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SUMMARY

The material of this case consisted of a 3.5 kg male Chinchilla cat which brought to Selcuk University Veterinary Faculty Animal Hospital with the complaints of
anorexia, stagnation, incoordination, watery diarrhea and severe vomiting. Mushroom intoxications suspected according to the anamnesis. False morel poisoning
was diagnosed as a result of physical examination and laboratory test and it was confirmed by presence of ingested spore of morel in fecal flotation examination. As
atreatment, 0.9% isotonic NaCl (Polyplex, Polifarma®) solutions 40 mi/kg via IV, maropitant (Cerenia, Zoetis®) 1 mg/kg as an antiemetic and to reduce visceral pain
via SC, N-acetylcystein (Nacosel, Haver Farma®) 140 mg/kg via IV, vitamins and amino acid supplementation (Duphalyte, Zoetis®) via IV are administered. For liver
health supplementation SAMe and silybin (Denamarin, Nutramax®) 15 mg/kg via PO for 21 days prescribed. On re-examination, the cat was fully recovered. It was
concluded that false morel poisoning may cause liver damage, neurologic findings along with the primary gastrointestinal system disorders. Anamnesis, presence
of theingested spore of morel observed during fecal examination is very important in the diagnosis and the prognosis is affected by the magnitude of liver damage.
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PE3IOME

[JlaHHbIil cnyyail npou3oLLen ¢ KOTOM NOPOADI LWIHLLMANA BECOM 3,5 KI, KOTOpbIN Obin JoCTaBNEH B NeuebHULY daKynbTeTa BeTepUHAPHON MeAULMHBI YHU-
Bepcuteta (enbuyk ¢ xkanobamu Ha 0TKa3 oT KOpMa, BANOCTb, HapyLLEHWe KOOPAUHALMM, BOAAHUCTYIO MApelo 1 CUnbHyto pBoTY. Ha 0CHOBaHUYM aHaMHe3a
M0/j03peBaNoch 0TpaBMeHNe rpubami. B peynbrate ocMoTpa 1 1abopaTopHOro TeCTUPOBAHNA ObINI0 AMArHOCTUPOBAHO OTPABEHNE NIOXKHBIMUM CMOPUKaMU
(cTpoukamu), BnocneaCTBM AUarHo3 NOATBepANNM, 06HaPYKUB CMOPbI AaHHbIX AZOBUTLIX rPU6OB NPy GNOTaLMOHHOM UccnefoBaHIM GeKanuil. Ana neveHna
BBOAWIN BHYTPUBEHHO 40 MA/Kr 0,9%-T0 U30TOHUYECKOro pacTBopa Xnopuaa Hatpus (Polyplex, Polifarma®); B kauecTBe NpoTMBOPBOTHOTO 11 ANA YMeEHbLUEHNA
BUCLEpanbHoil 601 — nopKoHo T mr/kr maponuTaxTa (Cerenia, Zoetis®); BHyTpuBeHHO 140 mr/kr N-auetunuucrenna (Nacosel, Haver Farma®), a Take BuTa-
MUHbI 1 amiHokucnoTbl (Duphalyte, Zoetis®). ina noaaep:kanua GYHKLMI NeyeHn B TeueHne 21 yT, COTNACHO Ha3HauEeHWIo, BBOAUAM NEPOPasbHO S-aieHO3MH-
L-meTioHuH (SAMe) v cunubud (Denamarin, Nutramax®). lTpu noBTopHOM 06Cnef0BaHMY 6biN0 yCTaHOBAEHO, UTO KOT MONHOCTbI0 BbI340POBEN. bbin cAenaH Bbi-
BOJ} 0 TOM, UTO OTPABNEHIE NOXHbIMU CMOPUYKaMK (CTPOUKaMI) HapsAZYy C OCHOBHBIMM HapyLLEHAMY PaBOTbI KeNyLOUHO-KULLEUHOTO TPAKTa MOXET Bbi3blBaTb
MOPAXEHNA IEYeHM 1 HEBPONOTINYECKHe PACCTPOIACTBA. [nA AMArHOCTUKY 0YEHb BaXkeH aHaMHE3 1 BbIABEHME IPOTNIOYEHHbIX CIOP CMOPUKOB NPU GOTALMOHHOM
CcnefoBaHUm Gekanuii, NporHo3 Teyexna 6onesHu 06yCoBneH CTeneHblo NopakeHunsa neyeHu.

