
ìÛlìú
Aìƒpôqû OƒõuƒÏƒú qðƒlâƒþ yƒùƒpðzýñþ ô ¾ñÏPþ koWõAìÐ Gzpÿ ô Oõèýl

oôqAÖrôó ìõAk yýíýBüþ, AðvBó oA koìÏpÅ ìÛBküpAðHõøþ AqìõAk ìÃpô

@uýI ouBó ÚpAokAkû AuQ Þú Gú ÆpÝ ìhPéØ Gú Gló oAû üBÖPú ô ASpAR uõF

@yßBoô KñùBðþ oA AüXBk ìþ|ðíBüñl. Öñê üßþ AqìõAk yýíýBüþ AuQ Þú Gú

kèƒýƒê ÞBoGpk|øBÿ ìhPéØ ¾ñÏPþ ô Kryßþ Gú ÆõoôuýÐ ìõok AuP×Bkû

ÚƒpAoìƒþ| âýpk. ìõWõkAR qðlû Gú ÆpÝ ìhPéØ koìÏpÅ @èõkâþ GB Öñê

ìþ|GByñl. Îílû Opüò ô ìùíPpüò ìñzBF OíBx Öñê, OíBx yÓéþ AuQ

(7‚1). Aüò ìBkû Gú upÎQ AqKõuQ, kuPãBû âõAo} ô oüú|øB WnJ ô ôAok

uývPî âpk} gõó ylû ô kokAgê Gló Kh{ ìþ| âpkk (31,21,01,8,4).|

||GƒpAuƒBx ìÇBèÏBR AðXBï ylû Gpoôÿ ìõ} uõoÿ, ìzhÀ ylû

AuQ Þú OXõürkAgê ¾×BÚþ ðBðýê Öñê Gú ìýrAó |gk/gm| 5/24 Gú ìlR 53

oôq, OƒõAðƒvƒPƒú AuƒQ ôqó GƒýƒÃƒú oA GÇõoìÏñþ|kAoÿ ÞBø{ køl(8). ko

ìÇBèÏú küãpÿ GB OXõürgõoAÞþ 52% Wýpû, kAgê ¾×BÚþ gk/gm| 002 ô

qüƒpWéƒlÿ |gk/gm| 004 Gƒýƒw Öñê |A|, koìõ} uõoÿ ô ìõ} ¾dpAüþ,

ârAo} ylû AuQ Þú GB OXõürqüpWélÿ ô kAgê ¾×BÚþ, koøpkô âõðú,

ôqó Gƒló ô ôqó GƒýƒÃƒú|øƒB ÞƒBøƒ{ ìƒÏñþ|kAokAyPú kocBèýßú koOXõür

gõoAÞþ, ôqó Gló OÓýýpÿ oA ðzBó ðlAkû ôèþ ôqó GýÃú|øB koìõ} uõoÿ

AÖrAü{ kAyPú AuQ ô uíýQ Aüò ìBkû kooô} qüpWélÿ GvýBoGýzPpAq

uƒBüƒpoô}|øƒBÿ OXƒõüƒrâƒrAo} yƒlû AuƒQ(51). ko¾ƒõoOƒþ Þú OXõür

gõoAÞþ AÞPýê Öñê Gú ìýrAó |gk/gm| 052 kokôoû @GvPñþ ìõ} ¾dpADþ,

AgPçÙ ìÏñþ|kAoÿ koôqó GýÃú|øB, ôqó AKýlülüî, ÚÇpèõèú|øBÿ AuLpï

uƒƒBqô øƒíƒ̀ñýƒò ÂhƒBìƒQ AKýPéýƒõï soìýñƒBë AüXƒBk ðßƒpkû AuƒQ (3).

