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Abstract: The purpose of this study was to examine the effects of varying amounts of powdered Ferula hermonis roots on ovarian function, some blood parameters, and antioxidant status of aged layer hens. Seventy- two 81-week-old Lohmann brown strain hens, weighed 1925 ± 63 g  wereg was used in this study. Four groups were assembled, each consisting of six replicates with three hens per replicate (totaling 18 hens per group). The diets of the first (control), second, third, and fourth groups (G1, G2, G3, and G4) had different amounts of Ferula hermonis root powder: 0, 150, 250, and 350 mg/kg, respectively. The results showed that the serum aspartate aminotransferase (AST) activity in 250 mg/kg Ferula hermonis root powder supplemented was significantly (p≤0.05) decreased compared to other groups. Serum alanine aminotransferase (ALT) activity in the second, third, and fourth groups was significantly (p≤0.05) decreased compared to control group.  Serum superoxide dismutase (SOD) activity in the 350 mg/kg group was significantly (p≤0.05) increased compared to other groups. Higher catalase (CAT) activity was recorded in the fourth group, and a lower concentration of malondialdehyde (MDA) was recorded in the third and fourth groups. Oviduct relative weight, number of yellow follicles, and diameter of white follicles were significantly (p≤0.05) increased in the second, third, and fourth groups compared to the control group. However, ovary relative weight and diameter of yellow follicles were significantly (p≤0.05) increased in the third and fourth groups compared to the second and control groups. A Higher higher number of white follicles was recorded in the fourth group compared to other groups. The results indicated that Ferula hermonis root powder had no significant effect on serum cholesterol, triglycerides, and GPx activity. In conclusion, feeding powdered Ferula hermonis roots to aged laying hens improved their ovarian function, liver enzymes, and antioxidant capacity.	Comment by user1: The abstract does not mention the duration of the experiment. How long did the experiment last? Mention weeks 81 to 89.
 The abstract does not mention the statistical design model; it appears that a completely randomized design was used, which should be mentioned in the text.
	Comment by user1: And the antioxidant	Comment by user1: weigning	Comment by user1: to the control group
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Introduction
Laying hens' performance is bound to decrease with increasing age because of changes in their metabolic and physiological activities, together with noticeable declines in egg production. Zhang et al. (2024) reported that ovarian function decreases with age in chickens, which decreases egg size, shell quality, and overall egg production. Aged hens show changes in the blood indices, including elevated oxidative stress, hormonal disorder, and modified cholesterol levels, accompanied by decreased reproductive efficiency (Gu et al., 2021). To chicken growers who want to increase the productive life of their chickens, such changes could be a challenge because they could bring negative impacts on the health of the chickens and their capacity for maintaining high levels of production. Natural additives, such as medicinal plants or plant extracts, have thus emerged as a method to enhance the health and productivity of poultry (Al-Salhie and Al-Waeli, 2019; Al-Ashoor and Al-Salhie, 2020; Al-Mosawy and Al-Salhie, 2021). Ferula hermonis is one such plant whose potential benefits are shown for poultry. It is a species of the Ferula genus native to the Mediterranean region. Ferula species have been traditionally utilized in medicine for centuries because of their anti-inflammatory, antioxidant, and antimicrobial activities (Daneshniya et al., 2021). Ferula hermonis increases sexual activity, as reported in recent literature (Safi et al., 2020). Ferutinin, one of the bioactive components of Ferula hermonis, is anti-inflammatory and antioxidant in nature (Sattar and Iranshahi, 2017). These types of compounds are likely able to inhibit oxidative stress, which is one of the major causative factors of animal aging (Macrì et al., 2020). Antioxidants increase health and may increase the laying of eggs in birds by removing free radicals, which are linked to cellular damage. Moreover, herb anti-inflammatory effects can be used to decrease the occurrence of inflammation in reproductive tissues, and this may improve the efficiency of egg laying and the productive age of hens (Yang et al., 2024). Blood tests are key to monitoring productivity and health in birds (Adegoke et al., 2018). As shown by Mehlhorn et al. (2022), older laying hens had lower estrogen. Research has shown that Ferula hermonis can improve hormonal balance (Al-Salhie and Al-Hummod, 2019). For instance, research on other herbs has shown that herbal supplements can be used to improve the overall health of poultry by modulating gonadotropins (Al-Salhie and Al-Waeli, 2019; Hana and Al-Salhie, 2024). Ferula hermonis may act as a natural substitute for market additives used in sustaining poultry production by inciting these important parameters of blood. The aim of this study is to examine the effect of Ferula hermonis root powder on some blood parameters, antioxidants status, and ovarian function of aged laying hens.
Materials and methods
This study was conducted at the Animal field, located at the College of Agriculture, University of Basrah, Basrah city, Iraq. Ferula hermonis roots were purchased from local markets in Iraq's Misan province. Ferula hermonis roots' chemical composition was determined in accordance with AOAC (2000). The chemical composition of Ferula hermonis root powder is as shown (dry matter: 96.04 %, organic matter: 90.21 %, crude ash: 9.79 %, ether extract: 15.92 %, crude fiber: 18.50 %, crude protein: 7 %, soluble carbohydrates: 44.83 %).
Experimental design	Comment by user1: Bring the complete food ration table. The table is incomplete.

