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growth factor Il (IGF-Il) ua% hasic fibroblast growth factor (bFGF) wud14an175484n01%5

X el - . o T a
igviaaan pH 7.8 - 8.0 gouunu 27 - 28 "5 WRZANMIAY {salinity) v 31-32 % WATIN

e )

WEARAENITULNITE 1A S [waafiaTull 2 1ila Ae Wwadidienanlidanisiiuis

wazgaandoWlususradntaniziubonaziaiuivensiu monolayer tmaAtiAnNg

wziRasrasussthdasiia H. asining Usrauuadniadluaiarneaalan
nsAnmiesiulguaasvasifa 4. asiina lnenisduinaalasiuigulaansean
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ABSTRACT

In vitra culture of gill and heart tissues and cytogenetics studies on the abalone,
Haliotis asinina.

Gill and heart lissues (rom lhe abair:, Haliotis asinina, were cullured in vilro
using Leibovitz-L15 medium supplemented with insulin-like growlh factor IV (JGF-11} andg
basic fibroblast growth factor {b-FGF). Culture conditions at pH 7.8-8.0, 27-28 °C and
31-32% salinity vielded cell growth expansion from the explanted lissue. Dissociated,
floaling spherical cells were found along with spindle-shaped fibroblast-like celis,
ferming cell monolayer. This sludy provifes basic knowledge in the development of in
vitro cultlure technology of the abalone tissues and being the first reporl on M. asinina
cell culture.

Studies on the chromoscme of H. asinina were underiaken in two methods:
chromosome harvest directly from abalone tissues (direct method) and from cultured
cells. Both methods vielded chromosomes with 2n=32. H. asinina karyolypes were
macie and a drafl of ideogram was created

Abalone tissue cuillure techniques and lhe yield of cultured cells couid be
applied in use of microbiciogical and toxicological assays. Cylogenetic data on H.
asinina would be beneficial to studies on the probability and impact of inter-specific

breedings to enhance ttr economic traits of the abalone.
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Sogenaed oof Shelltesh Researef, Yol 29 Mo 3651 653 2010

INVITROCULTURCEOT GILL AND HEART TISSUES OF THE ABALONE HALIOTIS ASININ A

DUANGSMORN SUWATTANA'= JUTARAT JIRASUPPHACHOK,'
PADERMSAK JARAYABHAND? AND WEERAPONG KOYKUL'
YWacidry of Veterinary Science. !:"}:c'nh_v af Scivace, Chdatonghorn University, Banghok 10330, Thailand

ABSTRACT

Gl anel heart tissties from the abadone Heliodiv asining were cultured i vire using Lethovitz LS medinm

sppplemented with insslinlike prowth factor and basie fibrablust growth etor, Culture conditions al o pH ool 7% KO g
tesaperature of 27 28°C, and 31 32% salinity vielded cell wrowth expansion Trom the explanted nssue. issocinted. flowting
sphericil celly were Toand alonye witli spandie shaped brobligthke cells, forming o cell monoliyer This study provides basic

knowledpe i the development of d vite epliure teclinnlagy of abalone tissucs and 1s the Rest report on I asntia cell cultine

KEY WORDS:

Hodiaris asmm, abalone, cell eulture

INTRODUCTION

Abulone are marine gastropod molluses found in temperite
and tropical waters around the world. There are almost 100
different species, ulb belonging w he penus Halivrls, However, only
whout 10-20 species are currently used in commercial production
There are 3 species of tropical abalone [ound in Thailand 4
avinine, H.onvina, and 78 reeid OF all these, M asiniite s the most
ceopomically pronusing species bemg cultured. because of the high
ravio of abalone meat and growth riute Chrayabhand & Paphavasd
19496,

Cultured cells o murine invertehrates are uselul and offer
severnl advantages for fandumental researeh o the Lelds of
biotechnology, tosicology, and genetics (Muleaby 2000), How-
ever, attempls o grow and mamntsin molluscan cells dn vire,
wltich began during the early 200 century, huve been fur from
a complete suceess. There have been reporls on shorl-lerm
culiuges. bul Tew oy, secondary cultures, wnd the production
of u cell linge has rurely been achieved (Qdintsova of ul. 1997,
Birmelin et ul. 1999, Bulgakov et al. 2002 Poncet & Lebel 2003).

