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Introduction: In recent years, consideration has been given to changing the sex of a female bird to male because
it has the functional characteristics of the male phenotype, and the technique of in ovo injection is used to achieve
this. For this purpose, the production process of some sex hormones in broiler chickens is changed by injecting a
substance containing anti-aromatase. The aromatase enzyme (Arom P450) is considered a key enzyme in estrogen
synthesis. The administration of aromatase inhibitors leads to the inhibition of estrogen synthesis (a hormone
responsible for ovarian structure and secondary sexual characteristics) in females and the production of males
with female genotypes. Therefore, if aromatase enzyme expression is inhibited in some way, it can be expected
that the percentage of male chicken production will increase. Aromatase inhibitors can be divided into two main
groups in terms of production source, including synthesized and herbal compounds. Among the herbal extracts
containing anti-aromatase are nettle root, button mushroom, garlic, green tea, and tomato. On the other hand, the
results of some studies have shown that the performance indicators of male and female poultry during the breeding
period, such as daily feed intake (DFI), daily weight gain (DWG), feed conversion ratio (FCR), as well as the
activity of the digestive system, especially the small intestine, are different and the ability to use nutrients, growth
rate and FCR are better in males than females. According to male poultry characteristics, if the number of males
in the flock increases, more profitability can be achieved in the production process. Therefore, the objectives of
the current study were to determine the effects of in ovo injection of nettle extract, mushroom extract, and their
mixture on hatched chickens, performance, and intestinal indicators of Ross 308 broiler chickens.

Materials and methods: This study was conducted to investigate the in ovo injection effects of nettle and
mushroom extracts, and their mixture on hatchability, the percentage of male chickens produced, and some
intestinal parameters in broilers. 500 fertilized eggs were divided into five treatments and four replicates (25 eggs
per replicate). Experimental treatments included: 1. Nettle hydroalcoholic extract (containing 300 micrograms of
dry matter per 0.1 cc of injectable substance), 2. Mushroom hydroalcoholic extract (containing 500 micrograms
of dry matter per 0.1 cc of injectable substance), 3. Mushroom and nettle extracts mixture (containing 400
micrograms of dry matter per 0.1 cc of injectable substance), 4. Positive control (distilled water), and 5. Negative
control (eggs without any injection). The experimental design was a completely randomized block design.
Samples were divided into five treatment groups, with each treatment group having four replications based on the
gender segregation of the chicks into male and female. The experimental diet was used based on the requirements
of the Ross strain during three periods, including starter, grower, and finisher. After the chickens were hatched,
performance and intestinal indices were measured.
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Results and discussion: The results showed that the number of hatched chicks was affected by experimental
treatments. Therefore, the lowest hatch percentage was related to URE treatment chicks. The number of normally
hatched male chickens, performance indices, and intestinal parameters were not affected by the experimental
treatments (P>0.05). The lack of significant difference in the number of male chickens in the experimental
treatments may be due to the incorrect selection of the concentration of the experimental extract. Furthermore,
villi height, crypt width, and villi surface absorption area were not affected by experimental treatment (herbal
extracts). In comparison, DWG and FCR significantly improved by the sex effect (P<0.05). Regarding the
difference in the performance of male and female broiler chickens, it has been reported that these two sexes have
a significant difference in DFI and FCR. It has also been reported that the increase in BWG and the weight of
different parts of the carcass in males was higher than in females, which is consistent with the findings of the
current research regarding all three indicators of DFI, DWG, and FCR.

Conclusions: Although there was no significant increase in the number of hatched male chickens in this study, it
is recommended to optimize the preparation and production conditions of plant extracts containing anti-aromatase
by focusing on extracting the pure active ingredient to achieve a higher percentage of male chickens in the flock.
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Table 1. Ingredients and nutrient composition of the basal diet

