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Letter to Editor

Use of native larvivorous fish in controlling dengue vector mosquitoes in Iran
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Dear Editor

In recent decades, Aedes mosquitoes, particularly Aedes aegypti and Aedes albopictus,
as important vectors of dengue fever, yellow fever, chikungunya, and Zika viruses, have
spread to more than 140 countries. In Iran, the distribution of these mosquitoes has also
been reported, especially in the southern, southeastern, and northern regions [1,2].
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Several factors, including favorable climatic conditions (high humidity and tempera-
ture), urbanization without proper waste and water management, lack of public awareness,
high population density, and increased international travel and trade, contribute to the
spread of activity and transmission of diseases carried by these mosquitoes [1].

Unfortunately, the lack of effective drugs or vaccines against all four serotypes of the
dengue virus remains the greatest challenge in disease control [5]. Dengvaxia is the only
globally approved vaccine, but its use is not recommended in seronegative individuals.
Therefore, vector control is the most important strategy to reduce transmission. The World
Health Organization has also developed the “Global Vector Control Strategy” in this re-
gard [4].

A comparison of the two species, A. aegypti and A. albopictus, shows that both are
resilient in different environments, are active during the day, and feed on human blood.
However, A. acgypti tends to lay eggs more in urban areas and feeds from multiple human
sources in a single meal, which can lead to widespread epidemics, whereas A. albopictus
is more active in natural and rural environments [2,3].

Studies have shown that approximately 390 million dengue infections occur annually
worldwide, of which 75% are in the Western Pacific and Southeast Asia. Additionally,
about 96 million cases present with clinical symptoms, and the number of deaths due to
this disease in 2021 doubled compared to the previous three decades, reaching more than
40,000 cases [4,5].

To date, 71 mosquito species of the family Culicidae have been reported in Iran, includ-
ing 31 Anopheles species, 19 Culex species, 13 Aedes species, 5 Coquillettidia species,
and 3 species from other genera [1]. According to the report of the National Disease Sur-
veillance System and Hormozgan University of Medical Sciences, from the beginning of
Key Words: 2024 until March 20, 2025, over 1,127 cases of dengue fever were diagnosed, of which
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Aedes mosquitoes has been confirmed in 10 counties of
the province. Therefore, it appears that dengue fever has
reached an endemic stage in the country, and there is a
possibility of further spread [5].

Currently, vector control methods are multifaceted and
include environmental management, chemical control,
biological control, and community participation [2]. The
most fundamental control strategies include solid waste
management, reduction of water sources, and public ed-
ucation as well as training for health teams. The results
of a study in Mexico showed that education is even more
effective than chemical spraying in reducing breeding
sites [4]. Chemical control involves the use of insecti-
cides and mineral oils, while biological control utilizes
larvivorous fish, fungi, and bacteria [6].

Long-term use of pesticides and insecticides has led
to vector resistance and will cause environmental and
human health consequences [8]. Accordingly, attention
has recently turned to novel and low-risk methods such
as the use of silver and chitosan nanoparticles, the sterile
insect technique (SIT), and the incompatible insect tech-
nique (IIT) [7]. However, the implementation of these
methods has been limited due to high costs, the need for
specialized expertise, financial constraints, and a lack
of participation from institutions and local communities

[7].

In the implementation of biological control, more than
40 biological agents have been reported for controlling
mosquito larvae, among which only larvivorous fish have
proven effective in practical control programs. These fish
are capable of feeding on Aedes mosquito larvae, and the
use of native fish, due to their ecological compatibility, is
considered a more effective and sustainable approach for
reducing larval populations [5]. In confirmation of this,
a study in China examined different methods for con-
trolling Aedes aegypti, and the results showed that the
use of the Chinese catfish (Clarias fuscus) demonstrat-
ed a significant difference compared to other methods
[5]. Furthermore, research conducted on six larvivorous
fish species, including Poecilia reticulata, Rasbora dan-
iconius, Aplocheilus dayi, Oreochromis mossambicus,
Oreochromis niloticus, and Puntius bimaculatus, to se-
lect the best option under laboratory and field conditions
showed that O. mossambicus had the highest preda-
tion rate, consuming approximately 320 larvae per day
(87.5% predation efficiency), and O. niloticus ranked
second with 265 larvae consumed (78.1% efficiency).
Considering predation rate and field survival, Aplochei-
lus dayi and Poecilia reticulata were identified as the best
biological options for controlling Aedes aegypti [7]. Fur-
ther studies are needed to evaluate the survival of these
species and their predation efficiency under more diverse
environmental conditions.

