MunucTepcTBO 00pa3oBanus 1 Hayku Poccuiickoit deneparmn
DenepanbHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30BaTENbHOE
YUpEKICHUE BHICIIEro 00pa30BaHUsI

«Tynbckuii rocyJapCcTBEHHBIM YHUBEPCUTET»

MeTtonnyeckue yka3aHusl 10 BbINOJHEHHUIO J1a00paTOPHBIX padoT no
JUCIMIIMHAM «MHKPOOHO0JI0THS ¢ 0CHOBAMM BHPYCOJOTHU» U

«MHUKpPOOHOJIOTHS»

Yacrsb 2

Tyna
W3natenscro Tynl'Y
2016



YK 581

Cocrasunu: M. A. YenypHoBa, E. B. AkaroBa, 1. A. Heuaesa
Meroandeckue yKa3aHUSA II0 BBINOJHECHHIO J1a0OpPaTOpHBIX paboT 1o
JUCIUIUIMHAM ~ «MUKpPOOUONIOTHSI € OCHOBAMH  BHUPYCOJIOTHH» U

«Mukpobuonorus». Yacts 2. Tyna : Uzn-Bo Tynl'Y, 2016. — 70 c.

ISBN 978-5-7679-3358-7
ISBN 978-5-7679-3357-0 (4.2)

[TpuBenensl 25 1abopaTOpHBIX pabOT, BBINOIHEHWE KOTOPBIX
OyIer cmoco0CTBOBAaTh YCBOCHUIO CTYAEGHTAMU TEOPETHYECKOr0 MaTepHaa
no kypcam  «MHKpOOHMONOTMS C  OCHOBAaMH  BHDPYCOJNIOTHH» U
«MUKpOOHONIOTHs» OYHOM, OYHO-320YHOW M 3a049HOM (opM OOydeHus.

Hanpagienus noarorosku 06.03.01 buonorus, 19.03.01 buorexnomorus.

[Neuaraercs Mo penieHU0 GHOINOTEIHO-U3IATEILCKOTO COBETa

Tynbckoro rocyaapcTBEHHOIO YHUBEPCUTETA.

© M. A. YenrypHoBa,

E. B. AkatoBa
ISBN 978-5-7679-3358-7 . A. Heuaega, 2016.
ISBN 978-5-7679-3356-0 (4.2) © NzpatensctBo Tynl'Y, 2016



OrJaBjieHue

PA3JEJI 6: KVIJIBTYPAJIBHBIE W  BUOXUMUHNYECKUE

CBOMCTBA MUKPOOPTAHU3BMOB .........ccovverriereereeeieeeieeeeeseeeen, 5
JlaGopaTopHast paboTa No 15......ceiviiiiiiiiiii e 5
KysbTypaibHbie CBOHCTBA MUKPOOPTAHHIBMOB ....ccvveerveeteeieesieesteesseesieesieens 5
JIaGopaTopHast Pab0Ta N2 16......c.civiiiiiiiiiiiiiiie e 12
BHOXUMHYECKHE CBOHCTBA MUKPOOPTAHUIMOB ....vveervierteeieesteesieenseesieesieens 12
JIaGopaTopHast Pa00Ta N2 17....cccviiiiiiiiieeiiecee e 20
OmnpeneneHne aHTHONOTHYECKON aKTUBHOCTH MUKPOOPTaHU3MOB ............... 20
PA3JIEJI 7: TEHETUKA MUKPOOPTAHU3MOB..........ccccvveveeeiiiiiiien, 27
JlaGopaTopHast paboTa No 18......c.eiiiiiiiiiiiiieiiee e 28
I'eneruka Mukpoopranu3moB. [lepeHoc renerudeckoir nHMGOpMALUKE Y
OAKTEPHI: KOHBEOTALIHS ... ..veesveeesteeesireessreesssessseessnseessseesnneesnneesneeessneesnneas 28
JlaGopaTopHast paboTa No 19......ceiiiiiiiiiciic e 31
I'eneruka Mukpoopranu3moB. [lepeHoc renerudeckoir nHGOpMALUKE Y
OAKTEPHI: TPAHCHYKIIHS +....veesveeesteeestreessteesssessseesssseessseessnessnnessnneeessnessnnens 31
PA3JIEJI 8: BAKTEPUO®DAT M ......ccoeiiiiiiiiiiicieeicecc e 35
JTaGopaTopHast pa00Ta N2 20........eiiiuiiiiiiiiiie et 35
BaAKTEPHOMATH. ......eeivieiitie ettt 35
JTaGopaTopHast Pa00TA No 21....ccuiiiiiiiiiiieiiec e 39
BeipanmBanue T-detHbix OakTeprodaroB u TurpoBanue dara MeToaoM
ATAPOBBIX CIIOCB -+ utveestreassreessstessteeatreassseessseeateeaaseeeasbeeasbeeanbeeaabeeesbneesnneas 39
PA3JIEJ1 9: CAHUTAPHAS MUKPOBUOJIOT U ..o 45
JIabopaTopHas PaGOTa N 22 ...t 45
MHUKPOQDIIOPA BOBIIYXA. .. veierveiesiriesiriesnissiressssseesinessnesssnesssrasssinessnesssres e 45
JlaGopaTopHast paboTa Ne 23......cciiiiiiiiiiiiii 50
MHUKPOGIIOpa OPTAHUZMA YEIMOBEKA .....vvisviieiieesireesiressineesssseesineesnesssnesennes 50



PA3JIEJI 10: OCHOBBI MEJIMLIMHCKOM MUKPOBHOJIOTHUM............ 57

JIaGopaTopHast PA00TA N2 24........cocviiiiiiiiiii e 57
CepOTIOTHUECKUE PEAKIIHIM ......evveesireieesirenessiniesessinaeeessnnenesssnneeesssnensessnneeens 57
JlaGopaTopHast padoTa Ne 25........coviiiiiiiiiiiiie e 65
MopenupoBaHue Ipolecca BO3HWKHOBEHHsS SIHACMUM Ha TpHMeEpe

KYJIBTYPBI HEKAPCKUX JPOIKIKEH ...eeivvireiiriiieiiiie et 65
JIITEPATYPA ©.vveeiniiiie ittt ettt et e e et e e e sbb e e snbeeeeane 69



PA3JIEJI 6: KYJIbTYPAJIbHBIE U BUOXUMHWYECKUE
CBOMCTBA MUKPOOPT AHU3MOB

JlaGopaTopHasi paGora Ne 15

KyJabsTypajbHble CBOIiCTBA MUKPOOPTaHU3MOB

[ens pa0oTbl: BBIBUTE M ONHCAaTh KYIbTypallbHbIE CBOMICTBa
Ppa3JIMYHBIX MUKPOOPTaHU3MOB.

Matepuansl U 000pyAOBaHMe: HCCIEAyeMble KyJIBTYpHI
MHUKpPOOPTaHW3MOB Ha IUIOTHOW MUTATENBHOM Cpelle, MUKPOOHOIOrnIecKne

NIETJIM, CIIMPTOBKU, MUKPOCKOII.

OcCHOBHBIE T0JIOKEHHUST

K  KkympTypalbHBIM  CBOMCTBAM  OTHOCATCS ~ XapaKTEPHBIC
0COOCHHOCTH pOCTa MHUKPOOPIaHHU3MOB Ha IUIOTHBIX W KHIKHX
MMUTATENbHBIX Cpeax.

1. PocT Ha MJIOTHBIX NUTATEJBHBIX cpeax.

Ha moBepXHOCTH IJIOTHBIX NMHUTATEIBHBIX CPEX B 3aBUCHMOCTH OT
croco0a moceBa MUKPOOPTaHW3MBI MOTYT PacTé B BUAE KOJIOHUH, IITPUXa
WU CIUIOLIHOI'O Ta30Ha.

Komonns — w3onmpoBaHHOE CKOIUIEHWE KIETOK OTHOTO BHIA,
BBIPOCIIIEE U3 OHOM KIIETKHU.

B 3aBucumoctH OT TOro, TIe pa3BHBalNCh KIETKH — Ha
TTOBEPXHOCTH IIOTHON MUTATENFHOM CPEbl, B TOJIIIE €€ FIIH Ha THE cocyia
— pa3IuyaroT KOJIOHHUHU:

- TIOBEPXHOCTHBIE;

- TITyOVHHEIE;



- JIOHHBIE.

OOpa3oBaHHe MOBEPXHOCTHBIX KOIOHHH — 3TO CYIIECTBEHHAs
0COOCHHOCTh POCTa MHOIMX MHKPOOPTaHM3MOB Ha IUIOTHOM CyOCTparte.
Kononnn ornmmuatorcss OonbIIMM pasHOOOpasWeM W IMpU HMX ONHCaHUHU
YUIHUTBIBAIOT CIIEAYIOIIHe Npu3Haku (puc. 29-32):

1) dopma — okpyrnas, ameOOBHIHAs, HEIpaBWIbHAs,
pHU30HaHAS U JIP.;

2) pa3Mep (auaMeTp) — H3MEPSIOT B MM; €CIH pa3Mepsbl
KOJIOHUH HE MPEBLINIAIOT 1 MM, TO UX Ha3bIBalOT TOYCYHBIMMU,

3) MOBEPXHOCTh — TJAjKas, IIepoxoBaras, Oopo3auaTas,
CKJIaa4yaTasi, MOpPIIWHUCTAasA, C KOHUEHTPUYCCKMMH KpyramMu, paauajbHO
HCUepUCHHAS,

4) npodusib  — TUIOCKWH, BBINYKJIBIA, KpaTepooOpa3HbIH,
KOHYCOBUJHBIW U Jp.;

5) ONeck W MPO3pavyHOCTh — OJecTAllas, MaroBas, TYCKIas,
MYYHHCTas, PO3payHas u 1p.;

6) uBer — OeciBerHas (TPs3HO-O€Nble KOJOHMHM OTHOCAT K
OecLBETHBIM) WJIM [UTMEHTHUPOBaHHAs — Oeyas, JKenTas, 30J0THCTas,
OpaH)XeBasi, CHpEHEBasi, KpacHas, YepHas M JAp.; OTMEYAroT BBIIEJICHHUE B
CcyOCTpaT NMUTMEHTA; NP OIHMCAHUHM KOJOHWUH AKTHHOMHIIETOB OTMEYArOT
MUTMEHTALHUIO BO3IYIIHOIO H CYOCTPATHOI'O MULICIIHSE;

7 Kpaili — pOBHBIM (TJIAOKWiL), BONHUCTBIN, 3yOUYaTHIH,
JIOTIACTHOM U [1Ip.;

8) CTPYKTypa — OIHOPOIHAs, MEJNKO-, KPYIHO3EpHUCTAs,
cTpyiHuaTas (kpail u cmpykmypy Onpeoensom ¢ NOMOWbI Jynbl U npu
MANOM Y8enueHUU MUKPOCKONA);

9) KOHCHCTEHIUS — OTPENeIISIOT, MPUKAcasch K MOBEPXHOCTH

METIIEHl — JIETKO CHHUMAETCS C arapa, IuIOTHas, MArkKas Wid BpacTaromias B
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arap, crnusucras (MPWIKMAET K TMeTNe), TArydas, MMEeT BHUJ IUICHKH,
Xpyrmkast (JIETKO JIOMaeTCsl IPU MPUKOCHOBEHHH TETIIEH).

I'myOuHHBIE KOJOHUM Ooyee omHOOOpasHble. Ilo BUAy, Kak
MPaBUJIO, OHU TIOXOKH Ha CIUTIOIIEHHBIE YCUEBHYKH WM ITYYKH BaThI C
HUTEBHIHBIMH BbIpocTaMH. MX oOpa3oBaHHe YAaCTO COIMPOBOKIAETCS
pas3pbIBOM cpejibl BeneacTBue Boiaenenus CO2 Wik IPyrux ra3os.

JIoHHBIE KOJOHMM OOBIYHO HMEIOT BHJ TOHKHX IMPO3pPavyHBIX
TUICHOK, CTEJTFOLIUXCS 10 JTHY.

Pa3mepbl ¥ HEKOTOpbIE Jpyrue OCOOEHHOCTH KOJOHHU MOTYT
H3MEHSATHCSA C BO3PACTOM M 3aBHCAT OT cocTaBa cpeibl. [loatomy mpu ux
OIIMCaHUU yKaSI)IBaIOT BO3pacT Kyf[])Typ])I, COCTaB Cp€lbl U TeMrlepaTypy
KyJ'IBTI/IBI/IpOBaHI/ISI.

2. POCT B JKMIKMX MUTATEJIbHBIX CPeIax.

PocT MHKpOOPTraHW3MOB B JKHMIKHX MHTATEIBHBIX cpemax Ooiee
0JIHOOOpa3eH W COMPOBOXKIACTCS MOMYTHCHHEM Cpelbl, 00pa3oBaHHEM
TUTCHKH WK ocaka (puc. 33).

OcHOBHBIE XapaKTePUCTHKH:

1) CTeTleHb IOMYTHEHUS — ciabasi, yMepeHHasl, CHIIbHa;

2) 0COOEHHOCTH IICHKH — TOHKAs, IUIOTHAS, PBIXJas, TiajaKasi,
CKJIaIuaTas;

3) 0CaOK — CKYAHBIA, OOWIBHBIA, IUIOTHBIA, PBHIXJIBIH,

CIIM3UCTHIN, XJIONMBCBUIHBIN.

4) Poct  MHKpPOOPTaHM3MOB  MOXET  COIPOBOXKAATHCS
TIOSIBTICHUEM 3allaxa, MUTMEHTAINe! cpelpl, BEIICIeHeM Ta3a. Briaenenue
ra3a oOHapY)XHBAIOT IO 00Pa30BaHUIO TEHBI, ITY3BIPHKOB WJIH C TIOMOIIBIO
«TIOTIJIABKOBY (MANEHbKAA, 3aNAAHHAS ¢ 00HO20 KOHYA MpyOOYKd, KOMOPYIO

nomewarom 6 npoOUPKY 3anasHHbIM KOHYOM 66epX neped cmepuauzayuer u



cnedsam, ymobvl OHA ObLIA 3aNONHEHA CPeOOl NOTHOCMBIO, NPU GbLOCICHUU

2aza, on ckanausaemcs 6 noniaeke) (puc.34).

Pucynok 29. ®opma KooHUIA: a — Kpyriast; 0 - Kpyrias ¢ (ecTOHIaThIM
KpaeM; B - KpyIJiasi ¢ BaJIMKOM I10 Kparo; T, I — PU3OHUIHBIC; € — C
PH30OHAHBIM KpaeM; K — aMeOOBHIHAS; 3 — HUTHBHUIHAS; U - CKJIaadarasi; K —

HEIIpaBUJIbHASA, 1 — KOHICHTPUYCCKAsA, M — CJII0KHasl.

8
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Pucynox 30. [Tpo¢uis KonoHuit: a — U30THYTHI, 0 — KpaTepooOpasHbIi, B
— OyrpHCTBIii, T — BpacTaroLMi B CyOCTpAaT, J — IVIOCKUH, € — BBITYKIIBIN, 3K

— KaIUIEBUIHBIH, 3 - KOHYCOBUIHBIN

1 T TR T VY
o

6 2 0

Pucynok 31. Kpaii kononwuii: a — rnajkuii, 6 — BOTHHUCTHI, B — 3y04aThIi, T

— JIONIAaCTHOM, /1 — HETIPaBWIbHBIN, € — PECHUTYATBIN, K — HUTYATHII, 3 —

BOPCHHYATbIM, U — BETBUCTBIN

a

2

Pucynok 32. CTpyKkTypa KOIOHHIA: a — OMHOPOIHAs, O — MEIIKO3EpHUCTAs, B
— KPYITHO3EPHHUCTAS, T — CTpyHUaTasi, 1 - BOJIOKHHICTas

9
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Pucynok 33. Poct MUKpOOpTraHM3MOB B )KHAKOM cpene. 1 — pocT Ha
TIOBEPXHOCTH Cpe/ibl, 00pa3oBaHKeE IJICHKHU, 2 — POCT Ha JTHE TIPOOUPKH
(oOpa3oBanue ocaka), 3 — pOCT B OCHOBHOM Ha MIOBEPXHOCTH CPEIbI, HO U
B TOJIIE CPEbl, 4 — POCT B MUKPOa’pO(UIIBHOM YacTu cpenbl (OJImKe K

TIOBEPXHOCTH CPEIIbl), 5 — pABHOMEPHBII POCT MO BCEH TOJIIH CPEIBI.

a 6 s

Pucynok 34. O6HapyxeHHUe ra3a mpu pocTe MUKPOOPTAHU3MOB B JKHAAKOM
cpeze: a — pocta MUKPOOPTaHU3MOB He HabmromaeTcs, 6 — poct
MHKPOOPTaHMU3MOB (IOMYyTHEHHE Cpefbl) Oe3 00pa3oBaHMs ra3a, B — pOCT
MHUKPOOPTaHU3MOB (TIOMYTHEHHE Cpebl) C 00pa30BaHUEM Ta3a (ITy3bIpeK

rasa B IIOIUIABKE).

10



3apanus
1. PaccmoTpeTh KOJTOHMM MHKPOOPTaHM3MOB Ha TBEPIBIX
MMUTATENBHBIX CPEeNlaX, BEIIBUTH OCHOBHBIC XapaKTCPUCTHKH.
2. 3anonHuTh Tabduy 9.
3. CnenaTh BBIBON, TNE¢ TIEPCUUCIUTH  OTIMYUTEIILHBIC

MPU3HAKU UCCICAYEMBIX MUKPOOPIraHU3MOB.

Tabmuma 9. OcHOBHbIE KyNbTypajbHble MpPU3HAKK KOJOHHWH

MHUKPOOPTaHU3MOB

Hazsanue | E. coli Ps.

MHKPOOPTaHU3MOB putida

KynbrypansHsie cBOHCTBa

IlBer

Pasmep, Mm/cyTku

®dopma

IToBepxHOCTD

[pocduns

Kpait

CrpyxTypa

Koncucrenmnus

Buieck, mpo3payHoCTh

KoHTpoJsibHBIE BONIPOCHI
1. Kaxkue cBoiicTBa MHKPOOPTaHU3MOB Ha3bIBAIOT KYJIbTYPAIEHBIMHU?
2. Kak Moryr pactd MHKpPOOPTaHM3MbBI Ha IUIOTHBIX IHTATEIbHBIX

cpemax?

