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ymonocE dna htlaeH no sesonooZ fo tcapmI  

 lamina dna namuh neewteb knil sihT .noitcudorp dna htlaeh lamina ot deknil si htlaeh namuH
 snoiger gnipoleved ni esolc ylralucitrap si ,tnemnorivne gnidnuorrus eht htiw dna ,snoitalupop

gnihtolc dna leuf ,rewop thguard ,noitatropsnart edivorp slamina erehw   ,taem( snietorp sa llew sa
 a ot dael nac siht ,revewoh ,seirtnuoc dezilairtsudni dna gnipoleved htob nI .)klim dna sgge

 .secneuqesnoc cimonoce ereves htiw htlaeh cilbup ot ksir suoires  
 stceffe evitagen ehT sesonooz fo : 

• nam fo ssoL - nam dna ruoh -  yad  
•  ssoL  ytivitcudorp robal fo  
•  ssol yratenoM  
•  lennosrep fo elarom no tceffe esrevdA  
•  saera detceffa eht ot msiruot dna levart decudeR  
•  noitcudorp doof dna kcotsevil decudeR  
•  slamina detceffa fo noitcurtsed dna htaeD  
• t lanoitanretni ni noitcuder dna no noitcirtseR  slamina fo edar  
• ymonoce s’yrtnuoc fo ssoL  

htlaeh cilbup dna sesonooZ  

 yllaicepse ,elpoep esuaceb nrecnoc ralucitrap fo rettam era htlaeh namuh dna sesaesid citonooZ
 citsemod htiw tcatnoc esolc tcerid ni era ,seirtnuoc depolevedrednu dna gnipoleved ni  ,slamina

 rieht ni ,slamina htiw gnikrow sa hcus seitivitca riehT .slamina dliw morf raf yrev ton netfo dna
 ,slamina detcefni fo gninniks ,sdehs lamina morf lairetam etsaw fo lasopsid reporpmi ,sdehs

id detcefni fo lasopsid ,slamina desaesid fo gnirethguals  lanosrep roop dna ,slamina desaes
.srotcaf ksir tnatropmi eht fo eno neeb evah secitcarp eneigyh  

 ytidibrom dna ytilatrom namuh fo sesuac rojam 09 eht fo tuo 92 rof tnuocca sesaesid suoitcefnI
vah taht sesaesid wen eht fo %57 tuobA .shtaed labolg fo %52 dna  neeb evah snamuh detceffa e

 fo ynaM .nigiro lamina fo stcudorp morf ro lamina na morf gnitanigiro snegohtap yb desuac
 ot dna secnatsid gnol revo snaem suoirav hguorht daerps ot laitnetop eht evah sesaesid eseht

.smelborp labolg emoceb  
o snoillim raey yrevE  dna sisollenomlaS sa hcus sesonooz enrobdoof fo esuaceb kcis teg elpoep f

 rehtO .aesuan dna esialam ,niap lanimodba ,aeohrraid ,revef esuac hcihw sisoiretcabolypmaC
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cinegixotorev yb noitcefni ,sisollecurb ,xarhtna era sesonooz lairetcab iloc aihcirehcsE  ,
el  ssel ni elpoep noillim 2.2 ,raey yrevE .aimearalut dna sisollegihs ,revef Q ,eugalp ,sisoripsotp

 ylfeihc ,sesaesid laeohrraid morf eid ,nerdlihc gnuoy meht fo tsom ,)sCDL ( seirtnuoc depoleved
 .allenomlaS roretcabolypmaC yb desuac ,nigiro citonooz fo  

tsyC  ,seruzies esuac nac dna eniws stcefni hcihw etisarap a yb desuac si sisaineaT/sisocreci
 ,sisodotamert era sesonooz citisarap rehtO .snamuh ni smotpmys rehto ynam dna ehcadaeh

.sisollenihcirt dna sisomsalpoxot ,sisoditadyh/sisoccoconihce  
ebmun a noitidda nI  fo r llew - nwonk   ot dettimsnart eb nac taht sesaesid lamina elbatneverp dna

 ot eunitnoc sisoccoconihce dna sisainamhsiel ,sisollecurb ,seibar sa hcus )sesonooz .e.i( snamuh
 tceffa yltsom yeht erehw dlrow gnipoleved eht ni yllaicepse seirtnuoc ynam ni rucco  tseroop eht

 elpoep fo snoillim dna shtaed fo tnuoma suoires a esuac yehT .noitalupop namuh eht fo tnemges
 .raey yreve detceffa  

 rof elbisnopser era sgoD .detaert ton fi eid lliw slamina dibar yb detcefni snosrep lla tsomlA
 .shtaed namuh tsom  

z lariv rehtO naemirC ,azneulfni naiva era sesonoo -  tfiR dna alobE ,revef cigahrromeh ognoC
divoC ot eud noitcefni si sisonooz gnigreme tneceR .revef yellaV - .91  

sesonooz fo tcapmi cimonocE  
• sesonooz ,ytidibrom dna ytilatrom morf trapa sediseB   cimonoce eguh rof elbisnopser era

 lamina fo stcudorp dna sdoof rehto dna klim ,taem ,slamina yriad ni ylralucitrap ,sessol
.nigiro  

•  tonnac nosrep delbasid ro kcis A .snamuh ni sesaesid gnilbasid esuac sesonooz ynaM
srep yhtlaeh a sa llew sa ro hcum sa krow  yub ot yenom hguone nrae ton lliw ecneh ,no

 ssel si tluser ehT .doof ssel ecudorp kcotsevil yhtlaehnU .kcotsevil yhtlaeh ro doof reporp
 lles ot doof ssel dna tae ot doof - .yenom hguone ton dna niaga emocni ssel  

• iffe eht tneverp sesaesid citonooz rojam llA  ,nigiro lamina fo doof fo noitcudorp tneic
hcum fo ylralucitrap -  ni edart lanoitanretni ot selcatsbo etaerc dna ,snietorp dedeen

 cimonoceoicos llarevo ot tnemidepmi na suht era yehT .stcudorp lamina dna slamina
 .tnempoleved  

• sol detamitse sah knaB dlroW ehT  yb desuac )tceridni dna tcerid( noillib 002 DSU fo ses
 naiva ereves a ,)1102( troper DCEO na ot gnidroccA .0102 dna 0002 gnirud sesonooz
 PBG labolg esaerced dna elpoep noillim 07 fo htaed eht esuac dluoc cimednap azneulfni

.%8.4 yb  
• m taht setamitse EIO ehT  fo ssol eht esuac sesaesid lamina ot eud ytilatrom dna ytidibro

 fo senot noillim 06 tsael ta stneserper sihT .yllabolg noitcudorp kcotsevil fo %02 tsael ta
 noillim 051 dna taem fo snot   rep noillib 003 DSU yletamixorppa fo eulav a htiw klim

.raey  
 

mi laicoS tcap  

 ,segnahc laroivaheb ro secneuqesnoc htlaeh tceridni sa desserpxe eb nac stcapmi laicos ehT
 ylimaf ,laudividni eht ta tlef eb nac dna gnidnats laicos ni segnahc dna seulav lateicos ni segnahc

 .level ytinummoc ro  
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inrevog rotcaf tnatropmi na si ytrevoP  .saera nabru dna larur ni sesaesid citonooz fo ksir eht gn
 fo dir gnitteg fo secnahc eht secuder dna snoitcefni hcus ot erusopxe esaercni nac ytrevoP

reven a ni deppart netfo era seitinummoc rooP .sesaesid -  elcric s'lived eht" sa nwonk elcyc gnidne
revop fo ."yt  

  
:snosaer lareves rof sesaesid citonooz morf reffus ot ylekil erom era elpoep rooP  

• .meht tneverp ot noitavitom ,ecnetsixe esaesid fo egdelwonk roop :noitacude rooP   
• .noitcefni gnitteg fo secnahc erom :snoitidnoc yratinas rooP   
•  repaehc yub yehT  eht reven si taem repaehC .slamina yhtlaeh ssel netfo era taht slamina

.lli elpoep eht ekam nac ,erofereht ,detcepsni neeb ton sah netfo dna taem tseihtlaeh  
•  eht snesrow secivres yraniretev fo kcal :secivres htlaeh cilbup dna yraniretev rooP

ur ni noitautis .secivres etavirp rof yap tonnac ohw esoht rof seitinummoc lar   
•  ssel netfo era elpoep rooP llew - dehsiruon   ot elbitpecsus erom era dna yhtlaeh ssel dna

.ralucitrap ni sesonooz dna lareneg ni esaesid suoitcefni   
• f metsys htlaeh doog a pu tes ot yenom fo kcaL .snamuh dna slamina htob ro   

 .sgnittes larur fo citsiretcarahc a si snamuh dna slamina citsemod neewteb tcatnoc esolC
 sekam taht noitaicossa esolc siht si tI .saera eseht ni noitcudorp doof rof tpek slaminA

a larur ni tnatropmi yllativ os sesaesid citonooz .saer  
 

 :smotsuc laicoS  .seirtnuoc depoleved dna gnipoleved htob ni step sa tpek era stac dna sgoD
 dna erac etauqeda tuohtiw ,desivrepusnu dna detcirtsernu tpek era slamina eseht netfO
 .setib god hguoht yllaicepse dettimsnart sisonooz tnatropmi tsom eht si seibaR .snoitaniccav

tS  gnisop ,seceaf god htiw detullop era seirtnuoc depoleved ni seitic ynam ni skrap dna steer
 osla netfo srenwo decneirepxeni ,stac dna sgod morf trapA .slicnuoc ytic rof smelborp rojam

neigyh tnegnirts rednu tpek eb ot deen slamina esehT .slamina citoxe peek  ot snoitidnoc ci
 citisarap dna allenomlas sa hcus( sreldnah rieht ot sesaesid citonooz fo noissimsnart tneverp

.)sesaesid   

oicoS -  ni elor tnatropmi na yalp ot devresbo neeb evah srotcaf suoigiler dna larutluc ,cimonoce
.sesaesid citonooz fo noissimsnart eht   anakruT ni tnelaverp erom si  nam ni esaesid ditadyh ehT

htroN fo elpoep -  era seidob daed namuh eht smotsuc suoigiler rieht rep sa erehw ,ayneK nretsew
 eht ,ylralimiS .esaesid eht fo noissimsnart eht gnitauteprep suht ,god dna saneyh ot desopxe

ileb milsuM  decuder devresbo eht rof elbisnopser neeb evah sgod fo ssel naelcnu eht fo fe
.nonabeL ni sbarA naitsirhC ot derapmoc sa sbarA milsuM ni esaesid eht fo ecnedicni  

 dna srekameohs ekil srekrow lanoitapucco niatrec ni ecnedicni retaerg hcum fo si esaesid ehT
s eoh -  a ni slamina fo sedih gnippid fo secitcarp rieht ot detaler ylniam ,nonabeL ni sriaper

.rehtael gniraperp rof seceaf god fo noitcoced  
 ,gnipmac ,strops edis aes( nam ni noitaercer fo sedom niatrec taht devresbo neeb osla sah tI

 ,gnireeniatnuom ,msiruot  tcatnoc esolc ni nam gnignirb ni detluser evah ).cte gnihsif ,gnitnuh
.esaesid eht fo noitisiuqca sih fo secnahc eht gnisaercni dna icof cimedne ditadyh htiw  
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 detaler erew suriv alobE fo snoitcefni wen ,seirtnuoc nacirfA emos ni gnittes ytinummoc eht nI
 ot  fo lavomer dna revadac eht fo gnisnaelc lautir evlovni hcihw ,setir larenuf fo noitartsinim eht

 detcefni fo erac gnikat ro gnitisiv elpoeP .lairub erofeb gnihtolc dna slian eot ,slian regnif ,riah
opxe gnieb ksir osla slatipsoh ni ro semoh rieht ni snosrep .snoitcefni alobE ot des  

 htlaeh lamina dna ytivitcudorp no tcapmI  
 sesaesid lamina ,kcotsevil fo ytilibatiforp dna ytivitcudorp eht gnicneulfni srotcaf eht gnomA

 lamina eht fo yticapac eht hsinimid yeht esuaceb noitnetta laiceps evresed sesonooz gnidulcni  ot
 tnemeganam dna gnideef nevig yna rof ,noitcudorp fo level laitnetop tnerehni sti eveihca

.nemiger  

 ytivitcudorp esaerced dna sessol tnacifingis ot dael sesaesid laminA  
 

wol ni noitalupop kcotsevil eht fo %81 dnuora llik sesaesid laminA - emocni  
 seirtnuoc  .)]EIO[ htlaeH laminA rof noitazinagrO dlroW(  

 
 smetsys kcotsevil egalliv lanoitidart ni setar ytilatrom ,)seirtnuoc depoleved tsael( sCDL nI

 dna sbmal rof %42 ot %22 ,shtnom 21 revo dega elttac rof %7 ,sevlac rof %22 ot %02 egareva
rof %05 dna stelgip rof %05 ot %04 ,staog dna peehs tluda rof %51 ,sdik   6 ot 0 dega snekcihc

 .lles yeht sa slamina ynam sa esol sremraf elttaC .shtnom  
 

 ,sessol tceridni dna sessol noitcudorp ot dael osla yeht ,shtaed esuac sesaesid lamina od ylno toN
ot no noitamrofni edivorp seiduts wef yreV .retaerg raf yllareneg era hcihw wol ni sessol lat -

 elbissimsnart rof elbaliava noitamrofni eht,revewoH .sesaesid lamina yb desuac seirtnuoc emocni
 ,ecnatsni roF.yvaeh era sessol taht smrifnoc sesaesid  

ht no tcapmi elttil dah s0002 ylrae eht ni ailamoS ni revef yellaV tfiR fo citoozipe nA  s’yrtnuoc e
 dna namuh sti tcetorp ot stropmi kcotsevil nailamoS dennab aibarA iduaS nehw ,tub kcotsevil

 kcotsevil nailamoS gnisuac ,stekram lacol no secirp kcotsevil nwod evord ti ,noitalupop lamina
 .noillim 55$SU ot 74$SU esol ot srecudorp  

 
 

 
 AISTTEKCIR SESONOOZ &  

serutaeF lareneG   
 a deredisnoc era yehT .setisarap ralullecartni etagilbo era hcihw airetcab era aisttekcir ehT
 yb daerps gnieb fo erutaef nommoc eht evah yeht esuaceb airetcab fo puorg etarapes

 .)skcit dna setim ,saelf ,ecil( srotcev doporhtra  ni u 52.0( llams ylemertxe era sllec ehT
dor )retemaid - .smsinagroorcim cihpromoelp netfo dna dioccoc ,depahs  aisttekciR   evil tonnac

 ni rehtie nworg era dna stnemnorivne tneirtun laicifitra ni  eussit  ro  oyrbme  serutluc
 .)desu era soyrbme nekcihc ,yllacipyt(  

 
 :areneg eerht otni dedivid yllacimonoxat si eaecaisttekciR ylimaf ehT  

• aisttekciR   )seiceps 11(  
• alleixoC  )seiceps 1(  
•  aihcilrhE   )seiceps 2(  



,esruoC eht rof stuodnaH  TLeV(sisonooZ - 614 2 raeY TLV  ,) - )0202/9102( retsemeS dnoceS  ,III  
)erahs %05( ramuK inawhsA rosseforP :rotcurtsnI  

5 
 

• allenotraaB  )seiceps 3(  
 

aisttekciR .A  nam yb deirrac era seiceps  y skcit  , saelf  dna , ecil  esuac dna ,  .snamuh ni sesaesid
 eht ,ygolores no desaB  depuorg era eaisttekciR :woleb sa  

•  puorG revef dettopS  
•   puorG suhpyT  
• puorG suhpyt burcS  

 
 .snegohtap namuh niatnoc eseht fo eerht llA  

puorG reveF dettopS .1  
 yb desauc revef dettops niatnuoM ykcoR • iisttekcir aisttekciR  

 :xop laisttekciR • iraka aisttekciR  
 :suhpyt naidanaC • adanac aisttekciR  

:revef dettops naenarretideM • iironoc aisttekciR  
 :suhpyt kcit nairebiS • acirebis aisttekciR  

 :suhpyt kcit dnalsneeuQ • R silartsua aisttekci  
 

puorG suhpyT.2  
 yb desuaC :)suhpyt enrobaelF :suhpyt cimednE/eniruM • )ihpyt( iresoom aisttekciR  

llirB( suhpyt cimedipE • - esuoL dna ) esaesid ressniZ -  yb desuaC:)suhpyt enrob  
iikezaworp aisttekciR  

 
:)revef reggihC ro( suhpyt burcS.3  ihsumagustust aisttekciR  

 
  :alleixoC suneG .B Q sesuac iitenrub alleixoC - .revef  

 
reveF Q  

 muiretcab eht yb desuac ssenlli na si revef Q .iitenrub alleixoC   morf snamuh ot daerps si revef Q
orivne eht ni sdoirep gnol rof evivrus airetcab ehT .slamina detcefni  ot tnatsiser era yeht sa tnemn

 nac ti tub noitcefni )etaidemmi( etuca na yllausu si revef Q.stnatcefnisid ynam dna gniyrd ,taeh
gnol( cinorhc a ot dael semitemos - ulf ereves a esuac nac revef Q etucA .ssenlli )mret -  ssenlli ekil

 detaicossa semitemos si taht  Q cinorhC .ainomuenp dna )revil eht fo noitammalfni( sititapeh htiw
 ydaerla ohw elpoep dna )sitidracodne( traeh eht fo noitammalfni ni stluser ylnommoc tsom revef

.ksir desaercni ta era esaesid evlav traeh evah  
smotpmyS  

 ereves a evah netfo kcis emoceb od ohw elpoeP .smotpmys wef ro on evah elpoep detcefni ynaM
ulf - 2 tuoba nigeb smotpmyS .ssenlli ekil -  :edulcni yllacipyt dna erusopxe retfa skeew 3  

•  sllihc dna srevef hgih  
•  staews ereves  
• ye eht dniheb netfo ,sehcadaeh ereves  se  
•  sniap tnioj dna elcsum  
• )ssenderit( eugitaf emertxe  

