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FOLIA BIOLOGICA

Tom II. (1956) — Fasc. §

Hayunoe nacaenue U. 11. MeunukoBa u Bompocsl
UMMYHNTETa 9MOPHOHOB

B. II. TORIH
I 40-7eTimio co musa cMepry Vinbn Mnbuya Meunukona

B dAcmmil gmens oTyersmBO BUAHBL JasieKkue ropbl. Henb3s olleHMTL UX Bejamume
U KpacoTy, ecii OKajKemicd JIMIOb B OXHOM M3 ymleauii. Tax U TBOpYECTBO TUTAHTOB
MBIC/IH, UX MOJJIMHHAS POJIb B MCTOPUM HAYKM JyYlle OIleHMBAeTCS He COBPEMEHHH-
KaMd, a «Ha PacCTOAHAM BPEeMEHM», KOTHA IPOsSCHAETCS TPeHAdA HaydyHasa IOroja
U MHOrO¢ paHee HEILOHATHOE, 4YeM BO3BHIMAJCH TajlaHT HAaJ APYTHMH, JelaeTcsd
60Jiee MOCTYIHBIM HAYYHBIM NOTOMKAaM.

Yem Oosiee orpasisiercss or Hac BpeMs sxu3Hn Wmen HMasmua Melmmcona TeM
fonee Bo3BBIMIAeTCS GUrypa BENMKOT0 HaTypajucTa.

Henbss Ge3 BosHeHUs BCIOMUHATHL UCTOPHIO €r0 TBOPYECTBA, CTPAcTHYIO 60pnOY
BOKpYTr ero wmpueil. VI melo He TOJNBKO B 33BHCTHUKAX M IONUIBIX OKOJOHAYYHBIX
MoAsAX, BO Bce BpeMeHa MemaBmuXx Haywe. Bouim u rayGorue wjeiisible 0CHOBaHMSI
Ias1 60pbOBI MEKIY TAJAHTAMHM M TeHUAMH IPOIMJOTO CTOJeTHs.

BupxoB He nmoHsa ¢cBoero coBpeMeHHHIKA reHnmanbpHoro [lactepa: oH oTpunarensHo
OTHOCHJICSI KO BCAKOH TeOpHH, KOTOpas BHAella IpHUnHY 3abojieBaHuil He B KICTKaX
¥ TKAHAX, a B (IOCTOPOHHEM» IJIsi OpraHusMa Havajie. IlacTep He MOr OUEHHTD
Bupxosa u p0 xoHuma moHATH ofmebuosnorndeckue upeu MeuHuKoBa.

Hox co cBoumu yyeHnxamu TpetupoBasl MeunnkoBa, Ha3bsBasi ero $aronurapHyio
TEOPHUIO «BOCTOYHOI CKa3KOi».

Meunuxos B c¢Boeit Gopble, 0COGEHHO CO CTOPOHHUKAMH I'YMOPAJBHBEIX TEOPH
UMMYHHTETa, HepPeIKO TaKke BHagan B KpaiHoctu. W renusam, u TaJaHTaM CBOI-
CTBEHHBI YBJIGUEHUSA U OJHOCTOPOHHOCTh M jaske (PaHATM3M B OTCTAMBAHHU CBOMX
B3rNIATOB. A MeuHHKOB OBLJI K TOMY ’Ke SIDKO SMOIYIOHAJILHHIM YeJIOBEKOM.

Tem Gosiee TIPUXOUMTCA YAUBIATHCA, uTO MeuHMKOB, 0cO0EHHO K KOHUY JKU3HH,
CyMeJl BOSBBICHTHCSI HAJl BCEMH CHOPAMUMU CTOPOHAMM, HPaBUWILHO OLEHHII OTPOM-
HBll BKJAj B HAYKy He TOJIbKO CBOMX HAYUHHIX Apyaeil, Ho u «Bparos». OcobenHo
TporatenbHa ero nocyejHas Kuura «OcHoBaTeNn coBpeMeHHOM Memummuebed (1915),
B KoTopo#t oH Hapsaay c¢ Ilacrepom crasmt m mMeHa Hoxa m Jlucrepa, GopoBmmxcsn
npotTus MeuHUKOBA.

Yem 270 06BsAcHUTH? ToONBKO JIMYHBIMYM KadecTBamMu MeuHmKoBa Kak no6poro
gesioeka? Her.

TsopuectBo MeuHnKOBa PasHoOOpA3HO, OHO KajKeTCH AAMKCE «IeCTPhIM». BMmecte
¢ A. HoBajieBcKMM OH OCHOBAJI 3BOJIIONMOHHYIO 3MODMOJIOTMIO M CJelail MHOTO
OTKPBHITHIL B 3TO# obnactm 3HaHMH. MeYHMKOB CO3[al He NOTEPABINYIO 3HAYCHHA
¥ B HANIG BpeMsi TEOPHIO IPOMCXOMKASHNA MHOTOKICTOUHBIX. PaGoTsl ero mo Bonmpocam
CTApeHHs. OPraHM3MOB, HECMOTPA HAa OMMOOYHOCTH MCXOMHEIX THIIOTE3, CIIe HeJo-
CTaTOYHO OUeHeHsl HaMu. MHoOToe clenas MeYHUKOB Isl 300JI0TMY U 9BOJIOIMOHHOM
TEOPHH.
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3acnyrn MceunuiroBa B 0671aCTH MAKPOOHOJIOTMM M MMMYHOJOTHH CTOJL BEJIUKH,
4TO B IIMPOKMX KPyrax Bpauei ou Hepearo cunmrtaeres mMeauxoM. M, opnaro, 8 top-
vecTBe MeuHnKoBa caMbIM 1'JTaBHBM OBLIJI0 He ero 6J1ecT Aniue neesie;loBanus B yacTHLIX
BOTIpocax HIMOPHOJIOTUM, 300JOTHE W MUKPOOMOIOTNM, & CO3AABHBI UM ucmopuko-
Guoa02uneckull MeMOd 6 NAMOA0RUU, CPABHUMCALHBLL, IBOLONUOHILLL NOJX00 K U3Y-
wenuio Ooaesneli w geaenuit ummynumema. Vimeuno srnm M. M. Meuynukon BO3BLI-
CHMJICSL HaJ| IPYIUMH TCUCHMAMU HAYUHOIT MBIC/IH B 0ONACTH NMATOJOTHE KOHIA HPO-
HITOTO M Havajla Hamero CToJeTui.

Jlo ronua suznn ocTaBaBmuiics G1HOMOTOM, HA3LMBABINIL CCOs «300TOTOM, 3aBIy-
JMBIIAMCA B MejimHey, MeunnkoBs, (;1arojlaps ¢BOCMY METOLY, MOCIC MHOTOJICTHNX
YIOOPHBIX MHCCIJICAOBAHMH  Pa3BUTHS JKUBOTHBIX OPTAHM3MOB, HauuHas ¢ aMcOnl
U KOHYas YeJI0BEKOM, OTRPHIJ «ieJieOHBIe CIITBY caMUX OPraHu3MOB, TOHAI GUOJIOTU-
UECRYI0 POIH JaronnTapneIx peakunil n sBJCHUIT BOCHIAJIGHUS, COBIA CBOIO TCOPHIO
HMMYRUTeTa, I3iyOsie, yeM KTo JIufo n3 ero cOBPeMEeHHHUKOB, I0HAJ B3aMMOOTHOLICHHC
OHOJIOINY ¥ MEAMIMHEE U COBEPINUI GCcCMePTHHIN IOABWE, ABUBINCEH BMecTe ¢ [Tacre-
pom, IlaBOBBIM M APYTUMHI BCIMKMMA GHOJIOTAMM M MEJUIKaMH PAasHbIX CTPaH OCIO-
BATEJIEM COBPEMCHHOH MEJIMIINHEL.

K comxanennio, MHOrne fesTeny MeMIUIHBL i B HAIUE BPeMsl M30IHPYIOT MeJIMIUHY
OT OMOJIOTHH W He BBIIOJHAKT HAYYHBIX 3aBeTOB MEUHMKOBA, KOTOPHI B GBOMX
«JlekmuAax o cpaBHHTeBHON maTosgoTNK Bocnanenusy (1892) nucan: «Keau apmenns
HANAaJeHUsA U BaUIUTHl COCTABJIAIOT TPEAMETH 300JIOTHYCCKOTO HCCHCIOBAHMA, TO
1 CTOJIbL OIMBKNE UM ABJICHUA WHPEKIINH 1 CONPOTHBIICHNA eil BXOJAT B TY 3Ke 06acTh
MCCIIeOBAHYA . . .

... Takum obpazoM 0JuKHA BOZHUKHYTH OTPaciib 00LLeli 300JOTUH, T. €. CPAGHU-
MEeALHAR NAMOA02UA HCUGOMNBIL, KOTOPAHA OYAET BO MHOI'MX OTHOMICHHAX OTJIHYATBECS
OT HBIHE CYIIECTBYIOHIEH «CPAaBHUTCIBHOI natosnorum» (Kypens sam. B. T.).

Bemmuue MeusuroBa B oGocHOBaHWHM (aronUTapHOR TCOPUU 3AKIIOYACTCH B TOM,
YTO OH, KaK OMOJIOT, ABJEHNMA (COMPOTUBICHHUS OpPranusMa OOJIC3HAM» PacCMOTpeEdl
HBOJIIOLUMOHHO W I0Ka3aJl, 4TO B X0Je BBOJIOIIN IMMYHOJIOTHYCCKUE CBOICTBA BO3HU-
Kajm He 000COGJEHHO OT APYT¥X NPONECCOB KU3HM M COBEPUICHCTBOBAHUS Opra-
HN3MOB, a Ha Oaze Goyee oOHMX MX PyHxuuit. AroNUTAPHBIC ¢BOMCTBA BO3HHIUIN
ua 6ase BHYTPURIIETOYHOTO TIHINEBAPEHHS,

Maronurapuyio conocobHOCTb ME3OEPMATBHBIX KIETOK BBICIIHX JKWBOTHBIX M 4€JI0O-
Bexa MeunnkoB paccMaTpuBall KaK NUUIEBAPHTENbHBII aKT — «OCTATOK NHMINEBAPU-
TCIBHOTO TPOIECCa NAPEHXNMEIITBDY.

Cnenys nayunnim 3aBeraM Meunnkosa, nama saGopatopust pazpaGartsiBaeT HOBYIO
npobnemy — ummyrnumem amépuoros. OfocHOBaHHE €€ M N3JOKCHUE 0ONAPYFHREHHBIX
HOBHIX ¢ar1oB gaHo B Hammnx patorax (Towwm 1955a). B aroit crathe mMbr moseM
cOOOMATE JNIB 06 OCHOBHBIX MJICAX U MPUBECTH HEKOTOPbE MILTIOCTPAIMY.

ITpo6aema nuMmysnTeTa dMOPNOHOB ViKe B HacTosllee BpeMs BRJIIOYAET GOJIBIMON
KOMIIJICKC HOBBIX, COBePLIeHHO Hepa3paboTaHHBIX HAaYKoil, BOIPocoB 06 HMMMYHOJIOTH-
VeCKMX CBOMCTBAX KJETOYHBIX M HEKJIETOYHBIX 0OpasoBaHMil HAa pPas3HBIX CTajMAX
PasBUTHA PA3JINYHBIX ;KUBOTHBIX. Ha Kakux craguax pasBATHA HMBOTHBIX M YEIO-
BCKa BO3HWKAWT paronurapabie peaxkunn? Horpa B Xoje aMOpUOHATBHOrO PasBHTHS
CO38ETCA BOBMOMKHOCTDH BOCIHAJIATEIBHBIX NMPOIECCOB M KAaKOBH 0COOCHHOCTM MX Ha
pasHpIX craguax oHrtoreHeza? IMeer s MecTo BBIPabOTKA aHTHOMOTHYCCKHMX CYO-
CTAHIMHA KIETOUHBIMM M HEKJIeTOYHHIMM O0PasOBaHMSIMM Ha PAa3JIMYHBIX CTALMAX
smOpuonanbHOro paspurus? HarkoBo MMMyHOJOTHYECKOE 3HAUEHVE PABJIMYHBIX BO3-
HUKAWIKUX ¥ W3MEHAKIIUXCHA B X0/e SMOPHOHANBHOTO PAa3BUTUS JKIIKOCTCH: IKUJL-
KOCTH IOJOCTH OJIACTOIEPMUYECKOTO NY3BIPhKa (6IacTOICTH) MICKONUTAIONHX,
AMHMOTHYECKON U aNJaHTOMAHOH IKUAKOCTel, JKMIKROCTH OJIaCTOLesss U TacTpo-
neias u T. A.
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BepoATHO, MHOTMC MMMYHOJOrMYecKMe CBOUCTBA 3apOibIIIeil PasyMYHBIX JKUBOT-
HBIX elll¢ HEeM3BCCTHHL Hayke. B ¢BfA3M ¢ YTHIMTapHLIMI 33JavyaMil BeTepUHAapHUM
M MEINIUHE!, Pa3paboTKa BOIIPOCOB MMMYHHMTETa NMPOBOJMIIACH B LIPOINJIOM M HallleMm
¢TOJIETMAX (PeUMYIIeCTBEHHO HA MIEKONNTAIONMX M oTdacTW Ha nTHnax. MMMmyHo-
JA0rUsA, 0CcOOEHHO MMMYHOXMMUS HAaIIero BeKa HMeeT MHOTO TNPEeBOCXOAHBIX HOCTH-
yeHMiA. BeroMHMM cOBpeMeHHBIe TNPefCTaBIIEHUSi O CHCTEME «AHTUIeH-aHTHUTEJIO».
OpHaKo, MHOTHE BONIPOCH «esIeGHBIX CHIDy MIIEKONIMTAIOINKUX 1IPHOGpenu Obl GoNbIy0
ACHOCTH, ecJin OBl B MUPOKOM OGHOJOTMYECKOM aclleKTe pa3padaThiBajiMCh 33KOHO-
MEPHOCTH BO3HWKHOBEHWS U CMEHBl HMMYHOJIOTHUECKMX COCTOSHHH B XOjle WHIMBH-
JIYaJTbHOro pa3sBiuTUsd OPraHU3MOR.

Kag 3710 Bce Goslee NOITBEPHIACTCA COBPEMEHHBIMU dKCIIEPUMEHTAJIbHBIMH HCCIIe-
JAOBAaNUAMEM, aHTUIGHHAss PEAKTUBHOCTBH NOABJIAETCA B ApPKoil gopMe U cTaHOBUTCA
Ba)KHeHmUM (JaKTOpoM HUMMYHHTeTa JIUINb Ha OINpejieJIeHHBIX CTajMAX pasBUTUA
miteronuTaonnx M ntun (Asetuxan 1952 m Sunsbep 1948). AGcomornomy Gomb-
WIMHCTBY FKMBOTHBIX KAK Pas 3TOT BMJ PeAKTHBHOCTH OPraHM3Ma WM COBEPHICHHO
HE CBOHCTBEHEH WM CBOMCTBEHEH B TAKOH CTENEHH, UTO He MOJCT MMETh cephe3Horo
VMMYHOJIOTHYECKOTO 3HAYEeHUs.

B xoje veTopuyecKoro pasBUTUS OPraHU3MOB, Te¢ HIM WHBIE MMMYHOJOI'MYECKHE
CBOMCTBA BOBHMKAAM He KAaK HEYTO MCKIIOYMTENbHO NpeJHa3HAYeHHOE JJIA 3allHTHI,
He B IIOPAJKE «IySIM» MeKIY «XO35SMHOM» M «IIapa3utom», a Ha Oase Gosee ofummx
PyHKIMIT, Kak cTopoHa Gostee 001X ABIEHUH KU3HM, Npes[e Bcero 0OMEeHa BEHIeCTB.

Hak mbt yske rosopunu, U. MeunuxoB pokasaill, uto garonuTtapasie ¢cBolcTBa BO3-
HWKJIM Ha 0ase TpollecCOB BHYTPUKIJIETOYHOTO NHIIEBapPEHUs.

Te sxe coobpaskenus NPUMEHMMB! M K HHMBUAYATbHOMY Pa3BUTHIO opraun.mos
JKeriepUMeHTaIbHEIC HCCIIel0BaHNsA Hameil jJafopatopuy Bce Gonee yOemparoT Hac
B TOM, 9TO BO3HMKHOBEHME M CMEHA B XOfie HHAMBUIYaJbHOT0 Pa3BHTHA OPraHU3MOB
TeX HMJIH MHBIX MMMYHOJOTHYECKHX CBOICTB ((aromurapHble peaKkmuu, BOCHAlINTeNb-
HEIE I[PUIeceHl, BEIpAbOTKA aHTHOMOTUYECKUX CYOCTAaHIMIE, NOABJICHNUE BO3MOMKHOCTH
BHIPAOOTKM AHTUTENI y ITHI M MJIEKONUTAIONMX) SABNAIOTCA He 000cOoOIeHHBIMU
npoueccaMu, a HeoOxoanMeiMu gaxkTopamMu 9MOPHOHAIBHOIO U TOCTAMOPHOHATIBHOTO
pasButus, 6e3 KOTOPBIX He OCYIIeCTBIANNCH OBl Te Wi HHbIC GopMoodpa3oBaTesibHbIe
TPOHECCHI.

M Bo B3pOCHBIX OPraHM3MAax TPYAHO (eciM He HEBO3MOKHO) HANTH Karue-inGo
CTPYRTYPBl H QYHKIUM, MMEIONMe JIMIb OHO e[MHCTBeHHoe 3Hauenne. Hampumep,
JIEHKOUMTH YesJOBEeKa MOTYT WMIPaTh HE TOJBKO HMMYHOJOTHYECKYH0 poib. Tarke
M BOCHAJIATeJIbHEIE IPOLecCH, B TOH My MHOH dopMe CONPOBOKAAIONINE Pa3HO-
o0pasHeiimue gBJeHUs B 6OJILHOM # 3TOPOBOM OPraHM3MaX, HI'PAIOT AAJIEKO HE TOIBKO
3AIMUTHVIO (TPOTHB MHKPOOPTaHW3MOB) poJyib. MynbTH(YHKINOHAJIBHA DOJIb JKeles
¢ BHYTpeHHeI cexkpenwel o T. 1.

Bonpocs mMmysuTtera sMOpUOHOB MOJKHBL OBITH CBA3AHHB ¢ NMpobJeMaMy HesocT-
HocTu opraHusma. W «o-HepBHEIE 3aPOJBILNY, © OPraHu3Mbl 0e3 HEPBHOH CHCTEMBI
WM ¢ BecbMa NPUMHTHBHOH HepBHOH cHceTeMOH (mpocreifmue, ryfKu, KUmeuHO-
HOJIOCTHBIE) XapaKkTepH3YIOTCs TOH MM MHON CTeNeHbio uHTerpanuu. Pa3HeiM atanam
aMOPUOHAJILHOTO Pa3BUTUA OPraHN3Ma COOTBETCTBYET 0c0D0e COCTOSTHME IEeJIOCTHOCTH,
¥ BO3HMKHOBEHHE U CMeHY TeX MM HKHBIX MMMYHOJOTHYECKHX C(BOHCTB KJIETOK
# TKaHell COBEePIIEHHO HEBO3MOKHO paccMaTpPMBATh KaK 4TO-To 0060c00JeHHOE OT
IMOPUOHATIBHOIO PA3BUTHs, KAK YTO-TO CHENUAJNBHO NpeHA3HAYeHHOE A GOpbLOLI
¢ MHKPOOPraHM3MaMH, KaK 4YTO-TO CIIeNHAJbHO IIpefHa3HaYeHHOe JUid Oymymiei
GopbOBI B3pOCIIOro opraHuaMa ¢ ero «sparamim». CMeHa B Xolie pa3BUTUA OpraHM3Ma
PABIINYHBIX UMMYHOJIOTHYECKHUX COCTOAHNN HEPa3PHIBHO CBA3aHA ¢ CAMUM Pa3BHTHEM
opranusma. [lpn arom He 06A3aTesbHO, KOHEYHO, YTOOBI, HOJIOMKAM, BOSHHAKAKIIUC
darounTapHble peakuni HMeJIM HMMYHOJIOTHYECKOe 3HAYeHHe WMEHHO Ha IAHHOM
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srane pasBuTH# 3apoisima. BosHMKHYB Ha 0CHOBe O0HIIX 3aKOHOMCPHOCTEH HMGPHO-
HaJILHOTO PA3BATHA, 9TH MOTEHIMAIBHBIE HMMYHOJIOTUUCCKIE CBOICTBA MOI'YT MTPATL
B JIAHHBIL MOMCHT TOJIBKO JOPMO0OODA3ZOBATEIABHYIO POTD.

OMOPHOIOTOB B OHUHAKOBOH MCPe MHTEPECYIOT HTH BOIPOCH COOTHOMEHUs (B X0
9M0 PMOHATILHOFO Pa3BUTUA) MMMYHOJOIHUYECKNX CBOICTB U OPMOOOPA3OBATCILIBIX
TUPOIECCOB M BONMPOCHI, KOTOPBIC, HA HCPBHNL BILJAN, HAXOIATCA JIMIIL B KOMIIC-
TCHIMY MWKPOOMOJIOrOB W YYEHLIX BETEPHMHAPOB: KAKNM 00pasoM 3apojibluld pas-
JUYHBIX JKMBOTHBIX HA PA3HLIX CTAAWAX CBOCIO Pa3BHTUA BANMIAIOTCIH OT OTPOM-
HOTO YHCJA JOTeHOWAJIbHLIX BPAaroB, TTOYTH BCETAA MX ORPY/KAOMNX?

