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Abstract: This experimental trial was designed to evaluate the anti-Limnatis nilotica effect of Achillea
millefolium L. ethanolic extract as well as levimisole and niclosamide. In an experimental study the extract of
Achillea millefolium L. aerial parts was prepared and then the severity effect of the treatments was recorded
and compared with placebo group on L. nilotica as anti-leech assay. The average time of paralysis and
death of L. nilotica for Levamisole, niclosamide and Achillea millefolium L. plant were 12.66+5.19 min,
19.22+3.42 min and 9017 min, respectively. Distilled water was determined as the inert for control group. In
this study, it was determined that Achillea millefolium L. plant with an intensity of 3+ have a good anti-leech

effect and can be shown to be effective in cases of leech bitings.
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INTRODUCTION

Parasites and paratic dseases as a dhengein
hedth sysems havewidespread dbreaks aroundhe
world. Poor heéh, illiteracy, use of cdanminaed
resources andands, use of cdamnaed foods and
drinks, povety, mdnutrition and overpogdation are
the man fadors for comamnaion (Bahmam et al.
2014 Cdlier et al. 1998). Paragtic infedions cause
diarrhea, anei, dgegive prolbems, weght loss, poor
conceltration, abdormd pan and loss of funtion
(Okyay et al. 2004 Stevenet al. 2003).Paradtes are
classfied into vaious caéegoies such as cexles,
tremdodes, nemades and pseudo-pait@&s. Leeches
as one ofthe paraises are kassfied into two groups
aqudic leeches and efmworms. limndis nlotica is
the man spedes tha cortamnaes bah humans and
anmads. Dark greeneeches usliy have 1 cnengh,
two arterior and poterior suckers and orandimes on
both sdes ofthe body. The ma compication ofleech
infedation indude anena, weght loss, respatory
distress, retfessness, haemesness, haemotysis,
bleedng, vagnd, mouh and retal bleedng and &.
(Bahmam et al. 2013 Bahmamet al. 2013).Nowadays,
there is gred atertion to tregamert with plarts.
Treamert with parts as a branch oftradtiond
medcinein courtries wth dd dvilizationlike Iran has
aready payed a mgor rdein thetreadmert of diseases
(Fong HH, 2002).

Now in many devioped coutries, the use of
medcind plarts andtradtiond medcineto trea many
diseases induding expeimerta wound helng,
hypetenson, dabdes, reprodutve trad fundion,
paragtes and manyther effe¢s is popuar (Rafeian-
Kopae, 2012). In recen years, the use of herba
medcines and herlthaorigin is increagng aboti one

third to one h# of the pharmacdicd produds in the
United States, are fart origin 4.

Yarrowis a parnt with the scertific name Achil ea
mill efdium, with rizome and one nter heght dired
stem. Consumdk pats of the part are Wooming
branches wh bitter tage and song odor ctiededin
summer dung floweling (Vdne J 2002 Zargar A.
1988).

Main medcind apgicaions of yarrow are
bleedng doppng, sudeory, growh gimulating,
heding of gagrointedind discomfot such as i&rrhea
and Boating, anibiotics, reduing fever,treamen of
insomna, grenghering the liver, treamert of liver
cirrhogs, hepditis, athritis, lungs beedng. It is dso
used as a mdlwash, rap treamert in cdd,
expecorart, heding of wounds andld scars, stabe
treadmert to reduce lod urea and mucus bladder
(Spriggs D, 1998).

The yarrowis known as an giparagtic part in
Iraniantradtiond medcine (GhaseimA, 2011). A the
momen, thereis no sudy regaréhg the effets of this
plart on leech. The ian of this gudy wasto evduae
the effet¢ of this dart ehand extrad on Limnatis
nilotica.

MATERIALS AND METHODS

Preparation of leeches

In this expeimerta trial, in augus of 2014, atotal
of 57 Limnatis nilotica (Leech) were dbeded from
spiing waer of Dehoran dty, llam provnce, wesarea
of Iran.

Extract preparation
In this expeimenta <udy, the part Achillea
mill efdium was prepared from Digdran dty of llam
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province in the wes$ of Iran andthe spees was
auherticaed. Cdleded Yarrow fowers were ded
and powdered ith a mxer. Then 50 g othe died
powder was rixed with 500 nh of 96% ethand. The
sdution was fiteredthrough Buchner funheafter 72
hours andthenthe sdution was concdrated andthe
resdting maerial was dred usng rtrogen gas. The
consdered dose was preparedngssdine and adihg
TWEEN- 40 (Bogene Company)to resiting
suspen®n (Parandn et al.2011).

