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— Helminths
— Trematoda

— Acanthoecephala

" Protozoan




Apisomaiare ciliated ”mv ZOANS

Trigir voclias carl 0g cdascr :sm\wrred ozzr shagsd, bowling pin shaped or vase
shaped

S5 PalasiiesTiaveTtiie anility o ContractSomenmesthey cai Ul NnWard e g IOImE; .J a.
dﬁoﬁund'ed.shape Sometimes they go out and get a typical bewling pin 1 —

- = The ciliums are found'in the uppermost part, sometimes in the vicinity of the rmg
P’hey.are_usgaﬂyj.e,dwﬂh small microorganisms.
There are sometimes thin lines on the cuticles.
= The proliferation is divided longitudinally and transversely.
= They are usually 50-100 um in size, with varying sizes.
= They are either transparent or slightly yellowish in color.
= They attach to the fish skin or gills with the help of a foot (disc).




inithe gillsyenitherskin,and enithefins:

— -~

—— Tﬁeyare found comrﬁﬁly_’in._po_n_dgznlygnd affect or marine fiéh rarely. —

—

—— Include decreased appetite, flashing, hyperplasia of infested gill tissues,
compromised osmoregulation and respiration.

= |t is mostly located on the upper part of the gill with the lower part of the fins.

= |n infected fishes, a bluish or greyish layer of light and blooms on the bedy and fins.

= Poor water quality and high fish stocking densitites are factors when it comes to the
parasite’s impact on the population.

g and seeing agents.

s

. _ particularly of heavily infestated ponds is recommended using one of the
following: formalin, , potassium permanganate, or a



4 |i's very similer io Aoisorna,




ans called ‘tentacles”.
- =  The number and size of tentaﬂmvary
_s-—eytestomws.absem._'l’.emacles help to feed.
In ' some species, tentacles have a duty to hold.

=  The cytoplasm contains the macronucleus, micronucleus, nutrient vacuoles and contractile vacuole.

= Floating creatures can be parasitized in the gills and multiply in the gill tissues.

= However, they usually do not cause severe infections.

= Intreatment; ectoparasite baths are used.

. . Is easily diagnosed by the presence of the factor in the gill excavations due to;its typical
morphological structure.

R
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rne/ e golorJ eSS transparent protozoons
F rw MOSHCOEMIMONN! 3;39]35 ]3 3.)311‘.:1 ne r*a!n'x,

: ,_s—ilihermr-ev-twe-whips—itqsﬁeeﬁ-as’four WhaléS near the division. - :
= = They move very quickly. They are immediately removed from the microscope to Natlve preparatlons

w reason, the necessary preparations to be examined should be keep waiting. Slower motion IS
gasier to investigate.

= They also form a cyst as they multiply by division.

= In fish, it is settle to skin and gills.

= Despite having small protozoons, it is the most destructive.

= The parasite, located in the epithelial cells, breaks down the cells.

= Although the parasites are small, the electro-microscopic studies made show. that their localizations
are not superficial.

= Diagnosis; it happens with the appearance of the agents on the examination of the scrape.

= However, the formation of a bluish-grayish cloudiness in the fish (stratification) is characteristic for the
disease.

B
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m —paTraum-omes =
= There are 4 pairs (8) of flagellum, 3 pairs on the front and 1 pair on the back.

—=I'-Imm7eswy'qmc1dy‘ﬂ1anks to the whips.

They escape from the microscope field as they move rapidly during excavations or
content controls taken from the intestines.

= They are easier to see because they move slower in the preparations that are being
held.

= |tis a protozoan that parasitises in many freshwater fish, especially.in;the intestines —
of trout. (Endoparasite)

= |t is mostly located in the end section of the intestines.




v_ It is important in aguaculture.

egorwd trizle rnucous rrgrnoranas arg laresly desiroyed, laaclineg io
IENIESUHESROIREUIUROUIAANERS A O UIYRSEVEIEN T ECTIOIIS

———

e -—v”-limitﬁs-reason—themtestmai-conteﬂts pecome bIoody and muco‘us

. v ltistalseloecalized-atthe liver and bile occlusion at advanced stages (often seen in
aguarium. fish).

v' The causative cyst brings it to the field. Proliferation occurs through simple division.

v' The cause of the infection is to take the agents together with the feed and water. —
v'  Because the factors that are taken with the external fish of infected fishes maintain
their long life in water.
dfish; sudden swimming movements, excess.water in the bottom, of the ‘d

failure, retraction and darkening of the colerar Senved.

