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Abstract
Various speciesand strai\s of Tetrahymenahtve a potential for
being more virulent especiallywhen the water is high in orgadc matter
and fish are irnmunologicallydeprcssedcausing"Tetfthymenosis". An
outbreak of Tetmhymenosiswas experiencedby Sri Lantan guppy
famels in drerccentpastfor which different lreatmentswere employed
indiscriminately.hesent studyinvestigatedsomegro)vthcharacteristics
of thisfish parasite,
whichcouldbe usefulin importrisk analysisandin
screenhg fernale broodersof guppy. Tetrahrtena sp. testedmultiply
rapidly in the presenceof freshly killed guppy (as the subsfate) and
chloramphenicol50 /g rrl_' with a genemtiontime of 2.6 hoursat 2E C.
Combinedeffect of methyleneblue (2 mg I ') and ZiDc ftee malachite
green (0.03 mg l') completelyinhibited tn ritr multiplicationof

IDtroduction
Poecilia reticulata, cornmonly known as guppy is a popular
tropical omamentalfish of which differeDtvarietiesaccountfor a greater
proportionof the total fteshwateromamentalfish exportftom Sri l,€nka.
In the recentpa-st,guppyfarms in Sri Lanka expeiencedan outbreakof
"TetmhymeDosis",
a diseaseknown as "guppydisease",'Tet disease",
or "guppy killer disease",which causedhigh mortalities resulting in
significant economic losses (Hettiarachchi and Hettiarachchi 1999;
Hettiarachchi and Amamtunga2000). Southgate(1993) and Gmtzek
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(1993)describedthecausative
agentof 'Tet disease"ns ^ Tetrahlmena
species,a normal free living, freshwater,polysaprobic,
opportunistic,
ciliateparasite.
Cratzek(1993)andButcher(1993)reportedthat vadous
speciesand sLrainsof Tetrahymenahave a potential for being more
virulent especiallywhen the water is high in organicmatter and fish are
immunologicallydepressed.
According to Lin eLa1.(1993) T. nrifornis
is a freeliving, non-pathogenic
ciliatedprotozoanthat occasionally
becomesparasiticon live-bearingfish. I corlissiis more pathogenic
and glppies and otherlive bdarersare the most susceptible
speciesto
this parasiteInfestationof Z corlissiproducessignsof necrosisand
hemorrhagicareason lhe skin of fish and foci of parasiteshave been
found in kdneys, brain and muscles(Butcher1993).Laopraseflet al.
(2002)alsorepofiedon "TeEah),nenosis"
in guppywhile Wakitaet aL
(2002) reportedon TetrahFnenosisin dwarf gouami indicating that the
parasitecould be a threatto evenegg layefi
During the outbreak,many Sri Lankangxppy famers treatedthe
infectedguppieswith different chemicalsandbroad-spectrum
antibiotics
suchas chloramphenicolindiscriminately.However,famers themselves
haveobservedthat severityof the diseasehcreasedwith the use of
antibiotics indicating that therc exist an interaction between
Tefrahymena and b: ':;iid. Literature on growth charactedsticsof
TetrahJmenasp. arc scarceand thercfore this work was undertjlkento
study some growth characteristics
of this parasiteand to develop
methodsto amplilf populationdensity (for quarantinepurposes)and to
control it which could be useful in the health managementof guppy
populations.
Materialsand Methods
Slock ctJJtttreof Tetrahlme asp.
Ten dead Poecilia reticulata whlch werc heavily infected with
Tetrahymenasp. werc collectedfrom a coDrmercialgtppy fam and stored
in 200 ml of wate.at 4-6"C as the stockculture.This stockculturewas
vigorously shakenbefore taking inocula. Wet mounts prcparedfrom skin
lesions of infested guppy were obse ed under the microscopeaDd the
parasitewasidentified to genericlevel accordingto Jah (1970).
Growth charact€risticsoI TetrahJmenasp,
Effect of differe t culture conilitions on popalalion densil!
Fresbly killed nninfectedPoecilia reticulata ne suinE abo\t 1.5
cm in total leng1h(TL) wereusedas the substrabfor Tetrahymenasp Frve
different culture condilions (A, B, C and D) and a contlol (E) were
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arrangedin tdplicate as shownin Table I and werc inoculatedwith 100 !-rl
of stockcnllluIeof Tetruhjmenasp.
Table l. The differcnt cultureconditionspmvided for Tetrahymenasp.E is
the control cultDrecondition.
Trcatment

Culturecondition

Culture volume(ml)
10
(a8edtap water)
Freshly killed one guppy as
(1.5cm in TL)
substrate
Freshly killed and autoclaved
121'C one guppy as substrate
( 1.5cm in TL)
Frcshly killed and maceratedone
guppy as subsfate (1.5 cm in
TL)
IncDbatingtempeftturet
28r 1
Tetrah)tmenainoculum
+
+ provided
- Dotprovided

