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Size as a Factor in the lnfeclion of Triholiunl. SPP.(coleoP置era:

Tenebrionidae) and 五leodeS 5P.(coleoptera: Tenebrionidae)

by Hyn1επolepis di,ηiπUta (cestoda)

Introduction

r"bolitun spp. have been established as
a S11Ccessf111 intermediate l)ost for t11e rat

tapewonn, H)1nlCπ01εPis d力niπ1ιια, The
松1〕elvonl) ova are l)assed out of the rat host
With t11e feca1 1natte虻. lvhen t11ey are in・

8ested by a suitable sl)ecies of beede, the
eggs harch in [he inle5tine. The oncospha'es
then pencn'ate dle intestinal wa11 and enter
the haenlocoel whm'e 111ey develop into
Cys[icercoi(1S, Faclors a任ec[in宮 the inci・
dence of infec[ion in beedes has been in・

Vestiga[ed. Role of 託X of the beedes in
infection has been studied by Mankau et α1.
1971, wha'e they reported a sign所Cant1γ
hi容ha' rate of infec〔ion in dle female beedes
Compared to the lnales. A compal'ative study
Of the いVo sexes in t11ree di旺erent species
Of rガbolhι1詫 Showed that in T.ι0πfusu?π

(Duval) and T.ιa$1αηιUη1(Herbst) a 5i晋
nincandy greater percenta8e of female
beetles became infected compared to dle
n1江les and that the females of those two

Species harboured si宮n所Candy greater num・
bers of cystica'coids per beetle than dle
nlales. T. bl'e力iιor11is (Lec) showed no S喰・
n折Cant (1ilference beⅡVeen t11e sexes in the

1)a'cenlage of infected beedes or in tbe
number of cysticercoids harboured by each
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bee[1e (八lankaU 197フ). The lole of a菖e of
beedes on the inddence of Hツηleπolepis
hlfection in T.ι0πftι$U"1 beedes had been

,でPon.d by Ke11y ιια1.(1967) wh■"■ they
01〕served that old felnales had a signi丘Candy
SlnaⅡCr burden of cyslica'coids lvhen com・

1)mでd t0 γOun菖 or middle・aged felnales,
エ、,11a'eas mi({dle・a8ed maleS 今enera11y had a
11喰her inddence on1γ Wha、e compared with
young or old males, condudin8 that age
resistance to H. di,ηiπUια Cysticercoids in
r. C0π/U51ι?π Occurs only in t11e felnales.

The purpose of t11e pTesent study was to
detel'mine whedler or not dle dilfa'ences in

Si加 Rnd weight beいYeen a pygmy mutant
Sn、ai11 and t11e normals[rain of T.ια$1aれι1ι"1

haS ιI signi6Cant e丘ect on t11e number of
H, dhniπUια q熔ticercoids harboln'ed by the
bcedes. AISO W11ethe1 五leodeぶ SP., a com・
川only found beetle in so. califomia could
Serve as an intermediate host ιOT H. di1πi・

πιιια and if so,、vhet11el' its lelatively huge

Size would harbour a proportionate n山nber
Of cys[ica'coids per gram of body weight.

Sixw beedes of normal stTain and sixty
0{ the mutant pi8my strain of Tガbolhι机
ra占tαπι1ι"ι Spedcs wa'e obtained fronl Dr.
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Tablc l Ratc of infcction and incidcncc of H. dinli?11ιtn Cystica'coids

in expcrimcnta11γ hlfected l.ιa'1n"ιU机(N),

T.ι0甜α"eU訂1 (py) a11d ι1ιodes

Bcctlc

1',ιa51αHC11111 (N)

1'.ια310芹゛ιι11ι(py)
E1ιode5

10tal

Alcx sok010lf, Dh'ector,1ribolium stock

Centel', C;11ifonlia stale c011e曾e at san Ber・
nar(1ino.1:iftee11 '1eode5 Sp beetles were
C0Ⅱecwd h'oln t11e Rive首Side・san Bernaldino

nl'ea.1'he beedeS 工νCrc dcnied food for lhl'ee

days lJrior 〔0 111e infection. They were
gl'0111)e〔1in l)elri di511es, caC11 Conιaining ten
Thboh'U"1 beetles/dish.εleod" SI). were
5eparated in 8foups of 6Ve, A11 beedes wele
nlaintained at 17 Celci11S.

