
koAüò ìÇBèÏú Gpgþ AqyBgÀ|øBÿ Aüíñþ AgP¿B¾þ ôÒýpAgP¿B¾þ ìBøþ Úrë| @æÿ

oðãýò ÞíBó Kw AqOXõürkôðõÑ ôAÞvò AuPpKPõÞõÞõx|AüñýBüþìõok Gpouþ ÚpAo

âpÖQ. ìBøþÚrë| @æÿ 001||-08 || âpìþ Gú oôyùBÿ ìhPéØ (OroüÛþ, ÒõÆú|ôoÿ ô

gõoAÞþ) ôGB AuP×Bkû Aq@ ðPþ sðùBÿ GBÞPpÿ ìnÞõo(uéõë ÞzPú ôuéõë ÞzPú Òñþ ylû

GB AârôOõÞvýò|øBÿ GBÞPpÿ) ôAÞvýñú âpkülðl. Æþ ø×Pú|øBÿ |81|,|51|,|21|,9|,6,3||Kw

AqôAÞvýñBuýõó AÚlAï Gú gõó| âýpÿ ôOùýú ðíõðú|øBÿ ìõok ðýBqGpAÿ uñX{ OýPp@ðPþ

GBkÿ (GB oô} ìýßpô@âéõOýñBuýõó GB| ÞPpüBüþ), ìýrAó èýrôqüî upï, ÚloR GBÞPpÿ

Þzþ upï ôWíÏýQ èßõuýPþ koAüBï ìnÞõoâpkül ôðPBüY cB¾éú GB AuP×Bkû Aq

@ðBèýrôAoüBðw GB øílüãpôGB âpôøùBÿ ÞñPpë ìÛBüvú âpkül. ðPBüY cB¾éú ðzBó kAkÞú

OroüÜ kAgê ¾×BÚþ  ôAÞvò ÞzPú Òñþ ylû GB AârôOõÞvýò|øBÿ GBÞPpÿ ôcBôÿ

AkWõAðQ ìõWI AüXBk GýzPpüò OýPp@ðPþ|GBkÿ âpkül ôOXõürôAÞvò ÞzPú Gú oô}

ÒõÆú|ôoÿ ìõWI AüXBk OýPp@ðPþ|GBkÿ GýzPpÿ koìÛBüvú GB oô} gõoAÞþ (øpkôðõÕ

ôAÞvò) âpkül. Gú Îçôû ìýrAó Oõèýl @ðPþ|GBkÿ koø×Pú|øBÿ Aôèýú Kw Aq

ôAÞvýñBuýõó clAÞTpGõkû ôuLw GB ânyQ qìBó ÞBø{ kAyPú AuQ. ðPBüY ìzBGùþ

koìõok uñX{ ìýrAó èýrôqüî ôÚloR GBÞPpÿ| Þzþ upìùBkoOýíBoøBÿ ìnÞõoGú kuQ

@ìl Þú koAÞTpìõAok Aüò ìÛBküpGú ÆõoìÏñþ|kAoÿ GýzPpAqOýíBoøBÿ ÞñPpë Gõkû

AuQ(50/0<p). øí̀ñýò WíÏýQ èßõuýPþ ôyíBo} èí×õuýPþ koøíú âpôøùBÿ

Aüíò ylû GýzPpAqâpôøùBÿ ÞñPpë Gõkû AuQ(50/0<p). ìÛBküpìñõuýPþ ô

øPpôÖýéþ koqìBðùBÿ ìhPéØ ðíõðú|GpkAoÿ koìÛBüvú GB âpôøùBÿ ÞñPpë AqðPBüY

ìP×BôOþ GpgõokAoGõkû AìB O×BôOùB ìÏñþ|kAoðHõkû AuQ(50/0>p). ðPBüY Aüò ìÇBèÏú

ðzBó ìþ|kølÞú øpkôðõÑ KBui Aüíñþ AgP¿B¾þ ôÒýpAgP¿B¾þ ìBøþ Úrë| @æ ko

GpAGp@ðPþ|sðùBÿ AuPpKPõÞõÞw|AüñýBüþOdpüà ìþ|yõðl. AìB OroüÜ kAgê ¾×BÚþ

Aüò @ðPþ sðùB Gú ôütû uéõë ÞzPú Òñþ ylû GB AârôOõÞvýò|øBÿ GBÞPpÿ AqgB¾ýQ

Aüíñþ|qAüþ GBæOpôkoìpcéú GÏl OXõüruéõë ÞzPú Gú oô} ÒõÆú|ôoÿ AqOõAðBüþ

Aüíñþ|qAüþ ìñBuHþ GpgõokAoGõkû AuQ kocBèþ Þú OXõürgõoAÞþ @ðPþ sðùBÿ ìnÞõo

Gú oô} gõoAÞþ ÞíPpüò KBui Aüíñþ oA AüXBk ðíõkû AuQ. ìXéú| OdÛýÛBR

kAìLryßþ,6831, kôoû 26, yíBoû 1,9|-1.|

|ôAsû|øBÿ Þéýlÿ:Úrë| @æÿ oðãýò ÞíBó, KBuhùBÿ Aüíñþ AgP¿B¾þ ô

ÒýpAgP¿B¾þAuPpKPõÞõÞõx AüñýBüþ. || 

AoâBðývî|øBÿ ÞõÞvþ âpï ìTHQ AqðõÑ AuPpKPõÞõÞõx, A|ðPpôÞõÞõx ô

ìÇBèÏú Gpgþ KBuhùBÿ Aüíñþ ìBøþ Úrë @æÿ oðãýò ÞíBó|)ssikym

sucnyhrohcnO(|Gú Gpgþ  @ðPþ sðùBÿAuPpKPõÞõÞõx AüñýBüþ

ìùlÿ uéÇBðþ
1
*| | ìXPHþ Îéþ yBøþ

1
| | KpôAðú gÃpADþ ðýB

2
| | ìdíl oGBðþ

3
| | AìýpuPBoÿ
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STUDY ON SOME IMMUNOLOGICAL
RESPONSES OF RAINBOW TROUT
(ONCHORHYNCHUS MYKISS) TO SOME
ANTIGENS OF STREPTOCOCCUS INIAE

Soltani, M.1*, Alishahi, M.2, Khazrayeenia, P.3, Rabani,
M.4, Sattari,  A.1
1Department of Aquatic Animal Health, Faculty of Veterinary Medicine,
University of Tehran,Tehran-Iran. 2Department of Clinical Sciences,
Faculty of Veterinary Medicine, Shahid Chamran University, Ahvaz-
Iran. 3Department of Clinical Sciences, Faculty of Veterinary Medicine,
University of Tehran,Tehran-Iran. 4Department of Microbiology,
Faculty of Veterinary Medicine, University of Tehran, Tehran-Iran.

Some specific and non-specific immune variables of
rainbow trout were assessed following vaccination of fish
with formalin killed cells (FKC) and FKC containing extra
cellular products (ECP) of S. iniae. Rainbow trout
weighing 80-100 g were vaccinated by intraperitoneal
(i.p), dip and oral routes using FKC and FKC plus ECP
with or without Fround adjuvant (FA) at 16-17°C.
Antibody titration, lysozyme activity, serum bacterial
killing activity and population of immunocompetent cells
were measured on 3, 6, 9, 12, 15 and 18 weeks
postvaccination. Data were analyzed by ANOVA. Results
showed that the highest antibody titers were produced in i.p
vaccinated fish with FKC plus ECP and immunized fish
with FKC by dip, respectively. However, oral
administration resulted in the lowest response. Also, the
level of antibody production was higher during initial
period of post-immunization, while it reduced to lower
levels at the end of sampling time. Similar results were
obtained when lysozyme activity and bacterial killing
capacity of sera samples were estimated. Moreover, while,
leukocyte and lymphocyte populations in immunized fish
were generally higher than control groups, heterophil and
monocyte counts were varied during the sampling periods.
Reuslts show that both humeral and cellular immunities of
trout are enhanced following immunization of fish with
FKC with or without ECP administered as i.p and dip.
However, i.p administration of FKC with or without ECP
could cause higher response than both dip and oral routes.
J.Vet.Res. 62,1:1-9,2007.
Key words: Streptococcus iniae, immunization, rainbow
trout, immune response.
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æÞPõÞõÞõx ÎBìê ìõèl ðõÎþ uLPþ uíþ GBÞPpüBüþ GB ÎçDî GBèýñþ ÎílOB«

ìzBGú koOÏlAk qüBkÿ Aqâõðú|øBÿ ìBøýBó Kpôoyþ @GùBÿ yýpüò ô yõo

ìñBÆÜ ìhPéØ kðýB Gõkû ôøpuBèú gvBoAR AÚP¿Bkÿ ÚBGê OõWú ô ìõAok

Wlül @ðùB ârAo} ìþ|yõk(42,71,32,51,01,8,5,4,3). ìBøþ Úrë| @æÿ

|oðãýò ÞíBó AqWíéú âõðú|øBÿ cvBx Gú Aüò GýíBoÿ Gõkû ôyýõÑ Aüò

GýíBoÿ koìrAoÑ ÞzõokocBë OõuÏú AuQ(72). ìÇBèÏBR ìPÏlkÿ KýpAìõó

Aüíñþ qAüþ ô KBuhùBÿ Aüíñþ âõðú|øBÿ ìBøýBó cvBx Gú ÎõAìê ìõèl Aüò

GýíBoÿ AðXBï âpÖPú AuQ ôèþ koìõAok qüBkÿ ðPBüY cB¾éú ìP×BôR Gõkû ôènA

øñõqìßBðývî üB ìßBðývî|øBÿ Aüíñþ|qAüþ ìBøýBó koGpAGpAüò GýíBoÿ

ðýBqìñl ìÇBèÏBR GýzPpìþ|GByl. Gú|ôütû ̂ñBð̀ú kuPpuþ Gú Oùýú

ôAÞvò|øBüþ GB ÞBo@üþ oÂBüQ Gh{ ìõok|ðËpGByl, AøíýQ Gpouþ

KBuhùBÿ Aüíñþ ìBüÏþ ô uéõèþ koâõðú|øBÿ cvBx oA kô̂ñlAó ìþ|ðíBül.