10

10

D
10

10

+

+
4!1
+

28!l
28!I
+++

28!1

After shakingthe culture vigorously, eight samplesof 50 100 pl
(for counting convenience)wete taken from each vial with a variable
micropipette(1-1000Ul Pipetteman)at 24 hour intervalsfor 72 hours and
the number of organismswere countedunder the light microscopeusing
oneilrcp of 27. formalin to kill the organisms.
Effect of chloramphenicolon the population ilensiql of TebahymenaspTwelye Tetruhymenacultureswere arrangedproviding the conditions that
supported the nrximum populalion density and four different
concenbationsof chlommpbenicoleachwith 3 replicates(25, 50, 100 and
200 lg^trl) were addedto thesecultutes separately.This was done to find
out the best antibiotic concentration that i libits competing bacterial
populaLionsin the culture. The cultureswere then inoculatedwith an equal
ntmber of Tetrahymenasp-Eight samplesof 25 - 100 pl from eachculture
(depeDdingon the age of the culture) were taken at 24 hour intervals after
shakingthe culfure vigorously and the Tetabymenawas entmenbrJ as in
the previous experiment. The genemtion time was calculated for the
exponentialphaseof the culture which had the highest groMh mte using
/n, wheret is the time in hoursand n is the numberofgeDerationsduring

D C. Heftiarachchi & M Heftianchchi

the exponentialgrowlh phasewhich was obtainedfrom the equation D =
logN - logNo^og2 where N is final cell number, and No is initial cell
number(Madiganet al. 1997).
Growthcune oI clonesofTetrahtmenasp.
Thiee iills. eachconrliningagedlap \Iater wilh 50 Ig rd_r
chloramphenicol(the concentrationwhich Savethe maximum Population
der]sityof Teirahlmenasp.) and fteshly killed P reticulata werc inoclrlated.
separatelywith one cell of Teffalqmenasp. using micromanupulation.
Eight samplesof culture medium(25 - 100 pl, dependingon the ageof the
cultue) were wilh&awn from eachvial at 24 hour inteflals for 15 daysand
the Telrahymenepopxlationwas enumelated.A Srowthcurve was plofted
using the mean D1mberol Tetrah,tmendsp. rccorded at each sampling
inte al.
Effect oJ a mirture of two commonl! useil protozodcides on the
popuhttio densily of Tetrahlmenn sp.
Composition of the culrure medium arrangedto investigate the
effect of two prctozoacidescommonly used in omaiEntal fish cultue,
namely methyleneblue and zinc free malachitegreenoxalate is glven in
\vere chosetrafter
Table 2; the concent.llic;lsof the two protozoacides
seriesof preliminary tests.Here, three rcplicates were arraDgedwith the
protozoacidesandthe control (without protozoacides),which also had tkee
replicates.Eight 100 pl sampleswere withdmwn from eachreplicateat 24
of Telrahemena
hour intervalsfor sevendaysand the presenceor abseDce
sp.in the sampleswereobseryedundel lhe microscope.
Table 2. Compositionof the cullure medium arrangedto investigatethe
effect of protozoacideson populationdensityof ?elrahJmenasP
CompoDent

Amount/Concentration

Aged tap water
t)
Chloramphenicol(50 Fg ml
Substrate
Inoculum (stockcultue)
Zinc free malachitegreenoxalate
(0.03mBl'')
')
Methvleneblue(2.00me I

l0r
500pg
onedeadguppy(1.5cmTL)
100frl
0.0003mg
0.02ms
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Results
Two rows of cilia, which beganat the mouth (oml groove) and
exteDdedposteriorly, were observedol TetralD,menasp. under the light
micrcscope-A lon8 single cilium was also obsewedamongthe cilia at the
posterioreDdof the organism.
Infectedglppies showedwhite patchesjust it ftont of the dorsalfin
haemonhagic
lesions on the caudal penduncle.Fresbly killed whole
and
glrppy at ambient temperature(28t1oc; TreatmentA) gave siSDificandy
higher populatiotrdensityof Teftahimena sp. than in other treatments(P<
0.05) throughoutthe 72 hour period while the lowest populatioDdensity
was recordedin the culture containhg maceratedsubstrateClrcatmentC;
Fieure1).
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Figurc 1. Changeof the populationdensity of TetrahymenasP. with tiJrre
underdifferent cultue conditions(for A, B, C, D, andE, refer Table l).
''
supportedlhe
at the conceDtration
of 50 Ig r
Chloramphenicol
highest population dersrly of TetahJmena sp. (P<0.01) when combined
with the bestcultureconditions(fresbly killed whole guppy as the substate
at ambienttemperaturc).The maximumdensity(36,000individuals/r ) was
AchievedU hours aiter inoculatioD and the geDemtiontime of the
populationduring the exponentialphasewas 2.6 hours.Chlommphenicolat
200 !g n r comple(elyinhibiled the Erowth of lhe populatio0of
T?lrahlnena qp. while 25 !g ml' chloranDbenicolhad suPponeda
considerableincreasein tlrcI|unt)er of Tetrahymendrp (Figurc 2). Figue 3
shows the growth curae of clonesol Tetrahynetd sp.observeddunng the