Ingredients Starter Grower Finisher
(0-10 d) (11-24 d) (25-42 d)
Corn 521.45 546.11 594.06
Soybean meal 398.00 382.11 329.47
Soybean oil 16.21 31.87 39.08
Corn gluten meal 19.63 0.00 0.00
CaCoO3 9.86 9.01 8.37
DCP 19.80 17.56 15.76
NaCl 2.35 2.67 2.17
NaHCO3 1.47 1.10 1.88
L-Thre 98% 1.06 0.66 0.55
DL- Met 99% 3.11 2.82 2.56
L-Lys HCL 78% 2.05 1.08 1.10
Vit-premix! 2.50 2.50 2.50
Min-premix? 2.50 2.50 2.50
Total 1000 1000 1000
Calculated composition
Metabolisable energy (kcal/kg) 2850 2950 3050
Crude protein (%) 22.17 20.46 18.59
Methionine (%) 0.64 0.58 0.53
Methionine + Cystine (%) 0.99 0.91 0.84
Lysine (%) 1.34 1.20 1.08
Threonine (%) 0.95 0.85 0.76
Valine (%) 1.03 0.96 0.87
Arginine (%) 1.44 1.36 1.22
Isoleucine (%) 0.93 0.86 0.78
Digestible methionine (%) 0.61 0.56 0.51
Digestible methionine + cysteine (%) 0.90 0.83 0.76
Digestible lysine (%) 1.22 1.09 0.98
Digestible threonine (%) 0.82 0.73 0.66
Digestible valine (%) 0.91 0.85 0.77
Digestible arginine (%) 1.33 1.27 1.14
Digestible isoleucine (%) 0.83 0.78 0.70
Crude fat (%) 4.49 6.01 6.80
Linoleic acid (%) 2.13 2.98 3.43
Crude fiber (%) 3.14 3.09 2.94
Ca(%) 0.96 0.87 0.79
Available phosphorus (%) 0.48 0.44 0.40
Na (%) 0.15 0.15 0.15
K (%) 0.89 0.87 0.78
Cl (%) 0.23 0.23 0.20
Electrolyte balance ( mEqg/kg) 228 223 210

! Vitamin supplement per kilogram of diet contains: vitamin A: 3600000 international units, vitamin D3: 800000 international
units, vitamin E: 7200 international units, vitamin K3: 0.8 mg, vitamin By: 0.7 mg, vitamin Bz: 2.64 mg, vitamin B3: 11.88 mg,
vitamin Bs: 2.92 mg, vitamin Be: 1.17 mg, vitamin Bo: 0.4 mg,

vitamin Bi2: 0.006 mg, choline: 100 mg.

2 Mineral supplement per kilogram of diet contains: Manganese: 39.68 mg, Iron: 20 mg, Copper: 4 mg, Zinc: 33.88 mg, lodine:
0.39 mg, Selenium: 0.08 mg.
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Table 2. Effect of experimental treatments on hatchability, normal chicken, and the percentage of male

hatched chicks
Item URE AGE  Mix PC NC P-value
Hatchability (%) 81 99 96 92 98 <0.0001
Normal chicken number 80 99 96 92 98 0.31
Male chicken (%) 46.25 52.58 46.83 51.65 46.40 0.83
URE: Nettle extract, AGE: Mushroom extract, Mix: Mixture, PC: Positive control, NC: Negative control
0, les y ialojl (lojlas 1T Jour
Table 3. Effect of experimental treatments on broiler chicken performance
Item URE AGE Mix PC NC SEM P-value
Starter (1-10 d)
Feed intake (g/d) 24.97° 24.55% 24.69° 22.28b 23.74%® 0.57 0.01
Body weight gain (g/d) 18.02° 17.43%® 18.05*  15.10° 17.29% 0.61 0.01
FCR! 1.38%® 1.41% 1.37° 1.47 1.38® 0.02 0.02
Grower (11-24 d)
Feed intake (g/d) 63.35 63.61 64.83 62.98 61.20 2.38 0.87
Body weight gain (g/d) 40.43 40.51 41.84 41 37.43 1.91 0.55
FCR 1.56" 157° 155" 154 1.66" 0.02 0.04
Finisher (25-42 d)
Feed intake (g/d) 166.43°  172.49"  168.13"  156.26" 162.94" 2.56 0.001
Body weight gain (g/d) 92.71 95.99 95.09 89.73 92.10 2.25 0.32
FCR 1.80 1.80 1.77 1.74 1.77 0.03 0.68
Whole period (1-42 d)
Feed intake (g) 98.17°  100.43"  99.23" 9230 95.21% 1.87 0.02
Body weight gain (g) 57.38 58.53 58.82 53.32 55.73 1.49 0.07
FCR 1.71 1.72 1.68 1.73 1.71 0.02 0.83

b Means within the same row indicated by different letters are significantly different (P<0.05).
URE: Nettle extract, AGE: Mushroom extract, Mix: Mixture, PC: Positive control, NC: Negative control

