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ARTICLE INFO ABSTRACT
Keywords: The present study was conducted to investigate the effects of Ziziphus mouritiona leaf poweder (ZLP) on growth
Growth performance performance, intestinal histomorphology and growth-related gene expression of Nile tilapia {Oreschranmis nilo-
Ghrelin gene expression ticus). ZLP was incorporated into the basal diet ar 5, 10 and 20 g per kg diets (w/w) and fed to fish for 12 weeks.
Histomorphalogy The obtained results revealed significantly (P < .03) improved average body weight, weight gain percentage,

Insulin-like growth factor
Kibe tilapia
Fizipfos mourifama

feed intake, feed efficiency ratio, protein efficiency ratio and apparent protein utilization in fish fed ZLP as
compEared to fish fed ZLP free diet with the highest being in fish fed 10g per kg diet. The highest carcass total
protein and the lowest moisture and lipid contents were observed in fish fed ZLP at 20 g/kg as compared to the
control, while the lowest ash content was observed in fish fed ZLP at 10 g/kg. Serum ion Na™ and Ca™ " sig-
nificantly increased (P0.05) in all groups fed with ZLP compared to the control group, while an increase in the
serum K lon concentration was recorded at 5 and 10g ZLP fed groups. Significant upregulations in insulin-like
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Table 1
Ingredients and chemical analysis of the experimental diets (on dry matter
basis) containing different concentrations of powdered leaves of Z mauritiana

(ZLF).
Ingredients ZLP (grkg diets)
0 5 10 20
Table 2
Fish meal (72%) 104.0 104.0 104.0 104.0 Sequence of primers used for quantitative real-time PCR of ghrelin and IGF-1
Soybean meal (44%) 429.8 429.8 429.8 429.8 genes.
Ground corn 203.2 203.2 203.2 203.2
Wheat bran 154.9 154.9 154.9 154.9 Gene Primer Sequence (5'-37) Annealing Temp.
Cod fizh oil 23.1 23.1 23.1 23.1
Corn oil 15.0 15.0 15.0 15.0 Practin Forward TGGCATCACACCTTCTATAACGA 60°C
Vitamins premix® 10.0 10.0 10.0 10.0 Reverse ~ TGGCAGGAGTGTTGAAGGTCT
Minerals Premix® 20.0 20.0 20.0 20,0 Ghrelin = Forward  GTGGTGCAAGTCAACCAGTG 50°C
Starch 40.0 35.0 30.0 20.0 Reverse CATGGCTTGGCGACCAATTC
[z_ mauritiona dry leaves powder (Z1D) 0.0 5.0 10.0 30.0 IGE-1 Forward GTTTGTCTGTGGAGAGCGAGG 60°C
Total 000 TO00 TO00 OO0 Reverse GAAGCAGCACTCGTCCACG
Chemical analysis (g/kg)
Diry matter 910.1 912.9 915.9 917.2
Crude protein 301.4 302.1 303.5 302.8
Ether extract 85.5 B4.9 B4.B 8 3.9
Total ash B6.5 BB.6 B6.6 B7.6
Crude fiber 51.0 50.0 50.0 49,0
Mitrogen free extract” 475.6 474.4 475.1 476.7
Gross energy {(Keal/100 g)? 4441.6  4454.9 44648 44589




S
U

Table 3

Growth performances and feed utilization of Nile tilapia fingerlings fed different Z mauritiana (ZLP) levels for 12 weeks.
Ttems ZLP (g/kg diets)

li] 5 10 20

Initial weight (g) 9.63 + 0.04 967 + 0.01 9.68 + 0.04 9.64 + 0.02
Final weight (g) 28.79 + 0.25¢ 33.89 + 0.20° 38.30 = 0.49° 36.19 + 0.25°
Weight gain (g) 19.16 + 0.25¢ 2421 + 0.20° 28.62 + 0.45°% 26.55 + 0.26°
SGR (% gj’day)l 1.30 + 0.01¢ 149 + 0.01° 1.63 + 0.01* 1.57 + 0.01°
Feed il.'l;'lta]'.E.C Héft:t:d /fish) 34.85 + 0.07¢ 39.85 + 0.16° 4242 + 0.31° 40.87 + 0.26°
rEr® THRIZRE 54.97 + 0.65¢ 60.77 + 0.6% 67.45 + 0.75° 64.97 + 1.04°
PER® SEHEMELL 2.00 + 0.02° 220 + 0.04° 2.42 + 0.02° 2.34 + 0.05°
APU (%) SEMEE ERIFE 9,10 + 0.50° 10.82 + 0.58 12.28 + 0.25° 11.71 + 1.88%
EU (%)° BEEFHE= 559 + 0.44° 6.29 + 0.45° 6.09 + 0.86° 625 + 1.19°

! gpecific growth rate (SGR) = 100 (Ln W2 - Ln W1) /T.