2 morf tsal nac smotpmys ,detaertnu fI -  emoceb dna yrevocer lluf a ekam elpoep tsoM .skeew 6
 eht tceffa hcihw snoitcefni cinorhc poleved elpoep ,yllanoisaccO .snoitcefni taeper ot enummi

racodne( traeh tsop( eugitaf cinorhc poleved elpoep emoS .)sititapeh( revil eht ro )sitid -  revef Q
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 cinorhc fo smotpmyS .noitcefni laitini eht retfa sraey ynam rof tsal nac hcihw ,)emordnys eugitaf
.noitcefni laitini eht retfa sraey owt ot pu rucco yam revef Q  

daerpS  
lpoeP  detcefni htiw gnikrow nehw tsud ro slosorea detcefni ni gnihtaerb yb detcefni teg yllausu e

 slamina mraf era esaesid eht fo sreirrac niam ehT .stcudorp lamina ro ,seussit lamina ,slamina
 ,sooragnak sa hcus slamina rehto tub staog dna peehs ,elttac sa hcus  step citsemod ,stoocidnab

.esaesid eht yrrac ot nwonk ton era sgiP .detcefni eb osla nac stac dna sgod sa hcus  
 ro seceaf ,eniru rieht otni airetcab eht dehs nac dna smotpmys on evah netfo slamina detcefnI

dnuof era airetcab eht fo snoitartnecnoc hgiH .klim  yb htrib( atnecalp eht ni -  revef Q .)stcudorp
 revef Q eht sniatnoc taht ssarg ro warts ,sedih ,loow morf tsud gnilahni yb detcartnoc eb nac
 .gniraehs dna sevlac gnihtrib edulcni desopxe era elpoep erehw seitivitca nommoC .airetcab

laitnetop a osla si erehT   na morf klim desiruetsapnu fo noitsegni yb revef Q gnitcartnoc fo ksir
.lamina detcefni  

 detanimatnoC .erar ylemertxe si tub detroper neeb sah nosrep ot nosrep morf revef Q fo daerpS
.noitcefni fo ecruos a eb yam gnihtolc krow  

ksir ta ta elpoeP  
• na riottaba  )seitilicaf eseht tisiv ohw srotcartnoc gnidulcni( srekrow taem d  
•  sreraehs dna sremraf  
•  sretropsnart lamina dna srekrow draykcots  
•  stneduts yraniretev dna stnatsissa yraniretev ,snairaniretev  
• hgih htiw gnikrow( stneduts dna ffats egelloc erutlucirga - ksir   )slamina  
• hgih htiw ro airetcab eht htiw gnikrow( srekrow yrotarobal - )snemiceps yraniretev ksir  

 lamina yb detanimatnoc yllaitnetop ,tsud erehw stnemnorivne ni srenedrag ro stsirutlucitroH
 )gniwom nwal .g.e( desilosorea si ,stcudorp htrib ro seceaf ,eniru .ksir ta eb osla yam  

 eht gnitcartnoc fo ksir hgih ta era seirtsudni eseht gnitisiv ro ni krow gnicnemmoc elpoeP
gnol emoS .esaesid -  tuohtiw esaesid eht ot enummi emoceb seirtsudni eseht ni srekrow mret

.kcis gnimoceb  
noitneverP  

Q( eniccav A - xaV  dednemmocer si noitaniccaV .revef Q tsniaga elpoep tcetorp ot elbaliava si )®
hgih a ,ni krow ot dnetni ro ,ni gnikrow era ohw elpoep lla rof -  ta secalpkroW noitapucco ksir

.margorp noitaniccav a evah dluohs ksir  
ht erofeb detset dna deneercs eb tsum elpoeP  .revef Q tsniaga detaniccav era ye  

 esu dluohs airetcab revef Q eht yrrac yam taht slairetam ro slamina htiw krow ohw elpoeP
 eht fo daerps eht pots ot deriuqer spets eht fo erawa eb dna tnempiuqe evitcetorp etairporppa

 eb nac revef Q fo ksir ehT .airetcab  :yb decuder rehtruf  
•  slamina htiw tcatnoc yna retfa retaw ypaos ni ylhguoroht smra dna sdnah eht gnihsaw  
•  dna etis krow eht morf sdiulf ydob rehto dna doolb ,seceaf ,eniru lamina gnihsaw

 elbacitcarp erehw secafrus dna tnempiuqe gnitcefnisid dna ,tnempiuqe  
•  stcudorp gnihtrib gnidulcni seussit lamina fo gnisopsid ylreporp  
•  saera gnisuoh lamina dna rethguals ni tsud gnisiminim  
•  saera gnivil citsemod morf yawa llew elttac dna peehs rof seitilicaf dray gnipeek  
• rofeb airetcab eht yrrac yam taht gnihtolc gnivomer  tnemnorivne emoh eht ot gninruter e  
•  ro kcotsevil era ereht erehw saera ni gninedrag ro nwal gniwom nehw ksam a gniraew

.slamina evitan  
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hgih tisiv ot dewolla eb ton dluohs desinumminu era ohw elpoeP -  sa hcus saera krow ksir
 .sriottaba  

sisongaiD  
laitini ehT   stset doolB .sngis dna smotpmys lacinilc no desab si sisongaid revef Q a fo noicipsus

.skeew owt retfa gnitset detaeper htiw sisongaid eht mrifnoc ot deriuqer era  
tnemtaerT  

mssessa caidrac A .mrof telbat eht ni yllausu ,scitoibitna htiw detaert si revef Q  yam hcihw ,tne
 eht fo seitilamronba gniylrednu era ereht rehtehw ssessa ot deriuqer si ,yhpargoidracohce edulcni
 revef Q cinorhC .sitidracodne revef Q cinorhc gnipoleved fo ksir eht esaercni hcihw sevlav traeh

na htiw tnemtaert degnolorp seriuqer noitcefni  .scitoibit  
 

 
)sisotyhpotamreD( mrowgniR  

 
 edavni ot yticapac eht evah taht ignuf detaler ylesolc fo puorg a era setyhpotamred ehT
 ,noitcefni na ecudorp ot slamina rehto dna snamuh fo )slian dna ,riah ,niks( eussit dezinitarek

efer ylnommoc ,sisotyhpotamred  dna suoenatuc yllareneg si noitcefnI .mrowgnir sa ot derr
 eht etartenep ot ignuf eht fo ytilibani eht fo esuaceb sreyal edifnoc gnivilnon eht ot detcirtser

enummi fo snagro ro seussit repeed -  & stsoh tnetepmoc  deef no  nitarek  ,  eht ni dnuof lairetam eht
slian dna ,riah ,niks fo reyal retuo etyhpotamred a ot snoitcaeR .   ot dlim morf egnar yam noitcefni

 eht ,sugnuf eht fo stcudorp cilobatem eht ot snoitcaer s’tsoh eht fo ecneuqesnoc a sa ereves
 lacol dna ,noitcefni eht fo noitacol cimotana eht ,seiceps ro niarts gnitcefni eht fo ecneluriv

.srotcaf latnemnorivne  
 

ygoloitE  
 ,areneg eerht ni gniwollof sa deifissalc era sesotyhpotamred eht fo stnega cigoloite ehT  

 notyhpomredipE :pps -  si seiceps epyt ehT musoccolf notyhpomredipE  .  
 muropsorciM :pps -  si seiceps epyt ehT iiniuodua muropsorciM  .  
 notyhpohcirT :pps -  si seiceps epyt ehT snarusnot notyhpohcirT  .  

 
noissimsnarT  

 nac dna suoigatnoc ylhgih si mrowgniR .lios ni serops sa doirep dednetxe na rof evil ignuf esehT
gnir tcartnoc nac slamina dna snamuH  .syaw elpitlum daerps -  siht htiw tcatnoc tcerid retfa mrow

 nac noitcefni ehT .lios  ehT .snamuh ro slamina detcefni htiw tcatnoc hguorht daerps osla
.naelc eb ton yam taht smeti gnirahs yb dna nerdlihc gnoma daerps ylnommoc si noitcefni  

 detceffa ylnommoc tsom eht gnoma era staC .esaesid citonooz a fo elpmaxe na si mrowgniR
c ,sgoD .lamina  slamina rehto dna snamuh ot mrowgnir daerps nac sesroh dna sgip ,staog ,swo

 ,gniddeb sa hcus dehcuot sah lamina detcefni eht stcejbo htiw tcatnoc ro tcatnoc tcerid aiv
.cte gniteprac ,erutinruf ,selddas ,selcitra gnimoorg  

 
srotcaf ksiR  

uoiverp debircsed sA  dna secalp fo yteirav a morf mrowgnir eriuqca ot elbissop si ti ,yls
 a ro laudividni detceffa na htiw tcatnoc ni gnimoc si rotcaf ksir tsetaerg ehT .secnatsmucric

rg eht ni esoht sa hcus dlof niks sa llew sa gnitaews tneuqerf fo saerA .ecafrus detanimatnoc  nio
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 ,selcitra teliot sa smeti detanimatnoc morf oslA .detceffa ylnommoc era seot eht neewteb ro
.elbarovaf si noissimsnart ,smoor rekcol dna srewohs ,secafrus loop ,gnihtolc  

 
smotpmyS  

 si mrowgnir rof mret lacidem ehT aenit cefni fo etis eht nopu gnidnepeD .  neeb sah aenit ,noit
.smotpmys tnereffid htiw yltnereffid deman  

siroproc aeniT  fo stops dnuor eht secudorp netfo ti ,ydob eht fo niks eht stceffa sugnuf nehW :
 dna worg ylwols yeht sa redrob retuo "evitca" na evah stops eseht ,semitemoS .mrowgnir cissalc

da retsilb neve ro ,saera desiar ,gnitsurc ,gnilacs ,semitemoS .ecnav -  ,raeppa nac snoisel ekil
 .redrob evitca eht ni ylralucitrap  

sirurc aeniT hsidder a evah ot sdnet )"hcti kcoj"( niorg eht fo aeniT : -  sdnetxe dna roloc nworb
 nwod niorg eht fo sdlof eht morf  .shgiht htob ro eno otno  

)elaicaf( ieicaf aeniT  ,ecaf eht nO .draeb eht fo aera eht ni tpecxe ecaf eht no mrowgnir :
 tcnitsidni htiw sehctap ylacs der sesuac ti ,yllacitsiretcarahC .depahs gnir ylerar si mrowgnir

.segde  
sunam aeniT  eht neewteb secaps eht dna smlap eht ylralucitrap ,sdnah eht gnivlovni mrowgnir :

 .dnah eno ylno no netfo ,saera eseht fo )sisotarekrepyh( gninekciht sesuac yllacipyt tI .sregnif  
sidep aeniT  :  toof s’telhtA a gnihcti htiw noitammalfni dna gnilacs esuac yam  gninrub dn

 nommoc rehtonA .seot htfif dna htruof eht neewteb eno eht yllaicepse ,sbew eot eht ni noitatirri
 si sihT .selos dna sleeh eht no niks eht fo gnilacs ro gninekciht a secudorp sidep aenit fo mrof

noitubirtsid nisaccom" eht sa ot derrefer semitemos  sesuac aenit ,yllanoisaccO ". sretsilb   neewteb
 ,ro toof eht fo aenit sa nwonk si sidep aenit ,toof s'etelhta morf edisA .elos eht no ro seot eht
 tI .redrosid niks nommoc ylemertxe na si sidep aeniT .teef eht fo noitcefni lagnuf ,ylesool erom

oc tsom eht si  erar si tI .snoitcefni )aenit( lagnuf eht fo tnetsisrep tsom eht spahrep dna nomm
 aenit sa hcus snoitcefni niks lagnuf rehto htiw noitaicossa ni rucco yam tI .ecnecseloda erofeb

.)hcti kcoj( sirurc  
eabrab aeniT dna ecaf eht fo aera dedraeb eht fo mrowgniR :   dekram dna gnillews htiw ,kcen

 yb deinapmocca netfo si ,gnitsurc gnihcti  syad eht nI .ffo kaerb ot riah eht gnisuac semitemos ,
.hcti s'rebrab dellac saw eabrab aenit ,evahs a rof yliad rebrab eht ot tnew nem nehw  

sitipac aeniT ommoc placs eht fo mrowgniR :  ro doohdlihc etal ni yltsom ,nerdlihc stceffa yln
 si taht gnilacs placs sa sraeppa sitipac aeniT .sloohcs ni daerps yam noitidnoc sihT .ecnecseloda

 ot tsartnoc ni( stops dlab htiw detaicossa aehrrobes  ro  furdnad esuac ton od hcihw ,ecnatsni rof ,  
ssol riah )  .  

muiugnu aeniT  slianeot eht ,netfo erom ,dna slianregnif eht ekam nac noitcefni lagnuf ,yllaniF :
 sa ot derrefer si sihT .ylbmurc dna ,kciht ,wolley  slian lagnuf  ro sisocymohcyno . 

 
ygoloimedipE  

 citsemod lla dna ,ediwdlrow dnuof era ignuf cinegohtap esehT  nI .elbitpecsus era slamina
 morf emoc secneuqesnoc htlaeh namuh dna cimonoce tsetaerg eht ,seirtnuoc depoleved
 stnatibahni lios era seiceps etyhpotamred wef A .elttac dna stac citsemod fo sisotyhpotamred

e era taht slamina ni esaesid esuac dna ,)cilihpoeg(  seiceps rehtO .gnitoor ro gniggid elihw desopx
tsoh era -  .)cilihpoporhtna( elpoep ot detpada  

 dna slaudividni detcefni htiw tcatnoc yb yliramirp dettimsnart era seiceps cilihpooz ehT
.kcat ro ,sloot gnimoorg ,erutinruf sa hcus setimof detanimatnoc  
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 tsom ehT era ediwdlrow snegohtap lamina tnatropmi  sinac .M  muniuqe .T ,)god ,tac(  .M &
muniuqe ,)esroh(  musocurrev .T ,yrademord ,peehs ,elttac(  eanillag .M  era seiceps esehT.)lwof(

na elttac fo musocurrev .T dna stac citsemod fo snoitcefni sinac M yllaicepse ,citonooz .sbmal d  
 

sisongaiD  
 erab ralucriC .ecnaraeppa dna noitacol sti morf suoivbo si mrowgnir fo sisongaid eht ,netfO
 ralimis( sugnuf eht ot cificeps ylurt si noisel on tub sisongaid eht tseggus niks eht no sehctap

,seigrella morf tluser yam sehctap  citpocras  )snoitidnoc rehto dna ,egnam  
 eht hsilbatse nac niks detceffa eht fo erutluc a dna noitanimaxe cipocsorcim rof sgniparcs nikS
 fo noitaraperp )HOK( edixordyh muissatop a ,raelcnu si sisongaid eht fI .mrowgnir fo sisongaid

dnu deweiver eb nac gniparcs niks a  sa sugnuf a fo sisongaid eht mrifnoc ot epocsorcim eht re
 .woleb nevig  

noitanimaxe cipocsorcim tceriD   yranidro ni sesac fo %51 ot 5 ni evitagen eslaf hguohtla
 a si ,ecitcarp euqinhcet gnineercs tneiciffe ylhgih nilc ecnahne yam sgniparcs niks ro sriah fo ,  laci

 euqinhcet ehT .nemiceps eht ni seropsorhtra ro eahpyh citsiretcarahc gnitartsnomed yb noicipsus
 sriaH .slamina llams ni naht slamina egral ni sisotyhpotamred gnisongaid ni lufesu erom si

isel fo yrehpirep eht morf sgniparcs dna )seno etihw ylbareferp(  lagnuf rof denimaxe era sno
 a ni detabucni ro demraw yltneg neeb sah taht HOK %02 fo noitaraperp tew a ni stnemele

.serutcurts lagnuf rof noitacifingam 004X rednu denimaxe dnA .thginrevo rebmahc ytidimuh  
 
 
 

:erutluC -  eht si erutluc lagnuF  etarucca tsom sisongaid fo snaem  muidem tset etyhpotamreD .
 tpecxe tneiciffus si erutarepmet moor ta noitabucnI .gnittes lacinilc a ni desu eb yam )MTD(
 yllausu si htworg etyhpotamreD .slamina rebif dna doof morf musocurrev T rof gnirutluc nehw

3 nihtiw tnerappa – b syad 7  setyhpotamreD .MTD fo epyt yna no skaew 3 ot pu eriuqer yam tu
 .noitamrof ynoloc elbisiv tsrif fo emit eht ta der ot egnahc ot muidem eht esuac MTD no gniworg

ffub ot etihw evah ignuf etyhpotamreD -  cityhporpaS .ailecym ralunarg ot yffulf ,deroloc
nanimatnoc  no egnahc roloc laitini na ecudorp reven tsomla dna detnemgip ro etihw era seinoloc t

.MTD  
 morf aidinocorcam dna eahpyh fo lavomer eriuqer noitacifitnedi seiceps dna sisongaid evitinifeD

itanimaxe cipocsorcim dna epat etateca htiw ynoloc eht fo ecafrus eht  nottoc lonehpotcal htiw no
 niats eulb  

 yramirp morf yltcerid deifitnedi eb nac setyhpotamred nommoc fo setalosi lacipyt ynaM
 ekalf otatop ro esoculg otatop dna raga esoculg duaruobaS ,ylralucitrap ,aidem noitalosi

loc edulcni sretcarahc noitacifitnedI.raga  dna etar htworg dna ,erutxet,noitatnemgip yno
 etanitcep ,slarips ,aidinocorcam ,aidinocorcim sa hcus,serutcurts lacigolohprom evitcnitsid

. snagro raludon dna ,slecidep ,sehcnarb  
 

tnemtaerT  
 ro )snoitacilppa lanretxe htiw( yllacipot detaert eb nac mrowgniR  ,elpmaxe rof( yllacimetsys

:)snoitacidem laro htiw  
tnemtaert lacipoT  lagnufitna ynam ,niorg eht ro ydob eht fo niks eht stceffa sugnuf nehW :

 edulcni snoitaraperp hcus fo selpmaxE .skeew owt dnuora ni noitidnoc eht raelc nac smaerc



,esruoC eht rof stuodnaH  TLeV(sisonooZ - 614 2 raeY TLV  ,) - )0202/9102( retsemeS dnoceS  ,III  
)erahs %05( ramuK inawhsA rosseforP :rotcurtsnI  

01  
 

 niatnoc taht esoht elozamirtolc  , elozanocim  , elozanocotek  ,elozanoce ,  dna ,enifitfan enifanibret  .
 .skeew owt tsael ta rof snoitacidem lacipot esu ot yrassecen yllausu si tI  

tnemtaert cimetsyS acilppa lanretxe ot llew dnopser ton od snoitcefni lagnuf emoS :  .snoit
 rof dna saera eseht etartenep oT .slian eht fo sugnuf dna sugnuf placs edulcni selpmaxE

.desu eb nac snoitacidem laro ,esaesid evisnetxe ro ereves ylralucitrap  
 saw telbat lagnufitna evitceffe ylno eht ,emit gnol a roF nivlufoesirg  era stnega rehto ,woN .