KntoueBble cnoBa: Kot, NOXHble CMOPYKHK, CTPOUKK Gyromitra, 0TpaBNeHne, UHTOKCUKaLnA.
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INTRODUCTION

Mushrooms can be classified as edible or poisonous
for both humans and animals. The toxicity of a mushroom
depends on its toxin and the dose consumed. Common
hepatotoxic mushrooms such as Amanita ocreata and
Amanita phalloides (death cap) contain mainly cyclopep-
tides (amatoxins) causing acute liver failure both in humans
and animals. Mushrooms containing hydrazines (e.g. Gyro-
mitra spp., also known as false morel), psilocin and psi-
locybin (e.g. Psilocybe spp., Panaeolus spp., Conocybe spp.
and Gymnopilus spp.) and isoxazoles (e.g. A. pantherine,
A. muscaria) are considered neurotoxic. Gastroenterotoxic
mushrooms such as Agaricus sp. and Boletus sp. contain
toxins which mainly cause gastrointestinal signs [1]. In
general, itis widely known that cats are susceptible to toxi-
cosis from all edible and non-edible mushrooms. However,
there is no information to specify the toxic mushroom spe-
cies for cats or their toxic doses [2].

Morchella, which are the true morels, is a genus of
edible sac fungi closely related to the order Pezizales.
These fungi have a honeycomb appearance due to the net-
work of ridges composing their caps abundance [3]. Like
Morchella, false morels are also members of the Pezizales,
but within that group represent the families Morchellaceae,
Discinaceae, and Helvellaceae, most often Gyromitra. In Tur-
key, China, North America, India, and Pakistan these fungi
are found in abundance. In Turkey, especially in Beysehir,
Konya region, the gathering of Morchella occupies an im-
portant place economically and touristically [4].

Gyromitra esculenta (G. esculenta) is a member of a
group of fungi known as false morels. The hat of morel is
5-9 cm long, 5-10 cm in diameter, in colors ranging from
red brown to dark brown. The hat is hollow. The stem is
2-3 cm long and 1-3 ¢cm in diameter. In Morchella spe-
cies, the hat is in the form of a petitious hollow, while in
the Gyromitra esculenta type it is in the form of cerebral
folds. When eaten raw it is deadly [5]. False morels were
considered to be edible in the past. But according to the
studies this has been rejected. Therefore, poisoning cases
and deaths still are being reported. Poisonings caused by
false morels have been studied and the responsible tox-
in gyromitrim is identified. The severity of the symptoms
depends on the quantity of the ingested substance and
the time spent after consumption. In human, the mor-
tality rate approximates to 10% of the patients who have
poisoning symptoms. The symptoms of false morel, espe-
cially G. esculenta, poisoning range from gastroenteritis to
death [6, 7]. Gyromitrin’s toxic metabolite is monomethyl-
hydrazine (MMH). Monomethylhydrazine binds and
inhibits pyridoxal phosphokinase, thereby inhibiting
activation of vitamin B6 (as pyridoxal 5-phosphate) from
functioning as the key co-factor in the synthesis of GABA.
Hydrazines, like MMH, may also form hydrazones and hy-
drazides that can cause further organ damage. Hydrazones
induce lipid peroxidation in the liver causing acute liver in-
jury [8]. The first signs appear after 5-12 h or up to 53 h [9].
Acute liver injury can occur over the next 2 days in most of

the cases, also acute kidney injury may occur. A cytolytical

hepatitis is sometimes accompanied by a hemolysis. In se-
vere cases of intoxication, neurological disorders, such as

nervousness, delirium, coma and convulsions may be seen,
as a consequence of MMH [8, 91.

Physical exam findings are often non-specific but may
include depression, dehydration, muscle tremors, dry
mucous membranes, abdominal distention and confu-
sion. Vomiting and watery diarrhea may be observed [10].
Jaundice is a late finding, typically in more severe cases
after the 3 days post-ingestion. Large ingestions may
exhibit signs of central nervous system involvement, in-
cluding nervousness, ataxia and seizures. In human, the
mortality rate approximates to 10% of the patients who
have poisoning [7].

The treatment must be symptomatic. The hemody-
namics, the blood ionic concentration, the azotemia, the
creatinemia, and the blood gases must be monitored to
compensate for the hydroelectrolytic loss. Acute liver in-
jury and hemolysis can be diagnosed by early serum bio-
chemistry analysis of biological indicators (increase in AST,
ALT, bilirubin, triglycerides, LDH) [7].