øp^ñl oznaroT| ô øíßBoAó kouBë 5991 GB OXõür@ðPþ|só uéõë ÞzPú

AðPpôÞõÞõx Òñþ ylû GB ìd¿õæR gBoZ uéõèþ Aüò GBÞPpÿ Gú ìBøþ

OõoGõR, AÖrAü{ OÏlAk ô ÚloR ÖBâõuýPõqèßõuýPùB oA ârAo} ðíõkðl ôèþ

ðPõAðvPñl øýa| âõðú OýPp@ðPþ|GBkÿ ÂlAuPpKPõÞõÞõx AüñýBüþoA Gú oô}

AæürA ô ìýßpô@âéõOýñBuýõó GBÞPpüBüþ koupï ìBøþ AðlAqû| âýpÿ ðíBüñl(92)

ôèþ suiselK |ô øíßBoAó kouBë0002 GÏl AqôAÞvýñBuýõó ìBøþ GB GBÞPpÿ

ÒýpÖÏBë ylûAuPpKPõÞõÞõx AüñýBüþOõAðvPñl GB AuP×Bkû Aqoô} ìýßpô

@âéõOýñBuýõó GBÞPpüBüþ OýPp2070/3- (èãBoüPî GpìHñBÿ 01 AqOýPp) oA koOýíBo

ôAÞvýñú Gú oô} kAgê ¾×BÚþ ârAo} ðíBüñl(41). øí̀ñýò senraB| ô

øíßBoAó kouBë3002 Þú GÏl AqAüíò uBqÿ ìBøþ Úrë| @æ GB GBÞPpÿ ÞzPú OýPp

upìþ @ðPþ|GBkÿ ìBøþ oA Kw Aq005 koWú oôqGú oô} @âéõOýñBuýõó

GBÞPpüBüþ AðlAqû| âýpÿ ðíõkðl koâpôû ôAÞvýñú OýPpGýò 4:1 OB 23:1 ô koOýíBo

ôAÞvýñú ylû GB uõ} ìP×BôRAuPpKPõÞõÞõx AüñýBüþOýPp1:1 OB 4:1 oA

AðlAqû| âýpÿ ðíõkðl(2). yblehS| ô øíßBoAó kouBë3002 ðýrìõÖÜ Gú

AðlAqû| âýpÿ OýPp@ðPþ|GBkÿ ÂlAuPpKPõÞõÞõx AüñýBüþkoupï ìBøþ|øBÿ

ôAÞvýñú ylû Gú oô} AæürA ô ìýßpô@âéõOýñBuýõó GBÞPpüBüþ 82 ô 84 oôqGÏl

AqAüíò uBqÿ ylðl(32) . |

GpAÿ ASHBR ðÛ{ @ðPþ|GBkÿ|øB (Aüíñþ øõìõoAë) koGpAGp

AuPpKPõÞõÞõqüw GÏl AqôAÞvýñBuýõó, OÏlAkÿ AqìdÛÛýò AÚlAï Gú Aüíò

uBqÿ ÒýpÖÏBë (KBuýõ) ìBøþ GB AuP×Bkû AqOXõür@ðPþ upï ìBøþ Aüíò ylû

GpÎéýú GBÞPpÿ AuPpKPõÞõÞõx ðíõkðl(22, 6, 1). øp̂ñl yblehS| ìõÖÜ Gú

AðlAqû| âýpÿ OýPp@ðPþ|GBkÿ ÂÏý×þ GÏl Aq84 uBÎQ koìBøþ Aüíò ylû

Gú|¾õoR ÒýpÖÏBë GB @ðPþ upï Oõèýlÿ koìBøþ Aüíò âpkül ôèþ ihgalhkA

ô øíßBoAó kouBë 6991| OýPp@ðPþ|GBkÿ ÚBGê AðlAqû| âýpÿ Gú oô} AæürA oA cPþ

42 uBÎQ GÏl AqAüíò|uBqÿ ìBøþ GB @ðPþ upï Oõèýlÿ koìBøþ Aüíò

ìzBølû ðñíõk GB Aüò ôWõk øpkô ìdÛÜ ÖõÝ AènÞpðÛ{ @ðPþ GBküùB ô Aüíñþ

øõìõoAë oA koAüíñþ ôAÞvò ìõok OBÞýl ÚpAokAkðl. AèHPú radlE ô øíßBoAó ko

uBë 7991| GB OõWú Gú KBui Aüíñþ ÂÏýØ AüXBk ylû koìBøþ Úrë| @æ koGpAGp

AuPpKPõÞõÞõüw GÏl AqOroüÜ @ðPþ upï ìBøþ ÖõÝ Aüíò, ðÛ{ @ðPþ GBküùB oA

koAüíñþ cB¾ê ìõok Opkül ÚpAokAk. |

koìõok küãpKBuhùBÿ Aüíñþ ìBøþ, AÖrAü{ èõÞõuýPùB ôÚloR

ÖBâõuýPõq@ðùB, AÖrAü{ ìýrAó èýrôqüî upï ô ÚloR GBÞPpÿ| Þzþ @ðPþ|upìùB

koìBøýùBÿ ôAÞvýñú üB GýíBoylû Gú|¾õoR OXpGþ OõuÈ GBÞPpüùBÿ GýíBoürA

ârAo} âpkülû AuQ(03, 21, 2).

GñBGpAüò GB OõWú Gú ìÇBèÏBR ìõok AyBoû ô ðPBüY cB¾éú Gú ðËpìþ|oul Þú

ôAÞñ{|øBÿ Aüíñþ (AgP¿B¾þ ô ÒýpAgP¿B¾þ) koGpAGpGýíBoÿ ìnÞõoAq

AøíýQ gB¾þ GpgõokAoGByl. koøíýò oAuPB ìÇBèÏú cBÂpGú ìñËõo

Gpouþ Gpgþ KBuhùBÿ Aüíñþ(uñX{ OýPp@ðPþ|GBkÿ, ÚloR Þzñlâþ

upï, Oõèýl èýrôqüî èßõuýPþ ô WíÏýQ èßõuýQ|øB) ô koìBøþ Úrë| @æÿ

oðãýò ÞíBó Aüíò ylû GB AürôèúAuPpKPõÞõÞõx AüñýBüþGluQ @ìlû Aqøíýò

ìBøþ koìrAoÑ ÞzõoKpkAgPú ylû AuQ. koAüò ìÇBèÏú ìBøýBó GB AuP×Bkû Aq

@ðPþ sðùBÿ uéõë ÞzPú ô uéõë ÞzPú Òñþ ylû GB AârôOõÞvýò|øBÿ gBoZ

uéõèþ GBÞPpÿ Gú oôyùBÿ, OroüÛþ, ÒõÆú ôoÿ ô gõoAÞþ Aüíò âpkülû ô

KBuhùBÿ Aüíñþ ìõok AyBoû ô ÖBÞPõo|øBÿ ÖõÝ OB 81 ø×Pú Kw AqAüíñþ|uBqÿ

ìõok ìÇBèÏú ÚpAoâpÖPñl. |

ìõAk ôoô} ÞBo||

1- ìBøþ:koAüò ìÇBèÏú ìBøþ Úrë @æÿ oðãýò ÞíBó GB ôqó 001-08 âpìþ

Oùýú ylû Aqüßþ AqìrAoÑ Kpôo} Úrë| @æÿ ÞzõoGB uBGÛú Îlï GýíBoÿ

AuPpKPõÞõÞõqüw AuP×Bkû âpkül. ìBøýBó Kw AqAðPÛBë Gú OBðßùBÿ 0001

èýPpÿ kokAðzßlû kAìLryßþ |GB @J WBoÿ ô øõAkøþ æqï Gú ìlR 2 ø×Pú Gú

ypAüÈ Wlül uBqâBoÿ kAkû ylû ô GB AuP×Bkû AqgõoAá ypÞQ ̂ýñú Gú ìýrAó

2|ko¾l Oõkû qðlû (|ssamoiB|) kooôqOÓnüú ìþ|ylðl. |

2- ypAüÈ Þý×þ @J:ìñHÐ @J ìõok AuP×Bkû @J ̂Bû GB WpüBó ìlAôï

(WBoÿ) ô GB kìBÿ 61-71 koWú uBðPýãpAk, uhPþ @J GpAuBx ÞpGñBR

Þévýî L/gm|081, Hp| GpAGp8/7, 2OC| ÞíPpAq|L/gm|6, AÞvýtó ìdéõë

clAÚê |L/gm|8 (øõAkøþ ìlAôï), ølAüQ AèßPpüßþ 087 ìýßpôqüíñw ko

uBðPýíPpìpGÐ, ðýPpAR ÞíPpAq|L/gm|1/0 ô @ìõðýBá ÞíPpAq|L/gm|10/0 Gõk.

3- GBÞPpÿ èýõÖýéýrû:AqAürôèú GBÞPpÿ èýõÖýéýrûAuPpKPõÞõÞõx AüñýBüþ

GpAÿ Aüò ìÇBèÏú AuP×Bkû yl. Aürôèú ìnÞõoÚHç Aqüßþ AqìrAoÑ Kpôo}

Úrë| @æÿ ÞzõoOõuÈ uéÇBðþ ô øíßBoAó kouBë5002 WlAuBqÿ ôyñBuBüþ

âpkülû Gõk(72).

4-Oùýú @ðPþ sðùB

1-4- uéõë ÞBìê ÒýpÖÏBë ylû GB ÖpìBèýò:AGPlA Aürôèú èýõÖýéýrû GBÞPpÿ

oôÿ ìdýÈ @âBosèõqgõó kokìBÿ 52 koWú uBðPýãpAk Gú ìlR 84 uBÎQ

ÞzQ kAkû uLw AqKpâñú|øBÿ oyl üBÖPú KBuBsGÏlÿ Gú ìdýÈ ìBüÐ |BST

)htorB ayoS citpyrT(|cBôÿ ðýî ko¾l âéõÞrìñPÛê ô kokìBÿ 52 koWú

uBðPýãpAk Gú ìlR 84 uBÎQ Gpoôÿ yýßpAðßõGBuýõó AðXBï âpkül
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ìÇBèÏú Gpgþ KBuhùBÿ Aüíñþ ìBøþ Úrë @æÿ oðãýò ÞíBó|...3

ôuéõèùBÿ GBÞPpüBüþ cB¾éú GB AuP×Bkû Aqupï Öýrüõèõsÿ AuPpüê ô uú GBo

uBðPpü×õsko0003 kôoGú ìlR 03 kÚýÛú ko4 koWú uBðPýãpAk WíÐ| @ôoÿ

âpkül ôìPÏBÚHB upï Öýrüõèõsÿ AuPpüê ô ðýrÖpìBèýò gBèÀ Gú ðvHQ

2/0|ko¾l Gú @ðùB AÂBÖú yl ô ðvHQ Gú ðãùlAoÿ uéõèùB ko4 koWú uBðPýãpAk

Gú ìlR üà yI AÚlAï âpkül. uLw uéõèùBÿ ÒýpÖÏBë ylû oA uú ìpOHú GB

upï Öýrüõèõsÿ AuPpüê yvPzõ(uBðPpü×õsko0005 kôoGú ìlR51 kÚýÛú

ko4koWú uBðPýãpAk) OB ÖpìBèýò Gú|ÆõoÞBìê cnÙ ôGú uéõèùBÿ ÒýpÖÏBë

ylû ìÛlAoÿ upï Öýrüõèõsÿ AuPpüê AÂBÖú yl Gú|Æõoÿ| Þú ÒéËQ GBÞPpÿ

ÞzPú 
01

01
||

GBÞPpÿ koìýéþ èýPpupï Öýrüõèõsÿ OñËýî âpkül(GB OÓéýÌ ̂ùBo

GpAGpuõuLBðvýõó GBÞPpüBüþ OñËýî ylû GB èõèú|øBÿ AuPBðlAok ìà ÖBoèò

yíBoû 8) ô OB qìBó AuP×Bkû ko4 koWú uBðPýãpAk ðãùlAoÿ yl. GpAÿ AÆíýñBó

AqÒýpÖÏBë yló ÞBìê uéõèùB AqAüò ðíõðú Gpoôÿ ìdýÈ @âBosèõqgõó ÞzQ

kAkû yl Þú ðPBüY cB¾ê GýBðãpÒýpÖÏBë uBqÿ ÞBìê uéõèùB ôðýrÎlï øpâõðú

@èõkâþ SBðõüú Gõk. |

2-4- uéõë ÞBìê ÒýpÖÏBë ylû ôÒñþ ylû GB ìd¿õæR gBoZ uéõèþ

GBÞPpÿ:uéõë ÞBìê ÒýpÖÏBë ylû GB ÖpìBèýò Gú oô} ìõok AyBoû Oùýú âpkül.