MHorue MOJUIIIOCKH W 4YePBH, BCe PBIOLI M PHAK JPYTCHX SKMBOTHBIX OTKIa/(BIBAIOT
SIHT@ B BOJIHYIO CPEly, B KOTOPOH MOKET HAXOIUTHCS GOTMTBINOE KOJTUICCTBO DaKTepuit,
rpudos, upocreitmyux. JVaBecTHo, uTO HECeROMBIE B @CTECTBCHHOI 00CTAHOBKE TOP-
MaJbHO Pa3BUBAIOTCA M JKUBYT B HEBCPOSTHO HHMiEpoBannoii cpeje. Benmomuum
TeX HACEKOMBIX, JIMYHHKU KOTOPHIX MOTYT Pa3sBHBATLCS B PA3NIaralolinxcs TPyHax.
KaroRbl ¥X 3amurHeie CHibi?

Mosket 0bITh, MUKPOOPrasU3MbL HE TOJTBKO HC BPEJISIT PA3BUTHIO HCKOTOPBIX HUBOT-
HBIX, HO SIBJIAIOTCH HEoOXOMNMBIM YCJIOBUCM NX HOPMAJIBHOTO PasBUTHA.

Beraer MEHOrO MMMYHO-OMOPHONOIMYeCKHX BOIIPOCOB, OJIMHAKOBO WHTEPCCHDIX ISl
MRKpoOuosioroB 1 aMOpuosioroB. Uccnenosauus B ofact uMMyHHTETa OMOPIOHOB
NCPCHEeKTUBHEL H AJA UPAKTUKA BeTepUHAPAM W MEIUIMHEI, OHH TIOMOTYT YrayOuTh
Hamy 3HaHUg 00 aHTHTenax, 0 (GAaroLUTAPHBIX M BOCIIAJUTENbHHIX pearnudx, ol
aHTHOHOTHYCCKAX CBOHCTBAX KJICTOUHLIX J HEKJETOYHBIX 00Pa3OBaIMil JI, MOKCT
OBITH, IIOMOI'YT W3BICKUBATh AHTHOMOTHKH JKUBOTHOTO IIPOMCXOJKICHUA KAk JieKap-
¢TBeHHEIe cpeficTBa. JlajmM HEKROTOPHIC MIIIOCTPATIMM HCCICIOBAHMIT, TIPOBOJMMBIX
Ka(eypoit amOpuonornu Jleannrpagckoro Y HABepeuTeTa.

1. Ha kakux cmaduax pazsumus eo3HUKAOM (ia2oumapusie peaxyin
n A6ACHUA GOCNAACHUSLD

ITH BOIPOCH U3y9anTest Ha aMmPubuax, nrunax n Maexounraonmx. Jonjgya (1955)
oyt Ha 200 kypuHsix 3apojasimax (2, 4, 7, 10, 14, 17—18 cyror passuTus) npones
THIATCNBHOE HCCIEMOBAHNE IOBEJICHUS MCE3CHXHMLI M COCAHHUTENBHOH TKAaHU IIpH
BBeJIeHMM IEIJIOUAMHOBON HMIOJIOYKY, NMOKPHITOH TYWILIO HIR WHY30PHOH 3eMileil.
AByxcyrounomy Bsaponsimy WHY30pHAsg 3eMIsg  BBOARIAch cOOKY OT HCPBHOI
TPYORM, YCTHIPEXCYTOUHOMY WHOPOHOE TEJIO BBOANIOCH B IIOYKY 3ajiHeil KOHCYHOCTH,
a Ha NOCJIeHYIOMUX CTAANAX — MO KOKY B 0OmacTsh TosleHn nium Gegpa. Kpome Toro
Ha cragmax 4—95, 7, 14—10 cyTor mHKYOanuMu 1PON3BOIINCE UHBEKIUM TYIIH
H MHKPOOPTIaHI3MOB B KpoBfiHoe pycJio. Texunka onsitop onucana B paborax [fonnya.

OcHOBHBIE Pe3yJBTATBl JTHX HCCIACHOBAHMIT TAKOBHI. YjKe Ha BTOPOii, TpeTuil
M 4deTBepTHIH AHM dMOPUOHATBHOIO Pa3BUTHA YHANOCh OOGHAPY/KUTH MHTCHCUBHBIC
darouuTapHple PCAKIMY MC3CHXIMHBIME KJICTKAMH, HePBHYHLIMH JuMdonuTamMu
Y DHAOTENNAIBLHBIME KJIETKAMM COCYIOB MevueHH, jKeJITOTHOTO MeIIKa, T0Yer, cepPima.
Ob6napyskeHo ABIeHNe, HA3BAHHOE «IPYIIOBHIM (Aaronuro3omM», B cirydae Garounrosa
KPYMHEIX WHOPOJHBIX YACTUI, ¢ KOTOPHIMYU (UIYPAIBHO BRIPAIKAACH, He «CIpaBIAeT-
ey ogna kierxa — ¢Qaronut. OcoOblit uHTepec npuobperaer Kaskym@sgcAa HaMm
cOBePmMeHHO NpaBuJibHOM TpakTtoBka A. K. [lonnya nmpoueccoB Bocnasiennst Ha pas-
JINYHBIX 9TalaXx SMOPUOHAJIBHOrO PasBuTusi. [aK-TO UPHHATO CYUTATh, YTO «THITMY-
HOEe» BOCITIAJICHHE MOKeT MMETbh MeCTO B TKAHAX B3POCHBX OPraHU3MOB H JAOJIKHO
00513aTeNIbHO NPCHCTABIATL O4YeHb CIIOYKHBIT KOMIJICKC PAasHOOOPasHBIX ABIEHMIL,
CBHA3AHHBIX C HAJINUMEM COCYJIOB 11 HePBHOII ccTeMbl. Pe3ybraTsl HOMHOTOYUCTICHHBIX
HCCIICHOBAHMH BOBMOKHOCTH BOCHAJIUTENBbHBIX MPOHECCOB Y IMOPHOHOB MATO-GU3UO-
JIOTE OGBIYHO TPAKTYIOT, KaK «HETHIMYHOE BOCHAIICHHCY.
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BeTaer oueHp BajKHBI IpPUHNMNUMAIBHBI Bompoc. Eciu BocnaseHne B3pOCHBIX
MJIEKOMNTAOMINX CUMTATh KAKMM TO «3TAJOHOM», a BCe OCTANIbHOe ONpe/lefiATh KaK
«He THIHYECKOe», TO 3TUM IO COMHEHHE CTAaBUTCH KaK Pa3 caMoe IeHHoe, YTO Hall
MeuHMKOB B CBOMX CPABHUTEJBHHX WMCCJIEOBAHUAAX BOCHAJIEHUsI B 3BOJIOMUOHHOM
paspesc. MOIKHO JI IIPH TAKMX B3TJALAX TOBOPUTD O BOCTIAJICHAM, CKAKEM, ¥ AadHmii?

B sajauy MMMyHO-3MOPHMOJIOTMYECKUX HUCCIIEOBABMM OKHO BXOJUTEL M3YYeHHUE
¢BOEOOPa3UA BOCTATICHHA HA PASHBIX CTA/IMAX PA3BUTHA. ITO, HECOMHEHHO, CO BpeMCHEM
1Ho3BosnT Godee riy0OKO IOHSTH M TIPOIECCH BOCHAJIEHHsA B TKAHAX B3POCIOTO
oprarmaMa. [loHjlya IOKa3HBaeT, KAK BOSHUKAIOT ABJICHMs BOCHAJIEHUA; OH obna-
pyxua obpasoBanne Me3eHXMMAaTO3HOH KamcyJIs, H30NMPYIOINel MHOpOAHOE TeJlo
OT TKaHeil 3apofeima. JTO fBJeHMEe, B KOTOPOM Y4YaCTBYIOT KOMILJIEKCHI IUICTOK,
nMeoliee OCHOBY B (AaromyTapHBIX CBOMCTBAX KIETOK, HECOMHEHHO MOMeT OBITD
HA3BAHO BOCTANNTENBHON pearumeii. 910 — mMpoobpas GyAyUIMX NponeccoB Bocia-
JleHHsI, Bce Oojlee YCTOKHAKIMAXCA TO XONY 3MOPHOHAIBLHOrO Pa3BUTUS 110 Mepe
TOTrO, KaK NPoucxoauT nuddepeHnuanns KIeToK, TKaHel 1 Pa3BATHE OPraBoB.

Ha 6—8-bie cyTKEM 0GBapyKUBaeTCA M COCYINCTAA PeaKnus ¢ BHICEJeHNeM TeHKo-
uuToB. JI06ONBITHO, YTO (OPMUPYIOMAACA Me3eHXUMATO3HAA KATCyJia NOCTeNeHHO
jerenepupyer u ofpasyercsi Bropuunag — QubpobnacTiieckas waucysa. Mo mepe
nanbHeimed nudepeHINANKMY KIIETOYHBIX 9JIeMEHTOB ¥ IIOABJICHUA BCE Gosee crenu4a-
JUM3MPOBAHHBIX GopM, npuolperaet Bce HOBOE U HOBOE COjlePHaHue sBIIEHME BOCIA-
Nennd.

Jloniya MOKasaj, uToO (3AINMTHELT (aromuros» Bo3HWKaeT Ha Oase «pusnonorn-
qecKoTro (aronuTo3an.

B macrosiiee BpeMsa IPOBOJATCSH HATOTMYHBIE UCCIIEOBAHUA Ha MIICKONUTAIOMMX
v npoGiema HauMHAeT paspabaThBaTbCcA B TUIAHE CPABHUTEIBHOM 5M0 pHOJIOTHH.
B sToM Mbl BuMM fasbHeiimee passutue noaxopoB M. M. MeunnkoBa K M3Y4eHUIO
AIBJIEHUI BOCHAJICHUSI.

2. H mmynosoeueckoe sHaeHue 060404k WY HUEOMHBLL

B nayuHO-1260paTOPHOM 0GHX0Oe Kax#eTca caMo cofoil PasyMeromuMes 3auTHO®
3HAYCHIe 000TIOUCK ANIL KUBOTHEIX. OHAKO, GONBIMHCTBO KeCeoBaTeIei CRIOHHO
paccMaTpuBaTh 060JIOUKY AWK JMIb KAK MeXaHuueckue 6apbepsl, 1penaTcTBYIONUe
NPOHHKHOBeHWIO Gakrepuit, rpu6os, mpocreimunx. B cBasu ¢ 1upobaeMoil HMMYyHU-
Tera sapojpimeil B Hameil jaGopaTopum ynengercA GoJibmoe BHUMAHUC 0605104-
KaM AN

OcoBerno oGmupHble HccaenoBanus nposoasarcsa Koporkosoit (1952, 1953, 1956)
pa ainax nrurn. Eo, Mnpdanosoit (1949) n npyrumu obrapyskeH pAX MHTEPECHBIX
ABNCHUI.

1. TloaTBepsEACHH! (M 3HAYMTETBHO PACIIMpPeHbl) AaHHBIE JPYTHX 8BTOPOB O HauTe-
PVIUHEIX CBOHCTBAX 0eMKOBOH 060I0YKY Al KYPUIE ¥ AWl APYTHX NTHIL.

2. Jlokasanpl DHepruuHble HPOTUCTOLMIHEIE U QyHrunugHEe CBOUCTBA OeaKoBOI
060s0uKH. HeKOTOpHC MAKPOOPraHUAMBI IIPAKTAYECKI MOMEHTAJIbHO NOTAOAIT NPU
KOHTaKTe ¢ «Geakom» (manpumep, Sarcina lutea).

3. AHTHOMOTHYECKHE CBOWCTBA HATYPAJIBLHOTO (eslka AaJIeKo He COBIAJAIOT cO CBOM-
CTBAMM WIM3OLMMAY», PA3JIMYHBIM CHOCOOOM TOTy4aeMoro u3 Oelka: pasjuieH CleKTP
AHTHMUKPOGHOTO JIEHCTBAsA, MONIHOCTH AHTMOMOTHYECKUX CBOMCTB, Pa3jndHa jJMHA-
MIKa W3MEHeHMH AHTUMMKPOOHBIX CBOMCTB «im3omuMa» M «OeiKa» B Xoie MHKY-
Ganyu U T. A.

Koporkoa u TOKHH cuMTajor, 4To Tpefyerca pajMKajbHBII HEPecMOTP NOHATHA
WIABOIAMY.
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4. M3ydcHo  nsMeHeHNe  HPOTHCTOLUIHBIX, QYHIIAWEEBIN 11 DaRTe PHIHTHDIX
¢BONCTB feika B Xojte aMOPHOHAILIOrO pasBuTist. OcTaHOBIMeS Ha HaRTCPUIIIHBIX
¢BoiieTsax. Maydeno neiicveue Gena na Bac. subtilis, Bac. megatherium, Bace.
mesentericus, B. prodigiosum, B. Huorescens, Micrococeus lvsodeikticus n Sarcina
lutea.

Oxasainocs, aUTUOHOTHYCCKNE CROICTBA 110 XO;1Y PABBUTIH MCHHIOTCS 110 pasHoOMYy
B s3aBucnmoctu o1 obwnerrta. Tak, B otHOmenmn Sarcina lutea, Bac. mesenlericus
it Bac. subtilis axtnBrocts Gemtka coOXpaHACTEA OTHOCHTENLIO HOCTOAHHON B TEUCHE
HCPBLIX CCMM JUICI PA3BUTHA 3apObINIA, a AKTHBHOCTD OCJKA B OTHOIMCHIW B, pro-
digiosum, B. {luorescens n Bac. megatherium nocrenenso cuwmacrest CXOUT
Ha Wer k& 6—7 jmam wHkyOamuin. 9TH M YpyIHe JaHHBIC voempaor Roporkony
B UEBO3MOKHOCTH CBCCHUSI aHTUOMOTHYCCKUX CBOICTB GCIROBOH 060JOUKH 1K Ka-
KOMY-7T00 OJIHOMY BOHCCTBY WM ATeHTY, HanpuMep, K «TIBOTM Y »,

0. KopotroBa mayunaa munamuky GakrepuuwjiHbX 1 QYHIHIHBIX  cBoMCTR
AMHHOTUMECKOI JKUIROCTH RypiHoro sapojsima. B nemasnce spems Daumikonoii
v Hlokopuoit (1955), Parosunoii w apyrumu yeranomien ouetis HHTCPCCHBLIT I
omOpuosiormn Gart: ¢ 12 ;ua uukyGaiui Ge/I0K HaYMPacT HOCTYHATE 110 ¢CPO3HO-
AMHHOTHYECKOMY XOIV, B CBSABM ¢ U4CM PE3KO MEHSHOTCH (PUBUKO-XUMMUCCKUE CBOLI-
CTBA aMHUOTUUCCROIT siuikoeTi. la nosjuux cramax passutis 00K sariaThl-
BaCTCA KypuubiM sapoivimes. B neenenosanuax KoporroBoii onpasiiaiocs ee npej-
TOIOZKCHUC O TOM, 4TO (B COOTBCTCTBUM ¢ oOHApYy:meHubimu Tamkosoil, Parosnioii
S ApYrIMi gaKraMu)  aHTHOHOTHYCCKUC  CBOMCTBA  aMHHOTHYCCKON YR UKOCTI
1 A2—13 v wnkyGanun omkHer vemmusarnest. Jleiictsurenpno, Micrococeus
lysodeikticus, Sarcina lutea, Bac. mesentericus, Act. albus v Act. griseus noruGawr
B aMHIOTMYECKOI jiuitkocty 14-—16 jneit wukyGannn ro Muoro pas Guierpee, uem
B aMHMOTHYCCKOM AimjikoeTin 8 v 11 jeit passutus sapojpinia. BuiXoiant, 4To 6eaok
COXPAHHCT CBOM auTHOMOTUHCCKME CBOMCTBA N TOIA, KOPZ4 O 3al71aThiBACTCH
RYPHIBIM BapojibiieM ¥, 1o Muenuio RopotkoBoil, asasieres gairrtopos naceupnoi
UMMYHH3ATHH,

6. TTo pannbiM Koporronoii, Genok eewsero HeUHRYOH POBANOLO s CHARHO
TopyosuT passutue ciop Aspergillus niger n Penicillium glaucum, no we yousaer nx.
Hojeropaynosas ofonoura, waoGopor, ue odaajiact PYHOHCTATHYCC KU M jlelieTIeM.
Raw soiscueno Koporkonoit v Kussesoii, A. Higer BuELCTHCT BCIICCTRA, TORCHUHLIC
B RYPUHOLO 3apojtbiaa. Hpose;iensl ¢ nomomnreininiz pesyiinraton passe;n b
TCILHBIC OUBITHE Ha HCIROBOI 000M0MKe A U APYruX wrnie. B nnrepecax VIIVDIACHN S
HPOBACMBL MMMYHUTETA B3apOjibiBIciT 1 caeityst saseram M. M. Mewnnrona, wayuenne
HMMYHOJOPHICCROTO 1 hopMOODPABOBATCALHOIO 3HAUCHU 000IOUCK ST HCOOXOTUMO
Bee Gogiee HEPEBOIUITE HA PEILEL ¢ PABHHTC]BHOI IMOPIOIONIH.

3. Anmaduomuneckue ceolicmsa auy moaekonuman i

Toxuy n Musarosa (1953 6, 8, 1) OOHAPYIRUIIL AHTUMUKRPOGHLIC ¢BOICTBA s
MACKROTHITAIONIX HA BCOX CTAAMAX PaBBUTH 10 KX HUMIJIAUTATUIH B CTCHRY MaTKH.
Onnivamn Ha 85 sapojuwax KPONMAKA JIOKAZAL0, YTO MIIKROCTD HOTOCTH OJACTOILUCTD
KporiKa 001ajiaeT BRIPAKEHHBIMUM GAKRTCPUIULIMIL CBOITCTBAMN. CRABHINCH O LITDI
i vitro (mWupuieM oTcackBanach KUIKOCTs TTOMOCT I ONMACTOMMCTLL U HECICOBAIIC
ee Darrepuumtibic ¢BoiicTBa) M in vivo: ma 7—8 ienn nocne coitus, U PUILCM BBOjLN-
A0eh B nonocts G6aactomuerst 0,00 M GarrepuaibHoil IMYIALCUN W ICAAHCH 3aTeM
BLICCBLL Ha TNTATCITLHYIO CPCRLY.

Towkun w Ounatosa (1953a) ydenumnen B ToM, 4TO aMHHOTHYCCKA W AILIAHTON A
AUITROCTIC MOPCKUX CBUHOK M KPOJIMYBUX 00JIAJIAI0T SCHO BhIPAKCHIBIMU GAKTepH-
WM BIMY CBOLCTBAMMH.
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4. QopmoobpasoeariesbHble NPOYECCH U UMMYHOLOLUNECKUE DeAKUll

Jlaa smGpuosornu 0co60 BayKHO WCCJIEOBaHUME COOTHOMmEHHs (oPMOOOpasoBa-
TelILHBIX TPONECCOB ¥ UMMYHOJIOTMYECKUX pPearuuil.

Ve MeunuxoB u ordactn IoBaneBckumilt npugasanan Goxbmoe Gopmoobpaszosa-
TelbHOE B3HAUEHHWE MMMYHOJIOTHYECKAM peakuusM. Mbl He uMeeM BO3MOMKHOCTU
B 9TOil cTaThe MOAPOGHO M3IATATH MHOTHE HX paboTsl. MeYHMKOB floKasaj, Hanpu-
Mep, 4To faronHTapHBe PearnUU UIrpanT GoNBMYI0 poJib B 1IponeccaX MeTaMopdo3a
ampubuit. KopaneBcknil oGHapy KU 3HaUeHe PAaronATaPHBIX peakunii B ABICHUAX
metaMopdosa MyX.

Ecanu caMa OruKa pasBUTHA MCC/eOBAHME B Kakoi mubo o6iacTv 3HAHMIT MTPUBO-
IUT K HeOOXOIUMOCTH CO3XaHNA HOBBIX TUIIOTE3, TO COOTBETCTBYIOMUE WieH, KaK roBo-
PAT, HAUMHAIOT «HOCUThCs B Boanyxer. [loBumumomy, Heo6X0MMMOCTE CBASH MEHLY
MMMYHOJIOTMEHl B 9MOpPHONIOTHEH [OCTAaTOYHO CO3pelia, ecilM B 1ociieflHue TOMLL Pt
fccyeioBaTtesNieil B pasHbIX cTpaHax QOPMYJIUPYIOT B TOM HJIM MHOM BHje POJCTBEH-
usle sanaun. Jocrarouno manomauth 0 paGorax Weiss (1947), Tylor (1939, 1948),
Hykosa-Bepemxuurosa (1944) n Bsazsosa (1953), 06 uccnenoBanuax Famexa (1955)
10 BONPOCAM UMMYHOJIOTMMECKOTO COMIIKeHWsA NpM BereTatmBHoil rubpujimsanyu.

[Tpusenem winoctpanun u3 pabor Hamedl jabopaTopuu.