TEST RESULTS

The material of this case consisted of a 3.5 kg male
Chinchilla cat which brought to Selcuk University Vete-
rinary Faculty Animal Hospital with the complaints of
anorexia, stagnation, incoordination, watery diarrhea
and severe vomiting. In the anamnesis, it was learned
that normally, the cat is fed with canned food and oc-
casionally goes out of the house. The owner of the cat
did not witness ingestion of the false morel but it was
learned that in the area where the house is located
(Beysehir, Konya) false morel can be found in abundance.
Approximately 8 h after going out of the house, the cat
returned home depressed and with a significant saliva
increase observed by the owner.

In the physical examination of the cat, hypersalivation,
weakness, abdominal distension and depression were de-
tected. Following the physical examination, blood gases,
hemogram, biochemical analysis, fecal flotation examina-
tion, abdominal ultrasonography and radiographic exa-
mination were performed. In fecal flotation examination
plant debris and spores of morels were seen, any other
parasite eggs did not observed (Fig. 1).

In the radiographic examination of the abdomen,
thickening of the gastric mucosa and abdominal disten-
sion were observed (Fig. 2).

With the abdominal ultrasound examination, rugal fold
thickening, gastric mucosal edema and abdominal disten-
sion (Fig. 3) were confirmed.

Although blood gas and hemogram parameters were
within the reference range, anemia and mild leukocytosis
were noticed (Table 1).

In serum biochemistry, increased lactate dehydroge-
nase (LDH), creatine phosphokinase (CPK), aspartate trans-
aminase (AST), alanine aminotransferase (ALT), alkaline
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Fig. 1. Image of the spores of morel and plant debris in light microscope (x40 magnification, unstained)

Puc. 1. I306paxeHue cnop cMOpYKO8 U 0CMamkos padcmeHuli Npu Uccs1e008aHUU NOO C8emosbiM

MUKpockonom (ysenuyeHue x40, HeoKpawieHHble)

phosphatase (ALP) levels, hyperbilirubinemia and hyper-
triglyceridemia were observed. Other parameters were in
the normal reference range (Table 2).

To rule out other diseases cause similar non-specific
symptoms, qualitative detection of FelV antigen/FIV an-
tibody (Asan Easy Test, Asan Pharm) and FIPV antibody
(FASTest FIP Ab, Vetlab Supplies) tests were performed
and resulted negative.

As a treatment, 0.9% isotonic NaCl (Polyplex, Polifarma®)
solutions 40 ml/kg via IV, maropitant (Cerenia, Zoetis®)
1 mg/kg as an antiemetic and to reduce visceral pain via SC,
N-acetylcystein (Nacosel, Haver Farma®) 140 mg/kg via IV,
vitamins and amino acid supplementation (Duphalyte,
Zoetis®) via IV are administered. The cat was discharged
from the hospital after admission in good general condi-
tion and appetite. For liver health supplementation SAMe
and silybin (Denamarin, Nutramax®) 15 mg/kg via PO for
21 days prescribed. After prescribed drug usage, on re-
examination, the cat was fully recovered.

DISCUSSION

Mushroom intoxications in animals, and especially in
cats, are underreported. In the majority of feline mush-
room toxicoses reported, mushrooms were characterised

as of unknown origin and were not identified [1]. Cats
are potentially susceptible to toxicosis from all edible
and non-edible mushrooms; however, there is no infor-
mation to specify the toxic mushroom species for cats
or their toxic doses. In general, mushrooms can cause a
variety of non-specific clinical and clinicopathologic signs,
which make diagnosis of a mushroom-specific toxicosis
difficult [10].

Morels are edible mushrooms, which can be toxic
when poorly cooked or eaten raw. Ingestion of raw or
poorly cooked morels may cause gastrointestinal dis-
orders (nausea, vomiting, abdominal pain, diarrhea, etc.)
with a time to onset that has never been clearly docu-
mented. In the previously reported cases, neurological
effects appeared after a median of 10 h (12 hin our series)
after consumption of Morchella sp. Signs and symptoms
were very similar to those observed in the present series
and included dizziness, tremors, gait or postural insta-
bility and gastrointestinal or ocular disorders [11, 12]. In
this present report gastrointestinal symptoms were re-
markable.

