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WORK JFEOJSCT I~©»6O Physiology of the Oriental 3!ruit Fly - C. C» Eoaas Project

Tha |Lg glgo actions of eight selected coBpowada on thx-e® species of flies

iarastigatedo The results of these determinations vfoan compared with

I suggest differences ia tha bioefceEistry of tfcess fli@s«

human plasaa and red blood cell oholinaste2?aae activities

by the micffo-coloffiiastjde method«

Four sta?ains of D» doraalig are bsiag selected fo? parathloa aad DDT re

sistancs* Topical tz'eatindQt of the paxathion resistancs strain shoijed no

iacreased toleranc© to parathion in ths 4th

Ths nasa production of J5« SoggE^^ and £»,

Those cultures havs basn maintained &t a half a million levol ^Ich is adoqtat©

to supply the various projects and also to accommodate aay sudden asads for
these* epscios* The demands for molon flies are gr&dually being cot* With
the maj'or harTastiag of melon host fruits in thg fioldj it uas accessary to

concentrate on the laboratory culturiag of ths fliss for it v&& difficult to

supplement tha stock cultures with, trapped wild :clios»
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Line Project I~c-6-5. Reaction of the Oriental Sfrnifc Fly to Light, Teaoaratura

and Chendcal Stimuli.

I. Tho is ^k^ Action of Seiectsci tetichalineRtsr^se Compounds on tho Oriontal
Fruit Fly, the t&diterraoesa Fruit Fly and fclio Holoa Fly» (C» G- Roan and

S. Va&ds.)

The toxic effects of sight raprsss.rtativc aaawviids on the thrss apocies

of flies '.rare iv&est-lgzted- ^Ths cothsoi^uc: ;;o?s He-looted to present the
organic phosphates, including e.?i oxyr;sn sna a otflfur erapouna. ar.d the earbasatas
uith typical sts?uctural y&i^JiiticsG-. 'Evsse r.r:.';cxI:o?."J.c &ra listed in tablo !♦
She dosage nortality dr.ta wsrs dotsrs^-iisd by vopi^-.l applications- of acstoas
solutions of tlie sslectaci toxicants to t?.is vossta-.- o:C tha thorax of flisa of
uaii'orm ago* Kie application ve?o niads by -ti;?. uss oi' tlio aiicropipstts des

cribed in^th© previoua report« The par cant ciortality at 24 hours x;ao plot'ufid
against the dosage on log-probit papar, and the Lfi-50!s dctaririr.cd diroc'Sly fron

auch plots*

Thsra is a conaridcrable variaticn :la tfeo toxic "/filuss of thssa seloctsd

coinpo\ini?.a es sliown in tablo 1» Althougli ths in vltjC2 action of thosa compotjnds
against the brain OliS of tho thrss spc-oioa of* flics vBrs quits aissilai* and
iadicatad s aimila-vii^r in tbs catisra of the ensyEss, tea data in table 1 .sho»?
a species diffsrsntiation toward.s tcsicity tbat coultl not bo predicated from

tba in xltro data given is tns l&sx, qusirtorly rspevb.

The effect of paraoEon on those spocies \-s?.s s::o:os toxic fbzn tho sulfur

/^ analogue of paraoxon—-pavathioa as also indie/v&Gcl by tlva in vitro tests-

l*h-3 c^rbatfvata compound G-22003 ia Isco tlian I;r.?.f t?.s cffe^-iivc in ZaSE2 ss

paraoxon. In gaasral/^ha diflereccss in in .V.b-a i:;:-:ic:V.-.y b-t-.^sr. two materials
is of tb.3 san>3 ordai* o:? nagnitttCG *:ith i':-; oizc-^t.'.::?■: c? £•• i^iJii.!2« iIsr-3 the

toxicity of G-22COJ3 is onlj'' \f?& oS ti:at c^ p.\ria-K:; >

Ths G-ccapoiijids n-opraGont st-rucbu^ v.:ri.>:-;j.o:"is c^ V-^'iOOtJ, tho ra

coapovaid* Acccrdin.'j to t.i-jS ;|.n v^v;;;;. actv.^.v.n.rjicri, van to t-,

tiHtas EOi-2 or equivalent anscant of t^sr.^ co:.:v:o',-n'.?..r '„•;:;; ^.cs^iiix'cl to obtain a

comparable 5.iibibit:loi; to that pro-iucod by G-22003. 2vi ia :iis2 t-OGts, tha

toxlcity varied anyuhDS-a .from 6.6 'co 1750.