11




Uto Ha3BIBAIOT KOJIOHUEN?

4. Kaxkuwe TmpH3HaKH YYUTHIBAIOT TPU OIMCAHWM TOBEPXHOCTHBIX
KOJIOHHH, TJTyOUHHBIX U TOHHBIX ?

5. Kak xapakTepu3yloT pocT MUKPOOPTaHU3MOB B JKUJIKUX MUTATEIBHBIX

cpenax?

JlaGopaTopHasi paGota Ne 16

BuoxuMuveckne cBoicTBa MHUKPOOPraHu3MoB

Ileap padoThl: M3Yy4UTh OMOXMMHYECKHE CBOMCTBA Pa3jIMYHBIX
MHUKpPOOPTaHU3MOB.

Marepuajibl U 000pyA0BaHHe: YHUCTBIC KYJIBTYPBI HCCIESTYEMBIX
MHUKPOOPTaHM3MOB, ~ MHKPOOHMOJIOTMYECKHE  IeTIHM, AaBTOMAaTHYECKHUE
IMIIETKA CO  CTePWIbHBIMM  HAKOHEYHHMKaMH, CIUPTOBKH, HaOop

audepeHnnaIbHO- TMarHOCTHYECKUX TUTATENbHBIX CPes.

OCHOBHBIE N0JI0KEHHS

BuoxuMuueckass aKTUBHOCTH MHKPOOPTaHH3MOB UpPE3BBIYAITHO
pazHooOpa3Ha. OHa oOycliOBIeHa OOTaTCTBOM y HHX CIEMU()HISCKIX
(epMeHTaTUBHBIX CHCTEM W YCJIOBHSMH cCpelbl. B MeauumHCKON
MHUKPOOHONIOTHN HM3y4YeHHE OMOXMMHYECKUX CBOWCTB MHKPOOOB SIBISETCS
OJIHUM M3 OCHOBHBIX Au(depeHIranbHO-JHarHOCTUYECKUX METOIOB IS
TOYHOT'O PACMO3HABAHUS BO3OYIUTENS OONE3HH.

Js Grmoxumudeckon mudQepeHranin MEKpPOOOB, KaK TPaBUIIO,
N3Y4aroTCsl UX CIIOCOOHOCTB!

1) cOpaxxBaTh YIIeBOABI C OOpa30BAHHMEM KHCIOTHI WIIN

KHUCJIOTHI C Ta30M,

12



2) pasnarath OEIKOBBIE ITPOILYKTHI;

3) penyLMpOBaTh KPACKU.

Jnst  oOHapyKeHUsT O3THX CBOWCTB TIOJNB3YIOTCS  ITOCEBOM
MHUKpPOOPTaHU3MOB Ha JuddepeHnrnanibHO-TMarioCTHYeCKie MUTaTeNbHbIe
cpenbl. Pe3ynprar peakuum onpenensercss IpH ITOMOIIM J00aBISIEMBIX B
MMUTATEIbHYI0 CPEAY Pa3IM4YHBIX WHAWKATOPOB, AAIOMIMX B OONBIINHCTBE
cly4aeB  IIBeTHble  peaknmu. Merog  moceBa  MHKpOOOB — Ha

):[I/I(l)(l)epeHHI/IaJ'H)HO-[[I/IaFHOCTI/I‘IeCKI/Ie CpCabl Ha3bIBACTCA ((HECTpLIﬁ pA».

3apanus
A). COpaxxuBaHue yrieBoaAOB:

1) CMBOPANCUBAHUE _MOJOKA: MOJIOKO 3aCesiTh KHILIEYHOMN

MAJIOYKOH, MMOCTaBUTh B TePMOCTAT mpH Temiepatype 37 °C, depe3 CyTKu
MPOBECTH HAaOIIOACHNE, CACIATh BHIBOJIBI;

2) ucnonv3osanue cpedvl IDHoo: Ccpey ODHIO pPa3iuTh B

yamku [lerpu, MeTomoM INTpHXa IPOBECTH IIOCEB KHUIIEYHOH MNaJIOYKH,
MIOCTaBUTHh B TepMOCTAT U1 MHKYOHpOBaHUS, depe3 2-3 CYTOK IpPOBECTH
HaOJIIoIeHNe, CIeNaTh BBIBOABL;

3) UCcnojib306arnue VZ]IG@O()OG u_cnupmoes. B CTECPUIIBHBIC

poOupKu pa3nuTh Mo 10 M cpensl, comepxaimeil B KadecTBe OCHOBHOTO
¢ona menmron (5 r/m) mw KoHPO4(1 t/m), yrmeBomsl (B KOHEUHas
KOoHLeHTpauust 1%) u wuHAMKaTOp — OpOMKpe3onmypryp (KOHEeYHas
koHueHTpaus 0,003%), n3MeHomuUil BET OT MyPIypHOTO K XKEITOMY B
unrepBane pH 6,8 — 5,2. Ha nHO kaxmoi mpoOHpPKH OMYCTHUTH TOILIABOK.
Cpenpl 3acesiTh CyClieH3Hel KIETOK MHKPOOPTaHW3MOB 1 HHKYOUPOBATh 10
5 CYTOK HpHu COOTBETCTBYIOLIEH TemrepaType. 3amoiaHuTh Tabmuiy 10m

CACIaTh BBIBO/J IIO pa60Te.

13



Ta6muma 10. PesynpTatel HaOI01eHIT

HasBanne | Escherichia | Pseudomonas | ...... | ...
MuUKpoopranuzma | coli putida

Broxnmnueckue
CBOICTBa

Poct Ha YrieBogax:

Kcunosza

I'moxo3a

Mannur

OO6pa3oBaHue ra3a B NMOIUIABKE

Kcumnosa

I'mroko3a

MaHHHT

V3menenue nBeta HHAMKaTOpa (OPOMKpPE3OIITYpITyp) IIPH POCTE Ha
yIieBojiax:

Kcunnosza

I'mroko3a

MaHHuT

b). PacuiensieHue 0eJIKOB, SIBJISIOIICECS OIHOM W3 CTaaui
KpPYroBOpOTa a30Ta B IPHpPOJE, COMPOBOXKIAETCS 00pa3oBaHHEM aMMHAKa,
WHJIOJIa U BBIIEICHUEM cepoBonopoza. /s oOHapyKeHHUs 3THX BEIIECTB B
CTepWIIbHBIE TMPOOMPKH pa3nuTh Mo 10 MII COOTBETCTBYIOIIMX Cpe,
MPOBECTH IIOCEB HCCIEAYEMBIX MHKPOOPIaHU3MOB. [IpOOHpKH 3aKpHITh
BaTHBIMU TipoOkamMu. [IpoOku 3aBepHYTh B MOMMITHIICH, YTOOBI 3aTPYAHATH
yieTyynBaHue rasa. [IpoOMpKH TOCTaBHTh Ha KYJIbTHBHPOBAHHE IIPH
COOTBETCTBYIOILIEH TeMIepaType. Pe3ysibTaTel JKCIIepHMEHTa 3aHECTH B

TaOIUILy.

14




1) obuapyoicenue ammuaxa: B kadectBe cpenmbl HCIONB3YIOT 4%

nenToHHyro Boay (mentoH — 40 r/n, NagHPO4 — 2 /1, NaCl — 5 r/n) mocie
TOTO KakK KyJbTypa BBIPACTET, JCMAOT KAUECTBCHHYIO PEaKI[UI0 HA aMMHAK
¢ peaktmBoM Heccrepa. Ha mpeamerHoe CTEKIO NMOMEIIAIOT HECKOIBKO
Karenb KyIbTypaJbHOH JKHIKOCTA M JOOABJISIOT K HUM KAIUTI0 PEaKkTHBA
Heccnepa. B npucyTcTBHH CIE€JOB aMMHaKa >KHIKOCTh OKPAIIMBAETCS B
KENThIA I1BET, TpH OONbIIOM KOJHYECTBE aMMHaKa oOpasyercs
KOPUYHEBBIN 0CaI0K.

2) obuapyoicenue ceposodopoda: B mpodbupku ¢ MIIB (mscHoi

nentod — 10 r/n, mscHo# skerpakt — 10 r/m, NaCl — 5r/n), comepskariem
pactBop mucrenHa (0,01% mnobGaBUTH TOCIE aBTOKJIABUPOBAHUS CPEbI),
NPOBECTH TIOCEB HCCIENyeMbIX MHKpoopraHusmoB. [locrme moceBa mon
BaTHOW NMPOOKOI YKPENUTh Y3KYIO CTEPUIIbHYIO MOJIOCKY (HIBTPOBAIBHOI
Oymary, CMOUYCHHOIl pPacTBOPOM YKCyCHOKHciIOro cuHua. Ilomocku He
JIOJIXKHBI IPUKAcaThCsl K MUTATENBHOM cpeze.

3) nmpoba na umndon: B xauectBe cpempl s BBISIBICHHS

obpazoBanust mHpona B npodbupku ¢ MIIb (menrton — 10 /1, MsicHOU
akerpakT — 10 1/, NaCl — 5r/m), comeprkamtem pactsop tpumnrodana (0,01%
I00aBUTh TOCJTE aBTOKIABHpOBaHUA cpenbl). [locme Toro kak KymbTypa
BBIPACTET, IIPOBOIAT KAYECTBEHHYIO DEAKLHI0O Ha HHAOI C PEaKTHBOM
Opmuxa (wmu Koawa). [lnst »Toro Ha TOBEpXHOCTh Cpenpl, HeE
mepeMemuBasi, moMemaroT 1 M peaktnBa Opnmxa (i Kopada);
TIOSIBJICHUE KPaCHOM OKPacKH CBHIETEIBCTBYET 00 00pa30BaHUU HHIOJIA.

- 3amoNnHUTH Tabawy 11u crenats BEIBOX 1O paboTe

15



Tab6muma 11. PesynpTatel HaOmoqeHIT

Hassanue | Escherichia | Pseudomonas

MUKpoopranuzma | coli putida

Buoxumudeckue cBolicTBa

[IBer mpoObl ¢ peakTHBOM

Heccnepa

Brimenenne ammuaka

LIBer Oymaru, CMOYEHHOM

(CHsCOO),Pb

Beiaenenue cepoBogopoia

I[IBer mpoObl ¢  peEaKTHBOM

Opnuxa (uwmu KoBaya)

Brigenenue unmomna

B) OnpenesieHne BHEKJIETOYHBIX (epmMeHTOB.
BricokomonexynsapHble coeauHeHus (Toiucaxapuipl, OENKH, JUMUIBI U
Ip.) He MOTyT NpPOHHKAaThb Yepe3 MeMOpaHy KIETKH M IIOIBEpraroTcs
paciieruieHnIo  9k30(epMeHTaMH  OakTepHid, OTHOCAIIMXCS K Kiaccy
ruapona3. GepMeHThl KaTaIU3UPYIOT THAPOIN3 IOJHMepa 10 PAaCTBOPUMBIX
NPOAYKTOB, OOBIYHO IHMEPOB HJIM MOHOMEPOB, KOTOpBIE IIOCTYIAIOT B
KIETKY C TIOMOIIbIO CIICIIM(UICSCKUX TPAHCIOPTHBIX MEXaHU3MOB.
O06pa3oBanne SK30()epMEHTOB IMIUPOKO PACIPOCTPAHEHO CPEAH Pa3ITUIHBIX
TPYII MUKPOOPTaHU3MOB.

1)  Amunonumuueckas axmugnocms. Kpaxmanm momsepraercs

TUAPOJIUTUYICCKOMY PAaCHICIVICHUIO T10J ,Z[eﬁCTBPICM aMuiia3, aKTHBHBIMH
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npoaynueHTaMu KOTOPBIX SIBJIAFOTCSA Ppa3JINYHbIC BUbI 6au1/mn,

TICEBIOMOHA]I, MHUIETHATBHBIX TpHOOB (puc.35).

B yamxu Iletpu c¢ nwmrarensHolt cpemoit (menrton — 10,0 1/m;

KH2POs — 5,0 1/7; pactBopumsbrii kpaxman — 2,0 r/i; arap — 15,0 r/m; pH =

6,8 — 7,0) mpoBecTH TMOCEB HCCIEAYEMBIX MUKPOOPTaHU3MOB INTPHUXOM.

Ilocne KYJIbTUBHUPOBAHUA Ha MMOBEPXHOCTHL CPE/Ibl HAJIUTDH 3-5 M pacTtBOpa

Jlrorons. 30Hy THAPOIN3a KpaxMana U3MEpUTh OT Kpast ITpuxa (KOJIOHHH)

J0 T'paHUIIbI CBETJION 30HBI. PeSyJ'II)TaTI)I 3amnucaTthb B Ta6nnuy 12, cAciaThb

BBIBO/JbI.

a

Pucynok 35. OnpeneneHre aMUIONUTHYECKON aKTHBHOCTH: a — CXeMa

mocesa, 0 — cpea ¢ KyabTypaMu mociie oopadorku pactsopom Jlroroms

Tab6muma 12. PesyneraTsl HaOmoqe M

HasBanue Mmuxpoopranuzma

Pazmep 30HBI TUApPONIU3A, MM

E. coli

Ps. putida
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2) Ilpomeorumuueckas axkmugnocms. IIpoTeasbl KaTaTU3HPYIOT

pacuieruieHue OenKoB Ha TMONMM- W onuromnentuibl. OHM  BBIIENSIOTCS
pa3NMYHBIMM ~ BHJAaMH  Oaliyul, aKTHHOMHMIIETOB,  CTa(pUIIOKOKKa,
MHUIIENTHAIBHBIX TPHOOB.

Hccnenyemple MHKpPOOPraHW3MBI — IOCESITh B NPOOUPKH €
MsicorenToHHoM sxenatiHo (Ha 100 ma MIIB — 10-15 r xenatunsr). [Toce
npoBecTH  yKojioM. KynbTHBHpOBaHHME TPOBECTH TIPH  KOMHATHOM
temnepatype 7-10 cyrok. PazxmkeHHe >KelaTHHBI OTMETHTh BH3YallbHO,
yKa3aTh MHTEHCHBHOCTh M (opMmy pazxmkenus (puc. 36). 3anomHHTh

Tabnuny 13, cienats BBIBOABL.

Tabnuua 13. Pe3ynbratel HaOMIOACHMI

HasBanue MHTeHcuBHOCTD dopMma  pazKHKEHUS
MHUKpPOOpPTraHU3Ma pazKMKeHUs JKEJIaTUHbI
JKETIATHHbI
E. coli
Ps. putida

a 6 8 2 d e

Pucynok 36. Cxema pa3KimKeHHUS KelaTHHBI MUKPOOPTaHH3MaMH TIpH
IIOCEBE YKOJIOM:
a — KpaTepoBHIHOE, O — PENOBHIHOE, B — BOPOHKOBHJIHOE, T —

MCIIKOBUAHOC, I — HOCHOﬁHOC, € - IIY3BIPEBUTHOC
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I') Penykuus kpacsimux BelecTB.

Pez[yquonmaﬂ CIIOCOOHOCTD MHUKPOOPTAaHU3MOB OIIPCACIISACTCA

X OTHOIICHUEM K ONPECACICHHBIM OPraHMYCCKUM KpacCKaM, KOTOPBIC OHU

NEPEBOJAT B 6CCHB€THLIe HCﬁKOHpOZ[yKTLI (MCTI/IHGHOBaﬂ CHUHAA, JIAKMYC,

HeWTpanbHas KpacHasl U Jp.).

PactBopsI Kpacok q006aBuTh K utaTenbHol cpexe MITA (0,001%)

U TIPOBECTH ITOCEB YKOJOM HCCIEIYeMbIX MUKpoopraHm3moB. Habmonatsh

3a IIOCTCIICHHBIM O6eCLIBe'-H/IBaHI/ICM KpaCku 1Mo Xo4y YKoia. C}leJ’laTI)

BBIBOJI 110 pabore.

1.

KoHTpoJbHBIE BONIPOCHI
Kakue criocoOHOCTH MUKPOOPraHU3MOB U3YYalOT JUIsi OMOXMMHUYECKOM
muddepeHumanuu MUKpoOoB?
Kaxk HPOBOIAT U3y4eHHS OUMOXUMHYECKHX CBOMCTB
MHUKPOOPTaHU3MOB?
Kaxk y3HaTh CIOCOOHOCTH MUKPOOpPTraHU3Ma UCIIONIB30BATh YIIIEBOIBI U
CIIUPTHI B KAYECTBE UCTOYHUKOB YIIIEpOa ¥ SHEPTUH?
Kakue OnoxumMmudecKre cBONHCTBA MOXKHO BBIIBUTD IIPH PACILCIUICHHN
0EIKOB MUKpPOOpPTaHU3MaMu?
Kak ycraHOBHTH BBbIIEIEHHE aMMHaKa, CEpOBOAOPO/A M MHIONA TPH
pOCTe MUKPOOPTaHU3MOB Ha cyOcTpaTax?
K kakomy xmaccy oTHOCATCS »K30(epMeHTHI? 3adeM OakTepusM
9K30(epMEHTHI?
KakuM crioco0oM MOXXHO YCTAaHOBHUTH aMIJIONUTHYECKYIO aKTHBHOCTb
MHKPOOPTaHU3MOB?
B uwem 3akmrouaercst nuddepeHnnaNbHO-THATHOCTUYECKHI TecT Ha
pa3xXmKeHHe skenaThHbI? Kak ¢ ITOMONIBIO 3TOrO TecTa MOXKHO

Pa3IMIUTh MUKPOOPTaHU3MBI?
19



9. B PEIYIBTATE KAKHUX IPOLECCOB MPOHUCXOAUT PEAYKIHA KpacAlux

BeIecTB?

JlabopaTopnas paGora Ne 17

Onpene.ﬂelme AHTHOMOTHYECKOH AKTHBHOCTH MHUKPOOPraHUu3IMoB

Lesab paboTel: OpeeanTh 1yBCTBUTEIBHOCT MUKPOOPTaHU3MOB
K JACHCTBHUIO pa3NUYHbIX AHTHOMOTHKOB METOJOM IHCKOB U METOIOM
MHUHUMaJIbHOH MHTHOUPYIOIIeil KOHIIEHTPALUH.

