Preliminary Findings of a Fish Health Assessment
In the Olifants and lower Letaba Rivers in the
Kruger National Park Following a Crocodile

Mortality Event
Huchzermeyer KDA, Govender D, Pienaar D, Deacon A, M) J




Pansteatitis

 Inflammatory reaction that accompanies
the generalized necrosis of fat

e Described from many species of warm
and cold blooded animals including fish

 Generally regarded as a function of
polyunsaturated fat consumption and
dietary vitamin E intake

 May be Initiated by exogenous factors




Consumption of fish

e Most cases described In the literature
assoclated with exclusive consumption of

fish or
* Diets known to be lacking in vitamin E

o Steatitis has been reported from wild fish
after suspected exposure tojoradant
pollutants




Could this have been missed In the Olifants

Photo Reuters




Process leading to pansteatitis

e Redox cycling of various compounds can result
In damage to polyunsaturated lipids causing
release of lipid hydroperoxides

e Lipid hydroperoxides decompose to highly
reactive lipid free radicals

* Lipid free radicals promote further
peroxidation of polyunsaturated lipids and
Initiate damage to cell and nuclear membranes

* Vitamin E protects polyunsaturated lipids from
damage caused by lipid free radicals




Symptoms of pansteatitign fish
may Include

e Pale gills

« Pale yellow livers

 Moderately swollen kidneys

e Emaciation

* Enlarged spleens

» Ascites

e FINn necrosis

« GRANULOMA FORMATION IN THE FAT




Gross pathology observed in Olifants Gorge fish

o C. gariepinuswith
large amounts of
mesenteric fat. Fat |
colour variable from
white to dark yellow.
(Serum vitamin E |
levels range from <1
—22.05 mg/L)
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Olifants gorge — with white & brown spots in fat
of someC. gariepinus
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Steatitis in the mesenteric fat ofC. gariepinus
from the Olifants Gorge on Mozambique border -
August 2009




Cross section of mesenteric fat with steatitis from
C. gariepinus Olifants Gorge at Letaba
confluence — November 2009




Steatitis In mesenteric fat ofC. gariepinusfrom
Olifants Gorge at Letaba confluence — November
2009




Early steatitis lesions in mesenteric fat oC.
gariepinusfrom Olifants Gorge on Mozambique
border — August 2009




Steatitis in fat of Crocodylus niloticus Olifants
Gorge on Mozambique border August 2009




Normal fat cells




Positive staining for ceroidin ruptured coalescing
adipocytes.C. gariepinus OG July 2009
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Positive staining ceroidpigment in ruptured
adipocytes and macrophages in mesenteric fat of
C. gariepinusOG July 2009
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Positive staining ceroidpigment in ruptured
adipocytes and macrophages in mesenteric fat of
C. garleplnusOG November 2009
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Macrophage reaction around ruptured
adipocytes - mesenteric fat oC. gariepinusOG 09
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Steatitis In mesenteric fat.C. gariepinusOG July
2009
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Ceroid containing macrophages in mesenteric fat.
C. gariepinusOG July 2009
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Gilant cell formation in mesenteric fat.C.
gariepinusOG July 2009
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Glant cell formation In fat of.
gariepinusOG November 2009
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Epitheloid reaction in mesenteric fat.
C. gariepinusOG Aug 09




Epitheloid granuloma around ruptured
adipocytes in mesenteric fat oC. gariepinus OG
July 2009
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Gills of C. gariepinudale and
hyperplastic

Pale hyperplastic gills Normal gills
lower Letaba Blydepoort Dam




Olifants Gorge - C. gariepinusgill

Normal gill epithelium Hyperplastic epithelium
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Olifants Gorge livers of C. gariepinus- orange
In colour, fatty and swollen.

liver




~ Normal browr




O. mossambicuappear emaciated, despite presence
of fat, with abnormally discoloured livers indiaadi
zones of fatty degeneration

Serum vitamin E 11.43 mg/L




Hepatic lipidosis. C. gariepinus Olifants Gorge
August 2009




Positive staining forceroid
pigment in liver of C. gariepinus
OG 09
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Perls X 200

Positive staining for haemosiderimigment in
liver of C. gariepinusOG 09







C. gariepinus— Olifants Gorge
blood collection




Blood smear.C. gariepinusOlifants Gorge
Mozambigque border August 2009










Stomach and intestinal content of
C. gariepinus
e Olifants Gorge —predominantyish

remnants from fairly large fish

e Olifants River at Ngotsoand Mamba
weir — predominantly Sycamore figs

» Letaba Klipkoppies bridge — plant and
algal detritus

e Gorge on Mozambique border —-almost
exclusively silt and associated detritus




Intestinal content C. gariepinus Olifants Gorge.
Mozambique border August 2009




Parasitic granuloma in mesenteric fat.
C. gariepinusOG 09
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Parasitic granulomas in mesenteric fatC.
gariepinus Reenval Dam Novemeber 2009




Parasitic granulomaa hypodermal
fat of C. gariepinusOG August 2009
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Digeneantrematode cysts in gill ofC. gariepinus
from Olifants Gorge. November 2009




Relevance of the fish pathology to the
crocodile deaths

Anthropogenic pollutant outfall and siltation ireth
gorge may have resulted in excessive pro-oxidant
challenge affecting the fish

Presence of abundant food for fish in the gorge
resulted in presence of excessively fat barbel for
the crocodiles to feed on.

Crocodiles feeding on abundant availability of
weakened fish and periodic fish die-offs

Depleted antioxidants (vitamin E) in the fish and
excessive fat in the barbel may have lead to
Insufficient vitamin E uptake for the amount of
oxidised fish fat consumed by the crocodiles
resulting in the development of pansteatitis




Discussion of fish pathology

Both the gross pathology, histopathology and
blood smear examination showed changes similar
to those described for fish suffering from
pansteatitis, and as described in detail for variou
species of fish under aquaculture conditions.

These changes are consistent with vitamin E
deficiency and are unlikely to be normal in wild
caught fish.

Consideration must be given to the degree of
pathology observed, as severely affected
Individuals would become easy prey for predators
and would be removed from the environment.

A normal range of multi-host parasites were
present in the fish




Summary

e Pansteatitis occurs in both crocodiles an@in
gariepinusin the Olifants Gorge

e C. gariepinuss a benthic scavenger and is likley
to be an important link in the development of
pansteatitis in the crocodiles

 Abundant availability ofC. gariepinuanakes this
species an ideal monitoring species for pansteatiti
In the Kruger National Park




Can we leave the Nile crocodile In the
Olifants River to this fate?