IR ECT GBS, agentsrarne found in the bowel, liver and gall bladder.
= The also requires control of the scraping contents taken from them.

% The treatment utilizes the Furalozide-Furaltadon-Nitrofuran compound and
Metronidazole, which we have mentioned in the treatment of endoparasites.
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.= It has a pear-like body structure.
ﬁ\—;

= Their sizes are 20-30 um.

= They are found in the intestines. However, it is often recorded as commensal.

et

——

= There are no pathogens, so they do not cause econemic loss.
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Its l2rigin veir] i ) 10-15 ugr) 2iriel 20-80 U,
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meﬁ{éraﬁe-emergmﬁimm-theiﬁﬁbgﬁsmtends across the body, ending/in the Again, the whip fror
hhe-km'etoplast follows the wavy:outer. edge ofithe membrane and exits the front of the body The body |s found ree on
t e tip

wrmovemenus.ag.zag.mght left; and ferward).
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. "Sleeping sickness" is the cause but the pathogenicity is not fully known.

. Various leeches play a role from fish to other fish (Piscicola etc.).

. There are periods of development in the leeches (diverticulae).

. Then they come to the proboscisine (hose). During leech blood sucking, the factors go into fish blood.

- There are many species of Trypanasoma in fish. These are two main groups: —
L Those with small kinetoplasts (eg T. tincae) ——

- Those with a large kinetoplasty (eg T. remaki)




—ee
T-hese—movements are-diﬁeremémm 'Er.ypanasoma (Important to dlagn05|s)

_=___'_r,h_ey suall¥ act randomly, in a churning manner. There IS no progress towards a
certain direction.

The leeches play a role from fish to other fish.

= There are periods of development in the stomach (diverticula) in leeches. Then they
come to the horn and go to the fish during blood sucking.

. also live like Trypanasoma.

TRYRPANASOMA TRYPANOPLASMA



athegen than Trypanasomal (It s reported that
r)lru disorelar Ustelly T fish),

NIECIEUNISHE

e L_,JCCC 1as Pecome more [uiey/wateny, - S e -'l—-—'-__..t
-—---—thh-r-egard—te—the anemia, respiration Is also faster than normaH{’m T e e —
observed from the movement of‘the gills.eperculums).
J_..._T.he\kldneys can.not dotheir job properly either.
Activity in fish is reduced.
=  Sometimes when you swim your abdominal region is turned upwards.

= There is weight loss. The eyes usually collapse inward or on the contrary devoleped
the exophthalmos.

= Commonly disease is seen more carp and velvet fish and trout. -

= |If the environmental conditions are not good and bad nutrition is the case, the
disease is more severe.

= When water temperature falls below 10°C, deaths increase because antibody
formation decreases.

Inypanoplasma has many types. They live in the stomach and the gills. Criptobia
pranchialis (T branchlalls) IS frequently found in Cyprinidae, prepasations ared
fr _ e ., eratlon of %gwe gillffilaments 'ﬁ‘_

0 msa) preparatlons
In the treatment, prophylaxis is more important.

"Mazotene" can be used against leeches which transporting the agent.
Pool disinfection is also important.




.= They are found intracelullary.

= Their development is similar to mammal’s species.

= |nfection occurs by oral administration of sporulated oocysts (each of which
has 4 sporocysts and 2 sporozoites). -

= Qocysts are often sporulated in the small intestines of species in fish.
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= ‘—Elmena ‘carpelli (Cﬁﬁﬁﬁ@”e———
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= 1 * Schizogoni —
= 2 * Macrogamet formation

= 3 * Microchemocytocyte micrograms formation
= 4 * Fertilization

* Oocyst shaping and spors

m s

etc. Vestlgal body




e are more common in carp in spring and autumn.
CErSHnthe JE)/V-—‘UJ Lareupte dimmundiam
crigxizl, Trig 8yes rialve gscagad i)

ariel grairuclinief ouiyeElrel.

