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111''\hf)1'.i~fH-Jlu~nlU'Utl.:jlllJ'Ul11~ 4 1J~nlU ntl da db Va IW::: Vb l~VU"f)ciltJIi1tl1Vtl.. ., 

1J~nlU~,Jf)cilJ".:j 'hmtlv Hyriopsis (Limnoscapha) myersiana N~f)1'.iftml1lnr:il1J~nwn.:j 4 

"rN~N~Yl'U tl.:j (l,J. '1 cUlJ.f) 'lJnm~imllftv,J nlJ 1I":::N~'Uv.:j f)1'.i 1,j~V'UlIU~.:j'Utl.:jliftlIgtl~ll1]jtl14nlJ 
., . 

Vf)I')lJ i lJ :jfwllJwYi,,.lin'UtlmllJlJlll~ (mantle edge) ~~tlQ11''')I'J 1'1::: ilrn'm~tltl~m lr1lJU~lJlW . ., . 
lJlf) ilJnmlYlv,J 29 1lJ ~llJl'.i (lYl'J 11'1~tl1Jl~1J (l,J i cUlJ f)1I~ ::: ~1'.ilJf)li~fl,JlJl~:::~ll1'l1f)li1tl1Vtl" . 

• II I I 

1lf)U~I1lU U~lJllU (l.:j '1 cUll f)liu~ncilV~1tJ1U mVtl1J~nlU ventral 1'1::: ilrN"N~~li~.:jf) '·,hmh.:jn 
.. q " cw cw 

, ., , 

lTmflrlt1.JTI p < U.05 i'tn:::v:::nmU'.i:::lJltlJ 42U 1lJ 11~,J1'Ilf)u~nciltJIi1mvmllllJl'i1mnr,hljf)1'.i 
., 

~fl-l ~l'.i '1 cU)J nlJllfl ~ tlU 1'IW ~lJ '1 cU)J n '\J1411 '.i n. . 
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Freshwater Pearl Mussel, Hyriopsis (LimnoscaplJa) Inyersiana (Lea, 1856) 
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Abstract 

Four areas of mantle (da db Va and Vb) by mantle transplantation into a freshwater 

pearl mussel Hyriopsis (Limnoscapha) myersiana were studied . Mantle sacs were produced 

almost the same time, and mantle pieces changed in the same characters, except in mantle 

pieces attatched with mantle edge, the periostracum was found in large quantity. Pearl sacs 

and pearl substances were first found in 29 days after transplantation in all kinds of mantle 

pieces . The numbers of pearl sac which transplanted by mantle froIl, ventral side were higher 

significantly at p < 0.05. The first completed pearl layer was found at about 420 days after 

transplantation. 
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lWl(lV-J01l1v-3lll\llnll vV'l1iJflnnll~ lJlru lJln ll-J1lJ11liu111m l4'v V IItl::Ull \lu'Urrl,)V 1~rll';i 1\l. .. 
~ 0 ~ 

I d Q ad d, 0 I 0 Q.I Q.I 0' d d I 

l~ U11lJt1 VV'l1'U f1'U V n lJl 0 1lI1lJ'U lU lU 1'lJV1 Vlln v'l1lJ II '(f -J \l-3111f1'Um '(fl';i ';i fl \l-JlJ v-Jill 'U 11t1 VV. 
'l1tJfI if01 ~ 'U aO 'l1lJ Yl11 ~.:I ~1l:: '(fllJ l';i (l'(ftT U '(f1.1.'U 1 lY,iv.:I '1 ~lJ.nJl~ fl1 ~ 
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Periostracum Prismatic layer Nacreous layer

I . (mother of pearl) 

1:.-i·:;:it . <;-1:- .. iEJEIi.~'~ :~~;~ .~:-1: ~ .-:.;:,-::- -;. ::~ TIliiI:io-I-j
~ :~; i :*-l:~:· ~_ ~.:d ~ '_:i ~~ ::- -2; ~ :- -~ _= ~ : ;?: -;: :: ~ ~_ ~ ~:~ 
~ .:~ ~~ ~. t~ ~ :. ~ ;:: . ~ - ~:.:;. ~ :. - ~ - ~_ ~:~ _..:=-= 

< 

. cells • •• . ", •. >. 

i. ~~::~;::,:~""' :~t:;j~~~~fl{~~?;l~~~. 

epithelium ---~~fiEE~S;~~~~;m~~er;e;l~i:l~;m;a:~~sEE 

Foreign body (sand or Pearl formed by 

a parasite) between secretion of nacre 

shell and mantle around foreign body 

a 

m"m 3 

c d e 

a. Chamberlainia hainesiana. 

b. Hyriopsis (Limnoscapha) myersiana, C. 