Experimentation of anti-leech assay

Leeches were pundvidudly in a dass cotainer
with 600 nh sping waer. Then,the exrad and drugs
were added anthar effeds were screened for 72Gm
and the time to pardyze or Kl eachL. nilotica was
recorded. The exametion was repead for nnetimes.
The evéauaion of detéh of leech was based on
immolility after gimulation with needie. The low
average patgzing or Klli ng time ofthese compounds
refleds ani leech propsdies.

The sevadty effed of these compoundidrugs based
onthetime was ctegoizedin five groups as ftows

1) 4+— paralyze and death of each leech within 1-
60 nin after addtion of drug.

2) 3+— paralyze and death of each leech within 61-
120 nin after addtion of drug.

3) 2+— parayze and death of each leech within
121-180 nn ater addtion of drug.

4) 1+— pardyze and deh of eachleech vithin
181-240 nn ater addtion drug.

5) Negative— paralyze and death of each leech
within 241-720 rm after addtion of drug.

The eficacy of drugs with coud kill the L.
nilotica within 1-60 nin ater addtion refeds ari
leech propdres ofthese compounds atidereforethey
may be usedn the treamert of infedation with L.
nilotica in the fuure.

Statistical analysis

The dfferences bwveen the coirol and treaed
groups were amgzed usng one-way ANOVA and
SigmaState 2 program.

RESULTS AND DISCUTIONS

Anti-leechegeds were repded based othe mean
time to dedh with rine times rep#tions and as
meartstandard deiation. Inthis dudy, levanisde had
the mos effedive Ani-leech ativity. Niclosamde
killed leeches @ér 19.22+3.42 Nh. It was foundtha
yarrow had song effetive medcind influence \ith
3" on leeches. Dwiled informaion of varous
treagmertsis shownin Takle 1.

Table 1.

Treadmernt Dose MeantSD influence
(mg) (min)

Yarrow 600 90+17 3
ethand extrac
Levanisde 600 12.66+5.19 4
Niclosamde 600 19.22+3.42 4"
Distilled waer | 100 7200

Test between all groups

Due to non-normbty of the dda based orthe
Kruskd-Wallis, One Way Aniysis of Vaience on 1
Anjam and & groups usig Dunné with dtilled waer
as a cotrol were compared andgsificart differences
between the corrol group and & groups wrre
observed (p <0.001).

Test between the main groups (Yarrow,
L evamisole and Niclosamide)

Due to non-norméty of the dda based orthe
Kruskd-Wallis One Way Ankysis of Vaience on
Ranks was performed, andl groups were compared
by Dunné tes and #gnificart differences were
observed hisveen groupsn dl groups (p <0.001) .

Test between the levamisole and niclosamide

Method One away ANOVA was used compare
the groups and ignificart differences were seen by
Tukeyted, respetively (P = 0.006).

In this gudy, ati-leeches effdcof ethand extrad
of yarrow was wdedin compaison wth two srong
artiparastic drugs. The red#ts showed tha the
pardysis and deth effed on leeches were ratively
strongin compaisonto two arti-paragte drugs.

Severd sudies have been done dhe effets of
medcind plants onleeches such akimnatis nilotica.
Reslts of a sudy showedhat the meéhand extrad of
galic was very effetve on leeches (Eékhar et
al.2012), wtile the mée¢hand exraa of harmaa (300
and 600 mg), evert &digh doses (900, 1200, and 1500
mg) had no priedive effe¢ on Limnatis nilotica
(Bahmam et al. 2012 Bahmai et al. 2012). Methand
extrad of onon (600 mg) wasneffedive onLimnatis
nilotica leech spdes (Bahman et al.2013). These
resuts were nbconsstert with our resits.

