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Opening Notes:

Inthis guide we will draw upon all aspects of the parasite currently known and its relationship with
in an aquarium environment. Scientific terms will be used throughout to educate users and produc:
intricate article, although explanations as to the meaning of the words will be provided. The article
also draw upon the different approaches to tackling the parasite and related treatments with their

advantages and disadvantages. It is up to the hobbyist to decide which one is most suited to their

. Intreduction

TheparasiteCryptocaryonrritans was first described by Brown Cilate:
in 1951. It is a ciliate parasite responsible for the common § . A
WoKAGS allRi RA&SHASQ 6KAOK |KI m%?“@?g%‘@%a
fish keeping history. Scientific studies over the past 20 years protezoan family with halr

have given much attention to the parasite because of its SRS
devastating effect on aquaculture facilities. As a result there has

been an inherent fear of disease in aquaria and any observatio Eplzootics:
of a white spot has let to a mass panic on forums. Mm mewly infroduced into a

given mwﬁmmw Mlﬂndh mﬂdﬂv

C irritans is found in the wild throughout Inguacific, Persian
Gulf, Red Sea, Atlantic and Caribbean along coastal amaes
estuaries. Its adaptation and existence in different environments

is a clear strength of its ability to survive in significant Host Specificity:

temperature an%l salinity rangyes. ’ The host is the fish the parasites
feeds on. .The parasite has [ittle

The parasite displays a low host specifity when defined to an preference of specles to try and

aquarium environment and causes severe epizootics. The
parasite consists for 4 stages; tomont, theront, trophont and
protomont.
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TROPHONT
The parasite has

infected the host
epithelium. This

stage of its

developmentis ¢ I .
visible as distinctive -
“White Spots™ L e—
THERONT
PROTOMONT Relealsetd fdromk tomon;in
) \ complete darkness an
This part of the /J s seekout host. They
lifecycle is when the @ J burrow into the
parasite leaves the epithelium, 200+
::Lr:l:f::t:hh:ﬂ to b theronts can be released
from each tomont
substrate
=) o
\
' ®
Tomont
~TOMONT

Tomi
The tomont are formed ?mites

from the protomont.
excreting a hard outer
shell (encystment), can
lay on the substrate for
up to 72 days. Tomonts
asymmetric binary
fissions, culminating in
numerous daughter
tomites
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Tomoent
1 £ a2 AYyO2NNBOiGfte RSEONAROSR la |[0KS WRaNXY I yia |
The tomont formed from the protomont excreting a hard outer 1000% of millimeter

shell (encystment), can lay on the substrate for up to 72 days. Its
size ranges from 16806um and at its largest can be seen with the
naked eye. Asymmetric Binary fissions occur within the cyst until
excystment (release from shell) at a peak &2 @lays.

Theront

This part of the lifecycle is what we regard as the infective stage of

the lifecycle. They are usually released from tim@ont in complete 622
darkness during the hours of 02:06:00. Given the majority of reef -6 plus or minus 2 days

fish are diurnally active, hiding at night at nightnevicesand caves.
The favours providing a static target for the parasite in reduced
exposure to the upper water layers, particularly to avoid daylight Diurnal :

hours of intense feeding from reef fauna. Theronts usually survive for ‘Day and night. Most
24-48 hours, and released at quantities of 200 per tomont although | «Creaturesawale in the day
only 1-:10% reach the host. They invade the epithelium within 60 and hide at: night.
seconds. 30X70um. Travels a just 5.4metres per hour.

Trophont

This part of the lifecycle is when the parasite is within the host
A1AyQa SLIMGKSE Adzy YR gKIG 68 OFtt «Epithellume 5 K x
within the fish for 37 days and continuously revolves in the -Skin tssue
epithelium. Up to 452um in size with usually one trophont
occupying a site, although4£2have been found in the same
burrow. The trophont feeds on tissue debris and bodily fluids

Rrotemoent

This part of the lifecycle is when the parasite leaves the skin of the
host to settle on the substrate. Like tligeront, its exiting rhythm

is characterised by early darkness. Once it finds the substrate is
crawls for 812 hours until it reaches immobility to then form the
next part of the lifecycle. 332452um.
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2. Symptoms

A Themost common observation is white spots on the fish.
Theyare usually more lumped than other parasites Hre
trophont is deeper within the skin and raiséee epithelium
to form a visual spot on the surface. Thesgmtscan occur
anywherefrom the eyes to the pectordins.

