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Article Info ABSTRACT

Article type: Unwanted side effects of neuropsychiatric drugs in the treatment of

Full Length Research Paper  neurological disorders, including sexual problems, are important and
problematic. The aim of this study to investigate is the effect of
serotonergic drugs citalopram and melatonin on the ovarian tissue of three

Received: 08.18.2023 spot Gourami. 120 pieces of Trichogaster trichopterus the female fish with

Revised: 09.12.2023 an average weight of 4.30 £ 0.25 g were purchased from the fish farm and

Accepted: 09.17.2023 divided into eight groups of 15 including the intact control group, the
solvent control group, and three treatment groups receiving citalopram at
doses of 5, 10 and 20 mg/kg, and three treatment groups receiving
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Keywords: melatonin with doses of 10, 50 and 100 mg/kg were divided. In each turn,
Ovary, 0.02 ml of each drug was injected intramuscularly every other day for
Serotonergic drugs, 10 injections for 20 days between the dorsal fin and lateral line. Then, the
Steroid hormones, fish were euthanized and dissected. Fish ovaries were separated for

Trichogaster trichopterus - . . . . .
g P examination with optical and electron microscopes, and tissue fluids were

used to measure steroid hormones by ELISA kit. The results showed that
the highest level of 17 B estradiol hormone was measured at doses of
20 mg/kg and 10 mg/kg citalopram (P<0.05) while melatonin dose-
dependently reduced the level of this hormone (P<0.05). In the fish treated
with all three doses of citalopram, the oocytes were more often in the
vitellogenic phase compared to the control group, while most of the
oocytes in the fish treated with all three doses of melatonin were in the
prenuclear phase. Therefore, oocyte maturation was affected in this study
in such a way that citalopram stimulated gonadal development while
melatonin inhibited it.

Cite this article: Javidi, Ghazaleh, Naji, Taherch, Hosseinzadeh Sahafi, Homayoun. 2025. The effect of
Melatonin and the Selective Serotonin Reuptake Inhibitor Citalopram on the level of sex
steroids and Oocyte ultrastructure in mature of female three spot Gourami (7richogaster
trichopterus). Journal of Utilization and Cultivation of Aquatics, 13 (4), 47-64.

@ O3 © The Author(s). DOI: 10.22069/japu.2023.21666.1809
AT Publisher: Gorgan University of Agricultural Sciences and Natural Resources

Ly



YYEO-EYVYX : ol LLS

YYEO-EYA 23l UL Gl (93958 9 5519520 R A2yl

%fc{}’/}db%ﬂ%;

SOl HUSLt 8 g (i gido g ! ygllimw U5 2 gig w (59518 3 (o y
08k JI> aw (ol 598 (Bl 38 > S 90 398 Tolaw g (sl

" Bloes 6513 Oglen (T b0 al gl dI

Ol O el Sl3To8ils Ol g5 (Si ke (il pde 5 (s3luls saSils sl p ke 058 (S3lusls S5 ammtils )
ghzl.javiiidi1995@gmail.com :4.LL|,

Ol D el ST Kl Ol Say ke esls ke 5 Gilusls aSKEls Wl pole 05 S LS (e oki i Y
tnaji2002@gmail.com :4sLL|,

Ol g SIS e s sl Slike bl OpiS Pbd pske Sl awde gl sl X

h_hosseinzadeh@yahoo.com :4.UL|,

oS>

Jlae SleMb!

