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Bipycu (nam. «xompyma») — obnicamHi HympiwHbOKJIIMUHHI napa3umu.
BoHu spa)karomb 8ci 2pynu Xxusux op2aHi3mMie, makK siK xueymsb 8
K/limuHax pocJsiuH, meapuH, JIOUHU i, Hagimb, 6akmepiu
(6akmepioghazu). Biokpumi y 1892 poui pocilucbkum 60omaHiKkom
Admumpom leaHoecbKkuM, asie mpuesasiul 4ac 3aauwanuch
Heaocmdmenumu momy, Luo Masiu documb OpibHi po3mipu — eid 20 do
SGESEEENY = o " JOHHO20 MIKpOCKOony 0o3eoJsiusia eus4yumu

‘Zz . 0aHi icmom
Bidkpumi opa2aHIi3mu

leaHoecbKuU Ha3eae
«bunbmpyrowuMucs
eupycamu». Ljro Ha3ey
euKopucmosyearsnu y
HayKoeux Koslax OeKislbKa
pokie, doku y 1899 p.
20J/1/1aHOCbKUU 84eHul
MapmuH BeuepuHkK He
euKkopucmae rnoHsImmsi
«eipycu», wo e nepeksnaodi 3

JlamuHi (vira) o3Ha4yae
«ompymay.




Bipycu maromb Hacminbku rnpocmy 6ydosy, wWo iHKoU ix
e3aalli He egakaromb XueumMu op2aHiaMamu. KoxxHa
gipycHa YacmuHKa CKsla0aembCsl 3 He8eJIUKOI KifilbKocmi
2ceHemu4Hoz20 mamepiany (QHK a6bo PHK), 3aknro4yeHo20 8
6inkoey 060s10HKY (karnicud). B cknadi psidy eipycie
rnpucymedi eyaneeodu ma ninidu. Ha eiomiHy ei0 ycix iHwux
JXueux opeaHi3mie gipycu He Maromb KJslimuHHOI 6ydoeu.
lMoeHicmio cgpopmoeaHa iHpbeKyiuHa YacmuHKa
Ha3ueaembCs 8ipPIOHOM.

3niea: 8ipyc mromrOHOBOI
Mo3aiku (ppomoepadpisi
3pobsieHa efnIeKMpPOHHUM
MiKPOCKOINOM i3 36iNbWeHHsIM
y ¢cmo mucsi4 pa3sis).

3npaea: cxema 6ydoeu
eipyca; yepgoHy Humky PHK
obmexosyromb MOJIEKYU
6inka.




Knacudpikayisi gipycie

PHK — eMicHI

Cumempisi kancudie y HUx
Kyb6iyHa i cniipanbHa.

o Hux Hanexxamb: . .
eipyc nonlopieHE Cumempisi karicudie y HuUx

Kniujo8020 eHyedgbanimy, Kybi4yHa, cniipasbHa,
)xoemoi niuxopadku, cKks1a0Ha ma rnoodeilHa.

epuny, ckasy, Kipy, o Hux Hanexamb:
MOMIOHOB8OI MOo3aiku ma .

a2pyna eipycise, siKi eipyc eicnu, 2epmnecy,
iHgbikyromb xpebemHux adeHoeipycu,
meapuH, KoMax i suwux

nyx;iuUHOCMeOoPHOHYI ma

POCJIUH. .
6akmepioghazu.



Bipyc epuny
(36inbweHHs1 8 30 000 pa3).
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Bipycu

)Xxoemori nuxopadku Hamyparsb
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nUNUANaA
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Xapakmepucmuka eipycie

e 1. Ximi4yHUl cknao
npedcmaesieHuUuU
MifibKU op2aHiYHUMU
pe4dyoeUuHamMu, a maki
ea)ksiuei Heop2aHIYHi
KOMMOHeHmMu, sk eooda
ma MiHepasnbHi corli,
8iOCYMHi.

e 2. Bipycu He
eupobnsitomb eHepail,
He e)xuesaromb IXi.

e 3. Bipycu He pocmymb i
He maromb O6MiHY
pEeYoB8UH.




byooea eipycHUX YaCMUHOK.