GpAÿ Oùýú ìd¿õæR gBoZ uéõèþ GBÞPpÿ Aqoô} suiselK |ô øíßBoAó

kouBë0002 AuP×Bkû âpkül(41). GpAÿ AüñßBoAGPlA GBÞPpÿ koìdýÈ BST

cBôÿ ðýî ko¾l âéõÞrkokìBÿ 52 koWú uBðPýãpAk Gú ìlR 27 uBÎQ ÞzQ

kAkû yl (Gpoôÿ yýßp). uLw GBÖpÖpìBèýò 01 ko¾l Gú ìdýÈ ÞzQ AÂBÖú ô

Kw AqAðßõGú ðíõkó ÞzQ ÖpìBèýñú Gú ìlR 42| uBÎQ ko4 koWú uBðPýãpAk,

ðvHQ Gú uBðPpü×ýõs@ó kouú ørAokôoGú ìlR 02 kÚýÛú AÚlAï âpkül ô ìBüÐ

oôüþ cBôÿ ìd¿õæR gBoZ uéõèþ ô ÎBoÿ Aquéõë WlAuBqÿ âpkül. AWpAï

ìõèßõèþ ÞíPpAq2 ÞýéõkAèPõó ìõWõk koìd¿õæR gBoZ uéõèþ GBÞPpÿ GB

AuP×Bkû AqÖýéPpøBÿ ìh¿õÁ cBôÿ uPõó @ìýßõó (GB AðlAqû kô Þýéõ

kAèPõó) OõuÈ uBðPpü×õskog|0006 Gú|ìlR 03 kÚýÛú cnÙ ô Glüñõuýéú

OõèýlAR gBoZ uéõèþ GBÞPpÿ 01 GpAGpÒéýÌ âpkül. uLw uéõë ÞBìê

ÒýpÖÏBë ylû GB ÖpìBèýò, Gú ðvHQ 1 Gú1 (cXî Gú cXî) GB ìd¿õæR gBoZ

uéõèþ OÓéýÌ ylû ìhéõÉ âpkül. ìd¿õë GluQ @ìlû OB ìõÚÐ AuP×Bkû ko

4 koWú uBðPýãpAk ðãùlAoÿ yl. GpAÿ AÆíýñBó AqÎlï ôWõk ASpAR Þzñlâþ

ìd¿õæR gBoZ uéõèþ 05 ìýßpôèýPpAq@ó ÚHê ô GÏl AqìhéõÉ yló GB

uéõèùBÿ GBÞPpÿ ÒýpÖÏBë ylû Gú oô} kAgê ¾×BÚþ Gú OÏlAkÿ ìBøþ

Úrë| @æ OroüÜ ô ASpAR WBðHþ @ó Gú ìlR üà ø×Pú ÞñPpë âpkül.

5- Aüíò|uBqÿ ìBøýBó:oôyùBÿ Aüíò|uBqÿ ô OýíBoøBÿ ìõWõk koøp

oô} koWlôë 1 @ôokû ylû AuQ. 

1-5- OXõürkAgê ¾×BOþ: koAüò oô} Kw AqAOíBï  kôoû ÚÇÐ ÒnA

Gú|ìlR 84 uBÎQ, Aq@ðPþ só ìpGõÆú Gú ìýrAó üà køî ìýéþ èýPpGú AqAÿ øp

ìBøþ ô Kw AqAüXBk Gýùõyþ GB OpüßBDýò ìPBó uõè×BðBR(222SM|) koðBcýú

¾×BÚþ OroüÜ âpkül. koâpôøùBüþ Þú AkWõAðQ AuP×Bkû ylû Gõk ÚHê Aq

AuP×Bkû, @ðPþ só ìnÞõoGú ðvHQ2 Gú1 (@ðPþ só: AkWõAðQ) GB AkWõAðQ

ÞBìê Öpôðl ìhéõÉ âpkül. koâpôû yBøl Aqupï Öýrüõèõsÿ AuPpüê

AuP×Bkû âpkül.

2-5- oô} ÒõÆú|ôoÿ:koAüò oô} ìBøþ|øB Gú|ìlR 1 kÚýÛú kocíBï

ôAÞvò GB oÚQ 
6||

01 uéõë Gú AqAF øpìýéþ èýPp@J, ôAÞvýñú ô uLw Gú OBðßùBÿ

ìpGõÆú ìñPÛê ylðl. OýíBoyBøl koupï Öýrüõèõsÿ (øî cXî ôAÞvò)

Gú|ìlR üà kÚýÛú ÒõÆú|ôoâpkülðl. |

3-5- oô} gõoAÞþ:koAüò oô} ôAÞvò|øB GB ìýrAó
6

01||uéõë ÞzPú Gú

AqAF øpâpï ÒnAÿ ìBøþ, Gú ìlR41 oôqô oôqAðú kouú ðõGQ ¾He, Êùp

ôGÏlAqÊùpGú OýíBoøB OXõürâpkül. OýíBoyBøl GB gõoAá ìÏíõèþ OÓnüú

yl.

kô ø×Pú Kw AqOXõürôAÞvñùB ðvHQ Gú OXõürôAÞvò üBk@ôoGB ìÛBküp

AuP×Bkû ylû GpAÿ ìpcéú Aôë AÚlAï âpkül GB Aüò O×BôR Þú koOýíBoøBÿ

OroüÛþ ìpcéú üBk@ôoAqAkWõAðQ ðBÚÀ Öpôðl AuP×Bkû yl.

6– ðíõðú|GpkAoÿ: Æþ ø×Pú|øBÿ81,51,21,9,6,3 Kw AqAüíò|uBqÿ

ìBøýBó ðvHQ Gú ðíõðú|GpkAoÿ AÚlAï âpkül.koøpìpOHú ðíõðú GpkAoÿ Aqøp

OýíBoGú ¾õoR O¿BkÖþ OÏlAk 5 ìBøþ GpkAyQ ô Kw AqAüXBk Gýùõyþ

Gõuýéú 222SM |GB kôqL/gm|04 AqÆpüÜ uýBû|oå ðBcýú kìþ gõó| âýpÿ

Gú|Îíê @ìl. øírìBó GB gõó| âýpÿ ðvHQ Gú Oùýú âvPp}|øBÿ gõðþ ðýr

AÚlAï ìþ| âpkül. ðíõðú|øBÿ gõó AGPlA kokìBÿ AOBÝ üà|uBÎQ ðãùlAoÿ ô

Kw AqAðPÛBë Gú kìBÿ 4 koWú uBðPýãpAk Gú ìlR üà yI ðvHQ Gú WlAuBqÿ

upï|øB AÚlAï ô Kw AqOõqüÐ koèõèú|øBÿ AuPpüê AKñloÙ OB qìBó AuP×Bkû ko

07- koWú uBðPýãpAk ðãùlAoÿ ìþ|ylðl. |

7- uñX{ OýPp@ðPþ|GBkÿ:GpAÿ uñX{ OýPp@ðPþ|GBkÿ Aqoô}

ìýßpô@âéõOýñBuýõó GBÞPpüBüþ Oõ¾ýú ylû OõuÈ nosreboR kouBë9991 |

AuP×Bkû âpkül(91). Gú|Æõogç¾ú: GB AÖrôkó ìýrAó 52 ìýßpôèýPpAqGBÖp

Öv×BR ulüî Gú âõkû|øBÿ KéýQ ìýßpô@âéõOýñBuýõó (Gú|Wrâõkû Aôë) ô

gõoAÞþ ÒõÆú ôoÿ| OroüÜ kAgê ¾×BÚþ| ðõÑ OXõür

yBøl CKF |PCE+CKF |yBøl |CKF |yBøl ÖÛÈ AkWõAðPQ CKF JDA+CKF |JDA+ PCE+CKF |OýíBoøBÿ øpoô}

051 002 002 051 002 051 002 002 002 002 OÏlAk ìBøþ

gõoAá ìÏíõèþ 6
01GBÞPpÿ koøpâpï gõoAá|

|cíBï koupï
Öýrüõèõsÿ|

|cíBï ko
|lm/llec|

6
01

|lm|1/0 |lm|1/0 |lm|1/0 |lm|1/0 |lm|1/0 |ìýrAó OXõür|

Wlôë 1-oôyùBÿ Aüíò uBqÿ GB ôAÞvñùB ôOýíBoøBÿ ìõWõk koøpoô} (CKF|= GBÞPpÿ ÒýpÖÏBë ylû GB ÖpìBèýò, |PCE+CKF|= GBÞPpÿ ÒýpÖÏBë ylû ôÒñþ ylû GB OõèýlAR gBoZ uéõèþ, |JDA|=
AkWõAðQ)
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uLw AÖrôkó ìÛlAo52 ìýßpôèýPpAqðíõðú upï oÚýÜ ðzlû Gú Aôèýò ôkôìýò

âõkû ô Oùýú oÚPùBÿ GpìHñBÿ kô koâõkû|øBÿ 2 Aèþ 21 ôcnÙ 52 ìýßpôèýPpAq

âõoû21 ô ðýrAÖrôkó ìÛlAo52 ìýßpôèýPpAquõuLBðvýõó GBÞPpüBüþ

AuPpKPõÞõÞõx AüñýBüþOùýú ylû koGBÖpÖv×BR ulüî (ìÇBGÜ GB èõèú ìà

ÖBoèýò yíBoû 3 = lm/sllec|
01

8* 9) ô ÚpADQ ðPBüY Kw Aqüà yI kokìBÿ AOBÝ

Gú|Æõoÿ| Þú @gpüò âõkû|Aÿ (GBæOpüò oÚPþ) Þú ko@ó @âéõOýñBuýõó

GBÞPpüBüþ ¾õoR âpÖPú Gú|ÎñõAó OýPp@ðPþ|GBkÿ ðíõðú upï koðËpâpÖPú yl.