Matrepuaiusbl " o0opynoBaHme: YHCTBIE KYJIBTYpBI
MHUKpOOPraHu3MoB B kunkod cpene LB, crepunbnbie uamku Ilerpw,
arapusoBaHHas cpeja LB, 1ucku, nponuraHHele  pasaM4YHBIMH
aHTHOMOTHKAMH, CIIUPT, CTCKITHHBIH IINAaTeb, aBTOMATHIECKUE MTUIIETKH,

MIUHIETHI, TOpesKa, (GU3pacTBop, CTEPHIbHBIC POOUPKH.

OcHOBHBIE NOJIOKEHUS.

AHTHOMOTUKM -  OOMIMpHBIA  KJacc  (papMareBTHISCKUX
COEIMHEHUH, CHHTE3 KOTOPBIX OCYIIECTBISIOTCS MUKPOOPTaHU3MaMH.

AHTHOMOTHKH CHOCOOHBI TOPMO3HTH POCT W BBHI3BIBATH THOEINH
Oaktepuidi w gpyrux MukKpoboB. I[IpoTmBOMEUKpOOHOE — HelicTBHE
AQHTHOMOTHKOB MMeET M30MPAaTEIbHBIA XapaKkTep: Ha OJHU OPTaHU3MBI OHH
JNEUCTBYIOT CHIIbHEE, Ha Apyrue - ciabee Wiu BooOIIe HE ICWCTBYIOT.
Hekoropble aHTHOMOTHKH TPEACTABISIOT 3HAYUTENBHBIA HHTEpeC IS
XMMHOTEPAIIAM M MOTYT TPUMEHATBCS JUI  JICYCHHS Pa3iIMIHBIX
MHUKpPOOHBIX HH(EKINH Yy YeTIOBEKa W )KUBOTHBIX.

CriocoOHOCTRIO BBIpAa0aTHIBATh AHTHOMOTHUKK O0JaNaloT HE BCe

MHUKpPOOPraHu3Mbl, a JIMIOb HEKOTOPLIC INTAMMblI OTACIbHBIX BHUIOB. Tax

20



NEHUIWUIMH 00pa3yeT Hekoropble mrammbl Penicilliym notatum u P.
chrysogenum, a crpenToMHUIMH - ONpeJeNeHHBIH mmTamMMm Streptomyces
griseys, Torga Kak Opyrue IITAMMBI T€X JK€ BHJOB JHOO BOOOIIEC He
BBIpAa0ATHIBAIOT ~AHTHOWOTHKH, JIMOO BBIpaOATHIBAIOT, HO JIPYTHE.
CylIecTBYIOT TaKXKe pa3iuuds MEXIy I[ITaMMaMH - MPOAYIICHTaMU
AHTHOMOTHKOB, MMPUYEM 3TH Pa3IHUKs MOTYT OBITh KOMUYECTBEHHBIMU HITH
KauecTBeHHbIMU. OIUMH IITAMM, HAmpUMep, JaeT MaKCUMAIbHBIA BBIXOJ
JTAHHOTO aHTHOMOTHKA, KOTAa KyJbTypa pacTeT Ha IMOBEPXHOCTH CpEIbl, U
HaXOAUTCS B CTAallMOHAPHBIX YCJIOBHSX, a JIPYrod - KOrja ero KyjibTypa
NOTrpy’)kKeHa B Cpely W TIOCTOSHHO BCTpsixuBaercsi. Hekoropbie
MHKPOOPTaHHU3MbI BBIJICISAIOT HE OMUH, & HECKOJIbKO aHTHOHMOTHKOB. Tak,
Pseudomonas  aeruginosa  obpasyer  mHOIMAaHa3y,  MHOIMAHHH,
[IMOJIMIIOEBYIO KHCIOTY M JApyrue mnuo-coenuHeHus. OmMH U TOXe
aQHTHOMOTHK MOXET NMPOLYLHPOBATHCS MHUKPOOPraHU3MaMU Pa3HOro poia.

Tak rimoTokcu obpasytor Buael Gliocladium u Trichoderma.

1. OmpepejieHne YYBCTBHTEJBHOCTH MHKPOOPTaHM3MOB K
AHTHOMOTHKAM AUCKO-TH(P(Y3HOHHBIM METOIOM.

Yamku Iletpu ¢ arapu3oBaHHOM Cpenod 3aceBarOT UCCIELyEeMOMH
KyJIbTYpOH MMKPOOPraHW3Ma CIUIOIIHBIM T'a30HOM. byMakHBIE IHCKH,
MIPOITUTaHHbIE ONPE/CICHHBIM AaHTHONOTUKOM, HA PABHOM PACCTOSHUH APYT
OT JApyra pacKiaiplBaloT 1o rmepudeprun dYamkd. AHTHOWOTHKH,
i GyHANpPYIONIEE B TOJNIIY arapa, MPeIOTBPAINAIOT WM 3aJIep)KUBAIOT
POCT YyBCTBUTENBHBIX K HUM KYJIBTYP MHKPOOPTAHM3MOB, UTO TTOSIBIISIETCS
B 00pa30BaHUN BOKPYT COOTBETCTBYIOUIMX AWCKOB 30HBI YTHETCHHUS POCTa,
YEeTKO BBLACNSIOMmEiicS Ha (OHE CIUIONIHOTO ra3oHa POCTa TECTHPYEMOI
KynbTypbl (puc. 37). BenmudnHa 30HBI YTHETEHHSI OIPEACISIET CTEHCHb

4yYBCTBHTEILHOCTH MUKPOOPTaHU3MOB K aHTHOHOTHKY (Tabit. 14).
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HeT 30Hb NOAABNEHUA POCTa MUKDOOPraHkuama
BOKDYT AMCKE ¢ aHTUBMOTHKOM:
MHKPOOPIaHU3M YCTORHME K aHTHOMOTHKY (3)

3oHa nonasneHus -
POCTa MUKPOOPraHuama ..
BOKPYT AMCKa C aHTUOUMOTIKOM: ~—
MWUKPOOPraHU3M HYyBCTBUTENEH K aHTUOMOTUKY (1)
MNW YMEDPEHHO PEZUCTEHTEH K HEemy (2)

Pucynok 37. OnpejesieHue 30Hbl yTHETEHUs! ONPE/ENsieT CTENeHb

YyBCTBHUTEIbHOCTH MUKPOOPTaHU3MOB K JaHHOMY QHTHOHOTHKY:

Tabmuma 14. — UyBCTBUTENBPHOCTH MHKPOOPTAaHM3MOB

AHTHOUOTHKAM B 3aBUCUMOCTH OT 30HBI 3aJ€PKKH pocTa

Juametrp 3oHbl 3agep:kku | CTeneHb YYBCTBUTEJIbHOCTH
pocTa, MM AHTHOUOTHKY

Bomee 25 BbICOKOUYBCTBUTENBHBIE

15-25 UyBCTBUTENbHBIC

10-14 Maio4yBCTBUTEIbHBIC

Menee 10 wm  momHoe | YcTOWYMBEHIC

OTCYTCTBHE

22




3apnanus
1. Pazorpers muratensHyto cpeny LB u paznutes no gamxkam [Tetpu.
2. B3aTbh CyTOUHYIO KyIbTYPY HCCIEyEMOro MUKPOOPTaHHM3Ma U HAHECTHU
50 MKJ Ha 4YallKy cO Cpeqol, pacTepeTh KyIbTypy CTEKJISHHBIM IINAaTeNIeM,
CZieNaB CIUIOIIHOM Ta30H.
3. Pa3noxuth JAWCKHM, NPONUTAHHbIE pPAa3HBIMH AHTUOMOTHKAMHU II0
NeprUMeTpy Yalku (puc. 36).
4. ITocTaBUTh YaIlIKi B TEPMOCTAT /I KyIbTHUBUPOBAHUS Ha 5-7 nHeH npu
temnepatype 28°C.
5.3meputh 30HY JnHM3KMca OakTepuil M pe3yibTaThl OIbITA 3aHECTH B
Tabnuy 15.

6. CnenaTh BBIBOIBI TI0 padoTe.

Tabnuua 15. Pe3ynbrathl sKCIIEpUMeHTa

HasBanue Pazmep 30HbI AHTHOMOTHKH
MHUKpPOOPraHu3mMa nu3uca /
4yBCTBUTEILHOCTH

Tenramuiuu | Pudamnuumn | Kanamuuux

Pasmep 30Hb1

E. coli JIM3UCA, MM
UyBCTBUTEILHOCTh
Pasmep 30HbI
Pseudomonas sp. JIM3UCA, MM
UyBCTBUTEIBHOCTh

2. OnpejiesieHne YyBCTBUTEIHHOCTH MUKPOOPraHU3MOB METOIOM
MHHHUMAJIBHOI HHTUONPYIOIIEil KOHIEHTPAIlHH

KpI/ITepI/IHMI/I AKTUBHOCTH TOT'O UJIKM MHOT'O IIpCIliapaTa BbICTYHAIOT:
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1. MunumanbHas uHruoupyromas koumenrpanust (MIC) —
HaMMeEHbIIass KOHIIEHTpaNys IpernapaTa, TOpMO3sIIas poCT TeCT-KYIbTYypHI;

2. MunumanbHas Oakrepunuanas xonnentpauus (MBK) —
HavMeEHbIIas KOHIEHTpAIWs Npenapara, BbI3bIBAIOIIAs OaKTEPHLIUIHBIN
a¢exT.

Meron cepuiHBIX pa3BeJEHHH B KHIKHX CpeJax I03BOJISET
ycranoButh MIC mpemapara s BeigeneHHoro Bo3oyautens, T.e. MIC
ONPEJIeISIIOT 10 MUHMMAQJIBHOM  KOHIEHTpalMd  aHTHOMOTHKA,
3aJIep KUBAIOIIET0 BHAMMBIA POCT MHKPOOPraHW3Ma B MPOOMpPKax WIIM Ha
yamke lletpy ¢ mnuTaTenpHOM CpemoH, comeprkaiiell yObIBaromue
KOHICHTPAIMK aHTHOMOTHKA.

21.]'[5[ 9TOro0 TOTOBAT ABYKPATHO y6I)IBaIOHlHC KOHIICHTpalu
aHTHOMOTHKAa B CTaHJApTHOM NHTaTedbHOM OynpoHe. KoHTpomsamu
KYJbTYPbl 1 aHTHOMOTHKA ABJIAETCS OyaboH 0€3 aHTUOMOTHKA U C IIEPBHIM
pas3BeneHneM aHTHOMOTHKA (B (hu3pacTBOpe). B ombITHBIE M KOHTPONBHEIE
NpOOUPKU BHOCAT CYCIEH3HIO MOJOAOH KYIBTYPHl MHKPOOPTaHU3Ma H
IIOCJIE CYTOYHOW MHKYOAIMU YYHUTHIBAIOT PE3Y/bTaT. YUETHBIM IPH3HAKOM
SBJIACTCS HAalM4YMe WIN OTCYTCTBHE MYTHOCTH OyiIbOHa B NPOOHpPKaXx.
Benmuunna MIC  cooTBeTcTBYeT TOW MUHHMMANBHOH — KOHIEHTpAIUU
npernapara, Ipy KOTOpOi MYTHOCTb B MPOOHPKE OTCYTCTBYET. DTOT METOX
SIBJISIETCS] TOYHBIM KOJIMYECTBEHHBIM MeTO/IoM. [IpuMeHseTcs oH B HayqHOM

pabote u B 0c000 BaXXHBIX CIyYasx B TaOOpaTOPHUIX OOIHHHII.

3aganusa
1. TIlpuroroBUTh cepHUI0 JABYKPATHBIX pA3BEJCHUN HCCIEAYEMOIO
AHTHOWOTHKA B OKUIKUX Cpelax, IMOCIeOHds Tpodupka —

OTpHIIATENBHBIN KOHTPOJb (cpena 0e3 aHTHONOTHKA);
24



3acesTh KyIbTYpPY MHKPOOPTaHM3MOB B KaXIylo Tpobupky (mo 50
MKJI CYCHICH3UH KYIBTYPBbI);

[TpoGupku mocraBuThH B TepMOCTaT Ipu Temneparype 28 °C Ha CyTky;
[IpoBecTn yd4er pe3ynbTaTOB, 3amoiHUTH Tabmuiy 16, crmemath

BBIBO/IHI.

Tabmuma 16. PesymeTaThl  3kcmepuMmeHta 1o ompeneneHuro  MIC

AHTHOMOTHKOB
Ne | Haspanue MHKpoOpraHusma 1 HasBanue Mukpoopranusma 2
AnTnbmoTHK 1 AHTHOHMOTHK 2 Antnbuoruk 1 AHTHOMOTHK 2
n
S g £ g £ £ £ g
p- g <) g <) g <) 3 <3
g a, . o & o g a
K £ g = g = g = g
o o o T o T o o
u g E = = =} = g £
3 3 3 3 3 B e s
5z T 2z e i~ T & e
1
2
3
4
5
6
7
8
KoHTpoJsibHBIE BONIPOCHI
1. Kaxkue coennHeHns OTHOCAT K aHTHOMOTHKAM?
2. OaMHAKOBO JIK aHTHOMOTUKH JIEHCTBYIOT HA BCE MUKPOOPTaHU3MbI?
3. Bce a1 MukpoopraHu3mbl BeipabateiBaioT anTuOuoTuku? [IpuBenure

TIPUMEPBHI.
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B ueM MOXeT 3aKITIOYATHCS PA3IMYME Y IITAMMOB IPOAYIICHTOB?
[IpuBeauTe MpUMEpHI.

MoryT U pa3HbIC OpraHM3MBI BBHIPAOATHIBATH OJMH AHTHOMOTHK?
[IpuBenuTe MpUMEpHI.

Kakumu METOaMU OIPEICTISIOT YyBCTBUTEIHHOCTH
MHUKPOOPTaHU3MOB K aHTHOHMOTHKAM?

B uem cocTouT paziuyme MEXKIy MHHUMAJIBHOW WHTHOUPYIOUICH U
MUHHMAJIbHON OaKTePUIMIHON KOHIICHTPAIUAMHU aHTHONOTHKA?
Kakum MeToioM MOXHO ONPEAEIUTh MUHUMAIBbHYIO WHIHOUPYIOIIYIO
KOHIIEHTpaluio?

Kak onpenenuts MUHUMaJIbHYIO OAKTEPUIIUIHYIO KOHIIEHTPAIHIO?
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PA3JEJI 7: TEHETUKA MUKPOOPT'AHU3MOB

I'eHeTnueckwuii anmapaT IPOKAPHOT NPENCTABIICH Y OOJbIIMHCTBA
rpynn npokapuoT ofHoM KonblieBod monekynoit JJHK. B onpenenennbix
YCIOBHSAX B KJIETKE MOXKET HaXOJHMTHCS HECKOJIBKO KO OakTepualibHOM
xpomocombl. JTIHK conepxuTcs Takke BO BHEXPOMOCOMHBIX T€HETHUECKHUX
JJIEMEHTaxX IUIa3MUAax, B OOJBIIMHCTBE CIy4aeB KOJbIIEBHIX, aBTOHOMHO
PEIUTHIUPYIOMIMXCSl HEOOJIBIINX MOJIEKYIIaX.

COBOKyHHOCTB BCE€X I'CHOB OpraHM3Ma Ha3bIBAOT I'CHOTHIIOM, a
COBOKYIHOCTh TPHUCYIIMX OpPraHU3My TIPH3HAKOB —  ()EHOTHIIOM.
CrneuuduKoil reHeTHYeCKUX HCCIIeNOBaHUH MHUKPOOPTaHU3MOB SIBIISIETCSI
U3y4eHUE CBOWCTB HE OTIENbHOH OCOOM (KJIETKH), a MOMYJISALHH B IIEJIOM
(MHKPOOHOH KYJIBTYpBI).

HacnenctBeHHyro  M3MEHUMBOCTH Yy NPOKAapPUOTHUYECKHUX
MHKPOOPIaHU3MOB BBI3BIBAIOT PEKOMOMHALMH I'€HETHYECKOro MaTepHuaia
TpeX OCHOBHBIX THUIIOB: TpaHC(HOpPMAIMs, KOHBIOTAIMS M TPAHCIYKIHUS,
LIMPOKO HCIIONB3YEMbIE B TEeHETHIECKUX IKCIICPUMEHTAX.

OOumiM CBOWCTBOM BCEX TpeX IMPOIECCOB SIBISETCA UX
OJHOHAIPABIEHHOCTD, T.€. OJIHA KJIETKA BCErJla BHICTYNAET B POJIN JOHOPA
JHK, a npyras B ponu pernmmnueHTa. B3anMHOro (pemumpoKHOro) ooMeHa
TeHeTU4eCKOoN uH(popMaIel y 6akTepuii He IPOUCKO/IUT.

B »skcnepumeHTanpHON pabore Hambolee YacTo HCIONB3YIOT

METObI, OCHOBaHHBIE Ha TIpoIleccax TpaHcHOpMAaIiK U KOHBIOTAITUH.
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JlabopaTopHnas pagora Ne 18
I'eneTnka MukpooprannzmoB. IlepeHoc reneTuyeckoii nHpopmanun

y 0aKTepuii: KOHbIOTALMS

Heas paGoThl: M3y4uTh CHOCOOBI IEpEeHOCa TeHETHYECKOrOo
MaTepuana B 0aKTepUalIbHYIO KJIETKY METOIOM KOHBIOTAIINH.

Marepuanbl 1 000pyI0BaHME: YHUCThIC KYIbTYphI goHOpa (F+) u
petmnuenta(F-) B mpoOupkax, CTepUiIbHbIE MPOOUPKH, aBTOMATHUECKHE
MUIMETKHA CO CTEPHIHHBIMH HAaKOHEYHHKAMHM, CIHUPTOBKH, yamku Ilerpu c

CEJICKTUBHOM IIUTATEIbHOM CPElOM, TEPMOCTAT.