- meria si 2ornenans < ' ‘ SHEC LESH Infie < ! - i -
—-‘—ﬂ"ﬂ'M'iS‘ym UW‘Tﬁe‘cmS{E'nth‘g“aatlnous (mucous) or watery. . e —
N4 e o swhentheantestines are opened; normally the fish bowel appears black dotted but has

become hemorrhagic.

= Acanthopods are found in yellowish-white schizonts or gametocytes (called yellow bodies) in the
middle and end portions of the intestine. Observation of these developmental stages is of diagnostic
importance in cases where oocysts are not encountered in faeces.

. occurs with the appearance of oocytes in the stool. ——
= Developmental stages are seen in intestine scrape at necropsy.

= Common coccidiostatics (mainly sulfonamide preparations) are used inthe ireaiment.

=  Pool disinfection (Calcium cyanamide or quicklime) may be required.
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f“"‘“:"_""‘ 7 Kidneys are the most common. ——
=  Generally they are harmless but when tHey are In large numbers, some species and genus cause

Pgﬁifisantggmggg,

usually multiply by sporification.
=  Trophozoids move with their pseudo-legs like amiplo.
= They are then rounded to form a cyst.
= |n some species, cysts have a large number of spores.
= When the cysts are in the gills, they appear as white fluffy spots,
= [f when the cysts are in the skin similar to small skin tumors. -
= |tis the direct transmission of parasites from fish to fish.
= There are many species belong to this group.
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LRk e e Missthiesmest pathegenic species in trout after Myxosoma cerebralis.
L In diseased trout, the anus is swollen around.
. Swelling is also observed in the abdomen.

. Internally affects entire digestive tract, liver, gall bladder, spleen, gonads, kidney, heart, gills, and muscle (vary by e
salmonid species and life stage) —

. Small intestine, bill gladder and other organs that enter the spors are encountered.

" Cold temperatures and salinity may reduce progress of disease, but not eliminate infection « Progression of infection
and mortality is temperature dependent (higher temperature ylelds increased disease progression / quicker




phaerospora

2 The mosi cornnorn sosciss is Sofagrosoora tincae,
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=  The kidney tissue grows abnormallil_due to the mass of cysts.

—

——————

ﬁ.

= Normalrappearance of.glomerulus and tubulun was lost in histological sections or crushed
preparations.

= Due to renal localization, the back of the fish has enlarged.
= Infection occurs when the spores in the water are taken.
= The agents that pass through the intestines from the lumen first settle in the front kidney.

They then settle in the heart's membrane, the back of the kidney, the liver, and the spleen.
nes also'become infected in females.

sually the factors 0O HOCCURINtHE i ntEstines
parasites form large masses in the anterior part of the body displacing the head kidney.

-
= They seem to be host specific for tench and are not found in the excretory part of the kidney.

= Mortalities caused by rupture of the abdomen may reach 100%, but usually appear to be low.
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mmonly n the kldney UrrnanyAhbladderancigal Nl adders

There are many species.

Myxidium lieberkuhni (Turna-urinary bladder)
M.girardi (Snake fish-kidney) —
. It causes the formation of white cysts in the kidrﬁ




4 Nlyxgozozins are meiazozn Orasiies Wnos
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W= There are tail-like extensions (at the side)

~ Sporsare10-10pm|

= |t looks like a helmet.

= Hoferellus cypriniis the most important species. —

= Jtis found in the kidneys of carp (kidney tubules are found in both epithelium and
lumen).

= Crushed preparations made from the kidneys are frequently encountered.



Soors nave ‘1-2 exiznsions like tail,

- — , : —
)‘They zifs para5|tes |ﬁm kldney, VLY, glII muscle eye -
.‘_—:QEBHE‘G« ve s,

| m——

* The most important species are:
= Hennuguya psorospermica - White cysts in the gills in sea bass and pike.

