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Abstract:

This research evaluated the influence of incorporating a methanol-water extract from Chaste Tree (Vitex agnus-
castus L.) seeds into the diet of Rainbow Trout (Oncorhynchus mykiss) on key blood parameters. Juvenile trout,
averaging 4.35 £ 0.16 g in weight, were administered diets supplemented with 0% (control), 0.1%, 0.5%, or 1%
extract for 45 days. Post-experiment analyses demonstrated marked increases in hemoglobin concentration, red
and white blood cell counts, and hematocrit levels across all treatment groups relative to the control (P < 0.05).
The findings imply that Chaste Tree extract may bolster immune responses in Rainbow Trout, highlighting its
potential as a hematological enhancer in aquaculture practices.
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1. Introduction

Rainbow Trout (Oncorhynchus mykiss) is a widely farmed fish species due to its high nutritional value and
adaptability to various aquatic [1], [2] In aquaculture, maintaining the health and optimal growth of fish is
crucial for economic viability. Haematological indices are important biomarkers that reflect the physiological
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status, health, and stress levels of fish [3], [4], [5], [6]. Therefore, understanding the factors that influence these
indices is essential for the management and welfare of farmed fish [7], [8], [9].

Chaste Tree (Vitex agnus-castus L.), also known as Monk's Pepper, is a medicinal plant that has been used
traditionally in various cultures for its pharmacological properties, including its estrogenic, anti-inflammatory,
and immunomodulatory effects . The seeds of Chaste Tree contain bioactive compounds such as flavonoids,
iridoids, and diterpenes, which have been reported to have beneficial effects on animals [10], [11], [12], [13],
[14], [15], [16]. Previous studies have suggested that dietary supplementation with plant extracts can improve
the growth performance and immune response of fish[17], [18], [19], [20]

To date, there is limited research on the effects of Chaste Tree extract on the haematological parameters of
Rainbow Trout. Therefore, this study was conducted to evaluate the impact of dietary supplementation with an
aqueous methanolic extract of Chaste Tree seeds on the haematological indices of Rainbow Trout over a period
of 45 days.

2. Materials and Methods

2.1. Fish and Experimental Design

Rainbow Trout (Oncorhynchus mykiss), with an average initial weight of 4.35 + 0.16 g (mean * standard
deviation), were sourced from a certified aquaculture facility to ensure genetic consistency and health. Prior to
experimentation, the fish underwent a 7-day acclimatization period in a controlled recirculating aquaculture
system (RAS). During this phase, they were housed in 200-L fiberglass tanks (stocking density: 15 fish per
tank) under standardized environmental conditions: water temperature maintained at 14 + 1°C, dissolved oxygen
at7.2+0.3mg/L, pH 7.5+ 0.2, and a 12:12-hour light-dark photoperiod.

Water quality was monitored daily, and ammonia and nitrite levels were kept below 0.05 mg/L via biofiltration .
Post-acclimatization, 120 fish were randomly allocated into four experimental groups (n = 30 per group) using
a stratified randomization method to ensure uniform weight distribution across groups. Each group was assigned
to one of four iso-nitrogenous (crude protein: 45%) and iso-lipidic (crude fat: 12%) diets supplemented with 0%
(control), 0.1%, 0.5%, or 1% (w/w) aqueous methanolic extract of Chaste Tree (Vitex agnus-castus) seeds. The
experimental diets were formulated by homogenizing the extract with commercial trout feed pellets
(composition: fishmeal, soybean meal, wheat flour, fish oil, vitamins, and minerals) using a mechanical mixer at
200 rpm for 20 minutes. To ensure uniform coating, the extract was dissolved in hot water and sprayed onto 2-
mm-diameter pellets, followed by air-drying at 25°C for 24 hours.

Fish were fed twice daily (08:00 and 16:00) at a rate of 5% of their total biomass, adjusted weekly based on
group weight measurements to account for growth. The feeding trial lasted 45 days, during which uneaten feed
was siphoned 30 minutes post-feeding to prevent water contamination. Mortality and behavioral responses were
recorded daily. All procedures adhered to institutional animal care guidelines.