In this study, 72 Lohmann brown strain hens that were 81 weeks old and , weighed 1925 ± 63 g were used in the current study. Four groups were assembled, each consisting of six replicates with three hens per replicate (totaling 18 hens per group). All of the replicate hens were housed in a cage that was 38 cm wide, 44 cm deep, and 33 cm high. The hens were kept in the study until they were 89 weeks old. The hens were fed an experimental diet for laying hens. The Chemical chemical composition of the diet is presented in Table 1.
Table 1: Chemical composition of aged laying henshens’ diet	Comment by user1: Complete ingredient of diet must mention
	%
	Items

	15
	Crude protein

	2825
	Metabolizable energy (kcal/kg)

	5
	Crude ash

	2.5
	Crude fiber

	4.3
	Calcium 

	0.39
	Available phosphorus

	0.18
	Sodium









The diets of the first (control), second, third, and fourth groups (G1, G2, G3, and G4) contained varying amounts of Ferula hermonis root powder: 0, 150, 250, and 350 mg per kilogram..kilogram. Specialized poultry white LED bulbs that were set up for a daily cycle of 16 hours of light and 8 hours of darkness were used for the lighting. The interior temperature of the house was 20 Cº for the duration of the study.	Comment by user1: 20℃
Sample collection
Six hens from each group had their wing veins sampled for blood at the end of the 89-week period. Following blood centrifugation, two milliliters of blood were extracted and placed in EDTA tubes to separate the serum. Using commercial kits from Biolab Biology Ltd., biochemical parameters (total cholesterol, triglycerides, Aspartate aspartate aminotransferase (AST), Alanine alanine aminotransferase (ALT), superoxide dismutase (SOD), Catalase catalase (CAT), Glutathione  peroxidaseglutathione peroxidase (GPx) and Malondialdehyde malondialdehyde (MDA) were measured. On the 89th week of age, 6 hens from each group were weighed and slaughtered. The ovaries and oviducts were removed and weighed for relative weight determined. The number and diameter )mm) of white and yellow follicles were recorded.   	Comment by user1: The parenthesis is better eliminate	Comment by user1: The explanation of the malondialdehyde measurement method is incomplete. Other parameters are correct with test kits, but please provide a clear explanation regarding the measurement of malondialdehyde.
	Comment by user1: Bring the formula for calculating relative weight in the text. Ovary weight divided by live weight multiplied by 100
	Comment by user1: Explain how to measure the diameter of ovarian follicles.

Statistical analysis	Comment by user1: Explain the statistical model of the design. Was it completely random or a completely randomized block, or what was it? According to the experimental method you described, a completely randomized design was intended. Please mention the model of the design in the text and write its formula as well. For example: if your experimental design is CRD, its formula is: Yij= Ti+µj+Ɛij
Ti= treatment effect
µj=mean treatments
Ɛij=experimental error

The one-way ANOVA procedure was utilized to find the difference between groups, and the statistical packages of social sciences (SPSS, 2018) program was utilized for the statistical analysis of the data. To compare the variations in group means, Duncan's test (1955) was employed.	Comment by user1: Mention the probability level of 5% in the text as well. P< 0.05

