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Plate |

1 and 3. gills, dorsal skins from the control group respectively; 2 and 4. gills, dorsal skins from the experimental group respectively; Pf. primary filament;

H.E staining of gills and dorsal skins tissue section

Ve. vacuolar cells; SG. secondary gill lamellae; RBc. red blood cells; BC. blood capillary; Ec. epithelial cells; D. dermis; the same below
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Plate [I

1 and 3. anterior intestine, middle intestine from the control group respectively; 2 and 4. anterior intestine, middle intestine from the experimental group

H.E staining of anterior intestine and middle intestine tissue section
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Plate [[I H.E staining of posterior intestine and rectum tissue section

1 and 3. posterior intestine, rectum from the control group respectively; 2 and 4. posterior intestine, rectum from the experimental group respectively; S.

serosa; Ct. connective tissue; * indicates the RBc leaked out significantly
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Plate [V AB-PAS staining of gills and dorsal skins tissue section

1 and 3. gills, dorsal skin from the control group respectively; 2 and 4. gills, dorsal skins from the experimental group respectively
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Plate V' AB-PAS staining of anterior intestine and middle intestine tissue section

1 and 3. anterior intestine, middle intestine from the control group respectively; 2 and 4. anterior intestine, middle intestine from the experimental group

respectively; SmL. submucosa layer; LP. lamina propria; the same below
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Plate VI AB-PAS staining of posterior intestine and rectum tissue section

1 and 3. posterior intestine, rectum from the control group respectively; 2 and 4. posterior intestine, rectum from the experimental group respectively

ElhR VIl 88 FHAR £ AR R
1R3BSR B2, 24X s 4, ERRVI~XIF
Plate VIl Scanning electron micrograph (SEM) of the secondary gill lamellae

1 and 3. control group. 2 and 4. experimental group, the same as Plate VII-XII
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ElhR VIl % EB A AR R AR b A R IR A
SP. 7r WAL Mr s RIR. *on B &
Plate VIl Scanning electron micrograph (SEM) of dorsal skin epidermis

SP. secretory pores; Mr. micro ridge; the same below. * indicates increased number of the pores

ElhR X BIRAFEAR £ R AR R IRE
S MR s SM. B MIMORE: W. 4R R 3% B 4

Plate [X Scanning electron micrograph (SEM) of anterior intestine epidermis

S. sunken; SM. shedding of microvilli; W. wrinkle; the same below. * indicates wrinkles obviously appear
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Plate X Scanning electron micrograph (SEM) of middle intestine epidermis

B. bumps; * indicates wrinkles obviously appear

Elh X FRAFAIE £ B R E

G. iki: FG. 2RIk FIA

Plate XI Scanning electron micrograph (SEM) of posterior intestine epidermis

G. granule; FG. flocculent granule; the same below
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Plate XI Scanning electron micrograph (SEM) of the epidermis of rectum

M. microvilli
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Pathological studies of the major respiratory organs of Paramisgurnus
dabryanus with the inhibition of intestinal aerial respiration

WANG Wenxiu', QIN Zhendong ', SarathBabuV', ZHOU Meng', LIANG Rishen',
MO Jinfeng ', WU Zaohe', ZHANG Xuan’, ZHAO Lijuan", LINLi"

(1. Guangdong Provincial Water Environment and Aquatic Products Security Engineering Technology Research Center,
Guangzhou Key Laboratory of Aquatic Animal Diseases and Waterfowl Breeding,
College of Animal Science and Technology, Zhongkai University of
Agriculture and Engineering, Guangzhou 510225, China;
2. Guangzhou Huaxuan Fishery Company Co., Ltd., Guangzhou 528200, China)

Abstract: To clarify the physiological effects of intestinal aerial respiration on Paramisgurnus dabryanus, the
histopathology of the main respiratory organs of P. dabryanus was investigated by inhibiting the intestinal aerial
respiration in this study. The results showed that the inhibition of intestinal aerial respiration could cause the death
of P. dabryanus around one week post inhibition. When the fish from the experimental group were moribund, the
gills, dorsal skin, anterior intestine, mid intestine, posterior intestine, and rectum were collected and subjected to
Hematoxylin-eosin (H.E) staining, Alcian-Blue Periodic Acid-Schiff (AB-PAS) staining and scanning electron
microscopy (SEM). The results showed that: ) by H.E staining, the gill terminal of the fish from the experimental
group was congested, the blood capillary in the epidermis of dorsal skin were contracted and decreased, and dermis
cells were deformed. The plicamucosa of anterior intestine was enlarged; meanwhile the connective tissues were
denser in the rectum as well as with the exudation of red blood cells (RBc) in the serosa of posterior intestine.
@ by AB-PAS staining, the gills, dorsal skins, posterior intestine, and rectum of the fish from the experimental
group revealed an increase in acidophilic vacuoles. Besides, the amount of acid mucoprotein on the lamina propria
of the anterior and middle intestines increased in the experimental group. By contrast, the neutrophil mucoprotein
in submucosa layer decreased in the experimental group. 3 by SEM, the surface of the gill lamellac was damaged
and detached, resulting in wrinkling, together with the increased number of secretory pores on the surface of dorsal
skin. More bumps were observed on the inner surface of middle intestine of fish from the experimental group. In
addition, the granules on the inner surface of the posterior intestine and the rectum of the fish from the
experimental group were increased. Taken together, inhibition of intestinal aerial respiration could cause an
increase of the mucous cells and exudation of RBcs in the main respiratory organs, and eventually it could lead to
death. In summary, intestinal aerial respiration is the necessary physiological activity of P. dabryanus. The current
results will shed a new light on the seeding cultivation and sustainable culture of P. dabryanus.
Key words: Paramisgurnus dabryanus; aerial respiration; inhibition; respiratory organs; histopathology
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