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Figure 1: Macroscopic lesions visible in fish of the control group: hyperemia in the skin (enclosed in a dashed circle),
bleeding in the fins (enclosed in a circle) and destruction of the caudal fin (enclosed in a dashed rectangle).
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Table 1: Number of parasites in the microscopic fields in the fish of the control group (C) and treated fish with low
dose of troxerutin (T,)
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Table 2: Number of parasites in microscopic fields in the treated fish with medium dose (Tg) and high dose (T¢) of

troxerutin
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Figure 2: Mean number of parasites observed in the control and treated fish with different doses of troxerotin. C:
Control group without receiving troxerotin. TA: treated fish with low dose of troxerutin. TB: treated fish with

medium dose of troxerutin. TC: treated fish with high dose of troxerutin. Different letters are significantly different
(p< 0.05).


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.4.8.9
https://isfj.ir/article-1-2493-fa.html

[ Downloaded from isfj.ir on 2026-02-08 ]

[ DOR: 20.1001.1.10261354.1400.30.4.8.9 ]

Yo (8) Ve Ol ol (pale alas

Olie 5o Oleg hlo addllas 095 Jsb )3 (L
095 Sy Wep 3 sl i
p.v)ﬁ)...! ‘DBL.\A u,....u‘)ﬂ‘ ulS5i§L... LSYL' 399 ou\.».SuBL')o
G50 mieid Olme Gl g ols plas |y Lewdly
LS 5 093y b el Sge UK 4 Sogll liee
595 w239 i) Aot slST aloz 5l soasie
ol kst g Gl slagsy, L labe
Iwama ) as glss 0g5 5l Sy p slo JoSgocs o
Slalas Gub (Jie sl (@nd Nakanishi, 1996
shls blre Glxl a5 sl 0al adeie waxis
o5 (F)B s emgny 2o (2L ISL S Cesls
Sl gy a0 (V210) ), Sen g LiaNG .o IS
S8 obS Ayl g e wdgiggMd 930 5 G (gilssS
2985 50 ks s et UK ade id
ol axsls,, (Ctenopharyngodon idella) lgsale
Sroozee il 50 e S e ¥ 5es )0 adsigdl 4o
5 10 YD YD olie 5w Sl slacds s ples
Shislen ©y08 fall coge il 5o )5 e )
O 5 SONG oo slaalllas o a5 sy
Psoralea ) _=ub ol5 5 eadizl el ol ygmu syl
Lyl e 1, Lomultifilis JS5I «de (corylifolia
oo aisls 13 aalllas 5,50 olo oy 5 2Kisles]
It ol Sl ol a8 ol olas
(palel Lulyhe o5 65k a4 09 ol g
o cele ¥ b s 0)F oo A clale s aal gy
VIV cdale jo 5 IS lacsgs plod op o 3l &
S Cogags slocennS Bl 4 0B ) 0 65 L
by S ke VIO chale b a0 0y
S slacigy Jlogme Jhall e podlygnn

IRV
ade gBs 15 o 25 Lle i 4 a5 5, 5blen
ek Sl e &8 wS e el B len Julge
e GRS 9 39 o0 Dgmme blie Jolo (els Jalge

B IS slas e glgl plp s Cwglie sl jo
Ve

-
alllas ol SO (o) 3 Jol> bt g
0932l ge g oaScdadlee I csmsplis (ol
sl S S8l 4y Sogll (2al5 y0 (STyg> 39,5595
b Ol g 095 o 0 el slaale slaas i )
2 S (ol Jlas 055 y0 olo y2 ,0 (ol
Oladllas bt b a5 wb oaaliv aalis 0,5 b awslis
2 B Sl 5 ple g badsigds Spae b by ye
solitul (b (sl 0yl Slsrpa b S el als
«(Bupleurum) pg,5b e olS aiy, Jglc olac
Gy Jolie ojlac (s Joilie 5 o slaolac
sleo,lac 5 (Lindera aggregata) > <30
Pseudolarix ) S5 zU5 ol J51 5 Jsile
JSl @ 009l 5008 ale 8ypae 5> 4o (kaempferi
2o 5,54k (Dactylogyrus intermedium) g0
Jsses 1) ighe S cnl 4 eagll pleale jo sao)s
b (6,5 asdllas o Ji et al, 2012) culs
JSI ade Artemisia annua  Jgbl olac ;i solaxl
&b by Heterobranchus longifilis e
addlbe ,o pomen (Ekanem and Brisibe, 2010)
Suaeda ol a4 olS 3l> sopx Gras (5,500
Paralichthys ) Jgu; SaaS ale ;o maxima
slasbss UK L eas ol (Olivaceus
(sl oKws Cusis , egdle [Miameensis avidus
W8 5wy Bl 4 cldh pell coge
13 390 ledbl Ll (Gibson and Rastall, 2005)
Grae &b I Lomultifilis JSI oS 5,90
Sguzme (oale yo (alS SlS 5 ple g laadgiggdls