H. (Hyriopsis) desorwitzi, d. H. (L.) nanensis, 

e. H. (H.) bialattlS 
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Kawakami (1952) 1rifffnll pearl sac formation 'Uv.:JHvOllf1 l'nr:illlJilJ connective 

0'1"= 1"tissue 'UV..J mantle 1:TllJl'Hllll IlHf1Y'l sac Y'l 

Kawakami (1953) l'lU11f1l'llflY'l pearl sac JlJ IlJl1VOllf1Jl~Y'l QWlliJlJl~lJilll~mhlqJ 
d 1 d 0 0 1~..:::lt. d I ..:::It.~.<::!rt. 

111:TY'l ~W'l1VWl1fllJ 19-29 C ll::;m 111f1Y'l sac lnlll1vWl1fllJm 
q ~ ~ " ­

1 " .oj 0 '"Ojima u,,::; Watanabe (1953) ftlllll pearl sac lJlI vOlJ IllJlllY'l Hyriopsis schegelii 

, 1'..:::lt.d" Y d " , vo~ 
HUll pearl sac 11::; lJlf1Y'l'UlJ\1llJf1lHWIl'b'm::;1111.:Jm::;qlJ 

Kawakami (1954) 'l lO.:JllJ 111lJ11VOlJ IlJl~Y'l f1l'l ltlY'l~lll v01l1vm::;~lJ lHlflY'l pearl 

" " ,
dj 0 1"" "'::'1.1 <>" ". 1" "" . 1 " sac llJlJ'l::;o::;nmlJllJ '1 ll::;m l1f1"llJ1lJvuY'lHlln~lln"l (fatigue) 'UlJ Y'l Cji.:Jll::;1:T..JYl" 1111VO 

mollJ~'1Y'l 

Aoki (1956) 1 riff IllJl~ ..J'b'UY'l 'U v..JUllfl~01:T~m lJl::;1:TlJ lW 11 Ul1fl ~01:T1l1 IlllvOlJ 11 vi10 

nlJW ..Jll::;m~ 01U1I lflflY'l1 'Ii II f11vi~ 1l11Ullfl~01:T1l11l11 VO ll~lJ~lJ '1 

Machii (1957) 

1" d ~",~ " I 9 ,..:::..IV 

Machii (1963) mlO..JllJYl"f1lHfIllll'lHJllJvWv'UV.:J'b'lJY1l..J '1 ~lJ pearl sac 111l::;11lY'l 

~lJnY'll~ llJlllllJ 'l::;O::;nmd10.J 2 iYllmllll ~..J1l1IlilJ11lJlJl11"tlll1:TVY'llrivilm~m~ m1:T~ 11 
,

1~ " "" 
'" 
'"" '" ,Machii (J96)l) Y'll'b' Mallory's triple method f(1l1111lJV10v'Uv.J pearl sac l'nnl 1:Tl'l 

chonchiolin u"::;1:Tl'l1'1ilJll (pearl substance) ~::;tlllvVlJ91Y'l~h.fll~lJ1.ulJll"::;ih,ylJ mmh~u. '" 

Rudden (J 97 J) 1vil'lU agranuiar ameobocytes 'l ::; lt11.:J 11 lllJ lJ111 ~'UV.:Jl1 VO~ 1l1l~::;l1vO 

Suzuki (1977) 

"",
UlJlJ1i1~livdlm11l ~1lJ1i1 vilY'l~lt!lJ 11::; ll1'Yl" 100% 11~li5m 11l1'lmO~vm1l1vo t1'1f1l'j~1~Y'l ilJ 

'" 

Wada (l9)l5) 11:TlJvYlu1l1'l1~011 ~ll1VOnlilY'l vvllllJ 'l ::;1111..J~ W1Y'l hhnlJ 

1l1'11 vvlJ"vY'l no-ri 1:TY'l. .. 
Wada (I9)l6) 'j lO..JllJ 11Ul1fl~01:T'U V.:Jl1 v(J11::;1"Ul.:J'b'UY'l1:TllJl'j tlm ::;~lJ 1'111vVllllu l~~ 

"1' 1"1:T'l1..J 'Ullil Y'l 
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Suzuki et al. (19l:ll:l) ~lmJ~ 'lJlJfH1UUlJIIIYU lJ gonad 'lJtJ~'!VVljf1 l'lU11\l~lf1Yl 'lJlJf1 

llJnm :: TI 

1","'" '" 1 ' ""1' 