In Iran, due to climatic conditions of drought, the widespread
use of water storage tanks, traditional canals and agricultural
ponds, as well as urban fountains and ponds in parks, there are
numerous environments for Aedes mosquito breeding. There-

fore, identifying and utilizing native larvivorous fish could be
a highly effective strategy for managing dengue fever. Given
that the introduction of non-native fish could harm local eco-
systems, it is recommended that extensive studies be conducted
on native species in the country to assess their larval predation
capacity, survival, and environmental adaptability

124



https://jpm.hums.ac.ir
https://jpm.hums.ac.ir/
https://jpm.hums.ac.ir/

Y, _

G

Y o5bod AY 0,90 AFF (Ll

O g & &b

11 39 5550 5 st 56 o J 55 19 g, (sost bl f olkint 1 S lgidy

ol b G by

Ol el sds O e Sy p ke o&Eils O o et 0K 3y (oD 5l 3 slaz] ol o Sl S e L)

Use your device to scan and Citation: Seddigh B. Use of native larvivorous fish in controlling dengue vector mosquitoes in Iran. Journal of Preven-

read the article online

tive Medicine. 2025; 12(2):123-128. [In Persian]

d 10.48312/JPM.12.2.879.1

Qe o

Aedes g Aedes aegypti sladisS oi g Lwos] lvaiv 3l slaans ;o Lo low
‘Lig‘) U”9-9 9 L‘-’Qi’ﬁi’-" y) [ Sl [ le—‘bu"’ﬁj‘.’.ﬁ o0 Q){BL: u‘}—’-‘:‘b ‘albopictus
bl jo o5mgar o aiy (pl SosS1y 55 ol po asladly B e a5 VFe Sl i o

D] cculonss 3155 1505 Jlasi 5 (B35 0o o o9

09N (et g (Y sloo g Cghb ) cnlio 6{19@591 Lyl i ades sl (goasin Jalse
DT asls Gisi s aiy ol 5l aliie slags low Jlaml g codlad o 5ns o o bl oo

Gl (255 52 SIS g5 ooy Sl 8 ke ;550 STy Ly gl 095 ailiwlis
Lol el Sl sooianl o uS1y Leas Dengvaxia STy [¥] el 6 la JuS 5o
A Sabont 5Bl 7S 09,03l 09 sed dpogi (hio s 31,31 50 T Sl oolin ]
2 L« S Sl ol i ccilag Sl pleslw cnl Jlal ials sl
L8] et 08,5 cppgas bl ol

25,910l g0, aS aas e oLii A albopictus g A. aegypti «aseS o sl 4 lio

Jlo ol b iS00 6)lg509 Lol sl g ol lad g, Jobo o casils calides slalazs
SO o Sl ae a1 g 0SS e (6 0S50 (5 3-blie o i AL aegypti
A S o o wgboo S slasodn! j9 2 cozge Wl oo 45 led ge andi ouey

1o Sl
1o W (o 19:0380)s A9)0
11€01€ (333938 1o :0b)33s 435

11C0 1€ sl3pa Wo 1) (T3] Ay)5

o jlguls

L) 3 (A (o351

:Jﬁé',js*

=l amls

Olnliobee o (500 (S pole oliails s Slas

faeghezaree(@yahoo.com : g xSl s

® @ Copyright © 2024 The Author(s];
@ This is an open access article distributed under the terms of the Creative Commons Attribution License [CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.
BY _NC

en], which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.



https://jpm.hums.ac.ir
https://jpm.hums.ac.ir/
https://orcid.org/0000-0003-2207-461x
https://orcid.org/0009-0004-4322-7616
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://jpm.hums.ac.ir/
https://jpm.hums.ac.ir/
https://jpm.hums.ac.ir/
https://jpm.hums.ac.ir/article-1-813-en.html

Y o lois AY 0490 N FF (luwls

A d g5 059 el ¢ bl ol 4 V] ccals aalys ol ;on
3285 2,355 § slisl a5l s 5 (5 Lot
S5l oy S5 5 e 0, i S5 3558 s
4 laigy oml sl dol ol a2 57 )1, S a g5 0 )50
5 Pl OIS o (aass 4y LS YU glean e JJo
Sl 0u dgaome oo aslg> g Laolys o8 )Liv 3g—aS