NS oz S| mae Sl Olays 3 Olys 5 el (gl sl axal b L lse
5 el 555 a0l i ol anlllae Cida o e.).;.aa)ljjr.@a&mjw;?
Jbt oy S oo a3 VYo sl il o Jb5 v oy S ale Ol 3Ly o 50
05,8 St 4y 5 oM Olale Jrsn oSS Sl e S EN E Y0 S5 Sl Loesle
350 b el s iSTl s (les 058 4w (I J S s J xS Lle LU Yo
Ver 500 e mg/kg 50 L e s diSib s (gles 05 S 4w Y 5V 0 mg/kg
TS R N D gy B e B
0533 OLL 51 e A G5 b b 5 2l b Gas s 5, T Dke o
5P PSS b on S Al O A =85 s bale
S g 8L Slale sty gl gladse e @ Selll gl 5 A e Sy Sl
53 taale 55 sl il WV 0 e 5n e 5 305 LSS gl s 8 oslinad 13,9
wls o 5N oS I3 (P<a/00) s S (6,831l el Yo 50 mg/kg slajss
35 a2 lad S gla b po (P</r0) sl el ) Osespr ol sl s a
23 S oy Sidus U s CUL U S e S 4 el bioawssl ol Sl
by il 13 ot e e 55 ST 00 5% 53 4 s sles S la ale
B S sl i & Spgoipt 235 5 beas adlas ol s e §sk
35 Slee 1y OF G sdle a5 Sl 55 035 (93LS

s g g

s = ke S s

VEeY/20/YY :C‘Jf‘d_)é é)u
VEY/OUNY t Sl g é)b‘
VEY/ U iy )

(IS slas3ly

Ol e

S 5P sl
Bt iy S b

ki gl slalse, 52

vdb )L.‘>LJ)£ » u.uy)La 9 .a‘l..’ij.uJ eS.’)).ay5}.u 65)‘0 J.|| ) (\F-Y) u}sl.o.b ‘éb;.a oél}w m)Jon ‘L?L ‘d.”/.c ‘LS"\‘Bl’ bl

SV-FE OV olpl S5 5 ol pmope 4t 03le JI5 dns S plo o (cuwiz sloyge 90 Folaw 9 ez
DOI: 10.22069/japu.2023.21666.1809

o5 b mls g (55,5liS pole ol 1 b

A



OlySod 9 ugle AI3E [ e ol gl S5 3559 o (59,15 51 (o 52

et o3le ity 5 (S g5den b 8 55 e
JA& e eMJdu.:..:\ Q\y&@ S ol s
LSLAC,SUL_{ LLSJSJA w.a& V.:.w.:w B osle U'i‘ J..SL;G

< Jiis Shasls s dijljf Kws 05

LQ‘J‘)}}“ QJ.: B &_elS ej‘Ju‘ 4 osle U’i‘ S J‘)T

Wil Bedds 5 s Soir sy Lol Ll
GEFsm i b bl glaeris e (V)
S el S5 pdlis slagyls 3l glaxss (SSRIs)
2 00 Gl Corse s ol 3L e b
» & 025 SSRL (s5)ls ¢l b L5 0 O
3 BN 1 n 5 S5 Sk S
s 2 N DI dites 5555 e U LS
Ly s ees 4 66l (CNS) (655 0 olas]
ssba s Lk e ey Sspudl Ol Ul
sl 5 (S dl S Ol (gl (sles 28
ON) i 0 3 g0
G SeS e JeSe Olgee U
Rl DS s aal s Ol SV g
AOY) 558 0 a0 slan 4 (Saals, slaob s
23 OesNe Sojdlis Sl s sdalys
das o 0L 5 5 15 sy Sl il slade
PESURE- SO INCIUU S L PR
sl 1y 355 So,mdlis SIH (635 0 s
wowd e Dyaosn 150555 Sopon G LS e
Gl el Sl Sl K ol Jlag sae

Foew Gp e el Sasg 3 4S e QLo S

) 555
o>, 4 Gl Trichogaster tricopterrus

S o3g cpped ol Dlabe x5 Sl bl
S ol o Sl s Seee O S Olsen
— s Vlsea e Al Cleay 558 e atlis
L db e oS ool Jaedd 55 s 5US—5id sm
5 Ol (g (08) oLl ahaz 5l Sl