H),"ル"olepis dhnh11ι1α inoculum was ob・
Iained by lemovin留 tnl〕e1νonns h'oln an in・
fecle(1 W11ite lal (caro"na Bi0108iC二11 S111)ply,
Inc.) Gtavid pl0810tlids were placed in
Inalnmalian rin号er'S S0111tion and teased
al)蹴'[to liba"ate tl)e ova, ova concenn"ation
Was detennined by dh'ect count Ⅱnder a
dissecting microsc01〕e. A suspcnsion of al]・
ProximRtely 200-240 ova per drop lvas used
to infect the bee11es bγ 1)1acing a drop of
ιhe inocU1τnn on a11 0an11eal nake 3→・ mm

in dialneter.1he inoculunl was absorbed

into t11e oauneal flake and 6Ve such nakes

Weye l〕1aced in e11Ch of dle l)elri dishes con・
Ulinil〕菖 dle beetles,1)1'ovi〔1in昔 al)1"'oximate・
1},】,000-1,2000、,ιt l〕a' diS11.丁he petri dishes
Wa'e cova'ed and laped l0 1)Tevent dessica・
tion of dle 0工,a.入10sl of 111e oat111eal lvas

Consumed in the 丘rst lwo days and subse

(1Uendy lhe beetles wa"e fed dleir regulat
diet of 95% unbleadled lvheat nour and 5%
brewer's yeasr. A【tel seven 、veeks a11 dle
beedes wm'e dissected under a dissectin宮
micr05Cope ;1nd dle cys[iccrcoids counted.
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In a study (ハ,1ankaU 197フ) using 3 (1ilfer・
ent species 0ι T而60li1ι1η beetles namely T.
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138

ReSⅡltg

T11irry、one of d〕e initia1 150 beetles died
dul"ing 111e experiment. sixty,t1Ⅱ'ee l)ercent
Of ιhe remai11ing H9 bce11Cs were infected.
丁he SⅡr、'i、,ors consisted of 58 T. caS1α詫C1ι?π

(non"al),52 T. Cαぶιαπιιι"1 (1)i81ny) and 9
ιIcodes, sho、ving 71,64 and lo percent in・
fecTion respeclively (Table l)

Prevalence o{ H, di?11h1111" cysticefcoids

1)a'infected beetle was hi8hesl in T.ιαぶια・
Ne1ι,ル(N) with 3.4 Per beede, f0110wed by
r. caSια"肌U"(P) with 2.9 Per bee11e, with
ι1ιodιS hal'bourin菖 2 Cysticercoids, both
f011nd in the single infeclcd beede.

1'he average nulnber of cystica'coids har・
boured pel infected T, ca'910πι1ι↑凡(N) beede
(3.4) is not si号n所Candy 81'eater dlan t110se
'ound in the m11ιant, T. Cα甜nπιtⅡη(P)(2.9)
(Table l),1his is femal'kable, since the
1)igmy mUιnnt wei811S 0111γ half as much as
the no"nal r. caSια"ιtι机 beeⅡe、 Thist11ere・

fm'e indicales dlat dle dilfa'ence in size and

Weight be6Veen T, CαぶιnηιNη1(K) and T.
ιαStα柁ιIun (py), has n05ign途Cant ef{ect on
Ihe incidence o{ H'. di,陀iπNla cysticelcoids.

The pigmy mutanr harboln'ed signi丘Candy
1ιU'gel numbers of cysticaてoids l)er 菖raln o'

body Keig11t(2.4) colnpal'ed to T. ca"απι1ι机
八XI.1),
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" il.、/'111イ井i,11,Υ'.ι'0111Nstl"1 nnd T. bl'ι乙liι0?'11i$,

;玲 itⅡCI""1ediιtlC 110sts for Hy"1ι110leP訂
dhnh11il" iι IYas found t11a1 ιhe avera8e
11UlnbeT of cystica'coi(1S hal'boln'ed by T.
rn3、1α11e11"1 1Y1山客1'e;1tef 111an in T.01'ι1/i・
r01'nl,¥ C、'en lhough lhe la11a' species wei8hed
S lo rimcX 11101'e ⅡⅢn T.α心'1απelnn and T.

'、'1ιhouH110111γ one ouL of dle 30 五leod"
、P. becdcs used in ιhe exl】eriment became
hlfC4ιCd, iι ne、,crthelcss is signi6C1111t.1his
beCⅡC is conlmo"1y lound in 仕le lields and
1)ack}'al'山 01'southl、'e5teln unlted states and
no doubι 3CI'、,CS 11S a s011rce of food f01" wild

1';1ts ;1nd l】1ice.1'11e c}'S【iccl'coi(1S lecova、ed
h01ΠⅡlis beeⅡe 、、'el'c no"11nlin al〕1〕C1Ⅱ'ance
and dc、CI01)1ΠCnι a11d 111erel'01で il is evident
tl】ιⅡ 111Cy clnl servC 11S C11eai、'c i11tcrnlediale
hosts l'or Hy川Cnolel)i.$ dhni陀Ⅱla