3asiexkHo eid cmpykmypu ma XiMi4YHO20 cKs1ady 060JI0HKU,
gipycu nooinsirombcsi Ha NPocmi ma CK1aoHi

* [Ipocmi 8ipycu.  CknaoHi sipycu
Cknadarombcs nuwe 3 Moxxymb 6ymu
6”'_"‘03”" Cy600uHUUb, dodamkog8o eKpumumu
Kl ymeopiOal ey _ ninonpomeidHoro
yrnopsiOKoeaHi crnipasibHi

] MeMb6paHoOr, ma 8KJ1ro4ae
abo 6azamoepaHHi . i3
cmpykmypuiBo MakoXx aslikonpomeiou.
Mamu nanu4yKoeudHy, Mo cknady dodamkoesux

060JI0HOK MOXXymb

Hum4yacmy a6o

Kyrisicmy ¢hopmu. exodumu i hepmeHmu
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PisHoMaHIimHIcmMb 8ipycis
rnio MiKpOCKONnom

Envelo
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MexaHI3MU NpPOHUKHEHHS sipycy

e [IpOHUKHEHHS eipycy 8 KINIMUHY xa3silHa
rno4YyuHaemabCs i3 e3aemModil eipyCHOI YaCMUHKU 3
rnoesepxHero KJIimuHu, Ha siKiu € ocobnuei
peuennmopHi dinssHku. O60s10HKa 8ipycy Mae
8iodrnoeiOHi npukpinneHi 6inku, wjo “enisHaromb” Ui
OisIsIHKU.

e YcepeOuHy K/1imUHU 8ipyc npoHUKae makKumu
wnsixamu:

- @ipycHi 060J/I0HKU 3/71lU8arOMbLCS 3 K/IIMUHHOK
MeMb6paHoro (Hanpuknao, eipyc aspuny);

- WJIIXOM MiHOUUMOo3y;
- yepe3 NMoWKOOXeHi OiNISTIHKU KIIIMUHHOI CMIiHKU.



llpoHUKHEHHS 8ipycis

Kex BupyC rpuane NOHUAKGET & Yen0BeseCky KDy
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Pa3MHO)XXeHHs gipycie

8I0pi3HsIEMbCSI 8i0 Pa3MHOXXEHHS iHWUX
op2aHi3mie. BOHO eidbyesaembcsi mifibKu
ecepedUHi KnimuHu-xa3siiHa i 8KJ1r0Yae

mpu emanu:
1. BipycHa HyKnieiHo8a Kucsioma pa3MHOXXYEMmMbCS
Wnsixom pensnikauil.
2. CuHme3yromsbcs 6inku karncuoa.
3. Biobyeaembcs 36ipka eipioHa (¢bopmyeaHHsI
8ipyCHOI YacmuHu).

Bipycu BiaTBOPHOKOTHCA TifIbKU BCEPEAMHI XXUBOI KNITUHWU, BUKOPUCTOBY YN 1
OJ19 CUHTE3Y CBOET HYKINETHOBOI KACMOTK | CBOIX OinkiB. [NonaBLin BcepeanHy
KIMITUHK, BipyC BTpadae cBOO DinkoBy 0OOMOHKY, MOro HyKIeIHOBa KucnoTa
3BISTbHAETBLCA | CTae MaTpuueto Angd cuHTesy Oinka 000NoHKKU BIPYCY 3 KIITUH
xasdiHa. Npu ubomy [JHK xassiHa iHakTuBYyeTbCA. Bipycn nepegatoTbes 3
KMITUHW B KNITUHY Y BUMMA41 IHEPTHUX ICTOT.



Cnocobu nepedadyi eipycHux
3axeoproeaHb

KpanenbHasi iHgbekuisi — HalinowupeHiwull crnocib nowupeHHs1 pecrnipamopHuUx
3axeoproeaHsb. [lpu kawni abo 4YxaHHI y nosimpsi eUKUGarOMbCS MislbUOHU OPi6HUX
Kpanenbok piQuHu (cnu3y abo cnuHu). li kpanni pa3om 3 gipycamu, w0 8 HUX
3HaxodsimbCsi, MOXXymb 80UXHymMu 300p086i /110U, ocobsiueo 8 mux micysx, oe eesiuka
ix Kinbkicmsb, a60o & nozaHo npoeimpeHux npumiuweHHsix. esiki MikpoopaaHiamu,
Hanpuknad, maki sik eipyc eicnu, dyxe cmiuki 0o eucuxaHHs i 36epiearombcs 6
NuJIUHKax, 8 sIKUX yXe eucoxJsiu Kpanni cnu3ly. Hagimsb, npu po3moei Mu MOXXeMo
ompumamu 3apaxeHHsl, moMy w0 3 poma eunimarome YbMpamMiKpoOCKOMiYHi KpanesbKu
CJIUHU.