ô upï ìÏíõèþ Gú|ÎñõAó ÞñPpë ìñ×þ koðËpâpÖPú yl ô OíBï ðíõðú|øB kouú

OßpAoìõok AoqüBGþ ÚpAoâpÖPñl.

8- uñX{ ìýrAó èýrôqüî:uñX{ ìýrAó èýrôqüî koðíõðú|øBÿ upï

GpAuBx oô} Oõ¾ýú ylû OõuÈ sillE| kouBë 0991| ¾õoR âpÖQ(7).

GúÆõogç¾ú AGPlA ìÛlAo57/1 ìýéþ|èýPpAquõuLBðvýõó ìýßpôÞõÞõx

èýrôküßPýßõx (ìd¿õë uýãíB) (ìÏBkë ìÛlAo573/0 ìýéþ| âpï Gú AqAF øp

ìýéþ èýPpAqGBÖpÖv×BR ulüî GB ìõæoüPú 50/0 ô Hp |GpAGp2/6) GB|ìýrAó052

ìýßpôèýPpAqøpðíõðú upï ìhéõÉ ô ìýrAó WnJ ðõoÿ Kw Aq51 ô 081 SBðýú Gú

oô} AuLßPpôÖPõìPpÿ ô koÆõë ìõZ 076 ðBðõìPpÚpADQ âpkül. O×BôR

WnJ ðõoÿ Gýò Aôèýò ô kôìýò ìpcéú ðõouñXþ SHQ âpkülû ô ðPBüY cB¾éú

GpcvI ìýßpôâpï èýrôqüî Gú AqAF øpìýéþ|èýPpðíõðú upï ô Gú Þíà ouî

ìñdñþ AuPBðlAok GB AuP×Bkû AqoÚPùBÿ GpìHñBÿ 2 èýrôqüî u×ýlû» Ohî ìpÕ

(ìd¿õë uýãíB) Oùýú ylû koGBÖpÖv×BR ulüî ìdBuHú âpkül. øí̀ñýò

AqGBÖpÖv×BR ulüî Gú ÎñõAó Gçðà AuP×Bkû âpkül.

9- OÏýýò ÚloR GBÞPpÿ| Þzþ @ðPþ upï|øB: GpAÿ OÏýýò ÚloR

GBÞPpÿ| Þzþ ðíõðú|øBÿ upï Aqoô} Oõ¾ýú ylû OõuÈ senraB| ôøíßBoAó

kouBë3002 AuP×Bkû yl(2)0 AGPlA GBÞPpÿAuPpKPõÞõÞõx AüñýBüþGú ìlR

84 uBÎQ koìdýÈ BST | ÞzQ kAkû yl ô uLw uéõèùBÿ GBÞPpüBüþ GB

uBðPpü×õs0002 kôokokÚýÛú Gú ìlR 51 kÚýÛú WíÐ| @ôoÿ ôGB AÖrôkó ìÛlAoÿ

GBÖpÖv×BR ulüî AuPpüê Gú @ðùB WnJ ðõoÿ uõuLBðvýõó cB¾éú koÆõë

ìõZ 045 ðBðõìPpGpAGp1 OÏýýò âpkül. uLw uõuLBðvýõó ìnÞõooA

Gú|ìýrAó05 GpAGpkoGBÖpÖv×BR ulüî AuPpüê oÚýÜ uBqÿ ô AqoÚQ cB¾éú

ìýrAó05 ìýßpôèýPpGB ìýrAó 05 ìýßpôèýPpðíõðú upï ðpìBë ÒýpÖÏBë ylû (ko

44 koWú uBðPýãpAk Gú|ìlR 02 kÚýÛú GpAÿ ÒýpÖÏBë Þpkó ÞíLéíBó) ìõok

@qìBü{ ìhéõÉ ôGú|ìlR 1 uBÎQ kokìBÿ AOBÝ ðãùlAoÿ âpkül. uLw Gú

Aüò ìXíõÎú ìÛlAo004 ìýßpôèýPpupï ðpìBë OBqû Agn ylû AqìBøýBó Òýp

Aüíò AÂBÖú âpkül (GpAÿ OBìýò ÞíLéíBó Gú|ÆõoüßvBó GpAÿ øíú ðíõðú|øB)

ô Kw AqOùýú oÚQ|øBÿ GpìHñBÿ 01 Aq@ó, AqøpoÚQ ìýrAó 01 ìýßpôèýPpkouú

OßpAoGpoôÿ uÇe ìdýÈ ASTKh{ ô KéýPùBÿ ìpGõÆú ko52 koWú

uBðPýãpAk Gú ìlR84 uBÎQ ðãùlAoÿ ô uLw ðvHQ Gú yíBo} Kpâñú|øBÿ

GBÞPpüBüþ oyl üBÖPú AÚlAï ô OÏlAk Kpâñú|øBÿ cB¾éú GB OõWú Gú oÚQ ìõok

AuP×Bkû GpcvI OÏlAk Kpâñú (uéõë qðlû) Gú AqAF øpìýéþ èýPpìdBuHú

| âpkül. kogBOíú ko¾l GÛBF uéõë|øBÿ GBÞPpüBüþ oyl üBÖPú koðíõðú|øBÿ

upï ô ìÛBüvú @ðùB GB OÏlAk uéõèùBÿ oyl üBÖPú koðíõðú upï ìÏíõèþ (Òýp

Aüíò üB âpôû ÞñPpë) ìÛBüvú âpkül. GpAÿ AÆíýñBó Aqqðlû Gõkó GBÞPpüùB Aq

oÚPùBÿ GBÞPpüBüþ ÚHê AqAÂBÖú Þpkó @ðPþ upï ÞzQ koìdýÈ AST âpkül.

01- yíBo} èßõuýPþ:GpAÿ Gpouþ OBSýpOXõürôAÞvñùB GpOÏlAk ô

ðvHQ èßõuýPùB AÚlAï Gú yíBo} èßõuýPþ âpkül. âvPp}|øBÿ Gú|kuQ

@ìlû koqìBó gõó| âýpÿ, AGPlA OõuÈ ìPBðõë Öýßw ô uLw GB oô}

oðä| @ìýrÿ âýívB oðä| @ìýrÿ ô ko¾l AÖPpAÚþ uéõèùBÿ èßõuýPþ OÏýýò

âpkül(61).

11- @ðBèýr@ìBoÿ:Gú ìñËõo@ðBèýr@ìBoÿ kAkû|øB Aqðpï AÖrAo5.11 noisrev

SSPS| AuP×Bkû yl. GpAÿ ìÛBüvú ìýBðãýò|øB koGýò OýíBoøB ô øí̀ñýò

ìÛBüvú ìýBðãýò Gýò OýíBoøB ô âpôû yBøl Aq@ðBèýrôAoüBðw üßÇpÖú ôGpAÿ

OvhýÀ ìÏñþ kAoGõkó O×BôOùB AqOvQ Oßíýéþ kAðßò|)nacnuD|) kouÇe

ìÏñþ kAoÿ 50/0 AuP×Bkû âpkül. 

|

ðPBüY ||

1- OýPp@ðPþ|GBkÿ:ðPBüY cB¾ê AquñX{ OýPp@ðPþ|GBkÿ Gú|oô} ìýßpô

|H |G| |F| |E| |D| |C| |B| |A| qìBó(ø×Pú) Kw AqôAÞvýñBuýõó 

28/0±05/0 2/0±31/0 0/0 15/0±57/0 47/1±57/4 57/5±71 83/5±81 67/5 ±32 3 

14/0±52/0 0/0 35/0±5/0 15/0±57/0 97/1±67/3 82/4±61 83/5±81 50/6±02 6 

34/0±83/0 0/0 2/0±31/0 44/0±5/0 59/1±52/3 82/4±41 60/6±61 12/1±81 9 

0/0 0/0 2/0±31/0 0/0 6/1±5/1 87/4±41 83/5±21 85/4 ±51 21 

0/0 0/0 14/0±52/0 20/0±31/0 34/0±83/0 38/5±21 15/5±5/01 51/5 ±5/21 51 

0/0 0/0 2/0±31/0 14/0±52/0 0/0 83/5±21 88/2±5/8 88/2±5/8 81 

Wlôë2-ðPBüY OýPp@ðPþ|GBkÿ Gú oô} ìýßpô@âéõOýñBuýõó koìBøþ Úrë @æÿ ôAÞvýñú ylû Îéýú AuPpKPõÞõÞõqüw. (OýPp@ðPþ|GBkÿ ìýBðãýò Îßw oÚQ|øBÿ GluQ @ìlû ko@qìBü{|øBÿ
ìýßpô@âéõOýñBuýõó koøpìpcéú ìþ|GByl). ðPBüY Gú ¾õoR ìýBðãýò ±(gÇBÿ ìÏýBo) ðíBü{ kAkû ylû|Aðl.

|A|=||ôAÞvò ÞzPú Òñþ ylû GB ìd¿õæR gBoZ uéõèþ Gú Îçôû AkWõAðQ (oô} kAgéþ ¾×BÚþ),B|=||ôAÞvò ÞzPú cBôÿ AkWõAðQ (oô} kAgê ¾×BÚþ),C|=||ôAÞvò ÞzPú Glôó AkWõAðQ (oô} kAgê ¾×BÚþ),

D|=||ôAÞvò ÞzPú (oô} ÒõÆú ôoÿ),|E|=||ôAÞvò ÞzPú Òñþ ylû GB ìd¿õæR gBoZ uéõèþ (oô} gõoAÞþ), F|=||ôAÞvò ÞzPú (oô} gõoAÞþ), |G|=||AkWõAðQ (oô} kAgê ¾×BÚþ), H=  GBÖpÖv×BR ulüî

AuPpüê(oô} kAgê ¾×BÚþ).
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@âéõOýñBuýõó GBÞPpüBÿ koWlôë2 ðzBó kAkû ylû AuQ. GB OõWú Gú ðPBüY

