNERE &
HEBEBEEMMAEE Ntk (Chen & Yew, 1987) o HRHRE R EEEF MRS R RER AE—
HIHGE o

JF i@ &y pH ESETE 65~8.0 i£F5 (Fig. 12) o« E# ABARMHERERSEESH pHE
fE 7.5~7.8 ~ pH 7.6 FrAERMMAMEEE &S (Eagle, 1973 71 pH 7.1 Kbt @EER pH 7.7
Bl 2~4 £ > (AEGRISEREREWESEREANEHERLY (Froehlich & Anastsssiades, 1974)
o Rubin (1971) W&t BB Mo RN BAMERMIEE pH 6.7 BAlS pH KA THENERE
E—EIF  (BEENRAEE pH74 UTH » 4RSS TARH - hELERTELRRBEY pHE
9 R S ST MY MR RR A A £ L S B A AR S R MR R B AR TR n o A RRRS S BN A
MEsE AR pH BEME pH SMLBRETMBE ENWE  BARE - EAERFTHNER
JF e pH MEMBEGEESEESTEDYE » ANBREER pH EHEHNZELT MK
HIK o BRIfAEEYMEY pH BEGEMT M A—REEERENEESE « BRAEHYHE
fafE% pH EFERE R R RWRTFERFEN o it/ BERbUBRMENADSERE pH EdE
mimER (HFE pH FREMEN) (Fig. 17) » MXEWIABWHERNESESREE SR pH B85
mHEmry8ig (Froehlich & Anastsssiades, 1974) » s{#FATFZREREFEE - pH A97EMSHIZE B 71
BERTEREE  WINENES » BEETETE pH SBaH% » Ceccarini (1971) % Rubin
(1971) HAREEBOBRILAEEGEE pH fZ2EMmiEm -

— L BN R S R R M AE R B K 260~320 mmol/kg YRTEEA R » A HAMIERIAT
£ 120~320 mmol/kg 4K (Ball & Worley, 1973) » i fa ¥y Al 4k REAEMAERE - B4
WK R ERE /L T LUR B 22 2L B W MR SE B TS B AA R B T » B2 BRENEES
BB AEZUE B AR BT o BRFNIK SR ADRE AL 1528 » AHREHEERE /RN 4 g/L #y NaCl
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T ERRIF (Clem et al., 1961) » {BthE#&FRRA MBEMEL T4 KR F (Nicholson
et al., 1987) » HRMZRIFZENTE IR o JF MK ERETR » 2 BEAE 400~550 mmol
/kg fERRVAEREERS (Fig. 20) » (BETNMEAAEREERE (10% FBS. ~350 mmol/kg) 454
REFMINTEZ RS ERE 450 mmol/kg £REIF » ErRMETEREMBNEE » 1RET JF
MfEE REREEHE - E£L5E2ZE THREMEAA/N IR RS S 00 5 2 5 5 5 i R A
N (RBRRHR) .  ERHERKNFERTERMBAIREIER (pinocytosis) » MEFHIERS
E4A KB (hydrostatic pressure) SEEEMIFAEIBEIEM (Hoffmann & Simonsen, 1989;
Olson, 1986) » MEFFIHMMMHLE - IR JF MRAERSEE 650 mmol/kg LI THRRIESS » 1K
ERRMEFRE GRS EERNTEM (Fig. 21) » BRLEERSNFERERARES » bRy
RFTERMIBREF K EEABR (Stroiimeier & Bereiter, 1987) » RIS A EER RS ik
EZRNRTZ—  MRIENTZERTRBHDERFTE - BRRRETMEN ZAE AR s EE
. REVEES > (H2EERE 850 mmol/kg RN ERNEERE (TR 50%) AEsReHZe
- REERRETEC o MIRREERERSE (pH 9) SGBE (pH 5) M BEES e SR MRSy

- REMEEMREIGEREBE (Fig. 22) ARESBHTER LR HEEEE » TR
) BERTEE ARSI » AMEDERNBHIPEBREATLE o

JF HEREREARAREENNFRE SSHN  1F2ERSEERE E%mﬁ*é’.}ﬁ({ﬁx’r&

MRREEERILEERRE (Fig. 19) « EXRKA—RERER » EEELE 1%) S M ER
BEY o JF MEERRERT—BRIELHBEELRE (0.5~1%) R PEE IERURE R AR o I
RIRTTERARRR TR BN » E2E BN OB ERSE » BENMEREE2ERR
Ml D WRIERET (Larrson ef al, 1986) HhATAERERIMERMNER o MBKR TIREMIAE SN
) ‘&@Eﬁﬁ?ﬂ@ﬁﬁ%&%ﬁ.&ﬂﬁkﬁ%&% (Fig. 19) » HBERISTLIE MRSt o Lﬁﬂfgﬁfﬂr‘%ﬁ
(20%EE) > MM E R AR L EREE » HRRTENEERNETERSEN -

- FREERRAERERNER o JF MRS BERNE  REESNHE » B KEEREE KRS
e BURRRBME o FEREHE L - HRILMIES — BB IPNV Sp, AB, VR-299 # » %4k
2 REBEEN CPE MBS TO-2 484 ; 5% TO-2 TEEEZ B BE R ERER CSV
WREZE » IHRBERT chum salmon (CHH-1) Mtk (Winton ef al, 1981) o &
KERRWEFE AT » AR LR T SRS L RS » IERA IR IAIAE o

. B =
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RIMIIER S - REMREREGRERERE  2841°C TH 17% o BREEE 18~37°C 5 pH 6~8 =
BER 200~650 mmol/kg HEELEE o
JF ffB s R I R B TR S (IPNV) Ri:fEFBERERE (CSV) BAESHE -

| 2 % x n
FET (1985) KEAMMBKZEY RIEYBENZ TR o B EBAB B ST LR o

FIET (1988) @ RAMIBR A SLEMIRZ fEA o B BB A BB RPN AL R o

TREESR (1989) IEEESR4m¥ SISk BL 2 BF5E o o B EBABEYEBIRETELR o
Balls, M. and R.S. Worley (1973) Amphibian cells in vitro. II. Effects of variations

. . in medium osmolarity on a permanent cell line isolated from xenopus. Exp. Cell
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