= Hennuguya salmincola - Salmonidae'de deep down to the muscles makes boils. ..
— -

D -




Soors are oval or close tne ro

l‘n-re are 2 argiic caosules ife frornt,

Wiyxodolus oviformis czlsssiinsiorimztiion of Wiltsinodulss inins fins, gills, ,sldne ySHelli sl
SPIEENNAN AN BUSHESHWaTEFfiSHts

_,___;-Mybmbb’iusvfelffeﬁ*-Gausesihe-dlsease inifish such S Barbus and't
e tuberoulcerosa). S ==

w= | arge blooms occur in various parts of the body (their size varies from hazelnut size to
—r lcgl@'ﬁ €0q)

= Sometimes they open out and ulcers occur.

= Jtis observed that the diseased fish are gradually weakened.

= Generally the color is opened and there is spillage in the scales.

= The meat of the fish looks like it is yellowish, as if painted with bile.

= At the same time, there is relaxation, softening the meat. —

= When the preparation is prepared from swellings, there are spors of billions of numbers.

= There are agents on every side of the body (from connective tiSsueto ovary).

= The disease is usually observed in hot seasons.

= Myxobolus luciopercae - In some freshwater fish (Luciopercasandra) it causes white
crystals to form in the gills.




: idevan fiSpecies that settle in the gills o arious freshwater
— flsﬁ The blood Vesselso e ra1 eﬂewous Ssystem and cartilaginous tiSsue.

_==_—J}A|y_-'—"‘ggg§_p‘r_n_g_cterebralls IS the most |mportant SpEecIes.

= |t causes "Rotational Disease" in trout.

= The agents are found in the non-osseous cartilaginous parts of the young trout and on its
backbone.

= Jtisa In Europe.
= Swimming in the diseased fish is abnormal. The diseased fish move in circles floating.

hey,gettired very ﬂuickly and fall to the bottom.

-

INTthis disease; deformationieccursiinithe jaw/chinofithesiShy e chin'is similarto the

parrot gag. IheuppEaWASISHORErsthanith el OWerdaw)s

Shrinkage and deformation are seen in the tail. At the same'time, blacken in the tail attracts
attention.

= In general, the color of the patient is also darkening the color.

= In addition, various deformations are observed in the spine/vertebra.
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. Dlagn03|s a) The head of the fishiis sectioned. Agents in fish cartilage and ' bone tiSSues are

b) Or meat parts of suspicious fish are boiled away.
= -Decalified.

= -Mechanically fragmented
= - Afterwards, trypsin is applied to release the spores from the tissues.

= Patient fish must be removed quickly.

Poolsimust be absolutely disinfected.

S

I ——

he cmts‘afev yaduiret ablenltishouldinotdetinfectionsSHiinias mu
NanagenentsyECNISNEaSONPIOPNYIaXISHSTEVERT MOreTmportant.

as possible

—
ere are no active isolation also been reported in Turkey.
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= = Spors can bein oval-round-comma-t ubular-cylindrical forms.
B—— -

= Jypical‘cytosolic parasites.

=  They multiply with schizogony and sporogony in the host, and bring numerous
sports to the host cell.

T

= Due to this excessive proliferation, fish have hypertrophic cells and cysts.

= There are 1 polar filament in sports with a membrane covered (but not easy to see).

=  These cysts are found in the cornea, swimmer, intestine, testicles and scales. =




4 i's 2 difigrant groue.
4 Darmocysiticlitin 1S inls iasit Gopriifie ) JENUSTSS
-::r‘— [1OUSISPEC es-efiaéhpbub‘bﬂﬁm In' the skin ang1

When you are blown, the spores WIiI come out.
.g Tﬁy ran'g'e-from 3-4 umto 10 -15 pm.

=  Their development IS unknown.
=  Dermocystidium perchais the most common species.
= There is no known

Dermocystidium nodules



1) Nutritional diseases —
2) Traumatic lesions

—.
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— = Nutrition is effectiV?iﬁ#ﬁ‘é’V’itallty,—reproductlon development and color
. ofthe fish.

= Disorders are seen with little or no protein, carbohydrate, fat, minerals
and vitamins in fish feeds.

