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Key Words Abstract

Eastern leech Introduction: Regurgitation of blood and body constriction are among the main causes of
Antibiotic combination mortality in leech breeding and rearing farms. This study was conducted to determine the
Regurgitation . .. . .. .
Ciprofloxacin effect of a selected antibiotic combination on reducing the incidence of regurgitation and
Tetracycline body constriction in the eastern medicinal leech (Hirudo orientalis).

Lincomycin Materials & Methods: The experiment was carried out over four weeks using 90 specimens
of H. orientalis. The leeches were divided into three groups: control (without antibiotic),
Treatment 1 (cosmetic-sized leeches exposed to the combined antibiotic solution), and
Treatment 2 (medical-sized leeches exposed to the combined antibiotic solution). Each
treatment was conducted in triplicate. The antibiotic mixture consisted of penicillin,
ciprofloxacin, tetracycline, and lincomycin at doses of 1, 1, 2, and 4 g, respectively. From
this mixture, 2 g was weighed, dissolved in 2.5 L of water, and then 260 mL of the resulting
solution was added to each treatment. The final concentrations of antibiotics in the treatment
solution were as follows: penicillin and ciprofloxacin each at 11.5 mg/L, tetracycline at 23
mg/L, and lincomycin at 46 mg/L. Daily observations included locomotor activity,
regurgitation, body constriction, and recovery to the normal state.

Results: The results showed that regurgitation after feeding was completely stopped in
Treatments 1 and 2, whereas it was continuously observed in the control group. Improvement
in body constriction symptoms was observed in approximately 20% of leeches in Treatments
1 and 2, showing signs of reduced swelling, color normalization, and recovery to the natural

Article info condition. However, 80% of the leeches still showed mild to moderate symptoms. The results
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* Corresponding Author’s email: also indicated that the recovery rate in cosmetic-sized leeches was faster than in medical-
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(a=0.05).
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Figure 1: Vomiting blood after feeding in container of the eastern leech

SSgml ez S5 8l e Ban b ol adllas

DRy GrelesSad 5 elSolsl 125 ¢ sl 9189 s ks
odd plxl (By5 oll) j0 g bl g Gg5 0,sIVL e
5 iyl m S slaglly 098 g0 STy (Baios Gl 5o el
9 39 Vg, U uo,F analie oS 5 (I b loyo 4 (b slagll;

oy

dadda

Sl (Gl jo Gleyoslaosed (5SS Sleyddlls

el s 00 2ol g g lom loyd 5o (58 Ll Glyg0 5l aS
ol b sl gla b o (Y ) colazils 5,8 Glasl oy o
A g aile gy Gl p0 serse JWdlim; LSS
S 3 logge cnl 005 Oledllas (sla )5Sl g slassy)slla
3905 Pz o) pee «Sedly (Pl Ak )0 oG9t oGy
oo 50 0 F ) coul @85 15 azgi 5,00 s b lacl
s & (Hirudo orientalis) 3,5 ssll; «8lly cilize slaaisS
Sl 10595 p Slopag aenl Sligog Gl (sog 5 Slops sla S
03y o S JJoay (Hirudo orientalis) 3,5 sslly Y &)
Sz ool o )l b ale Gl S a g s e by
B 5 B il o o pSatir Lo 5 ead b by
@by b (38 6ol Basn 9 55 Jle gl LAY Sl
5 (VUS8) 055 00,5k @ plgies lap)T alez 5l a8 sl ol an
Woayay cpl 0,5 o,Lal oy yadgudy wile gt lidcsy , WY
S8l e S e gl s 0 ol 53 g
OV ) wiase 2, Vb 6515 5 2l St sla Sogll (5]
ool o 55 (Su3glnsed St (055 b ool 4335 5
3 e S5 Gl e 05 00)s) YU 0gd o caalie
oS 20,5 o0 Jolme 35S 1alS 5 Sligel lEl ol kS
ez (AW AT o)l e Sl laglly liy g cadls p Soles 5o
s o slaan )3 @l lrial (b Sl 4 g ab s
SIEEeZ (I3 e )8 D ogods el (SeeaS 05l ealsS
5 95 odalin fu 5l ol sy o goleye sbo So09,m b
slaglly .ol olyon gll; Gladis g (5> 0 Sles S8l L Voore
6k, EMLES] los Ygano stliscs, sl lrsl 4 M
i anld 0 Sl mals (5 > lacled juals alex |
2535 (o0 Sbje o e 4 (S 50 Ul 23l (9> ]
Sl,lSal, s 5 YS! nl s 5 Jelse slulis (8 O F)
Suaio )3 (2009 iy (el Sla g2l Slejs il iy
4 SSgm Bl eslinul L7 AN0) wib oo baglly (Sy9n 5 2S5
o390l (2l Sl lacisie plojs o @l laghs; 5l (Ko plse
D929 (al bl 48,5 13 az 5 3590 ol A9 9 ST e 50
(s3)ld Soslie el dszsar 5 QLySh glaaiss g5 Ss e
o il Wi o ploem & 90ty (Segen 5 DlaS 5 5l S e
50 (V) all asls 0,800 (54,00 Sl oolaiw] 4y Cond (653
S 5 LS g 510 )18 gl iliSe lalllas (3 slo L