G-23370 is less than 1/20 e.s -Sok5.c to jl- clovaalrla ;ln vitro as G-2?.
but to vi^o is ntoro tlian ti-?ics as toxic.. ^Ids £iir;o relationship holds for

all throe* *speei©3. This grsatsr in vi^S. tcccicity possibly is du3 to tha lack
of a. pheayl gsoup on Vaa sj'srasolyl riag o.C 0-22370, "hich vo-old psrinit

3*apid ponotration to ths sits of action*

G-230125 which is the saiac &s G-2200S -jitii ca added ph3nyl ring, io lass

toxic 5b vivo to £>» dnissaMuS and B« £liSSKliiSaSj bui c\'i-lou2ly enough is nors
toxic to (}« .cagitata tloasi G-22008*

G-2332B;, in -which the saitrogon sAosa of th3 ctir'oass'ie ra^t of G-2200S ia
contsinod in a hetoi'ocyclic, piperidino ivias, is rr.iefc ."Iocs to:-:?.y in v5/vo than

G-22003 to all tb.fao sjpoclos, £lthough t'-io dif.l'rjrc-:ic2s in -In ylt^q torrlciiy

is only slight-
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Sablo 2« and adult selection for paraiMon resistance

J&£?5=' Staff©
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G~2;ilo25 replacing a tri&solyl i-iiig for tha gvvaisolyl ring of G--22C0S

redness both the in 2&t£a an(?- HI 2322. toxicitj b;.' factor of bet'.-jse?i 100 and
1000 tiBQS*

G-19258 ia ablated to the parent G-2200S only in the disothyl oarbaciate

part of the molecule* Thi3 alternation ^.ssduuas tlss J& 2&2S tosicity to ail

three 8E3c2.es by factor of about 100-»

Each of these carbonate coapoisj'Sa gas© a laors or loss wisaSJa? degree of

la vi^vo iaJsibition for tho tlu.'es apssioa of fliea« Amoag tho different ccaa-

^oiEids tasted the wiiSest yango in iahiblt;loa was by a factor of 20* However,
the toxlcity effect of these coiapouojdlg 3how3.5. pronoancsd cSiffes^ncss, even

between sp3cie3s Thass fiiff©roncs3 suggsst d5.ffei°sacss in tli© bioobsmistry

imrolvwd, auch as a more toxic Kstabolits fo-.-J22.ng or wora rapid or effective

detoxification EachEnismB, end tas&oVibt&dr^ %ra?iationn in th3 pencsability of

compounds through ths cuticle*

Plaama and Ked Blood Cell Chol^i-t'rrayo 'lc«.v:iv-:;.on •

The plassaa and rod blocd call ehol;-.u.'j>.-it.i::-uo^ (GVi?)'activities of intlividuala
engaged in field tasting of insooiicick.'; -..^vs i.r.v?,viigii-iad cr.s c: possible protective

K3asurs from over-ajeposurs to tho or^'.ii'.c piioc'rvv^torj • TJie pvocerta'-s vised v?as

ths mici'ocoloriiaatric nethcd-doscvrlbsft by Hsta?.lf.»' Th3 rssults obtained froa
siE samplss of eels blood indicatod that the plaovv-s CIS activity varied froia

0*1 to 0*36 railiimoles of acotylaholiae* hydioclysBd }ps<r kI^ plastna p3r hove

at 37° C» which was within ths costal raugs repo.vtsd fcjr Ifetcalf * Tha ?ed blood
cell v&b lysed and one mi* of this toatai-isl hjdsolysod any.?lisre filo.=a 0-02 to

0«14 uiiiliffiolos of aeetylcholins par hour at 37° G.

Ths Potential Resistance of tbs Cental S'rurc- S'ly to Riratbioa* (G. G*
Koaa and S.