OcHOBHBbIE MOJI0KEHHS

Konbloranus  —  OJHOHANpaBIEHHBIH  IMEPEHOC  YacTH
TeHEeTHYECKOro MaTepuana (IiasMuabl, OaKkTepHalIbHONH XPOMOCOMBI) MpU
KOHTAKTe ABYX OaKTepHaIbHBIX KICTOK.

OT10T mpomecc HMeeT OOJBLIOE 3HAYECHWE B IPUpPOAE, T.K.
CIocoOCTBYeT OOMEHY MOJe3HBIMH IPH3HAKaMU IIPU  OTCYTCTBHH
HCTHHHOTO IIOJIOBOrO Iponecca. Bo3MOXKHOCTh KIETKH CTaTh IOHOPOM
onpeernseTcs CieMu(pUIECKUM MOIOBBIM (HakTopoM — F-hakTopom.

F* — xiteTka-moHop;

F — kmeTka- penunueHT.

Hammume B F'-  wimerkm  F-rutasmuapl — o0yciaBiawBaeT
o0pa3oBaHUE Ha MMOBEPXHOCTH KJIETKHA OJHON — JBYX TOJOBBIX (rMOpwHit
(F-mrrmu), KOTOpBIE CITOCOOCTBYIOT COEANHEHHIO KIIETKH-OHOPa ¢ KIICTKOM-

PEUUITNEHTOM.
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Pucynok 38. Cxema npoliecca KOHBIOTAIMH y OaKTepHid

Mexanusm konviocayuu.:

1. [Ipukpennenue KIeTKH — JIOHOpPAa K PELMIIMEHTY C momotibo F-
TIUJIY;

2. DopMHUpPOBAHHE MEXTY KIICTKAMH KOHBIOTAIIHOHHOTO MOCTHKA;

3. [Nepenaua F—¢akropa u Apyrux ria3Muj B PELMITHUEHTHYIO KIETKY

(puc. 38). IlnasmMumoit KOAUPYETCS dHOOHYKIea3a, pa3pesaronias OmHY U3
nuteir e€ JIHK B ompenenémHoit Touke. 3aTeM pas3pe3aHHas IeNb
pacKpy4uBaeTcsl U 5'-KOHLIOM TEPEHOCUTCS B KIETKY-perumueHT. Ilepenoc
UAET Yepe3 NOphl B KIETOYHOM CTEHKE. B mepBoM cerMeHTe nocTynaromen
B kierky peuunueHta Hutu JIHK pacrmomoxeHsl aHTHPECTPUKLMOHHBIE
TeHbl, 00ECNeYMBAIONINE HAKOIUICHHE OENKOB, OJOKHPYIOIIMX IpoIecc
paspywenus [JHK pecmpuxmaszamu. Haxonen, mnepemaHHas uenb
3aMBIKAaeTCs B KOJBIIO W Ha €€ OCHOBE BOCCTAHABIMBACTCS IBYHHTEBAsS
crpykrypa JHK mnazmunel. Beck npouece naurcst HeCKonbko MUHYT. [lpu
momaganui F-pakropa B KIETKY — PEIHIHAEHT, OHA CTaHOBUTHCA F' u
mpuoOpeTaeT CIIOCOOHOCTh TepenaBaTh F-gakTop apyrum kietkam. B
pe3ynbTare nepeHoca F-pakropa U3 KIETKH-JOHOPA B KIETKY-PEIMITHEHTA
TIOTY9aeTcsl peKOMOMHAHT WJIN TPAHCKOHBIOTAHT.

F-uiasmMuma  MoKeT BKIIIOUaTbCsl B ONpEJICNICHHBIE MecTa

OaKTepHaIbHOM XPOMOCOMBI M CTAQHOBHUTBHCS €€ 4YacTbio, oOpasys Hfr-
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mramm  (High frequency of recombination— Bbicokas dacroTa
pekomOuHarun). [Ipu korsioraiuu Hfr-mmramma ¢ KieTKONH-pelUNMUEHTOM
F-(l)aKTop HE TIiepeaacTcsd, a nepeaacTcsa OIpeAciCcHHass 4YacTb I'CHOB

XPOMOCOMBI OaKTEpHH.

3apnanmus.
1. BHectu B cTepuiibHYI0 NpOoOHPKY 1o 1 MIJI KyJIbTYpBI IOHOpa H
peuunymenra.
2. [TpoOupKy 3akpbiTh NMPOOKOH M IMOCTaBUTH B TEPMOCTAT HE

MmeHee yeM Ha 30 muH. ipu Temnepatype 37 °C.

3. Yamky Iletpu co crneuuduueckoil NUTATENBHOW cpenoi
(OTCYTCTBYIOT B COCTaBe aMHHOKHCIOTHI Tpuntodan (Trp-), neitun (Leu-)
u tuposuH (Tyr-)) pasmenuts Ha 3 cekTopa, 0003HAYNB KaXKIbIi COTIIACHO
cxeme (puc. 39).

4. B xax1p1i ceKTop "amky mpoBectd moceB 30 MKI KyTbTyphl U3
COOTBETCTBYIOIIEH MPOOUPKHU, paCTEPETh CTEKIISIHHBIM IINATEIeM.

5. Yamky NOCTaBUTh B TEPMOCTAT ISl KYJIbTHBUPOBAHUS TIPH

temnepatype 37 °C Ha 1-2 cyTok.

6. CraenaTh BRIBOIBI IO paboTe.
F (_) F (+) F (+)' F(") Buices ua ,
— — e, CURTIHYIO
Mo 1 mn peay
bked T > >
NN
I\‘"‘l
Tip(+) Ha 30 Mun
Leu(-) np" 37°C
Tyit+)

Pucynok 39. Cxema ormsiTa
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KonTpoabHbIe BONPOCHI
Kaxoii nporecc Ha3pIBarOT KOHBIOTALUEH?
Kaxoii nporecc Ha3pIBarOT KOHBIOTALUEH?
Uem onpenensieTcsi BO3MOXXHOCTb KJIETKU CTaTh JOHOPOM?
Kak kieTky-10HOpa MOXHO OTJIMYUTH OT KJIETKH-PELIeHTa?
B uem 3axmouaercst MexaHu3M KoHbloranuu? [lepeunciute Bce
STaITbI.
Kak Ha3pIBalOT IITAMM MHKPOOPTaHHW3Ma, KOTOPBIA IOJydaeTcs B
pe3ynbTate KOHbIOTaluu?
Kak monygatorcst Hfr-mramm?
Yro mnomydaer pekoMOMHAHT mnpu KoHbtoraumu Hfr-mramma ¢

KJIeTKOH-penunueHToM F-dakrop?

JlaGopaTopHas paGota Ne 19

I'eneTuxka muxkpoopranusmosB. IlepeHoc renernyeckoi HHGpopmauuun

y 0aKTepuii: TpaHCAYKIMSA

Henp paGoThl: W3YYUTH CHOCOOBI MEPEHOCA TEHETHYECKOTO

MaTepHana B 0aKTepHabHYO KJIETKY METOJIOM TPaHCAYKIINH.

Marepuansl u obopynoBanme: darommsat E. coli lac*, kymsrypa

E. coli lac, crepunbHBIE NPOOHPKH, ABTOMATHYCCKHE MMIIETKH CO

CTCPUJIbHBIMU HAKOHCYHUKAMH, CIIMPTOBKH, YalIKN HCTpI/I (¢10) cpenoﬁ

OH/10, TEPMOCTAT.
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OCHOBHBIE IOTI0KCHHSA

@aroBast WHQEKIUST MOXKET CIYKUTh MEXaHH3MOM OOMEHa
TEHETUYECKHM MaTepHUaIOM MEXAY OakTepusMu. TpaHCIyKIHUsS — IepeHoc
TEHETUYECKOT0 Marepualia OT OJHOW OaKTepHajJbHOW KJIETKH K ApYyroi
nocpeactBoM Gaktepuodara (puc. 40).

Boigensitor 3 Tuma TpaHCIyKIUH:

- Hecneyuguueckas mpancOykyusi: Tepefada  paziIMIHBIX
¢parmenroB JIHK or Gakrepuum — poHOpa K pelMNHMEHTaM C MOMOUIBIO
¢aroB. @parmMeHT BKIIOYaeTcss B romonoruueckyto obnacte JIHK B
PELMITUEHTE TIPH PEKOMOUHAIINH.

- cneyuguueckas mpancoykyus: (Hard TEPEHOCIT TOJBKO
ompenenennsle renel, T.Kk. JHK ¢ara coenunsercs co cTporo
Olpe/ieNICHHBIMU ~ OaKTepUalbHBIMH ~T'€HaMH, pPACIIONOKCHHBIMH  HA
XPOMOCOME KJIETKH — JOHOpA.

- abopmusHas mpancOoykyus. TiepeHeceHHbIN (arom QparMeHT
XpOMOCOMBI KJIETKHM — JOHOpPa HE BKJIIOYAETCS B XPOMOCOMY KJIETKH —
peLyIenTa, a pacionaraercsa B ee HUToIuia3Me aBToHOMHoO. [Ipyu nenenun
KJIETKH 3TOT (parMeHT MOXeT IepenaBaThcsi TONBKO OXHOM U3 IBYX
JOYEPHUX KIIETOK, T.0. YTPAauMUBaETCs B IOTOMCTBE.

3ananus
1. B crepunpasie yamku [letpu pasmuts cpeny Dumo. Yamku co cpemoit
TOJICYIIUTE.
2. B crepunbHyto mpobupKy moMecTHTh 10 1 mMur ¢paromuzara E. coli lac*
u cyrognoit kymsTypsl E. coli lac (puc. 41).
3. TIpoOupky MOMecTUTh B TEPMOCTAT HE MeHee 4eM Ha 60 MUH. TpHu

temmepatype 37 °C.
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4. Yamky Iletpu pazgenurts momojaM ¥ B OJHY IOJOBHHY BHECTH H
pacreperh crexisHHBIM ImmmareneM 30 M kyaerypsl E. coli lac, a B
Ipyryto — 30 MKJI COIEpKMMOT0 IIPOOUPKH MOCIIE HHKYOAIMH.

5. Yamku T1OCTaBUTH B TEPMOCTAT /sl KYJIbTHBUPOBAHHUS TIPH
temnepatype 37 °C Ha 1-2 cyTok.

6. Caenath BBIBOJBI 1O paboTe.

B guronyio JIHK
HEMONEA Terid
JANOPHOR KaeTkn
\ == ({ )
| e B
. @ |
Hiayxinm Incusmen Penpouy Kuns c L
npodura npodgara i dara n
v — XPOMOCOAI, olpuionme
Npomocoss CONPOROAANIO- nedekris .
aonopwod IARCH IR BATOM paromnix )
Kersn TOHON A0HOPa HaCTHL ’
o« € |
“ Jhone
L ; = ( /) A0Nopoi

Kaeten

N

PokossOumanrinan

Gaxrepumnaian
KIWTR

[Pestrmen ol saer i

Tpancay unpy s
JUHK wirrerpapyercn
1 XPOMOCOMY

Jlediexrman Garonan
WACTH Sampyer
PEIBTHEH TIYIO KIOTKY

Pucynok 40. DTansl TpaHCIYKIUH
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Mo | mn E col

+ X > Lac(-)

X P Cmecs

N Ha 60 s .-,‘:f:.‘_" daronmsatan
“wy WL Mpw37°C (0 . coll oc (.
Qaromnar E coli Cxcca Cpena
E coli Lac(-) daromara w 10
Lac(+) o E. coli lac (<)

Pucynok 41. Cxema omnsbITa

KoHTpo/1bHbBIE BOIPOCHI
Kakum obpazom daroBast HHGEKIIHS MOXKET CIY)KUTh MEXaHU3MOM OOMEHa
TeHEeTHYEeCKIM MaTepHalIoM MEXIy OakTepusaMu?
Kaxoit nporiecc Ha3bIBaOT TPaHCIYKIHEH?

Kaxwue THIbI TpaHCAYKITNH BBIIENAIOT?
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PA3JIEJI 8: BAKTEPUO®AI'

JlaGopaTopHasi paGota Ne 20

BakTtepuodaru

Heas padorhl: M3yunTh JelicTBHe OakTepuodara Ha YHUCTYIO
KYJIBTYpy MUKPOOPTaHU3MOB.

Marepuansl " o0opynoBaHue: qucTas KyJbTypa
MHUKpPOOpraHn3Ma, KyiabTypa OakTepuodara, aBTOMaTHYECKUE MHUIIETKH CO
CTEepWIILHBIMM HAaKOHEYHHKAaMH, COMPTOBKH, 4aiiku Ilerpu co cpenoii LB,

TEepMOCTaT.

OCHOBHBIE T10J10/KeHHS

bakrepuodaru (paru) (c rpeu. "noxupar") - BHPYCHIL
M30MpaTeNbHO MOXHpAoUMe OaKkTepuanbHylo Kierky. Pasmep daros
nocruraet ot 20 10 200 HM.

Baktepuodar ObUI OTKPHIT KaHAaACKMM ydeHbIM denukcom
Opnemom B 1917 roxy.

Bakrepuodarn - ynmobOHas wmomens AN pacmm(pOBKH
TeHeTHYECKOTr0 KOJa, M3y4eHHsS TOHKOW CTPYKTYpPBI I'eHa, MOJIEKYISPHBIX
MEXaHU3MOB MyTareHe3a, BIMSHHS HOHU3HPYIOLIErO M3TY4eHUS U APYTHX
(akTOpOB Ha HACIEACTBEHHBIE CTPYKTYpHl opranm3ma. Cmcrema «dar -
OakTepuanbHas KIETKa» SBISCTCS WACAIBHBIM OOBEKTOM Ui W3y4eHHs
B3aUMOOTHOLICHHH BHpyca MW KIETKH, B YacTHOCTH OHKOIeHe3a.
Bakreprodaru HCONB3yIOT B TeHETHIECKOH HWHKESHEPHH, TS TUArHOCTHKH

1 JICUCHUS PA3JIMIHBIX PIH(i)eKL[I/IOHHLIX Ooie3Heii.
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B 3aBuCHMMOCTH OT HAJIMYMA U XapaKTepa OCHOBHBIX CTPYKTYPHBIX
KOMITIOHEHTOB (puc. 42) — TOJNOBKM H OTPOCTKa — Oakrepuodaru
TIOAPA3/ICISAIOTCS Ha MOpP(OJIOTMYECKHe THIBI, B Tpeneliax KOTOpPHIX, B
CBOIO OuYepelb, BO3MOXKHBI pa3lIM4YHbIE BApPUAHTBHI, YTO JENaeT MHpP

OakTepruodaroB o4eHs pa3Hoobpa3HbM (puc. 43).

Kancuj TI'ojiosa
JHK
(PHK)
Buyrpennne
TN INT]
Ilest
Besikonas
obosiouka
XBocr
XBocroBbie
= HHTH
Basaisuas
ILIACTHHKA

Pucynok 42. CxemaTnueckoe ctpoeHue oakrepuodara

HetictBue (¢ara ocymecTBisercs ciexyommuMm obpazoM: ¢ar
npubamKaeTcs K OaKTepuHM M XBOCTOBBIE HHTH €ro CBS3BIBAIOTCS C

pELENTOPHBIMA y4aCTKaMH HA IIOBEPXHOCTH OaKTepHaIbHOW KIIETKH.
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XBOCTOBBIE HHTH H3THOAIOTCS, a UMbl | 0Oa3anbHas IUIACTHHKA
MPUKPEIUIIOTCS. K TOBEPXHOCTH  KJIETKH.  XBOCTOBash — 00OJIOYKa
COKpamaercs, W IOJbI CTepKEeHb NPOHUKAeT B KIETKY. B 0a3anbHOI
IUTACTUHKE HAXOIUTCs (EPMEHT JIM30LUM, PACTBOPSIOUIMN KIETOYHYIO
obomouky OakrepuaibHOil Kietku. B pesynprare JIHK mnu PHK BBOAMTCS
BHYTph OaktepuanbHoi kierku. @ar nHaktuBupyer JJHK u PHK xo3smna
(IPOMCXOMUT TPAHCAYKIMSA) W MOAYMHAET cebe KIIETOUHBI anmapat
CHHTEe3a OenKa.

HyxkneunoBast kucnora ¢ara perumuuupyercst 1 00pa3yroTcsi HOBbIe
yactuisl ¢ara. [Tox gelfictBueM nu3onuma KieTodHas 000JI04Ka JonaeTcs 1
HOBooOpa3oBaBmecss (aru BBICBOOOXKAAIOTCA, HHOUIMPYS Jpyrue
Oaktepun. Bech nmkn pasmuoxenust 6akrepuodara zanumaer 30 -40 MuH, B
pe3ynbrare MoxkeT 00pa3oBaThes 10 200 GaroBbix yacTHil.

BbisiBuTh OakTeprodart MOXXHO IPH HAHECEHHH COJEPIKAIIEro Ux
MaTepHuaja Ha IUIOTHBIC ITUTAaTeNIbHbIE CPEIpbl, 3aCCSHHbIE YyBCTBUTEILHOM
0aKkTephaJbHOW KyIbTypOil Ha KOTOPOW TOSBISIIOTCS 30HBI JIM3UCA
GaKTepuii - CTepUIIbHBIC MIATHA, HETATHBHBIC KOIOHHH (pHC. 44).

BaxubiM  cBoiicTBOM  (aroB, Ha  KOTOPOM  OCHOBaHa
(baromMarHoCTHKa, SIBISIETCS MX ClIeMU()UIHOCTD, OHU JIM3UPYIOT KYJABTYPHI
OIpeNIeNICHHOT 0 BHA, OoJiee TOro, CYIIECTBYIOT TaK Ha3bIBaeMbIe THIIOBBIC

OakTeprodary, JU3UPYIOLINE BAPUAHTHI BHIa OAKTEPHIA.
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Pucynok43. Mopdonorus 6akrepuodaros. | —aureBuansie garu, |l — garu
6e3 oTpocTKa,
Il — daru ¢ anamorom orpocrka, 1V — daru ¢ KOpoTKHM OTpOCTKOM, V —
¢aru ¢ Hecokpalaronummcs 0TpocTkoM, VI - aru ¢ cokpanaommumMcs

OTPOCTKOM.