 ,enifanibret edulcni esehT .evitceffe erom dna refas htob era taht elbaliava elozanocarti   dna
elozanoculf eerht a rof nevig yllausu era snoitacidem larO . -  .esruoc htnom  

 
lortnoc dna noitneverP  

ignuF   ,saera mraw ,tsiom ni evirht ,smoor rekcol sa hcus  sdeb gninnat  dna sloop gnimmiws ,
ni  sdlof niks b daerps eb yam sisotyhpotamred esuac taht esoht ,ylgnidrocca ; irahs y  gnitrops gn

.gnihtolc ro ,slewot ,tnempiuqe  
• .steehs ro ,slewot ,tnempiuqe strops ,gnihtolc gnirahs diovA  
• htiw retaw toh ni sehtolc gnihsaW  ladicignuf  .mrowgnir ot erusopxe detcepsus retfa paos  
•  dna smoor rekcol ni seohs evitcetorp etairporppa raew daetsni ;tooferab gniklaw diovA

.hcaeb eht ta sladnas  
• ,taerg si detcefni gnieb fo laitnetop eht erehw secalp ot desopxe gnieb retfA   dluohs eno

na htiw hsaw  lairetcabitna  dna  itna - lagnuf  sniatnoc taht eno ro paos  lio eert aet  hcihw ,
sniatnoc  nenipret -4- lo  

• .sugnuf eht fo sreirrac netfo era yeht sa stops dlab htiw step gnihcuot diovA  
 

 gniklaw yb srehto esopxe ot ton slaudividni detcefni gnitacude yb dehsilpmocca eb yam lortnoC
 .raegtoof gnirahs ton yb dna srewohs cilbup dna ,smoor rekcol ,sloop gnimmiws raen tooferab

p gnimmiws ,shtab cilbup fo sroolf  gnitcefnisid dna gninaelc tneuqerF .cte ,sloo  
 

SISOLLIGREPSA  
 rof elbisnopser si sulligrepsA ,sugnuf ehT sisocym   dna sisocixotocym  eht si sisocyM  .

 sdoof fo sepyt tnereffid ni worg ignuf esehT .tsoh fo ydob eht no ro ni sugnuf fo tnempoleved
 .snixotocym ecudorp dna  

• ocyM - sisocixot    eht si ocym htiw detanimatnoc sffuts doof fo noitsegni -  gnitluser snixot
ni otni - .sisocixot   

• snixotocyM  .ignuf suotnemalif cipocsorcim yb decudorp era taht setilobatem cixot era  
 

sisocyM sulligrepsA  
tnegA suoitcefnI  : sutagimuf sulligrepsA  sucitisarap sulligrepsA ,  

 :tsoH  a ta era sesaesid gnul ro smetsys enummi denekaew htiw elpoeP .suotiuqibu si sugnuf ehT
 .lwofretaw ro srotpar sa hcus sdrib dliw yllareneg era noitatilibaher ni stsoh laminA  .ksir rehgih  

 :noissimsnarT sulligrepsA isolligrepsa sesuac taht dlom eht ,  dna sroodni htob nommoc yrev si ,s
 evitpac a ni sserts rednu elihW .yad yreve serops lagnuf ni ehtaerb elpoep tsom os ,sroodtuo
 serops eht dehs nrut ni yehT .esaesid lagnuf eht poleved ot ylekil erom era slamina baher ,ytilicaf

rekrow eht dna sugnuf eht fo  .meht elahni yam s  
 :smotpmyS . 
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 siht ,revewoH .noitcefni gnitsiser elbuort on evah elpoep yhtlaeh tsoM .sngis yrotaripser ,sdrib nI
 gnol no neeb sah ro ,sesaesid rehto ,ssenlli yb detatilibed neeb sah ohw enoyna rof eurt ton si

lobatemitna ,citoibitna mret  .ypareht dioretsocitroc ro ,eti  
 cigrella  ehT .smotpmys tnereffid htiw tnelaverp era sisolligrepsa fo sepyt tnereffid snamuh nI
 cigrella fo smotpmys  ;smotpmys amhtsa ot ralimis era )APBA( sisolligrepsa yranomlupohcnorb

sulligrepsA  ffutS:edulcni sitisunis  ;llems ot ytiliba decuder ,ehcadaeh ,eson ynnuR ,sseni
 cinorhc ,htaerb fo ssentrohs ,doolb pu gnihguoc ,hguoc edulcni  )”llab sugnuf“( amolligrepsa
 elihw htaerb fo ssentrohs ,eugitaf ,hguoc ,ssol thgiew sa detsefinam si sisolligrepsa yranomlup

psa evisavni  fo ssentrohc,doolb pu gnihguoc,hguoc,niap tsehc ,revef yb detsefinam si sisolligre
,htaerb  

sisongaiD  
•   ekam ot stset bal dna ,snoitanimaxe lacisyhp ,smotpmys ,srotcaf ksir ,yrotsih lacideM

 .sisolligrepsa fo gnisongaid  
• x tsehc a sa hcus stset gnigamI - ro yar   ydob fo strap rehto ro sgnul fo nacs TC a

.noitcefni detcepsus eht fo noitacol eht no gnidneped  
•  rof yrotarobal a ni dezylana si eussit detceffa fo elpmas llams a hcihw ni ,yspoib eussiT

 fo ecnedive sulligrepsA   .erutluc lagnuf a ni ro epocsorcim a rednu  
•  ylereves evah ohw elpoep ni ylrae sisolligrepsa evisavni esongaid pleh nac tset doolb A

.smetsys enummi denekaew  
noitneverP  

•  dednemmocer era ruoh rep segnahcxe ria 21 tsael tA .noitalitnev doog dna eneigyh dooG
desuoh era sdrib elbitpecsus erehw moor yna ni  .  

•  meht ni evirht lliw sugnuf eht esuaceb sgnivahs doow no desuoh eb ot ton era lwofretaW
 .tew nehw  

• .derots ro def ton era sffuts doof dna sniarg ydloM  
• .stneitap tcepsus no stnemtaert era sa sksam htiw demrofrep era seisporceN  
•  dezilosorea ecuder dna srehtaef ttam ot tnatcefnisid a htiw nwod sdrib ysporcen yarpS

 .sirbed dna tnil  
 

sisocixotocyM sulligrepsA  
,.ziV ,sulligreppsA suneg eht yb decudorp era snixotocym tnatropmi eerhT  

(nixotalfA  ,)sucitisarap .A ;suvalf sulligrepsA   hcO (nixotar   dna )suecarhco.A    nitsycotamgiretS
( rolocisrev .A ,snaludin sulligrepsA  eud sisocixotalfa eseht gnomA .sisocixotocym ni gnitluser )

.woleb sa debircsed si dna ylediw srucco nixotalfA ot  
  

sisolligrepsA  
:devlovni sdoof fo sepyT  

• coc ,yelrab ,stunaeP  .tneserp era snixotocym ylibairavni :sdees nottoc ,tuno  
•  .detalosi neeb evah sniotocym :stiurf yrd ,snaeb ,muhgros ,tao ,ecir ,tellim ,nroC  
•  ,muiclac fo ecneserP .erar si noitcudorp nixot larutaN .devlovni ylerar yrev :naebayoS

naebayos ni norob ,muisengam  .ignuf yb noitcudorp nixot tibihni s  
•  si liO .rettub tun aep ro sekac tunaep fo mrof eht ni slamina rof desu era stunaeP

 liO .slamina ot def eb ot sekac sa detartnecnoc si gniniamer eht dna tunaep morf detcartxe
 .detartnecnoc era snixot eht ,sekac ni tub ,nixot emos evah yam  

• of eht gniyfitroF  .nixot htiw deef eht gniyfitrof snaem sekac stunaep  htiw do  
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.sdluom yb noitcudorp nixot gnirovaf srotcaF   

•  etartsbuS  
•  noitairav niarts lagnuF  
• :ytidommoc fo noitisopmoc ro ytidommoc ro tnalp tsoh fo ytilibitpecsus citeneG  
• tidommoc fo ytirgetni larutcurtS y 
• 02 .ignuf fo htworg rof erutarepmet fo egnar ediW:erutarepmeT -  htworg rof doog Co03

 .noitcudorp nixot rof mumitpo eb ton yam tub  
 

 setilobatem rieht dna snixotalfa fo sepyt rojaM  
 nixotalfA .erutan ni decudorp era nixotalfa fo sepyt tnereffid 41 tsael tA B1  eht deredisnoc si

 ,cixot tsom G nixotalfA 1 G dna 2  yb ylevisulcxe decudorp era sucitisarap .A  .  
M snixotalfA 1 M , 2  esehT .niarg ydlom no def taht swoc fo klim eht ni derevocsid yllanigiro erew

 .revil s'lamina eht ni ssecorp noisrevnoc a fo stcudorp era sdnuopmoc  
 

 lamina dna namuh rof denitsed seitidommoc fo noitanimatnoc elbawolla rof dradnatS
 .noitpmusnoc  

• oof namuH 4 dewolla era sd -  .devlovni yrtnuoc eht no gnidneped ,nixotalfa bpp 03  
•  , nixotalfa bpp 003 dewolla era setatS detinU eht ni deef lamina rof sniarg ,tsartnoc nI

 tub sisocixotalfa etuca tsniaga noitcetorp sedivorp ylno ton noitartnecnoc siht esuaceb
 si osla  .dedart eb ot decudorp niarg eht fo tsom wolla ot hguone wol  

snixotalfa ot eud ssenllI  
snamuH   

hgiH -  ro sisohrric ni retal gnitluser ,sisorcen citapeh etuca na secudorp erusopxe nixotalfa level
tsefinam edam si eruliaf citapeh etucA .revil eht fo amonicrac   noitaretla ,amede ,egahrromeh yb

 segnahc latnem dna ,stneirtun fo msilobatem ro/dna noitprosba eht ot segnahc ,noitsegid ni
amoc ro/dna . 

 
sisocixotalfa etuca sa citamard sa smotpmys ot dael ton seod erusopxe lacinilcbus ,cinorhC  .

 htworg detnuts ot sdael hcihw ,erusopxe nixotalfa yb detceffa ylralucitrap era ,revewoh ,nerdlihC
.recnac revil gnipoleved fo ksir hgih a ot sdael osla erusopxe cinorhC .tnempoleved deyaled dna  

nixotalfa neewteb devresbo si ygrenys gnorts A   C sititapeh dna )VBH( suriv B sititapeh dna
 .recnac revil rof stnega )VCH( suriv  

 slaminA  
 esaesid revil ot dael ot laitnetop sah nixotalfA .sisocixotalfa ot elbitpecsus ylemertxe era syekruT

oleved lliw nixotalfa ot desopxe sgod lla ton ,revewoh ;sgod ni  god ni level cixoT .esaesid revil p
001 si doof –  shtnom ot skeew wef a rof noitpmusnoc/erusopxe suounitnoc seriuqer dna bpp 003

 .sisocixotalfa poleved ot  
 .  

noitneverP  
 .sisocixotalfa rof etoditna cificeps on si erehT  

roliat erac evitroppus dna citamotpmyS  edulcni yam esaesid revil eht fo ytireves eht ot de
hgih tub detcirtser a dna ,snimativ B ,K nimativ evitca ,esortxed htiw sdiulf suonevartni -  ytilauq

tnetnoc etardyhobrac etauqeda htiw teid nietorp  
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seigetarts noitnevretni elbissoP  
 

noitcudorP gniruD  
• m ehT  gnitaluconi fo ecitcarp eht dna ,noitanimatnoc eziminim ot desu eb nac tnemegana

non htiw sdleif eht -  elttab eht ni loot wen a eb yltrohs yam  ignuf fo sniarts cinegixotalfa
.ssol cimonoce tneverp ot  

• dicitsep yb dellortnoc  eb nac dleif eht ni egamad tcesnI  ;secitcarp larutluc yb ro se  
•  yrev tuo deirrac  eb dluohs gniyrd dna ,yrenihcam tuohtiw enod yllausu si gnitsevraH

.yltneiciffe  
egarotS  

•  hguorht ytivitca lacigoloib tneverp ot yrassecen si ti ,egarots ni ytilauq evreserp oT
 ,)erutsiom %01<( gniyrd etauqeda  esaercni nac taht ytivitca tcesni fo noitanimile

 wol ,noitaripser morf gnitluser erutsiom fo noitasnednoc hguorht tnetnoc erutsiom
.serehpsomta treni dna ,serutarepmet  

gnissecorP  
 .noitarapes dna ,noitanimatnoced ,noitulid :tsixe sehcaorppa niam eerhT  

• uliD  nixotalfa ni wol niarg xim ot si tnemeriuqer eht gniyfsitas fo snaem tseisae eht :noit
 .stimil detaluger eht gnideecxe niarg htiw  

•  erutaned nac enozo dna , secnatsbus enilakla ,ainomma htiw tnemtaerT :noitanimatnoceD
snixotalfa  .raelc ton si tnenamrep si egnahc siht rehtehw tub ,  

•  eht no sdneped hcaorppa sihT .klub eht morf niarg detanimatnoc gnitarapes  :noitarapeS
 a sevael esoht gnivomer taht os ,sdees eht fo noitcarf llams a ylno fo noitanimatnoc yvaeh

atnoc llarevo rewol hcum  detaicossa netfo si nixot eht fo )%08( noitrop rojam A .noitanim
 llarevo eht rewol nac gnineercs suht dna ,dees delevirhs dna rellams eht htiw

nixotalfa fo lavomer rehtruF .klub eht ni noitartnecnoc -  eb yam sdees detanimatnoc
cihw ,gnitros roloc yb deveihca  sdees eht nehw evitceffe tsom si ,stunaep fo esac eht ni ,h

 .dehcnalb era  
 

 :SISAINEAT  
 na si tI .nam fo enitsetni llams ni sevil taht mrowepaT egral a ot eud nam fo noitcefni citisaraP

noozolcyc yrotagilbo fo elpmaxe na suht dna nam fo etisarap yrotagilbo  sisonooz eurt a si tI .seso
 larutan rednU .nam tuohtiw detelpmoc ton si etisarap siht fo elcyc efil eht snaem hcihw

 tsoh evitinifed rehto on si ereht ,elcyc noissimsnart  
 

 tnegA evitasuaC  
:atanigas aineaT  m fo enitsetni llams ni sevil hcihw mrow tluda ehT  dna etihw si na

5 gnirusaem ;tnerapsnartimes -  .sretem 21  
 :muilos aineaT 2 si dna nam fo enitsetni llams ni sevil hcihw mrow tluda ehT -  .sretem 6  
 fo  egats lavraL muilos ainaeT fo elihw sivob  sucrecitsyC si atanigas ainaeT  :  easolullec .C  

 
ecitsyC fo sepyT :sisocr  sisocrecitsyC sa dellac soi egats lavral ot eud noitcefnI  

 
• sisocrecitsyC enivoB  
• sisocrecitsyC enicroP  
•  sisocrecitsyC namuH  
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• sivob sucrecitsyC   redluohs ,selcsum retessam eht ni dnuof dna elttac ni srucco ylniam
pose ,mgarhpaid ,eugnot ,traeh ,selcsum  hpmyl dna sgnul ,revil ,eussit esopida ,sugah

 .sedon  
• easolullec sucrecitsyC  retessam eht ni dnuof  dnuof ylnommoc dna sgip ni srucco ylniam ,

 ,revil ,eussit esopida ,sugahpose ,mgarhpaid ,eugnot ,traeh ,selcsum redluohs ,selcsum
t nI .sedon hpmyl dna sgnul .snagro ni semitemos dna selcsum lateleks  ,eugnot eh  

stsyc fo epahS  
•   sucrecitsyC   xelocs fo stsisnoc depoleved ylluf nehw dna epahs ni lavo ro dnuor si

 elcisev dellif diulf llams otni detanigavni  
• daed ro elbaiv  eb yam stsyC  
•  evah dna stops etihw  elbaifitnedi mrof ylraelc  :icrecitsyc deificlac ro detareneged daeD

 ,snoisel citorbif  
• hsikniP   : icrecitsyc elbaiV -   .roloc ni der  
•  elttac fo elib ni stsyc eht gnipeek yb deniatrecsa  eb nac tsyc eht fo ytilibaiv eurT

aiV .thginrevo  .tcatni niamer seno daed eht elihw etanigave stsyc elb  
sisocrecitsyc enicroP  

sgip ni srucco ylniaM :easolullec sucrecitsyC  
 ot 6.0 fo htgnel a hcaer yam dna epahs ni lavo etagnole dna ,etihw tnecselapo ,tnerapsnartimeS

8.1   mc  
 ,traeH ,eugnoT :setiS nommoC  dna slatsocretni ,redluohs ,kcen ,retessam lanretni ,mgarhpaid

.selcsum lanimodba  
niarb dna eye ,yendik ,sgnul ,reviL :yllanoisaccO  

icrecitsyc gnivah taeM  
( icrecitsyc gnivah kroP .krop ylsaem sa dellac si)easolullec .C  

 icrecitsyc gnivah feeB c si )sivob.C(  sa della feeB ylsaeM  
sisocrecitsyc namuH  

 htiw detcefni eb osla yam nam ,eneigyh latnemnorivne dna lanosrep roop ro noitcefniotua ot euD
 fo sgge eht  muilos aineaT  

sggE   sa dellac  noitidnoc a secudorp dna niarb ot neve etargim yam hcihw eavral otni poleved
tnelaverp ediwdlrow si hcihw )CCN( sisocrecitycoruen   

egnaR tsoH  
atanigas .T :tsoh evitinifeD   & muilos .T   .nam fo enitsetni llams ni ylevisulcxe evil  

