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Table 1 Experimental treatments in present study.
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Figure 1: Hematoxylin -Eosin-Green light stained longitudinal and cross sections of pyloric caeca from Persian sturgeon in Control
treatment. A: cross section of pyloric caeca, (4X). B: cross section of pyloric caeca with mucosal folds, (10X). C:
longitudinal section of pyloric caeca with observable villi, (40X). D: Goblet cells and Enterocyte with clear nucleus,
(40X). E: Enterocyte, GC: Goblet cells, L: Lumen, MV: Microvilli, PCS: Pyloric caeca sections, V: Villi
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Figure 2: Hematoxylin - Eosin-Green light stained cross section of pyloric caeca from Persian Sturgeon in (F15)E
treatment. A: cross section of pyloric caeca, (4X). B: cross section of pyloric caeca with mucosal folds,

(10X). C: cross cestion of proximal pyloric caeca with serous layer, (40X). D: cross section of posterior
pyloric caeca with with serous layer, (40X). E: Goblet cells and Enterocyte with clear nucleus, (40X). E:

Enterocyte, GC: Goblet cells, L: Lumen, S: Serose, PCS: Pyloric caeca sections.
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Figure 3: Hematoxylin - Eosin-Green light stained longitudinal and cross sections of pyloric caeca from Persian
sturgeon in (F30)E treatment. A: cross section of pyloric caeca (10X). B: cross section of pyloric caeca with

extended mucosal folds (40X). C, D: cross section of pyloric caeca with Goblet cells and Enterocyte, (40X).

E: Hematoxylin - Eosin stained crosscut of pyloric caeca, (40X). E: Enterocyte, GC: Goblet cells, PCS:
Pyloric caeca section
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Figure 4: Hematoxylin-Eosin-Green light stained longitudinal and cross section of pyloric caeca from Persian
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sturgeon in (S15)E treatment. A: cross section of pyloric caeca (10X). B: Longitudinal section of pyloric
caeca with Enterocyte and observable microvilli (40X). C,D: cross section of pyloric caeca with Goblet cells
and Enterocyte (E) (40X). E: Enterocyte, GC: Goblet cells, PCS: Pyloric caeca section.
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Figure 5: Hematoxylin-Eosin-Green light stained cross section of pyloric caeca from Persian Sturgeon in (S30)E

o)

treatment. A: cross section of pyloric caeca (4X). B: Longitudinal section of pyloric caeca (10X). C,D: cross
section of pyloric caeca with observable Goblet cells and Enterocyte, (40X). E: Enterocyte, GC: Goblet cells,
PCS: Pyloric caeca section
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Table 2: Stepwise regression results for total pyloric caeca area of Persian sturgeon larvae in different treatment.

Ay guiio St i B (+SE) Beta P-value
Constant Constant 276118.810+88693.340 - 0.000
2lgy JS colus
F.O 53022.712+13745.384  0.731 0.002
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P-value= 0.002 F (1,13) = 14.880
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Table 3: Stepwise regression results for pyloric caeca histo area of Persian sturgeon larvae in different treatment.

Anly padito o yuicio B (+SE) Beta  P-value
Constant Constant 2382288.089+8104.196 - 0.000
Soyske Wilg; 8L isu Coluw F.O 50207.478+12813.859  0.736 0.002

F(1,13)= 15.352 P-value= 0.002
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Table 4: Stepwise regression results for pyloric caeca epithelial area of Persian sturgeon larvae in different treatment.

Aimily yuiio S yuicio B (£SE) Beta P-value
Constant Constant 166750.700£11526.793 - 0.000
F.O 68414.783+14117.381  1.073 0.000

Sk Wgs B0y Y cobs Xe 33971.967+14117.381  0.533  0.033

F(2,12)=12.354 P-value=0.001
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Table 5: Stepwise regression results for Enterocyte counts of pyloric caeca from Persian sturgeon larvae in different

treatment.
Wil g S yuicio B (+SE) Beta P-value
Constant Constant 1057.152+8.668 - 0.000
S5 yako Wy slacamg il olaas Vit.E -0.035+0.015 -546 0.035

F(1,13)=5520 P-value= 0.002
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Figure 6: Average Lumenal area in the pyloric caeca of Persian sturgeon larvae. Control: non-enriched artemia,
(F15)E: enriched artemia with fish oil and 15% vitamin E, (F30)E: enriched artemia with fish oil and 30%
vitamin E, (S15)E: enriched artemia with soybean oil and 15% vitamin E, (S30)E: enriched artemia with

soybean oil and 30% vitamin E.
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Abstract

In the present study, the effects of enrichment of Artemia franciscana with fish oil and soybean oil
accompanied with vitamin E were investigated on the structure of pyloric caeca in Persian sturgeon
(Acipenser persicus) larvae. A total of 1500 Persian sturgeon larvae (with the average weight of 51+2
mg) were divided into 15 tanks. Larvae were fed for 17 days in 5 experimental treatments including
the treatment C (non-enriched artemia), S15 (enriched artemia with soybean oil and 15% vitamin E),
S30 (enriched artemia with soybean oil and 30% vitamin E), F15 (enriched artemia with fish oil and
15% vitamin E) and F30 (enriched artemia with fish oil and 30% vitamin E). From each traetment, 15
larvae were collected and were fixed in Bouin’s solution for histological studies. Histological results
showed that both fish oil and soybean oil were the main and effective factors on the total area and
histo area indices of the pyloric caeca and the enrichment of artemia with fish oil and soybean oil was
significantly increased this factor as compared to that of the control treatment (P<0.05). Fish oil was
approximately two times more effective than soybean oil on the total area index of of the pyloric
caeca. Furthermore, vitamin E was the main factor that affected the enterocyte numbers of the pyloric
caeca. Increasing the amount of vitamin E was significantly decreased the number of enterocytes as
compared to that of the control group (P<0.05). In conclusion, the enrichment of artemia with fish oil
and with the appropriate amounts of vitamine E could have positive effects on the enterocytes of
pyloric caeca and could improve ion regulation in the Persian sturgeon larvae.
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