koìÇBèÏú ìzBGú küãpÿ, AÞPýê Öñê Gú ìýrAó gk/gm|08 koìõ} ¾dpAüþ

ðƒpOƒBSƒýƒpÿ Gƒpoôÿ ôqó Gƒló ðƒlAyƒPƒú ôèƒþ ôqó GƒýÃú|øB oA ÞBø{ kAkû,

øí̀ñýò OõAðvPú ìõWI OÓýýpAR øývPõèõsüßþ ìBðñl Aqøî âvvPãþ

AKýPéýõï soìýñBë koèõèú|øBÿ AuLpï uBqyõk(5). GB OõWú Gú Aüñßú ÞBoGpk

âƒvƒPƒpkû Öƒñƒê gƒBèÀ ô OpÞýHBR @ó koWBìÏú ô ìzBÒê ìhPéØ ìÇpf

ìƒþ|GƒByƒl, èƒnA ìƒÇƒBèƒÏƒú OƒBSƒýƒpAR AcƒPíBèþ @ó GpuBgPBoìõoÖõìPpÿ ô

øývPõìPpÿ GýÃú Âpôoÿ GñËpìþ|oul. |

ìõAk ôoô} ÞBo
koAüò ìÇBèÏú OXpGþ OÏlAk42 upìõ} uõoÿ ðpGBèÔ ðtAk|HIN|, ko

uƒò 8 ø×Pãƒþ Aqìõuvú upï uBqÿ c¿Boá Oùýú ô Gú ìñËõouBqâBoÿ

cýõAðBR GB ypAüÈ ìdýÈ, Gú ìlR üà ø×Pú ko@qìBüzãBû Gh{ Ozpüe

ìXéú| OdÛýÛBR kAìLryßþ, 1931, kôoû 76, yíBoû 3, 482-972     

ìõoÖõìPpÿ ôøývPõìPpÿ GýÃú ìõ} uõoÿ OýíBoylû GB Öñê gBèÀ
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1) âpôû Îéõï KBüú, kAðzßlû kAìLryßþ kAðzãBû OùpAó, OùpAó–AüpAó.
2) âpôû @ðBOõìþ, ôAcl Kryßþ OùpAó, kAðzãBû @qAk Auçìþ, OùpAó–AüpAó.

3) âpôû GùlAyQ ìõAk ÒnAüþ, kAðzßlû kAìLryßþ kAðzãBû OùpAó, OùpAó–AüpAó.

|(||koüBÖQ ìÛBèú:  3  @GBó ìBû  0931  ,   |Knüp} ðùBüþ:  82  Gùíò ìBû  0931)| |

|̂ßýlû 
qìýñú ìÇBèÏú:||Öñê ìBkû yýíýBüþ @èþ uíþ AuQ Þú koìõAk ÒnAüþ ôyýíýBüþ ìdýÈ AÆpAÙ ìB üBÖQ ìþ|yõk|. ølÙ:GB OõWú Gú ÞBoGpk ôuýÐ ô

ASpAR ìhpJ Öñê gBèÀ, Aüò ìÇBèÏú GpAÿ OÏýýò OBSýp@ó GpuBgPBoìõoÖõìPpÿ ôøývPõìPpÿ GýÃú AðXBï yl. oô} ÞBo:42upìõ} uõoÿ ðpGBèÔ

koüà âpôû ÞñPpë ô3 âpôû OXpGþ, GpAÿ ìlR 53 oôq kôq|øBÿ gk/gm |03, 57 ô001 Öñê gBèÀ oA Aq ÆpüÜ âBôAskoüBÖQ Þpkðl. koKBüBó, ôqó Gló,

GýÃú|øB ôuLýlKpkû, ìýrAó yBgÀ âñBkÿ ôøí̀ñýò Æõë, ÎpÅ ôÂhBìQ GýÃú OÏýýò yl. koìÇBèÏú øvýPõìPpüà, ÚÇpèõèú|øBÿ AuLpï|uBq ô

ÂhBìQ AKýPéýõï soìýñBë AðlAqû| âýpÿ yl. ðPBüY:||||ôqó Gló kokôq|øBÿ gk/gm |57 ô001 |(Gú|OpOýI g| 90/4±20/2 |ô55/3±33/2) k|oìÛBüvú GB

âpôû ÞñPpë (g79/3±61/01)ÞBø{ ìÏñþ|kAoÿ kAyQ (50/0|<p|)|. kocBèþ| Þú ôqó, Æõë, ÎpÅ ôÂhBìQ GýÃú|||øB koâpô|û|øBÿ OXpGþ ðvHQ

Gú âpôû ÞñPpë AgPçÙ ìÏñþ|kAoÿ ðlAyQ, ôèþ yBgÀ âñBkÿ kokôq|øBÿ gk/gm |03, 57 ô001 |(Gú|OpOýI 11/0±|35/0|, 70/0| ±|35/0||ô||70/0±5/0| %)

koìÛBüvú GB âpôû ÞñPpë (3800/0±880/0%) |AÖrAü{ ìÏñþ|kAoÿ kAyQ (50/0|<p|). ôqó uLýlKpkû OñùB kokôq|gk/gm |57 (g600/0|±|10/0)ðvHQ

Gƒú âƒpôû ÞñPƒpë (g200/0±200/0) AÖƒrAüƒ{ ìÏñƒþ|kAoÿ ðzBó kAk (50/0|<p|). ÚÇpèõèú|øBÿ AuLpï|uBq kokôqøBÿ gk/gm |03 ô57|(Gú|OpOýI

mm44/94 ± 81/031ô|mm63/35± 98/651) ðƒvƒHƒQ Gƒú âƒpôû ÞñPƒpë (|mm14/21± 24/001)| ôÂhƒBìƒQ AKýPéýƒõï soìýñƒBë (Gƒú|OƒpOýƒI

|mm44/41±81/73 ô|mm40/5 ± 31/03) ðƒvƒHƒƒQ Gƒƒú âƒpôû ÞƒñƒPƒpë (|mm24/81|±|69/74|) AgƒPƒçÙ ìƒÏƒñƒþ|kAoÿ kAyƒQ (50/0|<p|).