Results and discussion
The effects of Ferula hermonis root powder supplementing supplementation on serum cholesterol, triglycerides, AST, and ALT are presented in Table 2. The results indicate that adding Ferula hermonis root powder to the diets of aged laying hens did not affect serum cholesterol and triglycerides. AST and ALT activities were significantly (p≤0.05) decreased in the Ferula hermonis root powder groups when compared to the control group. These findings were contrary to Rafiee et al. (2019) who indicated that an extract of Ferula asafoetida roots reduced the blood cholesterol, triglyceride, and LDL levels in diabetic rats when compared to the controls. According to Khajavi et al. (2023), adding different concentrations of Ferula badrakema root powder (0.75 and 1.5%) decreased the blood cholesterol and triglyceride levels of broiler chickens. Both ALT and AST are thought to be true markers of liver damage, with ALT being the most sensitive liver enzyme to detect liver cell damage (Rašković et al, 2014). Ferula hermoins demonstrated hepatoprotective, hypoglycemic, hypocholesterolemic, and hematenic effects by reducing serum liver enzymes (Hanafi et al, 2010). The results of ALT waswere contrary to Khalaf et al,(al, (2025) who reported that aqueous extract of Ferula hermonis increased the ALT activity in adult male rats.  	Comment by user1: Comparison of the treatments shows that, regarding the AST enzyme, only the G3 treatment group is statistically significant compared to the control group, and other groups do not have a significant difference compared to the control group.
	Comment by user1: were
Table 2. Effect of adding Ferula hermonis root powder on some blood parameters (Mean ± SE)
	G4
	G3
	G2
	G1
	Groups
Parameters

	166.66 ± 2.66
	153.66 ± 18.65
	160.00 ± 26.57
	163.00 ± 19.50
	Cholesterol (mg/100 ml)

	41.33 ± 3.84
	32.00 ± 3.51
	31.00 ± 3.21
	38.33 ± 5.78
	Triglycerides  (mg/100 ml)

	217.73ab ± 11.72
	199.60b ± 7.10	Comment by user1: Why is the enzyme level in this treatment significant with the control group, and a higher concentration of the herbal powder did not have this effect? If you can, discuss this a bit more. It seems that this level of extract or herbal powder has a better effect on reducing the enzyme concentration.

	209.80ab ± 3.20
	244.60a ± 19.80
	AST (IU/L)

	57.00b ± 1.52
	58.00b ± 4.16
	68.66b ± 5.92
	88.00a ± 2.64
	ALT (IU/L)


   
















SE standard error. a, b superscripts within rows indicate significant differences P ≤ 0.05.

The effects of Ferula hermonis root powder supplementing supplementation on serum SOD, CAT, GPx, and MDA concentration are summarized in Table 3. The results indicate that adding Ferula hermonis root powder to the diets of aged laying hens did not affect serum GPx activity. While, SOD  activitySOD activity was significantly (p≤0.05) increased in the fourth group when compared to other groups. On the other hands, CAT activity was significantly (p≤0.05) increase in the fourth and third groups when compared to second group. The third and fourth groups did not differ significantly from the control group. MDA concentration was significantly (p≤0.05) decreased in the  thirdthe third and fourth groups when compared to other groups. Numerous species of Ferula are known to have a significant regulatory effect against oxidative stress and to have a powerful antioxidative effect by promoting the activity of glutathione peroxidase, superoxide dismutase, and catalase while decreasing levels of malondialdahyde, and reactive oxygen species (Ghasemi et al., 2021). Many biological activities of Ferula hermonis have been documented, including antioxidant properties (El Rashed et al., 2021). Ferula foetida regel has been shown by Nabavi et al. (2011) to have exceptional antioxidant and anti-hyperlipidemia properties. Since the phenols and flavonoids in this plant's extract are what give it its biological effect, it will be beneficial to investigate towards this theory. According to Deniz et al. (2019), ferula roots might protect rat livers from oxidative damage caused by carbon tetra chloride. The increased activity of oxidative enzymes such as GPx and SOD demonstrated that it restored the hepatic antioxidant defense system and reduced lipid oxidation. Latifi et al. (2019) the antioxidant activity of Ferula oleo-gum-resin extract is likely linked to its anti-hypolipidemic properties. Ferulic acid, umbellifer one, and quercetin are examples of phenolic, flavonoid compounds that may be important to its mechanism of action.
Table 3. Effect of adding Ferula hermonis root powder on serum antioxidants status (Mean ± SE)
	G4
	G3
	G2
	G1
	Groups
Parameters