-

= Deficiencies over time, either weakened the Immune system by creating
a direct effect on the deficit.

- .
—eeds should be given at regular intervalsy

onsumed completely by the fishrand must be hungry.
unt|I the second feed.




. = While'most«fishispecies use vegetable protein (soy), Some require a certain amount
ofranimal-protein.

= Salmonids (carnivorous) need more protein than omnivorous/herbivor fish.

B

= It is difficult to detect protein deficiency. Weight reduction, growth retardation,
weight loss, reduced resistance to diseases, increased expectations for fish deaths.

, Skewness/body distortion in the body,




4 Thnefirst ensrgy source for fisn is fai anel oroigin.
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= om_.,a_i;ﬁ;\ ACIAS are esse forfishrhealth, growth andnormal appeareal c“g' fle

~ fish: —

= According to the fish species, the fat requirement ratio is 3-15%.

= \When the metabolism slows down and movement iIs restricted in cold seasons, there
IS also grease. —

= Excessive oil ingestion leads to fatty liver and obesity.

water, wilting gills can be seen. -y

= Liver color and gastrointestinal contents are light yellowish color.
= |t also causes infertility.



Fisn quickly digesi s

- S raroel . _ di0es 7 S . -
_.:__-* e — L —— - e —

= Glucose, starch and sucrose are better digested than lactose.

= This is particularly noticeable in cold water fish (trout).
= The carbohydrate ratio in carnivorous fish feeds is low.

= The maximum digestible carbohydrate ratio in trout should not exceed 20% of
the diet. In other fish species this rate changes. —

= |n herbivor fish, carbohydrates are better digested.

caused that hyperglycemia, »
oical.disoW

—

Abundance of carbohydrate in feed is
perglycemia in'liver, growth in liver and pathe

. Deaths can be seen.
= |n trout and salmon, the calorie glucose level is 70-120 mg / dL.

= Hyperglycemia in fish causes lethargy, swimming near the water surface,
darkening of color and loss of appetite.
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o =AY Ret theserdernoet~have to be on a diet. The need for vitamins depends on the
species and size of the fish.

= |f vitamin deficiency is not corrected in a short time, it will cause mortality and
decrease in fish resistance. —

= Vit A: Provitamin carotene is found in green plants (algae) and diatoms (water algae).

NEMOIINAGE




Ir) &ne a.' inzl, nervous sysiam failurss, goor daveloomerit,
S OSSHOTRAPPENITE S CORVUISIGISIRG /3.)=ll=lncg, ~sdsuu e}n_gL..
..—‘—s—deat -are-seen—w-— - ~ -
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- '|nc'reaS§'in"v1‘t‘B‘l’requirement for carbohydrate intake in feed (required for
carbohydrate metabolism).

= Vit B2 = Riboflavin: found in the algae.
= |t has an important role in the growth of fish.

= Vitamin B2 deficiency in feed has retardation, imbalance, anorexia, anemia,
larizationsing the cornea, blurred lens, blood in the eye, abnormal
entation in the.iris. —

{ antothenic acid deficiency. in; fish-feed' can cause fish to
show abnormalities and swelling in the gills, loss of appetite, lack of growth,
stagnation and dermatitis.



e — In the biotin deficiency of fish feed, trout convulsions, poor growth, lIoss of

appetite, muscular-atrophy, skin lesions, mucoid secretion, blue mucus disease
are seen.

> lItis adisease related to food.

»> Itis seenin deficiency.

eels off and the fish skin/looks like.a patchwork.

> Beef liver, beer yeast can be added to fish feed to prevent this disease.



N I ERCUI S : rillzic)e Eiss formziiorn, musels
-lnd elsisie) )

= " Vit D = Calciferol: It is found In algae and zooplankton, but It IS absolutely
mmm@ﬁrom the outside because it is low in availability.

= fFolic acid: In the absence, there is deterioration of the tail side, lethargy and
development deficiency.