(10) ARl Lals 53 O Cwjlie e

£a

LVRUPY

A OS5 5 sosk o8 Lals
o (559, Ca\ﬁ- S eyl 5 5 o 9
Al Sl 3 g A (s3daie ol
sl 4 WSl e SE50ly, Yl Lelse ol
sl esls Sl 3 J:;va? Oler el 53 15 6305
5S35 Olse 31 5k 0U5 das e Ol ladlas
S s b bl by L ras SV
el 3 ol hten 5595 Olgs 5 Slael slag )l
2olss Lol e ssdeee (IS 1 gl Lagls
JLs 4 a8 ks o OO e 5 b
L e 3 8es 5 ool ol SV b el
NSz b L s aas e 13 Sbess
Shole Ll 55 e 4 53 ek i Jas lee sl
bl caise e b 6 5,b0 L (65 50L0 Gl
A il 5 e ir el ol VY 3y
syl s 6oabl Sle g (V) 555 0 yoia
ol Slalllas il 07 5 Y) Sl A3V Y/0 B4
Ead O 5 ol IS il DL s ek
Ao WY 5 (8) do s WY i 5 a4l st
ax S Gler o:Ske 51 5V 0Bl cpl ol (0)
bl s (S oSy Candy S (5050

(V) ol g ela! Sl gladaly
4 e Llg e e glagsls sl eslixdl
At Sl (Seeedidy (pl 258 adsl oot
e AL S VB s e
Lagols (o8 3 V) dil i 508 () s
e s S o sl glaedi S
Calld pl by s e lagsls a2l (55
Dl g e el 31 gyl (IS Gl s
S s Sasp Sl e 5 RS Il
W) s Jaad g sl U5 s sl
s Use b s S e S olassls cal ol
S 2 et 50 A 5 e | ol

Q) IS wal g Dl ge i sl



V€Y ylimno € 05lowd VY 259 ¢l 33T (19950 9 (515390 300 A yabid

S C3l s sules 05 S aw Aoy Ve gL
e Sk TV 0 slas bl i (g5l
Gy oSl (oles 03 S aw 5SS
sopSske Ve s o A glagss b
L Gy p S 5hS

S5 3 o3 A8 ok bl S o5l
CTHO030997 s o )lo b o 51,65 (55ls s
CS 5 5 oy A4 Loslt L nisthe sl s
¢ MeLA201.22 NH g ol L 55 01,8
S0 oSNl el Ay slagss s S
SOL e 035 B A plil 05 5 55 s ale
PO AP K v V) ECI YPRPY PP S A PUR TN
J;‘-h),l{.sﬁh};-u;);\“ Jsbl s 5 s el
OV) e I o5 Gladnd oy b

3o S Dot Gau T Sdens b ale 555
A Gy 3 s el cag VU Ol s
e O L sl Ko ojlas ks 3 L
Loas oldsn 5 dol s sba U o3 S 15
Coged als xd Ao /0T lade ey s
03505 g 3| 5 BD (sl S b SDlae
Loalae 0555 il by 22y Al s 5 e
S ¥ ey AT s a8 Gy e Y asl
O 3l a5 <o 55 &) g0 Ll (g, AR
A3 S T b ale oy 25

S 05 3 Slale Oless (25 5l
PR SR [t SRR DR PRt ST W ot
S8 5 GRS ASE Sl Sl
R OB PSS by A ag oY (Bl
FL i il Slalses s sk 08 5 VA) US
S 5odea Wi-\v Oy g oJ goal sl =1V
slas 5 Bl Slabe Sleslaad b b xnds
CsSs S b andllas g Al (5, S0l sl
o3 Y0 AU LS s Ol il (ol

oS land Bl Aoy V0 el LS|

5 dledl Joe K dlgsa oale ol ol ol e
23,8 Obtl e g Sldlas 165k

Olsy 5 clasl lagls Gras mwy ib
s a5l lanul U S5l L Wl e
L Sy 5 el 5 A3l el en i
G Sz dl bl Wsw e 3 ibcss
S Gas (V) ohlaleny 5 oAb s S CLZJ B
s oeshe 5 el Sl s G
Sl Ol s b e glagls oAl
SOy sk 5 O oL il e
A I e o e i