Feed efficiency ratio (FER) = 100 (weight gain / feed intake).

protein efficiency ratio (PER) = weight gain / protein intake.

apparent protein utilization (APU) = 100 [protein gain in fish(g) / protein intake in diet (g)].

energy utilization (EU) = 100 [Energy gain in fish (g) / energy intake in diet (g)]. Where W1 and W2 are the initial and final weights, respectively, and T is the
experimental period (days). Data are presented asmean + SEM. Means with the same letters in the same row are not significantly different at P < .05, using Tukey
post hoc test.
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Table 4
Whole body composition (g/kg, on fresh weight basis) of Nile tiapia fingerlings fed different Z mauritiana (ZLP) levels for 12 weeks

Items ZLP (g/kg diets)
0 5 10 20
Moisture 7410 £ 031° 7338 + 0208 7380 + 0,16% 7310 £ 021°
Crude protein FH 25 1605 + 021° 1676 + 0.28™ 1673 + 0.56™ [ 1710 = 063" |
| Total lipids 524  0.26" 408 £ 0648 480 £ 0,308 oot |
Total ash 4.1 * 0.05° 450 *+ 0.62% 433 * 0.06° 440 + 013%
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Table 5

Serum ion concentrations (mEg/1) of Nile tilapia fingerlings fed different Z.
mauritiana (ZLP) levels for 12 weeks.

Item ZLP (g/kg diets)

a 2 10 20

Na™ 160.28 + 0.48° [ 164.00 + 1.02* 16476 + 0.68° 164.86 + 1.20°

K~ 03.23 % n.u"T 0427 £ 0.18° 0413 £ 0.08°  03.30 £ 0.20°
Ca** 14052 = 1.64° | 146,00 * 0.62* 146,67 = 0.60° 140.86 = 1.8]1°
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Fig. 1. The relative mRNA expression of (A) ghrelin gene in the stomach (B) insulin like growth factor (IGF-1) gene in the liver of Nile tilapia fed different
concentrations of Z. mauritiana (ZLP) for 12 weeks. Data are presented as mean = SEM (n = 4). Means with different letters are significantly different at P = .05,

using Tukey post hoe test.
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Fig. 2. Effect of different concentrations of Zmauritiana (ZLP) on Nile tilapia
gastric morphometric measurements; thickness of the gastric mucosa and
thickness of the gastric muscle layer. Data are presented as mean = SEM
(n = 3). Bars with the same colowr with different letters are significantly dif-
ferent at P = .05, using Tukey post hoc test.
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Fig. 4. Effect of different concentrations of Z. mauritiona (ZLP) on Nile tilapia
musculature fiber thickness. Data are presented as mean = SEM (n= 3).
Means with different letters are significantly different at P < .05, using Tukey
post hoe test.
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Fig. 5. Micrograph of the stomach of Nile tilapia at
the control group (A), (B-D) obtained from fish re-
ceived different concentrations of Z mauritiana (ZLP)
fed groups. (A), showing normal and regular oval or
rounded columnar epithelial cells (CEC) lining mu-
cosal folds and gastric pits (% 650); (B) stomach of
fish received Z mauritionaat 5 g/kg diet showing
normal and regular CEC with partially opened pits
{ = 1000); (C) stomach of fish received Z. mauritiana
: at 10g/kg diet showing normal and regular CEC

e with partially opened pits with accumulation of
mucous { x850); (D) stomach of fish received Z.
mauritiana at 20 g/kg diet showing normal and reg-
ular CEC with partially opened pits and severe mucus
secretion (x B50).

18um BBBB




Fig. 6. Micrograph of the intestine of Nile tilapia at
the control group (A), (B-D) obtained from fish re-
ceived different concentrations of Z. mauritiana
(ZLF). (A), showing normal and regular mucosal
folds supported by oval or rounded CEC (% 650); (B),
intestine of fish received Z. mauritiana at 5 g/kg diet
showing normal mucesal folds covered with ex-
cessive mucous ( x 1000); (C), intestine of fish re-
ceived Z mauritiana at 10 g/kg diet showing normal
mucosal folds packed with oval or munded CEC
{ » 500); (D), intestine of fish received Z mauritiana
at 20 g/kg diet showing slight degeneration of CEC of
mucosal folds covered with excessive mucous
( = B0O0O).
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