Torun (19556) yGepnicss B IpaBoTe aBTOPOB, YyTBeP:KAABUIMX, YTL M B Ipomecce
OBOTEHe3a y IMApP BO BPEMCHHOM fANYHMKEe Pa3HIPhIBaOTCA darounTapHbie pearuun.
Omuy KieTKn darouutupyior Apyrie. EcTb ocHOBanUA cuutaTh, 9TO GopMUPOBAHKC
Aiia TP He MMeso Obl MecTa 0e3 garonunMTapHHX peaxIiuii.

Hysemuna (1955) u gpyrue B Hameil 1a60paTopuu POBOAAT UCCIISOBAHAA O 3HA-
qennu (aromuTapHEIX pPeAKNHUil M IIPOMCCCOB BOCHANGHUS B Xole HOPMAJBHOI
perenepanuy.

3pbuna B Hameil Ja00pPAaTOpPHE, OCHOBEIBASACH HA YKA3aHHBIX Bohime paborax
Torkumsa u @Dunarosoit (19536, B) 06 aHTHOGMOTHYECKUX CBOMCTBAX AMI] MIEKO-
NATAIONMX M FKIAKOCTH 1I0JIOCTY GIACTOMMCTHI, TpoBesia Mopdosornycckue Habmo-
JleHMsT Haj MMILIAaHTanMeil Omactomuct (Kpeickl) B creHKy MaTku. Hai ussectHO,
WMeeTcsi GONBIIOE KOJIMYECTBO TNPEBOCXOMHBIX TFUCTOJOTHYECKUX pPAaboT 1O ITOMY
BOIPOCY, OJHAKO ¥ [0 CHX IIOP OCTaeTcA MHOTO HEACHOTO B ABJICHUAX MMILIAHTAIKAN.

3pi0una ybeguiack, BO HepBHIX, B TOM, 4TO B Iiporeccax HMMIJIAHTALUMK HUMEIOT
fonbioe 3HaveHue garonuTapHbe PEAKIUM, a8 BO BTOPHIX, B TOM, UTO TC € aHTH-
fuoTHyecKue CBOMCTBA SMI[, KOTOPBHE MOMKHO PaccMaTpuBaTh Kak OTEHIMANBHO
WMMYHOJIOTHYECKIE, COBEPIICHHO HEOOXOMUMSBI I MPoneccoB (opmooHpasoBaHua:
BHIEIIAIONMEC 3aPOBIICM aHTUONOTHUECKHME BeiecTBa, Hapamy ¢ ApyruMn dawro-
pamu, 0GeCIeYNBAIOT JIN3HC DIUTENNA W WMIIAHTAAIO 3aPOMIBIINA.

5. Eeponeiickuii enusey u B. pluton

[lpuBegeM eme OJMH TpHUMEp HAYYHO-MCCTICJOBATEIbCKUX I[OUCKOB B HUBOM
HaTpaBieHuu. BeTepuuapus u MeJMIMHA HE MOTYT HC HHTEPecOBaThCsA BMOPHOTIOrH-
vecKoil mpobsiemMoil MMMyHNTeTa 3apojsimeii. Tak yxe nquruposanHan pabora Kopor-
KOBOIl 1pecTaBIACT HATEPCC A1 ITUICBOACTBA.

Im6puorior Tlpuesskesa (1955) B wameit maGopaTopum 3auHTepecoBajach BO-
mpocoM: ToveMy OaKrrepuasibHoe 3afoleBaHNe MYeIb—eBPOTeHCKMIl THUer — 1npu-
YPOUEHO K OTPe/IeNieH HHIM CTAIAM JIMYHHOYHOTO PasBUTIS, & HMEHHO K 3-MY U 4-MY
ansam? Uem ofecneunBaerca Pe3HCTEHTHOCTh TKaHell mmdnHOK 1 u 2 jweil. a Tawske
O u 6 gHeil paszButus?

[pu unbermun Bo3Oynutess 6onesnn — B. pluton—a THaHM ABYXAHEBHBIX JIMUNHOR
HPOUCXOUT OHICTPOE YHHYTOKeHYMe OAKTepHaJbHBIX KJIETOK. OTO He WabjuofaeTcs
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y 3-X 1 4-x nueBHBIX JnuuHOK. Jlokaszana pasnnydas daronurapHas akKTUBHOCTEH
TKaHell JINYIHOK Pa3HOI0 BO3PACTa.

6. Heaenus cosmecmumocmu u HeCOBMECMUMOCINU MEAHEU

fIBIeHMA T. H. «COBMECTHMOCTIY W «HECOBMECTHMOCTU» TKAHel, PerncTpupyeMbic
B Pa3JINYHBLIX OUBITAX TPAHCINIAHTAINH, IIePecajkil TKAaHeil ¥ OPraHoB, COBEPIICHIIO
3aKOHHO CBABBIBAIOTCS MecylefioBaTenamu (HanpuMep, [amer) ¢ uMMyHosOTHYeCKNMU
CBOMCTBaMU TKaHCed m opranuaMoB. [lim oObscHeHHsT 9TMX sABIEHUIT JOTAYHO HpPH-
BIIEKAIOTCSA IOHATUA AHTUICH-AHTHUTENIO, AOKA3BIBAETCS, YTO PEAKIMH HECOGMECTNIl-
MOCMU TRAHEH OCHOBAHBI HA YYJKePOTHOCTH MX B CMBICIIC MMMYyHOJOrvecKkom. Hama
71abopaTopus He 3aHHMANACh HKCIEPUMCHTAJILHO THMI BONPOCAMH M MOZKCT JIMMIb
faarosenaTenbHO 3aBUAOBATD OUCHb WHTCPECHBIM JMAHHBLIM JIPYTUX ABTOPOB.

KHar yire roBopuiioch, antureHHas peakTMBHOCTb B X0J[C 9BOJIIOIMY B APKO BHIPa-
AREHHOI popMe TIOSBIACTCA UMb Yy NTAL M MICKOIUTAIONMX,H y 3THX TO MMCHHO
/KUBOTHBIX KOHCTATHPYETCA HCCOBMECTHMOCTH TKAHel He TONBKO TP Trerepo-,
HO H IIP1 roMoTpancnaanTanusx. G Apyroii cTOpOHBI ¥ sRUBOTHBIX, cTOANMX Ha (oJice
HUBKAX CTYMEHAX HBOJIONUOHHON JICCTHUNBL (KHIIEYHONOIOCTHBIE, HAIIPUMEp, U JasKe
TO3BOHOUHEC, HalpnMep, ampudmu), Kak H3BeCTHO, TPCBOCXOAHO VIAIOTCA liepe-
canku u cpaummparng. Ho y aTHX ;KMBOTHLIX OTCYTCTBYET ¥JIM BHIPayKeHA JIMIMb
B HUTOYHON cTelUeHH COCOOHOCTh BLIPAGOTKH aHTUTE]I.

U y maexounrtaonux u OTHI Ha Pa3HBIX CTAAMAX PasBUTHA OTCYTCTBYCT aHTH-
PeHHAS PEAKTHBHOCTB. JTOT (AKT 3aCTABIAET UPENONOKATL, YTO HA Pa3HBIX €Ta-
JUAX Pa3BUTHSA IITII 1 MJIGKOINTAIIINX HeT HMMYHOJOTHYCCKUX TIPCHATCTBAMN JJIsT
CPAaCTaHUA «UyKEPOAHBIX» TKaHeil. B 210l cBaA3u Bhaomuiics WHTEpee NMpeAcTaB-
AAI0T NpeBocXxofnie uccnenosanys Mamera (1955), paspaGorasmero opuraHamsHbli
crocod smMOpHORAABLHOrO napabuosa y NTUIL ¢PAIMBAETCH ATUIAHTOXOPHOH 3apo-
meineit (vowyp u dasamos ma 8—12-ii jgenp nukyGammm, y MHAECK M YTOK Ha
12—15 news). OcymiectsiieH napaGuos Meskay Kypami pPasHbIX HOPO H MEHKIY
PasHBIMU BHIAMU ITHIL.

Mbi MoeM JIMIOb BCelesio 1PUCOCANHUTHC KO B3TIAgaM lamexa Ha BOIPOCH
UMMYHOJIOTHUCCKOTO cOmmkenns. Bee ferasu paGor Namexa npenerapisoT HCKITIOUH-
TeJIbHBII NHTepec JUISL Hac, 3aHATHIX 1POGJICMONl MMYHATCTa IMOPHOHOB.

Tak, noxasaHo, 4To NPH Me;KBUAOBLIX NapabHoO3ax YacTHUHOE COMUMCHNE HATI0-
AaeTcA KaK NPOTUB MapTHepa, TaK M APYTUX MHAHBHIOB TOTO jKe BWja. ¥ Kyp, pas-
BHBABIIMXCH B BMOPHWOHANBHOM Hapadnose ¢ MHASHKOI, 00pasoBaHNC MMMYHHBIX
AITJNTUHIHOB JI0CJIe MMMYHU3AIUM 3PUTPONUTAMUA HMHACHKNH 3HAYMTEJILHO CHH-
AacTes.

Buosnoruveckne ncenmeposanus lamera u ero Komjer ¢ MCNOTB3OBAHHCM PaBHO-
00pasHBIX, B TOM UMCIIe MMMYHOJIOTHYECKUX METOMWK, HCCOMHEHHO 3aMHTEpPCCYIOT
DIMPOKHE KPYTH OMOJOrOB PasHBIX CHEIHAJLHOCTEIR.

ITUX TPIMEPOB AOCTATOYHO, YTOGHI CO3JATH HEKOTOPOE TPEeACTABICHNC O HANpaB-
nenun pabor B obnacTm nmmynutera sMOpHoroB. MbI cieyem 3aBeraM MeunmnKosa.
Jlornka ucenmepopanuit npisena MeuHMKOBa OT SMGPHOTOTYI K HMMYHOJOTHE 1 MC/U-
muHe. [To muornm npuunnam MeuHMKOB, K COKANEHUIO, He BO3BPATUIICH K SMOPUO-
JIOTHHU, K ABJEHUAM MMMYHHUTCTA Y 3apPOAbIIICH.

Mur nmosponnm cefe 3aKOHYMTH HAMY KPATKYIO CTATHIO BBIPAKCHMCM HAJICHKILBI
4T0 B paspaboTke nayunoro Hacuemmss WM. M. Meunmrosa B BOmpocax MMMYHW-
TeTa 9MOPMOHOB, HeOOXONMMOI B MHTepecax sMOPUOIIOruH, MUKPOOHOJIOTUI, HMMYHO-
JOTAY U APYTUX CHENNAJIbHBEIX BeTBell GMONOTMYCCKUX, MEANIMHCKNX U BeTepuHap-
HBIX BHAHWH, — Hallle HampaBieHie paGOTHl BCTPCTUT He TOJIBKO Heu3GesKHBI,
COIYTCTBYOIMI BCAKON HOBOH TpofiieMe CKeNTHIN3M, HO W onobpeHHe Tex, KTO
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CUMTAET, YTO MMMYHOJIOTHA OJKHA GHITH TeCHO cBA3aHA ¢ DMOPHOIIOTHEN H HBOJIO-
IHOHHON TeopHei.

3ajoroM ycmemsoil paspaboTKnm HOBOH mpobiembl ABIsETCSH HCTOPMYECKHUI METOJ
WUnen Unenua Meunnxosa.

Pesrome

1. Ha ocnose meropuyeckoro merona 1. U. Meynuxosa HeoOXOMMO B MHTepecax
sMGpPHOIOTHY Pa3pabaTHBaTh HOBYIO NPOG/eMy — MMMYHUTET 3apOJIbLIeil. Hakosut
«iee6HbIC CHIIBY SMOPHMOHOB PAsIMYHBIX KMBOTHEIX? Ha Kakux cragusx pasBuTHsA
JKUBOTHBIX ¥ YeJIOBeKA BO3HUKAIOT ()aroINTapHble PEaKIUK U cO3/1aeTCA BO3MOKHOCTL
apriennil pocumasieHua? Ha Kaxkux cTaiuAX pPasBUTHA 3apOABINIell BO3HMUKAeT aHTH-
renHas peakTmBHocTh? IakKOBH anTHOHOTHMWeCKHMe CBOWCTBA TKamell 3apojbrmei?

2. Kak B xofi¢ 9BONIONAM OPTAaHM3MOB paBIMYHEE MMMYHOJIOTHYECKHE CBOHCTBA
BOBHUKAJN M pasBuBajmch Ha Gasze Oonee ofmmx ¢yHKnunid (Hanpumep, daromurap-
Hple PeaKNMd BO3HMKJIM Ha 6ase BHYTPUKJIETOYHOrO NUINEBAPEHKA), TAK M B OHTO-
reHe3e — BOBHUKHOBEHMe W CMeHA Pa3jIMYHEIX 3al[MTHEIX CBOHCTB He MOTYT GBITH
SIBJIeHAAME, 060COGIeHHEIME OT TpomeccoB dMOpHOHasbHOrO pasBuTuA. Bompocsl
AMMyHUTETa SMOPHOHOB He MOT'YT Pa3peIaThcs OTHOCTOPOHHE «MIMMYHOJIOTHYECKNy,
a IMmb B CBA3M ¢ mpoueccamu popmoobpazoBaHuA.

3. ITouaya oKasas, 9To yse Ha 2—3-Mii leHb Pa3BUTUA KYPUHOTO 32 POJIBINIA HMEIOT
Mecto ¢aromutapusie pearuuu. OGHapy<eHO ABJICHUE «IPYNNOBOTO (AaromuTo3ar
KPYUHBIX HWHOPOAHBIX yacTul, (OpMHpOBaHME ME3eHXUMATO3HOINl KANCYIBHl BOKPYT
uHopoaubix Tenl. JloHAya jaeT onucaHue MOCIENOBATENIBHHX MOPQOTIOTHIECKUX
KapTHH, 9KCIePUMEHTATbHO BHI3BAHHEIX ABJIGHMI BOCHAJIEHUs HA PA3HBIX CTANMAX
PasBUTHA 3aPOABINA. «3aIUTHBI AaronuTo3» Bo3HMKaeT Ha 6a3e «PU3NONIOrnIecKoro
¢daromnTosanr.

4. UccnemoBapuamMu HopoTKoBOM W ApyruMu 06 MMMYHOJIOTHYECKOM 3HAYEHHH
000JI04UeK NI KUBOTHBIX BHIABIEH PAX HOBEIX MHTePECHBIX (AKTOB.

BakTepununse, TPOTHCTONM/HbE M QYHIMUMIHEE cBOiicTBA GesKoBOll 000I0TKY
KYPMHOTO fiilla He COBIAJAIOT ¢ TAKOBLIMU CBOMCTBAMH (JIM30LUAMAY.

B xoge pasBuTus 3apofbma aHTHOHOTHYECKHE CBOiicTBa 0errkoBOil 00OMOUKIT
U3MEHSAIOTCA.

B momnoM cooTBeTcTBMYM ¢ AaHHBIME I'amiosoit, IToxopsoit, Parosunoit m pp.,
yCTaROBUBMEX, 4To ¢ 12 AHA HMHEKyGanuu GelOK CMEMMBAETCA ¢ AMHUMOTHYECKON
JKATKOCTBIO U 3arjiaThiBaeTcA 3apojbimeM, — HopoTkoBa ofHapy)kHIa YCHIIEHHC
K 9TOMY BPEMEHHU H aHTUOMOTUUCCKIX CBOHCTB aMHHAOTUYECKOI FKHUIAKOCTH.

5. Tokun u @miatosa ybenuauchk B GaKTePUUMAHBIX CBOMCTBAX AWI[ MJIEKONHNTA-
JOUNX IO MX WMIJIAHTAIMN B CTEHKY MATKH, a TaKie B GaKTepHIUAHBIX CBOMCTBAX
HRUIKOCTH MOJIOCTH OIACTOMUCTHL.

6. 3p0nHEA Ha OCHOBAHMM CBOMX THCTOJOTAYECKHX MCCIEIOBAHWN YTBEpPIKIACT,
9TO Te jKe AHTHOUOTHUYECKME CBOMCTBA AMI W 0JlacTOUMCTH MMeioT $opmoobpasosa-
TelbHOE 3HauYeHne, 00YCIOBINBAsT, HAPALY ¢ APYraMH GaKTOpaMu, JIM3UC DNIHTEJINA
maTku. Ei0 ke m3ydeHsl ¢aromurapHble PeaKiuy, pa3nrpeIBAONnecs B Xofe Mpo-
MeCCOB MMIIJIAHTALUN.

7. TokuH TOATBepAWJ JAHHbE IPEKHUX ABTOPOB O 3HAYeHHM (ArOMUTAPHHIX
peaknuii B npoueccax oBoreHesa y THAP.

8. MHcenepoBanma [amexa u [Apyrux aBTOPOB 1O SKCHEPUMEHTAJIBHOMY
napabuosy SMOPMOHOB OTHUI[ NPEACTABJIAIOT OONBINONR 00MmMe6uoNIOorHIecKuii MHTEpe:
M MHTEPeC B CBA3M ¢ NPOGJIeMOA NMMYHUTETA 3aPOABIIEH.,
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The Heritage of I. I. Mechnikoff and Questions of Embryonal
Immunity

B. P. TOKIN

Summary

1. In the interests of embryology it is necessary, on the basis of Mechnikoff’s
historic method, to elaborate the new problem of embryonal immunity. What are
the “healing powers* of the embryos of various animals? At what stages in the
development of animals and man do phagocytic reactions develop and the possibility
of inflammatory reactions arise? At what stages of embryonic development does
antigenic reactivity develop? What are the antibiotic properties of embryonic
tissues ?

2. Just as various immunological characteristics developed during the evolution
of organisms, on the basis of common functions (e. g. the development of phagocytic
reactions on the basis of intracellular digestion), so also in ontogenesis the develop-
ment and alternation of the various defence mechanisms cannot be isolated from the
processes of embryonic development. Questions of the immunity of embryos cannot
be resolved only from the aspect of immunology but must be related to the processes
of the development of the organism.

3. Dondua demonstrated that phagocytic reactions appear as early as on the
second and third day of development of the chick embryo. The phenomenon of
“group phagocytosis”’ of large foreign particles by the formation of a capsule of
mesenchyma round the foreign bodies was discovered. Dondua describes the pro-
gressive sequence of experimentally induced inflammatory manifestations at
different stages of embryonic development. “Defence phagocytosis” develops on the
basis of “physiological phagocytosis™.

4. The research work carried out by Korotkova and others on the immunological
significance of egg white brought to light a number of interesting new facts.
The bactericidal, protistocidal and fungicide properties of egg white are not
indentical with these properties in “lysozyme’.

During development of the embryo, the antibiotic properties of the egg white
change. In complete agreement with the data of those authors, who established
that on the 12th day of incubation the white became mixed with the amniotic fluid
and was absorbed by the embryo, Korotkova found that by about this day there
was an increase in the antibiotic properties of the amniotic fluid.

5. Tokin and Filatova tested the bactericidal properties of mammal ova up to the
time of their becoming embedded in the wall of the maternal uterus and also verified
the bactericidal properties of the fluid of the blastocystic cavity.

6. Zybina affirms on the basis of histological observations that the same antibiotic
properties of eggs and blastocysts are of significance for the development of the
organism and that, together with other factors, they are responsible for lysis of
the maternal epithelium. She has also investigated phagocytic reactions which take
place during the process of implantation.

7. Tokin confirmed the data of earlier authors on the significance of phagocytic
reactions in ontogenic processes in Hydra.
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FOLIA BIOLOGICA

Tom II. (1956) — Fasc. 5

ImmyHosNOTHYeCcKOE CONMsKeHne Y OBeubeil TPOMHU, eCTeCTBEHHbIX
SMOPHOHAILHEIX Napa0loLTOB

T. TPABA, M. T'AIIEK u B. YYMJIUBCKNI

Buoitoruuecknit uHcturyr YCAH, DKCICPUMCHTAAbHAA GHOJOIMA 11 TeHeTURA, ITpara,
n Mccaegonarenbekuil MHCTUTYT sKUBOTHOBOICTBA, Yrpusesech

ITocmynuao 8 pedakyuio 25 VI 1956

Eme o Toro, xak GBIIO OCYMIECTBICHO DKRCICPHMENTAIbHOE UMMYHOJIOT HUCCKOC
cOnmiKenne ¢ TOMONBIO HMOPHOHANBHOTO Tapabuosa w UUTPA-dMOPHOHANIBHBIX
supeickuBannii (lamwex 1953, Billingham, Brent, Medawar 1953), oo YiKe
M3BECTHO HAJIMYHUC eCTCCTBEHHBIX ITPONECCOB NOZOOHON ajantauyu y ;BY3NTOTH-
YeCKNX OIM3HCIOB JOMAIIHAX FKUBOTHBIX, y KOTOPEHIX B TCUCHHE BHYTPHMATOUHOTO
PasBUTH BOBHHKIIO coelunenne KposooOpamenns. lammune ruraneHTapHnix cocy-
AHCTBIX aHACTOMO30B MEAY 3apopeimamMu Tesaat yeranosuan Keller o Tandler
(1916) u Lillie (1917). Basaxep (1923) 0cTPoyMEO HaaBas aTo cOCTOSNNE eCTCCTBCIHbIM
oMGpHoRanbHEM TapatuozoM. Owen (1945) uyTem ceponormueckoro ananusa rpymnit
KPOBH y TenAT-0/M3HENOB OTKPEUT, UTO Y ABYHHYHBIX OJM3HEIOB BCTPEYAOTCS
KPOBSAHBIC XUMCPLI aHTHIEHHBIX THIOB DPHTPOUUTOB 0GOMX NAapPTHEPOB, BO3HMKA-
I0IHe 1yTeM B3aUMHON TPAHCIJIARTAINN LDPAMOPAHATBHEIX KPOBETBOPHBIX KICTOK
uepes kpopaHoe pycino. Tak kak oCHYHO RICTKH TOMOTDAHCIIAHTATOB Y TCHIIO-
KPOBHBIX DA3PYIMAWTCA B PE3yNbTaTC WMMYHHOH TpPaHCIJIAHTAIMOHHOH peakimi
Y PenHIneHTa, TO B 5TOM CJly4ae TPaHCHJAHTAIHOHHAI UMMYHHAA Pearius MPOTHE
YYIHEPOAHLIX, AHTUTEHHO HCCXOAHBIX  KIETOK HCOOXOANMO HOIKIA HONABISTHCA.
Anderson ¢ corp. (1951) u Billingham ¢ corp. (1952) nokasamn, uto Yy FEHCTUYEeCKH
PasHYNBIX TCAAT-0JU3HENOB KOAHEIT TPAHCIIAHTAT OT IAPTHEPA N PUIKMBAET.

