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Figure 1: Microscopic view of the histological structure of the anterior part (right) and the posterior part (left) of the
intestine of female Arabibarbus grypus in cold-season (H&E, x725). In this figure, the layers that make up the
intestinal villi include the mucosal layer (M), lamina propria (LP), muscularis mucosa (arrow), inner muscle layer
(ML2), outer muscle (ML1), submucosal layer (SM), mucosal cells ( GC) and serosa (S) are visible.

Bodg,slil  Fosg) Jle Wodg, glel Bossy ol Moy e Mooy, sl

1600 . pF Jad 1400 5 oo Jod

1400

P

1200

1200 1000
1000
800
800
600
600

400 400

200 200

asle »

e 05 ke o 1 35 5 05 b 93 55 S pd Gl Lo 009y bt (2198 53 Dl HT Clled (e ek ¥ JSCB
(PSSl o8 il oo 10 S OS] 3g2g Lo ygiw w50 Wglise Bgye) 009, i 28 0 wlg p

Figure 2: Changes in amylase enzyme activity in different areas of the intestine of Arabibarbus grypus in both warm
and cold seasons in terms of mg of protein per unit in different areas of the intestine (different letters in each column

indicate a significant difference, p<0.05).
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Figure 3: Changes in alkaline phosphatase enzyme activity in different areas of the intestine of Arabibarbus grypus in
both warm and cold seasons in terms of mg of protein per unit in different areas of the intestine (different letters in

each column indicate a significant difference, p<0.05).

VAQUYYEQYIFN) 009, oles! Sidw j0 oy Jad o
dmlie S .05 5155 (0ly iy p,5 oo
Clld pliee &5 05 Djg0 nl @ oy S G (eSlee
@l i) g, il (g ples jo L) @]
9 3 Jad jo wobe g 5 o ale o (2S5 Sl
(F USS) (P21 0) s osmlivs (g lo goe Sglas p )5

Wodg,shail  Fodg, s Mady, glail
1800 o
1600 . P Jad / /
1400 * / / r
1200 $T L 5
1000 %
800
- il
400 i i
200 %’(}ﬁ
0 “_Ll_;!
aslo »

039 hlizee (> 50 5l @l collad lie (il
S o ol 5l Sl adlas 0y90 Copd slaoals
w3g; chlize (>lg )0 el Colld pliee (i
@l i 0 05 Jad o eole slaale 4y Lg:ye
Sg (02ly 1 eSgp a5 e VOOFINYEFYYD) o3,
oole slaoale 4 by pe (oo 3l Collad (liae o a8

039, shail 7039, (lae B oy, slecl

1800
1600
1400
1200
1000
800
600
400
200

9 035 Sheo com> g2 S 5 055 Juad 50 50 e sl oalo 039 it (2195 53 i T Cled lime Wl ks :F S
APSe oD bl o 5l Sro BB 3529 JKly Geiw 2 0 Wglise g o) 009 il (2l yo vlg p

Figure 4: Changes in lipase enzyme activity in different areas of the intestine of Arabibarbus grypus in both warm and
cold seasons in terms of mg of protein per unit in different areas of the intestine (different letters in each column

indicate a significant difference, p<0.05).
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Abstract

For this study 10 Arabibarbus grypus were caught with the same biometric conditions of each
sex for two seasons. Then, 0.5 cm long specimen were taken from the anterior, middle and
posterior regions of the intestine and placed in Boen's solution. Subsequently, routine
histological procedure was done and 4-6 pm section, stained with Haematoxylin-Eosin and
periodic acid-Schiff. To determine the activity of digestive enzymes, raw enzyme extract was
first prepared. The usual steps for measuring enzymes, such as homogenization,
centrifugation, and finally were transferred to the autoanalyzer, and results obtained in terms
of micromole per milligram of protein were expressed. The results of histological
observations indicated that there were four layer of mucusa, submucosa, muscularis, and
serousa, like other bony fish. The results of comparing the average activity of digestive
enzymes between groups showed that the activity of amylase enzyme in all different regions
of the intestine between male and female fish in cold and hot season was not significantly
difference (p>0.05). The activity of the alkaline phosphatase in all areas of the intestine in
female increased significantly compared to male fish, especially in the cold season (p<0.05).
Also, there was no significant difference in the activity of lipase enzyme in all different areas
of the intestine between male and female in both seasons (p>0.05). Based on the results of this
study, it was found that each part of the intestinal tissue has a structure appropriate to the
active digestive enzymes in that area, which has differences and similarities with other species
that have been addressed.
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