 :tsoh etaidemretnI  
atanigas .T    ylniam elttac  )epoletna dna effarig ,olaffub ,amall ,reednier ,reed( ,  

muilos .T .sgip ylniaM :  
)nam dna syeknom ,reed ,elttac ,peehs ,sgod ,stac ,staR(  

  
 nam ni esaesid eht fo serutaef lacinilC  

• )sisaineaT namuH( etisarap tluda ot euD  
•  fo egats lavral ot euD  )sisocrecitsyC namuH(muilos.T  

 noitcefni fo noitatsefinam lacinilC mrow tluda eht htiw   yam tub citamotpmysa yltneuqerf era
 evitsegid dna niap lanimodba ,thgiew fo ssol ,aixerona ,ainmosni ,ssensuovren ot dael
 ,xidneppa sa hcus setis lausunu ot yaw rieht ekam yam stnemges divarg elibom ehT .secnabrutsid

t yrailib ro suretu .sredrosid suoires esuac yam dna tcar  
:egats lavral eht htiw noitcefni fo noitatsefinam lacinilC  muilos .T fo eavral ot euD  



,esruoC eht rof stuodnaH  TLeV(sisonooZ - 614 2 raeY TLV  ,) - )0202/9102( retsemeS dnoceS  ,III  
)erahs %05( ramuK inawhsA rosseforP :rotcurtsnI  

51  
 

esaesid citamoS  
•  selcsum eht ni stsyC  dna yhporta ot retal dna gnillews elcsum ,revef ,sitisoym esuac

 sisorbif  
• ocrecitsyC cimlahthpO  sis  desaerced a ,egahrromeh ,amede laniter ,seitluciffid lausiv :

ssol lausiv a neve ro noisiv  
• : stsyc suoenatucbuS  .lufniap semitemos era hcihw ,seludon elibom ,mrif fo noimrof  

 :sisocrecitsycorueN.4  
  

:niarb ni stsyC  
•  eseht gnivah era stneitap eht fo %06 niarb ni stsyc  
•  .sutats latnem deretla dna ygrahtel ,gnitimov ,aesuan ,sehcadaeh  
•  seruzies citpelipe gnidulcni ,smotpmys cihcysP  
• 2 morf niarb ni tsisrep nac stsyc ehT -  .sraey 01  

segninem ni stsyC  
 

slamina ni serutaef lacinilC  
serutaef cificeps on era erehT   tsop gnirud desongaid si esaesid eht dna slamina ni noitcefni eht fo

.noitanimaxe metrom  
sgip dna elttac nI  

 tsop ta ro rethguals gnirud desongaid si esaesid eht dna noitcefni eht fo serutaef cificeps oN -
 .metrom  

 yb noitatsefni yvaeh ,elttac ni ,revewoH .eruliaf traeh ro sitidracoym esuac yam eavral eht  
 
 ygoloimedipE  

 war fo noitsegni yb si atanigas .T rof noissimsnart fo edom ehT .elbitpecsus yllasrevinu si naM
 ro war fo noitsegni yb )i muilos T roF .icrecitsyc eht gniniatnoc feeb dekooc yletauqedani ro
 ni sgge fo refsnart tcerid yb )ii ro ,eavral evitcefni eht gniniatnoc krop dekooc yletauqedani
 hguorht yltceridni ro ,htuom s’rehtona ro nwo sih ot mrow tluda na gniruobrah nosrep a fo seceaf

 ni gnitluser ,sgge htiw detanimatnoc retaw ro doof fo noitsegni  nac naM .sisocrecitsyc citamos
.selbategev detanimatnoc morf sgge muilos.T htiw detcefni eb osla  

 htob fo sgge ;eb yam muilos .T tub nam ot nam morf dettimsnart yltcerid ton si atanigas .T
t sruobrah nam sa gnol sa tnemnorivne eht ni dettimsnart era seiceps  ,enitsetni eht ni mrow eh

03 semitemos - .shtnom rof elbaiv niamer yam sgge ;sraey 04  
 yam seltteb sugahpoproc dna sdrib aes yllaicepse sdrib ,nam yb noitanimatnoc sediseB

.sgge eht etanimessid  
.muilos.T dna atanigas.T htiw noitcefni dexim evah nac nosrep A  

 
slamina ni serudecorp citsongaiD  

 :noitcepsni taem enituoR.1  
•  .noitacitsam fo selcsum lanretni eht ni tuc peed eno dna lanretxe eht ni stuc peed owT  
• .yllausiv detcepsni era eugnot eht dna elcsum eht fo secafrus tuc ehT  
•  raeh eht fo ecafrus  laidracirep ehT  desicni elcsum traeh eht neht ,detcepsni si t

 .mutpes ralucirtnevartni eht hguorht tuc ot dna selcirtnev eht nepo ot esiwhtgnel  
•  cificeps htiw stuc rehtruf rof tnemeriuqer a si ereht dnuof era stsyc erom ro eno nehW

aid .g.e setis noitceliderp ot ecnerefer  .laffo fo noitcepsni dna mgarhp  
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tnemgduJ  
yvaeH  ” noitatsefni  

•  ,sugahposeo ,eugnot ,selcsum retessam .e.i  setis noitcepsni lausu eht fo owt ni snoiseL
. erutalucsum desopxe ro mgarhpaid ,traeh  

• sdnuor eht otni dna redluohs eht otni snoisicni gnirud setis owT  .  
denmednoc era slamina detsefni ylivaeh fo arecsiv dna ssacraC  

 noitatsefni thgil ro etaredom nI   detareneged ro daed gnidulcni icrecitsyc fo rebmun llams
.tneserp era stsyc  

noitatsefni dezilacoL  a ta ssacrac eht erots ot tnemeriuqer a si ereht : :erutarepmet  
•   gnideecxe toN -  ro syad 12 naht ssel ton rof C°7  
•  gnideecxe ton erutarepmet a tA -  rof esaeler erofeb syad 41 naht ssel ton rof C°01

.noitpmusnoc namuh  
dessap yllanoitidnoc si ssacrac eht  

 
slamina ni sisongaid fo sdohtem rehtO .2  

tceridnI ekil sdohtem citsongaidonummI - enummi tceridni ;tset noitanitulggameah -  ;ecnecseroulf  
 RCP ;ASILE ;tset noitaxif tnemelpmoC ;yassaonummioidaR ;noitcaer nikS  

nam ni serudecorp citsongaiD  
•  fo noitartsnomeD atanigas.T   dna muilos.T  b u02xu03 ,lavo( sgge  dna )roloc ni nwor

 .seceaf ni stnemges divarg  
•  .enitsetni eht ni detartsnomed eb semitemos yam sedotsec eht ,yllacigoloidaR  

 
tnemtaerT  

  ylno eht si noisicxe lacigrus ;sisocrecitsyc namuh rof yparehtomehc cificeps on si erehT
da roF .tnemtaert yrotcafsitas .evitceffe era edirolhcordyh enircaniuq ,edimasolcin ,setisarap tlu  

 gnisimorp ylriaf dnuof neeb evah )elozadnebla( evitavired elozadimizneb dna latniuqizarrrrP
.elttac ni ylralucitrap  

 
lortnoc dna noitneverP  

.1  ,slaudividni detcefni fo yparehtomehc evissaM  
•  ,edimasolciN  
• , edirolhcordyh enircaniuQ  
•  letnauqizarP  
• .’ossoK‘ dellac ydemer labreh lanoitidarT  

noitatinas gnivorpmI.2  
elpoep gnitacudE.3  

.tnemtaert etauqeda tuohtiw noitagirri erutsap rof tneulffe egawes fo esu diovA.4  
taem fo gnissecorP.5  

•  gnizeerF  
• <-5o /syad 51 .e.i ,rh 063> rof C  
• <- 01 o / syad 9 .e.i ,rh 612> rof C  
• <- 51 o .syad 6 .e.i ,rh 441> rof C  
•  gnitaeH  
• 65> o  ,ces 1> erutarepmet eroc C  
• noitaidarrI   ,)tnempoleved rof noitibihni darK04 ,htaed darK001(  



,esruoC eht rof stuodnaH  TLeV(sisonooZ - 614 2 raeY TLV  ,) - )0202/9102( retsemeS dnoceS  ,III  
)erahs %05( ramuK inawhsA rosseforP :rotcurtsnI  

71  
 

• taem gnilkciP   syad 5 rof noitulos tlas %52 ni  
neverP slamina ni serusaem evit  

•  htiw meht  gniylppus yb dna retaw gniknird ecafrus ot elttac eht fo ssecca eht tcirtseR
retaw hserf  

• .seceaf namuh ot ro enirtal ot sgip fo ssecca eht diovA  
• yroslupmoc edam eb tsum noitcepsni taem tnetepmoC  
• fo tnemtaert citnemlehtnA  slamina detcefni  
•  noitcefnisid sesimerP  

sisocrecitsyc namuh roF  
•  .deilppa eb dluohs htob ro sgurd citueparehtomehc ro tnemtaert lacigruS  
• elozadneblA   revo elbareferp si letnauqizarp  d .tsoc rewol sti ot eu  

  .slevel gurd niarb dna FSC ecuder ton od stnasluvnocitna dna sdioretsocitroC  
• udecorp gnitnuhs ,stsyc ralucirtnev fo noisicxe tcerid sedulcni tnemtaert lacigruS  dna ,ser

 ypocsodne aiv stsyc fo lavomer  
 
 

 SISOCCOCONIHCE  
 

 :mrowepat citisarap a yb desuaC succoconihcE  
:noitcefni namuh gnisuac seicepS  

susolunarg .E  
siralucolitlum .E  

surhtragilo.E  
illegov .E  

 ,egats lavral sti ot eud si nam ni esaesid ehT tsyc ditadyh  diulf ekil retaw htiw tsyc snaem hcihw ,
 ,eman eht suht dna  tI .sisoditadyh :sepyt gniwollof sah  

 esaesid ditadyh cissalC  
•  yb desuaC  .susolunarg.E  
•  ot detpada si seiceps sihT sgod   etaidemretni lamina citavlys dna citsemod fo yteirav a dna

.stsoh  
• bup rojam A .melborp cimonoce dna htlaeh cil  

 yb esaesid ditadyh raloevlA siralucolitlum.E  .  
•  era stsoh etaidemretni dna laniF sexof   dna  stnedor .ylevitcepser  
• .taerg ton si nam ot erusopxe laitnetoP  
•  eht fo eno si ti ,srucco ti fi ,revewoH  .snamuh ni rucco ot snoitcefni citisarap lahtel tsom  

 yb esaesid ditadyh fo mrof citsycyloP .ilegov.E  
  

 fo selcyc efiL  suhtragilo .E  dna ilegov.E   dna lartnec ot detimiL .slamina citavlys ot detimil era
aciremA htuoS  

 
tsyc ditadyH  

•  .diulf htiw dellif si tsyC  
•  detanimal yb yllanretxe detroppus sllec fo reyal evitanimreg renni na fo stsisnoc tsyC

 tsoh ot eud reyal rehtona si ereht ,tsyc eht gnidnuorruS .ssenkciht elbairav fo enarbmem
.noitcaer  
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• eluspac doorb dellac ,tsyc yradnoces llamS  hcihw reyal lanimreg morf yllanretni dub ,s
 .secilocsotorp elpitlum secudorp  

• .srekcus dna mulletsor eht htiw xelocs a si xelocsotorp A  
 

stsyc ditadyh fo sepyT  
• .demrof ton era stsyc eht ni secilocsotorp dna seluspac doorB :stsyc ditadyh eliretS  
• dyh elitreF  .secilocsotorp dna seluspac doorb htiw stsyC:stsyc dita  
• slamina doof ni nommoc tsom dna susolunarg .E egats citsyC :stsyc ralucolinU  
•  yb srehto ot sevig tsyc yramirP .siralucolitlum .E fo egats citsyC  : stsyc ralucolitluM

 ot ,gniddub suonegoxe suounitnoc  suougitnoc fo sderdnuh fo edam ssam lavral a ecudorp
.ebol citapeh dedavni eht fo flah eno eht naht erom ypucco yam taht elcisev  

 
tsyc ditadyh eht fo eziS  

• ylraE.gge esoog fo ezis eht fo yllausu ,llabtoof llams ot elbram a morf seirav :slamina nI  
 revil eht ni nees eb yam  :diulf on gniniatnoc tey sa ,seludon etihw sa raeppa smrof  4

 skeew  era stsyc ehT.detsegni era sgge epir retfa .5.2  retfa : diulf niatnoc dna ezis ni mm  8
 skeew .sgge epir gnikat fo  

•  era stsyc ditadyH 51 -  mm 02  retfa :retemaid ni m 6  shtno  ecudorp yeht od neht ylno dna
 .evitcefni emoceb dna seluspac doorb dna secilocs  

•  ot ezis ni esaercni ot shtnom gnikat ,ylwols poleved stsyc ditadyh ehT 5- c01  hguohtla m
 retemaid ni mc 05 hcaer yam ,nam ni yllaicepse ,emos  

egareva nA - syc ditadyh dezis .secilocsotorp noillim 2 sa niatnoc yam t  19 fo srevil enivoB -  311
  esuac dna citohrric yldekram era revil hcuS .dedrocer neeb evah gK 05 fo revil gip dna gK

.seticsa  
 
  ,snamuh nI atnoc dna sretil ynam fo emulov a niatta yam stsyc ditadyh gniworg ylwols eht  ni

.cigrella ylhgih si diulf ehT .secilocsotorp fo sdnasuoht ynam  
  eb yam hcihw noitcaer  eussit suorbif dekram htiw detaicossa syawla si  revil ni stsyc ditadyH

 .stsyc eht fo ezis dna rebmun nopu gnidneped degralne era revil detceffA .kciht mm 31  
 

 setiS stsyc fo  
 eht ,revil sa netfo sa detceffa era sgnul peehs nI .setis tsenommoc eht era sgnul dna reviL
 ,revil naht nefo erom detceffa si gnul xo eht ni ;stsyc elitref ralucolinu gnieb mrof tsenommoc

evil esroh dna sgip ni ;stsyc ralucolinu llams htiw yllausu .noitcefni fo etis tneuqerf tsom eht si r  
 

nam ot noitcefni fo ecruoS  
 

• mrowepat god fo avo eht fo noitsegnI  
• ecruos nommoc tsom :secef morf avo htiw taoc s’god eht fo sriah eht fo noitanimatnoC  
• gnikcil yb suna morf avo ssap yam sgoD  
• o refsnart htuom ot dnaH  peehs fo seceelf peehs gnildnah yb sgge mrowepat f

 secef godpeehs yb detanimatnoc  
 

:nam ni serutaef lacinilC  
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•  eht no tsyc eht yb detrexe erusserp lacinahcem yb desuac era sngis lacinilc ehT
 .tsyc fo noitacol dna ezis eht htiw yrav ecneh dna eussit gnidnuorrus  

•  lanimodba dlim esuac yam dna citamotpmysa yllareneg era ezis etaredom fo stsyC
 .ssenivaeh  

• h ,stsyc egraL  .noitcurtsbo lacinahcem esuac ,revewo  
• ylagemotapeh slaever noitanimaxe lacisyhP  
•  .stcud yrailib rojam no erusserp morf eusne yam ecidnuaJ  
•  lacinilc eht htiw detaicossa yllareneg era ailihponisoe dna ehcadaeh ,esialam ,reveF

.esaesid  
•  fo gnittips(sisytpomeah tuohtiw ro htiw gnihguoc netfo si ereht ,mrof yranomlup nI

 .tsyc derutpur a morf enarbmem  htiw gnihguoC  )doolb  
• lufniap semitemos era snoisel reviL  
•  smotpmys suovren ecudorp yam stsyc lainarC  
• dob eht edisni derutpur si tsyc eht fI  lataf esuac ro/dna noitcefni yradnoces eb nac ereht ,y

.sixalyhpana  
 

slamina ni serutaef lacinilC  
 esuac revil ni tsyc egraL.noitcefni fo slevel ereves etipsed sngis lacinilc , yna fi ,wef yllareneG

r sgod eht ni smrow tludA.citohrric semoceb reviL .seticsa  sitiretne tpecxe smelborp esuac ylera
.rethguals gnirud detceted yllausu si esaesid ehT.snoitatsefinam yvaeh ni  

 
:ygoloimedipE  

olcyc a si tI -  eht fo strap lla ni ylediw tnelaverp si noitcefni eht ,aidnI nI .noitcefni citonooz
etar ecnelaverp eht tub yrtnuoc  saera emos nI .seiceps ot seiceps dna ecalp ot ecalp morf yrav s

 fo ecnelaverp ehT .noitalupop elttac fo noitroporp )%98( hgih a tceffa ot dnuof si esaesid eht
28.71 :slamina citsemod fo seiceps tnereffid ni noitairav dekram a swohs sisoccoconihce -

ac(%9.13 3.11 ,)eltt - 57.2 ,seolaffub %1.84 - 6.2 ,peehs %5.03 -  nI .eniws %25,3 dna staog %12
 .slamina eht fo %03.61 sa ynam sa ni dnuof eb nac etisarap eht sgod  

 ni gniraeppa neeb evah aidnI ni sisoditadyh namuh fo cenerucco eht gninrecnoc stropeR
 morf erutaretil eht 61 neewteb hgih si noitcefni ehT .emit ot emit -  noitcefni ehT .ega fo sraey 03

.04:03 si elam dna elamef namuh neewteb oitar  
oicoS -  tnatropmi na yalp ot devresbo neeb evah srotcaf suoigiler dna larutluc ,cimonoce

m ni esaesid siht fo noissimsnart eht ni elor  elpoep anakruT ni tnelaverp erom si esaesid ehT .na
htroN fo -  era seidob daed namuh eht smotsuc suoigiler rieht rep sa erehw ,ayneK nretsew

 eht ,ylralimiS .esaesid eht fo noissimsnart eht gnitauteprep suht ,god dna saneyh ot desopxe
cnu eht fo feileb milsuM  decuder devresbo eht rof elbisnopser neeb evah sgod fo ssel nael