Behavioural changes
Fish constantly scratching against rocks and the substrate.
loitering around cleaner species.

Flicking or similar shaking motion.

A Rapid gill movement due to extra requirement for oxygen,
distressfrom the parasite or damage to the giitself. A -

ﬁ Coudy eyes Thinness and refusal of food
Excess mucous

A in discoloration Hyperactivity:

A Anorexia Rapid,movements

A Hyperactivity

A Lethargy Letha

A Opagque fins W@mlkn;ﬁ

A

A

A

A
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3. Variances

Tempeirratul

Investigationshow that temperature can affect incubation periodtomonts. In one specific
studythe tomontincubation period decreased with increasing temperature from-26C.

However in a study using Chinese strain C.irritans the reverse was obséneeitbation

temperature has a affect on theront size, with tomonts incubated at lower temperature produced
more theronts. Therefore it is not recommended to either increase or decreased the temperature
of your tank. Some infections have been found ifCL&stuarine water but anything above°C9is
considereddangerous.

Sallnlty also has a fundamental effect on C.irritans life cycle. Hyposalinity does not affect the
Trophonts this is mainly because the epithelium of the fish prodadestrier preventinggsmotic
shock. After trophonts on fish were subjected to fresh water bath of 18 hours and then
acclimatisation to normal saline water; were ablectocystand tomonts produced theronts.
Tomonts can tolerate salinities bel®@ppt depending on exposure time. Salinity below 10ppt for
duration of 3h was enough for tomont cysts to rupturEheronts can generally not tolerate
salinities below 25ppt.

Strrain

Many strains of C.irritans have been documented each with varying degrees of lethality. The strai
which infects your fish may decide how long the lifecycle takes and/or how much energy it takes
from the host. Different strains cannot be distinguished from each other visually, only their
characteristics are different. There is thought to be more than one speciésypfocaryon

@R

The origin of the parasite similar to the strain, plays an important role in the effects it has in
aquaria. The marine aquarium trade in the UK imports from over 60 different regions across the
globe. Each region could bring its own C.irritans into a pool of other s leading to different strains
within one tank, unequal in lethality but increasing the chance of a deadly strain.
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4. Treatments

Due to the life cycle of C.irritans and ornamental fish habitat, it becomes apparent that in the
confined space of a fish tank, C.irritans can pose several problems. Mass populations of the para
by constantly ranfecting the fish in ever greater numissran eventually overcome the host and

lead to death in the form of secondary bacterial/virus infection, asphyxiation or stress. In their
natural habitat this opportunity does not manifest itself so infection levels are fairly low to
moderate.

To effectively treat C.irritans we require appropriate treatment, equipment and a understanding of
its life cycle. Treatment can be divided into chemical, physical and immunological methods

da. Copper
Copper has become the standard medication when treating C.irritans in the
marine aquarium. Over the past 3 years there has been significant
advances in the treatment with copper. Where initially copper sulphate was
used to treat fish, this however would combine with carbonate in water, rocks,
substrate, thus reducing the copper concentration and rendering the
medication ineffective. It was common to chelate copper with citric acid dr «Bonding with element
acetic acid, the effect of which was to prolong the activity of copper in the ‘atoms

aquarium but this still had the problem obmplexingwith carbonates in
water and detectinghelatedcopper concentration with commercial kits wags ‘Carbonated:

difficult. This led to the development of copper complexes to organic Contalning a carbon
compounds. This has the desired effect of creating a copper formulation that «SuEee . Ususlly
is very stable in water and highly resistant to reacting with carbonage, Calclum carbonate

sticking to live rock and gravel substrate. Unfortunately a drawback of copper (caco3)
is that it is highly toxic to invertebrates thus making medicating reef tanks
impossible as this could have undesirable consequence.