There wre 1wo preatl ghstocles o caltures ol marme -
vertebrate cells: contwmination and the luck of cell prowth
stimulation Prmary explinl coltures fram Halieos spp. were
found contimminated by microbes meluding lungt. bacteru, and
protazoa (Sud etal, 2001, Suja & Dharmiara) 2005 In addinon
o contannation, a low cellular proliferanve level prevenis the
estabiishiment of long-lerm cultures (Bulgihov et al, 20025 Low
to muoderite achievements hiave been reported on cullures of
Hedforis spp . tissucs with supplemeniation ol growtli-promotimg
factors and other agents. including epidermal growil fcior and
concamvalin A (Lebel et al 19965 insulin and mselinlike growth
Guetor | (UGF=1) (Pancet et ol 2000, Poncet e al. 2002). and
lactalbumin hydrolysate (Suja & Dharmarai 20051 Maore re-
cently. supplementabion of Hssue ¢xbrgets from muntle and whole
body of abalone in the culture mednim was Found to eubiince the
cell yield and facihiate cell adlerence (Sujn et al, 207

The current study Tucuses on ihe development of a cell
culture from the priviary explants of £, gsiving tissues, The
objectives were to determine the fuctors inlluencing the growth
of ahilone cells cluding the eflects of contaminaiion and the
promation of cell proliferation usmg growith fctors,

*Conrcaponding ot Famanl D gsnorn sorchula scth

63l
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MIATERIALS AN METHODS
A ftferare

Hooaswmia were \ransported Hve Trom Chululonghoon Ui
versihy Murine Research Station ») Koh Sichang Chonbur A
tie labaratoey, H avmina with shell lengths of L0 § 5 cm were
thersouked e LO% hydvopen peroxide Tor 5 secpros 1o being
sprivyed with 70% etlsnal Tlos washing and clesmmg pratocol
wits repeied twice hefore the abalone were ugnin washed in 70%,
ethanol dour times. placed i asterile Petrdish, and allowed 1o
afr-cry (1 a stenle cahinet

Abattome Colt Calrier

The shell of B ayitite was removed using s sealpel bBlade:
care was tieken nol (o tear the gul, Gl and beart Dssues were
removed and the tssues were cut mlo (e DO T Donn preces
and subierged i sterile saline. Explanted hssues were Leans-
ferred o three replicaies of culiure platesand examned under
the microscope 1o deteor viabalily ol cells by obsciving the
molility of their villi The tssues were then souked in 3 mgml
colligenase solution overnieht (12 hag 4°C

Shell muscle {5 short sulk joming the fool and the shelly wis
cul, removed, and trested. as were gill and hedrt tssues, Tissue
vibility was detected by observing Lhe molility of fool tentucles,

The next day. the collagenase selution was drained, and the
tissues were allowed Lo air-dry for 3 5 min belore being lloaded
with 100 gL 2 0% Leibovitz-L15 medunn supplementec with
10 fetad call serum and U5 anhibolc-anlmycolic {pen]-
tin G sodium.streptomyein solfate, and wimphatencin B) (Gibeol
Ten mueroliters of W05 peiel 1GE-2and S pl 000 pe/pl basic
Ahroblitst prowih Tacior solutions were directly added onto the
tisstics

Tissue cullures were ruaintained i e incubutor at o lepes
attere patinge of 27-287C0 apH of 78-30 aid ab H-22%, saliay
af the culture mednnm, These econdinons were checked und
adpusted every day, Cell growth cxpansion fram the Lissues was
eramitied wnder an tverted nucroscope and photopraphcd

RESULTS
Colf Types amit Sevvivad

Ondays 1-7 ol tissue colture. motility of explivnted gl cells
and growth of eells Trom the peripliery ol the cxplunts ware
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ohserved. There were 2 types of growing eells. sphencal and spindle
shiped. The sphienical cells were Tound Moatg in the culiure
medivm whereas the spindle-shaped fibroblasthke cells adbered
to the surface of culture plates (Fig. T A initad moenolayer was
formed leom day 17 onward. and cell growth continued unul day
28, Heart ussues yielded the same cell types as the gill fissue,
however Lhe culture of shell niuscle was oot suceessiil

Cecurrence of Contamination

During the course of the stady, sthimost all lssues of #.
asininag were contiminuted by miciobes. Funeal contamimnunon
wis noted along with the preser

¢ of bacterin and prolozo
Microbial contaminutions occurred on davs 35 and severaly
contwmminmated the cultures without tie appearance of viability of
the explant and cell growth, Washing and cleaning abalone tissoe
before explanting. using hydrogen peroxide and 70%, ethanol.
wlong witly antibotic and antifungal supplementations in the cul-
tune medium. appeared 1o keep the contammation under control.
which g turn allowed cell proliferation and growtl.

