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Abstract:

Introduction: In 2020, the Food and Agriculture Organization (FAO) reported that Iran produced over
200,000 tons of rainbow trout, accounting for more than 25% of global production. Challenges like low
water quality, high fish density and inadequate feed weaken their immune systems, leading to reduced
growth and greater susceptibility to infectious diseases. The primary method for controlling infections has
been the use of antibiotics. However, this reliance has caused problems such as drug residues in fish,
health risks for consumers, the rise of antibiotic-resistant strains, increased production costs, and negative
environmental effects. In recent years, the use of medicinal plants and their active compounds in
aquaculture to prevent and treat infectious diseases has gained significant attention. This approach is
favored as it does not contribute to the development of antibiotic-resistant strains, avoids contamination of
fish flesh, and helps maintain a healthy microbial balance in the aquatic environment.

Materials and methods: A thorough review of English-language articles published between 2013 and
2023 was undertaken to identify studies assessing the impact of bioactive component of herbs and native
Iranian herbs on the growth and immune indices of rainbow trout.

Results and Discussion: Interest in using plants as growth and immunity-boosting feed supplements has
risen significantly in the Iranian rainbow trout farming industry over the past decade. This trend is driven
by issues like antibiotic resistance, meat residues, and health concerns. Utilizing these plants, sourced
locally, can enhance farmers' incomes, reduce dependence on external products, and preserve traditional
knowledge. Studies show that plant-enriched diets improve growth performance, immunity, antioxidant
activity, and resistance to pathogens in rainbow trout within 28 days, suggesting that Iranian medicinal
plants can be effective without prolonged use. While extracts, powders, and essences all prove effective,
extracts should be prioritized due to their ease of use and low dosage requirements. To enhance the
reliability of research, more detailed information about the plant materials must be provided. Additionally,
there's a need for more applied research to adapt laboratory findings to the varied conditions and
challenges faced in rainbow trout farms.
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Conclusion: Although our information on the mechanism of the effect of medicinal plants on growth,
blood, serum and immune indices of rainbow trout is limited and requires further research, given the
diversity of medicinal plants in the country, it can be predicted that in the future, dietary supplements
based on medicinal plants will play a very important role in the sustainable development of the rainbow
trout aquaculture industry in the country.
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48 - Polysaccharides

49 - Toll Like receptors

50 - Astragalus membranaceus
51 - Essential oils
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52 - Thymus vulgaris
53 - Carvacrol

54 - Thymol

55 - Cymene
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65 - Chelidonine

66 - Sanguinarine

67 - Berberine
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Table 1: The effects of native Iranian medicinal plants on the growth indices of rainbow trout
o Ly sl e le Ol ks 0 )3 3 e )93 0593 O e S ol ol (2B ol
< s
Adel et al., 2019 FCR|, FW, WG, SGR? yo mg/Kg aan A Sl oslas Polygonum minus L s Cale
Adineh et al., 2020 FCR|, FW, WG, SGR,CF, RN Sao¥ | Jeblelas Allium sativum .
PER? byt
Ahmadniaye Motlagh etal., | FCR|, FW, WG, SGR,CF?} v+ -0 g/Kg win A G 3 g Calotropis persica & ol
2019
Alishahi et al., 2017 FCR|, FW, WG, SGR,CF, foafed— v /0 SNy, ol o)las Aloe barbadensis Ly 4,07
PER 1
Heidarieh et al., 2013 FCR|,WG, SGR 1 v\ g/Kg win § Soles Jj Aloe barbadensis BYPII
Mehrabi and Firouzbakhsh, | FCR|, FW, WG, SGR, PER Jord N (VD an f Gl e Aloe barbadensis g 44T
2020 0
Chekav et al., 2023 WG|, SGR| \¥A 534 2o Heracleum persicum ity
Fattahi et al., 2022 FCR|, FW, WG, SGR,CF 1 v 0/Kg aaa A g Cinnamomum sp. ol
Firouzbakhsh et al., 2021 FCR|, FW, WG, SGR 1 /o0 S ¥ ol oylas Capsicum annuum A5 e Jals
Gholamhosseini et al.,2020 FCR|, FW, WG, SGR 1 ABR wish | Jskeolas | Artemisia dracunculus g
Hosseini Shekarabi et al., FCR|, FW, WG, SGR 1 AR 59,08 o Allium stipitatum i
2022
Rashidian et al., 2022 FCR|, FW, WG, SGR 1 g/Kg ooy e ciah | Jsblelas Allium hirtifolium o
Mansouri Taee et al., 2017a FCR|, WG, SGR 1 A win A BYYY Myrtus communis Sy
Mohamadi Saei, 2016 FCR|, SGR 1 ¥+ - mg/Kg Sas% | wolw elel | Satureja khuzistanica | st o
Mohammadalikhani et al., FCR|, FW, WG? AR 59007 | It las Portulaca oleracea &
2020
Naderi Farsani et al., 2019 FW, CF, SGR 1 11— wisA | Jgkeolae | Coriandrum sativum PRGN
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Table 1 continued:

Ol s Sl OBLE oMl 1 (55,0

o Ly sl e le Ol ks 0 )3 3 e )93 0593 O e S ol ol (2B ol
e
Oroji et al., 2021 FCR|, FW, WG, SGR 1 RV AV 77 winh | Jgble,las Ziziphora B SSE
clinopodioides
Ramezanzadeh et al., 2019 WG, SGR 1 v+ ¥+ g/Kg wia A By Berberis vulgaris ¢Ssyj
Sy
Rashidian et al., 2018 FCR], FW, WG, SGR 1 MQ/KQG Ve v oYeeFrrcdon wish | gl oylas Quercus brantii Sl bk
Rashidian et al., 2019 FCR|, FW, WG, SGR 1 RS aan A T oslas Malvae sylvestris gty
Saeidi asl et al.,2017 FCR|, WG, SGR 1 AR wiah | Jsblolas Urtica dioica s£
Mehrabi and Firouzbakhsh, FCR|, FW, WG, SGR 1 RV RNV ain ¥ Sl 53 Urtica dioica 5
Sarvi Mogh:r?li?J etal., 2018 FCR|, FW, WG, SGR? 1Y F A win ) &1 oolas lavandulifolia Stachys | ot & sl
Shaluei et al., 2016 FCR|, FW, WG 1 vo/6c0 g/Kg 5o0%0 | Jsblelas Zingiber officinale e
Zargar et al., 2019 FCR|, FW, WG, SGR? oy mi/Kg ol ¥ Sl il Thymus vulgaris S5l i sT
Zeilab Sendijani et al., 2020 FCR|, FW, WG, SGR1 va/ecvg/Kg 5,07 | Jsteoylas | Anethum Graveolens s
Nofouzi et al., 2017 FW, SGR1 fe¥or o0 mg/Kg 59,00 BYYY Verbascum speciosum sl S

Cory )5S B ICF o5y Ay g 0 SGR ( Jlg 055 WG ¢ slg 055 FW ¢ glde Lus o, FCR
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Table 2: The effect of native Iranian medicinal plants on the hematological and serum indices of Rainbow trout
& s S S el Ok Sy 03 s (93 0,93 | Copan SIS e el b el
< s
Adel et al., 2016 RBC, WBC, Hb, Hct, Neu, TP AR aan A o slas Mentha piperita (il plas
BB
Adel et al., 2019 RBC, WBC, Hct, Hb, Glob, TP, Albt, ALP, y+ o mg/Kg aan A oyl Polygonum minus Cin Cale
ALT] 1 .
Adineh et al., 2020 Glu, ALP, AST, ALT|, TP, Alb? VAR Sa ¥ o)l Allium sativum o
S5l
S
Alishahi et al., 2017 RBC, WBC, Hb, HCT, TP, Glob? YRYARYAS I ol oslas Aloe barbadensis e « 4T
Mehrabi and RBC, WBC, Hct, Hb, TP, Alb, Glob 1 NN/ wn ¥ | gl oy Aloe barbadensis e« 4T
Firouzbakhsh, 2020
Haghighi et al., 2017 TP, Alb, Glu? YA wis A oslas Aloe barbadensis e 44T
¥EY
Chekav et al., 2023 Chol, Tri, AST, ALP|, TP, Glob, LDH? Y/, Sas % By Heracleum persicum &
Fattahi et al., 2022 Glu], WBC,Neut 1 'Y 9/Kg win A 2o Cinnamomum sp. ol
Firouzbakhsh et al., RBC, WBC, HB, Neut, TP, Alb 1 1o St oylas Capsicum annuum A5 3 Jals
2021 e
Hosseini Shekarabi et WBC, Lym, Mon, TP? Vo o fg/Kg Y o las Taraxacum officinale | «sus6 |
al., 2021 S0
Darvishi et al., 2022 WBC, Mon, TP, Glot 00 rglKg 500 oslas Glycyrrhiza glabra | oL o .2
5
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Table 2 continued:

Ol s Sl OBLE oMl 1 (55,0

o 8 e sl el Ol s 0y )3 B e j9d 693 Jra.»‘_}gfb @lﬁcb G'UB(’U
< s
Gholamhosseini et al., Glu, Cera, AST, ALP, LDH, Tri, Chol] LAY aan A oslas Artemisia O 5
2020 RBC, WBC, Hb, Het, TP 1 b dracunculus
S
Hosseini Shekarabi et Glu, LDH|, TP, Alb, ALP 1 SN—Y 59508 By Allium stipitatum s
al., 2022
Rashidian et al., 2022 | ALT, AST, Chol, LDH, Glu, Cort|, TP, Alb, | g/Kg o\ +8c¥+Y0 aia A oslas Allium hirtifolium o
Glo? .
e
Pourmoghim et al., TP, Alb, Glo 1 A aan A oylas Origanum vulgare S sS5m
2015
Sl
Heydari et al., 2020 RBC, WBC, Hb, Hct, Lym, Mon, TP, Alb? /RVARTYA YA aan ¥ o las Mentha longifolia &yl
S
Mansouri Taee et al., RBC, WBC, Hct, TP, Alb, Glot ALP] A azan A BrYe Myrtus communis S48
2017a
Mohamadi Saei, 2016 RBC, WBC, Hct, TP, Alb? Tri, Chol , Glu| v mg/Kg s P bl Satureja khuzistanica o
Sl S
Mohammadalikhani et | RBC, WBC, Hb, Hct, Neu, Mon, TP{Lym, VARV 59508 oslas Portulaca oleracea “
al., 2020
BB
Naderi Farsani et al., RBC, WBC, Hb, Het? b —Y aaa A oslas Coriandrum sativum | ;.:8 o
2019 )
Sk
Oroji et al., 2021 WBC, Neu, Mon 1 T/ /O X/ win A oslas Ziziphora S5
clinopodioides
ey ¥ P55
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Table 2 continued:
c.'..a wﬂjgfduyuQ‘M a):q-)ég.}j@jjé 09> Jﬁ»p @lﬁcb w}brb
< s
Ramezanzadeh et al., RBC, WBC, Hb, Hct, Neut, Lym| v+ ¥ g/Kg win A BrYM Berberis vulgaris Sy 4
2019
o
Rashidian et al., 2018 | AST, ALT, ALP, Tri, Chol, Glu, LDH, Cort e in A oylas Quercus brantii Sl bk
o 108, 1oy GBI ] MQ/KQ Yo cfev e 5 52
Ghafarifarsani et al., RBC, WBC, Hct, Hb, Neut Ao aaa A oslas Quercus brantii Sl bk
2020
mg/Kg Y.+ f+ v v 5 il
Rashidian et al., 2019 Chol, Glu, LDH|, RBC,WBC, Hb, Hct, AR azan A o oslas Malvae sylvestris S K
Lym, TP, Alb, Glot
Saeidi asl et al.,2017 Tri] RBC, WBC, Hb, Hct, TP, Glu 1 ARAY aan A o las Urtica dioica s5
S
Mehrabi and WBC, RBC, Hct, Hb, TP, Alb, Glot Lo/ e N/O ErTS A R P R Urtica dioica s5
Firouzbakhsh, 2020
Sarvi Moghanlou et al., RBC, WBC, Hb, Chol, Tri, Glot X FA azan \» s oslas Stachys Ol sl
2018 lavandulifolia
Soltanian et al., 2019 TP, ALP 1 Vo 20 g/Kg 55,08 oslas Zingiber officinale Sz
S5l
Taheri Mirghaed et al., WBC, Glo 1 VY g/Kg wis A o )las Zataria multiflora ST
2020 ,
I Sl
Gharaei et al., 2020 RBC, WBC, Neut AR 59,08 BrYN Rhus coriaria Blows
Nofouzi et al., 2017 TP, Glo, ALP, AST? Chol] £+ oo o+ mg/Kg 55,00 By Verbascum sl £
speciosum
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Table 2 continued:

Ol s Sl OBLE oMl 1 (55,0

o 8 e sl el Ol s 0y )3 B e j9d 693 Jra.ng}gfb @lﬁcb LS‘”JB(’U
< s
Vazirzadeh et al., 2017 RBC, WBC, Hct? Lol N /o) el azin A <Ll | Ducrosiaanethifolia | &
SE
Yousefi et al., 2022 WBC, Neu, Mon, TP, Alb, Glot Lym| Yoo oo e mg/Kg aan A o las officinalis Hyssopus by
sk
Ghiasi et al., 2023 WBC, Neu, TP, Alb 1 Lym, ALT, Tri, Chol] VAT AL azan A e Sambucus ebulus SasT