——

. Important for blood clotting. Hematocrit value falls.in the absence.




rlagroivorous fisn jtarnis frogm cjrss ( zanel oiner ¢resrn nerozl
)J'gjslfllafﬂa-),

s ‘In05|tol has antianemic SIQTﬁflﬁ'ﬁs*foT‘trout

m&rlmmmemons, anemia, tooth imperfection, loss of appetite, sudden
MOVEMENtS are seen.

- Nicotinic acid: Important for trout.

= Muscle spasm, loss of appetite and sudden movements are seenwhen resting in
the deficiency.

B

= Cholin: In the absence of cholin; kidneys hemorrhage, developmental deficiency.
abolic. disorders are seen.




S recuirement of fise ior mingrals is varigd el i meizoolism s more gifsct

- WMost minerals are supolised frorn waisr,

» = hese arechlorine;carbonate, sodium, calcium, phosphorus, potassium and iodine.

= Apart from these metals, such as , magnesium, iron, zinc and aluminum are
very low in absorption, so extra addition of food is necessary.
- —
= |n the majority of natural waters, and calcium are insufficient and must

be added to the diet.

nerals also affects the activity, ofiothers.

= Growth can affect Mg, K, , 1, Se, Zn and Fe in the feed.



e

e def|C|ency, increase in immature red blood cell count, anemia occurs.
ﬂ*—;

Calcium (Ca) / Phosphorus (P): skeletal deformation in the absence, growth
retardation in the skull.

Magnesium (Mg): Lack of appetite, slow motion, relaxation in the muscles,
deaths in the absence/deficiency. e




Necessary measures

e —

- = Ene-way feedingrshouldm

———— -

= Diet also needs to make diversity (change diet, give fresh food ..).

= The feed contains the necessary vitamins and minerals.

——

= The feed formulation should be redesigned according, to the needs of
fish species.

d'not'be'given more carbohydrate

e fed untilitistully it should be felta little hungry
etween feedlng (feed is more beneficial). -




Traumatlc lesnons

= Kanibaliz
= (Closed area on-hold
Light
Electricity . i




g Ipljury o avelclesin a2l J,J.-lrum i)

Ee aggressive.
..»_—--—Aggressmn—ean- occur as a ritual of exchange rate among some
species of fish.

= The broadcast fish is not aggressive before it reaches sexual
maturity.

= Many aquarium fish species have hierarchical dominance.
= Fish are kept at low density for hierarchical dominance in tanks.
= Salmonids are particularly fins when there Is insufficient nutrition in

ﬁnrowded'areas.

= In salmonids, dorsal fin injuries may appear the same as sunburn
lesions.

Tl o)

S hutsomet chewil Jrgum: gxgr'c‘v'c
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“ = This situation is genetically and behaviorally irresponsible.

= Behavioral structure Is also caused by environmental factors
(Broadcast, sea bass, sea trout, snakes, pike ...) —

= Canibalism can be overlooked when feeding in tanks.

E

et
the decline in the number




PIVHERCOlIECtEd e
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_____Puncture wounds can occur with abrasions of sharp plnnacles resultlng

ﬂ
In close contact with the narrow area.

= Some fish have Iidiopathic (uncertain cause) corneal edema after
transport. —

- Corneal ulcers and abrasions are a result of trauma, especially in large

—————
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e -Com'-monly

” this is seen during the movement of]u_vilé’fi‘ (5-8 cm)
~ outdoeors from_the epen halfway In the middle of the summer In the
northern-half-sphere.

= The mortality rate is low.

= |t is characterized by a thickening of the deep color on the back, and
then a deep peeling. Low-lying deaths occur, but the disease rate in

sh.increases. =

vl e fish are suddenly exposed to bright light, the skin
ower parts may go and damage the skin. .
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~ = The application with the instrument can cause serious damage such as
«gpinal’ stenosis, fracture and hemorrhage in the muscles in many
species of fish.

= There Is a relationship between the amount of electroshock applied ina
given time period and the number of injured fish. '

= [For ovulation or where the offspring are present the procedure may i




General Suggestions
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“ =" The history of the event is very important in revealing whether or not
It IS traumatic.

= There are no pathogenic effects in the lesions in fresh cases, but
secondary lesions often develop secondary infections.

= _TJreatment includes infection-specific treatment (topical treatment

antibiotics).

ensity should be reduced.