Pucynok 44. CtepuibHbIC MATHA, 00pa30BaHHBIC TUIIOBBIMU

GakTeprodaramu
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3apnanus

1. B crepunbnble yamku [letpu pa3nuts nmuraTensHyto cpeny LB;

2. Bzare 50 MKJI 4YMCTOH KyJAbTYphl MHKpPOOpPTAaHM3Ma U 3acesTh
CILIOIIHOM Ia30H B YallIKE;

3. Ha oOpatnoii cropone uamku [leTpu HapucoBaTh B BepXHeW dacTu
HEOOJBIION KPYT ¥ OIYCTUTh BHU3 MPSMYIO JINHHIO;

4. B orTMeueHHBIH Kpyr C BHYTpPEHHEW CTOpOHBI Yalllkl Ha
arapu3oBaHHyIO0 cpeny kanHyTh 20 Mkn Oaktepuodara W aaTh Karuie
CTe€4Yb BHU3 110 HAIIPABJICHUIO JIMHUH;

5. Yamku nmocTaBuTh B TepMocTaT npu temrnepatype 28 °C Ha 2 cyToK;

6. 3adukcupoBaTh MOMYYECHHBII PE3YIIBTAT, CAETIATh BHIBOJL.

KoHTposbHbBIEe BONPOCHI
1. K xakoMy KJ1accy OpraHu3MOB OTHOCSTCS OakTepuodaru?
2. B xakux uccieqoBaHHUsAX NPUMEHSIOT OakTeprodaru?
3. Kakue mopgosoruueckue Tumbl OakTeprodara BeIIEISIOT?
4. Kaxk ocymectnisiercs aeiictBue dara Ha KieTky?
5. Kak BousiButTh Oakrepuogara?

6. Ha xaxom cBoiicTBe (para ocHOBaHa ()aroguarHOCTHKA?

JlaGopaTopHas paGota Ne 21
BoipanmBanue T-yeTHbix 0akTepuodaros. TurpoBanue para

METOA0M arapoBbIX CJIOEB

Henp paborhl: momydeHme cycnemsmin (ara T4 mpum
ucnonb3oBannu Gakrepuit E. coli B kauecTBe X035MHA M OIPEAEIUTH TUTP

TIOTY4eHHBIX (paros
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Matepuanbsl u ob6opyaoBanme: konba Ha 250mi co cpenoit LB,
HOuHas KynbTypa E. coli, cycnensus dara T4, xmopodhopM, CTepHiIbHbBIC
npobupku ¢ 4,5 Mt huspacTBopoM, arapusoBanHas cpeaa LB (0,8% u 1,5%

arapa), mycTtble npoOupKH, Yamku [lerpu.

OCHOBHBIE MOJT0KEHHSA

[lonyuenne ¢aroBoil CycHneH3MHM C BBICOKUM THUTPOM TpeOyer
OITpe/IeTICHHOr 0 OMbITa PaboThl C CUCTEMO# «par—kieTkay». [Ipu BHeceHnn
HeOOMBIIOro KOJIMYecTBa (ara B KYJIbTYpY UyBCTBUTENBHBIX OaKTepHi,
aKTUBHO Pa3MHOXKAIOIIUXCA B JKUAKONM MUTATEIbHOM Cpele, YacCTHIIbI
Oakteprogara aacopOMpYIOTCs Ha OaKTepHaNbHBIX KIETKaX M II0CIe
JIATEHTHOT'O Mepuojia Mu3upyoT ux. OcBoOoUBILIEECS B CPEy TOTOMCTBO
yacTul OakTepuodara 3apaxkaeT KIETKH, HE BOBJECYCHHBIC B IPOLECC
nH(EKIUH, BBI3bIBas BTOPOH WHQEKUMOHHBIN IMKI. TakuMm o0pa3om,
MIOCJIEIOBATENIHO  3apa)aloTcs BCE KICTKM CYCIEH3HM, W TIpolecc
NIPOJOKAETCST 10 TeX IIOp, II0Ka HE NPOU30HIET JHM3HC BCEX
YyBCTBHUTEIBHBIX  OakTepuil. Teopermyeckum BbIxox (ara paBeH
YHCIIEHHOCTH TOMYJISIIMN OaKTepHii, yMHOXKEHHOH Ha BETMYHHY CPEIHEro
BbIXozia (hara mpu JIM3uce KieTku. JeiicTBUTENbHBIN BBIXOJ YaCTO MEHBIIIE,
TaK KaKk HEKOTOpBIE U3 OCBOOOAMBIIMXCS] BUPYCHBIX YaCTHI] YTPAauHBAIOTCA
B pe3yiabTaTe IIOBTOPHOW aacopOIMyM HAa WHQUIMPOBAHHBIX, HO HE
JMU3UPOBABIINXCSA OAKTEPHUAX HIIM HA O0JIOMKaxX OaKTepHii.

[lepronm BpeMeHH, HEOOXOMWMBIA MJISI IJIM3ACA BCEX KIIETOK,
3aBHCHT TTIaBHBIM 00pa3oM OT HMPOAOJKUTETBHOCTH JIATEHTHOT'O TIEPHOA U
ynucia BBEJACHHBIX (paroBeix dactum. Ha mpomecc ¢aronmmsuca BIHSIOT
TaKXKe TeMIlepaTypa, CTeleHb aj’pallid, COCTaB IHTATENbHOH Cpebl,

peaknuAa Cpeabl U (1)I/I3I/IOJ'IOFI/I‘ICCKO€ COCTOSAHHEC 6aKTepPII>i. TaK, Hanpumep,
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3apaykKeHHe OAKTEepUaJIbHOW KYJIBTYpHl B CTAllMOHApHOHN (aze He MPUBOIUT
K MOSIBJIEHHIO (haroBoro OTOMCTBA.

B koHue norapudmuueckoii (aspl pocta KOHIIEHTpANUs KIETOK B
nuTaTenbHOM OyaboHe cocTaBiser okono 1x10° B 1 mim Ecim Takyro
KYJbTYpPY 3apasuTh JOCTaTO4HBIM KoiudecTBoM ¢ara (1x10° ¢aropeix
yactull B 1 mi1), To Bce OakTepuy MHOUIIMPYIOTCS TTOYTH OJHOBPEMEHHO U
JIU3HUC KYNBTYpbl HACTYIUT uepe3 1 - 2 u. [Ipx 37TOM MOXXHO OXHAATh, YTO
10° un¢ummposanHbx 6aktepuii B 1 M MoryT gath 101! aropeix actui B
1 M1, HOCKONIBKY cpenHuid Bbixof (st T-ueTHbIX ¢aros) cocrapisier 100 -
200 ¢aroBeIX yacTHiI.

Just  monydeHWss BBICOKOOYHMIIEHHBIX  (haroBbIX — CyCIIEH3HMH
NPUMEHSIOT CHHTeTH4ecKre cpeabl. C 3TOH IeNnbio OOBIYHO HCIONB3YIOT
a’pupyeMble KOJIObI MK OYTBUIH, a TAKXKE BCEBO3MOXKHBIE (PepMEHTEPBI.

AXTHBHOCTh OakTeprodara ONpeNeNsioT MO ero CroCOOHOCTH
BBI3BIBATh JIN3UC OaKTEPUATIBHON KyJIbTYPhI B JKUAKUX MM TBEPIBIX Cperax
U YHCJIEHHO BBIPAXKAIOT CTENEHBI0 MAKCHMAJILHOIO pa3BelleHHs, B KOTOPOM
UCTIBITYeMbIil (bar MposiBUJI CBOE JIMTHYECKOE NelcTBHe. BechbMa TOYHO
aKTHBHOCTh OakTepuodara OIIEHMBAETCS KOMMYECTBOM HH(EKIIMOHHBIX
aKTUBHBIX €IVHUL B eIUHULIE o00beMa, T.e. OIpeleNieHHeM THTpa
Oakteprodara.

Jnst 5Tol menmu OOBIYHO TOJB3YIOTCS METOJOM arapoBBIX CIIOEB.
CyIIHOCTh METOZa COCTOUT B TOM, UTO KYJIBTYPY HHIMKATOPHBIX OaKTepHit
B «wsrkom» (0,8%-m) arape mpum 48 °C 3apaxaior ¢Qarom B
COOTBETCTBYIOIIEM Da3BeICHHH. DTy CMECh BBUIMBAIOT Ha IOBEPXHOCTB
3acThIBIIETO 1,5%-r0 MUTaTeNBHOTO arapa, JaloT 3aCTHITh BEPXHEMY CIIOO
arapa W CTaBAT Ha MHKyOarmio B TepMocTtaT. B Teuenue 6 - 12 4 Gakrepuun
Pa3MHOXXAIOTCS BHYTPH MSTKOTO CIIOsl arapa B BHIEC MHOMKECTBa MENKUX

KOJIOHHH, TONy4as NMUTaHue u3 HipkHero ciost 1,5%-roarapa, KoTopbIi
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MIPUMEHSIOT KakK OCHOBY. HuW3kas KOHIIGHTpAIlMs BEPXHEro CIIOS arapa
CO3/IaeT TIOHIDKEHHYIO BS3KOCTh, YTO CIIOCOOCTBYET XOporieH auddy3un
¢aroBeix uwactui. B pesympTaTe  (aroBble  YACTHIIBI  3apaKaroT
OakTepHabHBIE KIETKH, HaXOJIINEcs B HEIMOCPEJICTBEHHOM COCENICTBE C
HUMH, Pa3MHOXAIOTCA U JH3UPYIOT uX. daroBoe moTOMCTBO MHOUIUPYET
3aTeM coceliHUEe OaKTepuu, KOTOpPBIE B CBOIO O4YEpEIb IOJBEPraroTCs
JIU3UCY B pE3yJAbTaTe MOSBJICHUS BTOPOrO IMOKOJCHWsA ¢para, U T.a. B
KOHEYHOM WTOre Ha pacTyleM OaKTepuaJlbHOM Ta30He 00pa3yroTcs
Npo3payHble 30Ha OTCYTCTBHSI pocTa OakTepuil — HETaTUBHBIE KOJOHHH,
CTepUIIbHBIC TIATHA, WIH «Osamkm». OOpa3oBaHUE KaXIOr0 CTEPUIIBHOTO
ISITHA MOXXET OBITh BBI3BAHO CIMHCTBCHHON dYacTuilel Oakrepuodara.
CrenoBarenbHO, YWCJIO  HETaTUBHBIX  KOJIIOHMH  MOXET  CIY)XHUTb
KOJIMYECTBEHHBIM IIOKa3aTelieM COJepKaHus WH(PEKUHOHHBIX (aroBbIx

YaCTHUIl B UCCIEAYEMOM PAaCTBOPE.

3ananus

1. BripammBanue ¢garos

B crepunbHbii diakon Ha 250 mu BHOCAT 30 MJI MUTATEIBHOTO
6yabona (LB) w 3 wmm HouHo# OymsOHHOH KymbTypsl E. coli.
NukyOanoHHYI0 cMech CTaBAT Ha Kadanky mpu 37°C u a’pupyoT B
teuenue 1,5 4. Ilocme storo Oepyr 3 MII [UIA OmpeneNneHHss MYTHOCTH
KYJIBTYPBI ¥ YCTAHOBJICHUS TOYHOI KOHLIEHTPALMH OaKTEPHH.

BakrepnanbHyI0 CYCHEH3WIO 3apakaloT BHECEHHEM CYCIICH3UH
(¢ara ¢ W3BECTHHIM THUTPOM IIPH MHOXECTBEHHOCTH 3apaxkeHus 0,1
(orHOMmIEHME umcna (PArOBBIX YACTHI[ K YHCIY OaKTEPHATBHBIX KIETOK).
Abdparmio HHQHUIIUPOBAHHBIX (HaroM KIETOK MPOAO/DKAIOT B TEUeHHE 2 d,

3aTeM J00aBISIOT HECKOJIBKO Kamenb XjopodopMma s pa3pyLIeHHs
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HEJTM3MPOBAHHBIX OAKTEPUANIFHBIX KJIETOK M MPOAOJDKAIOT BCTPSIXUBAHKE B
TedyeHue 15 MuH.

[Nomyuennslii mu3at neHTpUGYrupyIoT npu 3 - 4 THIC. § B TECUEHUE
20 MUH ISl yoajieHusl 0O0JIOMKOB KJIETOK M (paroyCTOHYMBBIX OaKTepuid n

XpaHiAT B XOJIOAUJIbHUKE 1A Z[aJ'ILHefIHIefI pa6OTI>I.

2. Onpenesenne THTPa (paroBBIX YaCTHIL

B cnywae ecnmm TuTp (ara NpenNONOKUTENBHO COCTaBIISET
10%paroBeix uwactun B 1 MJ, HeOOXOAMMO TPOBECTH BOCEMb
JACCATUKPATHBIX paSBCﬂCHHﬁ HCXO}IHOﬁ CYCII€H31H B CTCPpHUIILHOM
¢uspacrsope.

Arap ans Bepxaero cios (0,8 %), mpeaBapUTeIbHO Pa3IUThIN 0 5
MJI B MPOOUPKH, PacIUIaBISIFOT U OCTYXKAroT B BojasiHOM OaHe 1o 48 °C. B
TAKOM COCTOSIHUM arap MOXXHO XPaHUTh B BOIsHOI Oane — 20 MUH, Tak
Kak @pu Oojee MNPOAODKUTENLHOM XpaHEHWH OH IpHoOperaeTt
rejeo0pa3Hyl0 KoHCHCTeHIH0. [oTost 2 mnpobupku (Ne 1 u Ne 2). B
KaKyto TipobupKy BHOCAT 0,1 MIT HOUHOM OyIbOHHOM KyIbTYpHI E. coli.

B 00e mpoOupku ¢ MAKHM arapoM W WHIWKATOPHOW KYJIBTYpPOM
JI00aBISAIOT COOTBETCTBEHHO 1m0 0,1 MJI ceabMOro W BOCEMOTO pa3BeICHUN
(aroBoii CycrieH3uH, TIATEIBHO TEPEMEIINBAIOT U BEUIMBAIOT COACPIKIMOE
Ha dvamky Iletpm c 1,5 %-M mHUTaTenbHBIM arapoM, paBHOMEPHO
pacripezenss o0 MOBEpXHOCTH arapa. [locie 3acThIBaHHS BEPXHETO CIIOA
arapa (10-15 MuH) YamKy MEpeBOPAYNBAIOT BBEPX THOM M OCTaBISIOT B
tepmocrate pu 37 °C Ha HOYb.

Ha cnenyromuii 1eHb CUMTAIOT KOJMYECTBO HETATUBHBIX KOJOHUI
Ha KaXJOH Yallke W ONpEeAessifoT TUTP (hara B HMCXOAHOM IIpenapare ¢
yueroM (pakropa pa3BeneHHs 1 00beMa BHOCUMOro Marepuana. Hampumep,

ectn mpu HaHeceHmn Ha dvamky 0,1 mu daroBoil cycneHsum mpu
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passeziennn 1 x 107Ha 5Toii yaimke 06pa3oBanock 150 CTEPHIBHBIX TIATEH,

10 THTp (haronmusara Oyzer pasen (150x10)x107 = 1,5 10'% wactuu B 1 M.

KonTponbHbIe BONpOCkI
1. Yro HeoOXOmuUMO I BBIpaNIMBaHUsA OakTepruodharon?
2. Yemy paBeH BBIXOJ (para MpH BhIpAIUBAHKN?
3. OrT dYero 3aBUCHT TIEPHOJ BPEMEHH BO BpEMs BbIPAIUBAHUS
Oaktepuodara?
4. Kak onpenensoT akTUBHOCTh OakTeprodara?

5. B ueMm 3akirouaercs METO arapoBbIX CJIOEB?
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PA3JIEJI 9: CAHUTAPHAA MUKPOBUOJIOT A

JlaGopaTopHasi paGota Ne 22

Muxpod.iopa Bo3ayxa

Heas pa6Gorbl: w3yuuth MHUKpoIopy BoO3Iyxa y4eOHBIX
MIOMEIIEHUI METOIOM OCeaHusl.
Martepuanbsl W o0opyaoBaHMe: CTepWIbHbIe dYamku [lerpw,

YHUBEPCAJIbHAA arapu3oBaHHas NMUTATCIIbHAsA Cpelia, rOPECIIKH.

OcCHOBHBbIE MOJT0KEHMS.

Bosayx He sBisieTcss cpefoil oOMTaHHMS MHKPOOPTaHH3MOB, a
SIBIISIETCSI «TPAH3UTHOU» cpeoil. MuKpodIopy yciIoBHO JensT Ha:
®  [IOCTOSIHHYIO;
®  9acTO BCTPEYAIOIIYIOCH;
®  [IEPEMEHHYIO.

ITocTostHHBIMU MIPeCTaBUTEISIMU SIBIISIFOTCS
IUTMEHTO00pAa3yIONINe KOKKH, ITAJIOYKH, CIIOPOHOCHBIE OALlMIIIBI, APOAOKH,
IpuOBl M aKTUHOMHUIIETHI (T.€. MUKPOOPTaHU3MBI, YCTOWYMBBIE K CBETY U
BBICBIXaHUIO, KOT/Ia BIQ)KHOCTh BO3yXa HE BBICOKA).

B mpormecce mpakTHueckod pabOTBI MHUKPOOHOIIOrY MOCTOSHHO
TIPUXOJUTCSl YYUTHIBATh IIPUCYTCTBHE MHKPOOOB B OKpYKalomieil cperne.
[Tpn mccnexoBanuy OakTEpHaNBEHOM 3arPSI3HEHHOCTH BO3/IyXa YIUTHIBACTCS
olmIee KOJIMYECTBO MUKPOOOB, CONEpXKAIlluecs B OMPENEICHHOM o0beMe
BO3/1yXa, ¥ KaYECTBEHHBII cOCTaB MUKPO(DIOpH! Bo3ayxa (Tabdm. 17).

J1st MUKpOOMOJIOTMYECKOT0 NCCIIEIOBAHMS BO3/TyXa UCTIONB3YIOT 2

MeToJa:
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e  ceauMeHTaMOHHEIH (110 Koxy) - ocenanue MUKpOOOB MO IeHCTBHEM
CHJIBI TSDKECTH;

° aCHI/IpaHI/IOHHHﬁ - OCHOBAaH Ha aKTUBHOM ITPOCACbIBAHNU BO3yX4a.