‘)‘jn.mlj?}_.:pT u.::YT.ALT e (U u:Jj.lfGlo gu,_.n}JTAlb e tU Rk TP (s 35 90 :Mon ‘J:’ﬁj:’.)‘ :‘Neu 5C_,‘:.»~_,.LJ Lym ‘C_,._:_;}SLQA ‘Hct 5J:J)l?}a.k :‘Hb ‘-L_._.a..» J}J?WBC ‘JAJ; J}.J.?RBC
Js35,55 :Cort ¢ as) S :Cera b5 a,us SSY ILDH S 8 GlU s el (6 5 1T oJ 5 2dS” :CHOI lLins S JSITAALP Gl il 5 geT b LT :AST
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Table 3: The effect of native Iranian medicinal plants on the Immunological parameters of Rainbow
c.'..a wﬂjgfduyuQ‘M a):q-)ég.}j@jjé 09> Jﬁ»p @lﬁcb w}brb
< s
Adel et al., 2016 Lys, RBA, Tlg, SR (Y. ruckeri)? AR win A o slas Mentha piperita (il plas
WEY
Adel et al., 2019 Lys, RBA, GeR (IL- 1B, IL-8, Lys, TNF-a), y+ o mg/Kg win A o slas Polygonum minus Caia Cale
(Y. ruckeri)t SR -
e Ly
Adineh et al., 2020 SOD, CAT? Lo/ N Y 5, F o las Allium sativum o
S5l
S
Alishahi et al., 2017 Lys, SBA1 RVARA S | e eslas Aloe barbadensis e « 4T
Mehrabi and Lys, Com? ATRY wn ¥ | gl oy Aloe barbadensis e« 4T
Firouzbakhsh, 2020
Haghighi et al., 2017 Lys, RBA, PA? YA wia A oslas Aloe barbadensis e 44T
BB
Hoseinifar et al., 2020 Lys, Tlg, SOD, GST, GPx, , GeR (IL- 1B, RV AR aia & 3o Aloysia citrodora sad &
IL-8, TNF-0)
Chekav et al., 2023 Lys, SR (Y. ruckeri)t Y/ SN By Heracleum persicum ity
Fattahi et al., 2022 Lys, TIg, RBA, Com 1 vy g/Kg wia A Bye Cinnamomum sp. ol
Firouzbakhsh et al., Lys, Com, SR (Y. ruckeri)? 710 STIAL oslas Capsicum annuum | .z 5. 5 Jabs
2021
ol
Hosseini Shekarabi et Lys, Com, IgM, GeR (IL- 1B, IL-6, IL-8, VoY o g/Kg 55,08 o )las Taraxacum officinale | a6 |
al., 2021 Lys) SR (S. iniae)? b
S
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Table 3 continued:

Ol s Sl OBLE oMl 1 (55,0

c.'..a wﬂjgfduyuQ‘M a):q-)ég.}j@jjé 09> Jﬁ»p @lﬁcb w}brb
< s
Darvishi et al., 2022 Lys, Tlg, SBA, GeR (IL- 1B, IL-8, Lys, IgM, /6 ) ¥ & g/Kg 59,07 ol Glycyrrhiza glabra Oly o e
TNF-a) , SR (Y. ruckeri)? .
e
Gholamhosseini et al., Lys, Tlg, RBA, SOD 1 AR aaa A o )las Artemisia O 5
2020 N dracunculus
St
Hosseini Shekarabi et Lys, Tlg, Com? A=Y 59,08 By Allium stipitatum e
al., 2022
Rashidian et al., 2022 Lys, Com, IgM, MPO, SR (S. iniae)t AGCEATATA AN Y o las Allium hirtifolium g
WEY
Pourmoghim et al., Lys, RBA, PA 1 /A win A oslas Origanum vulgare S sS5m
2015
BB
Heydari et al., 2020 Lys, Com, RBA, GeR (Lys, TNF-a), SR (Y. RANTYA Y s wan F o slas Mentha longifolia & plin
ruckeri)t 1 i
S5b!
Mohammadalikhani et Lys, Tlg, Com, IgM? ARV 5908 oslas Portulaca oleracea gy
al., 2020 i
e ot
Naderi Farsani et al., Lys, Com, SR (Y. ruckeri)t foaid—Y win A oslas Coriandrum sativum | ;.:8 (5
2019
Sk
Oroji et al., 2021 Lys, Tlg, Com, SBA, SR (Y. ruckeri)? RV AT azia A oslas Ziziphora S5
clinopodioides
&5 P ey
Ramezanzadeh et al., Lys, Com? V+ Y+ g/Kg wis A BEye Berberis vulgaris Sy ado
2019
(o
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Table 3 continued:

A¥

G'.A @J—AJJ?‘S\A‘PUQ\M cﬁ)ég.}j_@}}é 09 ;}f.a.d‘.}g.fn &lﬁ(ﬂb 6»_)\5(1.1
O s
Ghafarifarsani et al., 2020 Lys, Tlg, Com, Agg? MQ/Kg Yo cFreefeecNen YN 5l o las Quercus brantii Sl bk
Rashidian et al., 2019 Lys,Com, IgM, MPO, SR (S. iniae)? AR YN o oslas Malvae sylvestris S K
Saeidi asl et al., 2017 Lys, Com, RBA, IgM, SR (Y. ruckeri)t AR wan A S o slas Urtica dioica $5
Sarvi Moghanlou et al., Lys, Com, TIg 1 AR 4z ) & oslas lavandulifolia Stachys oLy sl
2018
Soltanian et al., 2019 Lys, Tlg, RBA, SOD, CAT, GPx, vresa- g/Kg 50508 | Jsbleslae Zingiber officinale sy
SR (Y. ruckeri)t
Taheri Mirghaed et al., Lys, Com, Tlg, CAT, SOD, GeR(Lys, TNF-a, vy v g/Kg YN S5l las Zataria multiflora Ry
2020 IL-1B, IL-6) © o
S s
Zargar et al., 2019 GeR (IL- 1B, Lys, Com), /0 ¢y mg/Kg N ¢ bl Zataria multiflora st
SR (A. hydrophila)t o
Sl s
Gharaei et al., 2020 Lys, Com, GeR (IL- 1B, TNF-a)?1 AR 33,08 o8 Rhus coriaria Gloww
Nofouzi et al., 2017 Lys, TIg, Com, Agg 1 £+ o¥0e b Mg/Kg 53,00 3 Verbascum speciosum sl €
Vazirzadeh et al., 2017 RBA, GeR (IL- 1B, TNF-a)1 RV RV cinh | ks, el Ducrosia anethifolia oS
Yousefi et al., 2022 Lys, Com, Tlg, SOD, GPx, GR, Voo o o mg/Kg cish | Jgbteoslae officinalis Hyssopus by
GeR (IL- 1B, IL-10, TNF-a)1
Ghiasi et al., 2023 Lys, TIg, RBA, SAA, SR (Y. ruckeri)t AL win A Bron Sambucus ebulus T
Rufchaei et al., 2019 Lys, Tlg, Com, RBA, SOD, CAT, GPx, GR (S. y/0c0¢ ) g/Kg 59,09 | Jykwo,lae | Eichhornia crassipes T e

iniae)t

(ol & Il PA ¢ G A5 Il SBA (0 salis ST IAQY (s Ao 53 SR (05 0Ly 1GER ¢ s loniil RBA (oldeeS :COM M 5 5 55 5001 1M b ool s sal:Tlg 23958 Lys
oS S lll-10 A S d gzl dL-8 ¢ o8zl tIL-6 oV 87 bl L- 1B oSl 5 Ll 0556 8 1GST (518 55, 0556 58 :GR SluenST 5 0556 48 :GPX GYBIS :CAT b yanass 4.5, 50 :SOD

Mgyl oligs g 1A hydrophila ¢ st o 58 sS sz 2l S, iNiae g ST, L 1Y, TUCKENT T | 50 55 oinsjs S5 5856 TNF-0 )«
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Joloe e A RIB 5 Ok e (5ledled
L .(Srivastava and Pandey, 2015) <.l )5l
S L& s paie ¥ dsdr 4 4l
30 06 o 5 sl Uln (g (F30ls OIS
g5 o Sl 5.l adl il Olale 55 IgM L
5 st S 5l o 55 5 gl 5 e
S Sy SLE ol 5 gl 4
ol Sl BB e e B e (Y Jsi) L
P O el el amy ladsh
oS a5 S5 S sl b 508 5 e
3 29958 Bl s gl g 05 Oy SRl Ll
ok il Slallae .ol LS pl O3 ze L IGM
IL- 1B, IL-8, TNF-a 03 Ols il ! das oo Ol
IL- 1B, IL-6, «(Hoseinifar et al., 2020a) so 4 L
Hosseini ) «Sawl 8 L NSTSURPN |

IL- 1B, IL-8, IgM, «(Shekarabi et. al, 2021
Darvishi et al., ) ol o, L ‘.{,-,j-g s TNF-a
Heydari et ) .l gl L TNF-a ﬁ,',g «(2022
3T L TNF-0, IL-1B, IL-6 <0555 o(al., 2020
IL- 1B, «(Taheri Mirghaed et al., 2020) ;! &
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e Ol oo 015 QS ol s sp5
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