1ι is possible ιh11t 111e extreme1γ lar菖e
1110tHh pal'ιS in 五leodι工 SI). is TC1ιlted to dle
、'CI、γ 10w infection rι11e. V0菖C 1ミnd Bem【zen
(1{)61) i;1 t11Cil' 5tkl({y of " in 、'in'0" hnldling
0ι 1,. dihliHtιln oncosl〕hetcs hnve S110wn t11at
〔11C I""1,1Ⅱ1'C 01' the e菖g S11C11 0f dle ova is
ncccsS111'}' f01'ι11e 乳Icce55[U1 1111tC11in菖 and
Conti1ⅡIcd 【1eYel01〕111ent 0ι Cysticel'coids. H.
ιlh11リ1111" 0工'a conulin ιln oncosl〕hm"e en'
doscd b}' folu'1nel)1bl'aneS ιlnd ιln 011ιet e客武

Cι11)SⅡIC 01""shC11". Thc outer1Ⅱ05t 11)em・
bl'ιlne is very ι11in 11nd is a11110st invisible in

hltad C且豊S. The sccond nlenlbrane is the
、、ite11i11e 111C111b】';1nc lV11ich bcconles 〔1is・

tcndcd dufing t11C 11111dling l)rocess.1he
Cnlbr},OP1101'e l0Π11S t11C t111r(1111Clnbrane i1ト
Side of 工ν11ich i5 dlc dli11 hulel' melnbrane.

T11C rul)turc of ιhe e8容 Capsule is norma11y
Caused by [11e mnn(11blcs of dle beede. An
inιCI'csting casc l、,ιts obsa'ved i110Ⅱr labora・
{01'y dul'in菖 an cxl〕erilnC11t, IY11eTe l. C011・
IN、UI"1 WCI'c i11[CCιed wiτ11 11. di"1iπ111α Ova,
;1nd oblai11ed 7フ% infeCⅡon wilh m2tⅡre in・

1'cctiYe cySιIcel'coids, one beede lvas found to
Conιιli11:11)1)1'oxi111nlely 450 OYa in ilS 3Ut,
Wiι11 ⅡIC C38 511CⅡ i11t;tct,1〕Ⅱι 11arboured no
C)'Sιiccl'cokls.、V11CⅡ dle m011th l)ιⅡ'ts of ι11e
beCιle wm'c cxalnincd it wns fo{1nd to have

a dereai、'c nl;111〔1iblc,1111ectiⅡg itS ιlbility to
1;1'01〕CI'1γ PunclurC ιIw e8g cal)SⅡle on dle
011Cosphcl'CS

'1、11C I:11'8e 111011111 1)aK[s of lhe Eleodι$
bcedc c0111(1 1111、、e l)eΠ11itled t11e l)assage of
t11C 111alo"い' of 111e oncosl〕hmEs wilh011t
1、1リ川U'e 01 111e nlenlbrι111CS 111ereby prevent・
i11月糺山Scque11t dcvel01)nlent into cysti・
CCI'coi〔b.王XI)eTi1ΠenlS 枇'e CⅢIEntly in
PI'ogl'ess lo tesl thc above hγ1)ot11esis by
in耻'oducin3 ;11'tinc;111y 11ntdlcd oncosl〕11eres
di1でCtlY into t11e he1110coel of ιιιodes

J

beeⅡ6.
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ラットに寄生していた縮小条虫の受1怜節から集めた虫

卵を, C皐lifornia 州立大学 TTibolium stck centet よ

り入手Lた甲虫 Th60hι訂πια肱αhιιUN (コクヌストモ

ドキ)の野生劉60匹と同じく突然変異ピク'ミー型60匹,

並びに Riuerside.san Bernardin0 で採集した甲虫

五ιι例t"叩.30匹に感染させた.感染後7週目にすべて

の甲虫を解剖精査し,擬獲尾虫数を数えた. T, C4Sta・

πε川ル(野生型)の 71%, T.ι4St五πamι(ピク'ミー型)

の 64易,五leod" SP.の 10易がそれぞれ感染してい

た.?'.ι郷如那"m の野生型の体丞はビグミー型のそれ

の2倍あったが,野生型の1匹当りの擬糞尾虫寄生数

(3.4)はピグミー則のそれ(2.9)と有意な差はなか0

た.ピク'ミー突然変異型は T. C4$ι4πⅢUル(野生型)

(1.4)に比較して右意に多数の体重グラム当りの概獲尾

虫数(2.4)を保有していた.
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