.nonabeL ni sbarA naitsirhC ot derapmoc sa sbarA milsuM ni esaesid eht fo ecnedicni  
 srekameohs ekil srekrow lanoitapucco niatrec ni ecnedicni retaerg hcum fo si esaesid ehT

eohs dna - i sriaper  a ni slamina fo sedih gnippid fo secitcarp rieh ot detaler ylniam ,nonabeL n
.rehtael gniraperp rof seceaf god fo noitcoced  

 ,strops edis aes( nam ni noitaercer fo sedom niatrec taht devresbo neeb osla sah tI
ihsif ,gnitnuh ,gnireeniatnuom ,msiruot ,gnipmac  esolc ni nam gnignirb ni detluser evah ).cte gn

.esaesid eht fo noitisiuqca sih fo secnahc eht gnisaercni dna icof cimedne ditadyh htiw tcatnoc  
 

 :sisongaiD  
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 laudividni htiw rehtegot gninnacs revil dna yhpargoignaohc ,yhpargoidar lanimodba ,yllacinilC.1
sih .esaesid eht esongaid yrot  

 a si negitna sa diulf ditadyh deretlif gnisu tset cigrella cimredartni dna ,tset niks s’inosaC .2
.esaesid siht fo ecnelaverp eht gnitamitse rof eulav emos fo tset gnineercs  

 ,tset ydobitna tnecseroulf eht ,tset noitanitulgga xetal eht ,TFC ,sa hcus ,stset lacigoloreS .3
onummi - esaesid eht fo ygoloimedipE eht gniyduts rof lufpleh era .cte siseroportcele . 

 
slamina ni sisongaiD  

p edam yllamron si sisongaid eht slamina doof eht nI metromtso  
 tluda fo noitratsnomed yb ro MP ta edam si noitamrifnoC susolunarg.E   sgod fo secef eht ni

.edicineat rehto ro letnauqizarp htiw degrup  
 

 lortnoc dna noitneverP  
 

• p sa sgod fo gnildnah eht ni eneigyh lanosrep gnivorpmi rof stroffe lanoitacude htaeH  ste
noinapmoc dna  

•  eht fo lasopsid reporp eht dna laffo war ot ssecca gniniag morf sgod fo noitneverp ehT
.erusaem lortnoc laitnesse na si laffo  

• .)sgod yarts fo lortnoC( noitalupop god eht gnicudeR  
• nemtaert ssam yb noissimsnart eht ni elor ’sgod  gniziminiM  gk/gm 5 :letnauqizarp( t

.)thgiew ydob  
•  .secef god yb noitanimatnoc latnemnorivne fo lortnoC  
• pihsrenwo god elbisnopser ot noitaler ni  sremraf eht yllaicepse cilbup eht fo ssenerawA  
• idemmi dna ylreporp ,peehs yllaicepse ,slamina daed fo ssacrac fo lasopsiD  peed yb yleta

noitarenicni ro lairub  
 na si slaffo dna taem detcejer fo lortnoc evitceffe htiw erudecorp noitcepsni taem tneiciffE.8

.erusaem lortnoc laitnesse  
 fo esac ni yllaicepse tnemtaert fo ecitcarp lanoitnevnoc a si stsyc eht fo lavomer lacigruS.9

muh .stneitap na  
 

 
SISOMSALPOXOT  

•  
• smsinagro depahs )noxot( cra yb desuac esaesiD  
• iidnog amsalpoxoT tnega evitasuac eht si sdilef fo naidiccoc lanitsetni na ,  
• tsoh yek eht era staC  
•  fo erac mret gnol dna sgnireffus namuh fo esuaceb  tnatropmi yllacimonoceoicoS

 suomrone era ssendnilb dna noitadrater latnem htiw nerdlihc  
:etisarap fo segatS  

•  etisarap tludA  
• secef eht ni dessap : tsycoo detaluropsnu  
•  ni egats evitcefni :tsycoo detalurops  dna stsycorops owt gnivah si hcaE .tnemnorivne eht

 setiozorops depahs ananab 4 sah ti fo hcae  
• egats gnitseR :setiozydarB  
• egats gniylpitlum :setiozyhcaT  
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elcyc efiL  
 :stsoH  

 eht era ,citsemod dna dliw htob ,staC :evitinifeD stsoh evitinifed ylno   
taidemretnI snamuh  dna yrtluop ,sgip ,taog ,peehs ekil slaminA : e  

 segats owt ni elcyc efiL  
tsoh etinifed dna etaidemretni ni :egats lauxesA  

tsoh etinifed ni srucco :egats lauxeS  
 

nam ni serutaef lacinilC : 
•  a sa rucco yam tI latinegnoc   na ro .noitcefni deriuqca   
•  nemow tnangerP --   ot enorp yllausunu sevlesmeht ton  iidnog .T  lacinilc ro noitcefni

 esaesid  
•  tsrif eht gnirud deriuqca noitcefni lanretam gniwollof rucco yam noitcefni latinegnoC

dna dnoces eht ni deriuqca esoht naht ereves erom era ycnangerp fo  retsemirt   driht
 .retsemirt  

 
noitcefni latinegnoC   fo refsnart latnecalpsnart eht yb srucco amsalpoxoT  ereves eb yam erehT .

 htiw ybab a fo htrib eht ro htribllits ,egairracsim ,noitroba ni gnitluser noitcefni gnitanimluf
eht nI .sisomsalpoxot etuca fo snoitatsefinam   ni tsefinam emoceb yam esaesid eht smrof ngineb

 ereves erom htiw detaicossa si retsemirt tsrif ni noitcefnI .efil tluda neve ro dohh dlihc ,ycnafni
 ,ylagemoneelpsotapeh ,ecidnuaj ,aimeana yb detsefinam eb yam noitcefni latinegnoC .snoisel

a ,sitinedahpmyl  eb yam ereht noitcefni latinegnoc fo morf lacigoloruen nI .sitidorohconiter dn
.noitacificlac lainarcartni dna snoisluvnoc ,sitidiorohconiter  

 
 ni esaesiD nerdlihc detcefni yllatinegnoc  

  )i(  ylno noisiv dehsinimid ylthgils fo tsisnoc yam esaesid dliM  
 ,sulahpecordyh ,sitidiorohconiter gnidulcni sngis fo dartet lluf :nerdlihc desaesid ylereveS)ii(
 tub nommoc tsael eht si sulahpecordyh ,eseht fO .noitacificlac larberecartni dna ,snoisluvnoc

 .sisomsalpoxot fo noisel citamard tsom  
w tnangerp lla fo gnitseT  seirtnuoc emos ni yroslupmoc si noitcefni iidnog .T rof nemo  

sisomsalpoxoT deriuqcA yllatantsoP   
 gnitsegni yb ro ,secef tac detcefni morf stsycoo htiw detanimatnoc retaw dna doof gnitsegni yB

 .taem dekoocnu ro dekooc rednu ni stsyc eussit  
 sitinedahpmyL i .mrof lacinilc devresbo yltneuqerf tsom eht s   deriuqcA yllatantsoP

sisomsalpoxoT   
•  
•  ,niap elcsum ,eugitaf ,hsar  ,esialam ,revef htiw detaicossa eb yam yhtaponedahpmyL

sitiniteroirohc fo esuac nommoc a osla si tI .ehcadaeh dnataorht eros  
• tidnoc eht hguohtlA  esuaceb nemow tnangerp ni lativ si sisongaid sti ,ngineb eb yam noi

 .sutef eht ot ksir eht fo  
•  ni sisomsalpoxot fo noitatsefinam tnatropmi yllacinilc tsom eht si sitilahpecnE

 .stneitap desserppusonummi  
tneitap gnoma htaed fo esuac rojam a si sisomsalpoxoT .SDIA htiw s  
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 nemow tnangerP --   lacinilc ro noitcefni iidnog .T ot enorp yllausunu sevlesmeht ton elihw
 ni seitilamronba lacigoloruen ereves ni tluser nac atnecalp eht ssorca noisavni etisarap ,esaesid

 esuac gnidael a si sisomsalpoxot latinegnoc ;sutef eht  .stcefed htrib fo  
wol  evah yam dna aimeatisarap yraropmet ecneirepxe yam ytironim A -  dna ,esialam ,revef edarg

 .yhtaponedahpmyl  
 .erutcip lacinilc deirav a htiw tneserp nac dna ereves ssel yllausu si nam ni noitcefni deriuqcA

nommoc eht si yhtaponedahpmyL  ,esialam ,revef htiw deinapmocca eb yam dna noitatsefinam tse
.sitiniteroirohc fo esuac nommoc a osla si tI .hsar dna  

 
slamina ni esaesiD : 

T yb desuac si esaesid ereveS  iidnog .  .slamina fo seiceps ynam ni  
:sedulcni sihT  

•  fo eid nac ega yna fo staC  era ytinummi desserped htiw esoht dna snettik ,sisomsalpoxot
.ylekil tsom eht  

•   dna htribllits ,noitroba ,noitacifimmum dna htaed latef ,noitproser dna htaed cinoyrbme
 .peehs dna staog ni htaed latanoen  

• atrom rehgih esuac sgip ni sisomsalpoxot fo skaerbtuO  tluda ni naht sgip gnuoy ni ytil
 .sgip  

• .  dna sdrib ,knim ,stibbar ni rucco sisomsalpoxot fo skaerbtuo daerpsediw dna cidaropS
 .slamina dliw dna detacitsemod rehto  

•  era taht sgod ni rucco yam sisomsalpoxot lataf ,slamina noinapmoc gnomA
of desserppusonummi  .suriv repmetsid tnerrucnoc htiw noitcefni gniwoll  

•  esaesid lacinilc oN  ni devresbo neeb sah  elttac  
 

:ygoloimedipE  
 iidnog .T   htiw nwonk setisarap natilopomsoc tsom eht fo eno gnieb fo noitcnitsid eht sah

 .ecnerrucco sti gnitroper seirtnuoc 081 naht erom  
 ,sesuoh laminA .latinegnoc ro deriuqca :syaw owt ni dettimsnart si sisomsalpoxoT
 eht yb detercxe stsycoo amsalpoxoT yb detanimatnoc yltneuqerf era serutsap dna sdleif ,snedrag

eew owt tuoba rof tsycoo dehs nac tac a ,noitcefni yramirp retfA .stac detcefni  fo snoillim dna sk
 yranidro tsom ot tnatsiser era stsycoO .loots fo elpmas elgnis a ni tneserp eb nac eseht
 .sraey neve dna shtnom rof snoitidnoc tsiom rednu evivrus nac dna snoitidnoc latnemnorivne

nac seilf dna sehcaorkcoc ekil setarbetrevni suogahporpoC   ehT  .yllacinahcem stsyscoo daerps
 ecalp eno morf setimof dna sdrib ,stcesni ,retaw ,dniw yb deirrac eb osla nac stsycoo detalurops
 noissimsnart elbakramer a ssessop dna sesserts latnemnorivne ot tnatsiser era stsycoO .rehtona ot

.ezis llams rieht ot eud  
  eht niatnoc eniws dna taog ,peehs fo esoht yllaicepse slamina doof fo strap elbide ehT

 fo stsyc eussit iidnog.T  dekoocrednu ro waR .slamina ni efil rof tsisrep nac stsyc elbaiv ehT .
htlaeh namuh ot taerht suoires a ,erofereht si slamina detcefni morf taem  neeb sah staog fo kliM .

 namuh eht rof yllaicepse noitcefni fo ecruos a sa tca osla nac dna etisarap eht niatnoc ot dnuof
 era nam dna serovinraC .ksir ralimis a esop ot dnuof neeb ton sah ,revewoh ,klim woC .stnafni

sit fo noitsegni eht yb detcefni yllausu .stsyc eus  
 gnipoleved eht ot atnecalp hguorht setiozyhcat fo egassap sevlovni noissimsnart latinegnoC

 ni taem detcefni fo gnildnah dna stnedicca yspotua dna yrotarobal ot eud snoitcefnI .suteof
.detroper neeb evah sesuohrethguals dna semoh  
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:sisongaiD  

omeD  etisarap fo noitalosi dna noitartsn  
•  rof desu eb nac sraems noisserpmi ro )selcsum dna sedon hpmyl( lairetam yspoiB

 .etisarap eht fo noitceted  
•  era eciM .slamina yrotarobal fo noitaluconi yb stneitap morf detalosi eb nac amsalpoxoT

 .elbitpecsus ylhgih  
•  fo stcudorp dna lairetam yspoib ,FSC ,doolb dezinarepeh ,snoiterces era desu aluconi ehT

 .noitroba fo sesac ni noitpecnoc  
•  ;nillicinep lm/stinu0001( scitoibitna htiw detaert era noitanimatnoc fo detcepsus selpmaS

 .ruoh na rof erutarepmet moor ta dnats ot dewolla dna )nicymotperts lm/gu01  
 

tnemnorivne eht ni stsycoo iidnog .T fo noitceteD  
• oo yb tnemnorivne eht fo noitanimatnoC  yb dehs era stsycoo sa ,daerpsediw si stsyc

 stsycoo fo snoillim etercxe yam staC .eadileF eht fo srebmem rehto dna stac citsemod
 eb yam stsyc eussit ynam dna ,tsyc eussit 1 ro etiozydarb 1 sa wef sa gnitsegni retfa

.esuom detcefni eno ni tneserp  
• ra stsycoO  noitatolf.g.e( sdohtem noitartnecnoc yb stac detcefni fo secef eht ni detceted e

 tcerid yb detceted eb ot tneserp eb yam wef oot esuaceb )noitulos esorcus ytisned hgih ni
.raems  

• neht dna detalurops eb dluohs stsycoo iidnog .T ,noitacifitnedi evitinifed roF   deyassaoib
 .snaidiccoc detaler rehto morf meht hsiugnitsid ot ecim ni  

•  morf detalosi neeb evah stsycoo iidnog .T .lios   
•  naht evitisnes erom eb yam snekcihc dna sgip ot gnideef yb selpmas lios fo yassaoiB

 sgip ecnis lios ni stsycoo fo noitanimreted tcerid  eno sa wef sa gnideef yb detcefni eb nac
 . tsycoo  

•  ni stsycoo iidnog .T fo noitceteD retaw  . tluciffid erom si ,revewoh hcihw  
 

ygoloreS : 
 nac )ASILE dna FI ,noitanitulgga ,FC ,AHI ,tset eyd eulb enelyhtem( stset lacigolores deriaP

ts noitcefni eht enimreted  .nam/lamina fo suta  
 

lortnoC dna noitneverP : 
.smsinagro eht sllik Co66 ot taem gnitaeH .laitnesse si taem fo gnikooc reporP.1  

 llew era semoh eht ni dna sesuoh rethguals ni si taem war gnildnah ni tnerehni sdrazah ehT .2
nah sa hcus serusaem dna dezingocer .detpoda eb dluohs sevolg rebbur fo gniraew ro gnihsaw d  

non era seceaf s’tac ni styscoo dessap ylhserF .3 - non erofereht dna detalurops -  reporP .evitcefni
noitcefni fo ksir eht setaivbo teliot eht nwod gnihsulf ro noitarenicni yb egats siht ta lasopsid  

C .4  dna )stnedor dna sdrib dliw ,taem war fo noitsegni tneverp( stac tep fo teid fo lortno
.syarts fo noitanimile  

 eb dluohs saera yalp s’nerdlihc erofereht ;noitcefni fo ecruos elbarud a tneserper lios dna dnaS .5
.stac ot elbisseccani edam  

niddehs stac teP .6  dna enizaidahplus htiw detaert dna detalosi eb yliraropmet nac stsycoo g
 amsalpoxot dellik lonehp gnisu slamina ni detpmetta neeb sah sixalyhporponummI .eniahtemiryp

.sseccus emos htiw amsalpoxot detaidarri dna  
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suteof eht sA .7   yb noitcefni fo ecnadiova ,noitces elbarenluv tsom eht tneserper setanoen dna
 dna scinilc latanetna ni pu kcehc lacigolores enituoR .tnatropmi yrev si nemow tnangerp

.suteof eht gnitcetorp ni pets elbaulav a eb dluow srehtom detcefni fo tnemtaert  
 

SISAINAMHSIEL  
 

aozotorp A : ainamhsieL  
:smrof lacigolohprom owT  

 :etogitsamorP  
• .dne roiretna eht raen mullegalf a gnivah ydob depahs eldnipS  
• .erutluc laicifitra dna ylfdnas fo tug eht ni sruccO  
• etib eht yb  niks eht otni decudortni si hcihw egats evitcefnI  .ylf fo  

 :)seidob DL ,seidob novonoD namhsieL ( etogitsamA  
• .dne tnulb eno htiw epahs  diovO  
•  setarbetrev ni metsys lailehtodneoluciter ro niks eht fo sllec raelcunonom eht ni dnuoF  

sisinamhsieL fo sepyT  
1 alaK (sisinamhsiel larecsiV. -  )raza  

•  yb desuaC d .L inavono    
• metsys lailehtodneoluciter eht tuohguorht  sezisatsatem niks morf  snoiseL  

 sisainamhsiel suoenatuC.2  
•  yb desuaC aciport ainamhsieL  
• .ti ot stimil noitcefni dna niks ni noisel yramirP  

 )aidnupsE (sisainamhsiel suoenatucucuM .3  
•  yb desuaC sisnielizarb.L    
•  noitcnuj suoenatucocum dna niks ,sdnalg hpmyl ni sisatsateM  

 
sisainamhsiel  larecsiV  

:serutaef lacinilC  
• I- shtnom 4 si mumitpo ,sraey owt ot shtnom wef :doirep  
• neelps degralne eht morf nigram latsoc tfel eht woleb trofmocsiD  
• icame dna kaeW eugnot naelc dna teid doog htiw tub ecnaraeppa deta  
• revef sah eh taht erawanu etiuq tub  F201 fo erutarepmeT  
• doog si etiteppa dna aimeaxot on tub revef ciretne ekil si reveF  
•  lairalamitna yb detceffanu tub srogir dna sllihc htiw revef ekil airalam fo tesnO sgurd  
• .doirep degnolorp a rof eunitnoc yam revef ralugerrI  

alaK tsoP - dionamhsieL lamreD raza  
•  htiw sisinamhsiel larecsiv fo tnemtaert fo raey eno tuoba retfa sraeppa noitidnoc sihT

.sdnuopmoc ynomitna muidos  
•  ed ,sehctap suotamehtyre :snoisel niks era erehT  eht revo seludon ro sehctap detnemgip