DISCUSSION

Development ol cultured cells from the primary tissue
explants and establishment of o cell line from abalone were
our main objectives in this study  Allempls were mdde 1o
culture H. usmine tissues 1o gel a cell monolayer that would
lister be used in cytogenctic wnd molecular genctic studies, dnd
in other fields such as toxicolggical and microbiological nssayvs.
Iis well known ey primary cell cullures [rom mmnne -
vertebrates have a low proliferative devel thit presents the
catbilishinent of long-fenm cultures (Bulginkos et ol 2002),
Failures in cultures of nbalone cells were largely the result of the
ubsence of specific growth stimukdors in the culture system
{Odintsovaetal 1992 Poncet & Lebel 2003 and the prablem al
contiminalion rom a varety of nicrobes, mcluding bactera,
fungd, and protozoa (Mualehy 2001, Sujs & Dharmuaeag 2005)

SUWATTANA BT AL

Lo the curremt study, Brture of cell culture establishment was
pnitially the result o severe contammation: Inherent micrao-
panists that vame wlong with the abalone wsed 1o oblia the
lissue explunts, presunnbly lw protozow (Rinkevich 1999),
appeired and increased o nwmber durmg the frst 2 dayvs ot
meubation, Later, on days 38, Tungal and bacterind contamiia-
tions usuully oceurred. and cell growth was completely pre-
vented, We Tound thud thorough wastung amd cleaning of the
specimen with hydrogen peroxide and 70% ethanol hefore
sellinge “wn the explint eulbre was an nmportant slep o Jessen
and/or prevent contanmination. Supplementation of lungedes
and antibiotics liter controlled nvcrobial growth in the culture
system, which s in agreement with other tvestigators who added
a variety of antmmicrobial agents 1o the cullure medi {Sud et ol
2001 Sujn & Dhavmray 2005

Stimulation of cell proliferution wod growtl (s an tmportant
part in the success of ubalone cell culture. Unlike mammalian
cells, primary cultures of maring fnvertebrate cells nacurlly
have o very low prolilerative level (Bulgakov el al, 2002)
Growth-promoting luctors have been widely used in the culture
of maliuscan eells with various degrees ol achievement (Pongel
et al. 2000, Poncat et al, 20023 1n this study, we used 1GE-2 and
basic fibroblust growil factor, and found that these factors
stimufated eolt prodiferation from the primary explunts

In addivon to supplementation with erowlh-promoting
lactors, the cullure medmum and physical properties of the cul-
wire enviromment ale the key Lo success inocell prowth pro-
wiotion. We used Lethovitz 115 medium, which does na
require nlmosphenc COs for bullferme (Birmehn @1 al. 1999)
Unlike warm-blooded qovinmds, cells and tysues of abicone
mapture survive and Lrow i seawiier witle octusiing tempery-
tures Thus, the temperature of the culiure has heen adjusted
o imitate the muural envisonment according o tropical o
temperale wiiers. The cells of M. thercdara of the Atlanic
Ocean were found Lo grow ad 13°C (Poncet et al. 20000 Poncet
et al 20023 whereas the culture of 11 varia Ussues Tid wen optionl

Figure 1. {A-D). Hoasinna cell cultare from the primary explants ol gill tissues, Migration and prewih of cells ncenrred fram the peciplers af the
explamis onday 7 0A) and oo day 14 (81 {C. 1) Note ibe sphericsl cells aad spindle-shaped Hbrablagtlike cells lormimg a monolaver.

5o
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lemperature of 28°C (Sujs & Dharmaraj 2005 Similar to £
varwr., 1 asiminag in tropical waters wis found to yield cell growth
a1 27-25°C i this study. Inaddition to cullure temperature, we
Tound thay g phlof 7 8-B 0 and 31-32% salinity were optimal for
celt growlth,

Primary explinis of M, asinima in the current study guve ise
to 2 types of cells: sphericat and spindle-shaped cells. Sphencal
cells were floating cells thay could be frec individual cells, not
attaching and forming an adherent monokiver. These sphericul
cells may have resulted Trom the prohferiton of hemocyles
and granulocyies (Suja & Dharmragy 20051, However, t was
reported that round. Tomting hemoeytes could ransform lo
adherent fibroblustlike cells with the presence of concanavalin
Ao he culture medium (Lebel et al 19961 Inthe current study,
fibroblustiike cells were Tound to prow snd expand from the
periphery of (he primuary tissue explunts, A monolaver wis
iitadly formed and the culture could be mamtained until duy
8ol tncubution This is the first report of success in the primury
cell culture of Ff. asining

Y

CONCLUSION

Primary explant cultures af gill and heart tissues from the
abwlone Heliods asuuna were undertaken using Leibositz-LI1S
mediun supplemented with TGF-2 and busic fibrobiust growth
fucter. Prevention of contamination and culture conditions
A pHoof 7880, u temperature of 27-28°C. and ot 31-32%
sibinity were cruemd W success in £ wsuine cell cutture. veluch
yielded cell growth Trom the explanted tssues, Dnssaciiled.
Qoating spherical cells were Tound along with spindle-shaped
fibrablustiike cells, Tormung a cell monalnyer. This repore pro-
vides basic knowledge of the development of i vitvo culture
technology of abulone Gssues.
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