-‘-Chlorine - —
= chloramine

= Ammonia

= Metal poisoning
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- = This may be especi _H"y“ when' groundwater is used (pH IS Iow CO2 is

~ high-100'mg/-t).

The amount of CO2 per day in the pool and small ponds varies.

This is especially true in O2 low lakes, which arerich in plants.

e fishes, hypoxia (decrease in body O2) can be exacerbated

1 the flowi'ng system the CO2 level is highest in the least outflow: in
the water flow.

The CO2 level is the most near the bottom.



= Chronic CO2 increase In salmonids causes nephrocalcinosis,
systemic granuloma, kidney lime accumulation, gastro-renal-muscle
mineral accumulation.

= |f the amount of CO2 exceeds 10-15 mg / It (algae deaths), the
amount of excess CO2 can be reduced by adding slaked lime to the
or by strong ventilation of the pool.

i
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. "~When there is.not enough O2 dissolved in water, anoxia (low O2) occurs.

= When salmonids stop water flow, fish mouth is open, air swallowing, rapid
respiration, accumulation on the surface of water and death afterwards.

= The main clinical finding is the growth of growth.

= In broodstock, it affects the development of the offspring with fertility
(embryonic del/elopmenta| disorder, anemia).
death in aquarium

‘w{eficienc |
e fact that the fish are extremely dense, the ventilation

IS low, the bottom feed debris is broken down, the oxygen is used, and the
oxidation over 25 ° C is accelerated and the oxygen consumption is
iIncreased.

= The ventilation must be increased by decreasing the water temperature.




Crlorarrineg s very iox}ie for fsh.

GW@V&I’ It IS aisc_useé_as»

anmpgens in_both skin and g|II

 ————
e

sinfectant in the treatment of some

= |t causes both respiration and acid-base balance and causes mucus
Increase due to gill irritation.

R

L.

= Chloramine can not be easily removed by ventilation of the water.
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| mg /| for adult) there is a I‘ISk of developlng |IInesses failure to beneflt from
- feed and'developmental disability.

o Sudden deaths occur in large numbers. The ammonia in the water reaches

the blood and tissues through the gills and skin and acts on the respiratory,
blood and nervous system. -

o Muscle contraction, deterioration of the eye's rotational reflex, spinning and
irregular swimming, and gill necrosis occur.
N —

summer carp with symptoms. -
v' The disease occurs with pH rising above 8 and ammonia accumulation.
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= Metal salts such as lead, copper, iron, mercury, lead to poisoning.
= Usually, the clinical symptoms are similar.

o

= Increased hardness of the water also increases the toxicity of heavy
metal salts, while O2 in the environment Increases the toxicity of
poisoning.

E

et
ThCro D e —

e

R

= |f the fish are lying side-by-side, even fresh clean water cancers are
unlikely to recover.



~ BENIGN TUMORS
&) 'SKIRRUMors (Epitheliomas =

WTWW
3;gggnectlve Issue tumors (Fibromas)

d) Muscle tissue tumors (Myomas)

e) Glandular tumors (Adenomas)

f) Bone tumors (Osteomas)

g) Cartilage tissue tumors (Chondromas) —
h) Nerve tissue tumors (Neuroms)

- . * . . . B
a)Carcinomas (common in thyroid gland, kidneys

0)) Hapa;ﬁr S,

dleSarcomas




- ACUT INTESTINAL SNUFFLE (Enteriiis catarrnalis

-._‘_A-

= Thedisease is close y—re ly related to feed anc eeding and brings =
. significant losses to juvenile fish. |

——

ﬂ

= |tis more frequent at the beginning of spring when the temperature Is
rising.

R

= Good and non-hygienic feeding (bad, moldy) to fish, feeding with dry
and only one type of feed.

= Clinically, fish are without appetite, movements are disturbed, and a <

yWhite feces appears. =

=

= The bowels are empty or the mucus has increased. Fill the biliary sac.

= The feeding style and the quality of the feed should be corrected.



-'Wpiamd as=a=sec0nderln the area

= |t comes from a variety of reasons: In bacterial and viral infections

= |n case of eye parasites.

