Aquaculture 555 (2022) 738254

Contents lists available at ScienceDirect

Aquaculture

journal homepage: www.elsevier.com/locate/aquaculture

Beneficial alterations in growth performance, blood biochemicals, immune  %&&
responses, and antioxidant capacity of common carp (Cyprinus carpio) fed a
blend of Thymus vulgaris, Origanum majorana, and Satureja hortensis extracts

Mohammad Rudiansyah *, Walid Kamal Abdelbasset ™, Saade Abdalkareem Jasim ¢,
Ghasem Mohammadi ®’, Santhi Muttipoll Dharmarajlu ¢, Chairun Nasirin ",
Abduladheem Turki Jalil', Maria Jade Catalan Opulencia’, Mohammed Kadhem Abid ",
Saeid Shahbazi Naserabad

* Department of Internal Medicine, Faculty of Medicine, Universitas Lambung Mangkurat, Banjarmasin, Indonesia

® Department of Hedlth and Rehabilitation Sciences, College of Applied Medical Sciences, Prince Sattam bin Abdulaziz University, Al Kharj, Saudi Arabia
© Department of Physical Therapy, Kasr Al-Aini Hospital, Cairo University, Giza, Egypt

¢ Almaarif University College, Medical Laboratory Technigues Department, Al-anbar, Ramadi, Irag

¢ Persian Gulf and Oman Sea Ecological Research Center, Tranian Fisheries Science Research Institute (IFSRD), Agricultural Research, Education and Extension
Organization (AREEQ), Bandar Abbas, irar:

f Department of Fisheries, Faculty of Natural Resources, University of Tehran, Karaj, fran

# College of Nursing, Jazan University, Jazan, Saudi Arabia

" College of Health Sciences (STIKES) Mataram, Indonesia

| Medical Laboratories Techniques Department, Al-Mustagbal University College, Babylon, Hilla, 51001, Iraq.

J College of Business Administration, Ajman University, Ajman, United Arab Emirates.

¥ Department of Anesthesia, College of Health & Medical Technology, Al-Ayen University, Thi-Qar, Iraq

ARTICLE INFO ABSTRACT
Keywords: A blend of medicinal herbs extracts (BHE) obtained from Thymus vulgaris, Origanum majorana, and Satureja
Aquaculture hortensis fed to common carp (20.57 + 0.66 g; mean + S.D.) at five incremental levels of 0 (control), 0.5%, 1%,

P hyt.ogenic 2%, and 3% of diet for 60 days. At the end of the study, final body weight, body weight increment, specific
;::;iz?:n growth rate, survival rate, and feed conversion ratio were significantly better in the groups fed 1 and 2% BHE
Immunity relative to the control (P < 0.05), and the best values were recorded for fish fed the diet containing 1% BHE.

Common carp According to the results, serum total protein and albumin values showed significant enhancements by 1-3% BHE
compared with the control (P < 0.05). However, globulin concentrations were not affected by BHE inclusion (P
> 0.05). Interestingly, all experimental groups fed with BHE-supplemented diets presented profound declines in
terms of serum cortisol, glucose, triglycerides, cholesterol, aspartate aminotransferase, and alkaline phosphatase
concentrations as compared to the control (P < 0.05). Further, incorporating BHE at levels higher than 1%
reduced alanine aminotransferase activity (P < 0.05). The superoxide dismutase, catalase, and glutathione
peroxidase activities were significantly intensified in serum by diets supplemented with 1-3% BHE than the
control (P < 0.05). In comparison, malondialdehyde contents were dose-dependently diminished upon BHE
additive (P < 0.05). Significantly higher levels of serum lysozyme (LYZ) activity and mucosal total immuno-
globulins (Ig) were found in the 2% BHE group relative to the control, 0.5, or 3% BHE treatments (P < 0.05). The
highest levels of serum total Ig and alternative complement activity (ACHsp) activity as well as skin mucus LYZ
activity were observed in 1% BHE treatment. However, no remarkable differences were detected among treat-
ments for mucus ACHsg activity (P > 0.05). Alkaline phosphatase (ALP) activity showed significant improve-
ments in BHE-supplemented groups as compared to the control (P < 0.05), with the 2% BHE had notably higher
ALP activity than 3% BHE (P < 0.05). Meanwhile, 1 and 2% BHE resulted in significantly enhanced skin mucus
protease activities than the control and 0.5% BHE (P < 0.05). In conclusion, 1% BHE supplementation was the
most optimum dosage favorably improved feed efficiency, growth performance, immunological responses, and
antioxidant status of common carp.
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