The indings of sevellacther dudies were constert
with our reslis. Studies showedha mehand exrad
of tobacco (600 mg) andts ricatine as ative
ingredert (5, 10, and 20 mg)ilkkedleeches vth the 4+
intensty and had song effe¢ on motality of Limnatis
nilotica (Bahmamet al. 2012 Bahmamet al. 2014). In
anagher gudy, effets of mehand exrads of
chamonile on leeches were réawed andit was
determined tha a dose of 600 mg of was ndo so
strong for Leech deh (Bahman et al.2012). The
methand extrad of Grape adoses of 300 and 600 mg
a a meantime 260 = 63 nm (exremdy negaive
impad) and 200 + 50 mm (intensty caused 1) caused
the deth of Leeches (GHami-Ahangararet. al 2012).
Olive mehand exrad a a dose of 600 mg, ith a
meantime of 210 + 24.1 mutes, caused pdssis and
dedh of Limnatis nilotica, while levanisde treagmert
groups as cdrol group causedeech deth with 4"
influency. Oive has good effécon leech deth
compared th levamsde (Ghdam-Ahangaranet. al
2012).

In this gudy, yarrow ekad a a dose of 600 mg,
with a meantime of 87 nnutes, Kl ed the leeches.
Yarrow had song effet on the limndis riloticaleech
with 3" influencéndicaing a $rong effe¢ of this
extrad onleech.
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The mos effedive ingrederts in this dant
(yarrow) indude Cyanogdas dycosdes (oxyein),
chdine, véderic add, formic add, tanrins, camazion
volaile dl, dkaloids (Bdonicine and chydine),
flavonads, reen, gum, armo adds, pdyphendic
compounds, sezgerpens,ladones, b&ine, achiin,
phosphte, ritrate, pdassum sdts and orgait adds
(Valne J, 2002 Semsantharat H, 2007).

Apigerin, lutedin and Querdén are asthe man
congituerts of yarrow and are fourich 7-O- ducosde
and 7-Mdunyl glycosde forms. Flavonads are
polyphendic compoundshat are foundin dl foods of
plart origin with dfferert effeds on cular sysem of
mammdian (Mdzig, M.F., 1996). Therefore,
flavonads may have gherapetic effe¢ on dseases

caused by axdaive dress such as coronary

atherosterogs, ischenic injuries, dabdes mditus,
cancer andhe agng processes (HaraguchH. et. al
1996).

Antiparagtic (agang leeches) effas of yarrow
wereidertified in our expemertal study. ThHs gudy
confirms the knowedge of tradtiond medcine in
artipara#tic effeds of yarrow (Hag Akhond A. 2003
Blumerthd M. 2000). t appeargha plant flavonads
and dhe phenbc compounds arghe man adive
ingrederts. agang leeches. In ther words Apgerin,
Lutedin and Querdén may be affeting onleeches.

The reslts of an expemertal sudyin a rd mode
showedtha exrads and esséia oils of the yarrow
causednadivation of Erterokius vernicuars, and ct
off the worm explsion (Izad Jet. al 1382).

The reslts of dher expeimenrtal studisin BALB/c
mouse showed yarrow gad had a goodnfluence on
heding of cdaneous Leshmamass caused by mar
Leishmama (Izad J et. al 1382). In andher sudy the
effea of arti-parastic effeds of yarrow has been
demonsrated on rurh cuaneous leishmamads
(Shirani-Bidabad et. al 2009).

It appearstha arti Limnatis nilotica effeds of
yarrow is likely as a redti of a cumletive effe¢ of
severd adive ingredents and Achilin, Thyone,
Eugende, Geraneloand Ternol are apfied morethan
other atiparadtic ingrederts onleeches (Tdgr et al.
1988; Gddbray A, 2000).

Medicind plarts are a source of had agerts to
trea diabdes (Bahmanet. al 2014), and mgrane
headaches (Dfan et al. 2014), artiparages (Bahman
et. al 2014, Saki et. al 2014), psychatric dsorders
(Saki et. al 2014; (Bahmam et. al 2014), respratory
diseases (Asadhg et al, 2014), tocthache (DHan et.
al 2014), treamert of skn dsorders and wounds
(Defanet. al 2014)! etc.

In generdit can be wtedtha Yarrowis abie to kill
leeches and can be used as aurda arti-leech
medcind produd.

ACKNOWLEDGEMENTS

The adghors wold like to appretate finangal
suppot of Depuy for Food and Drug, Uria
Univerdty of Medcd Sciences, Iran. Gramumber of
the research woris 34851.