ðPýXú| âýpÿ|ðùBüþ:|Öñê gBèÀ ìþ|OõAðl ìõWI OÓýýpAOþ koôqó Gló, ìýrAó yBgÀ âñBkÿ ôuBgPBoøývPõìPpüà GýÃú yõk.

ôAsû|øBÿÞéýlÿ:||ìõoÖõìPpÿ, øývPõìPpÿ, GýÃú, ìõ} uõoÿ, Öñê.

∗)ðõüvñlû ìvõöôë: Oé×ò: 61171116-120 ðíBGp: 22233966-120     | ||ri.ca.tu.demtev@znaitoot||:liamE|
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kAðzßlû kAìLryßþ koypAüÈ kìBÿ C
o

|72-12, oÆõGQ ðvHþ 06-04 |% ô

ôÂÏýƒQ 21 uƒBÎƒQ oôyñƒBüƒþ ô 21 uƒBÎƒQ OƒBoüßþ ðãùlAoÿ ylðl. @J

@yBìýlðþ OBqû ôuBèî ô ÒnAÿ @ìBkû G¿õoR KéýQ koAgPýBocýõAðBR ÚpAo

âpÖQ. Kw Aqüà ø×Pú, ìõ}|øB Oõqüò ô GB ÖýßvBOýõGõDò (Lm|57Aèßê

02 OB 
o

05 +g| 5 Auýl Kýßpüà + Lm5 Auýl AuPýà âçuýBë) ðzBðlAoylû

ô Gƒú ÆƒõoO¿ƒBkÖƒþ Gƒú uƒú âpôû OXpGþ ôüà âpôû ÞñPpë 6 OBüþ OÛvýî

ylðl. GB OõWú Gú Aüñßú kôqìpWÐ Öñê koAðvBó üà køî kôqGþ OBSýpko

cƒýƒƒõAó AÎƒçï yƒlû AuƒQ ôAüƒò ìÛƒlAoGƒpAÿ Öñƒê gk/gm| 06 ìƒþ|GƒByƒl|

)APE ,ycnegAnoitcetorP tnemnorivnE(|, ènA koAüò ìÇBèÏú kôqKBüú

|gk/gm| 03 AðƒPƒhƒBJ yƒl ô ÖƒB¾éú Gýò kôqøB G¿õoR èãBoüPíþ ìdBuHú

âpkül. GñBGpAüò âpôû|øBÿ OXpGþ oôqAðú kôq|øBÿ gm03, 57 ô 001 Gú AqAÿ

øpÞýéõâpï ôqó Gló Öñê gBèÀ (ìd¿õë ypÞQ ìpá|kcreM| @èíBó, GB

koWú géõÁ 59%) ô âpôû ÞñPpë OñùB upï Öýrüõèõsÿ øî cXî âpôû|øBÿ

OýíBoGú ìlR 53 oôq(kôoû AuLpìBOõsðrìõ} uõoÿ) koüBÖQ kAyPñl(6).

GB OõWú Gú Aüò Þú ðdõû ôoôk Öñê Gú Gló Gú oô}|øBÿ gõoAÞþ, KõuPþ,

AuPñzBÚþ ô OroüÛþ AðXBï ìþ| âýpk. Aq@ó WBüþ Þú Öñê ìþ|OõAðl Gú ¾õoR

gƒõoAÞƒþ OƒõuƒÈ ìƒõAk ìƒhƒPéƒØ ìƒBðƒñƒl ÒƒnAøBÿ kôkÿ ylû ô @J|øBÿ

@yBìýlðþ @èõkû ôAok Gló yõk, ènA koAüò ìÇBèÏú|, Öñê Gú ÆpüÛú âBôAsGú

cýõAðBR gõoAðlû  yl.  GpAÿ Oùýú ìdéõë mpp|00001 Öñê, ìÛlAoüà âpï Aq

KƒõkoÞƒpüƒvƒPBèú Öñê GB OpAqôÿ küXýPBë Oõqüò ô kocc|001 @J ìÛÇpcê

âpkül.

koKBüBó kôoû @qìBü{, ôqó ìõ}|øB ìXlkA AðlAqû| âýpÿ ylû ô OõuÈ

ÞépôÖpï Gýùõ} ylðl. GýÃú|øBÿ ̂M ô oAuQ AqGló gBoZ ylû, uLw

WƒùƒQ üƒßƒñƒõAgƒPƒþ ðƒíõðú|øB Æõë, ÎpÅ ô ÂhBìQ GýÃú ̂M OõuÈ

Þƒõèƒýƒw küƒXƒýƒPƒBë ô uƒLƒw ôqó GƒýƒÃú ô uLýlKpkû @ó OõuÈ OpAqôÿ

AèßPpôðýßþ ÞBogBðú |D&A| sAKò GB cvBuýQ g|100/0 AðlAqû âýpÿ yl (9).