Memoodom ocedanuss MOKHO TIOTYYUTH OOIEe NpEACTAaBICHHE O
BCTpEUAIOIIMXCS B BO3JyXe MHUKpOOpraHmaMax. JTo Hauboiee NpocTon
crocod m3ydeHus: MuUkpoduopbl Bozayxa. OH 3akiio4aercs B TOM, 4TO
yamku [lerpy co cpemodl OCTaBISIOT OTKPHITBIMH Ha OIpeEIeNeHHOe
Bpemsi(15-10MuH), 3aTeM MX 3aKpBIBAIOT, MOANKCHIBAIOT U BBIIEPKUBAIOT
or 1 1o 5 nHeit B Tepmoce npu Temneparype 26-28 °C.

Acnupayuonneiti  Memoo  TIO3BONSET  ONPENEIHTh  Kak
Ka4yeCTBEHHOE, TaK U KOJIMYECTBEHHOE COACpKaHHE MHKPOOPTaHU3MOB B
ompeneneHHOM o0beMe Bo3ayxa. Jlmg peanmszanmm  3TOro  Merona
npuMeHsioT ammapat Kporosa (puc. 45), cHaGXEHHBIH CHCTEMOM
nepekayky Bo3ayxa. AmnmapaT KpoToBa CMOHTHpPOBaH B TIOPTaTHBHOM
AIIUKE U COCTOMT M3 y3ia I 0TOopa mpob BO3ayxa, MUKPOMAaHOMETpa H
anekTpoMoTopa. Mcenenyemplil BO3ayX MpocachiBalOT Yepe3 KINHOBUIHYIO
LIeNb  NPO3PAaYHOrO  JAWCKA, YCTaHOBIEHHOTO Ha  IEHTPOOSKHOM
BEHTWJIATOPE. 3acachIBAEMBI BO3AYX pAacHpenessercs MO MOBEPXHOCTH
NUTATENbHOM cpenpl 4Yamku llerpu, MNOMENIeHHOM Ha BpalaroLIeMcs
YCTpPOMCTBE.

Yarmrka co cpemoi MTODKHA BPAIIAThCS CO CKOPOCThIO 60 06/MUH,
YTO  TapaHTHPYeT  pPaBHOMEPHOE  paclpeleieHHUe 0CeNaroINX
MHUKPOOPTaHU3MOB IO TIOBEPXHOCTH MHUTaTeNbHOW cpensl. CKOpoCTh
TPOCACHIBAHUS JOJKHA OBITH 2511/MUH, BpeMst 3KCTIO3UIINH 4-5MUH.

Jnisi BBISIBIEHMS CAHUTAPHO-TIOKA3aTENbHBIX MHKPOOPTaHW3MOB
II0CEeB MPOM3BOAT Ha KPOBSHOM arap sl OOHAPY)KEHHS CTPENTOKOKKOB U

Ha MOJIOYHO-COJIEBOM arap /Il OOHapyKeHHs CTa(HIOKOKKOB. U3
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BBIPpOCHINX KOJIOHMI JACJIAal0T MAa3Kh W OKpallMBAKOT I10 FpaMy

BeineneHHy10 KyapTypy HASHTH(OUIMPYIOT IO OOIIETIPHHSATHIM METOIHKAM.

Thbbin b

Pucynok 45. Bremnnii Bua anmapaTta Kporosa amst 6aKTeprnonoruaeckoro
WCCIIeIOBAaHMS BO3AyXa: | — BEHTHIIb MUKPOMaHOMETpA; 2 —
MHUKPOMAaHOMETD; 3 — HaKHIHbIEC 3aMKH; 4 — BpaIalOMINics TUCK; 5 —

KpBIIIKa; 6 — AWCK; 7 — KIIMHOBUAHAS IIENb; 8§ — KOPITYC; 9 — OCHOBaHHE.
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Tabmuma 17. Hopmbl MEKpOOHOT0 yrcia

CanutapHo-
MHUKpPOOHONIOTHYECKIE
HOKa3aTeNx

HanmenoBanue noMenieHuii OOuiee KOMM4ECTBO
MHKpPOOPTaHU3MOB B 1

m° Bozayxa, (KOE/m®)
JI0 HaYaja| BO BpeMs
paboTbl | paboThI

OnepaiioHHbI€, I0C/IEONIEPAIIMOHHBIE TAIAThI,
peaHUMAIMOHHBIE 3aJTbI (TTAJIAThI), B TOM YHCIIe

. | He 6onee | He 6omnee
JJIS1 OKOT'OBBIX 6OJ'IBHBIX, ImaJaTbl HHTCHCUBHOU

200 500
Tepam/m, pOllOBbIC, MaHI/IHyJ'ISILII/IOHHI)IC-
Tya.]'[eTHbIe JUIA HOBOpO)K}]CHHI)IX
HOCHepOZIOBBIe najaThl, IajJaThbl JJI1 OKOI'OBBIX
OOJIBHBIX, MAJIATHI IS JICYEHHS ITALUEHTOB B He 6onee | He Gonee
ACENTHUYECKUX YCIIOBUSX, B TOM YHCIIE VIS 500 750

UMMYHHOKOMIIPOMETHPOBAHHBIX.
Yucras 1 cTepuibHast 30HbI (KOHTPOJIS,
KOMIUIEKTOBAHHUS U YIAKOBKU YUCTBIX

HMHCTPYMEHTOB, IOMELIEHUS IS TIOJIr OTOBKH

He 6onee | He Gonee

500 750
MIEPEBSI304HBIX U ONEPALIMOHHBIX MAaTEPHAIIOB U
0eJIbs1, CTepUIIN3ALINH, SKCICTUITNN)
He
[pouenypHble u acentuueckue nepesszouneie, | He Oonee HODMUDVE
MPOLIEAYPHBIE OPOHXOCKOITHU 300 pTCﬂpy

Bo3nyx mpon3BOACTBEHHBIX TOMELIEHUM
CUUTAETCS YUCTHIM

He 6onee 1500
He 6omee 1500

Bo31myx >KUIIBIX IIOMENIEHHH CUUTASTCS YUCTHIM (;merom)
(mo A.WN.Iapudy) He 6omnee 4500
(3uMoOih)
3aganusa

1. [ToATrOTOBHUTE YAIIKH C TUTATEIILHON CPEIIOM.
2. TlocTtaBUTh OTKpHITHIC YAlIKA B PA3HBIX TOYKAX ITOMEIICHUN IS

OKCIIO3UIIMU Ha SMI/IHyT;
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3. 3aKphITh YAlIKU U NOCTaBUTH AJIS KyIBTHBHPOBaHMS Ha 3-5 nHEHW mpu
Temnepatype 28 °C B TepMOCTaT;
4. PaccuuTath MUKPOOHOE YHCIIO B BO3IIyXE 1O hopmyIie:

Y= 5Xax100x 1000
N 6 X 10X m

I'e X- KolM4ecTBO MUKpoOpraHu3MoB B 1M Bo3ryxa;

a - KOIMYECTBO KOJIOHHUH B YAIIIKE;

B - oAb yamku(78,5cm?),

T - BpeMsi SKCHO3ULNH (SMUH);

10 - oObeM BO3MyXa, U3 KOTOPOrO  TPOMCXOAMT  OCEHaHHE
MHUKPOOPTraHU3MOB 3a SMUH (J1);

100 - nnoma s, Ha KOTOPOI MPOMCXOAUT ocenanue (cM?);

1000 - oobem Bo3myxa (11).

5. PesynbraThl 3aHectd B Tabnuny 18. CpaBHUTH MOJTyYeHHBIE PE3YNbTAThI
C MoKa3aHusIMU B Tabsmue 17.

6. Cnenath BBIBO/I.

Tabnuna 18. Pe3ynbratsl uccnenoBaHus MUKPO(IIOPHI BO3AyXa.

[Tomemenue KonuuecTBo MUKpoopranuzmMoB B 1m® Bozmyxa, X

KoHTpoJsibHbIE BONIPOCHI
1. Kak moapasaenstor Mukpodaopy Bo3ayxa?
2. YTO y4WTHIBAIOT IIPU HCCIEIOBAHMH OaKTepHaIbHOW 3arps3HEHHOCTH
BO31yXa?
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3. Kakne MeTospl HCHONB3YIOT I MUKPOOHOIOTHYECKOTO HCCIIeIOBAHMS
Bo3nyxa? B uem oHM 3akiroyaroTcsi?

4. Kak ycrpoen annapat Kporosa? [y 4ero oH npuMeHsietcs?

5. Ha xakue nmutaTenbHBIE CPE/Ibl UCTIONB3YIOT TP aHaM3e MUKPO(IOpPEI

Boznyxa? [louemy?

JlaGopaTopHasi paGota Ne 23

MuxkpodJiopa oprannzma yeaoBeka

Iesqib:  OMpeNenuTh CTEMEHb 3arpsA3HEHHOCTH KOXH pPYyK |
npenMeroB obuxona. Onmcath MUKpoIopy 3yOHOrO Hajera, CIHM3UCTOH
000JI0YKH 3€Ba HA OCHOBAHHMH JITAHHBIX MUKPOCKOINYECKOT'O HCCIIEI0OBAHUSL.

Marepuansl M 00opyAOBaHMe: CTepwibHbIC daiikd Iletpw,
CTEepWIbHBIE NPOOUPKH, AaBTOMATHYECKHE IMIETKH CO CTEPHIbHBIMH
HAKOHEYHHMKaMHM, CTEPHWIIbHbIE BaTHBIC MaJOYKH, MUKPOOMOIOIHYECKHe
NETJIM, MHUKPOCKOI, CTEKIa MpeIMeTHble ¥ IOKpoBHbIE. CTepuibHas
BOJIONIPOBO/IHAsE BOja WJIM (u3pacTBOp, arapuzoBaHHas cpena LB,

peaxTuBbl 11 okpacku 1o I'pamy, 70% 3TaHoN.

OcHOBHBIE TOJIO0KEHHUS

Mukpodiiopa opraHu3Ma dYejoBeKa BKJIIOUYACT  pa3iMdHbIC
MHUKPOOPTaHU3MBbI, OOHMTAIOIME HA KOXHBIX TOKPOBaX, CIHU3UCTBIX
000/10uKaX OpraHoB: POTOBOI TOJOCTH, 3€Ba, HOCOIJIOTKH, BEPXHUX
YYaCTKOB PECMHUPATOPHOIO TpPaKTa, KHUILICYHHKA, OCOOEHHO  TOJCTOM
KAmKH, ¥ T.40. OJHA U3 HUX SBISIOTCS MOCTOSIHHBIMUA (YJIH OOJHTaTHBIMH)
obuTarenssMu ~ OpraHM3Ma  dYelOBeKa, JpyrHe -  BPEMCHHBIMH
((paxynbTaTHBHBEIMH WM TPAaH3UTOPHBIMHU). Cpemu IMOCIEAHUX HEPeIKo
BCTPEYAIOTCS TATOTEHHBIE MUKPOOPTaHU3MEI.
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Mukpoduiopa KOXKH 4eloBeKa BKIIOYAET IMOCTOSHHBIX oOHMTaTeneh
HE TOBEPXHOCTH  (CapUMHBL, CTA(WIOKOKKH, HEKOTOpHIE  BHIBI
CTPENITOKOKKOB, TPUOOB) U B INIYOOKHX CJOSIX - B BOJOCSHBIX MELIOYKax,
MIPOCBETAX CalbHBIX M IOTOBBIX JKeie3 (AMHepMalibblHE CTA(HIOKOKKH).
Kpome xapakTepHON I KOXH ayTOMHUKPOQIOPBI, MOTYT OBITH
0OHapy>KEHbI TPaH3UTOPHBIE MUKPOOPTaHU3MbI, OBICTPO HCUE3aIOIIUE MO
BIMSHHEM OaKTEPHULUIHBIX, CTEPUIIN3YIOUIMX CBOWCTB KOXHU. bBobieit
CHOCOOHOCTPIO K CaMOOYMIICHUIO O0JIaJlaeT YHCTO BBIMBITas KOXa.
BakTepHIIMIHOCTD KOXKH OTpa)kaeT OOIILyI0 PE3UCTEHTHOCTh OPraHU3Ma.

Crenyer NOHHMATh, 4TO 3arpsi3HEHUE JIEKapCTB
MHUKpPOOPTraHW3MaMHi B TPOLIECCE WX IPUTOTOBJICHUS BO3MOXHO 4Yepes
TpsI3HBIE DPYKH, COJEpXKalie ayTOMUKPOQIIOpy, TaK M TpPaH3UTOPHbBIE
MHKpOOBI, CIIOCOOHBIE BBI3BAaTh IIOPYY HACTOEB, OTBApPOB M APYTHX
IpenapaTos.

B npixatenbHBIE IIyTH BMECTE€ C BO3IYXOM IIONAalOT IIbLIEBBIC
YaCTUYKM M MHKPOOPTaHM3MBIL, TPETh KOTOPBIX 3aJepKUBAIOTCI B
HOCOTJIOTKE.  3/IeCh  4Yalle BCero OOHApPYXKHMBAIOTCS  aHA3pPOOHBIE
OakTepouapl, CTa()UIOKOKKH, CTPENTOKOKKH, NHEBMOKOKKH. Tpaxen u
OpOHXH, KaK IPAaBUJIO, CTEPUIIBHEL

Muxpodiiopa KeryIodHO-KHIIEYHOro TpakTa Hanboiee OOMIbHA
U pa3HoOOpa3Ha 110 BUIOBOMY COCTaBY.

B monoctu pra 0oOHApYKMBAIOTCS MHUKpoOpraHu3aMbel Oomee 100
BHAOB, 4YTO OOBACHAETCA HamOomee ONATONPHUATHBIMH  yCIOBHSIMHU
CYIIECTBOBAHUSA: JIOCTATOYHAsl BIAXKHOCTh, IIENIOYHAs PEaKHs Cpesl,
HallMyhe OCTaTKOB IIMINH, IOCTOSHHAs TeMmIepaTypa. B momoctu pra
YeJIOBeKa JKMBYT  CTPENTOKOKKM  CTa()MIIOKOKKH,  JIaKTOOaKTepHH,

KOpHHEOAKTEpUH, CITUPHILIBI U CITUPOXETHI, TPOCTEHIIIHE, TPHUOBI.
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Muxkpodiopa xkenynka oOveHb cKydaHa. JKenymouyHeId  COK
BBI3bIBaeT THOETb MHKPOOPTaHU3MOB, IMOMAJAIOIINX B HEr0 C IHILCH,
BoJI0#. [lpu 0OCIeIOBaHHN B CONEPIKHMOM JKENyJIKa 3J0POBOrO YeIOBeKa
MOYKHO OOHAPY)KHUTH CAPIUHBI, TPOXKIKH, MOTOUHOKHCITBIC OAKTEPHH.

benmna Taroke MuKpodiIopa TOHKOrO KHIICYHHKA. Bhicokue
OT/IEITBI TIO XapaKkTepy MUKPOMIOPHI MPUOIMKAIOTCS K JKEMYKY; B HIDKHUX
oTJeNax, MOCTENEHHO oboramasich, MUKpoduiopa cOmmkaercs ¢ (aopoi
TOJICTON KHUILIKU.

Mukpodnopa  TojcTrod  KMIIKKM ~ Hauboiee  OOWIbHA U
MHoOroobpasna: B 1 r dekanmii cogepxxkutcs g0 250 mupa kiaerok. ITo
COBPEMEHHBIM MPEICTABICHHUIM, B COCTaBe MUKPO(IIOPHI TOJICTOrO OTIENA
KHUIIIEYHUKA 3J0POBOTO HYETOBEKAa MPEBANIUPYIOT aHa’poOHble OGakTepuH,
cocraBisrone 96% Bcex BUAOB KUIIEYHOH ayTodiopbl. OCHOBHBIE
NPEeICTaBUTEIN: HECIIOPOBBIE IPAMIIOIOKUTENbHbIE (OnpuIuyM-0aKkTepu,
JaKTOOAKTEePUH, IIENTOKOKKH, KAaTeHOOAKTepUH) U TpaMOTpHULATENbHbIC
MIaJIOYKH, CPEIM KOTOPBIX OCHOBHOE MECTO 3aHMMAIOT OaKTepOHIbIL.

3HauuTeNnbHAS PO B MHKPO(IOpe KUIIEYHUKA IPUHAIIEKUT
KumeyHoi maiouke E. coli - rpamorpunaTensHoOi, MOMBIKHON GaKTepuH,
obnaaronieii SHepruuHON (pepMEeHTATHBHOU AeATeNbHOCThIO. KuieuHas
majoyka MMeEET BBIPAKEHHbIE aHTAarOHUCTHYECKHE CBOWCTBA TIPOTHUB
MAaTOTEeHHBIX TpeCTaBuTENel cemeiictBa Enterobacteriaceae, mporus
crapmwiokokkoB u TpuboB Candida. K mpeacraBurensiM HOpMaIbHOM
MHUKPO(IIOpEl KUIIEYHUKA OTHOCATCS JHTEPOKOKKH, WIH (eKaIbHBINA
CTPENTOKOKK, OOpa3yloIIMii IeNOYKH W3 IUIUIOKOKKOB. IlocTosHHO B
KUIIEYHUKE KUBYT IPHOBI, CIOPOBBIE aHA3POOBI, CITUPOXETHI, MPOCTEHIIINE,
BUPYCHI, BKJIIOYas (harm.

