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Karyotype and Galnet0豊enesis of the common l,iver fluke,

Fasci01α SP., in Japan

IC Cト'10103} 01 8C111" 1'α、CI01" 111" bcC11
札に1' ol con l'1"ion 、、'ith di、'CI'3C11L 01)i1ト

、111C dil)10id d11'01ⅡOS01ΠC 1ⅡⅡ11bc】'S 01
f/N11h'il 、0 ι':11' 1'CP01'ιCd 、、'CI'C S (schⅡb・
". 1!H)3). 12 (S'.hak"bc,3. 1911), 16

((;("';1CI'ι,"160) 11nd 20 (1)chonlc, 1!" 1;
S;111dC聡on, 1953) and t11;H 01' i゛. oiσ"111ka
、';11'icd flU111 16 (SI'i、'{1S111、'{1 1:11【1 111ι1,1 !j61)ι0
20 (vcnk1札・RC(1(1Y 1川d su bl'1Ⅱ11nl" mH, 1り73).
八Ⅱ 111C ゞU〔1ks 、、'CI'e HI;1(1C on 5C(tionc(1 Π111.

ιCI'ia l、 CX(;CI〕1 1110SC 01' S川1(1C玲011 ( 1 り溌1)川1(1
Vcnk:11・RC(1〔1}, 11n〔1 SUI)1'111Ⅱ1Ⅱ】ト'11川( 1973)

、VC 11;ハ'C I'clj01"1C〔1 t11C PI'C、C11ι:C 01 ι、、'0

6'1〕CS OI C111'olnosonlc nⅡ111bcl、,20 and 30,
in dlC 1111)Ⅲ1側C CO"1nlon li、'CI' 1111kc (1'イ1.¥'づhJ1α
"),)(S;1k;唱UC11i ;1Πd N;1k1131ハ、'11. 191ヌ S;1k;1・
菖Ⅱdli 川ld 、'0"C(h, 197の.、1'11esC 1い'0 ",1)側
エ、'CI'C I、'CⅡ d6(:1'i111i1111tcd b、' dlc bod、' siyc.

J "

1 い、'11S 511g月Cslcd t11;1t t11e 門JC(:i1Ⅱe11S wi111 30
(:1】1'01110S0111CS 、、'CI'C 01'Ⅱ'il)10ld lo""(S11k;1・
月U(:11i 11nιI Yoned11.1!}76).111 dlc、C い、'0 "'1〕CS,
SIJCI'111;1103Cncsis l、'ι器 C11til'cb、;1bcl'1';↓ nt i11
tcSιis 、、'it h 110 C、'idC11〔'C O I S}'11;11) 1ic l)11il'i11g
i11 ηjc""1札OC},1C (sak11U'ⅡC11i. 197フ).入10"・
丁("11;1 ιがι1ι.(1979) confil'ⅡIcd 0111' 1i"(1i"8S
a11(11'CI〕oncd lhe l)1'eSⅢIce ol mix01)10id l)]je
Wit11 11 2{リ 30 1Ⅱ0、;、ic cons[it11ιion. Ka}'11no
(1り7S, 1〕CI'son:11 Com1ⅡU11iC111ion,) S【唱gcstcd
t11ιlt ι11C I'el」1'oduclion of 1ιtl〕11ncsc /'イ1.、イ'101α
SI〕.111ig11ι bc l);n'ι11Cn08C11eⅡC.

丁11e pl"clent l):!1)CI' dα11S 、、'1th dct;1ilcd

YUJI SAKAGUCHI

i)'./,゛1」'1JIN.111 '」/ 1」i゛1"3ili'1 1〕i、、ι"3'!エ、人ⅡJ」1a"10ln thlh,'り、、iハ

Nrho01 0/」/ιイh'イ'i゛r.コ・?・/ N011jo,.人'H111"1"0!O N6U,/fリJa11

(RC(:ci、 C{1 「4H' 1,ubliC11i011; 11」11C 16,1"Sの

kal'}'otYI,CN 01'ιh〔!い、'0 ι)'1」CS 01' 1al〕1ⅡIcsc li、'CI
1111ke (1'il.wi',1il sl〕.). wit11 SIJcci111 ;ル1Ctl【io"
10 t11C SI)C"】1a【ogcnc、is,00ミC"e、iN and l)1'0・
CC5、 0! CH1乎10"11鶚Ⅱ011.