Kƒw AqOÏýýò ôqó GýÃú|øB, ðvHQ ìXíõÑ ôqó øpkô GýÃú Gú ôqó Gló

GƒƒƒluƒƒƒQ @ìƒƒƒlû ô ko¾ƒƒƒl @ó ìƒƒdƒƒƒBuƒHƒƒú ô Îƒƒlk cƒƒB¾ƒƒê Gƒƒú ÎƒñƒƒõAó

)xedni citamosodanoG( ISG| SHQ âpkül. koìÇBèÏú øvýPõìPpüà,

GƒýƒÃƒú|øƒBÿ ̂ƒM WƒlA yƒlû Aqìƒõ}|øƒB WƒùQ SHõR koìBkû ÖýßvBOýõ

(ÖƒpìƒBèƒýƒò 01%) ÚƒpAoâpÖPñl. uLw GpAÿ ìÇBèÏú GB ìýßpôußõN ðõoÿ

KƒBuƒBskAkû yƒlðƒl. WƒùƒQ Gú cl AÞTpouBðló OÏlAk Gp}|øBÿ ìñBuI

èõèú|øBÿ AuLpï uBqkoìÛÇÐ ÎpÂþ, AqGýÃú|øB koWùQ ìdõoÆõèþ ko

KƒBoAÖƒýƒò ÚƒBèƒI| âƒýƒpÿ Gƒú Îíê @ìl ô GB AuP×Bkû AqìýßpôOõï, ìÛBÆÏþ GB

ÂhBìQ m5  GB ÖõA¾ê ìñËî Gú ¾õoR O¿BkÖþ, üßñõAgQ ô ìñËî Oùýú

âpkül. AqøpGýÃú 8 Auçül AðPhBJ ô Gú ÆpüÜ øíBOõÞvýéýò ADõqüò oðä

@ìýrÿ ô GB ìýßpôußõN ðõoÿ ìÇBèÏú ylðl. WùQ OÏýýò ÚÇpèõèú|øBÿ

AuƒLƒpï uƒBq, AqO¿BôüpOùýú ylû GB ìýßpôußõN ðõoÿ ìXùrGú kôoGýò

ìƒP¿ê Gú ÞBìLýõOpìXùrGú ðpï AÖrAo|8.4 noisiVoixA| AuP×Bkû âpkül.

Kƒw Aqmgýpû uBqÿ O¿BôüpGBÖPþ GB GrâñíBDþ 004 GpAGp, koøpìÛÇÐ uú

ìýlAó kül GB cl AÚê uú èõèú koìÛÇÐ ÎpÂþ, Gú ¾õoR O¿BkÖþ AðPhBJ

ô AGPlA AÚÇBoGroå ô Þõ̂à Îíõk Gpøî koøpèõèú AðlAqû| âýpÿ ô ìýBðãýò

AÚÇBoGpcvI ìýßpôó SHQ yl. ÂhBìQ AKþ Oéýõï soìýñBë ðýrGpcvI

ìýßƒpôó ìdƒBuHƒú âƒpküƒl. koOdéýê @ìBoÿ Aq@ðBèýrôAoüBðw üà ÆpÖú

|)AVONA(| øíƒpAû GƒB @qìƒõó Oßíýéƒþ OƒõÞþ AuP×Bkû yl ô )50/0<p(Gú

èdBÍ @ìBoÿ ìÏñþ|kAokoðËpâpÖPú yl.

ðPBüY
ðƒPƒBüƒY cB¾ê AqìÇBèÏú ìõoÖõìPpÿ GýÃú ðzBó kAk Þú ôqó Gló ko

âpôû|øBüþ Þú Öñê oA GB kôq|øBÿ gk/gm|57 ô 001 koüBÖQ ðíõkðl koìÛBüvú

GB âpôû ÞñPpë ÞBø{ ìÏñþ|kAoÿ kAyPú AuQ )50/0<p(.| | kocBèýßú ôqó,

Æõë, ÎpÅ ô ÂhBìQ GýÃú|øB koâpôû|øBÿ OXpGþ ðvHQ Gú âpôû ÞñPpë

AgPçÙ ìÏñþ|kAoÿ oA ðzBó ðlAk. ðvHQ ôqó GýÃú|øB Gú ôqó Gló |)ISG(|

âpôû|øBÿ OýíBokoìÛBüvú GB âpôû ÞñPpë AÖrAü{ ìÏñþ|kAoÿ kAyPú AuQ

)50/0<p()Wlôë1(.