Ll
Yo ol adlas 4 (YVY) oL ea 4 Jaafar
YT obabe o 1o multifilis 1 ade 55
oolatwl  0y50  polie anBby Gl S K,
309 59, OF Do L0 gL Y IV T G55l
OBl 0 BanS il s 09,8 adlae FO 3,
SIS SIS 0,5 4 S |y (55505 gy 4y (Fol]
oY g T eIY sassesl s sleeg, S (P</-0)


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.4.8.9
https://isfj.ir/article-1-2493-fa.html

[ Downloaded from isfj.ir on 2026-02-08 ]

[ DOR: 20.1001.1.10261354.1400.30.4.8.9 ]

e glie pn (SHsa 5,38 558 S aallls

O 5 (5 5eu g0

J5 B e I AYAY ol g lagg op
sl sl S, (Echinacea purpurea)
oS N, YU Subil 5 el
S5l ply e (Oncorhynchus mykiss)
Ol ele alxe (Streptococcus iniae) o/
DOI: AYSY )Yy ol
10.22092/isf}.2017.110128

5 kel wlis el AFAY (e (Sl
(ol ozl ol g ol L] dge -y liwgy ESeas
e YPY ol

Ol NP Ll gy 9.0 (Gawen gy 00l G
ouiiS oS sle o3 MRNA (Lo 99,3555
28l g W g5 oains 59,50 55l 5 je5d
.(Carassius auratus) ;e sle Cewg cwlils
Glazl cawd )0) s pisil anmgs i

op o owbS ez Ry 48 oy e ye o Jole
2l slis olac Glike pahe 56 AFAF
2l ol 5 oleerdan (F9> slagasli (Sp
.(Oncorhynchus mykiss) ;s .55, VY1 ;8
DOI: Y-V :(1) YF (ol oMed sale aloxe
10.22092/1SFJ.2014.103049

@l co o (ISD G S (Al
Bonl JAB jo0 (G095l S1AYAR o ol 0
e o5 &b, o,8ke » (Capsicum annum)
a=e (Danio rerioy 1,; ol ool slo,sSls
(DOI):  YA-FY (@) YA ol odbes oo
10.22092/1SFJ.2021.123163

Alishahi, M. and Buchmann, K., 2006.

Temperature-dependent protection against

Ichthyophthirius multifliis following

immunisation of rainbow trout using live

theronts. Diseases of Aquatic Organisms,
72: 269-273. DOI: 10.3354/dao072269.

Ardo, L., Yin, G, Xu, P, Varadi, L., Szigeti,

G., Jeney, Z. and Jeney, G., 2008. Chinese

herbs (Astragalus membranaceus and

Lonicera japonica) and boron enhance the

non-specific immune response of Nile

Parida et al., ) wS o slo) ool calie sladisS ,o
il Jlis 4 (gladlas o (Jle ol (2018
Argulus siamensis cosg s JSI 51 oot oled!
G 2395 zhaw (i3l (Labeo rohita) sag, ;5.5 ;o
Kar ) o ools ;ylias ey alos 3l calies slocidl jo
o9 Ole a5 wols les .ai=e (€T al., 2015
ISl ey by (lao J515 Gy it Laodly
Sl BlS 0, YIE el 4 | multifilis
aslllas ,o (Alishahi and Buchmann, 2006) st
9,9 5 ool 55 (VF e o) ol e 5 00l
o2l $lo,5iS 8 oty o Y 5 Lagle 555 )0 ohaga
S sbar WS e fale o oulid Cdl lsle
il b Lo slas ol ol 5 5lasiee el
Cogy 3 W 055 onims 59,50 ;5251 5 i)l
Sy (b gblie owyp S aie olal
slong QU 5l ogy3Se5 &5 o las 55 laale
o 5 0aims e slaJshs oS5 Sl ez
bl 0,555 Cavgy pyuml & badsle (nl (cone
b 09,5595 <S5 45 Sy o0 Sl @l (nl 4 axg
Coglie iall a4 ol Cengy blbre gl SOy
oz Sl sal Gsie sas,lom Elgl pln o ol
WS S ade lagleys b Jb s il Syl S
S adsi gyl s olerd Glaples 4 sgue
P si e o (lya a5 WSty (STheS oS S
Sl 00,08 lem (A5 ez 0 o
Sy o 4 @l 4 ax45 L (Pieters et al., 2008)
Ol SHe B 059,95 Shet Srae &
Sl s & S5 e 5 335 e sl Sl U