¥ oBen Haimupe NJIANCHTAPHBIX AHACTOMO30B M3YYANOCH HC TAK CHCTCMATHUINO,
KaK y Kpynnoro poraroro ckora. Lillie (1917) momaran, uro oru Betpeualores ypes-
BbIYalHO pepko. OH TpuUImIes K TAKOMY 3aKIIOYEHHIO, TPEXIC BCCTO UCXOMA N3 COO-
CTBEHHEBIX HaGnofiennii 4 nap GAM3HCNOB, HO INIABHEIM 06pa3oM, BEPOATHO, HOTOMY,
9T0 He OHIJI0 UBBECTHO HHU OJIHOrO cilywas T. H. ¢puMapTunnama (lreemartinismus)
y osen. Rotermund (1929) namesn xopnansneie cocyaucrbie aHacToOMO3H y 1 u3 11 map
HCCICIOBABIIMXCH UM Pa3HONOJBIX ATHAT-OmusnenoB. lerckoit (1953—1955) B no-
Clle/tHee BPCMA OCHOBATEJIBHO H3YYajl WacTOTY CAYYAECB COCYJIMCTHIX AHACTOMOBOB
MEy 3apOABINIAME KPYHNHOLO POraTtoro ckorta, osen H ko3, OH HaspBaeT 95To
ABJICHUC TCMOXOPHAJIBHBIM TUIIOM dMOPUOHAJIBHOrO napabuo3a — B OTIMYUC OT
ROHTAKTHOTO THTIA, THe HabJIaaeTcs cpameHne XOPHOHOB, HO He CO3NACTCH COYCThe
mesnty cocynamu. Mz 189 nap armsat om wamen 8,69, cryuacs, rie cocaumcHue
KpoBooGpamenns AByX napaGMOHTOB GBUIO HECOMHEHHLIM. B oTiuume oT aHacTo-
MO30B Yy 3aPOJIBIIICH KPYIHOTO POFATOro CKPTA, 4acTo OYCHb KPYNHLIX (T. H. Ma-
rucTpanmbuas QopMa), y oBer aHaCTOMO3b! GOJIBINEH YacThio MMEIH BUj KATILIA PHOL
cern (. H. jupdysras Popma). Stormont (1953) mckanm y osen cayuan KPOBAHON
XMMeDBI, KOTOPble oTBeyasm Obl XUMepe y TeJAT, M HamleJ Takoi ciydaii y 1 uz 26
nap OJM3HCIOB.
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Lampkin (1953) npoussojun pzanmnyio UCPeCAIky RO MCIKILY Hapraepamm
U3 2 map ArnAT-GIUSHENoB, OJHAKO BCC TPAHCIUIAHTATHL MOCHOANM B TeucHMC
7—14 jmeit. Mol B eBocii padore MCCICROBANN ¢ OMOILBI) KOMIHBLX TpancUIauTaToOR
HACTOTY Cay4acB MMMYHOJIOTUUECKOTO cOAMKeHHA Ha (0JIce MHOTOYHCICHHOM MaTe-
puadie (9 1tap arnAT-0M3HENOB M OiHA TPOITHs).

Memodura

Koty m:1a nepecamun Mut Opasin U3 yXa N0J0NBITHOTO sKUBOTHOTO, BO-TICPBLIX, TIO TCXHUYECKUM
UpMULHAM: KO B[cCh TOHBINIE, YeM Ha ApYIUX YacTAX Telid, — & Bo-BTOPLIX, TOTOMY, YTO npu
PABTIIUSAX TUNOB LepeTi YRoGHee Npoc Au1b cyAbGY TpaHcmmanTara, Bulbpuryio KOKY MBI OTIphl-
CHUBAJNU 1% pacTBOLOM Ny OKANMHA, MOTOM CHKajbleleM Cpe3ain TOHKYIO T0JOCKY KOMKU U U3 Hee
HOMHULAMH BLIPE3JIN OTHLIbHHC TpaHCIIAHTATH pasMepaMu npulansurensHo B 0,5 : 1,0 cM.
Mer nepecaiknBasIM TPAHCTIIAHTATH HA CHMHKM (Mo cTOpOHaM TO3BOHOUHHMKA M HeCKONbKO HUKe
Jonarok). [las wammoro Tpamcriantara TMPUTOTORIAIOCH Joke, NMpUGIUBUTETbHO OTBeualomiee
eMy no pasmepaM. CpesnlBasl KOMY JIA NpUrOTOBICHWA 07K, Mbl NOIb30BAINCh TCMH FKe MOTO-
JaMil, Kak I TpUrOTOBJISL TPAHCIUIAHTATSL M3 KON yXa. KammoMmy xuBoTHOMY nepecamuBaIoch
3 TpaHcnaaHrara: cobcTBeHHbI, oT MarepH # OT ero OJHM3HCIA; ¥ TPORHN Heslanuch & nepecajgnsn:
COLCTBeHHOM KO, OT MaTepu M OT OCTAJIBHMX JABYX MapTHepoB.

ITnateHTH Beex 6au3HelOB $urcuposanuce B gopmoie. Ecim Gupaso HaiijieHo cpauieHmne
XOpHOHOB, MECTO CpAllleHHA MPOACHAIOCH MYTeM TPOBOJKK Yepes CIMpT B OeHzo,

Pesyavmamu

Hu y oanoro n3 9 nap OJIM3HENOB MBI He Ha0II0/an NMMYHOJIOIM4ecKoTo cOm-
AEHNIA 110 OTHOMICHMIO K KOjie apTHepa. o uap 6ansuenoB n3 stux 9 6wino pasmo-
TOJIBIX, 4 — OIUHAKOBOTO OJA. l'omMoTpancnanTaTsl Kak OT MATKH, TAK U OT BTOPOTO
u3 ONM3HENOB BO BeexX CHyyadX BEIKHBAIM MeHbme 18 jmeit. Us KOHTPOJIBHBIX
aBTOTPAHCIIAHTATOB 3 He NPUHAANCH. ¥ 3 map He OBIIO cpamleHuii XOpUoHa, y 6 nap
HabaoNaNnch cpaleHust, HO OTYETIVBO 3aMETHEIE COYCTBfI COCYNOB B HUX HaleHDI
He OpIy.

¥ uccnenoBaBImeiicss HaMU TPOIIHK Bee 3 ATHEHKA HAXOMMIUCH B 0GINCH 060I0YKe.
B cpamennsax xopuonos aByx m3 HuMX ObLIM OTYCTIIMBO 3aMETHDI COCY/IMCTHIC aHACTO-
MO3LI, TAK 4TO 3[1eCh MMEJICS I'eMOXOPMAsILHBIE TUI aMOpPUOHANbHOTO Tapabmosa.
B nepexopnoit o6nacty k Xopuon Y TPETHErO ATHEHKA COYCThA COCYNOB HAaiijleHnl
He OBIIM, TAK YTO 3[cCh OLIT NpeJCTABICH KOHTAKTHBIA THII sMOpUOHAJIBHOTO Hapa-
6uosa. B Tpoiine 651510 2 0BeuKy ¥ OnuH fapamex. ¥ OIHOHI u3 oBever HabBIIOMANIOCT
B3AMMHOE MMMYHOJOPAYCCKOE cONMKeRne ¢ 6apalmKkoM: KOsKHEIe FOMOTPAHCHIAHTATbI
OT CONMMKEHHOTO NapTHepa cOX PaHAIOTCsH Y HUX B XODPOIIEM COCTOAHUN A0 JIHA HAIIM-
CaHUA HAacTOAMCH cTaTh, T. e. B Teuenue 110 nueir. Bee ocranpable TOMOTpPaHCIJIaH-
TaThl — KaKk y 000MX cONMKeRNHBIX JKUBOTHHIX, TaK M Y TPETHCTO M3 OIH3HCIOB —
HOABCPTIINCEL eCTPYKIMM He moaxme 18-To jHA, Kak y 0OCTaJbHBIX IOMONBITHBIX

Taba. 2. Ilepecagka Kowu y Tpofinu

N |‘ Bospacr I BrukuBanue TpaHCIIIAHTATOR
p— 1 BeC BO BpeMA - .
HHIBOTHOTO ’ onepanuy ’ OT MAaTKH ’ ot 06 ¢ | orT 6% ’ or 63

i \ '
i !

06 @ I | 6,7 l - % + g 4 -

69 P31 | 8,5 | | — , + i +

63 ' i 7,6 i - | - ! i 1‘ 4
i | |

+ TpaHCILIAHTAT KU BO Bpessd HALLICAHUH cTaTbhu.
— TPAHCIVIAHTAT paspyiliaeTcs He no3gHee 18-ro mus,
°  TpaHCIIaHTAT Ha 18-uii Jewb B CpaBHHTeNbHO Xopomeym cocrosnun, MHa 27-it gemwwn pyGen.
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UBOTHEIX. TonbKO y Gapamka i3 TPOHHE FOMOTPAHCIIJIAHTAT OT MaTKK Ha 18-Hit AeHb
GBI ellie B CPABHUTENLHO XOPOIIEM COCTOSHUM, HO Ha 27-if IeHB OT Hero OCTaBalcs
yiKe TONBKO pyGer. ABTOTPAHCIIAHTATH NPWKIIN Y BCeX TPOUX ATHAT U3 TPONHU.

Puc. 1. TlpmwxuBiense aBro- i TOMOTPAHCHJIAHTATOB ¥ ORHONO M3 FITHAT TPOHHM.

Auckyccus

Anderson ¢ corp. (1951) nelTanuch MCHOAB3OBATH MEPECAARy KOAM IJIA AMArHO-
CTMKH ONHOAMYHOCTH MJIA JABYSANUHOCTH Yy OJIMBHENOB pOraToro cKoTa, HO BBHUAY
3HAYUTEJIBHOH YACTOTHl CJIy4a8eB HMMMYHOJIOTHYECKOrO COJIMKEHUSE Me;RIy JABY-
AMYABEIME OJIM3HENAMH 3TO OKasajioch HeBo3Mo;kHBIM. Lampkin (1953) Ha ocnose
CBOMX J@HHBIX TIPEIIOJaraji, 4ro STOT KPUTepHil MOHO Oyler WucIoIb30BaTh
y Argar-6ausHenoB. Lampkin ocymecTBAN B3aUMHYIO TOMOTDAHCHJIAHTAIMIO KOMH
TOJIBKO Y IBYX 1ap ATHAT-ONU3HENoB. Y IBYAWYHBIX TeliAT-0jn3HenoB Habmopaerca
yCTOMUYMBOC NPH;KUBIJIEHNC KOMKHOIO TPAHCIIAHTATa OT TapTHepa NpHOIN3UTEeNBHO
B 909, Bcex cayuaes (Billingham ¢ corp. 1952). Tax kar Lamkin ne nabmopan
YCTOMYMBOTO MPH;KUBIIEHNA TPAHCIJIAHTATA OT NapTHEPA HU y OJHOTO U3 CBOUX
ArHAT-0IN3HENOB, TO eMy IIPU CPAaBHEHMN C YCJIOBHAME Y KPYHOHOIO POTaTOro CKOTA
Kas3alloch, YTO ero MatTepynasa JOCTATOYHO JJIsA 3aKJIOUYEHMS, YTO HMMYHOJIOTHYECKOe
cOmukenre y oBeubMX OJIN3HENOB, BEePOATHO, He cyitecTByer. [leiicTBuTeanHO,
y OBell IJIalleHTapHble aHACTOMO3Bl BCTPEYAIOTCS TOPA3[o peke, 4eM Y KPYHHOTO
poratoro ckora. Ilpm BTOM y KPYHIHOIO pOraToro ¢KOTa mpeodsajaoT ciyyau Gepe-
MEHHOCTY OJHHM TJIOAOM, a eciid YK OniBaer JBOIHA, To B 8D9%, crydaes (llerckoil
1955a) smeck co3gaercs B3anMHAasK reMOXOpualibHas ¢Bs3b. [Janportns, y oBem MHOTO-
[JI0/lie BCTPEYAETCA 4YACTO, 4 IeMOXOPHANBHOE COeMHEeHVe MEKIY 3apOAbIaMu —
TonbKO B 8,69, cayuaen. IUmnar (1955) ormeuaer, uto y ;KBaYHBIX OXHOIJIOANE He
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COUPOBOJKAACTCA IPUCIOCODICHUECM, KOTOPOC IPEeIiecTBYEeT BO3HUKHOBCHUIO CO-
CYMUICTHIX aHACTOMO30B;, W HAIPOTUB, CPABHUTEIBHO BBICOKOE MHOIOIJIONMC Ve
¢BABAHO ¢ 9TUM siBJicHHeM UpucrocobseHus. Mexomst w3 meedsiejfoBaHuil XopuoHa,

Puc. 2, 3. CrpyKrypa npuHABIICTOCA KOsRHOTO TOMOTpDAHCIUIAHTATA ¢ YIIHON pAKOBHHE! in situ (2)
U ¢ OpUNOJHSATON KoKHOH craajkofl (3).

MOFKHO MO3TOMY TIPEIIOJIOKUTE, YTO ¢J1y4au MMMYHOJIOIMYECKOr0 COMMMKCHI MEIKILY
ABYMs IBYAUUNBIME 32pPOALINAMU Y OBHBL BCTPCUAIOTCH CPABHUTCIIBHO PEKO. T
LOUTBEPLALTCS YK M HaW4MeM KPOBAHOH XHMEpH, KOTOPYI0 Hamim Stormont
¢ corp. (1953) y 1 us 26 usywaBmmxcs WMH nap ArHAT-OausnenosB. Cpeau cBocro
MaTepasia Mel HAIIIM cJIy4all ¢cOMMmKeHUA y ATHEAT 0T OJHOTO MHOTOIJIOTHOrO MOMCTA.
Mur ucenegosanu B o6mem 10 cayuaeB Muoronmomusi opusl. Beuny Toro, 9ro Haiijien-
HBElC HaMu cOJIMIKEHHBIE 0c0o0M OBIIM PasHOrO NOJA M YTO B APYIMX CIy4YadAX MbI He
Ha0M0gaMy BEUKMBAHAA KOKHOTO TOMOTpPAHCIUIAHTATA OT BTOPOTO W3 11aPTHCPOB-
GIUBHEIOB, Mbl MOJKEM CHEJIATH LPEIIOJIOYKCHUE, 4TO B BTOH Ipyiiiie He 0bU10 OHOA-
uuHBIX 6u3HenoB. OTKpeITHe Stormont-a i1 HAWI MaTepHas HOKAa3bIBAKT, UTO 4ACTOTA
CJIYYaeB UMM YHOJOTUICCKOTO COMMKEeHUsT Y OBCH 1IPUOINBUTEILHO OTBEYaCT YacTOTe
¢J1y4aeB COCYAUCTHIX aHACTOMO30B MEKIY XOPHOHAMHU OBeubUX OJIN3HENOB, T. e. Je-
YRUT IPUOIANBNTENBHO B Iipeenax ot o 1o 109%,. [loatomMy y oBen HEBO3IMONRHO IOJB30-
BATHCSI HePecajikoll KON [ Pacno3HaBaHus ONHOSANYHBIX M IBYAUYHBIX OIN3HELOB.

V uenmoBexa tawke Owla Haimena wpossiHas xumepa (Dunsford c¢ corp. 1953),
HO 3jlech OHA, KAK KayKeTCs ABIsIeTCA eirie GOMbIeil peIKOCTbIO, yeM y oBel. OpHaKo
YTO Kacaercs 4acTOTHL CIYYaeB HMMYHOJIOTHYECKOTO cOMMKeHns Yy JIBYANYHbIX
OInM3HeIOB YeJoBeKa, To 13 oTKphTUA Dunslord-a HeBO3MOIKHO genaTh 3aKAIOYeHN.
Haupumep, v KypuHbx 5MOPHOHAJIBHBHIX NapabHOHTOB He JIOJKHA 00A3aTCNBHO
¢VIeCTBOBATh JIOKazyeMas XuMepa KPOBH, M TeM He MeHee MosieT HabJiojarbes
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UMMYHoJIOTHYecKoe cOmmkenne Mexay napraepamu (lamex, I'paba 1955). Haunbie
OTHOCHTEIhHO MMMYHOJOTMYECKOTO CONFMKEHMA Yy 4YelOBEKa MOKHO IIODTOMY TIOJIY-
YUTH TOABKO ¢ IOMOIBI Tepecafku Komku. Ho y dveldoBeueckux OJHM3HELOB 3TOT
ONEIT He HPOM3BOAMJICA B TAKHMX pa3Mepax, 4ToOH MOKHO OBLJIO fle1aTh KaKue-
#nbyap oxoxuatesbHble BoiBoAbl (Rogers, Allen 1955). drtomy Bompocy eiiefoBasio
6pl OCBAWATH 00JibIle BHAMAHMSA, TAK KAK BIOJHE BO3MOKHO, YTO Y OJIM3HENOB
ueJI0BeKa MOJKHO I0JIb30BATheAd Nepecagkoil KOKU JUIA pAcho3HABAHMA OJHO- MIN
JBYAAMYHOCTH.

I pyroi Bonpoc, Ha KOTOPLIH cjieflyeT 0OpaTUThL BEMMaHKe, 9TO — B KAKOH CTCNeHH
B IpoLecce PasBuTiA HapabuoTHYecKUX 3apOABIMIeH OCyIMecTBIACTCA PacIaTHIBAHNE
HACJeNCTBEHHOCTH, Befyllee K ycuwieHuio usmenuusoctu. Ilercwoit (1955a, 6)
1OKA3BIBAET, YTO Y KPYIHOTO POraToro CKOTa TNOBHIIIEHHAA M3MeHYUWBOCTh IIPO-
ABJAETCA, — HAPANY C HOsABJIEHNEM HEKOTOPHIX HeKeJIaTeJIbHBIX KadyecTs (ypPoOJcTBa,
fecniogue), — U CAydYasAMHU IOBRIIEHHs IPOU3BOAMTENILHOCTH HE TOJBKO y CaMHX
1apaGuoHTOB, HO ¥ y UX NoTOMKOB. [leTckoit ycTaHOBMJ, YTO NAapPaGMOHTHL OTJIA-
qalTCA NOBHIIEHHON CKOPOCTHIO POCTA B CPAaBHEHHH C TellATaMH-HeOIM3HEenaMu.
9TO OTKpHITHE OTBeYaeT [AHHBIM MCCJIeJOBaHUI 5MOPHOHANILHBIX NapabHOHTOB
y nrun (Famex 1953, 1955). Uto kacaercs Bauanusa napabuosa na o6pasoBanue 1oJja
11apabUOHTOB KPYIIHOI'O POraToro ¢KOTa, TO, KaK KajkeTcd, ecTeCTBEHHBIA dMOpuo-
HAaAbLHBI Mapabuo3 MeMKAY 3apojbINIAMH PAa3HOTo 1oJjia 00BYHO NPUBOAUT K pu-
MapTHHHBMY y caMKi. Stormont Hamesa Xxumepy y 6im3nenoB pasuoro noja. OBeuka
M3 STOH mappl oKasajach OeciuonHoi. BekpsiTue 10Ka3ano, 4TO HPUYMHON 31ech
ABjgercs GpUMapTHHE3M. Stormont BEICUMTAJ, 4TO 4acTOTa cJyvaeB 0eCIJIOIHBIX
oBell NPUGIU3HTeIIBHO OTBEYaeT MPeRIOJIaracMoMy KOJIMY4ecTBY oBell-GpuMapTHHOB,
HPOUCXOAANUX UX PA3HONOJBIX Nap GAU3HELOB, Y KOTOPHIX BO3HMKIIM COCYHACTHIE
anacToMo3el. OOHAKO y KYPHHBIX SMOPHOHAJIBHEIX NMapaOMOHTOB MBI He BCTpeYayd
Hu ojHOro ciiyyaa Oecmiopusi. W jxenmuHa, y KoTopoil Omna Haliiena XxuMepa
1poBH, He Obla OecnyIONHOM, XOTA BTOPOW 13 6IM3HENOB ObUI MAJIbYMK.