CPK elevation could have been a consequence of
muscle damage due to muscle tremors. Increased AST,
ALT, ALP levels and hyperbilirubinemia could have been

Fig. 2. Radiographic radiopaque (A) latero-lateral and (B) ventrodorsal image of the gastric wall thickening

Puc. 2. PeHmeeHozpagudeckoe uccnedogaHue: A — peHmeeHoKoHMpacmHoe 8 60k08ol Npoekyuu
u B - seHmpooopcasibHoe u306paxeHue ymosiweHus CmeHKU XesyoKa
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Fig. 3. (A) Rugal fold thickness (5-6 mm) and (B) interrugal thickness (3-4 mm) in the abdominal ultrasonographic images

Puc. 3. Ynempassykosoe ucciedosaHue 6prowHot nonocmu: A — ymosnujeHue Ckaaoku cau3ucmod xenyoka (5-6 mmy),
B - ymonuweHue mexody cknadkamu csusucmou xesyoka (3—4 mm)

the result of hepatotoxicosis or a reactive hepatic conse-  in the area where the house is located, also the presence
quence of the gastrointestinal inflammation [10]. False mo-  of the spores of morel in fecal examination. Furthermore,
rel consumption was thought to be the evidence of the  infectious diseases such as FeLV, FIV and FIPV were ruled
anamnesis by the owner and abundance of the false morel  out grossly through laboratory investigation.

Table 1
Blood gases and hemogram findings

Ta6bnuua 1
Ta30Bblil COCTaB 1 JaHHbIE 06LLEro KNMHUYECKOro aHan13a KpoBu (remorpamma)

pH 7.434 7.35-7.45
K, mmol/L 42 3.4-5.6
Na, mmol/L 153 150-165
Cl, mmol/L 19 104-128
Lactate, mmol/L 18 0-2
Hct, % 298 29-48
Base (Ecf), mmol/L -9.9 —4+4
Base (B), mmol/L -8.8 44
HCO,” (P, st), mmol/L 17.3 19-24
HCO,(P), mmol/L 143 19-24
WBC, m/mm? 2132 1 5.0-19.0
RBC, m/mm? 3500 4,0-9.0
MCv, Al 433 35.5-55.0
Het, % 244 24.0-45.0
MCHC, g/dI 339 28.0-40.0
RDW 9.3 8.0-12.0

pH — hydrogen ion concentration (koHueHTpawma noHOB Bofopoaa), K — potassium (kanwit), Na — sodium (Hatpuit), Cl — chlorine (xnop),

Hct — hematocrit (rematokpu), HCO; — bicarbonate (6ukapbonar), WBC — white blood cell (neiikouutsi), RBC — red blood cell (3putpouutsi),

MCV — mean corpuscular volume (cpeaHuii 06bem 3putpoumtos), MCHC — mean corpuscular hemoglobin concentrarion (cpefHAs KOHLEHTpaLWs remornobuHa
B aputpouutax), RDW — red cell distribution width (wmpuxa pacnpegenexua sputpouuTos no obbemy).
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Table 2
Serum biochemistry findings

Tabnuua 2
Moka3arenu 6MoXMMMUYECKOTo aHaNN3a CbIBOPOTKM KPOBH

Parameters

Findings

Reference

BUN 26.5 mg/dL 14-36

Direct bilirubin 0-0.4

Cholesterol 75-220

Gamma glutamyl transferase 1-10

CPK 2,162U/L 1 50.00-450.00
CONCLUSION

True morels are widely gathered and considered safe
for consumption by amateur mycologists, and true morels
can be distinguished from toxic false morels by their appea-
rance (G. esculenta, wrinkled cap with brain-like folds). False
morel poisoning is characterized by gastrointestinal dis-
orders appearing 6-12 h afteringestion, and in severe cases
may be associated with hepatitis, nephritis and neurologic
disorders such as tremors, incoordination and seizures [13].
Itis generally accepted that the development of neurologi-
cal signs or symptoms is a dose-dependent effect [14].

Mushroom toxicosis was considered to be the most
likely diagnosis. The weak point of this case report is the
absence of systematic mycological identification. Prog-
nosis depends on the quantity of the ingested substance,
the time spent after consumption and the presence of
any concurrent disease of the animal [10]. The Veterinary
Poisons Information Service in the United Kingdom has
received 867 dog enquiries related with mushroom poi-
soning, while this number is only 57 in cats [15]. For this
reason, it is very important to share mushroom toxicity
cases or studies in cats in the scientific world. Finally, it
was concluded that anamnesis, presence of the false
morel in the area where the animal lives, presence of
the ingested spore of the morel in fecal examination are

very important in the diagnosis and serum biochemistry
analysis in the prognosis as many mushroom poisonings
are underrated.
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