.shgiht fo stcepsa renni ,smraerof ,ecaf  
• snoisel eht ni tneserp era seidob DL  
• .tsoh eht fo  esnopser enummi fo tluser eht si nonemonehp  ehT  
• .noitcefni morf yrevocer htiw raeppaer dna espaler gnirud raeppasid snoitpurE  
•  .sesac hcus ni evitisop si ytivitisnesrepyh deyaleD  
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ygoloimedipE  
•  ,ylf dnas fo etib eht yb noissimsnart nam ot naM )rotcev (eepitnegrea  suomotoboelhP . 
• .reffus osla nac nerdlihC .detceffa ylniam stnecseloda dna stluda gnuoY  
• wol tceffa esaesiD - onoce oicos elpoep fo puorg cim  
• desab esuoh si tI  
•  etatilicaf esuoh eht edisni rettam cinagro fo noitcelloc ,noitalitnev lli ,gnidworcrevO

noissimsnart  
•  etatilicaf )%07 evoba(ytidimuh hgih dna edtutitla hgih ,noitategev esned ,lios laivullA

scimedipe  
• (seninaC :riovreseR  )noissimsnart citavlys ni slakcaj ,noiger nabru ni sgoD  
• ayneK ni dnuof neeb evah stnedoR  

 
sisongaiD yrotarobaL  

• etisarap fo noitartsnomeD tceriD  
• .seidob DL rof yspoib revil ro neelps ,worram enob eht fo noitanimaxe cipocsorciM  
• aripsa worram enob fo erutluC  ,muidem NNN ot lairetam yspoib neelps dna revil ,et

etogitsamorp rof enimaxe dna keew a rof C22 ta etabucni  
ecnedive tceridnI .2  

• .aineportuen evitaler htiw ainepocueL .1  
• tset edyhedlA .2  
•  seidobitna fo noitartsnomeD .3  

tset edyhedlA  
•  alaK ni sllec amsalp yb nilubolg fo noitcudorp dekraM :lapicnirP -  stceted tset ehT .raza

.snilubolg eseht  
• :dohteM  
• edyhedlamrof %04 fo pord eno + mures lm 1  
• .srh 2  rof evael dna xiM  
• ihtiw noitamrof yllej htiw gnola roloc etihw gge fo yticapO :tset evitisoP  srh 2 ot nim 02 n  
• .ecnallievrus rof doog si tset ehT  
• 2 retfa ylno evitisop si tset esuaceb tset citsongaid sa doog toN -  dna noitcefni fo shtnom 3

.eruc fo shtnom 6 retfa evitagen semoceb  
seidobitna fo noitartsnomeD  

• tset noitaxiF tnemelpmoC  
•  tceridnI )TFI (tset ydobitnA tnecseroulF  
• ASILE  
•  )noitcaer ytivitisnesrepyh deyaleD (tseT nikS ainamhsieL  

 
siainamhsieL suoenatuC  

•  .sraey owt ot eno eb yam ti sesac emos nI .shtnom xis ot skeew weF :doirep noitabucnI  
•  etisarap ehT .sesac eht fo ytirojam ni setareclu hcihw ,eludon llams a sa snigeb noisel ehT

 .nigram der eht gnola dnuof si  
•  .ylsuoenatnops slaeh eros ehT  
•  dna ecaf eht no ylralucitrap ,ydob eht fo strap desopxe no detubirtsid era seros ehT

.seitimertxe  
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• owT   :seilfdnas fo seiceps isatpap sumotoboelhP   dna itnegres sumotoboelhP   siht timsnart
 .sisainamhsiel epyt  

cimedipe gnirud lamina retsoob tca sgoD  
 

siainamhsieL suoenatucocuM  

•  sisneilizarb ainamhsieL fles modles ,elpitlum ro elgnis secudorp -  ni sreclu gnilaeh  eht
 .citahpmyl fo tnemevlovni yb deinapmocca si noitidnoc ehT .egats suoenatuc yramirp

 .siainamhsiel suoenatucocum ot dael sreclu yramirp detaertnU  
•  fo mrof laitnesse si seludon gnicudorp ,citahpmyl eht gnola daerps snoisel citatsatem ehT

esaesid eht  
ripaT  esoN  

•  .llews eson dna spil ,deyortsed era segalitrac laegnyrahp dna lasan hcihw ni noitidnoc A  
• .noitcefni yradnoces htiw sselniap ro lufniap eb yam noitidnoc ehT  
•  .noitidnoc fo epyt suoires a si siainamhsiel suoenatucocuM  
• t ralimis era snoisel yramirp ehT  reppu fo asocum eht ni siainamhsiel suoenatuc o

.tcart yrotaripser  
•   .eson ot detcirtser snoisel ,stneitap eht fo driht owt nI  
•  :sa sessergorp noisel ehT .devlovni osla spil dna etalap ,xnyral ,xnyrahp ,sesac fo tser nI

tsurc llamS ------ noitareclu ------ sore noi -----  eb yam mutpes lasaN .seussit fo noitcurtsed
 .deyortsed  

 
 

 
sesaesiD citonooZ fo noitacidarE dna lortnoC ,noitneverP  

 
:lortnoC   yllacol a ot ytilatrom ro ytidibrom ,ecnelaverp ,ecnedicni esaesid fo noitcuder ehT

 ot deriuqer era serusaem noitnevretni deunitnoc ;stroffe etarebiled fo tluser a sa level elbatpecca
 .sesaesid laeohrraid :elpmaxE .noitcuder eht niatniam  

 
 �  noitneverP rp  yb sa hcus ,esaesid fo ecnerrucco eht tneverp ot serusaem srevoc ylirami

.srotcaf ksir fo snoitcuder  

  era esehT .dehsilbatse ecno secneuqesnoc sti ecuder dna ssergorp esaesid tserra ot snaem osla tI
ro tserra taht noitneverp yraitret dna yradnoces sa nwonk   stceffe sti dna esaesid gnitsixe drater

 eht dna sespaler fo ecnerrucco eht ecuder ot ro ;tnemtaert etairporppa dna noitceted ylrae hguorht
.noitatilibaher evitceffe ,elpmaxe rof ,hguorht snoitidnoc cinorhc fo tnemhsilbatse  

:noitacidarE  noitcuder tnenamreP   a yb desuac noitcefni fo ecnedicni ediwdlrow eht fo orez ot
 .xopllams :elpmaxE .stroffe etarebiled fo tluser a sa tnega cificeps  

 lortnoc dna noitneverp fo sdohteM  

• noissimsnart fo  noitpurretnI  
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• noitcefni fo riovreser gnillortnoC  

• op elbitpecsus gnitcetorP noitalup  

noissimsnart fo noitpurretnI .1  

.1.1   ro tneitap morf tnega suoitcefni eht tneverp ot tnemnorivne fo stnenopmoc emos gnignahC
 tpurretni lliw retaw fo noitanirolhc ,.g.e ,tsoh elbitpecsus fo ydob eht gniretne morf reirrac

ot retaw morf tnega arelohc  .tsoh  
 .2.1  fo noitaregirfer tpmorp ,gnikooc etauqeda ,gnihsaw dnaH :sesaesid  citonooz enrob dooF

 lamina ni eneigyh ekil eneigyh doof fo tnemhsilbatsE .doof detanimatnoc fo lawardhtiw dna doof
corp dna gnildnah ni eneigyh ;rethguals fo eneigyh ;noitcudorp .sffuts doof gnisse  

.3.1 .secalp gnideerb sti dna rotcev eht ta yliramirp serusaem lortnoc :enrob rotcev nehW  
4.1  dna eneigyh lanosrep ,tnemtaert dna sisongaid ylraE :noissimsnart ielcun telpord ro stelporD .

.snoitercxe dna snoiterces fo gnildnah reporp  
5.1 .  gnirud eneigyh yb )srehto ,taf ,senob ,sedih ,loow( stcudorp lamina fo ytefas erusnE

.tropsnart ,gnissecorp ,egarots ,noitcelloc  
.6.1   dna lasopsid ssacrac lamina reporp yb sehsaw dna sessacrac lamina fo esu ro ytefas erusnE

.lasopsid egabrag/atercxe  
 

 .2  :noitcefni fo riovreser gnillortnoC ehT   riovreser stnega suoitcefni rof   tatibah lapicnirp eht si
 eht rof yrassecen si riovreser ehT .seilpitlum dna sevil tnega suoitcefni cificeps a erehw

oma tneiciffus ni ylpitlum ot ro ,evivrus ot rehtie tnega suoitcefni  a ot dettimsnart eb ot tnu
 .g.e ,tsoh elbitpecsus  lios   rof riovreser eht si  inatet muidirtsolC   ro retaw  riovreser eht ,

rof  alihpomuenp allenoigeL . 

g.e ( riovreser lamina htiw ysae eb yam riovreser eht fo noitanimilE  ,sisolucrebut enivob .
 .snamuh ni elbissop ton tub )sisollecurb  

:esirpmoc lortnoc riovreser fo serusaem lareneG  

.pets tnatropmi tsrif eht si sihT :sisongaid ylraE.1.2  

noitacifitoN.2.2  eht ot deifiton eb dluohs ti ,detcepsus neve ro detceted neeb sah esaesid ecnO :
 era hcihw elbaifiton era sesaesid emoS .serusaem lortnoc lliw taht ytirohtua htlaeh lacol

.htlaeh cilbup ot )sdrazah( secanem suoires fo eb ot deredisnoc  

aem tI :noitalosI.3.2  ro snosrep detcefni fo ,ytilibacinummoc fo doirep eht rof noitarapes sn
 .noissimsnart tceridni ro tcerid eht timil ro tneverp ot sa secalp hcus ni srehto morf slamina

oitalupop  gnitcefni eht gnilcricne.e.i ”noitazinummi gnir“ yb elbissop osla si noitalosI  a htiw n
.daerps ot elbanu si noitcefni eht mohw hguorht eno enummi fo reirrab  

 ,riovreser eht ni llits si ti nehw tnega suoitcefni eht llik ot si evitcejbo ehT :tnemtaerT.4.2
 ,esaesid fo ytilibacinummoc eht secuder tnemtaerT .detanimessid si ti erofeb.e.i  eht trohs tuc

 laudividni eb nac tnemtaerT .sesac yradnoces fo tnempoleved eht tneverp dna ssenlli fo noitarud
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 eht stceffa dna ecnatsiser gurd ecudni yam tnemtaert etauqedanI .tnemtaert ssam ro tnemtaert
.yparehtomehc yb lortnoc  

 neeb sah tI :enitnarauQ.5.2  ro slamina hcus fo tnemevom fo modeerf fo noitatimil eht sa denifed
 noitabucni lausu tsegnol eht naht regnol on emit fo doirep a rof esaesid ot desopxe snosrep

.noitalupop detcefninu morf detcefni fo tcatnoc eht tneverp lliw sihT .esaesid eht fo doirep  

P.3 noitalupop elbitpecsus gnitcetor  

 a si seibaR .namuh dna slamina rof elbaliava era seniccav lareveS :noitazinummi evitcA.1.3
.elpmaxe doog  

 si ro derrucco tsuj sah erusopxe ot erusopxe nehw ylno lufesU :noitazinummi evissaP.2.3
d wef txen eht nihtiw elbissop 1 elbairav dna trohs si ytinummI .sya - .skeew 6  

sixalyhporpomehC.3.3  
 sesaesid kcotsevil ,seirtnuoc emos nI .)s(riovreser lamina sti morf negohtap eht gnitanimilE.4.3

ht dna ,detacidare neeb evah sisolucrebut enivob dna sisollecurb enicrop dna enivob sa hcus  e
 fo ecnelaverp allenomlaS   .decuder yltnacifingis neeb sah yrtluop ni  

.noitaniccaV.5.3  
 .lortnoc kcit dna aelF.6.3  

 serusaem lortnoc esaesid rehto dna ,snegohtap rehto ro setisarap ciretne rof gnitset cidoireP.7.3
lpoep tcetorp osla nac slamina citsemod ni  .e  

 ,ylppus retaw ,gnisuoh retteb ekil efil fo ytilauq eht ni tnemevorpmI :serusaem cificeps noN.8.3
.noitirtun ,noitatinas  

 

ecnallievruS.4   dna ,noitaterpretni ,sisylana ,noitcelloc citametsys gniogno eht sa denifed si
emoctuo fo noitanimessid - tad cificeps  noitaulave dna ,noitatnemelpmi ,gninnalp eht ot laitnesse a
 .ecitcarp htlaeh cilbup fo  

 :ecnallievrus yranireteV  eht htiw tsissa snairaniretev ,sredivorp erachtlaeh eniltnorf sA
 dna ,gnitroper ,sisongaid ,noitingocer .slamina ni esaesid citonooz fo lortnoc   na nehW

 eht tsissa nac snairaniretev ,dezingocer si kaerbtuo ro dnert esaesid citonooz lausunu
 yllacipyt strela htlaeH .esaesid lamina rof ecnallievrus decnahne hguorht noitagitsevni

smotpmys sa llew sa sksir lanoitapucco yraniretev no noitamrofni edulcni  dna ,sisongaid ,
 ni sa ,smetsys trela yraniretev eb dluohs erehT.slamina ni esaesid eht rof slocotorp gnitroper

 .skaerbtuo esaesid lamina ro citonooz fo noitacifiton dipar rof ,seirtnuoc depoleved  
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Zoonoses are diseases and infections that are naturally transmitted between  vertebrate 

animals (sometimes by a  vector)  and humans (WHO) 

Out of 1,415 pathogens known to infect humans, 61% were zoonotic. About 75% of the new 

(emerging) diseases that have affected humans over the past 10 years have been caused by 

pathogens originating from  animal or from products of animal origin 

Zoonotic diseases are an emerging public health problems and  have high overall impact on 

human health, animal health and hence on livelihood and ecosystem 

Among those zoonoses recognized today as particularly important are anthrax, plague, 

brucellosis, Bovine tuberculosis, leptospirosis, salmonellosis, spotted fever caused by 

Rickettsiae, rabies, several common arthropod borne viral infections (arboviral infection), 

certain parasitic diseases, especially cysticercosis, hydatid disease, trypanosomiasis and 

toxoplasmosis , emerging zoonotic diseases-Ebola, SARS, Avian flu, MERS, Zika others  

Zoonosis (plu. Zoonses) 
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Rudolf Virchow (1821-1902) a German physician and pathologist coined the term "zoonosis" 

to indicate an infectious disease that is passed between humans and animals. He became 

interested in the linkages between human and veterinary medicine while studying a 

roundworm, Trichinella spiralis, in swine.  

He said, “between animal and human medicine there are no dividing lines--nor should there 

be.” 

WHO in 1959 defined that Zoonoses are "those diseases and infections which are naturally 

transmitted between vertebrate animals and man". 

History of Zoonosis 
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Classification mainly based on 

 According to the etiological agents:  

Bacterial zoonoses e.g. anthrax, brucellosis, plague, leptospirosis, salmonellosis, 

lyme disease 

Viral zoonoses e.g. rabies, arbovirus infections,  yellow fever, influenza, Ebola, zika 

Rickettsial zoonoses e.g. murine typhus, Q-fever 

Protozoal zoonoses e.g. toxoplasmosis, trypanosomiasis, leishmaniasis 

Helminthic zoonoses e.g. echinococcosis (hydatid disease), taeniasis, schistosomiasis 

Fungal zoonoses e.g. aspergillosis, histoplasmosis, cryptococcosis,  

Ectoparasites e.g. scabies, myiasis  

 Classification of Zoonosis 
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According to the mode of transmission  
Direct zoonoses 

These are transmitted from an infected vertebrate host to a susceptible host (man) by direct 

contact, by contact with a fomite or by a mechanical vector. The agent itself undergoes little or no 

propagative or developmental changes during transmission,  

e.g. rabies, anthrax, brucellosis, leptospirosis, toxoplasmosis. 

 

Cyclozoonoses 
These require more than one vertebrate host species, but no invertebrate host for the completion of 

the life cycle of the agent,  

 e.g. echinococcosis, taeniasis. 

 

 Metazoonoses 
These are transmitted biologically by invertebrate vectors, in which the agent multiplies and/or 

develops and there is always an extrinsic incubation (prepatent) period before transmission to 

another vertebrate host  

e.g., plague, arbovirus infections, schistosomiasis, leishmaniasis. 

 

Saprozoonoses 
These require a vertebrate host and a non-animal developmental site like soil, plant material, 

pigeon dropping etc. for the development of the infectious agent  

e.g. aspergillosis,  cryptococosis, histoplasmosis,  

 Classification of Zoonosis 
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 According to the reservior host:  

Anthropozoonoses: Infections transmitted to man from lower vertebrate animals e.g. 

rabies, leptospirosis, plague, arboviral infections, brucellosis and Q-fever. 

 Zooanthroponoses/reverse zoonosis: Infections transmitted from man to lower 

vertebrate animals e.g. streptococci, staphylococci, diphtheria, enterobacteriaceae, 

human tuberculosis in cattle and parrots. 

Amphixenoses: Infections maintained in both man and lower vertebrate animals and 

transmitted in either direction e.g. salmonellosis, staphylococcosis 

 Classification of Zoonosis 
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 Emerging infectious disease is a one that is caused by a newly discovered 

infectious agent or by a newly identified variant of a known pathogen, which has 

emerged and whose incidence in humans has increased during the last two 

decades and is threatening to increase in the near future 

 

 A re-emerging infectious disease is a one which was previously controlled but 

once again has risen to be a significant health problem. 

 It also indicates a disease which was formerly confined to one geographic area, 

has now spread to other areas    

  

Emerging and Re-emerging Zoonosis 
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Emergence of infectious diseases 

Morens et al., 2004, Nature 430, 242-49 
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Ebola in Africa: the end of a tragedy?  

http://www.economist.com/blogs/graphicdetail/2016/01/daily-chart-12 



 Ecological changes in man's environment 

With the expansion of human population, man is forced to exploit the virgin territories 

and natural resources which increases exposure to potential pathogens in the new 

territories 

 Genetic drift and shift (influenza)   

 Modification of the immunological status of populations 

  Change in susceptibility of populations; vaccination 

 Handling animal by-products and wastes (occupational hazards) 

Q-fever in abattoir and rendering plant workers, tick borne diseases in wood cutters, 

salmonellosis in food processors, bovine tuberculosis in farmer 
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Reasons for zoonotic disease emergence 



  Increased trade in animal products 

Countries which import hides, wool, bone meal, meat, etc. from an area where some of 

the zoonoses are endemic, are likely to introduce the disease into their territories, e.g. 

salmonellosis, foot and mouth disease, anthrax, Newcastle disease etc. 