ìnÞõoAüíò uBqÿ Úrë| @æ GB kô ôAÞvò ÖõÝ GBÎU AÖrAü{ ìÏñþ|kAoOýPp

@ðPþ|GBkÿ koOýíBoøBÿ OroüÛþ ô ÒõÆú ôoÿ ðvHQ Gú OýíBoøBÿ yBøl ô OXõür

gõoAÞþ âpkülû AuQ(50/0<p|) Gú|Æõoÿ| Þú @ðPþ|GBkÿ Oõèýlÿ koìBøýBó

Aüíò ylû Gú oô} OroüÜ kAgê ¾×BÚþ GB ôAÞvò ÞzPú Òñþ ylû GB

AârôOõÞvýò|øBÿ GBÞPpÿ ô cBôÿ AkWõAðQ GýzPpüò ìýrAó @ðPþ|GBkÿ

(67/5 ±32) oA koø×Pú uõï Kw AqAüíò uBqÿ ðzBó kAk. Aüò ìýrAó Æþ

ø×Pú|øBÿ GÏl Gú OloüY ÞBø{ üBÖPú Gú|Æõoÿ| Þú koKBüBó ø×Pú øýXløî Kw

AqAüíò|uBqÿ Gú clAÚê (88/2±5/8) ouýl. OXõürôAÞvò ÞzPú cBôÿ

AkWõAðQ Gú oô} kAgê ¾×BÚþ ðýrGú OpOýI ìõWI clAÞTp(83/5±81) ô

clAÚê (88/2±5/8) OýPp@ðPþ|GBkÿ Æþ ø×Pú|øBÿ 3 Aèþ 6 ô 81 Kw Aq

Aüíò|uBqÿ âpkül. øí̀ñýò OXõürkAgê ¾×BÚþ ôAÞvò ÞzPú Glôó

AkWõAðQ AqðPBüY ìzBGú GpgõokAoGõk GB Aüò O×BôR Þú ìÛBküp@ðPþ|GBkÿ

Oõèýlÿ koø×Pú|øBÿ Aôèýú Kw AqôAÞvýñBuýõó AðlÞþ KBüýò|OpGõkû AuQ.

Gãõðú|Aÿ Þú Aüò ìýrAó koø×Pú|øBÿ 3 Aèþ 6 GpAGp71-61 ôèþ koKBüBó ø×Pú 81

Kw AqAüíò uBqÿ Gú 21 ÞBø{ üBÖQ. Gú|Îçôû OXõürÒõÆú|ôoÿ ôAÞvò ÞzPú

Gú OpOýI ìõWI clAÞTpGB ìýBðãýò (47/1±57/4) ô clAÚê (34/0±83/0)

Oõèýl @ðPþ|GBkÿ Æþ ø×Pú uõï ô KBðrkøî Kw AqôAÞvýñBuýõó âpkül.

OXõürgõoAÞþ ôAÞvò ÞzPú Òñþ ylû GB AârôOõÞvýò|øBÿ GBÞPpÿ ìõWI

AüXBk clAÞTpOýPp@ðPþ|GBkÿ (GB ìýBðãýò 07/0) koø×Pú|øBÿ 3 Aèþ 6 Kw Aq

Aüíò|uBqÿ âpkül. kocBèþ| Þú clAÚê OýPp@ðPþ|GBkÿ (GB ìýBðãýò 31/0) ko

ø×Pú|øBÿ 21 Gú GÏl cB¾ê yl. ì¿pÙ gõoAÞþ ôAÞvò ÞzPú Glôó

AârôOõÞvýò|øBÿ GBÞPpÿ Gú OpOýI ìõWI GýzPpüò ìýrAó @ðPþ|GBkÿ

(15/0±57/0) ô ÞíPpüò OýPp@ðPþ|GBkÿ (20/0±31/0) Æþ ø×Pú|øBÿ 6-3 ô

ø×Pú|øBÿ Kw Aq@ó âpkül Þú âõüBÿ Îlï ìÏñþ|kAoGõkó O×BôR OýPp

@ðPþ|GBkÿ koAüò kô âpôû GB âpôû yBøl Gõk(50/0>p|). 

ìýrAó OýPp@ðPþ|GBkÿ Oõèýlÿ koâpôøùBÿ ÞñPpë OýíBoøBÿ koüBÖQ

Þññlû ÖÛÈ AkWõAðQ ô upï Öýrüõèõsÿ Gú oô} kAgê ¾×BÚþ koÆþ kôoAó

Kw AqAüíò|uBqÿ OÛpüHB« ìzBGú(50/0>p|) ô ÎílOB« ÒýpÚBGê uñX{ Gõk. |

2- èýrôqüî:ðPBüY cB¾ê AquñX{ ìÛBküpèýrôqüî koâpôøùBÿ ìhPéØ

Aüíò ylû koWlôë 2 ðzBó kAkû ylû AuQ. GB OõWú Gú ðPBüY ìnÞõoìÛBküp

èýrôqüî koOýíBoAüíò ylû Gú|oô} kAgê ¾×BÚþ ô GB AuP×Bkû AqôAÞvò ÞzPú

Òñþ ylû GB AârôOõÞvýò|øBÿ GBÞPpÿ ô cBôÿ AkWõAðQ koø×Pú uõï Kw Aq

Aüíò|uBqÿ AqGBæOpüò uÇe (68/1 ± 82/41ìýßpôâpï koìýéþ|èýPp)

GpgõokAoGõkû AuQ kocBèþ| Þú Aüò ìÛlAoÆþ ø×Pú|øBÿ Kw Aq@ó Gú OloüY

ÞBø{ ðzBó kAkû AuQ. Gú|Æõoÿ| Þú koKBüBó ø×Pú 81 Gú clAÚê (11/1± 22/4)

ouýl. ðPBüY ìzBGùþ koìõok OýíBoAüíò ylû Gú|oô} kAgê ¾×BÚþ ôAÞvò

ÞzPú cBôÿ AkWõAðQ ô ðýrOýíBoAüíò ylû GB ôAÞvò ÞzPú Glôó AkWõAðQ

Gú|oô} kAgê ¾×BÚþ ìzBølû âpkül. GB Aüò O×BôR Þú ìÛlAoèýrôqüî koø×Pú

uõï Kw AqAüíò|uBqÿ GpAÿ Aüò kô OýíBoKBüýò|OpAqOýíBoÚHéþ Gõkû

AuQ(Wlôë3)(clAÞTpô clAÚê ìýrAó èýrôqüî GpAÿ OýíBoAüíò ylû GB

ôAÞvò ÞzPú cBôÿ AkWõAðQ Gú OpOýI GpAGp81/21 ô 31/4 ô GpAÿ OýíBoAüíò

ylû GB ôAÞvò ÞzPú Glôó AkWõAðQ 17/9 ô 07/4 Gõkû AuQ). Gú|Îçôû ìÛlAo

èýrôqüî koìBøýBó Aüíò ylû GB ôAÞvò ÞzPú Gú oô} ÒõÆú|ôoÿ Æþ

ø×Pú|øBÿ 3 Aèþ 9 Gú|ÆõoìÏñþ|kAoÿ ÞíPpAq3 OýíBoAüíò ylû ÖõÝ

Gõk(50/0<p|). ôèþ Kw AqAüò qìBó O×BôR ìnÞõokocl ìÏñþ|kAoðHõkû

AuQ(50/0>||p|). Gú|Îçôû GýzPpüò (GB ìýBðãýò 71/6 - 90/6) ô ÞíPpüò

(38/3) ìÛlAoèýrôqüî koìBøýBó Aüíò ylû GB ôAÞvò ÞzPú Gú|oô}

ÒõÆú|ôoÿ Gú|OpOýI Æþ ø×Pú|øBÿ 81,6,3 Kw AqAüíò|uBqÿ ìzBølû yl.

øí̀ñýò ìÛBküpèýrôqüî koâpôøùBÿ Aüíò ylû Gú|oô} gõoAÞþ (øpkô

ôAÞvò) koÆþ AüBï ðíõðú|GpkAoÿ Kw AqAüíò|uBqÿ OÛpüHB« ìzBGú ô ÖBÚl

O×BôR ìÏñþ|kAoGõkû AuQ(50/0>p|). ìÛBküpèýrôqüî koâpôøùBÿ ÞñPpë

(OýíBoøBÿ koüBÖQ Þññlû ÖÛÈ AkWõAðQ ô upï Öýrüõèõsÿ) koAüBï

ðíõðú|GpkAoÿ OÛpüHB« ìzBGú(50/0>p|) ôèþ koìÛBüvú GB OýíBoøBÿ Aüíò ylû

Gú|oôyùBÿ OroüÜ kAgê ¾×BÚþ (uú OýíBo) ô OýíBoÒõÆú|ôoÿ Gú|Æõo

ìÏñþ|kAoÿ OB ø×Pú 51 Kw AqAüíò|uBqÿ KBüýò|OpGõkû AuQ(50/0<p|).

|H |G| |F| |E| |D| |C| |B| |A| qìBó(ø×Pú) Kw AqôAÞvýñBuýõó

49/0±24/4 70/1±77/4 82/0±51/4 59/0±40/5 50/1±90/6 57/8±65/9 94/1±80/21 68/1 ± 82/41 3

90/1±70/4 84/0±45/4 96/0±90/4 57/0±42/4 90/1±71/6 1/6±17/9 73/1±49/9 19/1±38/8 6

53/1±98/4 89/0±91/4 74/0±41/4 42/0±83/4 38/0±19/4 18/8±6/7 60/2±92/8 12/1±33/8 9

98/0±25/3 27/0±36/3 74/0±80/3 46/0±62/4 78/0±20/5 42/31±16/5 58/0±97/5 41/1 ±0/5 21

62/1±48/4 25/0±16/3 97/0±98/3 65/0±46/3 78/0±63/4 38/5±97/5 76/0±1/5 62/1 ± 48/4 51

8/0±56/3 19/0±56/3 89/0±4/4 26/0±19/3 46/0±38/3 42/9±7/4 45/0±31/4 11/1± 22/4 81

Wlôë3-ðPBüY cB¾ê AquñX{ ìÛBküpèýrôqüî upï koâpôøùBÿ ìhPéØ Úrë @æÿ Aüíò ylû Îéýú AuPpKPõÞõÞõqüw( ôAcl AÎlAk ìýßpôâpï koìýéþ èýPpìþ|GByl). ðPBüY Gú ¾õoR
ìýBðãýò|±(gÇBÿ ìÏýBo) ðíBü{ kAkû ylû|Aðl. |

|A|= ôAÞvò ÞzPú Òñþ ylû GB ìd¿õæR gBoZ uéõèþ Gú Îçôû AkWõAðQ (oô} kAgéþ ¾×BÚþ), B|=||ôAÞvò ÞzPú cBôÿ AkWõAðQ (oô} kAgê ¾×BÚþ),|C|=||ôAÞvò ÞzPú Glôó AkWõAðQ (oô} kAgê ¾×BÚþ),