Al

ity el £ 51 iy Syl S sl o

Les oS conl ot (5155 leasy oY ]S 6l
s J S gloask p yo il il Jlg55)Y (slaoals
o] aiiy o)V 5lasdas an 08 Lo oo ol ol 1 Sge
G Jdo an g sla ol 3l oolaiwl  wis
Lag,¥ (ials gl S)lul 5555 JSal, «So58lsST
3 slalllae o gsdge ol b )0 09-d o0 g
§9d oy p AL aegYPH J, S a iz sla by, e
Dol g ole a8 slesluwl as ol s mols
Sl ooly s ;50 glo—idg, L amuslae jo gyl g
4565 i (59, o 0o plmil Glidiss (ypizen Y]
Poecilia reticulata. Rasbora JoLi lg54¥ ale
dayi.  Oreochromis

daniconius.  Aplocheilus

Puntius bimaculatus s mossambicus. O. niloticus
5 @ lejl Layly s o a3 (o i ool s laie 4y
F = Oyt O. mossambicus 45 ools HLis ( Sl
Ao, AYD) 5ay 50 ¥ YV - dga> Brme L) IS
9, YPO Gy ne U O. niloticus ¢ coils (s oIS
SEL Fpaargi bogs ped a0 (2l)5 aes 0 YALY)
Poecilia reticulate § Aplocheilus dayi . :)ows yo Lis 5
Aedes aegypti J,=:5 (sl Sorishser sloas S o i
ol 6l ol 6l oy oLl o sl
Feia oo bl b o Lyl s S 5 LaaisS

Il el 650

1§y A

ooliul § JLSis o8l Ll 5 4y 4z Ly o)l o
wlo Sl 5 LaJUls ol P S - R CEI 3

Ul s, 5 srmeb clabae 4o LJL albopictus
Iyl el

onkea T2+ 350 Al o il ool i lalllae
Ol do,d YO aS was o F) Hlas 0 SSls w5 0,50
Lol 3 w52 5 o)1 Goslidl (o8 3-blio 4y abosy o
o=Me L ol om0 550 yadis AF Dga > (o izman ]
3 Solem ol 51 (B sl ey S e oty g 009 (Sl
ol pimgond lpgo p Slassaw oV-VY Jlo

[Y“f] | ed_:.w) ..))9_A )‘).Q

Culicidae goolgsls jlaiy assS VY 58T o ol o
4555 V4 (Anopheles 4555 ¥ oli a5 oa i 5,155
445 ¥ 5 Coquillettidia 455 0 Aedes 4555 VY «Culex
cdlye pllas 5158 el [N ccul ;S8 sla s )
Sl 31l 500 (St pole olStils g 55557 50 (5)lo
il e e ol aiul Yo b L VEAY L
ATY slaws a5 oad ools s is (S50 o 9,90 VYV
039 e JLaDl g sl 00ls & 5525 J3ls 1o 10,50
SETY ke Ol VFFEITY B iren Sl
Sl plil Gl e Ve o adlaty jeao 5 (3155
EUISPRILA SN ] P S R YN > VP [V CURRU I [P e
S92y yiiaw S Jloizl g oo ) Sond] (4> 5
Ixl s s

039 (st 9z (bl S slahy, ol Jlo 5o
S )i 5 So30em e plaend (e S e oLl
Jols S sla Sal,y o 5 ol I¥] ol anal>
sl 5 2l el (ials wely glasiloy ooy pae
5o aslllae SO muls acul siblagy loaps g ses—as
(SropsS sbadore (hals jolais 4y a5 ols lis S5
AL OUNE S PSS Sy WOV J0. NI T PO
sbapes; g biSo,io jlesliiwl by (oot 08
Qlo>a,Y sloale sl osliiwl b Sojsle J 85 (Sose
[#] sl o Las 55U g Lag 6

u_cl.s l_QuSuS‘ 9 Pgo—m )I g.)..\_‘ou;;y?.'a oolaul
a ‘5>l_m.:| 9 ;E..ch Cmns 5] uo)b_c 9 00l L))bl—’ u_‘ojl.a.o

\Y#



https://jpm.hums.ac.ir
https://jpm.hums.ac.ir/

Y, _

Y o5k Y 0,90 N FoF (Ll

Sl 2 el (oo (glapissST o W lsi o sast 8
Sladiss 55; = loo s Slallhas 35500 Sliing
G5 g Ly g, s e o)l (slm 558 coge
Ses pldl Loyl Jaoreconn

