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Effect of chitosan diet on intestinal histology, body composition and salinity and
thermal stresses resistance in Caspian kutum (Rutilus frisii kutum, Kamenskii 1901)
fingerlings

Masume Kamali Najaf Abadl*, Mohammad Reza Imanpoor, Vahid Tagizadeh, and Alireza Alishahi
Department of Fishery, Gorgan University of Agricultural Sciences and Natural Resources

Abstract

This study was conducted to evaluate the effect of the chitosan diet on the intestinal histology,
body composition and resistance towards salinity and thermal stresses in Caspian kutum (Rutilus
frisii kutum) fingerlings. This research, using a completely random design, consisted of 0.25, 0.5,
1, and 2 g levels of chitosan per kg for each commercial diet of the Caspian kutum in three
repititions. The Kutum fingerlings, with an average weight of 1.76 + 0.15 g, were fed with the
experimental diets for 8 weeks. At the end of the experiment, tissue sections were prepared by
cutting 5mm-thick samples from the intestinses of the fish. To evaluate the resistance to salinity
and thermal stresses, the fingerlings were exposed to a salinity stress of 11 ppt and 13 ppt and
temperatures of 30 °C and 34 °C, afterwhich the survival rate was calculated. Microscopic
observations showed that the intestinal villi height in the fish fed with the diet containing 1 g kg™
of chitosan significantly increased to 319.93 um compared to the control group (P<0.05). The
biochemical analysis of body composition had not significant difference throughout the groups
(P>0.05). Fish survival rate after 11 ppt and 13 ppt salinity stress showed no statistically
significant difference (P>0.05), but the survival rate of the fish fed with the diet containing 1g kg
! of chitosan after experiencing the 34 °C thermal stress significantly increased to 70% (P<0.05).
The results suggest that a chitosan level of 1g kg™ in the diet can not only affect the survival rate
and resistance of kutum fingerlings against thermal stress, but can also affect the height of the
intestinal villi.

Keywords: Chitosan, Intestinal histology, body composition, Stress, Rutilus frisii kutum

Table 1. The chemical composition of commercial diet Caspian kutum.

Table 2. Mean and standard deviation of the measured values of dissolved oxygen, the
temperature, pH and salinity in rearing aquarium.

Table 3. Compare (mean £ SD) intestinal morphological of Caspian kutum fed diets with
different levels of chitosan (g kg™).

Table 4. Average body composition Caspian kutum (based on dry matter) than the effect of
chitosan in diets (g kg™).

Table 5. Survival rates (mean + SD) under the salinity and thermal stress in Caspian kutum fed
diets with different levels of chitosan.

*Corresponding author, E-mail: masume.kamali91@yahoo.com
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Figure 1. Intestinal tissue in Caspian kutum control.

Figure 2. Intestinal tissue in Caspian kutum second treatment.
Figure 3. Intestinal tissue in Caspian kutum third treatment.
Figure 4. Intestinal tissue in Caspian kutum fourth treatment.
Figure 5. Intestinal tissue in Caspian kutum Fifth treatment.

a: Villus length, b: Villus thickness (hematoxylin — eosin, Zoom x 100).

Figure 6. Kutum survival rate after 11 ppt salinity stress
Figure 7. Kutum survival rate after 13 ppt salinity stress
Figure 8. Kutum survival rate after 30°C thermal stress
Figure 9. Kutum survival rate after 34°C thermal stress
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