 Increased density of animal population 

Animals may carry potential risk of increased frequency of zoonotic agents in man e.g. 

dermatophytosis, tuberculosis, brucellosis etc. 

 Transportation of virus infected mosquitoes 

Aircraft, ship, train, motor and other vehicles bring the viruses in to a new area, e.g. 

yellow fever, Chikungunya fever, dengue fever , Zika virus etc. 

 Cultural anthropological norms 

Consumption of raw animal products (raw meat, milk or blood) as a cultural habit 

expose the population to zoonotic diseases eg. Brucellosis in pastoral communities  
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Reasons for zoonotic disease emergence 



People at higher risk of zoonotic diseases   

Poverty affected communities 

Pastoralists and people with close contact with livestock 

People with low population immunity (HIV, age) 

Areas of altered climate and increased vector range 

Areas of political unrest and population migration 

Natural disaster affected areas 

Areas of deforestation and altered biodiversity 

People affected by global trade and travel 
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Bacterial Zoonotic diseases 

  Zoonoses can be classified by infectious agent type: Bacteria, Viruses, Parasites, 

Fungi, Prion  

• Bacterial Zoonosis:  

• Zoonotic tuberculosis, Anthrax,, Brucellosis , Salmonellosis, Escherichia coli 

O157:H7, Camplyobacteriosis, Leptospirosis, 
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Zoonotic Tuberculosis  

• Zoonotic tuberculosis is human tuberculosis caused by Mycobacterium bovis which originated 

from animals 

•  M. bovis – a wide host range affect domestic and wild animals, and humans 

– Cattle 

– Humans and non-human primates 

– Goats, sheep, cats, dogs, pigs, buffalo, badgers, possums, deer, elk, bison, horses, foxes, 

hares, ferrets, antelope, camels, llamas, alpacas 
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Causes of Human TB   

• Developed countries estimates 

– M. tuberculosis: 99% of cases 

– M. bovis: 1% of cases (at present) 

– Prior to pasteurization (1908) – estimated 10-30% of human TB cases due to 

M. bovis in US 

• Developing countries 

– Unknown, but M. bovis likely to account for higher percentage of disease 

where organism is enzootic in cattle and pasteurization is not widely used 

(e.g., parts of Africa)  

– Presently, 10-15% HTB caused by M. bovis (Ashford et al., 2001) 

– Poor countries, which are high burden for TB, rely on AFB smear – do not 

perform cultures so difficult to differentiate  
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In Africa, nearly 85% of livestock and 82% of the 

human population live in areas where the disease is 

endemic or partially controlled 

Human disease caused by M. bovis has been 

confirmed in African countries.  

• Egypt (6.4%), Nigeria (3.9%), Tanzania 

(36% from Lymph node biopsy-LNB)- Cosivi 

et al., 1998 

• Ethiopia (17%- Kidane et al., 2002 from LNB 

in  Butajira)- controversial – 

-Recently, Gumi et al., 2012- 1.73%- Borna 

from PTB, Mamo et al., 2013- 1.3%-Afar from 

PTB cas 

Zoonotic tuberculosis 

Cosivi et al., 1998. Emerg. Infec. Dis 
Gezahegne M-CVMA Zoonosis VLT III 2020 



Manifestations of Tuberculosis Caused by M. bovis in human 

• M. tuberculosis disease and M. bovis disease in humans are clinically and 

radiographically indistinguishable 

• Differentiation depends upon laboratory isolation and identification 

– Culture based biochemical tests 

– Molecular techniques- Confirmatory   
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Phylum: Actinobacteria, Family: Mycobacteriaceae, Genus: Mycobacteria 

~198 species of Mycobacteria  (http://www.bacterio.net/mycobacterium.html) 

Thick cell wall composed of lipid 

All species in the genus Mycobacterium show ~ 94.3% sequence similarity of 

genes in the DNA 

Genus: Mycobacterium  

SEM 15549x Photo: Janice Haney Carr 
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Mycobacterium tuberculosis complex   

Mycocbacterium tuberculosis, M. africanum, M. bovis, M. caprae, M. microti, 

M. pinnipedii, M. canettii  

 High genetic similarity (99.95%) at a nucleotide level 

Differ with respect to host range, pathogenicity, limited phenotypic and /or 

genotypic traits  

Major public health problem  

M. bovis has the largest host range (domestic and wild animal, human) 
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 Approximately 1.7.billion  (23%) individuals of  the world population 

estimated with latent TB  (Houben and Dodd, 2016- PLoS Med , Vol 13)  

 About  10 million new cases and 1.3 million TB death in 2017 (WHO, 2018) 

Mycobacterium tuberculosis complex   

(WHO, 2018) 
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Epidemiology of BTB in Ethiopia  (2000-2016) 



Source of pathogenic mycobacteria 

 Usually infected animals  

 Mycobacterium bovis – respiratory discharge, faeces, milk, urine and semen 

 M. avium and  M. paratuberculosis –shed in faeces  

 M. tuberculosis – mainly respiratory discharges 

  Wild animal reservoirs of M. bovis  

 Badgers in Europe , Brush-tailed opossums in New Zealand, Cape buffalo in East 

Africa, deer in Europe and America  

 No information on Ethiopian wildlife reservoir  

 Mycobacteria are resistant to physical influences , will retain their viability in soil and 

dried faeces  for many months 

 Atypical (opportunistic) mycobacteria widespread in soil, pasture, marshland and 

water  
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Pathogenesis  M. bovis   
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+ 

+ 

Granuloma formation and caseous necrosis 
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Chronic TB case 
(Photo: G.Mamo) 

Typical TB granuloma 
lesions  *Lung LN) 
 (Photo: G.Mamo)c 



Tuberculous lesions in Cattle  
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BTB granuloma le) 
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Laboratory diagnosis    

Mycobacteria causing TB  and atypical mycobacteria  

Specimens  

 From live animals –aspirates from cavities, lymph nodes, biopsies, tracheobronchial lavages,  and milk 

 From dead animals – tuberculous lesions from lung, lymph nodes and other tissues 

Direct microscopy  

 The Ziehl-Neelsen (acid-fast) stain is used to stain smear form lesions and other specimens 
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ZN  (acid-fast )staining  
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Laboratory diagnosis    

Mycobacteria Isolation   

 Preliminary procedures which are  necessary to recover slow-growing mycobacteria 

  Selective decontamination- to reduce fast-growing contaminating bacteria such as 5% oxalic acid, 2-4% 

NaOH, 1% quaternary ammonium compound, hexadecylpyridinium chloride (HPC)  

 Digestion of mucus – to release mucin-trapped mycobacteria from sputum for growth in   

  culture medium such as zephiran-trisodium phosphate 

 Centrifugation of specimen- allow to concentrate small numbers of mycobacteria for smear or  

  culture  

  Media for mycobacteria  

 Egg-based Lowenstein-Jensen (LJ) , Stonebrinks media ,  Middle brook (MB) 7H10 agar 

 Media are prepared as solid slants in screw-capped bottles  

 Malachite green dye (0.025g/100m) – used as selective agent 

 M. tuberculosis, M. avium and many atypical mycobacteria require glycerol for growth 

 M. bovis require sodium pyruvate supplement  for growth and glycerol inhibits growth 

  M. paratuberculosis requires mycobactin (iron supplement) 

 Incubation of media  at 370C for up to 8wks -12wks 

  M. leprae, M. lepraemurium and mycobacteria causing bovine skin tuberculosis has not  been cultured in 
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Laboratory diagnosis    

Mycobacteria Identification  

 Colony morphology  

 Eugonic- characteristics ‘rough, tough and buff’ colonies – M. tuberculosis while  M. avium  has whitish, sticky 

colonies that break up easily 

 Dysgonic-  sparse, thin and moist-sheen colony growth of M. bovis on media containing glycerol, however  M. bovis grows 

well on pyruvate containing media as smooth colony  

  Pigment production and response to light  

 Chromogenic – pigment producing mycobacteia 

 Photochromogenic and Scotochromogenic  

 Non-chromogenic  

 Microscopic appearance – mycobacteria from culture appear red-staining, thin, long rod in ZN stain 

 Biochemical tests 

 Niacin production 

 Deamination of pyrazinamide  

 Nitrate reduction  

 Susceptibility to thiophen-2-carbonic acid hydrazide (TCH) 
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M. tuberculosis on 
Lowenstein-Jensen medium 
 



Laboratory diagnosis    
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Laboratory diagnosis    

Molecular methods of  Identification of mycobacteria  

  Nucleic acid probe methods – for identification of  M. tuberculosis complex, M. avium complex and 

 atypical mycobacteria  

 Multiplex PCR method ,  Region of Deletion (RD) PCR method,  Spoligotyping method ,  RFLP 

 method ,  MIRU-VNTR method , 16S rRNA sequencing  

 Multiplex PCR from camel samples ( Mamo et al ., 2011, PLos One Volume 6 | Issue 1 | e15862)  
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M. bovis  
SB1519 
PTB human 

M. bovis  
SB1519 
PTB human 

Spoligotyping   

Spoligotyping results from Human PTB patients Afar-(Mamo,2014) 
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Field and Laboratory immunologic tests for tuberculosis    

Single Comparative Intradermal Tuberculin test  (SCIDT) 

  Tuberculin (PPD, purified protein derivative)- prepared from M. bovis or  M. avium , is a complex 

 mixture of mainly proteins, lipids, and carbohydrates  

 SCIDT involves injection of avian and bovine tuberculins simultaneously at different sites (12cms  apart) into the 

skin of the neck  

 Tuberculous animal show a delayed-type hypersensitivity reaction at the injection site in around  72hrs post-

inoculation 

 The reaction is characterized by thickening of the skin due to mononuclear cell infiltration – indurations of skin 

4mm or more than the avian PPD injection site  and the animal is termed as bovine reactor  

 False positive can occur in case of infection with other mycobacteria  other than M. bovid s (eg. M. avium, atypical 

mycobacteria) 

 False negative ( unresponsiveness) can also occur and is called Anergy – might be caused by different reasons- 

immunological, physiological status (postpartum  period),  
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Laboratory diagnosis    

Serological tests  

 Other tests include ELISA, gamma interferon assay using whole blood (Bovigam) have 

been developed  

Histopathology  

 In Ziehl-Neelsen (acid-fast) stained smear of scrapings  from granuloma or 

biopsies/fine needle aspirate of the lymph nodules shows  numerous long, slender, 

acid-fast rods are seen 

      Histopathological sections stained with ZN staining shows also acid-fast mycobacteia  

  Mycobacteriological culture isolation should be  attempted  for confirmation and 

characterization 

 

Gezahegne M-CVMA Zoonosis VLT III 2020 



Zoonotic TB in Ethiopia  

 Isolation of M. bovis from human lymphadenitis cases in Ethiopia indicate the role of M. bovis in 

the increasing human TB cases(Kidane et al., 2002) 

M. bovis was found to be cause for 17.1% (6/35) TB lymphadenitis in Butajira, South 

Ethiopia based on PCR- but recent work showed no M. bovis from FNA collected from 

the same area – Controversial   

 With increasing HIV infection in Ethiopia and the practice of  consumption of raw animal 

products by most of Ethiopian population there is a potential risks of  zoonosis of M. bovis in 

human 

 In rural areas of Ethiopia most people drink raw milk and have very close contact with cattle 

(sharing shelter at night) can intensify the risk of transmission and spread of M. bovis  

 Regassa (2005) demonstrated that cattle owned by TB patients had higher prevalence (24.3%) 

than cattle owned by non tuberculous owners (8.6%). And the author also noted that 16.7% of 

42 human isolates were identified as M. bovis 
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Risk factors for transmission of BTB from Animal to human in Ethiopia 

Close Physical contact :  

• Close physical contacts between human and potentially infected animals is present, 

particularly  in rural areas of the country  

• Domestic animals enclosed in the same house with the owner and this create a 

potential risk for aerogenous transmission of Mycobacterium spp. from animals to 

human or vice versa.  

Consumption of raw milk and meat 

• The most prevalent form of the disease in man caused by M. bovis is extra 

pulmonary tuberculosis  

• This is mainly due to consumption of raw milk and consumption of raw meat, fresh 

animal blood consumption as a cultural habit by most Ethiopian are the most 

important potential risk for M. bovis infection in Ethiopia.  
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Risk factors of transmission  
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Human 

Domestic animals 

Wild animals Gezahegne M-CVMA 
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Co-infection with HIV/AIDS  

• Human immune deficiency virus is the leading risk factor for tuberculosis 

• In study conducted at Butajira, South Ethiopia, HIV infection is associated with mycobacterial 

species (Kidane et al., 2002). The result showed that there is higher tuberculosis infection in HIV 

positive patients 10/11 (90.9%) than HIV negative 25/29 (86.2%).   

Gezahegne M-CVMA Zoonosis VLT III 2020 



Lack of control Mechanisms  

• For control and elimination of BTB the implementation of test and slaughter policy 

has been shown to be efficient in developed countries 

• This control strategy is not feasible to apply in most developing countries 

• In Ethiopia,  this measure can not be adopted in practice due to:  

•Lack of knowledge on the actual prevalence 

•The existing technical and financial limitations  

• cultural and traditional beliefs  

• In addition, lack of practice pasteurization of milk and eating of raw meat is some of 

the potential risk for zoonosis of BTB in Ethiopia 

• Few attempts have been undertaken in government owned dairy farms Eg. The 

Holetta Bull Breeding Center successfully controlled BTB in its farm  through test and 

slaughter method  
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Reverse zoonosis of TB  
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Reverse zoonosis of TB  
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Tuberculosis in Goat  

 

 M. tuberculosis  SIT149 

     

  

SIT149 

Scanned autorad showing spoligotype pattern of isolate (SIT149) from a goat  

with TB lesion caused by M. tuberculosis  
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Conclusion    

In Ethiopia, there is lack nation wide information on extent of , risk factors zoonotic 

TB and role of M. bovis in human tuberculosis, hence further researches should be 

promoted with emphasis on pastoral area 

Feasible control measures should be designed at a national level to control BTB in 

livestock and  reduce the risk of transmission of M. bovis to human  

 Implementation of pasteurization of milk before consumption 

 Detailed meat inspection in abattoirs 

Promotion of regional and international collaborations for development of efficient 

vaccine  
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Brucellosis 
Brucella species are small (0.6 x 0.6 to 1.5 µm), nonmotile, coccobacillary, Gram-negative bacteria 

Brucella are modified Ziehl-Neelsen (MZN)-positive- Since they are not decolourized by 0.5% 
acetic acid in the MZN staining technique and on this smear characteristically appear as clusters 
of red coccobacilli  

 Brucella species include  the classical important six species :  

 B. abortus (cattle, biovars 1-6, and 9) 

 B. melitensis (goats, sheep, biovars 1-3) 

 B. suis (pigs, reindeer and hares, biovars 1-5)  

 B. ovis (sheep),  

 B. canis (dogs)  

 B. neotomae (desert wood rats). 

 B. ceti  (dolphins/porpoises ), B. pinnipedialis (seals), B. microti (voles) and B. inopinata 
(reservoir undetermined)- New members included recently 

Brucella species are aerobic, capnophilic (requires CO2) and catalase-positive, urease-positive 
except B. ovis 

Brucella species are causes of brucellosis, an infectious diseases of livestock and also human 
with major economic and public health importance  
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Brucella species and their host/clinical significance 
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Pathogenesis of Brucellosis 

• The establishment and outcome of infection with brucellae depend on the number of infecting 

organisms and their virulence and host susceptibility 

•  Brucellae which have major outer-membrane lipopolysaccharide (LPS) are virulent and produce 

smooth colony- B. abortus, B. mellitensis, B. suis 

• Brucellae which lack LPS are less virulent and produce rough colony- B. ovis, B. canis 

• Brucellae organism when engulfed by phagocytes on mucous membrane  are transported to 

regional lymph nodes. Brucellae persist within macrophages but not in neutrophils 

 

• Inhibition of phagosome-lysosome fuction is the major mechanism for intracellular survival. 

Other mechanism used by brucellae included the presence of stress protein, production of 

catalase and superoxide dismutase help the bacteria to resist oxidative killing 
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Pathogenesis of Brucellosis  

• Intermittent  bacteraemia results in spread and localization in the reproductive organs and 

associated glands in sexually mature animals.  

• Erythritol, a polyhydric alcohol which acts as a growth factor for brucellae is present in high 

concentrations in the placentae of cattle, sheep, goats, and pigs. Erythritol also found in 

mammary gland and epididymis which are targets of brucellae. In chronic brucellosis, 

organisms may localize in joints or intervertebral discs 
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Pathogenesis 
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Diagnosis of Brucellosis 

• The diagnosis of brucellosis depends on serological testing and on the isolation and 

identification of Brucella species 

• Care should be taken during sample collection, transportation and handling the specimen 

which should be processed in a biohazard cabinet ( require Biosafety Level 3 facility) 

• MZN-staining smears from specimens, particularly cotyledons, foetal abomasal contents 

and uterine discharges, often reveals characteristics MZN-positive coccobacilli 

• PCR can be used to detect the brucellae in tissue 

• A nutritious medium (Brucella agar, Columbia agar supplemented with 5% horse serum and 

appropriate antimicrobial agent is used for isolation. Plates are incubated at 370C in 5-10% 

CO2 for up to 5days. Majority of brucellae are capnophilic (aerobic bacteria which require 

CO2 for their growth) 
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•  Serological testing is used fro screening for international trade and for identifying infected herds or flocks and 

individual animals in national erdaication schemes: Rose Bengale test (RBT), Complement fixation test, ELISA, 

Serum agglutination test 

• Brucellae shares antigens with other Gram-negative bacteria such as Yersinia enterocolitica serotype O:9 and 

hence cross-reactions can occur in agglutination tests 

• RBT is simple, rapid test which detects early infection and can be used as an initial screening test. False positive 

reactions are due to residual antibody activity from vaccination, colostral antibody in calves, cross reaction with 

certain bacteria and laboratory error. False negative reactions are observed during early incubation of disease 

and immediately after abortion however, the Rose Bengal test is an excellent test for the large scale screening of 

sera  

• Complement fixation test: due to its high accuracy  CFT is used as confirmatory test for B. abortus, B. 

melitensis, and B. ovis infections and it is the reference test recommended by the OIE for international transit 

of animals . However, this method has some disadvantages such as high cost, complexity for execution, and 

requirement for special equipment and trained laboratory personnel 

Diagnosis of Brucellosis 
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(MSc Vet.Microbiology research -CVMA-AAU-  Minda, 2013 –Mamo and Ameni  Brucella 
research)   
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Zoonotic brucellosis  
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•  Brucellosis is  an occupational diseases  in shepherds, abattoir workers, veterinarians, 

dairy-industry professionals, and personnel in microbiologic laboratories  

• Consumption of unpasteurized dairy products-especially raw milk, soft cheese, butter, 

and ice cream- is the most common means of  transmission 

• Hard cheese, yogurt, and sour milk are less hazardous, since both propionic and lactic 

fermentation takes place. 