W gy 9 dlge
IRIAUPSREC. ol 05 L ass ol

o ilesl o3 Ve Jle olesls e s 1401.329
sl pske Al el ST oKl oL
PP EY NV SR L PN RUCC JUN CIP S
Olale s p 5 iS5 o8, 5l esle uir Ut an
A VAL IS PR RTINS E S PR
Soo9 30 Jd celu BA s s ol & p_f
Lot sl L) bapsl ST pls daale
AS ke 5 ey ph et | (G 2 Sl
s laza 5 1gn gla s e 5 LSy ols)
3bar Sl 2 b B s el e S 1
Al e plnil JLSS Y 5 s AL
s kS s LAMJ\;T J=ls el & son
LL o ey clee WO 4 a,ald ¥ S
plas b LS5l dlesl 5 Lap sl ST Lo
s oads kol LSS csle YE s Lami,\jsi
e Yo £ ) Of Gl lale cudhe Cans
L oLl (VY £ 0) e pH 5 (L5 sl
Sl ol s b bapsl ST O sla 2l
NI
bl Izme 05,8 A 5 sl jsba ba sl
Gy b P I8 0y S oy Py J 58 05 S



OlySod 9 ugle AI3E [ e ol gl S5 3559 o (59,15 51 (o 52

laaisl

3 Jel | PPWPIN L PP - JCH S
O Sl (1 JS8) Slegu oS Gasli o
DW= J 28 ey s J S glaes S oo S 3
O e s o SeS 5 (o Ve J5ED
2 el 05,5 P>/ 0) S sy (5)lolas
S3gme gy 555 Sl L JaS o8 L anle
Ao ple s Yoo mglkg s s s anils
Sie il cpl s A8 edalis Laxli ol M
Sogon Lo el s Sl palS Laxls
S sy Jo s ol (P<4/00) 13,5 b folias
L als L) o3 SRl L sl Jlas oS
ol 5ol Ol s 5l Sl s ol sl (g,
055 4 i Vv 5 00 mE/KE (slajss sl

(P<+/40) 45 salice lsbie &) sty J S

Ve 00) G IS (6 m 53 W ped e LS
"\"i'°j"if“:l.’, g.ﬁ«).))J‘J“j' 6/,:{3](.}.‘;):\" )‘\0
5ol sl 00T Calis b 68 S e
s Son by e S (5500585
,s (PHILIPS EM 208 S J1) o5 s Sl
)\J.; IR Suse CJJJ.L:S Ve e.\.'u%bg..)u )"LIJJ
obLL&u\l.sgg_JLayijg u.a;-u (\‘\‘5\/\) CA;

We
GSI = —x 100 )
w

5 45 SPSS il 5 5l eslisal L Laesls

G b byl wee LT 5 s s
Gl oSSl 0551 5 (One Way ANOVA)
2 Slssme e ad eslisal baSbe aglie

35 P00 a0 g0 aen

A
.
X
- ¢
(73]
(U]

—

d
C
b
a a a
e
I f
C C; T1 T2 B T4 T5 T6

Treatments (mg/Kg.bw)

ol 5 JS Cov glaey B s Olabs Kb gu galS Lasls Ao ys 5Kl awglin - IS
bg..ﬁjﬂ\a‘r‘ja_,.“.‘v_«b)‘.w_ﬁ ‘5‘.&5‘9; T3 G T1 ‘(M)AV' ij) I~ J,‘.S 0‘9; :Cy ‘(u)‘géu'c.w:) dals JJ.LS 0‘9; :C
Ver 500 O slass b o (o e b slad slaey S TO U T4 oale 055 p S5hS 2o S hen Y0 5V 0 (slasss

(Mbw v /00 j;‘.’#ch—a):c_"»)&::'-‘ éf‘gf.}& 6@44.)‘:3@3 ‘5‘“{): qL:.u_'e‘,,’-) ‘,ALG Y] c;‘y\.’s,ﬂc;‘}:«