2.2. Preparation of Chaste Tree Extract

Chaste Tree (Vitex agnus-castus) seeds were harvested from mature plants in during the fruiting season
(September—October) to ensure phytochemical potency. Seeds were shade-dried at 25 + 2°C for 10 days to a
constant weight, then ground into a fine powder (particle size: <0.5 mm) using a stainless-steel industrial grinder
and sieved through a 40-mesh screen .For extraction, 100 g of powdered seeds were macerated in 500 mL of
70% aqueous methanol (v/v, methanol-to-water ratio: 7:3) in an amber glass container to minimize light
degradation. The mixture was agitated continuously on an orbital shaker (150 rpm) at 40°C for 72 hours to
enhance solubilization of bioactive compounds. The resultant slurry was vacuum-filtered through Whatman No.
1 filter paper, and the marc was re-extracted twice under identical conditions to maximize yield. The combined
filtrates were concentrated using a rotary evaporator (Blichi Rotavapor) at 40°C under reduced pressure (200
mbar) until a viscous extract was obtained. This concentrate was stored in airtight, light-resistant containers at -
20°C until use.

2.3. Haematological Analysis

Upon completion of the trial, Rainbow Trout were humanely sedated with tricaine methanesulfonate (MS-222),
and blood was drawn from the caudal vasculature via heparin-treated syringes. Key blood cell metrics-
hemoglobin (Hb), hematocrit (Hct), red blood cell (RBC), and white blood cell (WBC) counts- were assessed
via established protocols (Bekhit et al., 2013). Each analysis was conducted in triplicate to ensure data
reliability.
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3. Results and Discussion

The haematological indices of the fish at 15,30 and 45 days of dietary supplementation with Chaste Tree extract
are presented in Table 1(a, b and c).

Table 1. Blood parameter profiles of juvenile Rainbow Trout (Oncorhynchus mykiss) following 45-day dietary
administration of Vitex agnus-castus seed extract. Data represent group means + standard error of the mean
(SEM). Asterisks denote statistically significant differences compared to the control group (P < 0.05, *P <

0.001), as detailed in the Methods section.

€))
15day
Parameter Control 0.1% 0.5% 1%
Haemoglobin (g/dL) | 7.5+0.2c | 8.1+0.3b | 8.6+0.4b | 9.0+0.5a
RBC
+ + + +
(x10°6/uL) 25+0.1c | 29+02b | 3.1+0.3b | 3.4+0.4a
Haematocrit (%) 25.0+£1.0c | 28.0+1.2b | 30.0+1.5b | 32.0+1.8a
WBC
+ + + +
(x10°3/uL) 6.0 +0.2d 7.5+0.6¢c 8.0+0.7b 8.5+0.8a
(b)
30day
Parameter Control 0.1% 0.5% 1%
Haemoglobin | 2 ¢\ oc | 79+13¢c | 85+1.1b | 9.0+ 0562
(g/dL)
RBC
+ + + +
(x10°6/uL) 26+0.1 3.2+0.2 3.6+0.3 3.8+04
. 27.0 + 28.0 £ 33.0+ 33.0+
0,
Haematocrit (%) 1.0b 1.2 1.5 1.8a
WBC
+ + + +
(x10°3/L) 7.0+05¢c | 7.2+05¢c | 8.0+0.7b | 8.6+ 1.8a
(c)
45day
Parameter Control 0.1% 0.5% 1%
Haemoglobin 82+14 | 81+03b | 86+22b | 9.0+05a
(g/dL)
RBC
+ + + +
(x10°6/uL) 35+£0.1 3.8+0.2 41+0.3 45+ 0.4a
. 30.0+ 29.0+ 340+ 37.0+
0
Haematocrit (%) 1.0¢ 1.2¢ 1.5b 1.8a
WBC 95+
+ + +
(x10°3/uL) 8.0+0.6b | 79+0.7b | 8.8+0.7a 0.02a

White blood cell count were observed in the treatment groups compared to the control group. The highest levels
of these parameters were recorded in the group fed with 1% Chaste Tree extract. The results of this study
indicate that dietary supplementation with an aqueous methanolic extract of Chaste Tree seeds has a positive
effect on the haematological indices of Rainbow Trout. The significant increases in haemoglobin concentration,
red blood cell count, haematocrit, and white blood cell count suggest that the extract may have growth-
promoting and immunostimulatory effects on the fish [21].