D|=||ôAÞvò ÞzPú (oô} ÒõÆú ôoÿ), E|=||ôAÞvò ÞzPú Òñþ ylû GB ìd¿õæR gBoZ uéõèþ (oô} gõoAÞþ), F|=||ôAÞvò ÞzPú (oô} gõoAÞþ), G|=||AkWõAðQ (oô} kAgê ¾×BÚþ), H|= GBÖpÖv×BR ulüî

AuPpüê(oô} kAgê ¾×BÚþ).
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Gú|Îçôû ìÛBüvú ìÛlAoèýrôqüî Gýò OýíBoøBÿ ÞñPpë ô OýíBoøBÿ gõoAÞþ (2

OýíBo) ÖBÚl O×BôR ìÏñþ|kAoGõkû AuQ(50/0>|p).|

3- ÚloR GBÞPpÿ| Þzþ @ðPþ upï: ðPBüY cB¾ê AqÚloR GBÞPpÿ| Þzþ

@ðPþ upï|øBÿ GluQ @ìlû AqOýíBoøBÿ ìhPéØ Aüíò ylû ô âpôû ÞñPpë ko

Wlôë 3 ðzBó kAkû ylû AuQ. GB OõWú Gú Wlôë ìnÞõoðPBüY qüpÚBGê OõWú

AuQ. |

1-GýzPpüò ÚloR GBÞPpÿ Þzþ (ÞíPpüò OÏlAk Kpâñú yíBo} ylû ko

KéýPùB) koìýBó OýíBoøBÿ ôAÞvýñú ko@ðPþ upï|øBÿ OýíBoôAÞvýñú ylû Gú

oô} kAgê ¾×BÚþ GB ôAÞvò ÞzPú Òñþ|ylû GB AârôOõÞvýò|øBÿ GBÞPpÿ ô

cBôÿ AkWõAðQ ìzBølû âpkül, kocBèþ| Þú ÞíPpüò ÚloR GBÞPpÿ| Þzþ

ìpGõÉ Gú OýíBoøBÿ koüBÖQ Þññlû ôAÞvò|øBÿ gõoAÞþ Gõkû AuQ. 2- ÚloR

GBÞPpÿ| Þzþ koOýíBoøBÿ Aüíò ylû Gú|oô} kAgê ¾×BÚþ GB ôAÞvò|øBÿ

ÞzPú cBôÿ AkWõAðQ ô ôAÞvò ÞzPú Glôó AkWõAðQ OÛpüHB«

ìzBGú(50/0>|p|) ô Gú|ÆõoìÏñþ|kAoÿ GýzPpAqOýíBoôAÞvýñú ylû GB ôAÞvò

ÞzPú Gú oô} ÒõÆú|ôoÿ Gõkû AuQ(50/0<p|). 3- ÚloR GBÞPpÿ| Þzþ ko

OýíBoôAÞvýñú ylû Gú oô} ÒõÆú|ôoÿ Gú|ÆõoìÏñþ|kAoÿ GýzPpAqOýíBoøBÿ

ôAÞvýñú ylû Gú oô} gõoAÞþ Gõkû AuQ(50/0<p|). 4- ÚloR GBÞPpÿ| Þzþ

@ðPþ upï|øB koOýíBoøBÿ ôAÞvýñú Gú|oô} gõoAÞþ, OýíBokoüBÖQ Þññlû

ÖÛÈ AkWõAó ô OýíBoÞñPpë O×BôR ìÏñþ kAoÿ GB øî ðlAyPú(50/0>||p|) ô Aüò

OõAðBüþ Gú|ÆõoìÏñþ|kAoÿ ÞíPpAqOýíBoøBÿ Aüíò ylû Gú|oô}|øBÿ OroüÛþ ô

ÒõÆú|ôoÿ Gõkû AuQ(50/0<|p|). |

4- WíÏýQ èßõuýPþ:ðPBüY yíBo} WíÏýQ|øBÿ èßõuýPþ ko

Wlôë5 @ìlû AuQ. ðPBüY ìnÞõoOB 08 oôqKw AqAüíò|uBqÿ ìBøýBó ìõok

ìÇBèÏú ÚpAoâpÖPú AuQ. GpAuBx ðPBüY ìnÞõo: AèØ) WíÏýQ Þê èßõuýPùB

koâpôøùBÿ Aüíò ylû Gú|oô} OroüÛþ ô ÒõÆú|ôoÿ ô gõoAÞþ koøp̂ùBo

ìpcéú ðíõðú| âýpÿ GýzPpAqâpôøùBÿ yBøl (ÞñPpë koüBÖQ Þññlû upï

Öýrüõèõsÿ) Gõk|)50/0<p(|. J) WíÏýQ èí×õuýPþ koOýíBoøBÿ Aüíò ylû

ðýrGýzPpAqâpôû yBøl Gõkû AuQ|)50/0<p(|. Z) WíÏýQ øPpôÖýéþ,

ìñõuýPþ ô uBüpuéõèùBÿ èßõuýPþ (ADõqðýõÖýê, GBqôÖýê ô...) koìÛBüvú GB

âpôû yBøl koqìBðùBÿ ìhPéØ ðíõðú|GpkAoÿ ìP×BôR Gõkû ô O×BôR

ìÏñþ|kAoÿ koìýrAó @ðùB koOýíBoøBÿ ìhPéØ ìzBølû ðãpkül|)50/0>p(|. |

GdU

GýíBoÿ AuPpKPõÞõÞõqüw GB ÎBìêAuPpKPõÞõÞõx AüñýBüþìõWI

gvBoR AÚP¿Bkÿ ÚBGê OõWú koìrAoÑ ìBøþ koGpgþ ÞzõoøB AqWíéú ìrAoÑ

Úrë| @æÿ Kpôoyþ koAüpAó ìþ|GByl. koAüò ìÇBèÏú OBCSýpoôyùBÿ ìhPéØ

ì¿pÙ kô ðõÑ ôAÞvò ÞzPú ô Òñþ ylû GB AârôOõÞvýò|øBÿ GBÞPpÿ

WlAuBqÿ ylû AqìBøýBó Úrë| @æÿ ìHPç ÞzõoGpGpgþ ÖBÞPõoøBÿ Aüíñþ

AgP¿B¾þ (øõìõoAë) ô ÒýpAgP¿B¾þ||(yíBo} èßõuýPþ- OÏýýò ÚloR

GBÞPpÿ| Þzþ @ðPþ upï|øB- uñX{ ìýrAó èýrôqüî upï) ìBøþ Úrë| @æ ìõok

AoqüBGþ ÚpAoâpÖPú AuQ. ì¿pÙ OroüÛþ ôAÞvò ÞzPú øípAû üB Glôó

AârôOõÞvýò|øBÿ GBÞPpÿ ìõWI KBui øõìõoAë (Oõèýl @ðPþ|GBkÿ) ìzBGùþ

ìþ|yõk|)50/0>p( | Þú ìýrAó @ó Gú ìpAOI AquBüpoô}|øBÿ ÒõÆú|ôoÿ ô

gõoAÞþ GBæOpìþ|GByl|)50/0<p(|. Gú|øpcBë OýPp@ðPþ|GBkÿ Oõèýlÿ OõuÈ

ìBøýBó Aüíò ylû GB Aüò ôAÞvò|øB koìÛBüvú GB Gpgþ ÎõAìê GýíBoÿ|qAÿ

GBÞPpüBüþ küãpðËýpôüHpüõ@ðãõDýçoôï ô üpuýñýBoAÞpÿ Gú|ìpAOI ÞíPpGõkû

AuQ(9). koìÇBèÏú senraB| ô øíßBoAó kouBë3002 OýPp@ðPþ|GBkÿ Oõèýlÿ

Gú|ôuýéú GBÞPpÿ Òýp| ÖÏBë ylûAuPpKPõÞõÞõx AüñýBüþøípAû AkWõAðQ ko

ìBøþÚrë| @æOXõürylû Gú oô} OroüÜ kAgê ¾×BÚþ oA GÏl Aq005 koWú oôq,

4:1 OB 23:1 ârAo} ðíõkðl(2) Þú cBÞþ AqOzBGú ðPBüY GB OdÛýÜ cBÂpAuQ.

yblehS| ô øíßBoAó kouBë3002 ðýrìõÖÜ Gú AðlAqû| âýpÿ OýPp@ðPþ|GBkÿ Âl

AuPpKPõÞõÞõx AüñýBüþkoupï ìBøþ|øBÿ ôAÞvýñú ylû Gú|oô} AæürA ô

ìýßpô@âéõOýñBuýõó GBÞPpüBüþ 82 ô 84 oôqGÏl AqAüíò|uBqÿ ylðl(52). GB

Aüò ôWõk koGÏÃþ ìÇBèÏBR, ìPÏBÚI ôAÞvýñBuýõó GB uõyùBÿ ìhPéØ

GBÞPpÿ ÒýpÖÏBë ylûAuPpKPõÞõÞõx AüñýBüþô âõðú|øBÿ küãp

AuPpKPõÞõÞõx ô æÞPõÞõÞõx koâõðú|øBÿ ìhPéØ ìBøýBó ìBðñl OýçKýB,

|H |G| |F| |E| |D| |C| |B| |A| qìBó(ø×Pú) Kw AqôAÞvýñBuýõó

93/51±521 05/01±011 42/31±711 42/91±601 57/8±77 57/6±44 47/8±24 17/9 ±04 3

8/21±811 48/9± 111 05/01±311 59/9±901 1/6±87 75/7±94 98/6±25 42/31±64 6

72/6±301 56/8± 111 42/9±211 42/31±111 18/8±48 53/9±35 35/6±45 12/31±14 9

52/31±111 43/01±411 46/21±201 73/01±801 42/31±09 54/6±25 57/7±65 2/21±05 21

42/42±231 44/21±901 42/5±801 26/6±501 38/5±78 57/6±75 57/7±65 5/6 ±74 51

64/61±311 64/5±401 26/7±611 15/8±711 42/9±19 99/7±85 99/7±65 17/9±74 81

Wlôë4-ðPBüY cB¾ê AqÚloR GBÞPpÿ| Þzþ @ðPþ upï|øBÿ GluQ @ìlû AqOýíBoøBÿ ìhPéØ Úrë @æÿ Aüíò ylû Îéýú AuPpKPõÞõÞõqüw. ÚloR GBÞPpÿ|Þzþ GpAuBx ìýBðãýò OÏlAk Kpâñú yíBo}
ylû koKéýPùB GÏl AqìXBôoR GB @ðPþ upï|øB @ôokû ylû AuQ ||. ðPBüY Gú ¾õoR ìýBðãýò ±(gÇBÿ ìÏýBo) ðíBü{ kAkû ylû|Aðl.

|A|=||ôAÞvò ÞzPú Òñþ ylû GB ìd¿õæR gBoZ uéõèþ Gú Îçôû AkWõAðQ (oô} kAgéþ ¾×BÚþ), B|=||ôAÞvò ÞzPú cBôÿ AkWõAðQ (oô} kAgê ¾×BÚþ), C|=||ôAÞvò ÞzPú Glôó AkWõAðQ (oô} kAgê ¾×BÚþ),

D |=||ôAÞvò ÞzPú (oô} ÒõÆú ôoÿ), E|=||ôAÞvò ÞzPú Òñþ ylû GB ìd¿õæR gBoZ uéõèþ (oô} gõoAÞþ),F|=||ôAÞvò ÞzPú (oô} gõoAÞþ), G|=||AkWõAðQ (oô} kAgê ¾×BÚþ), |H|=||GBÖpÖv×BR ulüî

AuPpüê(oô} kAgê ¾×BÚþ). 
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âý{ kï qok, GBx oAû oAû ô OõoGõR, Îlï KBui øõìõoAë üB KBui Gú|ìýrAó

GvýBoðB̂ýrârAo} âpkülû AuQ(22,12,02). üßþ AqÎéê AcPíBèþ Aüò

ìõÂõÑ Îlï Odpüà Aüíñþ AgP¿B¾þ OõuÈ @ðPþ|só|øBÿ uÇdþ Gpgþ Aq

Aüò GBÞPpÿ|øB AuQ. ASHBR üB ok Aüò ìõÂõÑ ðýBqìñl ìÇBèÏBR GÏlÿ AuQ.