055 1 e Sl S S 5o enlis

SNy g S5
aSiily (chaghy Ciglee (o Zulex b aslllas (nl

| M)f lal:)u‘ By olKisls o.iw)...alo

P W

(G ) (G Y0 o o gy y by oy
569:63 5.} L}l.«ﬂd&l.? 6 ) 6OL:‘?@. s.‘ﬁ 5‘5”% 5.8


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.4.8.9
https://isfj.ir/article-1-2493-fa.html

[ Downloaded from isfj.ir on 2026-02-08 ]

[ DOR: 20.1001.1.10261354.1400.30.4.8.9 ]

Yo (8) Ve Ol ol (pale alas

tilapia  (Oreochromis  niloticus)  and
resistance against Aeromonas hydrophila.
Aquaculture,  275(1-4): 26-33. DOI:
10.1016/j.aquaculture.2007.12.022.

Bai, S.C. and Gatlin, D.M., 1992. Dietary
rutin has limited synergistic effects on
vitamin C nutrition of fingerling channel
catfish  (lctalurus  punctatus).  Fish
Physiology and Biochemistry, 10(3): 183-
188. DOI: 10.1007/BF00004512.

Buchmann, K., Sigh, J., Nielsen, C.V. and
Dalgaard, M., 2001. Host responses
against the fish parasitizing ciliate
Ichthyophthirius ~ multifiliis.  Veterinary
Parasitology, 100(1-2): 105-116. DOI:
10.1016/s0304-4017(01)00487-3.

Ekanem, A.P. and Brisibe, E.A., 2010.
Effects of ethanol extract of Artemisia
annua L. against monogenean parasites of
Heterobranchus longifilis.  Parasitology
Research, 106(5): 1135-1139.
DOI:10.1007/s00436-010-1787-0.

Fan, S.H., Zhang, Z.F., Zheng, Y.L., Lu, J.,
Wu, D.M., Shan, Q., Hu, B. and Wang,
Y.Y., 2009. Troxerutin protects the mouse
kidney from d-galactose-caused injury
through anti-inflammation and  anti-
oxidation. International
Immunopharmacology, 9(1): 91-96. DOI:
10.1016/j.intimp.2008.10.008.

Formica, J.V. and Regelson, W., 1995.
Review of the biology of quercetin and
related bioflavonoids. Food and Chemical
Toxicology, 33(12): 1061-1080. DOI:
10.1016/0278-6915(95)00077-1.

Gibson, G. and Rastall, R., 2005.
Gastrointestinal
protective role of probiotics and prebiotics.
Food Science and Technology Bulletin, 1:
1-17. DOI: 10.1616/1476-2137.3664.

Gui, Y., Li, A, Chen, F,, Zhou, H., Tang, Y.,
Chen, L., Chen, S. and Duan, S., 2015.
Involvement of AMPK/SIRT1 pathway in
anti-allodynic effect of troxerutin in CCI-
induced neuropathic pain. European
Journal of Pharmacology, 769: 234-241.
DOI: 10.1016/j.ejphar.2015.11.023.

Harikrishnan, R., Balasundaram, C. and
Heo, M.S., 2011. Impact of plant products
on innate and adaptive immune system of
cultured finfish and shellfish. Aquaculture,
317(1-4): 1-15. DOI:
10.1016/j.aquaculture.2011.03.039.

Igbal, ZA.F.A.R. and Hussain, U.ZM.A.,
2013. Parasitic infection of an ornamental

infections and  the

fish, Shubunkin, Carassius auratus L.
imported to Pakistan. Biologia (Pakistan),
59(2): 281-286.

Iwama, G. and Nakanishi, T., 1996. The fish
immune system: organism, pathogen, and
environment. Fish physiology, Academic
Press, USA. 395 P.