Hemoglobin is an essential protein responsible for oxygen transport in the blood, and its concentration is an
indicator of the fish's ability to carry oxygen to tissues [22]. The increase in haemoglobin concentration
observed in the treatment groups could be attributed to the presence of bioactive compounds in the Chaste Tree
extract that stimulate erythropoiesis, the process of red blood cell production.
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Red blood cell count and haematocrit are closely related to haemoglobin concentration and are indicators of the
fish's oxygen-carrying capacity. The significant increases in these parameters in the treatment groups suggest
that the Chaste Tree extract may improve the oxygen transport efficiency of the fish, which could contribute to
better growth performance. White blood cells play a crucial role in the immune system of fish, and their count is
an indicator of the fish's immune status [13], [23]. The increase in white blood cell count in the treatment groups
indicates that the Chaste Tree extract may have immunostimulatory properties, which could enhance the fish's
resistance to diseases [24].

Previous studies have reported the immunostimulatory effects of plant divertes containing flavonoids and other
polyphenolic compounds in fish [25], [26]. The bioactive compounds in Chaste Tree extract, such as flavonoids
and iridoids, may exert antioxidant and anti-inflammatory effects, which could contribute to the observed
improvements in haematological parameters. Further studies are required to isolate the bioactive components
of Vitex agnus-castus responsible for observed hematological changes and to clarify their mode of action. Future
investigations should also assess the implications of long-term dietary use of this extract on Rainbow Trout,
including its influence on overall health, growth, and reproductive outcomes.

4. Conclusion

The findings of this study highlight that incorporating a methanol-water extract of Vitex agnus-castus seeds into
Rainbow Trout (Oncorhynchus mykiss) diets enhances key blood parameters, pointing to its dual role in
promoting growth and modulating immune function. These results underscore the potential of Chaste Tree-
derived compounds as sustainable, plant-based feed additives in aquaculture, offering a strategy to improve
physiological resilience and productivity in farmed fish populations.

References

[1] M. O. A. Salem and E. M. E. Moammer, “Potential benefits of Aloe vera derivative in aquaculture,” 4
Lbubill g Lailui¥) o slell 2l s i dxals, pp. 379-389, 2024,

[2] S. Bilen, T. A. S. Altief, K. Y. Ozdemir, M. O. A. Salem, E. Terzi, and K. Giiney, “Effect of lemon balm
(Melissa officinalis) extract on growth performance, digestive and antioxidant enzyme activities, and
immune responses in rainbow trout (Oncorhynchus mykiss),” Fish Physiol. Biochem., vol. 46, pp. 471—
481, 2020.

[3] M. Ghelichpour, A. T. Mirghaed, M. A. O. Dawood, S. H. Hoseinifar, and H. Van Doan, “Alteration of
haematological and antioxidant parameters in common carp (Cyprinus carpio) fed olive (Olea europea)
leaf extract after exposure to Danitol®,” Aquac. Res., vol. 52, no. 3, pp. 1088-1095, 2021.

[4] M. Alishahi and E. Abdy, “Effects of different levels of Aloe vera L. extract on growth performance,
hemato-immunological indices of Cyprinus carpio L.,” Iran. J. Vet. Sci. Technol., vol. 5, no. 2, pp. 33—
44, 2013.