Peswme

Mu ucenenosanu 9 nap oseubux Gau3HerOB U ofHY TpoiH. CocToAHMe B3aUMHOIO
CONMIKEHUA 0 OTHOMEHMIO K KOKAOMY TPAHCIJAHTATy MapTHepa Mbl HAIJIM Yy ABYX
pasHOnoBIX ATrHAT U3 TpoiHU. CocToAHUA cOMMIKeHUA 10 OTHOMEHMIO K KOKHOMY
TPAHCIUIAHTATY TPEThero ArHeHKA He HAaOMONaoch. ¥ TpeThero sirHeHKa U3 TPOWHM
u y Beex 9 map GIM3HENOB TPAHCIUIAHTAT OT IApPTHePa paspymajicsl yepes TaAKOM e
Heprojl BpeMeHy, Kak M TpaHCIJIaHTAT oT MaTepu. Ha xopmomax 6 nmap 6ausnernos
0y TPOHM HAXOOWIKCh CPAIeHHsd, HO TONBKO MEKIy XOPUMOHAMH JBYX SATHAT 3
TPOiHE 06pa30BalINCh OTYETIIHBO 3aMETHBEIE COYCThA COCYJIOB.
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Immunological Approximation of Sheep Triplets, Natural
Embryonic Parabionts

T. HRABA, M. HASEK and B. CUMLIVSKY
Summary

Prior to the attainment of experimental immunological approximation by embryo-
nic parabiosis (HaSek 1953) and by intra-embryonal injection (Billingham, Brent,
Medawar 1953), the natural occurrence of this process of adaptation in cattle dizy-
gotic twins, in which blood-circulation had become associated during intrauterine
development (Owen 1945), was already known. In sheep twins, on the hand, chorial
anastomoses are relatively rare. They were found by Petskoj in 8.69, of cases.
As compared with the anastomoses in cattle embryos, where they are often of
a considerable size (magistral form), the anastomoses in sheep have the
appearance of a capillary network (i. e. diffuse form). Stormont (1953) while attempt-
ing to determine whether blood chimerae analogous to the chimera in the calf, occur
in sheep, found this to be the case in one pair out of 26 twins. Lampkin (1953) trans-
planted skin grafts between four sheep twins, but all however, were, destroyed
during 7—14 days. In this investigation the occurrence of immunological approxi-
mation was determined on more numerous material using skin grafts.

In none of the nine pairs of sheep twins was immunological approximation
of one twin found to the skin of the other. The survival of skin homotransplants from
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the mother as well as from the twin was in all cases shorter then 18 days. Three of the
control autotransplants did not heal. The choria of three pairs were independent, of
each other, in six pairs the choria were grown together, without, however, any
apparent blood-vessel anastomosis being found.

In the case of the triplets observed, all three lambs were inside common mem-
branes. There was an evident blood-vessel anastomosis in the connected choria of two
of the lambs. Two of the lambs are of female sex, the third is male. Mutual immunolog-
ical approximation was found between one of the female lambs and the male: skin
homotransplants of the tolerant triplet survived in good condition to the time of publi-
cation i.e. 110 days. All other homotransplants in the approximated animals as well
as in the remaining triplet were destroyed by the 18th day as in the other experi-
mental animals, with the exception of the approximated male-lamb. Here the skin
graft from the mother was still in a relatively good condition on the 18th day, but only
a scar was left of it by the 27th day. Autotransplants healed well in all the triplets.

Anderson et al. (1951) intended to use skin grafts for the diagnosis of zygosity
in cattle twins. It was not, however, possible on account of frequent immunological
tolerance between dizygotic twins. Lampkin (1953) assumed on the basis of his own
results, that it might be possible to make use of skin grafts in the case of sheep twins.
His assertion, that immunological approximation in sheep dizygotic twins is highly
improbable has been shown, however, to be premature. Lampkin grafted skin in two
pairs of sheep twins only. In cattle dizygotic twins permanent survival of the skin
graft is present in about 909, of animals (Billingham et al. 1952). As Lampkin did
not observe permanent healing of the partner’s skin graft in any of the twins, it
seemed to him, in comparison with cattle, that his material was sufficient to vouchsafe
the conclusion that immunological approximation is probably not present in sheep
twins. In our material approximation was found in animals from a single multiple
litter. As the approximated individuals were of a different sex and as the survival
of the skin graft from the other twin was in no other case observed, it is possible to
assume that there were no mono-ovular twins in the group. The finding of
Stormont as well as our data indicate that the frequency of immunological
approximation in sheep corresponds approximately to the occurrence of blood-vessel
anastomoses between the choria of sheep twins, i.e. 5— 109,. It is not, therefore,
possible to make use of skin grafting for the determination of mono and biovular
twins in sheep.

The blood chimera has also been found in man (Dunsford et al. 1954), but it
seems that it is still more rare than in sheep. As far as the frequency of immunolog-
ical approximation in human biovular twins is concerned, it is not possible to draw
cortclusions from Dunsford’s data. In chicken embryonal parabionts, for example,
a blood chimera need not exist even when immunological tolerance between partners
is present (HaSek, Hraba 1955). Information about immunological tolerance in man
may be gained only from skin grafts. These have not been carried out, however, on
human twins in a sufficient number of cases to enable definite conclusions to be drawn
(Rogers, Allen 1955). Greater attention should be paid to this question, as it is
possible, that in human twins skin grafts might be utilised for the diagnosis of
zygosity.
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FOLIA BIOLOGICA

Tom. II. (1956) — Fasc. 3.

R BOIIPpOCY MeXaHH3Ma [HeCTPYRINU TOMOTPAHCIIIAHTATOB

1. (‘.})aBHHTOJILH()O TFUCTONOTHYCCIKOC U3YUYEHUC aBTO-, TOMO- U TCTEPOTPAHCIIJIAHTATOB

M. XVTHAA
Buonorniecknit nacruryr YCAI, sxcnepnmenranbuan Gnosorns u renerika, ITpara

Hocmynuao e pedaryuio 15 VI 1956

ak Temepr yike XOPOIO U3BCCTHO, MECTPYRINIL FOMOTPAHCIIIAHTATOR HACTVIIACT
B Pe3VIbTATC WMMYHU3AIMUM PCIMUMCHTOB Tpaucuiantatamu (Coromon 1923, 1924,
Medawar 1943, 1945) u B caMoM HIMPOROM ITOHHMAH KU N PEJICTABIACT, TAKUM oDpasom,
OJUIL M3 TMIIOB 3alIUTHLIX PEAKNUIl OPTaHN3Ma, — B ATOM CJIyYae MMennux 11ejIblo
VIQIMTh uy3RepojHbIe TKaHu. Nark norasamm wiraceudecwkne padorel Medrurosa,
NMCPBOHAYANBHOM 3AMNUTHON pearuyeil, — MexauusM KOTOPOH Ha BLICHINX CTYHCHAX
PABBUTHS sKUBOTHBIX HEYCTAHHO YCIOJKHACTC, — SIBJIACTCH KICTOUNBLT darotpiro:s,
3ANBATHIBANNC 1 ODCIBPERUBANNE YYRCPOHBIX TCII.

{lpu rom Tiie PeakmUM MMMYHMTCTA, KOTOPLIL OCYIICCTBIFICTCH NPH roMoTpaHte-
ujaHTaTax, He OLUIO IUKA3AHO HAJMYME LMPKYIUPYIONIMX B KPOBH AHTUTCN ¥ He
YAABAJOCh OCYIICCTBUTH TACCHBHYO LICPCHAly MMMYHUTETa ¢ CbIBOPOTKOI. O(Haro
VAAI0Ch YCTPAHUTH PEAKIMI TPAHCIJIAHTAIIMOHHOTO NMMYHUTETA HYTCM HMMVHO-
agoruyeckoro cOmunkennsa (Famer 1953, 1954, Billingham, Brent, Medawar 1953,
1995) u co3parp NMAcCMBHBLIT MMMYHUTET IIyTeM LCpPecaiky JuUMQATHHIeCKOTO Y3jla
(Mitchison 1954). Tem He MeHee NOAPOOHOCTU MeXaHH3Ma JICCTPYKIUH TOMOTPAHC-
INIAHTATOB JI0 HACTOSANICTO BPeMeHH HE BRLICHEHLI.

B paforax no MUKpOCKOUNYECKOMY U3YUEHMIO ACCTPYKIUA TOMOTPAHCIIAHTATOR
OIICHIBACTCS yUacTUe B HEll NOKalbHON peakriiny, XapaKkTepusyiouleiics KIeTouynoil
uHQMWIbTpanuell W HapymeHmeM KpoBocHaOxenust tpancuianrata (Loeb 1930,
Medawar 1945, 1953, Dempster 1951, Darcy 1952, Conway ¢ corp. 1952, 1953a,
19536, Scotthorne 1953a, 19536, Monroe 1953, Billingham ¢ corp. 1954, 1955,
Woodrut 1955). Uto racaerca KiteTounoll WHPUIbTPALMI, BHUMAHUC NCCIIeoBaTCICH
COCPEIOTAYMBACTCS HA BOIPOCE PO JTHMPOLIMTOB M 1JIA3MATUUCCKIX KJIETOK, Lipu-
CYTCTBHME KOTOPBLIX P PAa3pYymICHUM MOMOTPAHCIIAHTATOB CUUTACTCA XAPAKTEPILIM.
OpHuM 13 0UCHL BEPOSITHHIX OOBACHEHMIT WX POJM ABJAETCH I'MIOTE3a, 4TO NOCpe-
CTBOM 3THX KIIETOK, CHeHMPUIECKH BHIOM3MEHCHHBIX 110;{ JIeilcTBMEM aHTUICHOB H3
KJICTOK TPaHCIJIAaHTATa, AHTHTENA NPHBOMATCA B CONPUKOCHOBEHHE ¢ LI@PCCaRCHHON
TKAHBIO.

Medawar-y (1948) me yganoch JoKasaTh HAJHYHs HUTOTORCHUECKOIO JCHCTBYMA
JUMPOTMTOB Ha TOMOJIOTHYHBIE KICTKH SIHCPMBI B TKAHEBBIX KYJIbTYDAX 13 THaHel
UMMYHH3UPOBAHHEIX yKUBOTHEIX. Medawar KoHcTaTUpPYCT fanee, YTo M HHTCHCHBHOCTh
BOCIIAJTUTEIILHOM PEarini, W KICTOYRAsT HHPMIBTpaIMsl OLIBaCT HCOAMHAKOBA V pai-
JIMYHBIX JKMBOTHBIX. VIHTE@HCHMBHAH KPYIJIOK/IeTOYRas WHOUIBTPAIMA, CONPOBOMILA-
0IIasa PaspymeHMe TOMOTPAHCIIAHTATOB Y KPOJIHMKOB, 110 €ro MHCHUIO, MOeT ObITh
ceposiorguccKoit ocobenHocThio droro Buia (Medawar 1953). McecnegoBanus romo-
TPAHCIIAHTATOB ¢ TOMOMBIO TeXHUKH auddysnonusix ramep (Algire 1943)
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NOKA3aJIl, YTO MBIIIMHAsE TOMOJIOTHUHAA TKAHb BBIKMBACT, eclli B KaMepy He MOTryT
NPOHUKATh KieTKn xo3amua (Algire ¢ corp. 1954, Prehn ¢ corp. 1954). 9ro ycnosue
cofiojaeress Tak, 4TO CTeHKM KaMmepsl o0pasyeT QUILTP ¢ HOPAMH OlpeJiesieHHBIX
pasMepoB, AeNanlMil BO3MOMKHBIM AuQPYy3NMOHHOE LNTAHME KJeTOK B KaMepax
M B TO e BPEMA OTHeHIONMIT NX OT KAETOK ¥ TKaHell xossanwa. llpn moememnnx
UeCsleOBaHVAX TOMOTPAHCIIAHTATOB ¢ IOMOUIbI0 3Toil TexHukM (Weaver ¢ cotp.
1955), — worpa pemasicsi BOIpOC, NOTOMY-TIH KieTKH B AudQys3uonmoil Kamepe
BBKHBAIOT, 4TO QUIBTP lLpejcTaBiaer coboil Gapbep AIA AHTUTeN, WK 3Ke TIOTOMY,
4TO (UIABTP UPEHATCTBYET CONPUKOCHOBCHHIO MEKJY KIleTHAMW KYJIbTYPHL M KJICT-
KaMH XO35MHA, — HTU aBTOPHL IPUILIA K BEIBOAY, UTO «MMMYHU3MPOBAHHEIe) KIIETKHU,
BBI3BIBAIONKME CMEPTh KJeTOK B n@ysnoHHoi KaMepe, 1 B TO ke BpeMs nornbaonme
caMu, — 3T0 JUMQOLHATEHI.

B nacrosinteit pabore, sBiswleiics HAMNAM IEPBBIM BKIAIOM B J1eJi0 M3YYCHHH
MEeXaHN3MOB Pa3spymeHusi TOMOTPAHCOJIAHTATOB, MBI IIPHMCTYNMIIN K PEINCHHIO ITOIO
BONpPOCAa HA OCHOBE CPABHHUTENIBHOTO TUCTOJOTMYECKOTO WN3YYeHUA aBTO-, TOMO-
¥ TeTepPOTPAHCIJIAHTATOB Y KPHIC, MBIMeEH N IHIJIAT, & B 0COOSHHOCTA Xapakrepa
KJIeTOYHOI MHONIBTPALUN IPM OTNAJeHHH T'OMO- K ICTePOTPAHCIIIAHTATOB.

Mamepuaa u semodut

Jlist onBITOB Mbl TI0J1b30BAJMCH MBlILAMY, KpblcaMn M IumaAramn, Ilepecajikil nponsBofniIuch
B HecKoJIbKuX cepnax. B I cepuir 30 KpbicaM B BoapacTe 3 MecAlleB NepecarkuBaiach KoKa 2-Mecad-
HuX Kpbic. Bo I1 cepun 20 3-MecAYHBIM KphICaM IepecaskuBajiach Koa 18-JIHEBHBIX KPBICUHBIX
sapofbiuieil nian 1-fHeBHbIX KphicAT. B 111 cepum 20 xpricam B Bospacre 3 MecAueB ¥ 6 Helledb
Aeasich MOBTOpHbIe FOMOTpAHCIVIQHTAIMK € HHTEpBAJloM B 6 Hefelib 1ocie IlepBoll omepanuu.
B IV cepuu y 10 wphicAT B Bospacre 6 Hefledlb TIpoM3BOAWINCH KOMOUHMpPOBAHHEIE ABTO- U TOMO-
TpaHcIIaHTanuM, B V cepHH -— B3AMMHEE TFOMOTpaHCTUIaHTanuu y 20 JABYXMeCAYHRIX Kphic,
B VI cepun — B3anmMHble TOMOTpaHCIUIAHTAIMNA Y 14 AByXHeRenbrEX npmaar. B VII cepun npo-
M3BOIIINCH TeTepOTPAHCIIAHTAIIMN, pMYeM pellIiieHTaMu 3iech (ObI0 20 KphiC, a AOHOpaMU —
5 TpexMecAYHBIX Mblel.

ITpu BceX mepecafKkax MbIIIAM M KpbICAM NpMMeHATUCH OAHU H Te Ke TMplieMbl, 3a JieHb o olle-
PAIKK LepCcTh HA CHUHKE y JIOHOPOB M Y pelluNieHTOB ocTopokuo cCpusaiack. Ilepex nepecagkoi
oNlepallioHHOe ToJle JeduHPuuuyoBajoch PudeHoM u cINUpTOM W MOKPHBAJNOCL TOHKUM CJ0eM
KOJIIOAUA ¢ MpUMeChl0 KacTOyoBOro Macia m KaMopst (Cannon, Longmire 1952), Korga on 3a-
CHIXaJ, MBI BHIpe3alll [JA Ilepecajiku TOHKUMH, OCTPHIMU HOMHUIAME YeTHpeXYTroJdbHHYKH
(0,7 : 1 cM) Koxu — 1o Beell ee TOJINMHE, BIUIOTS 50 cocyAucroil daciu B ray6nHe. ITocae aroro
MBI HA PaHBI HA JIeBoit CTOpOHe CIMHKH NP UKIAZILIBAJIM aBTOTPAHCTIIIAHTATH, & HA [paBOii CTOpOHE —
TOMO- WJIK TeTepoTpAHCINIAHTATHL TAKUX 3Ke pasMepoB, Kak 1 Ne(eKT B Kowe, CJeTKa NpUKMMAIN
WX Ko [JHY paHbI CTEpWIBHEIM TAMIOHOM, a NOTOM IOKpHBAaIM TOHKUM cloeM kKoustopuA. Korma
OH 3acHiXall, ofiepallioHHOe T0JIC TIOKPHIBANOCH NPOMHTAHHON BaBeIMHOM Mapiell, KoTopas QMKCH-
poBajach JeKOIIACTEHpeM M HeCKOABKUM 00OpOTAMH THMIICOBOMN MOBS3KN mMpuHolt B 2—3,5 oM,
CMOTpH TI0 pasMepaM #UBOTHOTO. IIpH KOMOMHMpOBAHHBIX aBTO- U TOMOTPAHCINIAHTATAX MH Tiepe-
CAMIBAIIH MOJIOCKH KoY B 0,4 : 1 cM, NoMellas NN ABTOTPAHCIIIAHTAT MeHAy 2 TOMOTpAHCILIAH-
TATAMA, WIM TOMOTPRHCIIAHTAT MefKNy 2 ABTOTPAHCIVIAHTATAMM. ¥ LBHILIAT MBl NPUKpHIBAIN
TPAHCIUIAHTAT TOJdbKO KoJjulomueM, Oe3 moBsfAsku, Ilepsuiit ocMOTp roMOTPaHCIIAHTATOB MPOU3BO-
AUJICA Yepes 8 fHell MocJe OTepAIlH, & OCMOTp reTepOTPAHCIUIAHTATOB — Yepe3 6 MHell nocde oTe-
PALNIL: OCTe OCMOTPA CHOBA HAZIATAJNCh MapJIA ¢ Ba3eJINHOM 1 IMMNcoBad noBsskKa. [l rucroioru-
deckoit oGpaCoTKN TPaHCIUIBHTATH ¢ KYCKOM OKpysKaiomell KoM Bhpesaiuck y GoJbUIMHCTBA
NOIONBITHEIX KUBOTHBIX Yepes 1, 2, 3, 4, 5, 6, 7, 8, 9,10, 11, 12, 13, 14, 15 n 16 mHel nocle omne-
panun. Marepnan dgukcupoBanica B 10% Helitp. gopmode 1 saausadnics B napadus. Cpessl okpamu-
BQJIMCh TeMaTOKCIJIMH-203HHOM.

Pesyavmamol
Hzyuenue agmomparcnAaHmMamos
Cepus I u 11. Yepes 24 yaca mocie niepecajlky MeKIYy TPaHCIJIAHTATOM W OKPY-

yKAoNlell TKAHBI0O MOKHO HaOmOnaTh HEeGONBINON JKCCYAAT U KIETOYHYI0O MHOHIbL-
TPANNIo, COCTOAIMYIO Mo GoJibmell yacTn M3 HeHTPOPUIBHBIX TPaHYJIONUTOB, AAjce
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n3 JIUMQONMTOR, MOHOIMTOB, IPUTPOIUTOB H  HOMMOIACTOB. Peakuus Toro e
xapakrepa HaOuofaercss u ¢ HuskHell CTOPOHLI ABTOTpaHCINIAHTaToB. 13 subcutis
B JIOJKC TPAHCINAHTATA HAXOMATCA TUOCPEMMYCCKUE, pacWiMpenrmubic cocyasl. Ha
TPeTULl JICHB TIOCTIC liepecajky Peaknnst BOKPYT aBTOTPAHCINIAHTATA yMCHBIIACTCH,
Cpesid KICTOK BO3PACTaeT KOJINYecTBo 110/mbiactoB u pudpobiacros. Traub aBroTpan-
CIUTAHTATA HE OTJIMYAETCH OT OKpYsKawmiell Koxu. Kierku siugepmbl xopoImo oxpa-
muBaioTes, u GuépobaacTsl, M KoIIAreHnbie YUOPUIITIBL AePMBI COX PAHAIOT HOPMATTh-
HBII BWJI, B TPAHCIIAHTATE HeT MHQUILTPANNY, a BHU3Y 3AMCTHBI YIKe Pa3pessl cocy-
/0B, CBMHETEJIBCTBYIONNC O HaunHAaKIelics Backyasapusannu. Ha 4-—>5-51il enp Boc-
najH TeAbHAA HHQHUILTPAMA 110 KPAsAM U ¢ HHKHeI CTOPOHBL ABTOPAHCIIIAHTATA YiKe
COBCCM HPOXOAMT, ABTOTPAHCHIAHTATHL yiKE XOPOIIO BACKYyNAPU3UPOBAHB, B MX
HIDKHAX CJIOSIX 3aMETHBL B TIOIIEPEYHOM pa3pese HAOJHCHHBIC KPOBAHBIMU TCIBIAMMI
COCYABL, B filepMe IpH IIPOLOJIBHOM paspese XOPOMO 3aMeTHBl BePTHKAIBHO WJIYIHe
COCYMBI, & IIOJ SMMAEPMOH — IlolepevHble M LHPOJOJBHLIC Pa3pe3nl neresib Kalujl-
ssapoB. B reuenue ciexyomux gueit Mopdosornyeckas KapTuHa aBTOTPAHCIIIAHTATOR
He MeHserca (pue. 1), B anujgepMe MOKHO HAOMIONATh MUTOTHYECKOE JleJIeHIe, KO-

YeCTBO COCYROB B paspesax ysejnuuBaeTcs. |IpmikuBienme aBrorpaHcmianTaTon
YCTONUNBO.