koGƒpouƒþ ôqó uƒLƒýƒlKƒpkû, OƒñƒùƒB koâƒpôøƒþ Þƒú Öƒñê oA Gú ìýrAó

gk/gm57 ôqó Gƒló koüƒBÖƒQ Þƒpkû Gõkðl ðvHQ Gú âpôû ÞñPpë AÖrAü{

ìÏñþ|kAoÿ külû yl |)50/0<p(|(Wlôë1). ||

koìõok ðPBüY øývPõìPpÿ, AqðËpÚÇpèõèú|øBÿ AuLpï uBqô ÂhBìQ

AKýPéýõï soìýñBë, AgPçÙ ìÏñþ|kAoÿ Gýò âpôû|øBÿ ÞñPpë ô âpôøþ Þú

Öñê oA Gú ìýrAó |gk/gm|001 koüBÖQ Þpkû Gõkðl ôWõk ðlAyQ, kocBèýßú

AgPçÙ Gýò uBüpâpôû|øBÿ OXpGþ ô âpôû ÞñPpë ìÏñþ|kAoGõk (50/0<p)

|(Wlôë 2 ).

GdU
Öñƒê üßƒþ AqìƒõAk yýíýƒBüƒþ AuƒQ Þƒú Gƒú kèýê ÞBoGpk|øBÿ ìhPéØ

¾ñÏPþ ô Kryßþ Gú ÆõoôuýÐ ìõok AuP×Bkû ÚpAoìþ| âýpk. OíBx yÓéþ

ðýrìþ|OõAðl Aqìùî Opüò ìñBGÐ ôoôk @ó Gú Gló GByl (11,3). |ìÇBèÏú cBÂp

Gƒú ìñËõoGpouþ ASpAR AcPíBèþ ìÃpÖñê GpìõoÖõìPpÿ ô øývPõìPpÿ

GýÃƒú ìƒõ} uƒõoÿ ìþ|GByl. ðPBüY cB¾ê AqìÇBèÏú cBÂpðzBó kAk Þú

ôqó Gló ìõ}|øBüþ Þú Öñê gBèÀ oA Gú ìýrAó gk/gm57 ô 001 ôqó Gló Gú

ìƒlR 53 oôqkoüƒBÖƒQ ðíõkðl ðvHQ Gú âpôû ÞñPpë, ÞBø{ ìÏñþ|kAoÿ

kAyPƒú AuƒQ, kocƒBèýßƒú koôqó GýÃƒú âƒpôû|øBÿ OXpGþ ô ÞñPpë OÓýýp

ìƒÏñƒþ|kAoÿ ìzƒBøƒlû ðãƒpküƒl. koAüƒò oAGƒÇƒú, ìdÛÛýƒò küãƒpÞƒBøƒ{

ìƒÏƒñƒþ|kAoôqó Gƒló ô GƒýƒÃú koìõ} uõoÿ Þú Gýw Öñê |A| oA Gú ìýrAó

gk/gm5, 52 ô 001 ôqó Gló Gú ìlR ̂ùBoø×Pú Gú oô} âBôAskoüBÖQ Þpkû

Gõkðl oA ârAo} Þpkû|Aðl(3). OXõürAÞPýê Öñê G¿õoR gõoAÞþ Gú ìýrAó

gk/gm05, 051 ô 054 ôqó Gƒló Gƒú ìlR 03 oôq, ðýrOõAðvPú AuQ ìõWI

ÞBø{ ìÏñþ|kAoôqó Gló ô GýÃú kokôq|gk/gm| 054 âpkk(5). GÏçôû Gýw



ASpÖñê|GpuBgPBoGýÃú ìõ} uõoÿ182

Öñƒê |A| Gú ìýrAó |gk/gm| 002 G¿õoR qüpWélÿ Gú ìlR 4 ø×Pú koìõ}

¾dƒpADƒþ ôqó Gƒló ô GýÃƒú oA koìÛBüvú GBâpôû ÞñPpë GÇõoìÏñþ|kAoÿ

ÞBø{ kAkû AuQ(51). AìB OXõürqüpWélÿ øíýò ìBkû Gú ìlR 9 oôqGú

ìýrAó |gk/gm| 001 OBSýpÿ koôqó Gló ô GýÃú ðlAyPú AuQ(4).

||koAüƒò ìƒÇƒBèÏú, ôqó uLýlKpkû ÖÛÈ koâpôøþ Þú |gk/gm| 57 Öñê

koüƒBÖƒQ kAyƒPƒñl ðvHQ Gú âpôû ÞñPpë AÖrAü{ ìÏñþ|kAoÿ kAyQ, Aüò

Gpouþ ðzBó kAk Þú kôqGBæOpÖñê, ðvHQ Gú kôqKBüýò OpÞíPpìõSpAuQ.