! Feed Conversion Ratio
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Table 4. Effect of sex on the performance of broiler chicken
Item Male Female SEM P-value
Starter (1-10 d)
Feed intake (g/d) 24.74 23.33° 0.72 0.009
Body weight gain (g/d) 17.76* 16.60° 0.77 0.04
FCR! 1.39 141 0.02 0.43
Grower (11-24 d)
Feed intake (g/d) 64.43 61.96 3 0.25
Body weight gain (g/d) 41.48 39.01 241 0.15
FCR 1.55 1.60 0.03 0.08
Finisher (25-42 d)
Feed intake (g/d) 177.522 152.98P 3.24 <0.0001
Body weight gain (g/d) 101.06* 85.19° 2.85 <0.0001
FCR 1.76 1.79 0.04 0.23
‘Whole period (1-42 d)
Feed intake (g/d) 102.94° 91.20 237 <0.0001
Body weight gain (g/d) 61.10* 52.41° 1.88 <0.0001
FCR 1.68° 1.742 0.03 0.03

> Means within the same row indicated by different letters are significantly different (P<0.05).

! Feed Conversion Ratio
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Table 5. Effect of experimental treatments on intestinal indices

Item URE AGE Mix PC NC SEM P-value
VH (um) 744.93 759.26 734.28 761.02 77134 28.52 0.72
CD (um) 186.92 200.05 186.29 169.97 162.83 13.37 0.06
viC 402" 3.82° 416" 450™ 4.75" 0.29 0.02
VSA (um2)  244556.44 241331.64 23530428 239665.53 244181.91 11483.04 0.22
DW 0.69 0.67 0.68 0.73 0.67 0.03 0.36
W 2.33 2.06 2.35 2.45 2.40 0.15 0.11
W 1.94 1.78 1.85 2.00 1.98 0.11 0.23
DL (cm) 83.43 81.25 81.12 84.68 84.18 227 0.39
JL (cm) 8231 78.81 82.28 85.93 85.62 3.09 0.15
IL (cm) 31.93 31.56 32.12 32.00 32.56 1.01 0.90

b Means within the same row indicated by different letters are significantly different (P<0.05).
VH: Villus height, CD: Crypt depth, V/C: Villi to crypt ratio, VSA: Villus surface area, DW: Duodenum weight, JW: Jejunum
weight, IW: Ileum weight, DL: Duodenum length, JL: Jejunum length, IL: Ileum length

Fig. 1. Transverse section of the jejunum of the intestinal tissue of Ross 308 broiler chickens at the age of 42

days. The effect of experimental treatments of nettle extract (URE), mushroom extract (AGE), mixture extract

(Mix), positive control (PC), and negative control (NC) on villi (V) and crypt (C). IG shows intestinal glands.
Hematoxylin and Eosin staining. 200X.
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Table 6. Effect of sex on various intestinal parameters

Item Male Female SEM P-value
VH (um) 753.63 754.70 20.17 0.95
CD (um) 173.32 189.10 0.07 9.45
V/C 4.42 4.07 0.20 0.06
VSA (um?) 243608.13 238407.78 8119.73 0.51
DW 0.712 0.67° 0.02 0.04
W 2.40 2.24 0.10 0.09
W 1.95 1.87 0.07 0.29
DL (cm) 85.67% 80.20° 1.61 0.0006
JL (em) 83.65 82.32 2.18 0.50
IL (cm) 32.20 31.87 0.71 0.61

b Means within the same row indicated by different letters are significantly different (P<0.05).
VH: Villus height, CD: Crypt depth, V/C: Villi to crypt ratio, VSA: Villus surface area, DW: Duodenum weight, JW: Jejunum

weight, IW: Ileum weight, DL: Duodenum length, JL: Jejunum length, IL: Ileum length
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