Jaafar, R.M., Skov, J., Kania, P.W. and
Buchmann, K., 2011. Dose dependent
effects of dietary immunostimulants on
rainbow trout immune parameters and
susceptibility to the parasite
Ichthyophthirius  multifiliis. Journal of
Aquaculture Research and Development, 3:
S3-001. DOI: 10.4172/2155-9546.S3-001.


http://dx.doi.org/10.1007/s00436-010-1787-0#_blank
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.4.8.9
https://isfj.ir/article-1-2493-fa.html

[ Downloaded from isfj.ir on 2026-02-08 ]

[ DOR: 20.1001.1.10261354.1400.30.4.8.9 ]

e glie pn (SHsa 5,38 558 S aallls

O 5 (5 5eu g0

Ji, J., Lu, C., Kang, Y., Wang, G.X. and

Chen, P., 2012. Screening of 42 medicinal
plants for in vivo anthelmintic activity
against Dactylogyrus intermedius
(Monogenea) in  goldfish  (Carassius
auratus). Parasitology Research, 111(1):
97-104. DOI: 10.1007/s00436-011-2805-6.

J@rgensen, L.V.G., Korbut, R., Jeberg, S.,

Kania, P.W. and Buchmann, K., 2018.
Association between adaptive immunity
and neutrophil dynamics in zebrafish
(Danio rerio) infected by a parasitic ciliate.
PLOS ONE, 13(9): 203-297. DOI:
10.1371/journal.pone.0203297.

Kar, B., Mohanty, J., Hemaprasanth, K.P.

and Sahoo, P.K., 2015. The immune
response  in  rohu, Labeo  rohita
(Actinopterygii: Cyprinidae) to Argulus
siamensis (Branchiura: Argulidae)
infection:  kinetics of immune gene
expression and innate immune response.
Aquaculture Research, 46(6): 1292-1308.
DOI: 10.1111/are.12279.

Liang, J.H., Fu, Y.W., Zhang, Q.Z., Xu,

D.H., Wang, B. and Lin, D.J., 2015.
Identification and effect of two flavonoids
from root bark of Morus alba against
Ichthyophthirius multifiliis in grass carp.
Journal of Agricultural and Food
Chemistry, 63(5): 1452-1459. DOI:
10.1021/jf505544e.

Ling, F., Wang, J.G, Liu, Q.F, Li, M., Ye,

L.T. and Gong, X.N., 2010. Prevention of
Ichthyophthirius multifiliis infestation in
goldfish (Carassius auratus) by potassium
ferrate (V1)  treatment.  \eterinary

Parasitology, 168(3-4): 212-216. DOI:
10.1016/j.vetpar.2009.11.009.

Mousavi, H.E., Mood, S., Omrani, B,

Mokhayer, B., Ahmadi, M., Soltani, M.,
Mirzargar, S., Masoumian, M. and
Pazooki, J., 2009. Gill ectoparasites of
goldfish (Carassius auratus, pearl scale
variety) imported into Iran. Bull Eur Assoc
Fish Pathol, 29(5): 175-180.

Moyses, C.R.S., Spadacci-Morena, D.D.,

Xavier, J.G., Antonucci, A.M. and Lallo,
M.A., 2015. Ectocommensal and
ectoparasites in goldfish Carassius auratus
(Linnaeus, 1758) in farmed in the State of
Sd Paulo. Revista Brasileira de
Parasitologia Veterinaria, 24(3): 283-289.
DOI: 10.1590/51984-29612015054.

Nazeri, S., Farhangi, M. and Modarres, S.,

2017. The effect of different dietary
inclusion levels of rutin (a flavonoid) on
some liver enzyme activities and oxidative
stress  indices in  rainbow  trout,
Oncorhynchus mykiss (Walbaum) exposed
to Oxytetracycline. Aquaculture Research,
48(8): 4356-4362. DOI: 10.1111/are.13257.

Parida, S., Mohapatra, A., Kar, B,

Mohanty, J. and Sahoo, P.K., 2018.
Transcriptional analysis of immune-relevant
genes in the mucus of Labeo rohita,
experimentally infected with  Argulus
siamensis. Acta parasitologica, 63(1): 125-
133. DOI: 10.1515/ap-2018-0014.