46
D.C. Heftiarachchi & M. Hetttancbhi

15 day culture period. The mnximum densily of the parasit€in cloneswas
rcached1l daysafter inoculation.
TetrahJtnea sp. was absentin all the sanples taken from the
culturescoDlainingthe mi^lure o[ chemicals.Tinc free malachiregreen
oxalare10.03mg I r) andmelhyleneblue{2.0mg 1r.1,while it waspresintin
the samDlestakenfrom the cultureswithout thechemicals.
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Figure 2. Change of population density of Tetralqmend sp. (no. of
individuals/nrl) in the presence of different concentration of
chlomnphenicol

Discussiotr
Presenceof two rows of cilia, which begin at the oftl groove and
extendedposteriorlyconfrrned that the ciliate il the preseDtstudy belongs
to LheEernrsTetrahymena(Jah 19?0).Resultsof the presentstudy suggest
that fteshly killed Dnprocessed
tissuesof Preci'a rctic lata snpporta good
growth of Tetrahymenasp. in situ at ambient temperatureof 28rlt.
According to Lin et al. (1993), T .pyriformis could be cultured aerobically
in aa enriched medium Significandy higher population density of
Tetrahymenasp. (P<0.01)) thar resultedin the culrure medium conrainins
50 gg ml of ct oamphenicolsuggests
that the aDribiodcbassupprersel
the competiDgbacterial populationsin the medium atlowing the ciliate to
multiply rapidly. It has also been repofted that rhe use of novobiocin (ar
antibiotic) had increasedthe number of individuals of Tetrahtmena sD.
'
causingincreased
monaliryin infectedguppies(Ponpompisir
et ai. 1998,.

Gnwth charucteristicsof Tetruhynena.
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Figure 3. Growth clrlve ol Tetrahynenasp.vertlcal barsarc a S.E.
Short genemtiontime (2.6 h) recordedin the FeseDtstudyrevealed
tbat the parasitecould multiply in the culture tanksin the presenceof dead
guppiesdurilg a very short period of time. In order to test whetherglppy
stocksimportedare contaminatedwith this parasite,it could be allowed to
multiply in a mediumwith the bestculture conditionsfoDndout during the
prcsentstudy.This would be very useful in import dsk analysisand evenin
screeningbrood stocks transportedwithin the country in order to prevent
the spread of the disease. Commonly recommended doses of
chlommphenicolgiveDvia water for bacterialdiseasesof fish rangedfrom
20-50pg Irit (Untergasser
1989;Scott1993).Significantlylower (P<0.01)
populationdensity of Tetrahymenasp. recordedin the cultues containing
25 pg m1_'of chloramphenicolsuggeststhat this dosagewas not sufficient
popularions
andlhe maximuminhihilion
to |nhibitthecompeting
bucterial
'
of birteria occursat a doseoI50 us ml of rheanlibiolic.Tl \4asobserved
lbarchloramphenicol
ar higherconintrationst lo0 !g n r and200lB ml )
inhibited the Tetrahtnena population also due to unlmown rcasons;
however,the useof chloramphenicolin aquacultureis totally baDned.
The groMh curve of clones €igure 3) obtained shows that
Tetrahymenasp. could utilize nutrientsfrom deadtissuesof guppy over an
extended period of time and this is an important fact that should be
consideredir the control of the spreadof this disease.
During the rccentoutbrcakof " Tetrahymenosis", many Sri Lankan
guppy farmers used the Leteux Mayer mi\tue (Scoft 1993) without a
success, which is a combination of malachite $een and formalin,
recommendedfor extemal protozoan infections. Although the use of
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malachitegreento conlJol Tetrah)menasp. has beenreported (Southgate
1993) the dosageshave not beeDindicated. Presentstudy shows that the
combinedeffect of methyleneblue (2 mg I ') and zinc free nalachite green
oxalate (0.03 mg 1') caD complerely inhibit the multiplication of
Tetruhymenasp. in situ and this results could be applied in the field to
coDtrol"Tetralymenosis".
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