ìÛBüvú ìýrAó Oõèýl @ðPþ|GBkÿ kooôyùBÿ ìhPéØ ì¿pÙ ôAÞvò|øB ðýr

ðzBó ìþ|køl Þú ì¿pÙ gõoAÞþ Aüò ôAÞvò|øB ÞíPpüò OBCSýpoA GpOõèýl

@ðPþ|GBkÿ kAyPú AuQ Þú ìÇBèÏú edlamoR |ô øíßBoAó kouBë 9991 ðýrðPBüY

ìzBGú oA ðzBó kAkû AuQ(22).

ìÇBèÏú uñX{ ìýrAó èýrôqüî upï koOýíBoøBÿ ìhPéØ ìBøýBó Aüíò

ylû ðzBó ìþ|køl Þú GýzPpüò uÇe èýrôqüî Oõèýlÿ OõuÈ oô} kAgê

¾×BÚþ ô Gú|OpOýI OõuÈ ôAÞvò ÞzPú Òñþ ylû GB AârôOõÞvýò|øBÿ GBÞPpÿ

ô cBôÿ AkWõAðQ ô ôAÞvò ÞzPú cBôÿ AkWõAðQ ô ôAÞvò ÞzPú Glôó

AkWõAðQ AüXBk ylû AuQ ô Kw Aq@ó GýzPpüò ìýrAó èýrôqüî Gú|OpOýI

Gú|kðHBë OXõüroô} ÒõÆú|ôoÿ (ôAÞvò ÞzPú) ô oô} gõoAÞþ GB ì¿pÙ

ôAÞvò ÞzPú Òñþ ylû GB AârôOõÞvýò|øBÿ GBÞPpÿ ô oô} gõoAÞþ GB ì¿pÙ

ôAÞvò ÞzPú cB¾ê ylû AuQ. ènA GB OõWú Gú ÚloR Âl GBÞPpüBüþ èýrôqüî

Gú|ôütû Îéýú GBÞPpÿ|øBÿ âpï ìTHQ ô AÖrAü{ ìýrAó ÚBGê OõWú @ó koupï

ìBøýBó ôAÞvýñú ylû Gú|ôütû kooôyùBÿ OroüÛþ ô AÖrAü{ ìýrAó ÚBGê OõWú

@ó koupï ìBøýBó ôAÞvýñú ylû Gú|ôütû kooôyùBÿ OroüÛþ ô cíBï koìÛBüvú

GB âpôû ÞñPpë AìßBó AüXBk ìdBÖËQ ÒýpAgP¿B¾þ clAÚê GpAÿ üà kôoû 9

ø×Pú|Aÿ Kw AqAüíò|uBqÿ ìBøýBó Gú|oô}|øBÿ ìnÞõoôWõk kAok. Gú|Îçôû

AÖrAü{ uÇe ÚBGê OõWú èýrôqüî koâpôøùBÿ OýíBoô koø×Pú|øBÿ Aôèýú Kw

AqAüíò|uBqÿ AcPíBæ« cßBüQ AqðÛ{ ô koâýpÿ GýzPpuývPî Aüíñþ

ÒýpAgP¿B¾þ ìBøþ Îéýú Aüò GýíBoÿ kAok.øp̂ñl AÖrAü{ ìýrAó èýrôqüî

upï koìBøýùBÿ ôAÞvýñú üB GýíBoylû Gú|¾õoR OXpGþ OõuÈ GBÞPpüùBÿ

GýíBoürA koìÇBèÏBR ìzBGú ârAo} âpkülû AuQ(03, 81,31, 21) ôèþ Aüò

Aôèýò|GBoÿ AuQ Þú AoOHBÉ Gýò ôAÞvýñBuýõó Îéýú AuPpKPõÞõÞõqüw ô uÇe

èýrôqüî upï ârAo} ìþ| âpkk.

koìÇBèÏú senraB| ô øíßBoAó kouBë3002 ÚloR GBÞPpÿ| Þzþ @ðPþ|upï

ô upï ðpìBë ìBøþ Îéýú Gpgþ uõ}|øBÿ ÞLvõë|kAoAüò GBÞPpÿ ðB̂ýrGõkû

AuQ ô cPþ AÖrôkó upï OBqû ìõWI OvpüÐ kooyl GBÞPpÿ âpkülû Gõk.

Gú|øpcBë koAüò ìÇBèÏú ÚloR GBÞPpÿ| Þzþ @ðPþ|upï|øB Gú ôütû GpAÿ @ó

kuPú AqìBøýBðþ Þú Gú oô} OroüÛþ ôAÞvýñú ylû Gõkðl GBæ Gõk. AqWíéú Îéê

AcPíBèþ Aüò ìõÂõÑ ìþ|OõAó Gú Îlï ÞLvõë|kAoGõkó uõ} ìõok AuP×Bkû ô

ðýrAÖrAü{ Gpgþ AqÎõAìê Aüíñþ ÒýpAgP¿B¾þ ðËýpèýrôqüî koupï ìBøýBó

Aüíò ylû GByl. qüpA ÞLvõèùBÿ Kéþ|uBÞBoülÿ koAuPpKPõÞõÞõuùB ìBðÐ

ÚloR GBÞPpÿ| Þzþ upìùB ìþ|yõðl. reynuS |ô øíßBoAó kouBë5991 ko

ìBøþ uõÙ koüBüþ üB maerb aes |ÚloR GBÞPpÿ| Þzþ @ðPþ|upìùB oA koìBøýBó

Wlôë5 -ìýBðãýò ìÛBküpKBoAìPpøBÿ gõðþ GluQ @ìlû  koâpôû|øBÿ ìhPéØ ìBøýBó ôAÞvýñú ylû.  |CBW|= WíÏýQ èßõuPþ,|hpmyL|= OÏlAk èí×õuýPùB, reteH|= OÏlAk øPpôÖýéùB, onoM|=
OÏlAk ìõðõuýPùB, |srehtO|= OÏlAk GÛýú èßõuýPùB. ðPBüY Gú ¾õoR ìýBðãýò ±(gÇBÿ ìÏýBo) ðíBü{ kAkû ylû|Aðl.

|srehtO onoM eteH hpmyL 3mm/CBW OýíBo

Aôèýò ìpcéú gõðãýpÿ(02 oôq
Kw AqAüíò uBqÿ)

2/2831|±|0988 5/2|±|4358 4/2|±|4/482 1|±|988 4/0|±|7/71 | âpôû yBøl

8/7812|±|09351 8/1|±|53841 6/1|±|6/1 98/0|±|6/0 1/2 ±|4/1 | âpôû OroüÛþ (|CKF+PCE|)

3/2791|±|0099 2|±|3069 4/0|±|5/0 8/0|±|2/1 4/1|±|6/1 | âpôû ÒõÆú ôoÿ (|CKF|)

2494|±|05131 2|±|67621 6/0|±|8/0 5/1|±|2 1|±|2/1 | âpôû OroüÛþ (|CKF|)

7/918|±|03801 6/3|±|6931 1/2|±|8/2 2/1|±|6/1 0 | âpôû gõoAÞþ (|CKF+PCE|)

8/6511|±|0758 9/5601|±|6538 5/37|±|9/87 2/37|±|7/511 9/76|±|9/77 âpôû yBøl

kôìýò ìpcéú gõðãýpÿ(04
oôqKw AqAüíò uBqÿ)

8485|±|03281 2564|±|53171 328|±|2661 381|±|581 58|±|811 âpôû OroüÛþ (|CKF+PCE|)

0752|±|02141 1142|±|76731 031|±|2/641 86|±|411 4/29|±|6/602 âpôû ÒõÆú ôoÿ (|ckf|)

2056|±|44481 5346|±|12871 792|±|603 771|±|381 031|±|041 âpôû OroüÛþ (|CKF|)

9082|±|0498 9462|±|9268 702|±|522 77|±|59 8/52|±|5/73 âpôû gõoAÞþ (|CKF+PCE|)

0922|±|0488 8302|±|2108 234|±|845 932|±|972 0 âpôû yBøl

uõìýò ìpcéú gõðãýpÿ(06
oôqKw AqAüíò uBqÿ)

3156|±|05912 0946|±|96212 333|±|833 942|±|073 6/17|±|061 âpôû OroüÛþ (|CKF+PCE|)

2436|±|32471 552|±|282 942|±|523 0 0 âpôû ÒõÆú ôoÿ (|ckf|)

7923|±|69491 0913|±|93191 77|±|501 702|±|522 27|±|6/201 âpôû OroüÛþ (|CKF|)

5007|±|09931 4766|±|26531 5/821|±|751 422|±|552 34|±|79 âpôû gõoAÞþ (|CKF+PCE|)

3862|±|0968 1042|±|1438 843|±|463 0 0 âpôû yBøl

^ùBoìýò ìpcéú gõðãýpÿ(08
oôqKw AqAüíò uBqÿ)

0174|±|01722 4344|±|67812 053|±|405 961|±|923 0 âpôû OroüÛþ (|CKF+PCE|)

5171|±|06531 9181|±|14701 6132|±|6072 55|±|9/42 5/74|±|56 âpôû ÒõÆú ôoÿ (|CKF|)

2722|±|00012 9513|±|63491 9481|±|5522 602|±|602 05|±|211 âpôû OroüÛþ (|CKF|)

6442|±|02561 4152|±|83351 689|±|1731 051|±|702 43|±|67 âpôû gõoAÞþ (|CKF+PCE|)
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Aüíò ylû koGpAGpAuPpKPõÞõÞõx AüñýBüþìõok Gpouþ ÚpAokAkðl. @ðùB Âíò

ârAo} O×BôR ìÏñþ kAoÚloR GBÞPpÿ| Þzþ âpôû ôAÞvýñú GB âpôû yBøl(Òýp

Aüíò) GpkgBèQ ÖBÞPõoøBÿ Aüíñþ Òýp|AgP¿B¾þ koAüò ìõok OBÞýl

Þpkðl(82). |

||Gú|Îçôû Gpouþ WíÏýQ èßõuýPþ ìBøýBó Aüíò ylû ðzBó kAk Þú ko

AüBï ðíõðú|GpkAoÿ Kw AqôAÞvýñBuýõó (OB08 oôqKw AqAüíò|uBqÿ) ko

ìÛBüvú GB âpôû yBøl Gú ôütû AÖrAü{ WíÏýQ âéHõèùBÿ u×ýl (yíBo}

Þéþ) ô WíÏýQ èí×õuýPþ AqAÖrAü{ ÚBGê ìçcËú|Aÿ GpgõokAoGõkû AuQ.