= Nitrogen in excessively aerated water accumulates in the vicinity of -
the eye and pushes the eye out.

= Fluid collection in the body cavity.

—————

no_>gc conditions.

genetic factors.
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- = |nparasitic caseg-suehsa:salajzplostomum) It IS possible to identi
- factors.in.the eye.

= EYE FUNGUS
= In fish, fungi are often found Iin the sea.

T

= The parasitic, mechanical, chemical damage that occurs in cornea
occurs here, and fungus are located here.




e —
= The reasons are: Liver fat degeneration
Bacterial, viral, parasitic infections,
feeding with food that does not contain enough vitamins.

QR

L.

= Riboflavin-Pentothenic acid-Pridoxan is added to the fish's diet to
prevent it.




nswily arrgrejacl frons gejel,

ﬂﬂmlzeﬁma‘"t that the e eggshell greens are so ar a
... they can not go out to the surface because of their weight.
ﬂ

= Sometimes the pouch explodes.

= |tis the accumulation of excessively bluish serous fluid.in the
abdominal cavity between the inner and outer walls of the yellow vein,
which Is the cause of the growth.

ISh continue to grow.



- GAS BUBBLE DISEASE:
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= SUNBURN-DISEASE:

= Salmon and trout are characterized by a deep peeling of the back,
back, and back.

= First, the deep color in these parts Is settled, then stripped and the
corium layer emerges.

= The cause is not known exactly.

TABOLCIDISORDERS: et

anced and sufficient food should be givenito thefish.

eed shoeuldscontaii canbehydrates, proteins, fats, vitamins and
as Well'as warm blooded animals. .




= \Vitamin Ac carotenes are found in many green plants. Carotenoids, intestinal mucosa
sl iyer IEilens kg Viter A, e ine el rc,s:'a‘,r:,r'rg;drr siebserved in liver.
Vitamin B1 and B2: fourid in inz 2aciive rruscles of verisoraiss and grasn olaris

(2lejz1g).
Vitamin B1 </siigigiigy clicjosi/a el NIEIVOEES /s el dl_)ord—'u, IOSSTOIFAPIEETS

atrophy in'muscles =~ e S —

= o InVitamin B2 ilelss _ngrowth retardation, loss of appetite, anemla |mbalance —
- abnormal pigmentation I 1riS’ IS observed

. = pPantotheniceacids=impairment in gills, retardation in development, dermatitis
= koliciacid: deterioration of the tail face, numbness, developmental disorders

. | necessary for protein metabolism. Nervous disorders in absence,

anemia, loss of appetite.
. It is necessary for the ripening of erythrocytes. Macrocytic anemia, loss

of appetite and retardation in development. .
. Developmental deficiency, muscular atrophy, skin lesions, mucoid rash

disorder.

= Vitamin C: Itis found in fish eggs. Degeneration of scoliosis, collagen and cartilage
formation, hemorrhages in the deep and muscles.

Fish try to get this vitamin from algae and zooplankton However, there _,4

= |nositol: It is important as antianemic factor. Skln lesions and loss of appetite are
observed.

= Niacin: Required for trout. Spasms in the muscle, loss of appetite
= Cholin: Hemorrhage in kidneys, growth retardation, metabolic disorders



“ LIVER FAT DEGENERATION:

2 The accumulation of lipids in the liver results in a yellowish appearance in the
liver.

“ Itis seen frequently in trout.
2 Patient fish have darkening of color, lack of appetite and stagnation.
ide is filled with a pale yellow substance in the stomach and intestines. ...~

iver is light etimes over petal. TR —

ydrate foods. -

e

IS no cure.
** However, new rations are arranged and prevented from progressing.
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— -e@nnesuveiismg‘(ﬂbroma

— " ~—musc1"t|ssue tumors (myoma = —

'E.‘_L_ﬁ@%.(_adenomasl

bone tumors (osteomas)
cartilaginous tissue tumors (chondromas)
nerve tissue tumors (neuromas)
malignant: Carcinomas (common in the thyroid gland and kidneys)
hepatomas
Melanosarkom —