Pés, T.S. Saccol, E.M., Ourique, G.M,,

Londero, E.P., Gressler, L.T., Finamor,
I.LA., Rotili, D.A., Golombieski, J.I.,
Glanzner, W.G, Llesuy, S.F. and


https://doi.org/10.1111/are.12279
https://doi.org/10.1590/S1984-29612015054
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.4.8.9
https://isfj.ir/article-1-2493-fa.html

[ Downloaded from isfj.ir on 2026-02-08 ]

[ DOR: 20.1001.1.10261354.1400.30.4.8.9 ]

Yo (8) Ve Ol ol (pale alas

Gongalves, P.B., 2016. Effect of diets niloticus. Fish & Shellfish Immunology, 64:
enriched with rutin on blood parameters, 49-55, DOI: 10.1016/j.fsi.2017.03.014.
oxidative biomarkers and pituitary hormone
expression in silver catfish (Rhamdia
quelen). Fish Physiology and Biochemistry,
42(1): 321-333. DOI: 10.1007/s10695-015-
0140-z.

Pieters, N., Brunt, J., Austin, B. and
Lyndon, A.R., 2008. Efficacy of in-feed
probiotics against Aeromonas bestiarum
and  Ichthyophthirius  multifiliis  skin
infections in rainbow trout (Oncorhynchus
mykiss, Walbaum). Journal of Applied
Microbiology, 105(3): 723-732. DOI:
10.1111/].1365-2672.2008.03817 .x.

Sheikhzadeh, Najmeh., Marandi, Amin.,
2021. Influence of dietary troxerutin on
growth performance in goldfish (Carassius
auratus). 5" International Congress of
Developing Agriculture, Natural Resources,
Environment and Tourism of Iran, 05-07
January 2021.

Song, K., Ling, F., Huang, A., Dong, W.,
Liu, G., Jiang, C., Zhang, Q. and Wang,
G., 2015. In vitro and in vivo assessment of
the effect of antiprotozoal compounds
isolated from Psoralea corylifolia against
Ichthyophthirius ~ multifiliis  in  fish.
International Journal for Parasitology:
Drugs and Drug Resistance, 5(2): 58-64.
DOI: 10.1016/j.ijpddr.2015.04.001.

Zheng, Y., Zhao, Z., Fan, L., Meng, S., Song,
C., Qiu, L., Xu, P. and Chen, J., 2017.
Dietary supplementation with rutin has pro-
/anti-inflammatory effects in the liver of
juvenile  GIFT tilapia, Oreochromis


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.4.8.9
https://isfj.ir/article-1-2493-fa.html

[ Downloaded from isfj.ir on 2026-02-08 ]

[ DOR: 20.1001.1.10261354.1400.30.4.8.9 ]

Iranian Scientific Fisheries Journal Vol.30, No.4

Study of the effect of oral troxerutin on resistance against Ichthyophthirius multifilis in
goldfish (Carassius auratus)

Mousavi Sh.'"; Sheikhzadeh N.*; Marandi A.2
“shalaleh.mousavi@tabrizu.ac.ir

1-Department of Food Hygiene and Aquatic Animals, Faculty of Veterinary Medicine,
University of Tabriz, Tabriz, Iran.
2-Department of Aquatic Animal Health, Faculty of Veterinary Medicine, University of

Tehran, Tehran, Iran.

Abstract

Troxerutin (Cs3H42019), known as vitamin P4, is a tri-hydroxyethylated derivative of natural
bioflavonoid rutin. In the previous studies, the beneficial effects of troxerutin in enhancing the
growth performance, physiological and immunological indices were proved. This study was
designed to evaluate the effect of troxerutin on resistance against the exoparasite
Ichthyophthirius multifilis in goldfish. Fish with mean weight 2.74+0.08 g were distributed in
eight glass tanks and four experimental groups, including one control group and three
treatment groups. During the feeding trail, fish were fed on diets supplemented with different
levels of 0, 0.1, 0.3 and 0.5 g kg™* troxerutin for 80 days. At the end of the trial, fish were
exposed to theronts stage of I. multifilis at 4,000 theronts per fish. Results showed that
different signs, including hyperemia and fin erosions, were prominent in the control group in
comparison with the treated fish. Total numbers of parasite trophonts were also significantly
decreased in the fish treated with 0.3 and 0.5 g kg™ troxerutin compared to the control fish.
These data indicated a positive effect of dietary troxerutin on disease resistance against
exoparasite Ichthyophthirius multifilis in goldfish.
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