KavecTBeHHBIN 1 KOJTMYECTBEHHBIN COCTaB MUKPO(DIIOPHI YeJIOBEeKa

MCHACTCA B TCUYCHHC KU3HWU U 3aBHUCUT OT I10JIa, BO3pacCTa, NUTAHUA U JP.
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Kpome Ttoro, xomebaHusi B cocraBe MHUKpPOOHOH (IIOpbI Tena dYeloBeKa
MOT'YT OBITH O0YCIIOBJICHBI BO3HIKHOBEHHEM 3a00J1€BaHUN U MPUMEHEHUEM
XMUMHOTEPANIeBTUYECKUX W HMMYHOJOTMYECKHX CPEJICTB, IPEXkIE BCEro
aHTHOMOTHKOB. OIlEHKa KauyeCTBEHHOTO M KOJMYECTBEHHOTIO COCTaBa
MHUKpO(JIOpEl OpraHu3Ma 4eloBeKa I10 OMNpENeNCHHBIM I10Ka3aTelsiM
TI03BOJISIET YCTAHOBUTH €€ HapyIICHHs U CBS3aHHBIC C HUMH TIOCIECTBUS -
JTUCOAKTEPUO3.

JlJ1st Ka4eCTBEHHOTO U3Y4YEHUsI COCTaBa MHKPOQIIOPHI UCTIONB3YIOT
MHUKpPOCKOITUYECKHMH ¥ MHUKPOOMOJIOIMYECKUH METO/bI HCCIEIOBaHMUS.
[IpenapaTel-Ma3Ku TOTOBST W3 3yOHOTO HalleTa, CMBIBOB CO CIIU3UCTOM
000JIOUKH 3eBa, OKpalMBalOT uX no ['pamMmy M MuKpockonupyror. M3
3yOHOro HayleTa MOXKHO NPUTOTOBHTH TPWKHU3HEHHBIE TMpernaparsl B
"pa3gaBieHHON" Kamiie ¥ MHUKPOCKOIHMPOBATH MX B TEMHOIOJIBHOM WIIH
(ha30BO-KOHTPACTHOM  MHUKPOCKONE JiIsi  OOHApPYXEHHs  IOJBHKHBIX
MHKPOOPTaHU3MOB.

Jnst MEKpOOHOIOTHYECKOTO HCCIIeOBaHU OepyT ONpeeNeHHbIN
00BeM HCCIeIyeMOoro MaTeprana (HalpuMep, CMBIBBI M3 3€Ba), Pa3BOIAT B
W30TOHMYECKOM DPAcTBOpPe XJIOpHaa HaTtpusi (B 3aBHCHMOCTH  OT
NpenoaaraeMoiil KOHLEHTPalui) W JAENAl0T IOCEBBl COOTBETCTBYIOIMIMX
pa3BeleHUII Ha NHTATENbHBIE CpPEeIbl: JISA BBIABICHHS T'€MOIUTHYSCKUX
CTPENTOKOKKOB WM CTa(hMIOKOKKA - HAa KPOBSHOM arap, IIi BelAeneHus E.
coli - na cpemy DHmo, mis BeigeneHus Tpubos poxa Candida - wa cpemy
Cabypo. IloceBBl mNpOWM3BOAAT TaKWUM O0pa3oM, UTOOBI IIONYYUTH
COCUHMTHIBAEMOE KOJNWYECTBO KOJNOHMH. Takue mccienoBaHHs MOBTOPSIIOT
4yepe3  ONpeNeNieHHbIe  CPOKHM, 4YTOOBI  CHENaTh  3aKIIOYeHHe O
KOJIMYECTBEHHBIX U3MEHEHHUIX B COCTaBE MUKPOQIIOPHI (0COOEHHO BaXKHO -

B TUHAMUKE 3a00JICBaHMUS).
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3apanus
1. Ompenenute MuKpodIopy 3yOHOrO HayeTa, CIU3UCTON OOOIOYKH
3eBa.
W3 3yOHOro Hajmera W CMBIBOB CO CIIM3UCTOH OOOJIOYKH 3eBa
TOTOBAT  TpemapaThl Ma3KW, OKpallMBalOT ©X 10 Ipamy wu
MUKPOCKOMUPYIOT.  Bo3MoxkHast ~ Mukpodiopa  3yOHOro  Hajera

MpecTaBlIieHa Ha PUCYHKE 46.

Pucynox 46. Mukpodiopa 3yoHoro Hanera (no JI.B. BopucoBy u ap. 1993):
1 —Leptotrichia buccalis; 2 — Lactobacillus sp.; 3, 4 — Treponema
denticola, Treponema sp.; 5 6 — CTPENTOKOKKA ¥ IHTUIOKOKKH
(Streptococcus salivarius, S. maitis, S. sanguis, Veilonella sp.); 7 —

Fusobacterium nucleatum.
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2. CnenaTb CMBIBBI C KOXH JIMIIA, PYK, 3yOHOTO HajeTa, CIIM3UCTOH
000JI0YKH 3€Ba Ul YCTAHOBJICHUSI COCTaBa M KOJIMYECTBA MMEIOIINXCS TaM
OaKTepHid.

Jnst  monmydeHWs CMBIBOB —CTEPWJIBHYIO BaTHYIO — HaJIOYKY
CMayuBalOT CTEPUIHLHOW BOJMONPOBOAHOM BOMOH. CMOUYEHHOM BaTHOM
MAJIOYKON JIeNaloT CMBIB C pyK oOcieayeMoro (Tpsi3HbIE PYyKH WIH
BBIMBITBIC M 00paboraHHble 70% CHOHPTOM): THUI KHCTH, MOBEPXHOCTH
JIaJIOHH, MEXTIaJIblIEBbIe IPOCTPAHCTBA, HOI'TEBLIE JIoXka. [locie okoHYaHus
IpoLEelyphl BAaTHYIO MaJOYKy OMENIaloT B MpoOupKy ¢ 10 M cTepuiibHOM
BOJIONIPOBOJTHOM BOJBI W TINATEIbHO ee oOMbIBaloT. Takum o0Opa3om,
MONY4al0T UCXOIHOE pa3BeeHue. 13 Hero roToBAT psij MociieA0BaTeIbHbIX
JECATHKPAaTHBIX pa3BeneHui (3-4). 3aTeM M3 pa3IUuHBIX pa3BeACHHUN
cMbIBa OepyT mo 1 M, BHOCAT B cTepuibHble daiuku [letpu, 3amuBaioT
pacijiaBIeHHOM M OCTY)KEHHOW arapu3oBaHHoW cpenoir LB.ITocessr
BBIICP)KUBAIOT CYTKM TIPM KOMHATHOM TemImeparype, IOCIE Yero
MIPOU3BOJIAT MOJCYET BBIPOCUINX KOJIOHHUH.

Y cTaHaBIMBAIOT KOJIMYECTBO MUKPOOPTaHU3MOB B 1 MJI HCXOIHOTO
pa3BeleHUs] CMbIBa (KOJIMYECTBO KOJIOHMH, BBIPOCHIMX HAa 4YallKe,
YMHOXXEGHHOE Ha CTENEeHb pa3BeleHHs CMbIBa). ONpenemnsioT KOIWYEeCTBO
MHUKpoopranm3sMoB B 10 Mi cMBIBa, COOTBETCTBYIOIIEE OOIIEMY YHUCIY

MHUKPOOPTaHU3MOB, Ha TOH TIOBEPXHOCTH, C KOTOPOH MPONU3BEAEH CMBIB.

KoHTpoJsibHBIE BONIPOCHI
1.Ha xaxue rpynmsl HOAPa3AEISTIOT MEKpO(Iopy denoBeka’?
2. Kakuie rpynmsl MUKpOOPTaHH3MOB OOMTAIOT Ha KOXKH YeI0BeKa?
3. UeMm onacHbI TPaH3UTOPHBIE MUKPOOPTaHU3MBI?

4. B uem 0c00eHHOCTb MUKPOGIIOPHI ABIXATENbHBIX IMyTei?
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5. Kakue opraHsl uenoBeka XapakTepu3yloTcs OOMIBHOM M pa3HOOOpa3HOM
MuKpodopoii?

6. Kakume ocoOcHHOCTEH MONOCTH pTa OOYCIABIMBAIOT MHOrOOOpasue
MUKpPODIOpHI?

7. Tlo xakuM TPUYMHAM B JKETYIKE M TOHKOM KHUIIEYHHKE MHKpodiopa
MIpaKkTHYeCKN He oouTaeT?

8. Jlaiite xapakTepucTuKy MUKpPOQIIOPHI TOJIICTOrO KUIIEYHHKA.

9. Or wuero 3aBHCHT KayeCTBEHHbIH M KOJIMYECTBEHHBIH COCTaB
MHUKpOQIIOpHI YeroBeka?

10. Kakue Meroapl HCHOMB3YOT Al H3YyYEHUS] KAuECTBEHHOIO WU

KOJIMYECTBEHHOTO COCTaBa MUKPO(IOPHI yeToBeKa?
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PA3JIEJI 10: OCHOBBI MEJUIIMHCKON MUKPOBHOJIOT AU

JlaGopaTopHasi paGota Ne 24

CepoJiornyeckue peakuuu

eab padoThl: U3yYUTh UMMYHOJIOTUYECKUE PEAKIIUU C TTIOMOIIBIO
peaxIuii arrIFOTHHALNY, IPSIUTUTAIIIA U OAKTEPUOTU3HUCA.

Marepuansl u o0opyaoBaHMe: cTepwibHble uamku [lerpu,
YVHHUBEpCajbHas arapu3oBaHHAasi MUTATEIbHAS Cpella, CTEKIISTHHBIN 1ImaTelb,
TOPENKH, TPOOMPKH, aBTOMATUYECCKHE IHIETKH C HAKOHCYHHKAMH,

UMMYHHBIC CBIBOPOTKH, aHTHTCHBI, (PH3. PacTBOP.

OcCHOBHBIE T0JI0KEHHSI

1. BakTtepuonusuc.

OpmHuM U3 BaXHEHIINX 3aIIUTHBIX CBOMCTB HMMYHHOH CBIBOPOTKH
Opd MHQEKUUH SBIAETCS €€ CIIOCOOHOCTH pacTBOPATH (JIM3UPOBATH)
MUKPOOPTaHU3MbI WM JAPYTHE KICTOYHbIE 3JIEMEHTBI, MOCTYIHMBIIHE B
opranm3M. Crenududeckue aHTUTENA, 00YCIOBIMBAIOIIME JIM3HC KIETOK,
Ha3bIBAIOTCS J1u3uHbl. JIN3MHBI CIIOCOOHBI MPOSIBISATH CBOE JIM3HPYIOIIEE
JEHCTBHE HA aHTUI'€H TOJHKO B MPUCYTCTBUH JIOMOIHUTEIBHOIO (hakTopa —
Komniemenma. KoMIIIEMEHT ABJISIETCS COCTABHOM 4acThiO JTF000H CBExel
ceIBOPOTKH. (TIpu xpanenuu unu nodozpesanuu Cbl@OPOMKU KOMNIACMEHM
paspywaemcs. [ns obecneuenus nOCMOAHCMBA pPe3YTbMAmos UMMYHHYIO
CbIBOPOMKY 3apaHee uHakmugupyrom Hazpesanuem npu 56°C ¢ meuenue 30
MUH. U Oanee npubaGIAOM K Hell Cmpozo onpeoeneHHoe KOIUYeCmeo

KOoMNIeMeHma,).
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PeaKHI/Iﬂ 6aKTepI/IOJ'II/IBI/Ica 3aKJIIOYacTCd B TOM, UYTO IMpHU
COCIUHCHUN HMMyHHOﬁ CBIBOPOTKH C COOTBCTCTBYIOIIMMHU IKUBBIMU
6aKTepI/IHMI/I B MPUCYTCTBUH KOMIIJIEMEHTA MPOUCXOOUT JIN3HC MI/IKp06OB

(puc. 47).

3ananue 1.
1. B onbITHOH ©  KOHTPOJIBHOH MPOOMpKAaxX JETar0T CMECH
CJIEAYIOIIETO COCTaBA!
- 200 MKJI ”HAKTHBUPOBAaHHOM HMMYHHOM CBHIBOPOTKU;
- 100 Mk B3BeCH KyNbTYpbl BUOpHOHa MEYHUKOBA (aHTHUTEH);
- (u3HoOrNUecKuii pacTBop - 1,7 M B KOHTPOJIbHO# npodupke u 1,4 M B
OIIBITHOM;
- 300 MKJI KOMIUIEMEHTa B OIBITHOM ITPOOUpKE.
2. [Ipobupku mnomemaror Ha 1,5-2 waca B TepMoCTaT Mpu

temnepatype 37 °C.

3. IlonroroBute uamku Iletpu ¢ yHUBEpCadbHOW HNUTATEIBHON
cpenoil.
4, Caenate moceB 100 MKJI cMeCH U3 Ka)KI0W MPOOUPKU HA YAIIKH C

arapoM M IIOCTaBUTh B TEPMOCTAT Ha CYTKH.

5. PaccMmoTpeTs pe3yapTaThl U CeNaTh BBIBOJ IO paboTe.
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AHTHIEH

dpirpour 6 =~
=4,

1gG antnrena
ATAKYI0T KICTOUHLIC =
AHTHIEHB Kommiemenr
Y - ° ®
AKTHBAIHA 8

KOMIUICMEHTOM

Pucynok 47. bakreproins3uc Ha mpuMepe TeMOII3a SPUTPOIIUTOBR

2. Peaxkuus npequnmuTauuu

[Ipenunuranueil Ha3bIBaeTCA SBICHHE OCAKICHUS AHTUICHA W3
pacTBopa IpH BO3JEHCTBUM HA HErO MMMYHHOW CBIBOPOTKH, COAEpIKallen
aHTHUTENA.

BHemHee nposiBIeHHE HACTYNUBIIEH pPEAKUMM NPEHUNUTALUN
BBIPAXKAETCS B CIEAYIONIEM: NMPU OCTOPOXXHOM I00ABJIEHHH MPO3pPavyHOro

JXHIOKOro AaHTHUICHA K HMMyHHOﬁ HpCLIPIHPITPIpyIOH.Ieﬁ CBIBOPOTKE Ha
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TrpaHuLC o00enx X(H)IKOCTGﬁ MOABJIACTCS MYTHOC KOJIBIIO, BbIINAAArOMICC B

0caoK. DTy peaKIMIO YacTO Ha3bIBAKOT KOJNbLICNpelMnuTanuei (puc. 48).

o
o
o o Arriren
o

¥ 3oHa
IKBUBANEHTHOCTH

Kij AHTHUTENA .

Pucynok 48. Konbuenpeuunuranus

Peakiusi xapakTepu3yercsi BBICOKOW YYBCTBUTEIBHOCTBIO U
cnemuduuHocteio. OHa MO3BONISIET OOHAPYKUTh MHUHHMAJbHBIC CIIEIbI
Oenka — anturena (o pazseaeHus 1:100000 u Bbiie).

Bonbioe yno0cTBO B MpaKTUKE MPECTABISIET OCOOCHHOCTh Psija
0aKTepUaTbHBIX AHTUTEHOB — WX BBICOKAs PE3UCTEHTHOCTh K BBICOKOI
Temrepatype. Ha 3TOM oOCHOBaHa peakiusi TEPMOIPEIUITUTALMHA T10
AckomnM, KOTJa aHTUICH U3BJICKAIOT M3 KCCIEAYeMOro MaTepuana ¢
MOMOIIBI0  KHMsS4eHHs.  Peakius ~ ACKOMM — OpPUMEHSICTCS ISt
uAeHTU(GHUKAIUN CHOUPESI3BEHHOT0, TYJISIPEMHIHOr0, YyMHOTO aHTHUICHA.
OnHa Hamnta TakkKe IPUMEHEHHE B CyNcOHOW MEAWIMHE IS OMpeneIICHUs
BHJOBOW TIPUHAUICKHOCTH O€llka, B YaCTHOCTH KpOBSHBIX IISTCH, B

CaHNTAPHOM NMPAKTHUKE NPH BBIIBICHUHN (aibCH(UKAINU MICHBIX, PHIOHBIX,
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My4HBIX U3J€nuil, npuMmecedl B Monoke. Henocrarkom stoit PII sBngercs
HECTOWKOCTh IpenunuraTa (KOoibla), KOTOPBIM Mcye3aeT aye IpH JIErKOM
BCTpsixuBaHWM. Kpome TOro, ¢ ee IIOMOUIBIO HENb3s OIPEACIUTD
KOJIMYECTBEHHBI COCTaB aHTHI'€HOB, YYacTBYIOUIMX B (OPMHPOBaAHHUU
MIPEUITUTATA.

3ananme 2.
1. B y3kyro npoOupKy Uil NpenunuTanyuyd HaUTh 1 MJI HIMMYHHOU
CBIBOPOTKH Ha CHOMPCKYIO SI3BY.
2. [Tpu momoIy NUMeTKH MEAJIEHHO, MO CTEHKE MPOOUPKH HaJHTh |
MJI aHTUreHa (TepMO(UIBTPAT U3 IIKYp YMEPIIMX >KUBOTHBIX). JKUIKOCTH
CIYCTUTh II0 CTEHKE NPOOHMPKH TaK, 4YTOObl OHa HE CMEIIMBalach C
CBIBOPOTKOM, a 00pa3oBaia Haa Hell BepxHui cioit. (Ilpu nonoscumenviom
pesyibmame peakyuu cpasy uiu ¢ medenue 5-10 mun. Ha epanuye obeux
JrcuoKocmell  obpazyemcs MymHoOe KOJbYo Om  Bblnasuieco0 8 O0CadoK
anmueena).

3. HaGmtonats 0Opa3oBaHue KOJbIa, CIeTaTh BBIBOJ 10 padoTe.

3. Peakuus arrioTHHALUH.

ATTIIOTHHAIUS - 3TO CKJIEMBAaHHE W BBIIAJECHHE B OCAIOK
MHUKPOOPTaHU3MOB HIIM JIPYTUX KIETOK (KOPITYCKYJISIPHBIX aHTHT'€HOB) ITOJ
JefiCTBHEM CIEIU(DUISCKUX aHTHTEN B IPUCYTCTBUH DJIEKTPOIHUTOB (pHUC.
49).

OHa TmpuMeHsleTcs Ul CEpOJOTrHMYECKOM  TMarHOCTHKU
WHQEKIMOHHBIX 3a0oneBaHuil (peakimsa Bumans - mpu OpromeoM THdE U
napatudax, peakuus Beirenas - mpu SMUIEMHYECKOM CBHITHOM THOE,
peakuust Paiita - mpm Opymemnrese u 1p.) W JUIA CEPOIOTMYECKON

AACHTUPHUKAIIAA MUKPOOOB.
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Kourpoan Konrpoas

AFCoTHHanes CHIBOPOTKN auTHICHR

Pucynok 49. Peakuus arrmoTiHHamy.