Wada (19l:l9) 

f11'.i ffhJ '[ 'Ii lj f1 h1'I'lflJl~V1nU IIlJlJlll"'lJ tJ.J 'H tJV'b'U Yll~ V1nlJ llYi~ff1'.i ~,YlV1\l \l~ Yi 1~ nlJ 

Panlla lm~ Phansuwan (J 996) l1Ul1 neurosecretory cells nUllUl'nYitJf11'.ill1~llJ'lJtJ.J 

lllJ lJlil" i lJ '.i ~,ti 1.J f11'.i fff1.J ffl'.ilJ f1 

" 
f11 '.i 1,)(JIlli .J llllJ 2 'll'l.N1tJ lJ 1 m)] '1 

I. f11'.i 111.J llJ i lJ illfl fflJ llJ 

') f11'.ill1.J1lJhnitJ.JuBu~ 

" " 1YlV 1.-&'11 tJ V1'11 f11'.lllVl"tJ.Jll.J ihnh ~mru 1,000 911 
. ." 

'11m tJvnllYl" tJ.J lrim ~i.Jll 'lJ1lJ 11'i1lll'lU ~nrulll.i111 

.­... "' ... 
lYltJlJ"~ 2 fl'.l.J J2 l~tJlJ 

2. n l"H'h:.l1 'U1'U ..1E) ,nJllil~ In'.} ru .fllfll'b'1~1111(J1 fl ru ~ 111V1f11ff91 { ~ VIlM fl 'HU­

m11111Vl~V 

- ~l91mltJVlJn 1I~1I1U~lIlJlJl'i1mlllJ 4 u~nrufitJ Da, Db, Va, Vb (.fll'W~ 5). 
" . . 

91~lllJlJlll"tJtJnl~lJ'UlJl~f1 '1 'lJlJ1Yl I lJlJ . x I lJlJ . liitJ'I11hJ-tJ~f1ci1vhmtJvnl~lJ 1~ffll911Cl~ 4 

ilJ l.-&''HtJ(J~,lllJ lBffl1mlJU~nru'lJtJ~lllJlJlilClu~nruu~ 200 911 '.i1lJ 4 u~nru '.i1lJl~lJ l:l00 911 

. . " " 
ll"~1.-&"!V(J911fl1UfllJ (control) hWf11'HUmh" tJ(J 1l~1i.-&'l~lJl~(JnI'WDlIlJlJlilCllli1UlJ mi'll.Hi 

. " " 
f11'.iU"f1ri1(J~f1 100 ~1 nlJllllJl1tJ(Jn~tJ.Jll'lJ1lJllJm~i~11.JiTlJ 900 ~1 

" 

http:mi'll.Hi
http:l"H'h:.l1
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'1 '1 lhf)1'j~m11tJ(h"Jl!tltJ treatment r:l~ 10 ~1 !!r:l~~1fl1UfllJ .'i ~1 J1lJ 4." ~1 

1'U!!~r:l~!~v'U 't.hl!vtJlJ1f~l~~ Uj nUl1hJ r:ln 01tJ!!lJ'U rnu!11v 1UftO}J 1111"J!ifV!tvilW1~ tl1u.. 

• ". . 
29 l'U mi"J~lmftl¥llcl~'WI!lJ'U!11u mrli'lli'~'U[)'lJ::tJ~ 366 l'U l'lu~/l<Ulinnf)1'jlUDtJ'WI!1Ju.J 

. " 
!~'U'j~tJ~~V "1 ~"J!!(1'¥l"Ji'Umn:rli I 'j::;U~ci1"J "1 !!U~!~'U .'i 'j~tJ~~"Jil 

51 

!~'Ul.J'jtlu'Uv.Ji'UlifV!~BlJrhi'U'Utln (external mantle epithelium) (illl'ln 7) 

'j ~ tJ::; P !~'U 'j ~ tJ~ n!~ lJ n f)1'j (1'~1"J m'j lJ n lJ 1(1'::; (1'lJ i'U U 111 Ul O"J 'hilJ n 
52 "'1 " 

'j~tJ~ P 
41 

1<j}'j/ <:v " d
microtome ~ Y1tl'Hn!nYl~~lnmHl.J stereo (ill111l!l) 

. " ". ,.,. , 
~1'U TW m1 <UlJ nlhi1~~'U!~mm tJU!'\1tJlJ!!~1 O.J '1 <UlJ O~ln rw m(J tlU~nUl Ventral (V) ~:: 

" " " " 

n~1'Ul'UlJ1nn11Q.J1'li~nn!i1~~1f)!~m~tlU1nUl dorsal (0) tJ(h.Jni1uri1r1ty~ p < 0.05 

