AQUATIC LIFE SUPPORT SYSTEMS
(LSS) AND CONTROL OF DISEASES
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Water quality
Nutrition

Overcrowding

\ppropriate tank mates

\ppropriate habitat




WHY SOME PARASITES ARI
MORE DIFFICULT TO MANAGE
IN CLOSED SYSTEMS?

Direct life cvcles
Concentrated infective stages
Concentrated individual hosts
Multiple species ol host
Infection susceptibility
Chemotherapeutic intolerance
Introduction of pathogens overtime
Stress




Marine Mammal Viruses
Herpes virus
Seal pox
San Miguel sea lion virus

Morbillivirus

Lymphocystis
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Bacter
*Aeromonus
*Psudomonas







The generalized life cycle of the digenetic flukes that
cause yellow grub, black spot and eye fluke

Mature black spot and
eye fluke parasives live
in the intestine af fish-
eating birds (defimioive
hast in the cycle),

Yellow grub parasites

liwe in mouth and

throat of fish-eating

birds (definitive host)

Egg shed into water in
Infecred fish eaten {:; é - ':Ih% bird droppings

by birds.

Discn:uurage fish-eating
birds visiting ponds.

Egg hatch
into free-
fwimming
larvae.

Do not buy
abviously
affected fish.

Eradicate snails
Eye fluke larvae to break

penetrate fish, migrate infection cycle.
to eyes and change
their form.

Black spot and yellow Invasive larvae

grub larvae penetrate leave snail and

fish and become sk aur fish

encysted in skin and hast.

fins ( second

mtermediate host). Larvae invade water
snails (ffirsc incermediade
host), multiply and
develop into further

larval forms.

Digenean Life Cycle




PARASITES WITH
DIRECT LIFECYCLES

= Ammylodinium
= Other flagellates
= Ciliates




Protozoans

Amyloodinium

Ichthyophthirius




The life cycle of Ichthyophthirius muleifiliis and
Cryptocaryon irritans, the cause of white spot disease

Free-swimming
parasites invade skin,
fins and gills, feeding
on body fluids and
cells. & thin capsule
forms over each
parasite, ingide which
It grows to
mmim|0.04in)

The cysts break open
and release the free-
swimming stages.

These mast find a fish Proprietary remedies

host within about 24 added to the water
hours 1o survive are only effective

against the free-
5% |1'||1'||r'._g_ S[HEE'E.

Inside the cyst, the cell
divides to produce

| 000 or more
infective stages.

Cryptocaryon & Ichthyophthirius Life Cycle

Mature parasiick
'punch' out of skin and
swirm away from the
fith, Letion: cased
may be infected by
bacteria and fungi

VWithin a few hourd
lh{' Fl-J:rn'I'!-l'.E'!l- Doif QaTh
Eclosed N3
gl:_:i.'ll,lz'-:m*_. Capsule, or
C :I"“- atrached toa
solid surface




PARASITES WITH
DIRECT LIFECYCLES

Monogenea




Dactylogyrus
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Neobenedenia




The life cycle of the gill fluke (Dactylogyrus)

Adult Mlukes live as
parasites on the gill
filaments.

Adding a suitable
remedy to the water
will eradicate the
adule flukes

Eggs released into the
i weater from adult
| d larvae must

finda fermale flukes, These

find 2 host within 6-8 ;
r . ; rake 4 days to hatch at
hurs Lo survive, 20°CIEBF).

Froc-Swimming

Monogenean Life Cycle




Microcotyle Hatching




IN VITRO STERIZATION

OF EGGS
Eraﬂon % Alive

Sanaqua 2X recommended 10 min
(freshwater)

Sanaqua 2X remmened 10 min
(salt water)

Calcium hypochloride 5 ppm 1hr
(freshwater)

Calcium hypochloride 5 ppm 1hr
(salt water)




PARASITES WITH
DIRECT LIFECYCLES

Hirudinea




Hirudinea




PARASITES WITH
DIRECT LIFECYCLES

CopepodalArgulus




Crustaceans

Argulus

Ergasilus




MECHANICAL
FILTRATION

-Semipermeable membrane filters
-Diatomaceous earth filters
-Cartridge paper filters

-Disk ring filters
-Sand Filters

-Bead Filters
-Drum filters




Semipermeable Filters

Filter out particles down to <1 um
(depends on membrane specification)




Diatomaceous Filters

Filters particles > 1-5 um




Paper Cartridge Filters

Filters particles > 1 um (depends on cartridge spec)




Disk Ring Filters

Filters particles > 5 um (depends on disk used)




High Rate Sand Filters

Filters particles > 30 um #20 filter sand)




Bead Filters

Filters particles > 50 um (depends on bead dia.)




Drum Filters

&

Filters particles >10 um (depends on mesh specifications)
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Ozone Treatment

Inactivation Mechanism
» Leakage of cell membranes
 Lipid oxidation

Inactivation Concentration

* E. coli — Destroyed with 0.02 mg.min/I

» Poliovirus 1 - Destroyed with 0.1-0.2 mg.min/I

* Rotavirus - Destroyed with 0.006-0.06 mg.min/I
 Giardia muris cysts - - Destroyed 1.8-2.0 mg.min/I
» Oncorhynchus mykis - >0.1mg/I kills trout




Common Treatments for IN VITRO TREATMENT OF
Monogeneans (skin & gill flukes) MICROCOTYLE HIATULAE EGGS

%
Treatment Duration Alive

Baslow's soution
(formalin & cupric acetate) Multiple treatments Control e
cﬂlﬂ mﬂ 0.2 ppm, 10-14d ca‘m continuous
g" m":;;b — Copper sulphate (2 ppm) continuous
Freshwater (or reduced ppt) 5-1:;;::1, or longer Copper sulphate (2 ppm) continuous
Salt water 5-10 min Flubendazole (10 ppm) 3 hrs

100 ppm, 5-10 min Flubendazole (10 ppm)  continuous

15 ppm multiple doses Formalin (250 ppm) 1hr
1-10 ppm 24 hrs Formalin (25 ppm) continuous

100 ppm 10 min Mebendazole (10 ppm) 3 hr
1-2 ppm continuous Mebendazole (2 ppm)  continuous

10 ppm 3 hws Praziquantel (10 ppm) 3 hr
S E e Praziquantel (2ppm)  continuous

o iy Trichlorfon (0.7 ppm) 6 hr
Trichlorfon (0.7 ppm) continuous

F2REB8RLBBE 8




Ultraviolet Radiation

Kills Organisms
e Disrupts DNA
* Production of intra-cellular photo by-products

Pathogen UV dose mWs/cm2 (99.9% Kkill)
o IHNV 1-3

* IPNV 100-150
* Hepatitis A virus 30
 Poliovirus Type 1 30

* Rotavirus SA11 36

* Vibrio cholerae 2.9

» Salmonella typhi 8.2

» Shigella sonnei 8.2

* Yeasts 24

» Cryptosporidium parvum oocysts <10
 Giardia lamblia cysts <10




Conclusions

Pathogen identification & knowledge of its biology are essential

Mechanical LSS can reduce infective organisms from entrained water
Monogenean eggs are very resistant

UV is more effective against viruses and bacteria than eucaryotes

UV requires filtered water, replacement of bulbs < 1 yr, & is not an oxidant
Ozone has dual function of sterilization and oxidation

Organisms that exchange gases in water are very sensitive to residual ozone
Ozone can breakdown chemotherapeutics

To treat for pathogens not entrained into LSS, residual ozone, chlorine,
& associated by-products and/or chemotherapeutics must be used