B peakuuu yqacTByOT 3 MHTpEUEHTA!

1) KOpHyCKYNSpHBIH aHTUreH (ArrJIIOTHHOTEH) B BHUJIIE B3BECH
KJIETOK;

2) aHTHTENO (aTTIIOTUHUH) B BUJIE IMMYHHOU CBIBOPOTKH;

3) U30TONMMYECKUN PaCTBOP XJIOPUAA HATPUS (IEKTPOIIUT).

AHTHT€HBI - B3BECh KHUBBIX U YOUTBIX MUKPOOPTaHH3MOB.

Unentudukamymio Buaa (CepoTuna) MHKpoOa, BBIIEIEHHOTO OT
OOJBHOTO WM BHEIIHEH CpEeAbl, ONPEAENSIOT 10 H3BECTHOMY AaHTHUTENY
(ImarHoCTHYECKOW MMMYHHOH CBHIBOPOTKH). [l0omOXHUTENbHBIN pe3ynpTaT
peaknMM YKaKeT Ha TO, YTO HEU3BECTHBII MHUKPOO WICHTHYCH TOMY,
KOTOpBIIl ObLT B3SAT B KAYECTBE aHTUICHA JUIS NMPHUI'OTOBJIECHHS MMMYHHOMH
JMAaTHOCTHYIECKON CHIBOPOTKH.

CymecTByeT ABa OCHOBHBIX METOA IOCTAHOBKN PEAKIINH:

1) opueHTHpPOBOYHAS - Ha MPEAMETHOM CTEKJIE, HACTYMalomas B
TEUYCHWE HECKONbKMX MHHYT. [IpUMeHseTcs TONbKO C  LENbI0
naeHTH(UKAIMN BUIa (CepoTHIa) BBIIENCHHOW W3 OpraHu3Ma OOJBHOTO
YUCTOM KYyNbTYyphl O €ro CHenu(UIHOCTH KaK AHTUTEH K CEpOTHILY

aHTUTCIIA,
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2) pasBepHyTas - B IPOOMpPKax, KOTOpas YYUTHIBaeTcs depes3 2
yaca BelaepxkuBaHusA npu 37°C um Ha CIEAYIOIMH [€Hb CTOSHUS IpHU
KOMHATHOW Ttemmeparype. IIpuMmeHsercs ¢ 1elpl0 WACHTU(DHUKALUU
MHUKpOOa 1 0OHApyXEHUsI aHTUTEN B CHIBOPOTKE KPOBH.

Peakuyy arrmoTHHAMK BXOMUT B TPYIIY METOAOB, B KOTOPBIX
peakuust mporeKaer B J1Be (asbl:

1) coenunenue Al ¢ AT (cnierduyeckas daza);

2) BemasieHne oOpazoBaBmierocst komruiekca AI-AT B pactBope
coJieit (3JIEKTPOIuTe) B 0caioK (Hecmerupuueckas ¢asa).

AHTUTEHBI TIONMBAJICHTHBI, a aHTUTeNa - JIBYX WIH OoJee
BAJICHTHBI. CoenuHenue ux TPUBOJIUT K 00pa3oBaHUIO
MaKpOKOHIJIOMEpPATOB, BBINAJIAONINX B OcaloK. [IpuyeM xapakrep ocajka
3aBUCHT OT CBOICTB aHTUI€HA: >KI'YTUKOBBIC OAaKTEPUU CKJICHBAIOTCS
KTYTUKaMH, TIPU 3TOM 00pa3yroTCsl KPYHMHOXJIOMYATBIl OCaOK B TCUCHHUE
aByx uacoB mpu 37°C. VY 0e3KryTHKOBBIX OaKTepHil IMPOMCXOAUT
CKJICMBaHWE  HEMOCPEACTBEHHO CaMHX KIETOK U o0pa3oBaHHe
MEJIKO3EPHUCTOr0 ocajka. Takoll ocazok o0pa3zyercs MEAIeHHO, B TEUEHHUE
18-24 yacoB npu KOMHATHOW TeMIepaType.

I[OCTOI/IHCTBa p€akoun ABJIETCA TPOCTOTAa IIOCTAHOBKU H

9KcIpeccHocTh.  Hemocratok - YCTyAeT MO CIeHU(PHIHOCTH H
YYBCTBHUTEIBHOCTH.
3aganmue 3.
Peaxuus I'pyGepa
1. [oaroroButs 10 YrCTHIX POOHUPOK.
2. Hamute Bo Bce nmpobupku no 1 mit ¢us. pactBopa.
3. B niepByto u 1eBATYI0 MPOOUPKN HATUTH | MJI arrmrOTHHHUPYIOMIEH

CBIBOPOTKH C pa3BenenueM 1:50.
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4. Co 2 o 8 mpoOupku mpoBecTy cepuio pazdasnenuii B 2 paza. B 10
MIPOOHMPKY CHIBOPOTKY HE 100ABIIST.

5. B kaxkayo mnpoOupky nobaButk mo 100 MK aHTUTEHA
(mmarHocTHKyM — B3Bech yOuThIX Oaktepuit Salmonella typhi). B 9
MPOOUPKY aHTUTCH HE TOOABJIATE.

6. IraTtiB ¢ mpoOMpKaMu MMOMECTUTH B TEPMOCTAaT Ha 2 yaca NpHU
37°C, a IOTOM OCTaBUTh Ha CYTKHU MPU KOMHATHOM Temmeparype.

7. Pe3ynbTaThl ONbITa 3aHECTH B TAOJUILY, CAEIaTh BRIBO IO padore.

KoHTpoJbHBbIE BONIPOCHI
1. Kak Ha3bIBalOTCs CrieU(UYEecKUue aHTHTENa, 00YCIOBIMBAIOIINE JIN3UC
KJIETOK?
2. Kak cBsi3aHbI IM3UHBI U KOMIIJIEMEHT?
3. B uem 3akirouaercs peakiys Oakrepronuzuca’?
4. Kakoii poriecc Ha3pIBa€TCsI MPELUIHTAIICH?
5. Uem xapakrepusyercss peakius npeuunutanuu? Ee npeumyinectsa u
HEJIOCTATKH.
6. Ha uem ocHOBaHa peakiuus TepMoIpenunuTaun mo Ackomau? s kakux
Lesieit MpUMEeHsIeTCsT peakust ACKOIH?
7. JaiiTe onpeneneHue TepMHUHY "arTIIOTHHAIS .
8. [l KaKkuX nenei NpUMEHSIOT PEaKIHIO arraroTHHALN?
9. Kakue MHrpeJUeHThI yJacTBYIOT B PEAKIUH arTIIOTHHALUH?
10. Kakne MIMMYHOJIOTHYECKHE PEAKIMH MIPUMEHSIOT ISl HACHTH()UKALUH
ceporuma?
11. Kakue ctaanu BBIICTSIOT B PEAKIMN aTrTIIIOTUHALINHN?

12. Kakue 7OCTOMHCTBA M HEAOCTATKU y PEAKIIUH arTIIOTHHAIIH?
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JlabopaTopHnas pagora Ne 25
MonenupoBanue npouecca BOSHUKHOBEHHUSI IMHIeMUU HA TpuMepe

KYJbTYPbl NEKAPCKUX APOXIKel

Hear paboThl: TONyY€HUE DKCIEPUMEHTAIBHON MOJENu
BO3HUKHOBEHUS STUICMUH.

Marepuainbl W 000pyIOBaHWe. TpeX CYTOUHAas KYIbTYpbI
nekapckux apoxokeit Saccharomyces cerevisiae (Beiparensas mpu 30 °C,
xpansiasics pu 4 °C) B mpoOHpKax Ha CKOLISHHOM arapu3oBaHHOH cperne
Cabypo, mpoOMpKH CO CTEpWILHOM BOIOIPOBOAHOW BOJOH, ITyCThIE
CTCPpUJIBHBIC HpO6I/IpKI/I, ABTOMATHYCCKUE TMHUICTKU CO CTEPUIIBHBIMHA
HAKOHEYHUKAMU, MHUKPOOHOJIOTHUECKUE METIIH, YalIKu [Terpn,
arapusoBaHHas cpena CaOypo, cTepuiIbHbIe BaTHBIE MAJOYKH, MHUKPOCKOTI,

TIOKPOBHBIEC U TPEAMETHBIC CTEKJIA, TMHIECT.

OCHOBHBIE N0JI0KEHHS

Dnuodemuss - OTHOCUTEIBHO KpPaTKOBPEMEHHOE, OBICTpoe U
HETpepBIBHOE paclpocTpaHeHHe HH(PEKIMOHHOTO 3a00IeBaHus B Mpeaeax
KaKOH-TO COBOKYITHOCTH OPTaHH3MOB B OIPENENIEeHHOM pernoHe. [Ipu atom
peructpupyercs 3a00J1eBaeMOCTh HAMHOT'O BBIIIE OOBIYHO CYIIECTBYIOIIETO
ypoBHs. PacmpocTpanenne WH(GEKINOHHOTO 3a00NIeBaHUS JIONEH WiIn
KMBOTHBIX Ha TEPPUTOPHM LENOH CTpaHbl, KOHTHHEHTA WIM BCEH CyIIH
Ha3bIBaeTcs nandemueti. THPekunonHoe 3abonepanne, win HHGEKIUI (OT
mar. infectio — 3apakenme), mpeacraBiser Cco0OM  COBOKYITHOCTB
(U3HONOTMYECKUX M MATOJOTMYECKUX alaNTallMOHHBIX M PernapalioHHBIX
peaknuif, KOTOpble€ BO3HHKAIOT M Pa3BHBAIOTCI B MAaKpOOpPraHM3ME B

mpomecce BBaHMOﬂeﬁCTBHH C MaTOr¢HHbIMHU MHUKPOOPTaHU3MaMMU.
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@opmbl MHpEKIMH Ppa3HOOOpa3HBl M HOCAT pPa3IUYHbBIC
HaVMEHOBAHMSI B 3aBUCHMOCTH OT MpPUPONBI  BO3OYAWTENS, €ro
JIOKANIM3allid B MakKpOOpraHu3Me U IyTeil pacnpocTpaHeHus. Tak,
9K30reHHasi MH(QEKIHS BO3HUKAET B PE3yJbTaTe 3apakeHHsl MMaTOTeHHBIMHU
MHUKpPOOPTaHU3MaMH, MOCTYIUBIIMMH B OPTaHU3M W3 OKPYKAIOIIEH Cpebl
C TUIIEeH, BOJOW, BO3AYXOM, MOYBOW, BBIICICHUSAMH OOJBHOTO YEIIOBEKa
wi  MukpoOoHocutens. Yacto  pacnpocTpaHeHHWE — MH(EKIIMOHHBIX
Oone3Hel IPOHMCXOIUT TIPH HECOOJIOACHHH 3JEMEHTapHBIX IPaBHII
T'UTUCHBI.

3apanus

OCHOBHBIM METOAO0OM pa6OTbI SIBJISICTCS TTOJTYYCHUE KYIbTYPbI
JPOXOKEH ¢ TIOBEPXHOCTH JIAZIOHEH M MaJIbIEB YeIOBeKa METOIOM CMBIBA C
MOCJIEAYIOLIMM BBICEBOM CMBITOM CYCIIEH3UM HA IUIOTHYIO MUTATENbHYIO
cpeny.

I'pynmny cTyneHTOB pa3fessioT Ha HOATPYIIBI 110 5 YeIOBEKa B
kaxroi. Ha moarpynmy roroButcst 10 wamku [etpu co cpemoii Cabypo
(merrron — 10 1/71, TiTROK032 — 40 T/71, IPOKIKEBOM SKCTPAKT - 5 /1, arap — 20
r/m). Kaxnyro gamky HymMepyroT. Bce CTymeHTBI HOATPYNIBI THIATEIBHO
MOIOT PYKH C MBUIOM U CTEPHIN3YIOT UX 70%-M 3TaHOIOM.

1. Kowmponvnovii mecm 0ns Ookazamenbcmea uucmomsi pyk. UToOBI
yOemuThCsl B OTCYTCTBHM APOACKEBBIX KIETOK HAa PyKax CTYACHTOB,
YJacTBYIOIIMX B IKCIIEPUMEHTE, JETAIOT CMBIB C JaJOHEH M TANbLEB
ux mpaBoit pyku. OIHH U3 CTYICHTOB C MTOMOIIBIO CTEPUIIBHON BaTHOM
Majoyky, CMOYEHHOM B CTEPUJIBHOM BOJONPOBOAHOM BOJE, IENAET
CMBIB C TMIOBEPXHOCTH JIAJOHH M MAJbIEB MPABOH PYKH, yJacCTBYIOIINX
B OKCIEPUMEHTE CTYACHTOB W MPOBOAMT €I0 MITPUX IO MOBEPXHOCTH

cpensl B gamke Ilerpu co cpenoit Cabypo (KOHTPOIBHBIN BBICEB).
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Mooenuposanue npoyecca 603HUKHOSeHUA — Snudemuu. Jlenarot
CYCIICH3UIO U3 3-CYTOYHOW KyIbTYpbl JApOXOKeH S. cerevisiae,
Bolpocmieid mpu temneparype 30 °C. [lis sToro B HpOOHPKY C
BBIpOCHIEH  KYABTYPOH  JOPOXKEH, COAEp)KAIIyl0  CKOIIEHHYIO
arapuzoBaHHylo cpeny CaOypo, cTepwiabHO BHOCIT 3 — 4 wmi
CTEepPUIBHOU BO/IOIIPOBOAHOM BOJIBI U c MIOM OIIIBIO
0aKTEepHOJIOTMUECKOM METIIH OCTOPOXKHO CYCHEHIUPYIOT TPOXOKEBYIO
Maccy ¢ IOBEpPXHOCTH arapa. [lonydeHHyI0 CYCHEH3MIO0 MEepeHOCAT B
CTepuIIbHYI0 NpoOUpKy. CTYINeHThI, y4acTBYIOIIME B JKCIEPHUMEHTE,
eme pa3 MOIOT PYKH C MBUIOM, NpoTuparoT ux 70%-M 3TaHOIOM H
JAI0T BBICOXHYTH. 3aT€M CTYICHT-UHCTPYKTOP MPOTUPAET C IMOMOIIBIO
BATHOM MAaJIOYKH, CMOYCHHOM CycTieH3ueit S. Cerevisiae, moBepxHOCTb
JIaJIOHU U MaJIbLIEB IPaBOH pPyKHU IepBoro cryaeHta. OH 0OMEeHHBAETCs
SHEPTUYHBIM PYKOIIOXKATHEM IPAaBOM PYKOHW CO BTOPBIM CTYAEHTOM.
ToT noxxuMaer npaByro pyKy TPETbEro CTYAEHTA, a OH B CBOIO O4Epeb
00MEHMBaeTCsl PYKOIIO)KaTHUEM C YETBEPTHIM CTYJICHTOM.

Buvioenenue kynomypul 6036youmens «unghekyuonnoz2o npoyeccay. Jns
BBIJICJICHUS] KYJIBTYPBl APOXOKEH ¢ MOBEPXHOCTH JIAJAOHEH U TANIbLEB
MIPaBOH PYKH CTYJEHTOB HCIIONB3YIOT CTEPHIbHBIE BaTHBIC MAJIOUKH,
CIIeTKa CMOYEHHBIE CTepWIHHON BOIOMPOBOMHONH Bomoi. CTymeHT-
WHCTPYKTOp JENaeT CMBIBBI JIQJAOHEW M TalbLEB MPaBbIX pPYyK
CTYJICHTOB Y4YacCTBYIOIIMX B 3KCIIEPUMEHTE W BBICEBACT CMBIBBI Ha
yamky Ilerpu. [ monydeHuss OTHOENbHBIX KOJIOHUU IPOXIKEH,
CMBITBIX TaMIIOHAMHU C PYyK, WITpux Ha yamke lletpu co cpepoit
Cabypo  pacmpenmensfoT 1O  BCe  IOBEPXHOCTH  YaIlKH
0aKTEepHOJIOTMUECKON TeTNe METOJOM «HCTOINAIOIIEro IITPUXay.
JlenaroT KOHTpONBHBIA BbiceB Ha 4amky Ilerpm co cpenoit Cabypo

CYCIICH3UIO Ap 0)1()1(617[, HCIIOJIb30BAHHYTO B OKCIICPHUMCHTE,
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0aKTEepHOJIOTHUECKOM TeTNIe METO/I0OM «HCTOIIAIOIIETO IITPHXay.
3acesiHHBIE YaIIKA CO CpPElOW WHKYOMpPYIOT B TeueHHe 3 cyT IpH
temmeparype 30 °C. Beipociyie KOJIOHUH Ha Yalllkax MpoCMaTpUBAIOT,
ONPEAENSAIOT HMHTEHCHBHOCTh POCTa - CKYAHBIH, yMEpEHHBIH WU
o0wnbHBINA. [Ipr BO3MOXXHOCTH TMOJCYHUTHIBAIOT KOJIMYECTBO KOJIOHUH
Ha yvamkax. J[emaroT mpemapaThl «pa3jaBieHHAsl KaruisD» W3 KOJIOHHM
JPOXOKEH B YalllkaX 3acesiHHBIX II0CNIe OKCIIEPUMEHTa, a TaKxKe
IpOXKeld padoueil CyCHeH3UM M MPOCMATPUBAIOT UX C OOBEKTHBOM
40x. /[lemaioT BBIBOABI O cHOcO0axX BO3HUKHOBEHUS U IYTSX

pacpOCTpaHEHUs DK30TeHHON HH(EKIINH.

KoHTpoJIbHBIE BONIPOCHI
Jaiite onpezneneHne TEpMHUHA «AMUAESMUS» 7
UTo Ha3bIBAIOT «IIAHICMHCH»?
Uro noapa3ymeBaeTcs MO TEPMUHAMHE «MHQEKIMOHHOE 3a00JICBAHUE)
win «UHGEKIHs?

Or vero 3aBucHt popma uHbpeknuun? [IpuBearTe MIPUMEPHI.
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