Aüò ìõÂõÑ cßBüQ AqOdpüà ô OíBürô AÖrAü{ WíÏýQ|øBÿ uéõë|øBÿ

koâýpkoAüíò AgP¿B¾þ ô Òýp|AgP¿B¾þ ìBøýBó Aüíò ylû GB ôAÞvò|øBÿ

ìnÞõoô Gú|oô}|øBÿ ìhPéØ (OroüÛþ, ÒõÆú|ôoÿ ô gõoAÞþ) kAok. OñùB

ìÇBèÏú AðXBï ylû koAüò g¿õÁ OõuÈ adekI |ô øíßBoAó kouBë 2891 ðýr

GýBðãpAüò ìÇéI AuQ(11).

OzßpôÚlokAðþ

AqqcíBR ÞBoyñBuBó âpôû GùlAyQ ô GýíBoÿ|øBÿ @GrüBó kAðzßlû

kAìLryßþ kAðzãBû OùpAó Ozßpô ÚlokAðþ Gú|Îíê ìþ| @ül. Aüò OdÛýÜ ko

ÚBèI Æpf|øBÿ OdÛýÛBOþ ì¿õJ kAðzãBû OùpAó ô GB AÎPHBoAR  ôütû(âpAðQ)

ìÏBôðQ Ktôøzþ kAðzãBû OùpAó AðXBï âpÖPú AuQ. |

Akhlaghi, M., Munday, B.L., Whittington, R.J.

(1996) Comparison of passive and active

immunization of fish against Streptococcosis

(enterococcosis). J. Fish Dis. 19:251-258.

Barnes, A. C., Young, F.M., Horne, M.T., Ellis, A.E.

(2003) Streptococcus iniae : serological differences,

presence of capsule and resistance to immune serum

killing. Dis. Aqu. Org. 53:241-247.

Carson, J. Gudkovs, N., Austin, B.(1993)

Characteristics of an Enterococcus-like bacterium

from Australia and South Africa, pathogenic for

rainbow trout, O. mykiss (Walbaum). J. Fish Dis. 16:

381-388.

Chang, P.H., Lin, C.W., Lee, Y.C.(2002) Lactococcus

garvieae infection of cultured rainbow trout, On.

mykiss, in Taiwan and associated biophysical

characteristics and histopathology, Bull. Eur. Ass.

Fish Pathol. 22: 319-327.

Chen, S.C., Liaw, L-L., Su, H-Y., Ko, S-C., Wu, C-Y.,

Channg, H-C., Sai, Y-H., Yang, R-L., Chen, Y-C.,

Chen, T-H., Lin, G-R., Cheng, S-Y., Lin, Y-D., Lee,

JL., Lai, C-C., Weng, Y-J. and Chu, S-Y.(2002)

Lactococcus garvieae, a cause of disease in grey

mullet, Mugil cephalus, L. in Taiwan. J. Fish Dis. 25:

727-733.

Eldar, A., Horovitcz A., Bercovier, H. (1997)

Development and efficacy and of a vaccine against

Streptococcus iniae infection in farmed rainbow

trout. Vet. Imm. And Immunopathol. 56:175-183.

Ellis Anthony, E., (1990) Lysozyme Assays: In

Stolen Aal;SOS. Tech. Fish Immunol. 101-103.

Evans, J.J, Klesius, P.H., Gilbert, P.M., Shoemarker,

C.A., Al-Sarawi, M.A., Landsberg, J.L., Duremdez,

R., Al-Marzouk, A. and Al-Zemki, S.(2002)

Characterization of B-haemolytic group B

Streptococcus agalactiae in cultured seabream,

Sparus auratus, L. and wild mullet, Liza kulnzingeri,

(Day) in Kuwait. J. Fish Dis. 25: 505-515.

Horn, M. T., Barnes, A. C.(1999) Enteric redmouth

disease (Yersinia ruckeri) In:Woo, P. T. K. and Bruno,

D. W(eds) Fish Disease and Disorders, Vol 3:Viral,

Bacterial and Fungal Infections. CABI Publishing.

pp. 425-474.

Iida, T., Wakabayashi, H., Egusa, S. (1981)

Vaccination for control of streptococcal disease in

culured yellowtail. Fish Pathol. 16: 201-206.

Ikeda, Y., Minami T., T. (1982) Hematological and

biochemical assessment on streptococcal infection in

cultured yellow tail. Bull. Jap. Soc. Sci. Fish. 48:

1383- 1388.

Iwama, G., Nakanishi, T.(1997) The Fish Immune

System: organisem, pathogen and environment,

published by ACADEMIC PRESS, First edition.

pp.471.

Klesius, P.H., Shomaker, C.A., Evans, J.J. (1999)

Efficacy of a killed Streptococcus iniae vaccine in

tilapia. Bull. Eur. Ass. Fish Pathol. 19:39-41.

Klesius, P.H., Shomaker, C.A., Evans, J.J. (2000)

Efficacy of single and combined Streptococcus iniae

isolate vaccine administered intraperitoneal and

intramuscular routes in tilapia (O. niloticus).

Aquaculture. 188: 237-246.

Kitao, T., Streptococcal infections (1993) In:Inglis

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

References

Archive of SID

www.SID.ir



V., Roberts J.R. and Bromage N.R. (eds) Bacterial

Diseases of Fish, Blackwell Science, pp.196-210.

Klontz, G.W. (1994) Fish hematology. In: Stelon,

J.S., Fletcher, T.C., Rowley, A.F., Kelikoff, T.C,

Kaattari, S.L. and Smith, S.A. (eds) Techniques in

Fish Immunology, Vol.3, SOS Pub.pp.121-132.

Kusuda R., Salati F. (1999) Enterococcus seriolicida

and Streptococcus iniae. In: Woo P.T.K. and Bruno

D.W. (Eds) Fish Diseases and Disorders: Viral,

Bacterial and Fungal Infections, CAB Int. 3: 303-317.

Moyner, K., Roed, K. H., Sevatdal, S. and Heum, M.

(1993) Changes in nonspecific immune parameter in

atlantic salmon, Salmo solar L., induced by

Aeromonas salmonicida infection. Fish and Shellfish

Immunol. 3: 253-265.

Roberson, B.S. (1990) Bacterial agglutination. In:

Techniques in fish Immunology (ed. by J.S. Stolen.

T.C. Fletcher, D.P. Anderson. B.S. Roberson and

W.B. Van Muiswinkel). SOS Publications. pp. 81-87.

Romalde, J.l., Toranzo, A.E.(2002) Molecular

approaches for the study and diagnosis of salmonid

streptococcosis. In:Cunningham, C.O. (ed)

Molecular Diagnosis of Salmonid Diseases. Kluwer

Academic Publishers, London. 3: 211-233.

Romalde, J.L., Magarifios, B., Toranzo, A.E. (1999)

Prevention of streptococcosis in turbot by

intraperitoneal vaccination: a review. Appl. Ichthyol.

15: 153-158.

Sakai, M., Austin, S., Kobayashi, M. (1989)

Protective immune response in rainbow trout (O.

mykiss) vaccinated with B-haemolytic streptococcal

bacterin. Fish Pathol. 24:169-173.

Schmidtke, L.M., Carson, J.(1999) Induction,

characterization and pathogenicity in rainbow trout

(Oncorhynchus mykiss) of Lactoccus garvieae

Lforms. Vet. Microbiol. 69: 287-300.

Schmidtke, L.M., Carson, J.(2003) Lactococcus

garvieae strains isolated from rainbow trout and

yellowtail in Australia, South Africa and Japan

differentiated by repetitive sequence markers. Bull.

Eur. Asso. Fish Pathol. 23: 206-212.

Shelby, R.B., Klesius, P.H., Shomaker, C.A., Evans,

J.J. (2002) Passive immunization of tilapia,

Oreocromis niloticus, with anti-Streptococcus iniae

whole sera. J. Fish Dis. 25:1-6.

Shelby, R.B., Shomaker, C.A., Klesius, P.H. (2003)

Development of an immunoassay to measure the

humoral immune response of hybrid striped bass.

Vet. Immunol. Immunopathol. 91:217-225.

Soltani, M., Jamshidi, Sh., Sharifpour, I. (2005)

Streptococcosis caused by Streptococcus iniae in

farmed rainbow trout (O. Mykiss) in Iran:

Biophysical characteristics and pathogenesis. Bull.

Eur. Ass. Fish Pathol. 25:95-106.

Sunyer, J. O., Tort, L.(1995) Natural hemolitic and

bactericidal activities of sea bream (Sparus aurata)

serum are effected by the alternative compelement

pathway. Vet. Immunol. Immunopathol. 45: 335-

345.

Toranzo, A.E. Devesa, S., Romalde, J.L., Lamas, J.,

Riaza A., Lero, J. and Barja, J.L. (1995) Efficacy of

intraperitoneal and immersion vaccination against

Enterococcus sp. Infection in turbot. Aquaculture.

134:17-27.

Vivas, J., Razquin, B., Fierro, P. L., Villena.

A.J.(2005) Modulation of the immune response to an

Aeromonas hydrophila live vaccine in rainbow trout:

effect of culture media on the humoral immune

response and complement consumption. Fish and

shellfish immunol. 18: 2323-2333.

ìÇBèÏú Gpgþ KBuhùBÿ Aüíñþ ìBøþ Úrë @æÿ oðãýò ÞíBó|...9

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Archive of SID

www.SID.ir



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