These was as. indication of incrsassd toloranos to parathion in tbs fourth

generation. Concentrations of paratfcioa were wsloctccl to give «r.n cvazrall

70-90^ larval end adult Eovtalitie.';. ?ho initial dos&sec used in ths larked

aad adult tseatnsnts resulted ii1(. dsci'scaoa .qorb.u!i.iti-5c x;ith thic gsnss*ation»

In 3train ls vihore both ths larvs.o .zr-d iiba cdoltn cso ccloctsd, 0.02 vj.p*m»

parathion irt the sedi'ua gave only 37% lc.i-vr.1 acrt:?.lity r.n-5 0»5 h\«« psrathioa

iii 100 ml» ethyl alcohol gsvsj a total adult r.o;:t-iXiV o£ /;.?^. £vo:x a slight
increase of 0*01 p.p*ru in the nocliv»- t;ill ce3.cct t':3 larvae erratically. Tbe

fifth larval gonoration uaa sslontsd with C,0:?/> rj>:1 0o0> p.p.--:. paratliiou ia

the medium. The adulto traro tr-u-ici tvico j-'OEi^^Lly b^ the IP.-litcr flask

method (tloscribsd in the last rsr-os-t) bsfors c.t*.?.i;-,i::2 cs::«O. maturity. ^ Tbp
dosaga vsced hers tsas i.-5 Kg» parathion is 7.C0 i'J. - oibyl alcohol, vliicb is three

tisoa fcfes initial dosage, ffiie soloolvion d^.ta cu'-s si'.iHir.s'dssd ia tabla 2.
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For the second strain (II) 0.7 larval tvautasnt only, also in the fifth
generation, larval selection w?.s irade at 0.025 and 0*03 p-p»ai» in the rcediisa-*

This str..tia is being developed to detsnaiRs whother drastic l?.rval selection

will contribute any protective action xn tbo adult srasponss to insecticide•

Topical tests on tfaess strains, taanty~five daya eld fliss^ and on a labora

tory strain for control war© run to dotaraina whether these flies were ds-welopiog

resistance to parathion. Based on tho dosage mortality cicveo, there ware very

rcisor differences in' ths Wjq valuss or? tbsse atxrain3* Furthar compsurati^B tssts

were discontiuusd in this generation.

XIIo The jctential Realstanco of the Oriosiisal Erai* F3-J to DDT. (C. C. Roan and
S» Ifesda)

Wfcsa the three strains of BD? flies w^vs s^csirsd from Chsr.t3.cftl Control,
cholinestsras© activities were dstsx^dn•.-.?.. .Ueth the P and the X straino sliotjafi a

h5.gher chclinesteraso activity couipaJ-'sd to tho \zzte<3a.$o&. chock flios» Yhe follow-

ii^g genaratior.s ts>re not tre.iteil i« c».i?.o:: io 5.ncre.?.so -b'i3 _ly population to a

_^ ^^ 1.—TbJ.a 3tv.u.n v?'i3 ■Ji-.i:viv.:".r.cfi t; aarvc as a control In

ths Diyi stx^ies. K3ow3.ts "of ths ssrisrj ••j- vr-ji..:-:.! tcs^ii o.i thi.1 rjtr^ii^ arid -fci?.3
routJjso laboratory strain used i'ai* •.•>::.o r-3-::v:Ii::; r.i-o !.r_l::vlitc<l C3?.o-.-:

52 47
53 51
54 56
47 24

Those LD50 values differ so lit'&Xe tli&S Was "jio-inaoctields11 strain «111
be di3contim22d and the routine iabox-itory strain vrf.7.1 1:5 used ap a control fox1

any conpsrativs teats*

maturity* Aftsr omitting one salectaoa oi' ;«:.v2i>i%t:lo:'i, *&© nc::t genoi-ation adtilts
vsro traatsd for ths first tSjas by tho :v;Bidy-.;l 12 livj^r flack Ksthod !>sfovo

.toing sexual isatux&ty* Tlia laivtrs -.r.vc c;c?.-2'.■:■! ao 5 ^."5 10 jr-.p.n* DDT i»\
c-sti'rot !T.3ciuni which gavo 62>- lr.-".-'.VA?. r-cri-.?-'.'--!'- Aiiljltc '.-cvo pwrt^^oly eclsctsd

ing the level.of selection.
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Generation adults totalled
approximately 5CQ flies, >&©n tranofarred to this laboratory. Shis aad the xio:ct
generation of fllea vsrs not treated in order to build up tho etook culture.