Limnatis nilotica

REFERENCES

Asadbégi M, Mohammad T, Rafeian-Kopaé M, Saki
K, Bahmam M, Ddfan B. Tradtiond effeds of
medcind plarts in the treamert of respratory
diseases andigbrders an ehnobdaricd sudy
in the Urma. Adan Pac J Trop Med 2014
7(Supfd 1): S364-S368

Bahmam M, Barihaib EKH, Rafeian-Kopaé M.
Comparson of Dsinfedion Adivities of
Nicatine wth Copper Sulphae in waer
Containing Limnatis nilotica. Kafkas Unv Vet
Fak Derg, DO1 10.977%kvfd.2014.11223

Bahmam M, Eftekhar Z, Mohsezadeghan A, Gtiban
F, Alighaz N. Leech Limnatis nilotica) causng
respratory dstressn a pregnancow in llam
provincein Iran. Comp €n Pathd 2011 da:
10.1007s00580-011-1236-1.

Bahmanr M, Farkhondehl andSadgharaP. The
anti-para#tic effeds of Nicotina tabacum
onleeches, Compaige Qinicd Pathoogy
2012 21(3): 357-359.

Bahmam M, Forouzan Sh, RafeianKopaé M,
Eftekhar Z. Evduaing the Arti-Leech
Effects of Mehandic Extrads of Peganum
harmda L. and (Qea europaea L. on
immaure worm Limnatis nilotica. Asian
Pac J Trop s 2012 1-6.

Bahmam M, Gdshath H, Ghdbian F, Bahman F.
Internd hirudiniass in a hen (Glus Bahmahn
M, Hassanzadazar H, Karatn&8A, GhabianF,
Bahmam F, Bahman F and Darab A. Case
Repot: Limndis rilotica infedation in a Kid
From Iran. Gobd Veterinaia 2014 13 (1) 55-
59.

Bahmam M, Karamai SA, Barihabb EKh, Saki
K. Compaison of effet of nicatine and
levamisde andivermedin on motality of
leech. AsanPac J Trop s 2014 4(Supp
1): 477-480.

Bahmam M, Karamd SA, Mohamad Hossei Anaii
M, Rahimirad A, AsadzadehJ, Khe Akh,
HajiglolizadehGh, GhbianF, Bahmamn F. Case
repot of ord canty infedation in a 3-year
jackass wth Limnais rilotica from lam
province, wes of Iran. Asan Pac J Trop s
2014 4(3). 210-212.

Bahmam M, Nekoué SH, Parsaé P, Saki K, Barihalib
EK. Case repadr infedation with Limndis
niloticain aPersan mae dog fromShahrekord.
JMVR 2011 2(6). 29-32.

Bahmam M, Rafieian-Kopaé¢ M, Hassanzadazar H,
Saki K, Karamadi SA, Delfan B. A revew on
mog impottart herbd and sytheic
artihdmintic drugs. Agn Pac J Trop Med
2014 7(Supd 1): 29-33.

Bahmam M, Rasoli M, Parsaé P, Barihaib EKh,
Saki K, Ghabian F. Limnais nrlotica
infegationin ram and id in DeHoran dty, llam

Ctiidia | Iniviarcitatic ‘\/acila CAldie” Caria Qtiintala \/iati



Mahmoud B., Fatemeh A., Ahmad A., Hassan H., Bahareh E., Majid G-A, Mahmoud R-K.. ¢!!

province, wes of Iran. Asan Pac J Trop s 2013
3(2). 155-157

Bahmam M, Saki K, Ghdami-Ahangaran M,Parsae
P, Mohsenzadegan A, i&Jahrom N.
Evduaing the Arti-Leech Adivity of
Methandic Exrad of Matricaria chamomilla
L. Comparng with Ivermedin, Mebendade,

Prazquanel, Rafoxamde, Febartd and
Albendaste Mid Eas$ J Sci Res 201212 (2):
260-263.

Bahmam M, Saki K, Rafielan-Kopaé M, Karamai SA,
Eftekhar Z, Jéodai M. The mos common
herba medcines affeting Sarcomasgophora
branchesa revew gudy. AdanPac J Trop Med
2014 7(Supd 1): 14-21.

Bahmam M, Sepahvand R, O&n B, Saki K, Abdi F,
Bahmam A. Herbd therapy bgefs matyrs
Valley (vdley Ghaseoo) in wedern
Azerbajan. Grove Press Tehran-Iran. Print:
First, 2014. page 22.