'j~U~ P 

hjlJn~Ii1~~'U1'Uo"J'hjlJn m1"J~1f)'j::;tJ~ P 
" "" 

Y1uB~nU1u'U 'l~'lilJn. 1'U'j~tJ~!!J nn'j::;(J~U'j~lJ1Ul 
.0 tei d 

BmflmB'U!!UU SEM ~~YlUl1m~(J~ P ~'UO.J
• s2 

hJ!!Klll~ritltJ "1 nf)1H'1'~(1'lJ'U().Jm'j1'lilJn
s4 " 

420 l'U !DBmlu(1'Bu'fi'lun~B.:Jumn'jftt1'. 
~ d Q.I d ci c' 

P lJf)1'jl'jtJ"JY11'UB"J~un!!flU!'b'(JlJfI1'jlJBl'U~
54 

!~'U~~n!lflU1'b'11!!U::B'j1nBl'Ull (ill1"ln 9) ~.J!i'U f)1'jftnlJ1'UB.J Panha et al. 1996 1'Ucll'U'UB.J 
II • '" , 

a ~'W!!lJ'WIilr:lfhJunci1ml"J 4 !lUU fiB Oa, ~b, Va, Vb l'lU11n!!U·U'UB"Jf)1'j(1'~1"JO.J1<UlJnYi" . . 
" . 

!1t jjBW1'W (J n r1''U 1'U'lf'U 'lin f)1'j ~~C1~ 'U BU'UB"J!!lJ 'WIn u (mantle edge) !'Ii'11 U<tl1(J 'UBll UlJ 'WIl1r:l 
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m~ii 6 ~f1fjru~'\Jtl~Q-Jhjl.1f1i'llfi~~tJ (~f1f1'j:]j) 
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i11Vl1 ~~ 1Jlf1ii f11'lU ~ .. f1 rilV~tJU1JtJI'Yi~ 

.. 
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oJ 

• JI I , , 

.Ill'Yifi 7 f)l'HU~VlJ111J!;l.:j'IJD.:j~lJlIlJ'U1Yi!;l'lJ'I:;V:; P (c = IljfllvDlnV1~lJ; 
:: . . .. 51 

4 4 Q r-. Q,I 

e = IlJfllVD1JNllIlJlJ1YHl'lfU1Hlf) 

VbVa
• 

• 
B 

-
, JI , JI 

.Ill'Yifi 8 'I::V:: P IIt'1'lIn::v::'lJD.:j'l,jlJf)i'lJmf)Yhn~1ilJ
54 • 

4 4 
'I::V:: 10 I~DlJ Va (A) 'I::V:: 12 I~DlJ Vb (B) 
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lJ::::'lfl(J1,in1-u n n elf1-Jvll'llEl.JIl'Wj ElElel~'nnlJ lperiostracum) 1~lJlnll,,::::i'¥Illl14 n11 I~El 

~V'lmlJ~114 ';i::::vluml'El.JlJ "m ';iftlHh"flm El14ll uu TEM ll::::I1I14;14 ril14'llEl.JI1'lEl~ DElmn 1rllJ~fln" , " 

elhJ~!'14lJ 1~~ tlUIlJ lJlm '\.!'llEl-JI95rt~lJ~hi1414 Eln 'llEl.;j;tJlUJtJlll,,~U ~n olm.u11tJ lllWl~ 10) 

1wnll1mf14rJ.Jl'lU secretory inclusion (Si) ~-lI~14 kl'~flnelf1-JlJ1lJ1n;tJlllJ1411l"liflntJun 01(J
" .. " 

1<U1'1 un1Elelfl.Jlll14 iWJn IG El li'fht1-J'll(J1(J'J'.J riEl.J¥j lJ::::,'l Ui1 inclusion lil'l UlJ"mHU::::I~tJlIUU 
y 

mlJ(J1l (Iongitudin~.d) llu::::llUUmlJ'llll.J (cross sel:tion) 14ElnlJ1ntTtJ(j.J'~U ribosome (r) ElQ 
, . .. .. 