Aüƒò ìÇéI Þú ̂pA kôqGBæOpoôðl ìP×BôOþ oA ðvHQ Gú kôqKBDýò|OpkAok,

ìõok Gpouþ ÚpAoâpÖPú ô ìzhÀ ylû Þú koì¿pÙ OÏlAkÿ AqkAoôøB,

kôqøƒBÿ GƒBæOpìõWI ìÛBôï Opyló uýñBKvùB ðvHQ Gú ìBkû ìõok ðËp

ìƒþ| âƒpkðƒl (9). koOƒdƒÛƒýƒÜ küãpÿ kooAGÇú GB ASpÖpìBèlDýl Gpoôÿ ôqó

uƒLƒýƒlKƒpkû GýÃú AðXBï âpÖPú AuQ, AgPçÙ ìÏñþ|kAoÿ Gýò âpôû|øBÿ

ÞñPpë ô OXpGþ ìzBølû ðãpkül(41).

|001(gk/g|m) |57(gk/g|m) |03(gk/g|m) ÞñPpë(gk/g|m0)

|
a

32/21 ± 63/801 | | 
c

63/35± 98/651 |
b

44/94 ± 81/031 |
a

14/21± 24/001 
ÚÇpèõèú|øBÿ ìñþ

uBq(mmm|)

ca
79/4± 65/23 |

c
40/5 ± 31/03 | 

|b
44/41±81/73 

a
24/81±69/74|| 

ÂhBìQ AKýPéýõï
soìýñBë (mmm)

O¿õüp1-| ÚÇpèõèú|øBÿ ìñþ uBq(Gýò kôKýßBó uHr) ôÂhBìQ AKýPéýõï soìýñBë (Gýò kôKýßBó @Gþ) GýÃú ̂M ìõ} uõoÿ koâpôøBÿ ìõok @qìBü{ qüp(04|×|): |a.| âpôû ÞñPpë|,| b.| âpôû
OXpGþ GBkôq|gk/gm| 03 Öñê gBèÀ, |c.| âpôû OXpGþ GBkôq|gk/gm| 57 Öñê gBèÀ, |d.| âpôû OXpGþ GBkôq|gk/gm|001 Öñê gBèÀ.

001(gk/g|m) |57(gk/g|m) |03(gk/g|m) ÞñPpë(gk/g|m0)

|
a

10/0|±|90/0
a

|1/0|± |10/0 |
a

10/0|±|1/0|
a

|10/0|± |790/0| ôqó GýÃú |(g|)

cb|
55/3±33/2 |

cb
90/4±20/2 |

b|a
56/4|±|59/5| |

a
79/3|±|61/01 ôqó Gló |(g|)

b
70/0±5/0

b
70/0±35/0|

b
11/0±35/0

a
3800/0±880/0 (|%|) ISG|

|
a

500/0±100/0
b|

600/0±10/0| |
a

100/0±400/0 |
a

200/0±200/0 ôqó æüú uLýl Kpkû (|g|)

a
21/0±96/0

a
1/0±57/0| |

a
11/0±97/0

a
70/0±28/0| Æõë GýÃú |(mc)

a
80/0±35/0 |

a
30/0±15/0

a
20/0±25/0 |

a
30/0±55/0| ÎpÅ GýÃú |(mc|)

|
a

40/0±30/0
a

10/0±54/0
a

40/0±54/0 
a

40/0±54/0| ÂhBìQ GýÃú(mc|)

Wlôë 1– ASpkôqøBÿ ìhPéØ Öñê GpuBgPBoìõoÖõìPpüà (Æõë, ÎpÅ ôÂhBìQ) ô
ôqó Gló, ìýrAó yBgÀ âñBkÿ|(ISG|), ôqó GýÃú ôæüú uLýlKpkû @ó koìõ} uõoÿ.
cƒpôÙ ÒýƒpìPzƒBGƒú koøƒpuPƒõó AÖÛƒþ kAë GƒpAgPçÙ ìÏñƒþ|kAoAuQ )50|/0<p(