Hzynenue comompancnaanmamos

Cepus I u I1. Makpockonundgeckoe paspynieHie roMOTPAHCIUIAHTATOB 3TAX CepPHil
HpoTeKano Mexkny 9-m u 14-m nuaMu 1ocse omepanuu. Yepes 24 waca nocne nepe-
CaJIKM MAKPOCKOIMYeCKaA KapTHHA OTBeYaeT TOMY, 4TO OBLIO OMMCAHO Y aBTOTPaHG-
INIAHTATOB: HEGONBIIO DKCCYAAT M KIeToYHAsA MHPUILTPANMA, KOTOPAA LPOXOIUT
na 3—4-nii genn. [Ipenapatst roMorpancnnanTatoB u3 Koy 18-HEBHBIX KPHICHHLIX
OMOpHOHOB M _1-IHEBHBIX KpblcAT, Grarofaps cBoeil TOHKO CTPYKType, 0coGeHHO
npospaunsl. Eme gepes 24 waca nocie nepecajiki B 9THX TOMOTPAHCUIAHTATAX MOMKHO
Ha0JONATh OTPE3AHHBIE OT KPOBAHOITO Pycsla TMUEPCMUYCCKAC COCYIBI ¢ PACIINpeH-
HpiME nipocBeramu (puc. 2). la 4—5-pui jicHs TOMOTpPAHCIIANTATHL BACKYJIAPH3M-
PYIOTCA, O YeM CBMJICTEJLCTBYIOT HPOCBCTBL COCYROB B HOMEPeUHLIX pa3pesax —
B HUARHUX CJIOAX, B HPOMOJIBHLIX — B JepMC M B MOUEPYHBIX M IIPOAOIBHBIX — He-
IIOCPCACTBEHHO J10j| JUMACPMOI (paspessl lieTelib KanujuisapoB). B amsepMasibubix
IWIeTKAaX MOKHO Habmomath MuTo3, Qubpobracte; PuOpPWILILI B jepMe XOpomo
oxpamuBaTca. Kme na 6—7-0if genp (puc. 3) roMoTpaHenAaHTaTLI COXpaniTOT
Geaynpeunstii Buji. OcoGeHHO XOPOmO 3aMeTHA NPCKPACHAS BACKYITHPUIALMUS I'OMO-
TPAHCIIIAHTATOB MO pnoHanbnoii ko, Haunnan ¢ 9—10-ro nusa B roMmoTpanciian-
TaTax 1UPOCTHIM IIIa30M 3aMETHLI MeJIKMEe TOUYEYHUC KPOBOUBJIHAHUA (LiCTCXUK),
a B TeYEHMC CJICAYIONUX MIHeil 3achXaHNe, NOTCMHEHNEe M CMOPIMBAHUC UX 1OBEPX-
HOCTH, TTPUBOJIANICe HAKOHEI K 00pa30BaHHI0 TOHKOTO WITH TOJCTOTO ¢Tpylia, OTBAJN-
BAIOIEroCs TOJBKO B 1ePUOJL NOJHOTO BOCCTAHOBICHHS 3ITUCPMBI PEIMIIMCHTA B MECTC
nepecanin (Ha 12—16-piit gens). Muxpockonnuecky, naundas ¢ 8—9-—10-ro mus,
B FrOMOTpaHCcHIanTaTax nabmogaercsa HEGOJBIAS, HO YsKe XOPOmO 3aMeTHAN KJICTOY-
Hafg MHQUILTpanus, NpHYeM GOJBIIHHCTBO KIACTOK BICCH COCTABJIAIOT JIMMQOHATLI
(puc. 4), a gadec MOHOUNTONOAOGHEIC KIETKH M KJIETKH ¢ GOMBIIMM IPOCTPATCTBOM
MHTEHCHBHO 6a30QuIibHOIT ITA3MBL M ¢ KPYIJIBIM, HCCKOJIBKO DKICHTPUYCCKH PACIIOIO-
EHHLIM  AXPOM, KOTOPbI¢ MOKHO CHUMTATh LICPEXOAHBIMH (opMaMi JMMPOLUTOR
n mmasmatuuccknx kierox (Darcy 1952). Hexoropsie nuMpouuTsl 0Kas3bBAIOTCH
MEAY KIIETKAMM SITHACPMEL, TIe MOKHO HAGJIOATh IlepBble IPU3HAKMU IeI'CHEPAIK,
BRIDAZKAIONMUecsa ¢J1aboil 0a30PUIBHOCTBIO IHTONIABMBl KJeToK smupepmbl. Hexo-
TOPBIC U3 ITHX KIETOK Barkyomnmsupywotcs. Ila 9—12-piit icHs 31a KPYriaoKiIeTOIHAN
MHQUIBTPAUMH CTAHOBHTCSH TOPA3jl0 BRIpasuTelibHee W Gpocaetca B Taasa (puc. D).
OpnoBpemenno naGioaerest CHILHOC PacHIPeHHe M [ae 3aKYHOPKa 3HAUNTEIBIO
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THIePeMAYECKHX KAlMIUIAPOB M MEJKUX COCYNOB M HeOONBIION OTeK, OTTeCHAIOMUM
npyr ot ppyra ¢uépuiisl gepmsl (kopmyma). I'maBabiM ofpasom mop smumepmon
HaOJIOAAIOTCS MeJIKie M o0mupHse remopparuu (puc. 6), BETIAAANIME MAKPOCKOIH-
YeCKM KAaK YHOMAHYTHe TOYeHble KPOBOM3IMAHUA. lluTomnasma KieTOK sumjepMsi
B rOMOTpaHcIJIaHTaTe Bee Oollee yrpauymBaeT 6a3oduiabHOCTL M CTAHOBATCA 303MHO-
$UNBbHOM, KOMMYECTBO BaKYOIN3MPOBAHHKEIX KJIETOK 3MMAEPMbl YBeJIHYMBAETCH, KAK
M KOJIMYECTBO WHYUILTPHPYIOINX JUMPOIUTOB K OCTANBHBIX THIIOB KPYIJIBIX KIIETOK
uadunsrpara. Unuasrpanusa paspacraeTcs W 3aXBaTHIBAET BCK TMJIOMAjAb IOMO-
TpaHclaHnTaTa. HpoBomojurexy cuibHO yBenuuupapTes. MubpobiacTel roMoTpanc-
NJIaHTaTa CHJILHO JEreHepUpPYIOT U OKPAMIMBAIOTCA O4eHb cjab0, OT HEKOTOPHIX
ocTapTCA ToNbKo Tenu. Kosarenssie ¢ubpuiiisl Toe OKPAMIKBAOTCA OYeHb cJ1a6o
W COBEPIICHHO lEPeKPHBAIOTCA MHOMKECTBOM MHQHIABTPHPYIOmHEX KieTox. Hpome
JCTEHEPUPYIOMUX KIETOK MOMOTPAHCIVIAHTATA HAOIONAOTCA JUMQOUNTHL U OCTAJIb-
HBIEe THIbBl KPYTJIOKJIETOYHOH WHQWIBTPAIMK ¢ NUKHOTHYECKMMH ANpaMM, a jalee
MHOKECTBO (oJiee MJIM MeHee MHTEHCHUBHO OKpamuBaoIuxca 6a3oduibHEX Iapos,
BO3HUKAIOMUX B pe3ysbTaTe MX pacnajga. B sToT mepmop MH HaXOAMIM B MHPUIB-
TpaTe TaKke TUIMYHBE [JIA3MATHYECKHE KIIETKU, HO MX KOJMYECTBO OBIBAJIO HeBe-
anKko. B kpyriokserousoM mHQUIBTpaTe BO3pacTaeT KOJIMYECTBO I'PAHyJIONUTOB, —
60JIbIICHl 4acTbI0 HEHTPOPUIBHBIX, — TYYHHX KIETOK M NonubaacToB, KOTOpHIE
HHOTJa GaronUTHPYIOT MaTepHas OT paclaja KIeTOK, HO B HAMMX Tpenapartax ¢aro-
T3 OB BeIpajkeH oveHb ciabo. Habmogaerca HeKpo3 oNmMIePMBI M OCTANBHBIX
TKaHell roMoTpaHcnianrarta (puc. 7). OnHOBpeMeHHO B JIOjKe 110Jl TOMOTPaHCIIIaHTA-
TOM HaOJofaeTcd MHTEHCHBHASA PEAKIHs, XaPaKTepu3yOUlascsa aKTUBU3ANUECH
KJICTOYHBIX BJICMCHTOB PHIXJION COeMHUTENILHOW TKAHM, KaKadg HaGmojanach HAMM
upu 3axkuBiennn pans (XyrHas 1954). 3mech BeTpeyanTea TAMPOUATH, MOHOLUTEE,
noaubaacTsl, IepexofaHsie (GOPMBI MeKIy HHUMH, aMUTO3 IOJHMONIACTOB, MHOIO-
4HCJIGHHBIC ciiyuau MuTo3a PubpobaacroB, npoaudepanusa GubpodiaacToB ¢ HEKHBIMU
$ubpminamu. Vitak, ONHOBPEeMEHHO ¢ TeM, KaK paspymaercA ¥ Horufaer TKaHb
TOMOTPAHCIJIAHTATA, CO HA PAHEL BEIpacTaeT IPAHYNANMOHHASA TKaHb U MPOUCXOJNHAT
repecTpoiika TOMOTpPAaHCIJIARTATA. DTOT Ipoliece npoposuxKaerca 4—o5 paueit. Ilpomu-
depanua ¢udpobnacToB ¢ YUOpPMIIIAMA pacIPocTPaHAETCS 110 HAPABJIGHHIO K BepX-
Hell MOBePXHOCTH TOMOTpPAHCIJIAHTaTa, TINe HA TpAaHUNE HEKPOTHYECKOW THAHH
Habionaercs 3aMerTHas rpaHylonurtapHas unduabrpamusa. Taxk ke, Kak u npu
32)KMBJICHMN PAaHB, HA HOBePXHOCTH uPdepeHIupyomeiica rPaHyIANMOHHON TKAa N,
3aMEHAIOLIEH TOMOTPAHCIIJIAHTAT, HAXOMUTCA BHAYajle OlMH CJIOM KJIETOK OIIUIEPMH,
a jaJjiec TONCTBIA ¢Jo# GasoduapHOro snmMTesusi, N0 CBoell 3HAYMTENLHOH TONIIUHC
BRIPA3UTCIIBHO OTIMYAIIMICA OT SNUAEPMBI OKPYIKAIOMEeH KOMKU.

OnvcanHasg HAMM KapTUHA B IVIaBHBIX YePTax OJAMHAKOBA Y TOMOTPAHCIJIAHTATOB
aMOPUOHANIBHONM M B3POCIOH KoKu. Paspyimenue romMoTpaHcIJIaHTaTa HAcTynaer
Mmexny 10-m u 16-M gusamu nocie onepanuu. OxHAKO ciefyeT pasiaMiyaTh HEKOTOpbIe
NOAPOGHOCTH B XOfe JIeCTPYKUMH K NEePecTPOAKN TOMOTPAHCIIIAHTATOB 000MX THIIOB.
Mo Bupens, 4To B IpenapaTax B3POCJIOH KOMKHM KPYIVIOKIETOYHAs MHQUIBTpANUs
COCPEOTOYMBAETCH B IEePBOHAYAIBHHIX CTAAMAX IOJ SIHKJAEPMOii, B cJioe AEPMEI,
BOKPYI BOJIOCHBIX (JOJIMKYIIOB M )KUPOBHIX Kee3oKk. Crpyn, o6pasoBaHHbIA HEKPO-
TH3P[pOBaIlHOﬁ THaHBIO U pacCnajamIUMUCH KIIETKAaMU I(pyI‘JIOI{JICTO‘IHOI‘O I(IH(X)I’IJ'II)'-
TpaTa, y 9TOrO THIA FOMOTPAHCIIAHTATOB ObhBaer Goybmle; OTAENAIOTCA M HEKPOTH-
YeCKasl SIujepMa, U BepPXHHME CJIOM JEePMB 0 YPOBHA BOJOCHHX (OJUTUKYJIIOB,
B pe3yJibTaTe 4ero IPOUCXONMT MHTEHCMBHAA KOHTPAKIMA KOJUIareHHBX $ulpmii
peruurenTa, HabGofaoMascd NPy 3aKUBJICHHH pPaH, TaK 4TO IIOCJie TIOJIHOTO BOC-
CTAHOBJIGHHUs 3MUJEPMBl M CIAYIMBAHUA CTPyNa pasMepel pybma GmIBAlOT ropasmio
MeHbIIe TepPBOHAYAJILHBIX PasMepPOB TOMOTPAHCIUIAHTATA. ¥ TIOMOTPAHCIJIAHTATOB
33POABIMICBOH KOMKM KPYTIOKJIeTOYHasA MHQUIBTPALMA COCPeloTOYMBAeTCH BHavale
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HOJ[ BUMAEPMOIT, 0CTAIILHOIL TOMOTPAHCINAHTAT, KPOMe DUMICPMBI, KAKCTCS I[CIILIM,
OTHCIACTCH TOUBKO HEKPOTHMECKAs 3ljiepMa B dopMe 0Uelb TOHKOTO ¢Tpyma, uro
OPH MAaKPOCRONUIECROM HAOMIONCHUN JIETKO MOKeT YCROJB3HYTH OT BHUMaHMWsI.
Pasmepsr immomann, HORPHITOIT BOCTAHOBICHHBIM AMUTEJINCM, OCTAIOTCA TIOYTH TAKKWMII
JRC, KAK pasMepsl TPAHCINIAHTATA, YTO MOIJIO OBl BECTH K OMHOOUHOMY 3ARIIOUCHHIO
00 YETOMIBOCTI T PIKNBIICHY ST AMOPHOHAMLABIX TOMOTPANCILIAHTATOB.

1/ oem OpHBLe 20MOMPAHCA AAHINAMDBL

Cepus 111, llpu BroOpHUHBIX nepecajikax TPAHCTIANTATLI OT TOTO 1Ke JLOHOPpaA OTha-
nam mekay 7-m i 10-m nusasu. MuURpockonnuecKkas kaprina 5Toro THIIA OTBevacT
TOMY, UT0o OBLI0 HaMH OIMCAHO Y NEPBHYHBIX TPANCHIAHTATOB, TpHYCM He ObIIO
3aMeTHOI PA3HUIGI NI B WHTCHCUBHOCTH, HIL B KAYECTBCHHOM COCTAaBe KPVTIIORICTOY-
HOIT MAQUABTpAILIA.

Komburnuposannve asmo- u comompancnaanman

Cepus ['V. Ocofenno marisajmo ObBajo CXOACTBO HEPBUUIOIO 1 PHIKIBICH s
U pasyiune fanbHelmmx cyae (no mereuennn 8—9-ro jang) y KOMGHARPOBAHHBIX
TpancniianTatoB. B TecHOM cocefieTBe 3jiech MOKHO HAGIMONATH O;IHOBPCMCHHYIO
BACKYAPH3ANMO 060UX THIOR, a Ha 8—9-blil JeHh PABHUILY MCHGLY HIMU: B aBTO-
TpaHCINIAHTATe HHPUITBTPALMH HET, B €T0 COCYAX HC 3AMCTHO HHKAKHX M3MCHCHMII,
TOIJIa KaK COCY/bl TOMOTPAHCIUIAHTATA CMIBLHO PACIIMPCNBl, HAOMIONAIOTCS MEJKIe
KPOBOWBITHSHIS J{ HUTCHCHBHAA MHQUITRTPALLHST TOMOTPAHCIIANTATA BBIHCOTIHCAN-
HpIMEI THiamMy Kkiertor. HeoOxomumo orMeruts, wTo unduasTpamia n cocymancTnic
M3MCHCHIST  OTpaHuunBaoTes  o0acThio  TOMOTPAHCIUTAHTATA, XOTA Ha TPARMILC
0GOMX THNOB TKaHeli HAOMONAIOTCH HEUETKAC NEePeXojsl KaTlNAPOR U3 OHOIO
TpancirapraTa B pyroii.

Iomompancnacumayus y mouweii

Cepus V. Jlectpyruns 3jiech nporerana Me;xay 9-M n 14-M ueM nocie nepecajsi.
PeaynbTarhl  MUKPOCKONHYCCKONO HCCIEOBAHMSI aBTO- M TOMOTPAHCIIAHTATOR
¥ MBLUIICIT OTBEYAIOT KapTue, omucannoii y cepuit I n 11. M specs navano paspymenns
FOMOTPAHCIJIAHTATA XAPAKTEPU3YeTCH CHIIBHON KPYIVIOKICTOYHONH WHQUIAbLTpanHeii
¢ DONLIMAM KOINYCCTBOM JIMMPOUUTOB.

Fomompancnaanmayus y 2-1e0eavnula qonaam

Cepus VI. 11 37ech MBI B TCuCHne TPUIKMBIICHHS M ;(€CTPYKIMK TOMOT paHCTIANTATa
HAXOIIL TY ke KapTHHY, Karas Oblia onicaHa Boimie. B KPyriokieroynoM unduiin-
TpaTe, — i 3ICCh BeChMA 3HAYMTCILHOM, — MBI CPEIH MUMPOLHTOB W KICTOK Nepe-
XOJHOTO THTIA uanic HaXOJuJin IJla3MaTHUecKne KICTKU. bBpocannes B riasa TaKmke
O0IHpPHBIC FEMOPPATHA B HAYAJC HPOICCCA eCTPYKINMY.

Lemepompancnaanmamaut
Cepus VI/. llpy Hamnx ouplTax reTepoTpaAHCIIAHTATHL CIYILNBaNCE Ha 7—10-1iil
aeHb. Yepes 24 uaca nocsie nepecajiki MEKPOCKOINYCCKUE HeCACLOBANI BCKPBIBAIOT

IO KpasgM K1 CHU3Y TeTCPOTpaHCITaHTaTa BL]pallHT(‘ﬂbelﬁ IReCcydaT M 3aMCTHYIO
HH(I)MJI]:.T[)HL[HIO. BoapmmaerBo  Kietor ml(ImJlepa'ra COCTAaBJISIIOT 3]ICCH HO];ITp()-—
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GUIBHBe IPAHYIIONUTH, Aajiee 3Jech BCTPEUOTCA 903MHOQUAB!, ANMQOLNTE, Hepe-
xomusie gopmbl u nosaubiacter. Yepes 24 waca mocsie mepecajku HHQUIIBTPALNA
3TOrO THNA PACTPOCTPAHAJIACH Yyke TI0 BceMy TeTePOTPAHCIUIAHTATY, IIPUYeM Y He-
KOTOPHIX OTIBITHBIX FKMBOTHEIX OHa ObIBajla YMEPCHHOI, & Y JIPYTAX — OYCHB CHIIBHOL
(puc. 8). B rTeuenue caeqyomux jHeil HHQUILTPAUNS 1eTePOTPAHCIIAHTATA, CO-
CTOSAMAA 1O 0OALINell 4acTu 13 I'PAHYJIONMTOR, COXPAHACTCH; O HAJMUIE BaCKYIA-
pusanmu TpaHCIUIaHTaTa HA 4—O-Blil JleHb CBUJICTEJLCTBYIOT Pa3peshl COCY/IOB Ha
mpenapaTax. Ml He HaGIOManN 3ech MATO3a B KJeTKax oumjaepmsi. [ercxepa-
TUBHBIC N3MEHCHHS DIMJAEPMbI HACTYNaju B HAMKX OIBITAX OYeHh paHo, Hab.o-
Aanuch yie Ha 4—O-Blil IeHb 1 IPOABIAINCH, — TAK jKe, KaK I 11PH rOMOTpPaHCIIIaH-
TaTax, — yTparod 6asomILHOCTH NUTONJIAZMBI KJIETKAMY S1HIACPMBI I UX BARYOJII-
saiueii. Cpenu KIETOK 3NUAEPMBI MBI yike Ha O—O0-0ii gens BeTpevasm JIeHKOLMTHI .
B undunsrpare Bo3pacTaeT KOJMYECTBO NUMPOLIUTOB, KIETOR NEPeXOHOTO THild
I TaasMaTuuecKux Kaetok. Ha 6—7-0it jeHp OOmMPHBEIC TeMOPParii OKPBIBAKT
BCIO TIJIOIIAAb FeTepoTpaHctantaTta (puc. 9). Muorue us n8QUIABTPHPYIONMUX KIETON
PacnajaloTesi B MCJIKYIO 3ePHUCTOCTh. ONHePMa M OCTANbHBIC TKAHM I'CTepOTpaHC-
IJIAHTATA HEKPOTU3NPYIOTCA. B jI0jKe MO reTepoTPaHCUJIAHTATOM IIPOTERAeT TaKa
ke peaxiyA PHIXJION COEJIMHUTEBHON TKAHM, Kakaa Obpula omucana y roMoTpanc-
naasrara. 11a 8—10-p1i genb HEKPOTHMIMPOBAHHBIH reTePOTPAHCHJIAHTAT BHITAJIKM-
BaeTcsi B pesyibrare OypHOit peaknnyu TKAHM PENMIIMEHTa, HA ero MecTo €O Jia
paHbl HAJBUTACTCSl TPAHYJIALNOHHAA TKAHB, ¢ KPACB pAHBl BOCCTAHABIMBACTC:!
SOMjiepMa PCLENNCHTA, HAJBHIaOMAACA 10J THaHbl ObIBUIEry reTepoTpaHCcHIal-
tata (puc. 10). Ha 9-—10-B1it flens cTpyn oTHagaer M Ha ero mecte octaercsi pybeuw.
IIOKPBITBI BHICOKUM, 3HAUNTENBbHO 0az0@UIILHBIM BONTENHEM.