~IO d9J d d Y~ov IV d

'jElU"1 inclusion lu14ll114l14lJ1nEln~1(J (flllnl 11) inclusion 11~nel';i1-lllJ14'lf14l,!n'lf14!l';inlJnn 

d~:::I~1 d!';i(J.J91llU14m14 (J (fibril) (mVnl 12) 

;; 
y , 

~ ~ .Q. do I r-:. .Q. 'j/ c1 Y 0. Q.I 

n14 (Jnll14 'lf1411 lJ ell 14 'll El.J 'll ElUlllJ 14111 fI (mantle edge) 91V'l1J1~ lUll:::: lJ 01 ';i el';i l.Jll'W';i El Delm 1f1lJ 

lJ1nn11;14'lillilJ'llDUlIlJ14I1;U I~Dmnl'llD-J01';i elf1.J hilJ nllu::::el1';i 'l~lJn "Iui1 1m::::(J::::nm 29.. , , .. ,... ... , . 
114 11 i1-lll1 n-u ~nci1(J~14lIlJ14n; i.llJ(J-J 1~l,j nlh 1n1J~14 lJ1nlUmVmp)u~nw nu ~ n01m.u1 111 IlJD 

lU~ (Jurl1(JuYJ ~114 l14'llEl.J (J-J '1 ~ lJn'lilnV'l~14,~u11 (J/1 'lilJn-TIlf)¥1ll1nlifm~Du~nw ventral (V) lJ 

m';ielf1.J(J-J'1'lilJnlJ1nni1ujnru dorsal (D) Dd1.JntT(JchritlJ-TI p < 0.05 ~1~14l'lf14tf111lJ::::lJ 
IlImHllJlll1n ujnru dorsLiI lJ n~lJ!95u ~uf7li14 14 Dnlhl1mi'1-TIelf1-Ji14lJn '1 lilltJll1U14,~ml1(Ju

'1 q q q .. .. . . ,... 

tlUu~nru ventral 14Dnll1mr14ujnru dorsal V-nh::::nDUhl~lmUmVmnUll~lJ llfl::::'\.h~14ril14 
. .. . ,., . 

lmu 114'llru::::l1u~nw ventral U';i::::nDU~l(Jn~llJ!UD IUDUf7llltJ111U14 I'UDlVD-U';i::::el111 I~D¥1 v , 

(Panha, 1996) 

d' 9J o'~ I .d
lJ mn ';ift141i'J ';i lJmllu:::: n" D-lll mn 'Jft14 muflm D14 YlUl1 O1'J el:::: ellJ'llD-JC1'l'JlJmn::::(J::::nm
q q q 

-U'J::::lJ1ru 420 114 ll::::l~'lilJni14!l';in I'-nl1i.,jnci11ll::::l~ln1101'Jfln1J1'lJEl.,j ellJfTn~ Drum 11411 
q v 

.. " I "." " 

O1';i fin 1I1f1 f -Jll ';i ntT14 V.J 1liliU';i:::: -ff111lml'ITIll::::ri~l~DnlD1IU mvDlJf7li'14 14 Dnnl1tT14 (outer 

mantle epithelium) lllnN rt01'J fln lllvi.Jn ci111111,ill114 11114 n n-u i.ln olmifm~DlllJ14111m~D1,r.. 
,.. " . . 

C1'f1.J 'I'li 11 ntT14 fll'Jrim~ElnlUmUDujnru ventral ll::::1111,ntlO1C1'llll::::If)¥1 (J.J l'li11nllu:::: 1~11n114 

http:lllvi.Jn


13 


, 
J 

• 

. " .

d ~ d .:::t 

inclusion ll~fH"'jW\J'U (Si) (11 X30000) 
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illVlfi 11 secretory inclusion 1i~f).umH)f)lJ1n,l-lIl1J1J longitudinal (1-lf)(;llJ~~l) 

d d 

1I(;l~ cross section (1;jf)(;llJff'lJl1) IW~ ribosome (r) (11 X 130000) 

I 

l j 

Ii 
j I 

i . , . , I / 

• ; 1 ' 

) 

/ 
I . 

. " 
.::::s d Vd.:::1 dQ.l~Y1 i

illVl'fl 12 inclusion 1lf.)f)ffJN'lJ'UlJf11'iI'W;jmWlJIff'U V (I) ml~ffvU rlV 
" 

~ c'Q d 
f)uv;j~(;lmHl'UvWflmvlJlIUU TEM (11 X25000) 
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11-lv1111..1 cllH1lti.]n\)mi'U-lU"~ U1'fl!!~m'UU-ll11 ,nl!~t1lJ1t1 '1 \l~1111,r:itJ!!lJ'Wl1iml'rl']~-l hill t1 

'1ii1w1Ull'UJ 1m11 (Wada, 1995) ~"t11)ftt1lJllfl~\Il hJ1i1tJ t1l 'Hj~Yl1.ullt1Jl~~~nl~.]"i 
.' ~ ,,~mJ'h..! 'U rnd1 
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