KonmakmHa nepedaya (npu 6e3nocepeHbomy ¢hi3u4HOMY KOHmMakmi). B pesynbmami
maKo20 KOHmMakKmy 3 xeopumu JIOObMU YU meszHaMU nepeodaromabcsi quwe OesiKi
xeo0pobu. [Jo Hux Hanexamb 8eHepPU4Hi xeopobu, siKi nepedarombCcsi cmameauMm WIISIXOM
ma CHI/L. A makoxx Hanexamb 36uYaliHi 6opodaeku (naninnomaeipyc) ma npocmut
eeprnec - "nuxopadka” Ha 2ybax.

[1id yac nepenueaHHs KpoB8i, XipypaiYHUX abo cmomamousio2i4YHUX onepauisix.

[lepeHOCHUK — ye sikuli-3a8200H0 Xueul opaaHi3M, ujo 30amHuli po3Hocumu iHgekyiro.
Bin ompumye iHghekuiliHuti no4amok eid op2aHiamMy, Wo Ha3uearoms pesepeyapom abo
Hociem. Bipyc cka3y 36epicaembcsi i nepedaembcsi OOHIE | Mi€r XX meapuHOHo,
Hanpuknao, cobakoro, lucuyero, KaxxaHoMm. B makux eunadkax nepeHOCHUK aucmyrae e
sIKocmi Opy2020 xa3siiHa, 8 MiJli AK020 MOXKe pa3MHOXKyeamucsi Namo2eHHUl
MikpoopeaHi3m. Komaxu moxxymsb nepeHocumu 36yOHUKie xeopob Ha 308HIWHIX

nokpueax mina.






IHbekuiuHi 3axeoproeaHHsI JIOUHU

HasBa 30yaHuUK Bpaxatoui micua Tina Cnocib
XBOpO6uU noLnpeHHsA
vam MikpoBipyc ogHoro 3 | iluxanbHi WNSAXKU: enitesniu, Wo KpanenbHa
Tpbox TMNIB — A, B, C, | BUCTMNae OPOHXM i nereHi iHdeKuin
3 Pi3HOMaHITHUM
cTeneHem

BipyfeHTHOCTI

CBUHKa MapamikcoBipyc (PHK- | AuxanbHi Wnsaxu, noTim KpanenbHa
BMICHUMN) reHepanisyetbcs iH(ekuis no BcboMy | iH¢ekuis (abo
Tiny 4yepes KpoB; 0COGNUBO KOHTaKTHa
BpaXarTbCA CIINHHI 3ano3u, ay nepegava yepes

YONOBIKiB TaKOX cTaTeBi 3a503u — CiM’ | poOT i3 3apa3Holo
AHUKWN. CIINHOIO)




IHbekuiuHi 3axeoproeaHHsI JIOUHU

Ha3Ba 30yAaHUK Bpaxatroyi micusa Ttina Cnoci6
XBOpOOM MOLUMPEHHS
Klp MapamikcoBipyc AunxanbHi Wwnaxuv (Big poToBoi KpanenbHa
(PHK-BMicHUMI) NOPOXHUHN A0 OPOHXIB), NOTIM iHeKuifa
nepexoauTb Ha LWKipy Ta
KALLEYHUK
N H HukopHaslpyc; NMoTka Ta K1we4yHuK, noTtim KpoB; | KpanenbHa
oJlio- el : i , :
) PHK-BmMicHuM), IHKONMU pyXoBi HEMPOHU CNUHHOro | iHdeKuia abo yepes
MIeJTIUuT BiJOMO TpMU MO3KY, i TOAi MOXe HacTynuTun noacbKi
(,EI,VITFI‘-II/IVI wTaMmma napaniy BUMOPOXHEHHA

naparniuy)




3axucHI peakuyili op2aHi3mMy ripomu
8ipyCHUX iHgbeKuiu

3axucHi MexaHi3mMu, 30amHi npomucmosimu 8ipyCHUM
iIHbeKkyisiM maki:

y eidnoeidb Ha NPOHUKHEHHS gipycie, 8 op2aHi3Mi JIOOUHU i
meapuH eaupobrnsirombcsi aHmumina 6inkoeoi npupoou —

iMmyHo2nobyniHu. BoHu 6510kyromb npukpinHi 6isiku gipycy i mi He
30ammHi 38°’s13yeamuchb 3 KJTimuHHOK MeMbpaHoro;

y eiornoeiob Ha NMPOHUKHEHHS 8ipycy 6 KJlimuHYy, MOXXymb
eupobrismucs 3axucHi 6inku — iHmepgepoHuU, Wo Mpu2HidYyromb
PO3MHOXEeHHS 8ipycie;

KnimuHHuUU iMyHimem — 30amHicmb neeHuUx eudie sieukouyumie
po3ni3Hasamu iHGiko8aHi eipycamMu KnimuHuU i 3HUwWyeamu ix;
op2aHi3M, Wo nepeHic neeHy sipycHy iHekuiro, 36epicae
HecrnpuuHssMHicmb 00 ii 36yOHUKa.



