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Introduction
Piscine mast cells, also called eosinophilic 
granule cells (EGCs), compare to mammalian 

-
sponse (Baccari et al., 2011; Da’as et al., 2011; 

al., 2011; Da’as et al. 2011). As mammalian mast 

Da’as et al., 2011). Piscine EGCs are tissue-res-

blood vessels and nerves and in proximity to 

al., 2011; Gomez et al., 2013). Thus, EGCs are 

gills (Ezeasor and Stokoe, 1980; Lauriano et al., 

only. To date, EGCs have not been studied 
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 (Cichlidae), a common species 
kept by aquarium hobbyists. Following the 

allergic reaction, prospective alteration in MBM 
were also considered in this study.

Material and methods

groups were kept separately under identical con-

-

Germany) every second day quaque die (q.d.). 

-
-

-
rence and distribution in the intestine was to be 
evaluated. Water quality was monitored during 

-
thetized in a bath containing 1500 mg/l lidocaine 
(Carrasco et al., 1984) (Ursocain 5%, Serumwerk 

approved by local authorities (T0315/11, LaGeSo, 
Berlin). The body cavity was opened ventrally and 
the alimentary tract (AT, i.e. esophagus, stomach, 

-

equal-sized segments, and rinsed in cacodylate 

1A) were numbered 1 to 4 cranio-caudally. IS 1-4 

thin sections (1.0 μm) were cut, stained with 

examined by light microscopy (Zeiss Axioskop, 

lamina epithelialis mucosae, propria-submucosa, 
and tunica muscularis. Cross sectional intestinal 

calculated 
-

correlated to 

MBM (in between epithelial and propria-mucosal 

normal (approx. 0.3μm) or thickened (twice as 
thick or more) by subjective judgement (Figure 
3). 

Results

length and are located predominately in the 
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spheroidal shape and displayed a characteristic 

Average granule diameter was 0.8 μm. Most 
-

sels (Figure 2) or near the MBM (Figure 3). 
The MBM was continuous, and its thickness 
was irregular throughout segments I1-4 with 
individual variations. 

the tunica muscularis close to capillaries and 

-

were not observed.

Discussion

2013) and piscine (Reite, 1998) mast cells strong-

Based on the results obtained here, semi-thin 
sectioning and routine methylene blue staining 

-
chemical (eg Da’as et al., 2011) or immunohisto-

EGCs is reduced and their granules stand out 

metachromatic staining. As recently established 

Figure 1. . 

stratum longitudinale; SC = muscular stratum circulare; PS = propria-submucosa; LE = lamina epithelialis 
mucosae.
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Figure 2. Multiple EGCs in IS3 close to a blood vessel (BV) in propria-submucosa (PS). LE = lamina epithelialis 
mucosae; MBM = mucosal basement membrane.

Figure 3.
(MBM) connecting the lamina epithelialis (LE) and the propria-submucosa (PS).



Graph 1.

Figure 4.
(MBM) appears as a consistent thin line. i-IEL = intestinal intraepithelial lymphocyte. (B). Isolated EGC in the 
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. 
-

-
sonal, or physiological-status related changes 
in particular organs (Baccari et al., 2011). In 

(Figueiredo-Fernandes et al., 2006), helminth 

EGC distribution also appear to be related to 
water temperature (Figueiredo-Fernandes et 
al., 2006) or pathogenic agents (Lauriano et al., 

EGC distribution including starvation have 

While earlier articles describe EGC distribution 

-
nological aspects (eg Fast, 2014). Although intes-
tinal morphology in teleosts varies, the middle 
intestinal segment has been generally described 

(Ballesteros et al., 2013). This could explain the 

. Accord-
ing to Maier and Tullis (1984), pH is higher in 

(Alazemi et al., 1996). In this study, a correla-

L. (

-
lish at what time morphological deviations or 

-
topathological alteration (Reite, 1998). However, 

or a potential intestinal immune response in 
A. 
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