Sonlc slJe(:i1ⅡCn、、、'CI'c nxcd 111 111Cth11n01・

;1Cclic ltci(1 (3:1). n'11t151'CI'1'cd l070リ{, ct1ⅢΠ01
;111d 隈ltinc(1 Wiι11 :11Coholic h、,(11'od1101'ic

a('id・('11】'1Ⅱi】1C (snow, 1!H沸).、1'CSιk:UI:11' ti5.
Stlc、(bon1 ιC、ι八 to 、C111in111 、'esidの and
0、'●Ⅱ mn u、、"e、(1, om o、'●""γιO UICI'"S)い'CI'C
dis、CCιCd 01Ⅱ b'0Ⅱl t11C 11Ukcs, 1〕111Ccd on 11
琴1:1ゞ、1i(1C 11n〔1 ヌ(1U;"hcd 肌'iι11 ;↓ 111111η b 11ndcl'
11 (.0、'el 、1ip.、1、11C 、'11t:1、11 1)1'CI)川';11i011S 肌'el'C
U、cd l01' 01)、CI'、'ι1ιionl of gn111etogcncsis.

入1ι1ミ1"'C 、、'OU"、 01' 1'1.Y'iι11il sp.、、'CI"c ob・
t;1incd 11'0川 C:1111C 111 S111{13111CI' hotNcs in
1、1Uliu;11、'a ;111d K Ⅱnl;1111010 (】itics.、1'11C 110乳

11nhlU11S 、、'C】'c b'0"1 、';1打OUS I)1:1CCS 5UC11 1"
Nlikal、';1、'「0γ;1111n,1、'iigι1ιι1, Nι1豊a no, sai・
UI】111↓, C Ⅱ"1nla.(;11il)a. oiln 11"d K U11111nloto

PI'clcct【"'CS.

-1'11C CIU'01110SO"1CS I、'CI'e s〔11dicd on thc

go"11d:ι1 {i、SCS I'0Ⅱ0、、'i11豊 111C ;1il'・〔11'}' mcthod
01' 1、11kiloi (1971)、、'iι11 CiCⅡIS11 Sulhli"g.
(」111'01"OS01】1CS 、、'CI'C (:1;1Ssincd i11 nc(:01'(1ιⅡICC

U'iι11 ミ1】C "'SιCⅡI PI'01)0!,cd b},1.C、'11n ι,1 i11.

Materials end Nlet110'1S
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reprod11Ction of Fa$α'01α SP. is of pardleno.
客enetic "at1Ⅱ'e, as has been implicated by
Kayano (1978,1)e郡onal comm.)

、ve 11a、'e exanlined dlronlosome5 0f

1"ι"ιi01α SI〕. h'om ot11e1 10calitieS 511Ch ns
K01でa and lndia (A5Sam) and those of F.
glgaπ11ια fronl Hal、,aii, and found dlat dley
also had 20 or 30 C111'omosomes (sakaguchi
ι1 α1., 1978,1980; saka宮UC11i and ueno,
1979).1t seem5 Probable dlat t11ey also
Iel)】'esent l)1nlhen0留enetiC ξorms, though
not con6rmed, on tl)e conn'ary,1、,e recendy
{ound t11at in F. hepaiiια obtained from
Australia,王ngland, and North Ametica
an(1in l、0$ιi01α SI). from lhailand,1ndia
(Bolnbay), pakisnn and puerto.Rico ex.

:1mined, both 51)ermatogenesis and oogenesis
Proceeded nonnaⅡy lvith manlre sl)enn and
eggs,二lnd t11e C111'olnosomes in primary
Oocytes wa'e a11 Synaptic (sakaguchi and
Ueno,197フ,1978; sakaguchi and Kusano,
1979; saknguC11i ιι al.,198の. These local
ιon11S wa'e aⅡ dil)10id which い,a'e thoug11t
to prodⅡCe eggs d11'OU8h ordinal'y sexual
rel〕roduction as h'equent1γ Seen in many
Other n'ematode species.

The l"'esence of "vo dilfa'ent Tel)roduc、
tion medlanisnls in t11e genus Fa$ci01α is of
1)al"1icular inta'est and f1Ⅱ'rher studies of

Iil'er 11Ukes are requested on t11e c}'togenetic
and taxonomic aspects, as we11 as froln dlc
ge08r:11)11ic:11 1)oint of 、,ielv.

Summary

KIU'y0り'1)e and gamet08enesis of.1apanese
Colnlnon liver fluRe (Fa.%iola sp.) lva'e in・
Yesti郡11ed by mea11S of dle airdrying nnd
S(1ⅡaS11ing methods.