BiomiHHOCmMI 8ipycie ei0

op2aHi3mie 3 KNiMmuHHOo Bipycu 30amHi:
6ydoeoro:
He maromb cmpykmypHUX * 1. Biomeoptosamu cobi
CKI1a0o8UX. no0ibHUX (pa3mMHOXyeamucs).

! MO)Kymb /CHyeamu MInbKU K

8HymplLUHbOKnImUHHI rapasumu I o 2 Maromp cnadkosicmb ma
HE MOXKYMmb Pa3MHOXKYy8amucs4d [103a  mjHauelicme, momy w,o
KriimuHamu mux opecaHI3MI8, 8 AKUX HaseHUU 2eHemuyYyHuUU

napasumyroms. Mamepiarl.
. Micmsams nuwe o0uH 3 muriig
HyKneiHogux kucriom— AHK yu * Bipycig 8i0HoCSIMb 00 XUBUX

PHK' (6ci knlimuHHI OpaaHismu op2aHi3mie, maK SK 60HU
marome | [JHK, i PHK odHo4YacHO). Maloma p,qb anacmusocmel]
. na pasmHoxXeHHs 8ipycie JKUBO20 Op2aHi3my.

rnompibHa minebKu HyKrneiHosa
Kucrioma.

. He Marmp eracHux cucmem
Memaboriamy.




3Ha4YeHHs eipycie

Bipycu € 36ydHukamu 6acambox Hebe3rne4yHux xeopob s1roOuHU,
meapuH ma pocJsiuH. BoHuU nepedaromscs npu 6e3nocepeodHboOMYy
pi3u4YHOMY KOHMakKmi, NMosimpsiHo-KpanesbHUM, cmamesumM ma
iHWuUMuU winsaxamu. A makoXxX MOXymb rnepeHocumucs iHwumu
op2aHiamamu (nepeHOCHUKaMu): mak, 8ipyc cKka3y nepeHocumsncsi
cobakamu, nucuyssmu abo nemroyumu Muwamu.

binbwe decamu 2pyn eipycie namoaeHHi dns noduHu. Ceped [HK-
eipycie ue: eipyc eicnu, eipyc 2epnecy, adeHoeipycu
(3axeoprosaHHs duxanbHUX wisxie ma oyeu), nanoeasipycu
(6opooaeku), 2cenadHasipycu (cenamum B).

Ceped PHK-gipycie ue: nukopHagipycu (2enamum A, nosnuiomiesnim,
OP3), mikcoeipycu (epun, Kip, ceuHka), apbosipycu (eHuegasnim,
)Xoema siuxopaodka))

Mo eipycHux 3axeoproeaHb Hasiexxumsb i auHatideHuu y 1981 p. eipyc
imMmyHoOehiuumy nroduHu, wo euknukae CHIL.



NMAM’SITAUTE

Bipycu

3aexou € napasumamu

i momy suknukaroms y ceoix
2ocrnodapie neeHi cuMnMomu moao
4Yu IHWoR20 3axeoproeaHHs. [lumoma
eaza eipycHux iHgheKkuiu sIroO0UHU 8

iHgbekuyiliHit namousio2ii dyxe sesluka.

binbwe 75% 8cix iHgbekyiuHux
Xx8opob npuxodumbcCsi Ha 8iPYCHi -
6inbwe 25% ecix wWI1yHKOBO-
KuwkKoeux iHgheKuyiu — sipycHoI
emuosoeil. bBazamo gipycie MoOXymb
mpueasull Yyac 3Haxooumucs 8
op2aHi3mMi 8 rameHmMHomy (He
nposessirodu cebe) cmaHi, a npu
nopyuweHHi HopMasibHUX yMO8
XXummsi eOHU aKkmuei3yromhbcH,
8UKJIUKaroYU KIliHIYHI chopmu
xeopobu.
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BipycHi xeopobu nrodeu

fenatut e — =
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BipycHi xeopobu nrodeu
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BipycHi Bucunu

[Micns yyy Komapa




BipycHi xeopobu nrodeu
lNodiomienim




BipycHi xeopobu s1r00uUHU
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BipycHi xeopobu s1r00UHU
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BipycHi xeopobu s1l00UHU




BipycHi xeopobu nrodeu

Bipyc nepemeopue iHOOHe3iuus
8 JINOUHY - depeeso




lTmawuHuu epun
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