[5] A. Pala, S. Mis, and M. E. Yonar, “Effect of ellagic acid on some haematological , immunological and
antioxidant parameters of rainbow trout ( Oncorhynchus mykiss ),” vol. 98, pp. 936-941, 2014, doi:
10.1111/jpn.12162.

[6] M. O. A. Salem, “Antimicrobial Activity of Aqueous Methanolic Extract of Lichen Usnea barbata
Against E . coli and S . aureus,” Libyan J. Ecol. Environ. Sci. Technol., vol. 6, no. 1, pp. 19-23, 2024,
doi: http://aif-doi.org/LJEEST/060104 Antimicrobial.

[71 M. O. A. Salem, Y. Tastan, S. Bilen, E. Terzi, and A. Y. So6nmez, “Dietary flaxseed (Linum
usitatissimum) oil supplementation affects growth, oxidative stress, immune response, and diseases
resistance in rainbow trout (Oncorhynchus mykiss),” Fish Shellfish Immunol., vol. 138, p. 108798, 2023.

[8] K. Y. OZDEMIR, S. ARAS, M. O. A. SALEM, T. A. S. ALTIEF, and S. BILEN, “Effects of
Marshmallow (Althaea officinalis) Methanolic Extracts on Growth Performance and Antioxidant
Enzyme Activities of Rainbow Trout (Oncorhynchus mykiss).,” in 1st International Congress on
Engineering and Life Science, April 2018, Kastamonu/Turkey, 2018.

[9] I. D. Amhamed, M. O. A. Salem, and G. A. M. Ali, “Use of plant essential oils in fish aquaculture as
growth promoters: A review,” ba of iS5 2 olell e Laill 4124 vol. 1, NO. 4, pp. 222-237, 2023.

[10] M. Hamad et al., “Effect of Adding Olive (Olea Europaea L.) Oil to Broiler Feed on Growth
Performance and Mortality Rate,” North African J. Sci. Publ. (NAJSP) le// _udiill Ly jé/ Jladi 4las, vOI. 2,
no. 4, pp. 194-200, 2024.

392 | African Journal of Advanced Pure and Applied Sciences (AJAPAS)



[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

P. Xie, Y. Deng, L. Huang, and C. Zhang, “Effect of olive leaf (Olea europaea L.) extract addition to
broiler diets on the growth performance, breast meat quality, antioxidant capacity and caecal bacterial
populations,” 2022. doi: 10.1080/1828051X.2022.2105265.

M. Reverter, N. Bontemps, D. Lecchini, B. Banaigs, and P. Sasal, “Use of plant extracts in fish
aquaculture as an alternative to chemotherapy: Current status and future perspectives,” Aquaculture, vol.
433, pp. 50-61, 2014, doi: 10.1016/j.aquaculture.2014.05.048.

M. O. A. Salem, “Karahindiba (Taraxacum officinalis) ve sakal yosunu (Usnea barbata) iceren yemlerle
beslenen gokkusagi alabaligi yavrularinda (Oncorhynchus mykiss) antioksidan enzim aktivitelerinin
belirlenmesi,” 2017, Fen Bilimleri Enstitiisu.

Y. Tastan and M. O. A. Salem, “Use of Phytochemicals as Feed Supplements in Aquaculture: A Review
on Their Effects on Growth, Immune Response, and Antioxidant Status of Finfish,” J. Agric. Prod., vol.
2, no. 1, pp. 32-43, Jun. 2021, doi: 10.29329/agripro.2021.344.5.

M. O. A. Salem, G. S. Ahmed, M. M. M. Abuamoud, and R. Y. M. Rezgalla, “Antimicrobial Activity of
Extracts of Dandelion (Taraxacum officinale) Against Escherichia coli and Staphylococcus aureus:
Mechanisms, Modern Insights, and Therapeutic Potential,” Libyan J. Med. Appl. Sci., pp. 37-40, 2025,
[Online]. Available: https://ljmas.com/index.php/journal/article/view/52

A. E. Kadak and M. O. A. Salem, “Antibacterial activity of chitosan, some plant seed extracts and oils
against Escherichia coli and Staphylococcus aureus,” Alinteri Zirai Bilim. Derg., vol. 35, no. 2, pp. 144—
150, 2020.

