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Treatment of Wolbachia pipientis Infection with
Tetracycline Hydrochloride and the Change of

Cytoplasmic Incompatibility in a Strain of Culex
pipiens quinquefasciatus from Bangkok, Thailand
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Abstract: A wild type strain of Culex pipiens quinquefasciatus, which was originated from

Bangkok, Thailand and maintained at an insectarium of 25℃ and 70% relative humidity,

was cured by exposing the first instar larvae to 10%, 20%, and 20-10% water solutions of

tetracycline hydrochloride for 24 hrs befor food was added. Two lines of the strain have

been cured of the Wolbachia infection when it was treated by 20% solution, and when

treated continuously by 20% and 10% solutions respectively. Although treated and aposym-

biotic (or Wolbachia free) females produced viable progeny when they mated with aposym-

biotic males, the females produced no progeny when they back crossed with the original

males with symbiotes. The newly established aposymbiotic strain has been maintained for

over 5 generations.
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IMTRODUCTIOM

InrelatiOntOthebiOlogicalcontrOIOfCuhexp＊iemSCOmPlex，CytOplasmicincOmpatibili－

tyofthismosquitOgrOuPhasbeenstudiedbyseveralwOrkersandtheresultsofthewOrks

showedthatthecrOssesbetweenmembersOfthegrOupfrOmdifferentgeOgraPhicalOrlglns

maybecompatible，partia11ycOmpatible，OrincOmPatibleinOnedirectiOnOrbothdirections

（Laven，1951；Barr，1966；SasaetaL，1966；SubbaraOetaL，1977；Suenaga，1982b）．Laven（1957，

1967）sh0wedthatthefactOrsCauSingincompatibilitywerematernallytransmittedthrough

the cytOplasm．AlthOughthe Expert COmmittee Ofthe wOrld HealthOrganizatiOn（WHO，

1964）hassuggestedthatcytOPlasmicincompatibi1itycouldbeusedtoprOducesterilemales

foreradicatiOnOfcr・♪ii，ibmSbythesterilmaletechnique（Knipling，1955），therehasbeennO

encouragingresu1tsinthefield（Krishnamurthyetal．，1962；Barr，1970；SubbaraoetaL，1974）．

YenandBarr（1971）prOPOsedanewtheOrythatOneOfthecytOplasmicfactorsresponsible
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for incompatibility might be the presence of a rickettsia-like microorganism, Wolbachia ptpien-

tis, in the reproductive organs of the mosquitoes, and this hypothesis was confirmed by Yen

and Barr (1973, 1974), Fine βi αJ･ (1977), and Suenaga (1982a). This paper presents results of

curing Wolbachia infection in a Bangkok strain of Cx. pipiens qmnquefasciatus by using

tetracycline hydrochloride {Achromycin㊥ V Capsules 50 mg, Lederle (Japan), LTD･) ･

MATERIALS AND METHODS

A wild type strain of Cx. pipiens quinquefasciatus which was originated from Bangkok,

Thailand in 1984 and maintained at an insectarium of 25℃ and 70% relative humidity was

used for the experiments･

As a pilot test, the first instar mosquito larvae which hatched within 12 hrs at 25℃

were treated by 2.5% and 5･0% tetracycline hydrochloride (TC) solutions for 24 hrs in the in-

sectarium. The results of the test showed no effect on mosquitoes and wolbachiae･

Therefore, in the following experiments, the larvae were treated by lO% and 20% solutions,

and treated by 20% and then lO% solutions for 24 hrs, respectivery･ After the treatment, the

survived larvae were put into a polyethylene pan containing tap water and a piece of mouse-

feed pellet as food, and aeration was started･ Food was suitably added 3 or 4 days later･ TLe

pan was covered with plastic plate till the larvae become pupae･ Pupae were transferred into

a 90 ml plastic cup containing tap water in a rearing cage of 20×20×30 cm, and a cube

sugar on a plastic plate was inserted in the cage as adult food･ Some of the newly emerged

female mosquitoes were examined for wolbachiae･ About one week after their emergence, a

mouse for blood feeding was exposed to mosquitoes for one night in the rearing cage･

Engorged female mosquitoes laid egg rafts about 2 days after feeding, and hatched larvae

were reared by the usual procedure to get the next generation･

Crossing experiments were conducted at the 2nd and the 5th generations after TC treaト

ment. Two colonies, TC treated and original, of the strain were reared at the same time

from early stage larvae･ Pupae of each colony were separated to males and females individual-

ly under a stereomicroscope, and 50 females and 50 males of the 2 colonies were crossed and

back crossed each other in a rearing cage･ Some females of each colony were examined for

wolbachiae in their ovaries by using Giemsa staining technique (Wright and Wang, 1980)･