References

Hosseiniara R, Mohammadi-Shahrokhi V, Zarei S, De-
hghani R. Aedes mosquito and dengue fever in Iran and
Worldwide: Medical significance, prevention, and con-
trol. Feyz Med Sci J. 2024; 28(3):324-34. DOI: 10.48307/
FMSJ.2024.28.3.3

Fazeli-Dinan M, Nikookar SH, Azarnoosh M, Jafari A,
Daneshpour E, Enayati A, et al. An overview of different
control methods of invasive Aedes aegypti and Aedes al-
bopictus. J Mazandaran Uni Med Sci. 2024; 34(232):260-
86. Link

Wu N, Wang S, Han G, Xu R, Tang G, Qian C. Control of
Aedes aegypti larvae in household water containers by Chi-
nese cat fish. Bull World Health Organ. 1987; 65(4):503-6.
PMID: 3500803

Nikookar SH, Fazeli Dinan M, Zaim M, Enayati A. Pre-
vention and Control Policies of Dengue Vectors (Aedes ae-
gypti and Aedes albopictus) in Iran. Iran J Health Sci. 2023;
11(3):143-156. DOI: 10.32598/ijhs.11.3.701.1

Nasir S, Abbas S, Jabeen F, Nasir I, Hussain SM, Hafeez
F. Biological control of dengue mosquito (Aedes aegypti
L.) with the copepod (Mesocyclops aspericornis D.) and
fish (Tilapia nilotica L.). Int J Biosci. 2015; 6(9):82-9. DOI:
10.12692/ijb/6.9.82

Nejadghaderi SA, Khalili M, Haghdoost A, Aghaei-Afshar
A, Sharifi H. Strategies for Managing Aedes Mosquito
Control and Diseases Transmitted by It Based on Interna-
tional Guidelines: A Review Study. IJE. 2025. Link

Tyagnes-Hanindia D, Sumanto D, Sayono S. Predatory
efficiency of larvivorous fish against mosquito larvae in
different water temperature levels: Implication in control
measure of dengue vector. J Arthropod Borne Dis. 2023;
17(2):120. DOI: 10.18502/jad.v17i2.13617

Ranathunge T, Kusumawathie PHD, Abeyewickreme W,
Udayanga L, Fernando T, Hapugoda M. Biocontrol po-
tential of six locally available fish species as predators of
Aedes aegypti in Sri Lanka. Biological Control. 2021; 160:
104638. DOI: 10.1016/j.biocontrol.2021.104638

P s gle azmog g Laleanl 5 (i (s p5lss
ool sloa iy (65,059 sl (s39mie ladame LeS )L
ke ale 5l xS 5 plwlid (omlpla o )ls 3525
o e sl ;550 s oSl 0l o jlg5g,Y sog
Lol Byne 45 ol 4 iz Ly il Sl o

Yy



https://jpm.hums.ac.ir
https://jpm.hums.ac.ir/
https://feyz.kaums.ac.ir/browse.php?a_code=A-10-4467-1&sid=1&slc_lang=en
https://feyz.kaums.ac.ir/browse.php?a_code=A-10-4467-1&sid=1&slc_lang=en
https://jmums.mazums.ac.ir/article-1-20215-en.html
https://pubmed.ncbi.nlm.nih.gov/3500803/
https://jhs.mazums.ac.ir/article-1-880-fa.pdf
https://www.researchgate.net/profile/Iram-Nasir/publication/283568145_Biological_control_of_dengue_mosquito_Aedes_aegypti_L_with_the_copepod_Mesocyclops_aspericornis_D_and_fish_Tilapia_nilotica_L_International_Journal_of_Biosciences_IJB/links/563f5f2e08ae45b5d28d2e27/Biological-control-of-dengue-mosquito-Aedes-aegypti-L-with-the-copepod-Mesocyclops-aspericornis-D-and-fish-Tilapia-nilotica-L-International-Journal-of-Biosciences-IJB.pdf
https://www.springermedizin.de/managing-and-controlling-diseases-transmitted-by-aedes-mosquitoe/52113108
https://doi.org/10.18502/jad.v17i2.13617 
https://www.sciencedirect.com/science/article/abs/pii/S1049964421001080