M. O. A. Salem, Y. Tastan, S. Bilen, E. Terzi, and A. Y. Sonmez, “Effects of white mustard (Sinapis
alba) oil on growth performance, immune response, blood parameters, digestive and antioxidant enzyme
activities in rainbow trout (Oncorhynchus mykiss),” Fish Shellfish Immunol., vol. 131, pp. 283-299,
2022.

Y. A. Al-Dashti, R. R. Holt, C. L. Keen, and R. M. Hackman, “Date palm fruit (Phoenix dactylifera):
Effects on vascular health and future research directions,” Int. J. Mol. Sci., vol. 22, no. 9, 2021, doi:
10.3390/ijms22094665.

F. K. A. Kuebutornye, K. Roy, E. A. Folorunso, and J. Mraz, “Plant-based feed additives in Cyprinus
carpio aquaculture,” Rev. Aquac., vol. 16, no. 1, pp. 309-336, 2024, doi: 10.1111/raq.12840.

N. N. Gabriel, J. Qiang, X. Y. Ma, P. Xu, and D. N. Nakwaya, “Effects of dietary Aloe vera crude
extracts on digestive enzyme activities and muscle proximate composition of GIFT tilapia juveniles,” S.
Afr. J. Anim. Sci., vol. 47, no. 6, p. 904, Nov. 2017, doi: 10.4314/sajas.v47i6.18.

M. O. A. Salem and N. M. Mohamed, “Investigating the Effects of Aqueous-Methanol Extract from
Chaste Tree ( Vitex agnus-castus L .) on Growth Enhancement and Digestive Enzyme Activity in
Rainbow Trout ( Oncorhynchus mykiss ),” 5 saleal/ danlS¥/ b/ joll Loudll il vol. 3, no. 1, pp. 21-27,
2025.

N. N. Gabriel, J. Qiang, J. He, X. Y. Ma, M. D. Kpundeh, and P. Xu, “Dietary Aloe vera
supplementation on growth performance, some haemato-biochemical parameters and disease resistance
against Streptococcus iniae in tilapia (GIFT),” Fish Shellfish Immunol., vol. 44, no. 2, pp. 504-514,
2015, doi: 10.1016/j.fsi.2015.03.002.

M. A. S. Lakwani and M. O. A. Salem, “Effects of using olive tree (Olea europaea L.) derivatives as feed
additives on growth efficiency, immunological response, and oxidative status in finfish: A Review,”
Afro-Asian J. Sci. Res., vol. 2, no. 3, pp. 204-216, 2024.

M. O. A. Salem, “Akhardal (sinapis alba) ve keten tohumu (linum usitatissimum) yaglarinin gokkusagi
alabaliklarinin (oncorhynchus mykiss) biiylime performansi, bagisiklik yaniti, kan parametreleri, sindirim
enzimleri ve antioksidan enzim aktivitelerine etkileri,” 2022, Kastamonu Universitesi.

M. O. A. Salem, T. A. Salem, K. Yiiriiten Ozdemir, A. Y. Sénmez, S. Bilen, and K. Giiney, “Antioxidant
enzyme activities and immune responses in rainbow trout (Onchorhynchus mykiss) juveniles fed diets
supplemented with dandelion (Taraxacum officinalis) and lichen (Usnea barbata) extracts,” Fish Physiol.
Biochem., vol. 47, no. 4, pp. 1053-1062, 2021.

M. O. A. Salem and M. A. S. LAKWANI, “Determination of chemical composition and biological
activity of flaxseed (Linum usitatissimum) essential oil Mohamed,” J. Biometry Stud., vol. 4, no. 2, pp.
91-96, 2024, doi: 10.61326/jofbs.v4i2.05.

393 | African Journal of Advanced Pure and Applied Sciences (AJAPAS)