There are now a wide range of copper medications available from differept
YIFydzFF OGdzNB&a FyR KAIKEe@ NBO2YYSYR (KFG YI ydr
instructions be followed carefully. Generally depending on the species of fish

a concentration of 0.2ppAd.5ppm is recommended although some studies Bpm:

have used 0.8ppm. It should be mentioned that some species of fish are| _Parts per.million.Equal
highly sensitive to copper and would either require reduced dose or differengo,milligrams, per litre
medication altogetherSome species of angel fish (dwabfenny and other
scale less fish have been noted to hae®r tolerance to coppefThe
purchasing of a copper test kit is necessity to maintain concentrations at
effective levels against C.irritans. If the concentration increases or decreases
it can either render the treatment ineffective or harm the fish
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Atinued....

4a. Copper Co

The duration of treatment is dependent upon the effect of copper on the
life cycle ofC.irritans Copper onlkills the freeswimming theronts, it has
no effect on the trophont, protomont otomont. This directly implies that
treatment should last as for &ast71 days (few rare cases), i.e. the longg
recordedencystmenttime of tomont. However long duration of copper cal
be toxic to fisrand ultimatelylead todeath.Most Tomont excystment
occurswithin 12 days sahe duration should equally be at least 12 days.
Ideally, afterthe treatment period, all fish should ideally be removed to
anotherclean quarantine (Q®@nd the current thoroughly cleaned and
dried with the fish eventually transferred back 3days later. The QT
procedure should ideally last a further 4 weeks where all fish are carefu
observed forC.irritans.

4. Formalin and Formaldehyde

Formaldehyde is a gas that has a very pungent odour; it is formed by
incompletecombustion of carbon compoundiike methane. It is also
produced naturally as a metabolic4pyoduct in humans and also
produced in the atmosphere, cigarette smoke and so on. Solution of
formaldehyde in water is referred to as Formalin. Formalin can exist in
different concentrations but generally, we usually see a range of80%
solutions. Formaldehyde solutions (the gas dissolved in water) is used t(
produce formalin, this is usually referred to as saturated or 100%
formaldehyde. This is present in 3% formaldehyde, simply means the
saturation point is either measured by weight (37%) or by volume(40%).
When purchasing formalin solution it is usually presented by the
concentration of formaldehyde in the solution by weight of volume,

30% but more commonly 37% or even 40%. Present also in this solution|i

also 10%15% methanol, this is to prevent polymerisation and oxidation.

Treatment should be in the form of a short bath or with a freshwater dip.
The bath should last for-2 hours at 200ppm or for-3 minutes with a
freshwater dip at the sameoncentration.To reach the concentration of
200ppm you should add 0.5ml pire. Long term treatments can also be
used at 25ppm but trying to maintain this is difficult and not advised.

NLY non-sponsored marine forum

pSt
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Release from cyst
(tomont)

ly

Freshwater Dip

A fish placed in
freshwater. for.a small

amount of time.
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4b. Fermalin and Formaldehyde Continued......

Formalin is highly toxic, carcinogen and respiratory irritant. Ingestion of
formalin of 30ml would be enough to kill an adult so must be kept away from
children.lts ingestion can cause severe medical proble@isves and mask
must be worn at all times when handling this medication. Formalin in maring
aquarium has the effect amovingfrom the water all its dissolved oxygen,
5mg/l formalin added to water removes 1mg/I dissolved oxygen, so all long Carcinogen.:
term bath or dips require water aeration beyond that of water movement _Causes cancer
from power headsFormalin must not be used at temperature higher than
27dCfor this primary reason that higher temperature water contains less
dissolved oxygen. Formalin must never be stored at temperature lessttan
even if briefly and returned to normal room temperature the medication
should be discarded. Formalin past its shelf life date must be discarded

4e. Quinine

Quinine based drugs is another alternative medication in the combat of
C.irritans however with varying successhloroquinediphosphates an anti
malarialdrug but not declared safe for invertebrates. It is particularly toxic tg
all forms of algae and must be administered in aTiEconcentrationis
between10mg/IF30mg/lwith a duration of 23 weeks and possibly more if
required. The medication if fairly robust in aquariums so respective water
changes should include the correttise.

4d. IVletronicdazele

=AU AI ) U A/ U U U\ AU I AU

Metronidazoleis yet another alternative in eradicatir@irritans, It is an
anti-biotic capable of killing parasites. Should be administere2izing/I|
for 10 days.
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