	641.33a ± 89.49
	434.33b ± 70.96
	389.00b ± 22.14
	352.00b ± 38.21
	SOD 
µmol/L

	231.00a ± 22.47
	231.33a ± 14.88
	157.00b ± 25.00
	168.66ab ± 19.67
	CAT  
µmol/L

	434.00 ± 41.03
	340.66 ± 14.24
	383.00 ± 52.77
	388.66 ± 44.68
	GPx  
µmol/L

	14.27b ± 1.34
	15.77b ± 2.20
	16.77ab ± 0.40
	22.55a ± 2.94
	MDA  
µmol/L


   













SE standard error. a, b, superscripts within rows indicate significant differences P ≤ 0.05.

The effects of Ferula hermonis root powder supplementing supplementation on female reproductive system relative weight and follicles development are showed shown in Table 4. Oviduct relative weight, number of yellow follicles and diameter of white follicles were significantly (p≤0.05) increased in the Ferula hermonis root powder groups when compared to the control group. While, ovary relative weight and diameter of yellow follicles were significantly (p≤0.05) increased in the third and fourth groups when compared to the second, and control groups. On the other hands, the number of white follicles was significantly (p≤0.05) increased in the fourth group when compared to the other groups. Ferula, a dietary supplement, stimulated the production of reproductive hormones and enhanced the expression of the reproductive genes FSHR and ERα in older laying hens. By promoting follicle growth and ovulation, these effects were beneficial for ovarian function and increased production efficiency over the course of the post-peak egg-laying period. These results show that the Ferula supplement can improve the laying hens' reproductive gene expression, hormonal profile, egg quality, and productivity (Hao et al., 2021). According to Hao et al. (2021), there were more smallsmaller yellow, small white, and middle white follicles in 100 mg/kg Ferula. Onal and Güzey (2019) found that the control group had more large follicles and the Ferula communis- supplemented groups had more small follicles in Awassi ewes. According to Canogullari et al. (2009), Japanese quail reproductive performance was negatively impacted by Ferula elaeochytris root powder.
Table 4. Effect of adding Ferula hermonis root powder on ovary, oviduct and follicular development (Mean ± SE)
	G4
	G3
	G2
	G1
	Groups
Parameters

	2.89a ± 0.04
	2.82a ± 0.02
	2.61ab ± 0.14
	1.92b ±
 0.40
	Relative weight of ovary (%)

	3.90a ± 0.01
	3.80a ± 0.07
	3.44a ± 0.07
	2.77b ±
 0.26
	Relative weight of oviduct (%)

	6.33a ± 0.33
	6.00a ± 0.57
	6.66a ± 0.33
	4.33b ± 
0.33
	Number of yellow follicles 

	25.87a ± 1.44
	24.96a ± 0.68
	21.82ab ± 1.84
	19.37b ± 0.56
	 Diameter of yellow follicles (mm)  

	36.33a ± 1.20
	33.50ab ± 1.44
	30.33ab ± 0.88
	26.66b ± 3.84
	Number of white follicles

	5.56a ± 0.24
	5.66a ± 0.40
	5.56a ± 0.09
	4.42b ± 0.22
	Diameter of white follicles (mm)  


   




















SE standard error. a, b,c superscripts within rows indicate significant differences P ≤ 0.05.

Conclusions	Comment by user1: In this section, you can also mention the concentration and optimal amount of plant extract or powder. Considering the discussion section, for example, high amounts can or may have adverse effects. Or, mention that the use of this herbal supplement ultimately helps to improve the production efficiency and economic traits of the flock in terms of the health of laying hens.

Dietary supplementation of Ferula hermonis root powder to aged laying hens enhanced liver enzymes, antioxidant capacity, and ovarian function by encouraging follicles development. No adverse effects were showed shown on serum cholesterol, triglycerides and GPx activity.
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