• Bacterial load in animal muscle tissues is low, but consumption of undercooked liver and 

spleen has been implicated in human infection. 



Zoonotic brucellosis  
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• Human brucellosis is the most common zoonosis in the world accounting 

for more than 500 000 reported cases annually 

• Humans contract brucellosis from animals through  

• ingestion of contaminated, unboiled or unpasteurized milk  

• direct contact with infected animals parts, animal carcasses, aborted 

materials and laboratory contamination through the inhalation of 

infected aerosolized particles 

• Human-to-human transmission by tissue transplantation or sexual contact 

has been reported.  



Human brucellosis  

• In Ethiopia, few studies carried out on exposed individuals revealed  a prevalence 

ranging from 3%  to  34.1% with the highest prevalence being recorded in 

pastoralist communities of Borena, Somali and Afar Region due to the high rate of 

exposures to infection particularly the cultural habit consumption of raw milk and 

other animal products.  

• No record of isolation of the organism human cases in Ethiopia so far except one 

report indicating B. melitensis Biovar 1 isolated in UK from human (Ethiopian 

origin)  (Adrian et al.,  2006, J Clin Microbiol, 44: 1982-93)  
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Epidemiology of Brucellosis in Ethiopia 
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Treatment of Brucellosis in Humans 

Gezahegne M-CVMA Zoonosis  2020 Pappas et al, 2005 N Eng J Med 352 



Control of Brucellosis 

• Treatment of animals with brucellosis is not practical 
• National eradication schemes are based on the detection and slaughter of infected animals- if 

the economy allows 
• Vaccination of young animals  
• In cattle three types of vaccines : attenuated strain 19(S19), adjuvanted 45/20 vaccine and 

RB51 vaccine 
• In small ruminants, the modified live B. melitensis Rev. 1 strain-  adminstered by subcutaneous 

or conjunctival routes  is ued to vaccinate kids and lambs up to 6months of age 
 

• In Human, antimicrobial therapy such as tetracycline. cephalosporins should  be administered 
early in infection for longer period   
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Anthrax  

 Anthrax is a serious zoonotic disease that can affect most mammals, but is particularly important in 

herbivores.  

Common names include: Malignant Pustule, Malignant Edema, Woolsorters’ Disease, Ragpickers’ 

Disease,  

Anthrax, the disease, likely originated 6,000 to 7,000 years ago in Mesopotamia and Egypt, where 

agricultural civilization was first recorded 

Anthrax is caused  by member of Genus Bacilus, Bacillus anthracis.   

B. anthracis  which causes anthrax and its endospores can survive in soil for up to 50years and 

present in endemic areas 

Bacillus anthracis (Gram stain) The cells have 

characteristic squared ends. The endospores are 

ellipsoidal shaped and located centrally in the 

sporangium. The spores are highly refractile to light 

and resistant to staining 
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Anthrax: Etiology and Ecology  

•Bacillus anthracis exists in two forms:  

•Vegetative form and Spore form  

•  Within an infected host, spores germinate to produce the vegetative forms which eventually kill the 

host. These bacilli are released by the dying or dead animal into the environment (usually soil under 

the carcass).  

• With in the host the organism is exclusively  in vegetative form 

• Vegetative forms of B. anthracis grow and multiply readily in normal laboratory nutrient agars or 

broths, 

• They are more "fragile" than the vegetative forms of other Bacillus species, dying in simple 

environments such as water or milk. Moist heat kills the Vegetative cells  60 0 C X 30 minutes 

• B. anthracis is dependent on sporulation for species survival making it an obligate pathogen 
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Sporulation and survival   

• The rate and extent of sporulation by vegetative cells is affected by complex environmental factors 

• Temperature : 8- 450 

• Humidity : greater than 96% 

• Water activity (available water within the microenviroment) 

• PH:  5-9 

• Oxygen availability  

• Presence of certain  cations  particularly Mn++ 

•  The spore form of anthrax is markedly resistant to biological extremes of heat, cold, pH, desiccation, and 

chemicals .   

• Spores  can be killed with 100 0 C X 10 minutes, 4% Formaldehyde kills spores,  4% KMnO4  kills 

spores,  Hypochlorite ( 0.5%) commercially available kills spores 

 

•  It is estimated that 2,500 to 55,000 spores represent the lethal inhalation dose for humans.  
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Cycle of infection in Anthrax 
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Epidemiology of Anthrax 

http://www.vetmed.lsu.edu/whocc/mp_world.htm 

• B. anthracis appear to be one of the most monomorphic species known, i.e. isolates from whatever 

type of source or geographical location are almost identical phenotypically and genotypically 

• Anthrax  remains enzootic in many regions of the world, and cases of anthrax among humans are 

frequently reported 

• The disease is common in some Mediterranean countries, several sub-Saharan African countries, 

central and south western Asia, some South America countries  
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Anthrax in Africa 

• In Africa anthrax is wide spread and reported in most countries  

• In Ethiopia, anthrax is hyperendemic/epidemic in most species of domestic animals and also cases 

have been reported in humans  



Anthrax in Ethiopian livestock 

• In Ethiopia, anthrax is hyperendemic/epidemic in most species of domestic animals and also cases have been 

commonly reported in humans  

• But very few studies at a national level 

Vet Rec. 2002 Mar 9;150(10):318-20. 
Anthrax outbreak in Mago National Park, southern Ethiopia. 
Shiferaw F, Abditcho S, Gopilo A, Laurenson MK. 
Source 
Ethiopian Wildlife Conservation Organisation, Ministry of Agriculture, Addis Ababa. 
PMID: 11913590 
[PubMed - indexed for MEDLINE]  

Tropical and Geographical Medicine [1989, 41(2):108-112]  
Seboxa T,  Goldhagen J  
Gondar College of Medical Sciences, Department of Internal Medicine, Ethiopia. 
Anthrax in Ethiopia. PMID:2763354) 

Abstract  

Twenty-seven patients with cutaneous anthrax were identified over a three-year period at Gondar College of Medical Sciences in North Central Ethiopia. Nine patients who delayed 

seeking medical care presented with severe symptoms and three patients died. Eighteen patients were clustered within four families in which an attack rate of 32% occurred. Ninety-

three percent of patients could trace their disease to exposure to the products of a specific diseased animal. Characteristics of anthrax in Ethiopia include a known exposure to diseased 

animals, occurrence within families, frequent treatment by local healers, and high morbidity and mortality. 
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Anthrax in animal 

Host range 
•  Anthrax is primarily a disease of herbivores. Most domestic and wild animals including carnivores, 
birds, primates and humans can be affected     
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Animal Transmission  

• Grazing animals become infected through ingestion of  spores in the soil 

(most common) and possibly inhalation of spore  

• Carnivores ingestion of contaminated  meat  

•  Inhalation 

•  Animal to animal or human to human transmission is rare (not 

 contagious)  

•  Bacteria present in hemorrhagic exudate from mouth, nose, anus 

contaminate the environment  

• Other source of contaminations  

• Biting flies 

• Vultures 

• Contaminated surface water pool 

• Infective lethal dose ranges from dose 2,500 to 55,000 spores   

• Experimental parentral administration need  <10 spores in susceptible 

herbivores to >107 spores in more resistance species 
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• Clinical Signs in ruminants 

• Peracute – Sudden death 

• Acute – Tremors, dyspnea – Bloody discharge from body orifices 

• Chronic (rare) – Pharyngeal and lingual edema –Death from asphyxiation 

• Necropsy not advised and Do not open the carcass!  

• Samples of peripheral blood needed 

  – Cover collection site with disinfectant (70% alcohol) soaked bandage to   

 prevent leakage 

       -Thin smears of blood or fluid, stained with polychrome methylene blue, reveal 

 chains  of square-ended, blue-staining rods surrounded by pink capsules  

• Serological assay 
- ELISA: based on anthrax toxin ( Protective antigens-PA, Lethal factor-LF and    
 Edema Factor-EF) for routine confirmation and vaccine response) 

• Molecular techniques:  - PCR Fingerprinting 
          - RFLP 
• Animal Inoculation: Guinea pig and mice inoculation 

Diagnosis of Anthrax 

Gezahegne M-CVMA Zoonosis VLT III 2020 



Prevention and Control 

• Anthrax is a notifiable disease-report to authorities  
• Quarantine the area  
• Do not open carcass  
• Minimize contact  
• Wear protective clothing  
• Carcass disposal options  
  - Incineration 
  - Deep burial  
• Decontaminate soil  
• Remove organic material and disinfect structures  
• Discourage scavengers  
• Use insect control or repellants 
• Isolate sick animals 
• Prophylactic antibiotics- Penicillins, tetracyclins  
•  Vaccination  important in endemic areas- nonencapsulated toxigenic strain (Sterne    

Strain) has been used effectively in livestock.  
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• Preliminary disinfection  

 – 10% formaldehyde  

 – 4% glutaraldehyde (pH 8.0-8.5)  

• Cleaning – Hot water, scrubbing, protective clothing  

• Final disinfection: one of the following disinfectants at a rate of 0.4 lt/m2  exposed  

 for at least 2 hours  

  – 10% formaldehyde   

  – 4% glutaraldehyde (pH 8.0-8.5)  

 – 3% hydrogen peroxide 

  – 1% peracetic acid   

 

Disinfection  
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Based on the source of infection, human Anthrax cases can be classified into 

• Agricultural /Non Industrial anthrax (through infected animals):  

  Cutaneous anthrax  

  Rarely Gastrointestinal anthrax 

• Industrial Anthrax ( Through animal products):   

   Mostly through animal products( wools, hair, hides, bones)        

 Likely to develop Cutaneous and pulmonary anthrax  ( inhalation) 

Clinically three forms of Human anthrax occur 

• Cutaneous anthrax 

• Pulmonary anthrax 

• GastroIntestinal anthrax 

 

Anthrax in Human 

The skin (cutaneous) form of 
anthrax in human   
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Cutaneous Anthrax 
 
•    Mainly in professionals( Veterinarian, butcher, Zoo keeper, lab workers) 
 
•  Spores infect skin- a characteristic gelatinous edema develops at the  site (Papule- Vesicle-Malignant 

Pustule- Necrotic ulcer) 
 

•    80-90% heal spontaneously ( 2-6wks) 
 

•    0-20% progressive disease – develop septicemia 
 

•    95-99% of all human anthrax occur as cutaneous anthrax 
 
Intestinal Anthrax 
 
•   Due to in ingestion of infected carcasses 
 
•   Mucosal lesion to the lymphatic system  
 
•   Common in Ethiopia 
 
•   Extremely high mortality rate  
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Inhalation Anthrax 
 
•   Require very high infective dose ( > 10,000 spores) 
 
•   Acquired through inhalation of spores ( Bioterrorism - aerosol) 
 
•   Present with symptoms of severe respiratory infection( High fever & Chest pain) 
 
•   Progress to septicemia very rapidly 
 
•   Mortality rate is very high > 95% 
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Human Cases  

•  Bacillus anthracis is found worldwide with an estimated 20,000-100,000 human cases  each 
year  

•   

Anthrax in Human 
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Zoonotic Anthrax in Ethiopia  

• In Ethiopia, anthrax is hyperendemic/epidemic in most species of domestic animals and also cases 

have been reported in humans  

News Report: "Ethiopia: Anthrax Infects 10 People in Oromiya Region" 
Immunization Newsbriefs (c) Copyright Information Inc., Bethesda, MD. Brought to you by the National Network for Immunization Information (NNii). Visit 
NNii's new website at http://www.immunizationinfo.org.  
July 15, 2002 
  
INTERNATIONAL IMMUNIZATION NEWS 
  
"Ethiopia: Anthrax Infects 10 People in Oromiya Region" 
Africa News Service (www.allafrica.com) (07/12/02) 
  

An outbreak of anthrax has sickened at least 10 people in the eastern Ethiopia.  The disease first 
infected and killed 15 head of cattle in the Fentale district of Oromiya Region.  Dr. Yilma Jobre of the International 

Livestock Research Institute in Addis Ababa, noted that although it is transmittable to humans, it is still rare for humans to contract anthrax from cattle.  He 
suggested that farmers burn or bury the carcasses of diseased cattle rather than slaughtering them, adding that anthrax spores are found naturally in soil and 
can be released into the atmosphere by rainfall. 

 
2000 - Anthrax in Ethiopia 
 
WHO has received reports of clusters of cases of suspected anthrax in the Afar region of Ethiopia. This area is inhabited by pastoralists who 
depend on livestock and cases of anthrax are known to occur. Reports from organizations (e.g. United Nations Development Programme, 
Médecins Sans Frontières) working in the area indicate clusters of cases and increased numbers of cases of a clinical syndrome consistent 
with anthrax. No systematic epidemiological investigation has been carried out thus far. 

 ETHIOPIA: Suspected anthrax epidemic in Afar Region 

http://www.immunizationinfo.org/
http://www.vaccinationnews.com/sites/default/files/DailyNews/July2002/www.allafrica.com


Prevention and control in humans 

• Humans protected by preventing disease in animals 

• Veterinary supervision  (surveillance and monitoring in livestock)  

•Trade restrictions  

• Improved industry standards  

• Safety practices in laboratories  

• Post-exposure antibiotic prophylaxis  (Penicillin, Ciprofloxacin , Doxycycline)- for about 60days in case of    

inhalation anthrax to kill the germinating spores    

•  Vaccination risk groups: veterinarians , lab workers,  livestock handlers, military personnel  

• Immunization series  

• Five IM injections over 18-week period – Annual booster    
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Rabies  
 

  Rabies is one of the oldest and most terrifying diseases known to man.  

  Written and pictorial records of rabies date back more than 4000 years 

 It is endemic in more than 150 countries around the world 

  Even though the disease can be prevented, it kills an estimated 59 000 people each 

year,  mostly in the world’s poorest and most vulnerable communities 

 About 40% of the victims are children younger than 15 years living in Asia and Africa.  

  A staggering 99% of human cases are acquired via the bite of an infected dog, rather 

than through exposures to the many and varied wild animals that act as viral 

reservoirs on different continents. 

 

Gezahegne M-CVMA Zoonosis VLT III 2020 



Rabies Virus 
• Rabeis is caused by “Bullet” 

shaped- Rhabdovirus (180nm 

x75nm) with 10nm spike-like 

glycoprotein covering the surface  

• RNA virus with approx. 12kb 

genome  

• 2 major structural components 

– Helical RibonucleoproteinNP core 

– Surrounding envelope 
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Rabies  
 

  Rabies is one of the oldest and most terrifying diseases known to man.  

 reservoirs on different continents. 
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PATHOGENCITY   
 

 Rabies causes encephalitis and myelitis 

 Perivascular infiltration throughout entire central nervous system 

 Causes cytoplasmic eosinophilic inclusion bodies (Negri bodies) in neuronal cells 

 Several factors may affect outcome of rabies exposure. 

 Rabies variant 

 Dose 

 Route 

 Location of exposure 

 Individual host factors 
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Rabies Pathogenesis  

• The incubation period 
is usually 6 to 8 weeks 
in humans but it may 
be longer. 
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Viral Spreading in Animals 

 In cats and dogs, the clinical symptoms usually begin before the virus is 

found in the saliva. 

 Sometimes virus can be found one to three days before clinical 

symptoms in cats and three to five days in dogs.  Ferrets is something < 

10 days.                                              

 No  reliable information regarding the appearance of virus in the saliva is 

available for other animal species . 

  There is some evidence that certain wildlife species, like skunks and 

bats, may excrete virus in their saliva for long periods before becoming 

ill. 
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Rabies  
 

  All mammals are susceptible to rabies including dogs, human, livestock and wild 

animals 

  Rabies is one of the most important zoonotic diseases of globally;  endemic in more 

than 150 countries around the world 
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Transmission  

 The virus is typically transmitted  by being deposited under 

the skin, usually through a bite wound. 

 Contamination of a pre-existing wound is possible but unlikely 

because the local inflammatory reaction which follows a 

wound, quickly seals the comprised skin and prevents entry of 

the virus. 

 Transmission across mucous membranes is also possible, but 

less likely than a bite wound.   
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Aberrant Routes of Transmission 

 A small number of human rabies cases have been reported 

following corneal transplants. 

This suggests that human rabies cases may be underreported. 

 Aerosol (airborne) transmission of the virus has also been reported.  

However, this is possible only under unusual circumstances. 

Persons have contracted rabies presumably by airborne 

transmission after visiting bat caves  
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Survivability of the Rabies Virus 

 The rabies virus is extremely short lived under most 

environmental conditions. 

 It is easily inactivated by heat and drying. 

Capable of surviving for a few days in cold temperatures. 

Thorough and immediate washing of bite wounds 

with plenty of soap and water is the best preventative 

treatment for rabies 
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Terrestrial Reservoirs of Rabies  

 Different terrestrial mammalian species are the rabies 

reservoirs . 

skunk, raccoon, fox, coyote, wild carnivores  
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Rabies  
 

  All mammals are susceptible to rabies including dogs, human, livestock and wild 

animals 

  Rabies is one of the most important zoonotic diseases of globally  

 It is endemic in more than 150 countries around the world 
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Rabies in Ethiopia   
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