About one week after their emergence, a mouse was exposed to the mosquitoes in the cage

for blood feeding･ Engorged females laid egg rafts on the s廿face of tap water in the cage a

few days after feeding, and each egg raft was examined for developing or hatching condi-

tions of eggs 2 or 3 days after oviposition under the stereomicroscope.
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RESULTS Am DISCUSSIOM

EffectsOfTCsOiutionOnthemOsquitOesandWOlbachiaeareshOwninTablel．When

them0squitOlarvaeWeretreatedbyl0％iTCsolution，theirsurvivalratetOthepupalstage

was15．0％，andsurvivedmOsquitOessti11hadsOmeWOlbachiaeintheirOVaries．HOweVer，in

thecasesof2coloniestreatedby20％and20＿10％TCsOlutiOns，10．8％andll．8％surviv－

ed，resPeCtiveiy，and nO wOibachiae were fOundinthe mosquitOeS Ofthese2cOIOmies．

The results Of crOssing experiments between the2nd generatiOn Of apOsymbiOtic Or

WblbaChia free strain（KTap F2）and the13th generatiOn Of originalstrain（KTF13）are

ShOwninTable2．AlthOughtheapOsymbiOticfemalesproducedviablepr0genywhenmated

withtreated males，thefemalesprOduced n0pr0genywhenbackcrOssedwiththemales Of

Originalstrainwith symbiOtes．In cOntrast tO apOsymbiOtic females，the females0f Original

StrainwithWOlbachiaeprOducedViablepr0genywhencrossedwithbOth0fthemales0fthe

same strain andthe aposymbiOtic strain－

Tabie3shOws the results Of cr0ssing eXperiments between the5th generati0n Of

aposymbiOticstrain（KTapF5）andthe16thgeneratiOnOfOriginalstrain（KTF16）．Itis ciear

fromthisTabiethatamOng4crOSsingcOmbinations，thougheachstrainwascOmpatib1eitself

and a1sO the females Of Originalstrain were cOmPatiblewiththe apOsymbi0tic males，On1y

Tablel．Effects0ftetracyclinehydrochiOride＄0iutiOnOnaBangk0kstrain0f

Culex蜘quimquゆsciatusandI穐lbachid擁mtisat25℃

Strain

COnCen．

tratiOn

OfTC＊

（％）

HOursf0r
treatment，

MO．0flarvae Survival

treated survived

rate（％）　　Effect On Wblbachid

KTF6

KTFll

KTFll

10．0

20．0

20i0

i0．0

24

24

24

24

5，0。0

5，O00

5，000

750

540

590

15．。

10．8

11．8

M0effect

I穐lbachid eiiminated

l穐lbachia e1iminated

＊TC：tetraCyCline hydrOChi0ride．

Table2．ResultsOfcrOSSingtestsinthe2ndgeneratiOnOfaBangkOkstrainOf

Culex伽quimquゆs（血tusaftertetracyciinehydr0Ch1Oridetreatment

crOss M0．Of MO．Of　　　　　　　　　％Ofeggs

肝×M）　監慧　　ex：慧ed hatched deveiOped　　undeveiOped

KTF13×KTF13

KTF13×KTapF2

KTapF2×KTF13＊

KTapF2×KTapF2

10

10

10

10

1，508

1，383

1，696

1，487

99．1

99．2

0．0

99．0

。．4

0．2

0．4

0．5

0．5

0。6

99．6

0．5

ap：ApOsymbiOticstrain．＊IncOmpatibiecrOss．
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Tabie3．Results OfcrOSsingtestsinthe5thgenerati0n0faBangk0k strain0f Culex

擁nsquimquゆsCidius aftertetracycline hydr0Chioride treatment

CrOss

（FxM）

M0．Of Mo．Of

監慧　　ex三慧。d
％Of eggs

hatched deveioped　　　undeve1Oped

KTF16×KTF16

KTF16×KTapF5

KTapF5×KTF16＊

KTapF5×KTapF5

10

10

i0

i0

1，925

1，872

1，814

1，855

98．7

99．。

0．0

97。9

0．4

0。4

0．i

0．5

0．9

0．6

99．9

1．6

ap：Ap0SymbiOtic strain・＊IncOmpatib1e crOSS．

apOsymbioticfemaiesproducednopr0genywhentheybackcrOssedwiththemalesoforiginal

strain，andtheresultswerealmOstthesameasthOseOfthefOrmereXperimentswithKTapF2．

The resu1ts Of these two experimentsindicatethatthe crOSSing type of the Original

strainwithwO1bachiaehave changedaftercuredofthemicroOrgamisminfecti0nandtheTC

treatmentrenderedthemapOsymbiOtic．A11theseresuitsarefuiiyc0nsistentwiththOseObtain＿

edbyYenandBarr（1973），FineetaL（1977），andSuenaga（1982a）。HOweVer，thesuccessfu1

concentratiOnsOfTCs01utiOnfOrCuring WblbachiainfectiOninmOsquitOesWeremuChhigher

than that Of the previOus repOrts・
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