Figure 1. Comparison of the mean percentage of the gonadosomatic index (GSI) in fish from control and
treatment groups.
C: Untreated control group, Cy: Solvent control group (70% ethanol),
T1 to T3: Treatment groups with citalopram at doses of 5, 10, and 20 mg/kg fish weight, respectively,
T4 to T6: Treatment groups with melatonin at doses of 10, 50, and 100 mg/kg fish weight, respectively
(Similar letters above the bars indicate no significant difference at the 0.05 level).
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Figure 2. 17-beta estradiol hormone levels in control and treatment groups.
C: Untreated control group, C0: Solvent control group (70% ethanol),
T1 to T3: Treatment groups with citalopram at doses of 5, 10, and 20 mg/kg fish weight, respectively,
T4 to T6: Treatment groups with melatonin at doses of 10, 50, and 100 mg/kg fish weight, respectively,
(Similar letters above the bars indicate no significant difference at the 0.05 level).
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Figure 3. Testosterone hormone levels in control and treatment groups.
C: Untreated control group, C0: Solvent control group (70% ethanol),
T1 to T3: Treatment groups with citalopram at doses of 5, 10, and 20 mg/kg fish weight, respectively,
T4 to T6: Treatment groups with melatonin at doses of 10, 50, and 100 mg/kg fish weight, respectively,
(Similar letters above the bars indicate no significant difference at the 0.05 level).
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Figure 4. 17-alpha hydroxyprogesterone hormone levels in control and treatment groups.
C: Untreated control group, C0: Solvent control group (70% ethanol),
T1 to T3: Treatment groups with citalopram at doses of 5, 10, and 20 mg/kg fish weight, respectively,
T4 to T6: Treatment groups with melatonin at doses of 10, 50, and 100 mg/kg fish weight, respectively,
(Similar letters above the bars indicate no significant difference at the 0.05 level).
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Figure 5. Cross-section of ovarian tissue in fish from: a) Untreated control group, b) Solvent control group
(70% ethanol).
CA: Presence of oocytes at the cortical alveolar stage, PN: Several oocytes at the pre-nucleolar stage,
V: Vitellogenesis (H&E staining, x40 magnification).
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Figure 6. Cross-section of ovarian tissue in the citalopram treatment group at a dose of 5 mg/kg.
CA: Presence of oocytes at the cortical alveolar stage, PN: Several oocytes at the pre-nucleolar stage,
V: Vitellogenesis (H&E staining, x40 magnification).
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Figure 7. Cross-section of ovarian tissue in the citalopram treatment group at a dose of 10 mg/kg.
CA: Presence of oocytes at the cortical alveolar stage, V: Oocytes in the vitellogenesis stage,
Pon: Several oocytes at the secondary pre-nucleolar stage, (H&E) staining, x40 magnification.
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Figure 8. Cross-section of ovarian tissue in the citalopram treatment group at a dose of 20 mg/kg.
V: Oocytes in the vitellogenesis stage, GV: Migration of the germinal vesicle toward the animal pole,
LDF: Lipid droplet fusion, (H&E) staining, x40 magnification.
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Figure 9. Cross-section of ovarian tissue in the melatonin treatment group at a dose of 10 mg/kg.
CA: Presence of oocytes at the cortical alveolar stage, PN: Pre-nucleolar stage, (H&E) staining,
x40 magnification.

1- Germinal Vesicle
2- Lipid Droplets Fusion
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Figure 10. Cross-section of ovarian tissue in the melatonin treatment group at a dose of 50 mg/kg.
Prn: Observation of oocytes at the primary pre-nucleolar stage, CA: A small number of oocytes
at the cortical alveolar stage, (H&E) staining, x40 magnification.
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Figure 11. Cross-section of the ovarian tissue of fish from the melatonin treatment group with a dose
of 100 mg/kg.
Prn: The dominant phase of oocytes is at the primary pre-nucleolar stage, (H&E), x40.
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Figure 12. Electron Microscopic Cross-Sectional Image of Oocyte Cells a) Control group, b) Treatment group
with citalopram at a dose of 20 mg/kg, ¢) Treatment group with melatonin at a dose of 100 mg/kg.
In this image, FC: follicular cell, M: mitochondria, NM: nuclear membrane, N: nucleus, Nu: nucleolus,
ZE: external zona radiata layer, ZI: internal zona radiata layer, YG: yolk vesicle,
L: lipid droplets are indicated (Scale bar: 1 pm).
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