DS|±|naeM.|

Wlôë 2– ASpkôq|øBÿ ìhPéØ Öñê gBèÀ GpÚÇpèõèú|øBÿ ìñþ uBqôÂhBìQ AKýPéýõï
soìýñBë GýÃú ìõ} uõoÿ.cpôÙ ÒýpìPzBGú koøpuPõó AÖÛþ kAë GpAgPçÙ ìÏñþ|kAo
AuQ |)50|/0<p(| |DS|±|naeM.|
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|koAüò OdÛýÜ Æõë, ÎpÅ ô ÂhBìQ GýÃú koâpôû|øBÿ OýíBoðvHQ

Gú âpôû ÞñPpë O×BôR ìÏñþ|kAoÿ oA ðzBó ðlAk, øí̀ñýò ðPBüY GluQ @ìlû

AqìƒÇƒBèÏú cBÂpðzBó kAk Þú koASpâBôAskôqøBÿ ìhPéØ ìdéõë Öñê,

ðvHQ ôqó GýÃú|øB Gú ôqó Gló |)ISG(| âpôû|øBÿ OýíBo, koìÛBüvú GB âpôû

ÞñPƒpë AÖƒrAüƒ{ ìÏñþ|kAoÿ kAyPú AuQ. GB OõWú Gú Aüò ðPýXú âýpÿ Þú

ìýrAó ôqó Gló koâpôû|øBÿ OýíBoðvHQ Gú âpôû ÞñPpë ÞBø{ kAyPú ô Aq

ÆpÙ küãpôqó GýÃú|øB OÓýýpìÏñþ|kAoÿ oA ðzBó ðlAkû AuQ, ènA |ISG| ko

âpôû|øBÿ OýíBoðvHQ Gú âpôû ÞñPpë AÖrAü{ ìÏñþ|kAoÿ oA ðzBó ìþ|køl.

koOƒBüýƒl Aüƒò ìƒÇéƒI ìƒþ|OƒõAó Gƒú ðPBüY cB¾ê AqìÇBèÏú GÏÃþ AqìõAk

ìBðñlASpOroüÜ kAgê ¾×BÚþ ÖpìBèlDýl GpìõoÖõìPpüà GýÃú ô |ISG| AyBoû

ðíõk (41).

üßþ küãpAqðPBüY Aüò ìÇBèÏú, AÖrAü{ ìÏñþ|kAoÚÇpèõèú|øBÿ AuLpï

uBqô ÞBø{ ÂhBìQ AKýPéýõï soìýñBë koâpôû|øBÿ OXpGþ Þú Öñê oA Gú

ìýrAó |gk/gm| 57 ô03 koüBÖQ Þpkû Gõkðl ðvHQ Gú âpôû ÞñPpë Gõk. koAüò

oAGÇú ìdÛÛýò ðzBó kAkðl Þú Gýw Öñê |A| ìþ|OõAðl ìõWI OÓýýpAOþ ko

AKýPéýƒõï soìýñƒBë èƒõèƒú|øƒBÿ uíƒþ ðý×ƒp, ìƒBðñƒl Aqøƒî âvvPãƒþ ðƒËî

uéƒõë|øBÿ okû AuLpìBOõsðrô ðýrÞBø{ ÚÇpèõèú|øB âpkk(4). øí̀ñýò

GýƒBó âƒpkülû AuQ Þú ðBðýê Öñê Gú ìýrAó |gk/gm5/2 Gú oô} gõoAÞþ

ìƒþ|OƒõAðƒl ìƒõWƒI ÞƒBø{ ìÏñþ|kAoÚÇpèõèú|øBÿ uíþ ðý×pô ÂhBìQ

AKýPéýõï koìÛBüvú GB âpôû ÞñPpë yõk, kocBèýßú OÓýýpìÏñþ|kAoÿ koÚÇp

èõìò èõèú|øB AüXBk ðßpkû AuQ (11). AÞPýê Öñê ðýrGB kôq|øBÿ |gk /gm| 052

ô 001 Gú oô} OroüÜ qüpWélÿ ðPõAðvPú AuQ AgPçÙ ìÏñþ|kAoÿ koÚÇp

èƒõèƒú ô ÂhƒBìƒQ AKýPéýƒõï soìýñƒBë AüXƒBk ðíBül, kocBèýßú GB kôqoôqAðú

|gk/gm| 052 AÖƒrAüƒ{ ìÏñƒþ|kAoÿ koÚƒÇpèõìò èõèú|øB ðvHQ Gú kôq|001

|ìzƒBøƒlû yƒlû AuƒQ(2). Îçôû GƒpAüƒò âƒrAo} ylû AuQ Þú Aüò ìBkû

ìƒþ|OƒõAðƒl ìƒõWƒI Aqøƒî âvvPãþ AKýPéýõï èõèú|øB âpkk(5). Aüò ðPBüY

ìíßò AuQ ìpGõÉ Gú kôqøBÿ ìhPéØ ì¿pÖþ ô üB oAû|øBÿ ìhPéØ OXõür

Öñê koìõ} uõoÿ GByl(2).