.1al〕1Ulese l、"'ι'i01α SI). was dassi6ed into
11Ⅱ'ee types bltsed on t1祀ir dⅡ'omosomal
Colnl)1ements; individ11als with 20 or 30

d11"omosolnes and with a 20/30 mosaic con、
5tltutlon.、vonns havin目 30 C111、omosolnes
represent a n'il〕10id fonn 乱'ith 3 Sets of lo
basic chromosomes, while t110se lvith 20

du'omosomes lvere diploid and lnosaic in、
dividⅡals l、,ere 2n/3n mix01)10id. No karyo.
tyl〕ic 〔1ifference lvas found be"veen sperma.
t080nial and oogonial ce11S in ulese t11ree
tyl〕es, excel)t fm' the diHa'entlevel of ploidy.
Calnetogenesis was entirely aba'rant in
both restes and ovaries l、'idl no evidence 0ξ

Synaptic pairing in both spennatocytes and
Oocytes. The diploid and triploid eggs wmで
asSⅡmed to de、'elop parthenogenetica11},.
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Abnor111a1 5Pcr1口atids found i" dlc tcstis of l'nldoln sp.(3n=30 契'Pの Ca X700.
Abnormal spCⅡ11Ⅱt020a foU11d i" t11C tcstis of Fn'riola sp.(3Π一30 t丁PC) ca X700.
P査hnal}'〔H,C}'tc l、'it11 30 11ni、'alcnTS. ca X700.

Primal'}' 0{K}'tc l、'ith 20 U"i、'丑IC11ts. ca X700,

1'timal}' 0OCト'【c with 30 d11'omosomcs (nn'OW) a"d 、'ilCⅡinc cc】15 PT"hcd 011t of cgg.shCⅡ
Cn X 110.

Plima工丁 0OC}'tc wi111 20 dⅡ'omosomes (aΥ工OW) and 、itC11inc cC11S PUS11C{10Ⅱt of cgg・S11C"
Cn XⅡ0,

3
 
4
 
5
 
6
 
-
J
 
8
 
9



1) DC110"M, H.(1911): RCC11CI'C11CS 5Ur la di、,isio"
dc la cCⅡ111e. ArC11. ZO01. EXP. ct gen.9,2-171.

2) GO、,acrt, J,(1960): Et11dc o'【010号iquc ct c}'10,
dlimiquc dcs cCⅡUlcs dc la li宴neC 名Crminati、'C
Chcz li'aSιio!α/1ιPaιiιイ」. Expt.1'al'asit.,9,141-
158.

3) 1'C松", A, Frcd三;1, K. and sandbcr宮, A. A.
(1964). Nor"cndanⅡ'c for cC11ιromeric l)05ilion
On ch丁omosomC5..Hercdit;1S,52,201-220.

り Moliyama, N., Tsuji, M. and scto, T.(1979):
T1Ⅱ'cc karyot丁Pcs a11d tl,cir phcno"'pcs of
Iapnncsc livcr n11kcs (Fa"io!n sp.).1ap. j. par;1・
Sit.,28,23-33.

5) sak丑容Udli, Y. and Nak自8al、,a, C,(1975): A "otc
On t11C C】1Tomosomc of ulc common li、'CτΠUke

(FaεCiola sp.) hom lal)nn. C111'omosomc lnιorm.
SⅡ工ν.,19,20-21.

の Saka客Uchi, Y,(1nd Yoneda,、V.(1976): A fur
Oler dⅡ'omosomc snldy of 小C common liYcr
aukc (F03ιioln sp.) in J盆Pan. chTomosomc ln・
form, scrv.,20,25-26.

フ) saka宮Ⅱdli, Y. and uC110, H,(197フ): C1Ⅱ'omo・
Solncs of Hvel nⅡke, Fa'ιi0ιa 11ι,aιiιa fronl
Ausn'a"a. chTolnosomc lnfolm. scrv.,23,14.

8) saka号11C11i, Y., Nabcoka, A, and ucno, H.(197フ):
St11dks on ulc dlromosomc of helminths (8)、

A compm'ativc k11乃'01γPc study of "、'cr nukc,
Japanese l'n$ιioln sp and Austra】ねn F. helJoliιa.
Jap. J. parnsit.,26,(SⅡPPI.) 54 (in JaP邑ncSの.

9) saka客Uchi, Y.(197フ): Thc rcccnt advancc of
CIU・omosomal st{1dics i" pa玲SitiC 11C】mint11S.

Ial).1, parasiT,,26,50 (in Japancsc).

1の Saka宮Udli, Y, and ucno, H.(1978): studics 0Π
dlc C11romosomc of hclminths (1の, K111'丁otypc

Of Fa3d01α hι/Jaιim from En客1丑nd. Jap. J.

Pal'asit,27,(SUPPI.)フフ(in Japancsc).