Auckyceus

Mpbl onvcasiu xapakrep HepBHYHOTO NIPHKHBICHHA aBTO-, COMO- W TreTepoTpanc-
LAAHTATOB H MOPPOIOTHYECKYIO KAPTHHY JIeCTPYKIAM FOMO- M FCTEPOTPAHCITIAHTATOR.
VYV TOMOTPaHCIIIAHTATOB MBI HPH TOAPOOHBIX MHEPOCKOIMYECKHX MCCIeI0BAHMAX
OTMEUal BHAYaJie YMePCHHYIO KPYIJIOKIeTOUHYI0 HHQUIBTPALHNIO, IPEICTABICHHYIO,
I7IaBHBIM 06pasoM, IUMPOIIUTAMH i CTAHOBANYIOCA B TeUCHHE jlalibHelImero passuTis
Bce 60Jiee BHIPA3UTENILHOIN. Y MBIIeH, KPbIC 1 UBIIIAT 0HA OOBIYHO COTPOBOIKIACTC
paspymenneM romorpanciiiantara. OJHOBPEMEHHO ¢ YCHICHMCM RPYTIOKICTOYHOI
MEQUABTPALMKH MBl HAGMON@y B TOMOTPAHCIUTAHTATAX THICDEMUYECKUC M Jlazke
3AKYTNOPEHHBIC COCY/BL ¢ MEIKUMH M OOIIHPHBIMI TOUCUHBIMU KPOBOHSITHAHRAMH,
MOpgoIOTHUeCKH XapaKkTepusyolie TpeKpanienne KpoBooGpaiieHuss B TOMOTPaH¢-
nsantaTe. MBI CUMTAEM BAKHBIM TOABJICHMC B H1LMICPMCE ICTCHEPATHBHLIX H3MEHEH il
B CBABM ¢ KPYIVIOKICTOUYHOM MHQUABTPALMe]l U pacna;( caMux KICTOR MHPUILTPATA,
npabmonaonuiicss B cOCEICTBE ¢ JereHepUpYONMMA KJICTKAMU IOMOTPAHCHITIAHTATA.
OTcojla MOMKHO CieflaTh BLIBOA O CHEIAPHUYCCKOR POV AuMPOLUTOB B CMBICTIC
FHMOTE3B 0 TOABO3e aHTHTesl ATMMKM KietKamu. llo Hamemy MHeRWMIO, HOCKOIBKY
BOOGIIE IONYCTUMO UPEANoJIararTe Hajmyie cuemunueckoii poian MHQHIBTPUPYN-
OIUX KIEeTOK, ¢JelyeT TOBOPATH 0 KIeTOUHOH WHQUIAbTpauuu in toto, nMes B BUAY
KpoMe NIMMPONUTOB, Hanbojee MHOTOUMCIIEHHBIX B BTHX CJYYaAX, TANKe KIETKII
HIEPEXOJLHOTO TUIIA H 1171a3MATHYECKUC KJeTKH, NpejicTaBisloNe, BCPoaTHo, GyHK-
HMOHAJBHBIE COCTOSIHHA OJHOTO M TOTO ke Tuua wierok. Darcy (1952) ncemenosan
KPYTJIOKIETOMHYIO HHQHUIBTPAIMIO B TOMOTPAHCIIAHTATAX Y KPOJHKOB U Ha3Ball
fIEPEXOJIHBIC THIIBI KJIETOK «HEe3PeJbMW» NJIa3MAaTHYCCKHMM KIETKAMW, TIpHYeM
HOJBIIYIO Y4ACTh KICTOK KPYIIOKIETOYHOr0 MHPUABLTPATA ¢ MOPPOIOTHICCKON TOUKM
APEHUsi MOJKHO OBLIIO TIPOM3BOMMTE OT JIMMQOIMTOB, & MEHBIIYIO YACTh — OT PETHKY-
JAPABIX KIETOK. VITaK, MOKHO ¢lefiaTh BBIBOJ, YTO NJIA3MATHYECKHE KIIETKH B TOMO-
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TPAHCIJIAHTATaX OBIBAIOT IPEMMYINECTBEHHO IMMQPOMUTAPHOIO HPOHCXOAGICHUSI.
HeaTensHOCTL TPAHYIOUUTAPHHIX JICHKOUMTOB, KOTOPBE — 110 HAIWM HAGIIOjC-
H{AM — IPAHUMAIOT YYacTHe B PeaKIUN TOJIBKO LO3JIHEee, HATIPABIICHA 3/eCh, IJ1aBHBIM
00pasomM, Ha OT/eJIeHne HeKPOTHYECKOH, Pa3PYIMCHHOMN NPe;MIecTBOBABIINMA THIAMN
KIeTOK TKanu. Hecmorps Ha To, 9r0 B mpemaparax Darcy (1952) B romoTpancnian-
TaTaX y KPOJIMKOB Beerja Habmojanach JeiikonuTapHasi MHQUIbTPALMA, 5TOT aBTOP
BBICTYIIAeT IIPOTAB MHEHMA O clermuduueckoii posn auMPOUMTOB, TOYHEEe, — HX
pemanuieil poJim B Tpollecce AECTPYKIUM TOMOTpaHclanTatoB. Ilo ero Mmennio,
JMMQOIUTEL CBOMMH 3H3UMAMM MOT'YT CIIOCOGCTBOBATE Pa3PyIIeHMIO IPOTeHHOB TPaHC-
nnanTata. Mexoms ma pabor Trowell-a (1952) o uyscrButenbHOCTH HumM@ounton
K HeJ0CTATKY Kuciopopa, Darcy cuumrtaer Haumbosiee LPOCTHIM 0GBLACHCHMEM HPO-
HCXOKICHUA Pa3pPyMeHHbIX JUMPONNTOB B FOMOTPAHCIIAHTATE KMCJIOPORHOE T'0JI0-
jlaHie TKAaHU B pPe3ylibTaTe NPEKpamieHHA B Hell KposooOpamexus. Yro wacaercs
N7a3MaTHYECKUX KJIeTOK, Darcy orpunaer HMX 3HAYCHHUC JUIA ACCTPYKIUU TOMO-
TPAHCINIAHTATOB elle peluTesbHee, YeM B ciyuae JNMPOIUTOB, XOTA U HC TOBOPHT
UPAMO, YTO IIasMarTudecKkue KJIETKM HC MOTYT BBIIENATH B TOMOTPAHCIIAHTAT
antatena: «Pesopbruonnas Teopus QVHKIMM IUIA3MATHUCCKUX KJIETOK JIydINe
OOBACHACT NOTY4eHHBIe Pe3YJIBTATH, YeM TeOPHs BBIJCJICHUS aHTUTCI, YTBOPHAIACT
Darcy, ccwimaacs na paGotst Dubois-Ferier (1951), woTopsiif HmomucpxuBaer, uTo
[JIABHOM (yHKIMeil 1171a3MaTHYeCKNX KIICTOK SIBJIAETCA Pe3opOuis U HeliTpanusanns
uyKepoinpix nporewnoB. Opmaxo Kidd (1950) u Ellis ¢ cotp. (1952) noxasanm
HATHYNC HUTOTOKCHYECKOTO JefiCTBHs, NHKYOHUPYS 3JI0KAUYCCTBEHHBIC KIICTKN ¢ KJeT-
KaMy JnM@aTHUECKOTO Y3Jia MbIIIM, HPeBaPUTCIIBHO UMMYHM3MPOBANHON TOH IKe
OLYX0JIbI0. JIuMPONNTH HEMMMYHU3MPOBAHHBIX MBIIIEH He 00JIaj{alil OTHM JeiicTBHCM.
Hanporus, Medawar (1948) ne HaXOAUA MUTOTOKCHYECKHX AHTUTCN IIPOTHB TOMOJIO-
TMYHEIX KJICTOK ONUACPMBE B INIMPATHICCKUX TKAHAX UMMYHH3UPOBAHHBIX KPOIHKOB.
Billingham w Sparrow (1954) namum, uTo TunMunas MecTHas# peaKnusi, IPoTeKa-
omas B JlepMe PR Pa3PYMICHUM TOMOTPAHCIIIAHTATA, OCVIECTBIACTCS TAKMKC
B nuddepennnpyomeiics TPAHYIAUMOHHON TKAHUM PeluIIMenTa, eciu JUif Iepecajiky
TPHMEHARTCA SUUICPMANBHBI TOMOTPAHCIUIAHTAT, 1PUYMCM H 3JeCh XapPaAKTCPHbI
KPYTIJIOKIIETOUHAs PCAKIUA M 38CTOH KPOBH B COCYJAX, ¢ MOBCPXHOCTHHIMU 3PO3HUAMA
nx suporenus. Mitchison-y (1954) ynanace nepenavya MpimaM naccMBHOrO MMMYHM-
Tera | muMdocapkoMe NyTeM nepecagru vMdaTHdecKnx yajos, HO He yjaBajach
repesiaya ¢ UOMONIBIO CHIBOPOTKM UJIM TiepeTOHealbHoOro aKcecyxata. Burnet (1949)
MOJIaraeT, YTo MCXAHU3M ACCTPYKIHUU TOMOTPAHCILIAHTATOB 10106CH CBePXUYBCTBU-
TellbHoCTH K TyOeprymuny. Ilo ero cmoBam, pu cOnmpUMKOCHOBCHHI TPAHCIIAHTATA
¢ KJAeTKAMHU XO3AMHA MOKCT IPON3OHTH MCCTHOE BBICICHUE ATHX (Pa PMAKOIOTHYECKH
AKTMBHBIX BelICCTB, BHI3LIBAIONAX HEKPO3 1PN BIOJHE Pa3BePHYTHIX TYGCPRYIIHA-
HoBhIX peaknuax. Billingham (1954) B ¢cBoem ncesiepoBanny, HOCBAICHHOM JOKa3a-
TeJIBCTBY HAJIMUMA HMUTOJIOTUUCCKOH aKTUBHOCTH B CBIBOPOTKE M PA3JIMYHEIX Ipena-
paTax M3 TKaHell MMMYHHBIX 3UBOTHBIX, HPUCOC/MHAETCH KO B3TIANLY, YTO, KPoMe
areHTa XapakTepa HAPKYIANDYOINX aHTHTEN, 3IeCh MOI'YT JEHCTBOBATH HA KIICTKU
WU BeNecTBa B CBA3ANHOM COCTOAHUM, — OBITh MOMKET, ¢aMH aHTHTENA, KOHTAKT
KOTOPBIX ¢ @HTUICHOM Bbl3BIBaeT BbACeHHe HeclennduuecKuX akTMBHBLIX ¢apma-
KOJIOTHYCCKAX BOIICCTB, ABIAIMXCA HPUYAHONH HEKPO3a TOMOTPAHCNIANTATA.

Tlo muenuio Eichwald-a (1953) Boamosno Tarkske, 9To A JIeCTPYKIUNI TOMOTPAHC-
IJIAHTATA HEOOXOMMO HCCKONBKO THIOB aHTUTE/, KOTOPBIC MOTYT JCHCTBOBAThH Pas-
JHYHO: OJIHU 1I0CPEJICTBOM BOCIANTETbHOMN Peakiuy My BacKyJIAPN3AUN, JIpyrue —
TelicTBYA IPAMO Ha KICTKM TpaHcIUlantata. UYTo Kacaercs poJid BacKyIsAPH3AIMH,
onpitel Medawar-a (1948) ¢ BeIKRUBaRMEM HeBACKYJIAPU3UPOBAHHBIX TOMOTpAHCIIIIAH-
TATOB B IlepefiHel KaMepe riasa cHenu@UYECKM HMMYHH3NPOBAHHBIX KPOIUKOB
TOBOPAT 0 0oAbMOM 3HaveHuu sToro dgarrtopa. C apyroit ecroponnt Merwin u Hill
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(1954) nowasanm, 9TO HEBACKYJAPU3NPOBAHHEIC TOMOTPAHCIIIAHTATH B HOXKOKHOH
TKaHM paspyWIAlOTCsA, ecim OHM Oblu mepecaseHbl CrenuUYeCKH UMMYHH3UPO-
BAHHOMY pelunueHty. B cBA3M ¢ BOIPOCOM MEXaHH3MA eCTPYKIHA FOMOTPAHCIIIAH-
TaTOB 0COOEHHO MHTEPECHBI MCCJIeNOBAHMA TOMOTPAHCUIAHTATOB B AU(PPY3MOHHBIX
kamepax. Algire (1954) u Prehn (1954) npusopaT, uro BO3MOKHO LOMIEPIKMBATH
JRM3Hb HOPMAJbHBIX ¥ 3JI0KAUeCTBeHBIX TOMOJIOTMYHBIX KIIETOK C IOMOUIBIO aJI9KBAT-
HOTO TIATAHMs B OPIOMHOM IOJOCTH MBIiel, ecH KaMepsl ¢ TMOPUCTOH IJIeHKOM
OTJIeNSIIOT UX OT KIIETOK K TKaHefl X03AMHA. BBUIO yCTAHOBIIEHO, 9TO B 9TUX YCIOBHAX
FOMOJIOTMYHEBIE KJIeTKM MOTYT BBDKMABAaTh W B HMMMYHM3MPOBAaHHOM XO3fAMHE, HO
HEKOTJIA He cnocob6sl camu Bei3BaTh nmmysuTeT (Prehn 1954). Yro kacaerca 3HaueHns
JMMQONUTAPHOR PeaKiuM s AeCTPYKIMK FOMOTPAHCILIAHTATOB, faHusie Weaver-a
(1955) cBUJETEIBCTBYIOT B HOJIB3Y TOLO NPEIIONOMEHHA, K 4eMy MOJKEM 11pUCOeIH-
HUTHCS M MBI Ha OCHOBe IOJIYYeHHBIX HaMH pe3ynbTaToB. B pabore Weaver-a cHosa
GBUTO OTMEYEHO, 9TO TOMOTPAHCIIIAHTATH (KPYKOYKY BIUePMbl) BEUBAIOT B 1UPPY-
3MOHHBIX KaMepax ¢ HeIDOHUIIAeMBIMHU JJIA KIETOK CTCHKAMU Jarke B Tesie ipefiBapu-
TeJIbHO MMMYHH3UPOBAHHBIX T'OMOJIOTHYHBIX X03feB. OIHAKO FOMOTPAHCHIAHTATHI
He BRUKMBAIOT B TETEPOTOJIMYHEIX X037€BaX, B 0COOCHHOCTH ecM OHU Obli UMMYHH-
SMPOBAHK, YTO MCCJICAOBATENH IPUBOAAT B I0KA3ATE/bCTBO TOTO, YTO KAMEPHl IPo-
HMIaeMBbl s anTuTesl. HanpoTus, TOMOTPAHCUJIAHTATHL B IPOHMI@EMBIX JIIA KJIETOK
KaMepax NOormGapT B FOMOJIOTHYHBIX XO3seBax depe3 2 Hefleiu (a B MMMYHM3NPO-
BAaHALIX — paHbime 2 Hefelb), NpH ABIeHHAX numponmraproii musasuum. Ecmm
B KIIETKOHeN pOHNIAeMbIX Au(@ysMOHHBIX KaMepax KyJIbTHBIPOBANUCH M30JIOTUIHBIC
110 OTHOMIECHWIO K XO3AMHY KJICTKA SUMACPMSI (8BTOPHI NOJB30BAJMCh OJIM3KOPOA-
CTBEHHBIMY IITAMMAMU) COBMECTHO ¢ KIIETKAMM CeJIe3eHKH U3 MBIIIY, IPe/(BAPUTEJIBHO
WMMYHH3HPOBAHHON TPOTHB KJETOK TKAHEBOH KYJIBTYPHI, TO KIETHM ONHACPMEI
B Kamepe TornGanu B Tedenue Hefleu. [fo MHenMio aBTOpPOB, ecili IMMQPOUUTH NPHU-
XOfAT B COTIPMKOCHOBEHME C KJIETKAMH, IPOTHB KOTOPBHIX OHM OBLIM WMMYHH3UPO-
BAHHEI, TO ocBOGMKAaOTCA uPdysHper BemecTsa, K ofa TUNa KIeTOK 1orubaroT.

Yr1o KacaeTcd HapyHmICHUsT KPOBOOOpPAUIEHMA B OMOTPAHCIIAHTATe, KOTOpoe, 110
Taylor-y (1955), ciefyer cuuTaTh HayaJbHLIM MOMEHTOM JECTPYKIMU LOMOTpPaHC-
[JIAHTATa, TO TOJIydeHHbIE HAMM DPe3YJbTAaThl HE NOATBEPRIAIT 11PCUOJIOKeHUH,
4TO HAPYIICHME KPOBOCHAG:HCHIA MOTIIO GBI CIIYKHTh HENOCPEICTBeHHOI Hecnenudu-
YecKoit MPUUMHON paspyleHys ToMoTpaHciulanTaTa. M3 mamero ouncanus MOMKHO
BHJIETB, UTO jleeHePATUBHbIC U3MEHEHUs! B dIUePMe HAUMHAKTCA B CBA3M ¢ JHEMPO-
IMTapHOI HHUILTPaALHEll UN PaHbIIe, WIIH-OHOBPCMEHHO ¢ IIOABJICHHCM B TPaHC-
[7IQHTATC TOYCUHLIX KPOBOMBJIMAHNA M OYeHb BLIPA3UTENIHHO IIDOABJIAKTCA HA Cjie-
JLyIOmiHil e Tocie Hapymenus mupryaamuu. Scotthorne (1953) HabJ0/1a7 ieTeHe-
paiuio >HMAePMsL uepes 24 uaca Tocie HAPYIIEHUs KPOBOOGPAIEHNsA 1 CliPABEINBO
PACCYHIACT, YTO HeT IPHYUHEI, TodeMy Obl FOMOTPAHCIIAHTAT K Ge3 MMPKYJIANMN
HC MOT B TeYeHWe M3BECTHOTO BPCMEHHM IOJYYaTh UMTaHue myTeM muddysnu 1nomobHo
TOMy, KaK [0 BaCKYJspu3ainu (nepseie 3 HA nocne nepecaiku). Ilpn cpoux rucro-
XMMHYECKHX uccienoBanuax’ Scotthorne (1953) mamen, uTo. B mercHepupyrouux
KIIeTKAX 3MUepMbl McuesaeT PUOOHYKIIEMHOBAsA KMCJIOTA, HO BCe elle HpPUCcyTCTBYeT
IIIAKOTCH.

Muenue Conway-a (1952), 4T0 ¢eTh COCYNOB I'OMOTPAHCIUJIAHTATA HEIOCTATOYHA,
MOKHO, MCXOJA 13 HabofeHMil MHOTOYMCIIeHBbIX Pa3pe3oB COCYAOB B Ipenaparax,
tarKe 0TBepruyTh. Scotthorne (1953) mceacpoBas BacKy/IApusanuio aBTo- 1 IOMO-
TPAHCIIAHTATOB MAKPOCKOMITMCCKI, 1P MECTHOM HANOIHEHHH COCYNoB Gpompeno-
JIOBBIM CHHUM, M MHKPOCKOIIWYECKHU, HA IperiapaTax M3 yKUBOTHBIX, KPOBAHOE PYCIo
KOTOPHIX HATOMHAOCH PACTBOPOM TYIIHM, M He HAXOAHMI PasHMLBL B ObICTPOTE M pas-
MCpaxX BACKYIAPM3AIMA MeKLY aBTO- K TOMOTPAHCIITIAHTATAMA Y KPosukoB. Heenepto-
BaHWMA BACKYJSPHU3ANMU TOMOTPAHCUIAHTATOB in Vivo B NPO3payHHIX Kamepax
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(Conway ¢ corp. 1951, 1952, 1953a, 19536) HY}KHO TIPUHEMATDL ¢ OCTOPORIOCThIO,
TaK [KaKk aBTOPLl CaMU NMPUBHAIOT, YTO YiKe Yepe3 HeCKOABLKO JHCIl TOMeXOI OTuen-
BOCTI HAOJMIOACHUS B OTHX KaMepPax sABJSACTCA GONbUIOE KOMIUECTBO MOIKIICTOUHO
snnrocrit (Conway 1951). B easn ¢ atum Bonpocom uHTepecHsl 3aMevannsa Algire
(1953), uro rTpancnmantare, BIsTHC WA pacTymel TRamMM, -- Kak OHyXoJu uian
SMOPHOHATIBHEIC OPTanbl, — B IPOICCCe BACKYIAPHBAMNN HC ACCHBHBI, X COCYLh
PAR3PYUICHEI He BHOJIHC, — HAlPOTHB, B UX dHJOTesmn naGmoaaceres npoaudepais .
' BOSHUKACT (BA3L ¢ COCYNAMI XO35MHA, TaK 9TO PCBAKYIAPH3ANASA HCGOITRIINX
HMILTIAHTATOB BO3MOZKHA B Teuenue 24 vacos.