Bahmam M, Shirzad HA, Maled M, Shahinfard N,
Rafieian-Kopa¢ M. A review gudy on
andgesc appicaions of lraman medcind
plarts. AdanPac J Trop Med 20%47(Supp 1):
43-53.

Bahmam M, Vakili-Sagloo N, Ghdami-
Ahangaran M, Karanta SA, Khdlil-

Delfan B, BahmanM, Rafeian-Kopaé M, Ddfan M,
Saki K. A review gudy on ¢hnobdaricd sudy
of medcind plarts usedn rdief of toothachein
Loregan Province, Iran. Agn Pac J Trop s
2014 4(Supqd 2): 879-884.

Eftekhar Z, BahmanM, Mohsenzadegan A, Glaoni-
Ahangaran M, Abbas], Alighaz N. Evduaing
the ani-leech (imnatis nilotica) adivity of
mehandic exrad of Allium sativum L.
compared vth levanisde and meonidazde.
Comp QinPath 2012 21: 1219-1222.

Fong HH. Irtegrdion of herblhmedcine into modern
medcd pradices issues and prospsc Integr
Cancer Ther. 2003ep; 1(3). 287-93.

gdlusdomescus)-The fifrst repot in literdure. Asan
Pac J Trop s 2013 3(3). 232-234.

Ghasem A. Medcind and Aromdic Plarts, (In
Persan). Idamic Azad Urnversty Press.
Shahrekord 201;1536.

Ghdam-Ahangaran M, BahmarM, Zia-Jahrom N. In
vitro artileech effets of Vitis vinifera L.,
niclosanide and ivermed¢in on maure and
immaure forms ofleech Limndis nlotica. Gob
Vet 2012 8: 229-232

Ghdam-Ahangaran M, BahmanM, Zia-Jahrom N.
Comparéive and evlaion of arni-leech
(Limnatis Nilotica) effea of Olive (Olea
Europaea L.) with levamsd andtiabendase.
AsianPac J Trop s 2012 2(1) 101-103.

Gddbray A, Floory M, Madane D. HerblaMedicine.
1 & Ed. USA, Integraive Medcine
commuricdion. 2000419.

Guédo, D., AbbeP. and Lameéson, J.L., 1993, Leaf
and fower head lAvonads of Aclhillea
millefdium L. subspdes, Bochenicd
Systemdics and Eclogy, 21(5) 607-611.

Banhalkib E, Haighdizadeh Gh, td. A
comparson sudy onthe ani-leech effets
of onion (Allium cepa L) and gnger
(Zingiber officinale) with levanisde and
triclabendazie. J HerbMed Pharmacd
2013 2(1) 1-3.

Bahmam M, Zargaran A, Raéan-Kopaé M, Saki M.
Ethnobdanicd study of medcind plarts used
in the managemeérof diabdes mditus in the
Urmia, Nothweg Iran. Asan Pac J Trop Med
2014 7(Supp 1): 348-354. DHan B, Bahman
M, Hassanzadazar Fgaki K, Rafieian-Kopaé
M. Idertification of medcind plarts affeting
on headaches and ignanes in Loredan
Province, Wes of Iran. Asan Pac J Trop Med
2014 7(Supd 1): 376-379.

Blumerthd M. Herbad Medcine Integraed Medcine
Commurcaions. USA. 2000, pp 419 - 20.

Cdlier L, Bdlows A, Sussman M. Toly & Wilson
Microhiology & Microhial infedions. 9 Th Ed.
Arnold; 1998.

Delfan B, BahmanM, Eftekhar Z, Jéodai M, Saki K,
Mohammad T. Effedive herbs orthe wound
and skn dsorders a g¢hnobdarnicd sudy in
Loregan provwnce, wes of Iran. Asan Pac J
Trop Dis 2014 4(Supd 2). 938-942

Haji Akhond A. Applied Gud of Medcind Plarts.
Islamic Azad Uriversty. Tehran 2003, p 24.

Haraguch H., Saito, T., Ishkawa, H., D&, H.,
Kataoka, S., Tamura, Y. and Mutan, K.,
1996. Ariperoxdaive componets in Thymus
vulgaiis. Plarta Medca, 62(3) 217-220.