This strain ma bsen praviously exposed to different dilations of DDT residues
on Batri dishes, area"of 78 as3, plecad on e cylizsarieal tsst caga* This zaathoa
of iroatEsnt is bsing continued* Tho soventeQstfe generation -aith & fig population
of 6sO0O and the eighteenth generation flios i-iero esleetsd affcer attaining" Eexual
maturity* The> results are tabulated in table 3,

Ths par cent mortality presentad .in the table its an avei-aga of tvsenty to

£©rty t-astso This insthod of testing flieo s-sskHjb in vaxlablo mortalities.

F03? essmpls, at a single dosage, t^uty to forty cs^ges wars set up and the par eent

Eos'feality ^as?ied from 5555 to 95/I» Flias staryiving ovsr a 5OJ5 mortality Isrsl ^»re
reco^e^ad for ©gg collection for tha nsr^t gsnorstion* 'Jh the lotisr i»Drtality tests9

the flies yer© yetreatsd*

Table 3 ^SSS p
foa? DDT sesistancs

oxpocsd to vai\Iou;3 DDT-residvss in tho se-leotios process

DDT

dilution

1:1,000

Is2>000

1:3,000

1:4,000

26

9.3

7

i3i' eorct mnrtrJ-itsr ai'tsr /i^ lira

89

69

96

72

6X

40

Lias Fcojeot I^

Ti)7
Mass Bearing; of Fyuit Flies» {D» Hiimoto. G* taa»3a,

»»—————

-bota.! T.arval profiucticn for tfeis ouas'tsr s*2?.chc5. ^a wujsdsnaa of 3 »5 million.

dorsalig asid £• capitate hjive boan msdatalr«.od at c. c^e-kalf Edllion lev'el eaeii
0month* D» flogsalia cultures have alu^R besa j^-tisfactoyy. 'die 0..

ctslturos ara quits""consistent, Iiowovsr, ttisrc v^vo inritsnesr; of very loir
of fliea* The curraut production of vhsso tv» sp-3c:Lcc of fliys coa^c to 03 afiequat©

for supplying the ucetin of tho various r:::-ojoci3 for itl

raoloa fliss bsvc baen the rj-jr/o aiffigiv'.t of p.2.1 tlic v,2n-3-3 cpocies of

fruit flios to ci.iltu3.-0 in this laboratsvy. YKo st
A chvjrbeen supplied w.lth wilcl flies co3.lev.t2d fr?v: tbs flclj'.c- A ch.vjru-5 in person

from two part-tiiao oai«3.oyses to a. sisfjX-D :-!''.i.l--vir-..c &r.;-j:lo;rea in Avguat coaplictitad

the routiTaa of tas neloa stock vrhi.c;; .^;jt!lt?.d in clcrjrsnj;^ pro-Suction. The part-
ployoo's xaslon fly project boca&s p^-irt of tha d;*.iLy routirje ana fiold col

lection doosndod on the available tisss- At the tiEio of he^-vssiiing of host fruits,

melon flios will ba i?e?»rc© and it will ks difficalft to trap trild flios- With this

i3a mind, tho staff has baen vercyins tha larval d3.ots-» Vlith portions of the stock
tha larva© -have been ciilturod only on ciicant'ora - For toa other portion heavily



infegtsd ctscviabar chunks war© sup7>XeK3iitei2 w.th different i/ariebioa of p

^ Pumpkins ara not raadily availabla at this time of tho year. Theac cult
fed on different larval dists will bs kept separate end comparatire studies trill

be made.

Total taiber of Larvae Produced for This

S*

JvOy /t65,300 572^500 334,000

August 4S9,10° 4%>000 120,000

September 47S,500 495?300 US,000

Total l,432s900 1,561^0 . 602,000

rihe? of pupaoj larvaa are al3.owed to pop out ssrA piipao ars

Idtarati-ra Cited

aoo and

Scon* Em;» 44-J (6):