GñBGpAüò yBül GPõAó ðPýXú âýpÿ Þpk Þú Aüò ìBkû OõAðvPú AuQ Gpoôÿ

OÛvýî uéõë|øBÿ okû AuLpìBOõsðýà OBSýpÞpkû ô ìõWI ÞBø{ ÂhBìQ

AKýPéýõï soìýñBë ylû ô koðPýXú ìõWI OÓýýpkouBgPBoøývPõìPpüà

GýÃƒú ìƒõ} uƒõoÿ ylû AuQ .GñBGpAüò ìþ|OõAó â×Q Þú yBül GB ôWõk

ÞƒBøƒ{ ìÏñƒþ|kAoAKýPéýƒõï soìýñƒBë koâƒpôû|øBÿ OXpGþ ðvHQ Gú âpôû

ÞñPpë, AÖrAü{ ìÏñþ|kAoÚÇpèõèú|øB ìõWI ylû AuQ Þú ôqó GýÃú ko

âƒpôû|øƒBÿ OXƒpGþ ÞBø{ ìÏñþ|kAoÿ oA ðzBó ðløl. ènA Gú kèýê ÞBø{

ìÏñþ|kAoÿ ÂhBìQ AKýPéýõï soìýñBë Þú uéõë|øBÿ okû AuLpìBOõsðýà oA

koGpkAok koìõAWú GBìõAk Öñê kAoGú ¾õoR ìvPÛýî ô ÒýpìvPÛýî ô OBSýp

@ó GpÖpAüñl AuLpìBOõsGBül kÚQ æqï oA Gú Îíê @ôok.

||

OzßpôÚlokAðþ
AqìÏƒBôðƒQ Kƒtôøzƒþ kAðzßƒlû kAìLƒryßƒþ kAðzãBû OùpAó, ÞíBë
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Abstract:

BACKGROUND: Phenol is a toxic organic chemical found in many foods and chemicals in
our environment. OBJECTIVES: Regarding to the wide use of phenol and its harmful effects, this
study was done to determine the effect of pure phenol on morphometrical and histometrical
structure of testis. METHODS: 24 mature male Syrian mice divided to one control and 3 treatment
groups that received pure phenol at 30, 75 and 100 mg/kg doses through gavage during 35 days.
Finally, body, testis and tunica albuginea layer weight, gonadosomatic index (GSI) and length,
width and thickness of the testis were measured. For histometrical assessment, the diameter of
seminiferous tubules and the thickness of germinal layer were measured. RESULTS:Body weight
in 75 and 100 mg/kg doses (2.02±4.09 and 2.33±3.35g, respectively) had significant decrease
(p<0.05) comparing with control group (10.16±3.97g). The difference in weight, length, width
and thickness of testis between treated groups and control group was not significant, but the GSI
in 30, 75 and 100 mg/kg doses (0.53±0.11, 0.53±0.07, 0.5±0.07%, respectively) had significant
increase (p<0.05) comparing with control group (0.088±0.0083%). Weight of tunica albuginea
layer had increased significantly (p<0.05) only at dose of 75 mg/kg (0.01±0.006g) comparing
with control group (0.002±0.002g). There were significant differences (p<0.05) in diameter of
seminiferous tubules in control group (100.42±12.41µm) comparing with 30 mg/kg
(130.18±49.14 µm) and 75 mg/kg doses (156.89±53.36µm) and thickness of germinal layer in
control group (47.96±18.42 µm) comparing with 30 mg/kg (37.18±14.44 µm) and 75 mg/kg
(30.13±50.04 µm) doses. CONCLUSIONS: Pure phenol can cause changes in body weight, GSI
and histometrical structure of testis.

Key words: histometry, mice, morphometry, phenol, testis.
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Figure  Legends  and  Tabel  Captions

Figure 1. The diameter of seminiferous tubules (between two green arrows) and the thickness of germinal layer (between two blue arrows)
of left testis in mice in bellow groups: a. Control group. b. Treatment group that received pure phenol at 30 mg/kg doses, c. Treatment group
that received pure phenol at 75 mg/kg doses, d. Treatment group that received pure phenol at 100 mg/kg doses.

Table 1. The effects of different doses of phenol on morphometrical ( length, width and thickness ) and body weight, GSI, weight of testis
and tunica albuginea layer in mice. Unequal letter (s) in each horizontal column indicate significant difference at the level of (p<0.05).
SD±Mean.

Table 2. The effects of different doses of phenol on the diameter of seminiferous tubules and the thickness of germinal layer in mice.
Unequal letter (s) in each horizontal column indicate significant difference at the level of (p<0.05). SD±Mean.