Hejaz, SH., Shiran Bidabad L, Zdfaghar, P. Saber
A. Nilforoushzadeh M, MoradS, Mahmoud
M, Khosrav S, Atai A. Compaison of ¢hand
extrads of thyme, yarrow, henna,istory of
cutaneoudesons caused bigishmaia maorin
Balb C mice. Journk of Medcind Plans.
Eighth year, seconderm, Number 30, 1388,
136-129.

Izad J, Shaif M, asthe Khdilian, ER of, Zaee M,
Azadbakh M, Aaddi S. Effeds of ari-worm
parage Yarrow on rce. Journl of
Mazandaran Uersty of Medcd Sciences.
1382, 13 (40)35-27.

Karamdi SA, Hassanzadazar H, Bahmaw, Rafeian-
Kopae M. Herbd and cherntd drugs effetive
on mdaria. AsanPac J Trop s 2014 4(Supp
2): 599-601.

Kuehnemund M, Baa F. Rareliving hypophrynge
foreign body. Head Neak 20088 1046-8.

Melzig, M.F., 1996. Inkbition of adenase dearmase
adivity of aotic endahdia cdls by séeded
flavonads.Plarta Medca, 62(1) 20-21.

Okyay, P., Ettug, S., Gutekin, B, Onen,O.,Beser, E,
2004. Inedind paragtes previence and fleted
factorsin schod children a wetern gty sampe-
Turkey. BMCPublic Hedth 4(64) 62- 70.

Parandn R, Ghorban R, Sadeghpour RoodsarHR.
Effects of Acohdic Exrad of Achillea
mill efoium Flowers onFettility Parameersin
Male Rads. Journh of Shalid Sadough

Ctiidia | Iniviarcitatic ‘“\/acila CAldie” Caria Qtiintala \/iati



*!2 The anti-leech effect of ethanolic extract of Achillea millefolium I. compared to levamisole and niclosamide on

Universty of Medcd Sciences 201,119(1) 84-
93.

Rafieian-Kopaé M. Medcind plarts andthe human
needs. J HerbMeBlarmacd. 2012 1(1).1-2.

Saki K, Bahmamn M, Rafeian-Kopaé¢ M,
Hassanzadazar H, Dehghan K, Bahmé&n
Asadzadeh J. The moscommon n#ve
medcind plarts used for psydhtric and
neurdogicd disordersin Urmia dty, nothweg
of Iran. AsanPac J Trop s 2014 4(Supg 2):
895-901.

Saki K, Bahmai M, Raieian-Kopaé M. The effet of
mod impottart medcind plants on two
impottart psychatric disorders (anety and
depresmn)-a revew. Adsan Pac J Trop Med
2014 7(Supd 1): 34-42.

SemsamShaiiat H. Medcind plarts. 2nd ed. Esfahan
Chaharbagh?007.p. 114.

Shiran-Bidabad L, Mahmoud M, Saber S,
Zolfaghar-Baghbaderan A, Nilforoushzadeh
MA, Abdoli H, Modar F, Hgaz SH. Tehran
Universty Medcd Journg Vol. 66, No. 11,
Feb 2009 785-790.

Limnatis nilotica

Spriggs, D., 1998.Sdleded favondds, Journa of
Chromaography, 240202 -205.

Steven, A.M., Rosao, C. and Rpmas, E , 2003.
Intedind para#tic infedion and asséaed
sympgoms in chldren dtendng day- care-
certers in Tryillo Venezuka. Trop Med Ih
Hedth 8(4) 342-347.

Teyler YE and Brady LRPharmacognosy. $h ed.
USA. Philaddphia. 1988 492.

Valng J. Herb& medcine, treamert of illness vith
plart. Trans. EmainA, Shams ArdakanMR,
Nekoe N. 14 ed. TehranRahe Kamhk 2002.p.
253-5.

Valng J. Herbh medcine, tregamen of illness \ith
plart. Trans. EmaimA, Shams Ardakan MR,
Nekoe N. 14 ed. TehranRahe Kamk 2002.p.
253-5.

Vera C, Bu A, Torres M. Leechestoday and
yederday presdn paragies in Sparish. Rev
chilena Infetol 2005 22 32-7.

Zargair A. Medcind Plarts. 2h ed. TehranTehran
Universty; 1988.p. 106-13.

Studia Universitatis “Vasile Goldig”, Seria Stiintele Vietii

Nl PAA il N AR A AN AA—

297