11) sakagudli, Y, Kusano,入f. and Ki11ara, S.(1978):
Studics on t11C C11romosomc of hclmiη111S (11),

Cbromosomcs of Fn'ciola sp obtaincd h'om cat・

tlc in Kotca.1ap.1. parnsit.,28,29-30 (in

References

111PancSの.

12) S11kaaudli, Y. a"d ucno, H.(1979): studics on
dlc d"'omosomc of 11Clnlint11S (13), C111'01"0・

Somcs and gnmctogC11Csls of ヂnぶιi01α gigω1ιi'a
ι1'om Hal、,aii. jal〕. J.1'aT11Sit.,28,(SUPPI.) 72
(i"上'P田ICSの

13) saka旦Udli, Y. and K11Sano,入1.(1979): studics
0" 111C dⅡ・omosomc of hC11口inU15 (】5), K:1r}'0・

"・pc of F心ιi01α hι/Jali'a obtaincd from C11ttlc
i" thc u.S.A.. Jap. J, par',sit.,28,(SUPPI.) 106
(i" J01)a,祀Sの.

14) S11ka宮11dli, Y.,1ミn5ano,五1., HiTai, H. a"d TCI';1・
Snki, K.(1980): st11dics on thc C1110lnos01"c of
hchl)int11S 08), C11ronlosomcs a"d spcrnlato・
奪Cncsis'of l、n5ιi0ιa spp a"d l. he1ノαιiC四 fTom
Thniland,1ndia, pakistnn atld puerto・Rico

Inp.1. P;11'asit.,29,31 (in lapancso,

15) sa11dcrs011, A. R.(1953):八laれITation and pT01,・
誼blC 勵'n0宮C11Csis in dlc 】i、でr "11RC,1'イ1」ri01"
/ιι1,nliιι1, Naturc,172,110-112.

1句 SdlC11Cnbcrg, A.(19Π):0、08CnC5C. cil'cif111培
UDd bcfrudlt11n宮工'on Fa5ιioln hιIJnliιa. ZCⅡ・
folsch.,6,443-483.

17) sd11山mann,、V.(1905): ucbcT dic eibild耻ng
11"d cmbr丁Ova】C11nvkk1ⅡΠ客 Von FaSιioln helM・
Iiιa l".(Distomum hcpatiCⅡm BCιZ). ZO01, Jah.
Abt11. f. Anat. ont.,221,571.

18) snolv, R.(1963): Ak0110liC 11}'〔hod110"c acid・
Carmine as a Sιain foT chfomosomcs i11 Squash

Prcpar二Hio". stai11 Tcch.,38,9-13.

19) S,ivastava, M. D.1,, and 111a, A. C.(1964):
Sn'ⅡCι1"'c and bcha、,iour of thc C1Ⅱ'OTnosomcs

Of Ft"'i0ιa gi宮m11k" cobbo】d 1856 (Trcmatod11,

Di容Cnca: Fasdolidnc). proc. Nat. Acad. sd.1n・
dia. A"n. Numb.,1964,125.

2の Taka号i, N.(1971): A simplc tcd111i小IC ミ0 dc・
m011StratC 111C 〔cnιτ01町CriC 11Clcrod11'omnlin in

111C mousc ;1Πd 0ι11CT ;1"hηals. Jap. J. CC"clics,
46,361-363.

21)、'CI*at、Rcddy, P. a11d sul)10man}'am, S.(19乃):
Chl'otηOsome stu(輩Cs i11 ⅡIc lil'cr nukc, FO.ri01イ↓

宮i宮n11ιim cobbold,1856 from Andb地 Pnrad6h.
C【Ⅱ'r. S〔i,42,288-291,



日本産肝蛭の艘型と配棡子形成過程をエアードライ法

と拘1しつぶし法をmいて観察した.

日本産肝雌はその染色体数からそれぞれ20本の個体,

30本の個体及び20/30本のモザイク個体の三型に分けら

れる.染色体数がi30本の個体は10本の染色体を基数と

して三セットからなる三倍体である.又染色体数が20本

の開体は二倍体で,モザイク個体は 2n/3n の況数体で

ある.三型の出現頻度は二倍体側体が 16.7易,三倍体

個体,75.84ε,モザイク個体ば 7.5易であ0た,三型と

も精原細胞と卵原細胞の咳型には差遂が認められない.

二倍体の個体七三倍体の個体はいずれも配偶子形成異

常を示し,桁母細胞及び卵母細胞で染色体対合がみられ

ない.二倍体及び三倍体の虫卵は単為屯殖的に発育する

ものと思われる.