https://www.journalaer.com/article-1-142-fa.html

JAER. 2026

Y(¥): 0V=0A

Gosla cwsluae slajia g5y gale dlas

oxdih ol 03g) e IVl daglly 4355 jslaea, 19l dii
90 w0dg, Jloas o8 o3l o> JWl s 290, colaiul g8
oadsoole] (glmesg, .09 g S ol 93 uis I b ditan 009, L]
Sheslil b g5 slos 5 a8 )5 )18 )5 ol sl ()L 50
Az oYV 4 Lo a5 05l Jol> liabsl B ol (6,570 5l0 iwles
o Lol (sl S 20 sl llas ooguzme pmy el S il
@ o5 Gl sleess; ialie slod 4 (g5 (s 3l ey ]
51 oolizil L baglly (YA) wiads Jie baglly (g, loass Cg b 5l
55 S Gl 1+ Sgam sl s AT a4 aslian slals)]
1y dss anld 5 oad Jate (5% ol 03 gl & ks
o5 di laglly s dss al o plasl 5l uy T+ (YA) wis 5 5]
e baglly nlo 5l s)ls>gsinn omy sbml 5l 65T sle jshaiea
OA X)) Sws 8
oS 5T Jlona 4 5 glanad 110 S gy 5T J o s
9 Ol palaS gldg s el o I patiia polia
OrealogSie )5 (o FOF (g5l oF - sCllnS )5 52) (i lagSid
e ol (A Gl 08 (e Fre Joleo S5 000
P TV ) o ia (03,5 and plb oS silug)lo <558
Jo Ol 2 Y10 o 5 ailoy 05 ¥ (ol byls 5l o (3
035381 oaioslal Jsloma 51 il oo YF Lo 2 as s 23,5
S 90 S ST sl 39381 51 g e bl gl (V)0
Ol 989 s § b 2y ol S 50 5 e 599 o 2 ]
55 ke ¥ 553 b el s 5 oo 1118 3L ol 5o
02005 (S fd 05 (e ¥7 590 b mmnlogSid 5 1)
@BV 058 & 4 (Brd golly aakd A+ i lejT >k
VL) b Sgm il b agzlse o 108ld 09,5 aind

208 Lt 05,8 w0 b Sisn KT S 5 pisu il Gl
Sl 3 lulivl sla S5 gy (995 Sline Wl oo Jol> slaadly
oS W)l 4y 90,5 L8 gl Shyen 5 5SS Caio o Gloys
P G @l iz ep led S8 g wld el
Oless 9 JAS 0592 58 FostnS Slalllas plonil jludine; Wilgi oo

23,5 (Byh solly 5 2k S slags e

Bl gy 9 3lge

3l Dligios 5 50 50 Sagh ol igiele)l ol 9 gl
Gy bruzmo g SO 0aStils soblyy (L ol agd (559
VEF 5B 00098 51 B 5 (ambbin 5055,9La8 pole olSiails
b plo
a2y 5,5 (g5l 4k A ol gy ol o ol Antd
Ll 09,5 izt 5 oob il S slaojlail ol 05
slaglly @ Cons 55,5 ol sl (b slaglly aiad e
GV slecy 3 LY e sp ates )T - (S
3o S 3l eaigad w85 8 b)) 0550 2 ¥l e b
Ll pd o9 GleSy 51T W 5 s stne s9lly Ssn 5 5SS
a laglly Jl 51 G 00,5 Jols lcedol adgl coodls 5 (s
S 5o aigad sollp Lad polinngd 5555 Dlikos 35 5
Jo oyl g plrale 5 B0 SIS as 51565 5l 99
S5 0l enlin slos Jol g loaSS Ll 8 v Jlao oy S5
(O J992) 2435 (o 32 yottns yobots (I 905 g ogllas o loocts

omlojl 9590 O (S (5la g6 51 (B 1) Jou
Table 1: Some of the tested water quality factors

The tested water quality factors
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Figure 2: The image of the eastern leeches with the deformed body
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Table 2: Results of vomiting blood after feeding

Experimental group Observation of vomiting blood Incident Percentage Description

Continuous throughout the trial period
Complete cessation
Complete cessation

Control Observed (continuous) up
Treatment 1 (match-cosmetic) not observed 0
Treatment 2 (Medical) not observed 0

SOP 9 (N b i 4 by po gl Y Jgu
Table 3: Results of body segmentation and symptoms of improvement

Experimental group

Improvement in quality The state of inflammatory Percentage of mild to Percentage of

and its process symptoms moderate symptoms complete recovery
Continuation of swelling,
Control No improvement observed abnormal discoloration, and 100 0

Treatment 1 (match-cosmetic)

Treatment 2 (Medical)

failure to return to normal state
Exiting segmantetion mode in
improved cases
Relative reduction in swelling and
improvement in body color in 80 20
some leeches

Faster recovery and faster
return to normal conditions

Slower recovery than
treatment 1

ol o b o310l o (6O gt sy Ay Lo i Jgus

Table 4: Comparison of rate of healing between leech sizes

Size of leech Speed of recovery Statistical result (ANOVA, 0=0.05)
Treatment 1 (match-cosmetic) Faster Significant difference
Treatment 2 (Medical) Slower Significant difference

Of
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Figure 3: Treated eastern leeches
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