Tounas mokannzamus KpyIIORICTOMHOTO WHQUABTPATA W IPCRPANICHHST KPOBO-
obpanenns B Hamelt cepui KOMOWHUPOBAHHBIX aBTO- 1 TOMOTPAHCILIANTATOB, 17e Ha
CTBIKE TRAHEI KATMISIPHI TICPEXOJIITH U3 OJTHOTO TPANCILIANTATA B APYIOi, — HERITO-
92CT BOBMOAHOCTD HAJTHUWA HeCHCIMPUUeCKOTT PeARINIH, ColPOBOHIAIONICIT TONBKO
JCCTPYRIMIO THAHCH.

V¥ rerepoTpaHcnIaHnTaTOR PCAKIMA HA UYIRePOJIHYIO TRAUbL NPOABIACTCS 11 MOPPO-
AOPMUCCRN TOPA3/I0 paHbIle, — yike uepes 24 yaca 1mociie nepeeajgsn, — B BHjC GoJice
AHAUNTCTILHOTO 3Kccygata W HoJiee WM MeHee MHTCHCHBHON RICTOUHOI WHPHITB-
Tpauin, B ROTOPOI lepBOHAYAMBHO UpeoGianaoT rpanyiaomutel. JlerenepaTunimie
HBMCHCHHA B OIHCPME TOMOTPAHCILTAHTATOR MOABIAIOTCA ouclb pano. I3 Tewewne
AQIBHEAINCTO  PAsBATIA KJIETOYHAH PCAKIMA B TOMOTPAHCIZIANTATC C(TAHOBHTCS
KkavecTBeHHO Oosiee pasnoofpasnoii, Kark 6bIT0 HaME OlICAHO, W TOMOTpancIranTarT
(¢yAst 110 MHOTOUHCTICHHBIM Pa3pesaM coOCyIOB M OOINPHBIM TeMOpPATHAM, XOPOIO
BACKYJISIPU3UPOBAHHLIN) BHITAJKHUBACTCS B BHE HOKPOTHUCCKON TRATN Hnpw npu-
sHaKax OypHOIT peakin OKpysRaIMuUX TRaHeil perimenta. Tak Kak Gbi0 BOIMOMHO
AOKA3aTh HAJMUNE NPCIHNHUTHHOR M IUTOTOKCMHOB TPOTHB YEIOBCUCCKON 1KOGKN
Y KPOJMKOB, WMMYHA3UPOBAHHBIX B3BCCBIO BTOi rerepoisornunoit tramn (Eich-
wald 1953), n rak wkak, 1o nannsim Weaver-a (1955), B mndpdysuonnbix ramepax,
HCILPOHUIIAGMBIX JUT5L RICTOK, B TEJIC IETCPOJIOTHYNBIX PCIUICHTOR BHCTPO HACTY-
TACT CMCPTh KIICTOR KYIABTYDHL, TO B CJHYYAAX TCTCPOTPANCHNAHTATOR MOIKIO, —
HOMUMO Pe3KOIT pearuuu, npospsiBieiica NP HAIINX ONBITAX B dopme OblcTpOH
KICTOUHON MHQUABTDPAUNH, — TpPeANoJlaraTh § CYHICCTBOBAHHE GOCC 3HAYNTCIh-
HOTO HECHOCPEICTBCHIOTO ICHCTBUA QHTHTET Ha KIICTKH TeTepOTpancIianTata.

Peziome

1. Mut QlHcain XaparTep UCPBHYHOTO IIPURABJICHHUA aBTO-, TOMO- i reTepo-
TPAaHCINIAHTATOB H M()I)q)OJT()Fll‘IO(?I{)'I() raptuny HAeCTPYKUMU TOMO- 1 rereporpaHce-
IJTAHTATOR.

2. Iabmopanach xapakTtepHasi WHTCHCHBHAS KPYTNORJACTOYHAS HHPUABTPaLLMs
¢ npeobrajanueM AMPONUTAPHBIX KIETOK, MOCTOSHHO COILPOBOIRAAIOMAA JCCTPYK-
HHIO TOMOTPAHCIJIAHTATOBR Y MBIIIEi, KPBIC W IIBINIISIT.

3. 1pn ROMOMHMPOBAHHBIX aBTO- W TOMOTPAaHCIUIAHTATAX DTa nHGUIBTPaIMs,
A TAKKC HAPYUICHASE KPOBOOGPAMEHHS CTPOTO OPraHMYMBAITCA 06JACTDIO TOMO-
TpancuaanTata.

4. B cBasn ¢ KPyriokaetounoii wuduabTpauueil Habmoganncn JACTCHEPATUBHDIC
HIMCHCHHA B RICTKAX anuuepmel v B Gubpobiactax roMoTpaHclsIanTaTa — OIHO-
BPEMEHHO ¢ JleTeHepanueil ¥ pacnanoM MHPUABTPUPYIONINX KICTOK.

9. Y TeTepOTPAHCILIANTATOB GBI OTMEUCHDL: OHICTpast peaknus B gopme yMmepen-
HOH MIMM CHITBHOI NefikonuTapHoli nudnasTpanmn Ve "epes 24 waca uocye nepe-
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cake, OBICTPO HacTyNaomue jereHepaTUBHble M3MEHEHMA BIMAePMBl U BHITAJIKM-
BaHUe TeTapoTPaHCIIAHTATa B pedyJibraTe OYpHOH peaKmud JIOJKA B THKAHAX pemnu-
ITHCHTA.

(Taba. XXXIII, XXXI1V, XXXV, XXXVI)
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On Questions of the Mechanism of Destruction of Homotransplants

Comparative histological studies of auto-, homo- and heterotransplants

J. CHUTNA

Summary

A histological study of auto-, homo- and heterotransplants in mice, rats and
chickens was undertaken with the aim of determining the characteristics of cellular
infiltration during the healing of homo- and heterotransplants. In homotransplants,
first of all slight round cell infiltration represented mainly by lymphocytes was
observed, which subsequently increases in intensity and becomes very marked.
This round-cell infiltration regularly accompanies the destruction of homotransplants
in mice, rats and chickens. Concomittantly with the development of the round-cell
infiltration thrombosed blood-vessels were observed in homotransplants together
with minute as well as more extensive haemorrhages. The appearance of degenerative
changes in the epidermis in connection with round-cell infiltration and the disinte-
gration of the infiltrating cells themselves may be considered as important, since
from this the specific role of the round-cell infiltration and primarily that of the
lymphocytes can be assumed in accordance with the hypothesis on the transport of
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antibodies by these cells. Granular leucocytes, which do not participate until later,
according to our observations, in local reactions during the healing of homotrans-
plants, are concentrated primarily on desquamating necrotic tissue. In combined
transplants, where skin grafts were transplanted insuch a way, that the autotransplant
is placed between two homotransplants or vice versa, the lymphocyte infiltration
and circulatory disturbance were localised to the region of the homotransplant. In
the border region capillary branches transgress from auto- to homotransplants and
vice versa. The heterotransplant reaction to a foreign tissue is also morphologically
expressed much sooner (already 24 hrs after transplantation) and is characterised
by marked exudation and cellular infiltration with a preponderance of granulocytes
which is of different intensity according to the species studied. Degenerative changes
in the epidermis of heterotransplants were already observed 4—5 days after trans-
plantation. Cellular infiltration in heterotransplants becomes qualitatively still
more polymorphocellular — in addition to granulocytes there is an increase in
lymphocytes and the heterotransplant which is already well vascularised on the
3rd—4th day according to observations, contains extensive haemorrhages by the
6th—8th day and as necrotic tissue it is replaced by surrounding tissue of the host
in the presence of an intensive reaction. Questions of the mechanism of destruction
of homo- and heterotransplants are discussed.
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FOLIA BIOLOGICA

Tom. II. (1956) — Fasc. 5

Nmvynonornyeckoe cOiausKenue y Kphic N0 OTHOHIEHMIO K MbILIMHOI
onyxommn Crocker-a B smOpuorenese u nmocraMOpuoreHese

s1. TPO3]TAHOBUY
Buosormicexiit nucruryr YCAH, skenepumenraabaast Gio10us u reHernka, 1Tpara

ITocmynuao 6 pedaryuio 16 VI 1956

Omucadneie 10 CUX NOP HOJIOMKATENbHELIC PE3YIIbTaThl HMMYHOIOTHUCCKOTO COIM-
JKEHUs Y TCLIOKPOBHBIX JKUBOTHBIX OBUIM TIOMYYeHbl IYTCM BBCICHWS PCHUIACHTY
crieruuYecKoro anTUresa M B TedeHue amGpuorencsa (Ilamer 1953, 1954, 1956,
Billingham, Brent u Medawar 1953, Simonsen 1955, Bolag 1955, Koprowski 1955),
WM ke B Tedenue noctamOpuoredesa (Cinader m Dubert 1955, lamer 1955, 1956,
Woodruit u Simpson 1955).

ITponece MMMYHOTOTHUECKOTO COIMIKEHMA, B OCOOCHHOCTH CTEIICHBL ¢OJH/KCHUA,
1MeeT CBOIO KOJIMUCCTBEHHYIO CTOPOHY, KOTOPAsT 3aBHCUT 1IPEKIC BCCTO OT CTCICHU
TAKCOHOMUYECKOTO POiCTBA AOHOPA U PELMUIMEHTd, a TAKMe OT KOJAMYECTBA BBOIM-
moro anturena (I'paba ¢ corp. 1956). HQua onpenenenusa rayOnunl ¢OMuacHus a1y
ABTOPH HOJB3OBAJCE llOTIePeMeHHO, IJIABHBIM 00pasoM, Tpems ciocobamu: 1. um-
MYHOJIOTHUCCKIMIL TecTaMu, 2) nepecajikoll KoK, 3) 1Iepecaikoll 011yX0JIeBOi THaHM.
ITepecapka ouyxosieli 3aHuMaeT Ba/KHOE MECTO CPCIM CIOCOGOB 1POBEPKU BINAHUA
UMM YHOJIOTUYCCKOIO COJIMACHUA Ha HMMYHUTET 110 OTHOWCHUIO K TPAHCIJIAHTATAM.
ArpeccuBHBIT XapakTep pocTa NepecazkeHnoil OMmyXoJeBoll TKaHU LO3BOJACT MHOTA
fonee TOUHYIO ONEHKY KOJMYECTBEHHOT PAa3HWLbI B CTEIEHN TPAaHCIJIAHTAIMOHHOTO
UMMYHHTETA B TeX cly4asAx, KOrna cOHIKeHNe He BEJIKO, T. e. TIaBHBIM 00pasoM,
IIPH MEABUILOBOM COIIMGKCHAN.

Simonsen (1955) u Bolag (1955) mofuBanuch Henmoinoro cOJMKeHUs 110 OTHO-
MICHUIO K TCTEPOTCHHBIM OIYXO0JIiM, BBOJSI AHTUTCH PENUIMEHTAaM B TCUEHUC UX 3aPO-
ABIIEBON KU3HK. (JIHAKO BO3MOJKHOCTB COJMKEHMs ¢ TeTePOrCHHON TKAHBIO 11yTeM
BBeJleHUsA AHTUTCHA B TCUeHWE NOCTAMOPHOreHe3a [0 CHUX NOP HE HCCC/oBajiach.
[losToMy MBI NONBITAJNUCH BRI3BATHL Y KPBICHI MEKBUIOBOE UMMYHOJIOTHYCCKOE ¢OJIM-
7KeHIe ¢ MBIIMHBIMA aHTMIeHAaMM KaK B dMOpHOreHese, Tak W B moctaMbpHoreHese,
M HCIIBITATH CTelleHb 3TOTO CONMKEHUA IYTeM IePecajku TCTCPONOTUYECKON (MBITIIN-
Hoil) omyxosm. Ilpm oToM B mapajielIbHOM OIBITG Mbl CPABHUBAJIM PE3YJIHTATHI
TeTePOTPAHCIJIAHTALIMA ONYXOJIeBOH TKAHU CO CHOCOOHOCTHIO ¢6.1M/KABIINXCS JKHBOT-
HEIX K 06pa3oBaHNI0O MMMYHHBX arrillOTHHHHOB.

Mamepuas u smemodura

Mamepuaa. 1A OUBITOB Mbl I0JIB30BANMCH COOGCTBEHHBIMH BHIBOMKAME {(edbIX Kpbi¢c Oeldpx
Muintedt u onyxoablo Crocker-a M3 maccament Toye Ha GedbIX MBIIAX.,

ITpuzomosaenue u cnoco6 esederus awmueena. Mpl BHIHUMANN CTepIIIBHO MeUeHb, celleBeHKY
n TIoYKHM OeNibiX Mblulell, paspesall MX HOKHHUIIAMM HA MalleHbKUC KYCOUKH, I'OMOTeHU3HpOBAIM
B CTeKJIAHHOM TOMOIreHH3ATOpe, B3BeIIMBAJM NpAMO B 3apaHee B3BelleHHOM KiOBeTKe, MpuOaBIAIN
Ha 1 e;MHUILY Beca TKAHU 2 e[{HHULE CTEPUIBHOTO PU3NOJIOTHIECKOTO PACTBOPA M CHOBA TOMOTeHH-
3upoBaK. I'OMOTCHN3MPOBAHHAA MAcCa COMEp/Rasia IPYIIbl KICTOK, OTAeAbHBe KICTKU, HIeMeHTh
KpOBM M KJIeTOYHEIe ()parMeHTH.
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Cnoco6 esederus 63secu 3apodviuas. Mpl TpOU3BORUIK JIAIAPOTOMUIO N0 CpefiHelt annuu y Gepe-
MEeHHBIX KpbIC BecoM B 190—240 r u npuMuoABIMAJIM cCHAYaJla OfUH YroJl MaTKH, KOTOpHIt KIadu Ha
CTepUIIBHYI0 MapJio, CMOYeHHYK B TemiioM (uamolornyecKoM pacTBope. BmprickuBaHMA B3BecH
TKaHell [ Januch TOHKoM HMrioif, xonﬁ)yio MBI BBOAUWIIM MOK OCTPHIM YIJIOM IIOJ, KOMKY MO HAaNpaB-
JIEHUIO OT XBoCTa K llee 3apofsiiia. HoamdectBo BipricKuBaeMo#t B3Becu KodsleGasdochk or 0,01 fo
0,08 MJ B 3aBUCMMOCTY OT Bo3pacTa sapofbima. Ilociie yKosa yroal MaTKM BKIafHBAJCA CHOBA
B GpIOLIHYIO N0JIOCTh M TaKUM 3Ke 00pasoM MpPOU3BOJWINCH YKOJIbI B 3apofbIILK BO BTOpPOM YIiy
mMarkn. HakxoHell paHa 3awuMBajlach MOCIOHHO CHIIOHOBOM ¥ IUedKoBOW HUTHIO. 9ra ONepaluA
NpousBoOAUIach 33 1—4 [HsA fo momera. Y HeGolbulo#l YacTu Kphic HabaoamMch alopTH MIH e
HEKOTOpHE 3apORBILN POKAAINCH MEepTBLIMHU, — MOBHAUMOMY, B peaylibTare S3aTArMBaBUINXCH

OHOB.
P HOCTBMGpHOHaJIbHO MBI BIIPBICKVMBAJIA B3BeCh HOBOPOKAHHHIM KpBICATAM II0]] KOMY HA CHUHKe
B KoauudecrBe 0,1 M.

Ilepecadra onyroau. Mu nepecasuBaiM IIOCKHe Kycouku omyxoiu Crocker-a ma maccameit
Ha GelBIX MBIIIAX, pazMepaMu B 2 : 2 MM, TIOZONBHITHEIM U KOHTPOJBHHEM KphICAM, KaK TOJBKO OHM
Rocrurain Beca B 50—60 r. YUepes 10 Amelt mocile Nepecaliku M3MepfJIHCh NoNepevyHHE M Hpo-
J0SIbHBEIE PA3MEPHL ONYXQJH U BHYUCIANIACH ee MIIomafb. ¥ 9acTH ;KUBOTHHX OILyX0Jb OCTABJIANACH
Aoisi HaOJIIofleHUA HaJl ee perpeccueit.

Onvim ummynusayuu. Y HEKOTOPHX TORONBITHEIX M KOHTPOJBHBIX KpHIC BeCcOM B 50—60 r Mul
BMECTO TIEpeCcafiKi ONYXOJd MpOUBBOAUIM MMMYHUBALMIO TpeMA BHYTpUODIOIIVHHBIME YHOJIAMM
110 0,5 MJI UATPATHOM MBILMHON KpOBH, — C 2-THEeBHEIMM TIpOMeMKYTKAME MeMAY yrodamn. Kpose
Gpasich nyTeM MHTpAKapAMAJIbHEIX MyHKUMA, M onpefiellasdiy B CHIBOPOTKE STUX KUBOTHHX THTD
UMMYHHBIX arTJIIOTHHUHOB [IPOTUB MBIIUHEIX 3pUTPOUUTOB. (Y YacTu THX KMBOTHBLIX MHI €lle J0
MMMyHI)’[Ba[HZ[V[ OHPGIIGJIHJIP[ npncy'rc'rmle eCTeCTBEHHBIX ATTJIOTHUHUHOB TTpOTUB MBIITAHBIX 3pHTp0-
1IMTOB.

Pesyaomamaut
PesynbraThl reTepoTpaHCIJIAHTAIMY OIYX0JM KpbicaM, COJIMIKaBIIMMCA IyTeMm
MHTPasMOPHOHANIBHLIX MJIM NOCTIMOPHOHAJIBHEIX YKOJIOB, IPUBOJATCA Ha Tabu. 1.

(Onmenka CcUrHMQUKAHTHOCTH NPOM3BOMMIACH C HOMOINBIO «ty-Tecta.) PesyibraTsl
JABYX ONEITOB MMMYHU3AILMK TPUBOAATCA Ha Tabi. 2.

HAuckyccus u pesrome

M= noﬁnnann% Y KPBIC UMMYHOJIOTHYECKOI'O cONMIKEeHNA 110 OTHOIIEHUIO K MBI-
IMUHBIM aHTHUTCHaM IIyTeM BBe[leHVd TOMOT€HM3UPDOBAHHBIX MbIIIUHBIX TKaHed Kak

Tabi. 1.
Baogumoe ~
. KoauuecTtBo Cpepuue pasmepst
I'pynna ;KUBOTHEIX KHBOTHBIX KOJINYeCTBO gn@xom}; B MMp,
B MJI
A+
BuyrpusapopariiieBie
BIIp BICKUBAHMU 1 16 0,01 -0,08 232,7
B++
HocTamGpnonanbHble :
BIPBICKABAHMJI 18 0,1 131,4
G ! :
KOHTPOIIbHBEE HMBOTHLIC ‘ 18 — | 73,5
|
P < 0,001 8 = 4133
++P < 0,05 > 0,01 ++8 = + 110

+++8 = 1+ 53,8
B kammoit rpynme npnBORATCA peayidbTarsl ABYX cepuUil ONHITOB.
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Tafr. 2.
N TuTp arrdoTHHMHOB
I'pynmna MuBOTHHIX . - S — ——
FRUBOTHOTO eCTeCTBeHHEI X “ HMMYHHDIX

A 1 0 | 2
Buyrtpusapoasiessie 2 0 } 4
BIPHICKHBAHKM A 3 1 4
4 64
5 0 2
6 5 2
7 ; 2
8 8
9 1 8
10 0 ; 16
B 1 0 4
ITocTambpuoHAILHBIE 2 0 4
BIIPHICKUBAHU A 3 3
4 2
5 1] 16
6 64
G 1 0 64
HouTpoabHbie »KUBOTHHE 2 0 64
3 0 64
4 16
3 64
6 16
7 16
8 0 32
9 0 32
10 32
11 64
12 32
13 0 32
14 0 32

B 3apOJILINEBHIT 1I€PMOJ, TaK H HOBOPOMIeHHHM EKpbicAataMm. NmmyHodorngeckoe
¢OMGKREHUEe 1POABIANIOCh, BO-NEPBBIX, B TOM, 4TO MbIIMHasg ouyxoan Crocker-a,
nepecaskeHHas cOJMHMIKABILMMCA JKABOTHBIM, HocTHTajia Oojiec 3HAYUTEJbHBIX Pas-
MEpPOB, 4eM B KOHTPOJIBHOM MaTepHaje, a BO-BTOPBIX, B OcJAbJICHAM CHOCOOHOCTH
K 00pasoBaHNI0 MMMYHHBIX arTJIIOTUHUHOB POTHB MBIIIMHBIX 3PUTPOILUTOB.

B orauune or pe3yabTaToB BHYTPU3APOALINEBOTO COMGKCHUA Y KpPBIC, KOTOpLIE
nupusogur Bolag (1955), Mpl He HaGMOAANN CTOJb 3HAYHTENLHOW PA3HMIB B POCTC
OUYXO0JM Memly ¢OMRABMUMUACH U KOHTPOJIBHBIMHA >KIBOTHBIMH.

NraK, UMMYHOJOTHYCCKOTO COJHKCHUA 110 OTHOMEHHIO K TeTePOJOrMYHBIM Mbi-
IIMHBIM AHTUTCHAM MOJKHO Y KPBIC J00UThCSI He TOJMBKO B TeucHMe MOpUOreHesa,
HO W B paHHMIl nepuoy noctamGprorenesa. OjHaro B 0BOHX CIyYasx HAOCTUrANOCH
TOJNBKO HelojHoe cOiMmsKerre. JTo MPOABIAIOCh M B ToM, 4To uepes 10 jHeit mocie
Hepecagku U y ¢OMMKABINMXCH JKIBOTHBIX HACTYMAJIA Perpeccusi OMyXoJid, U B TOM,
4To CUHOCOOHOCTH K 00PazoBaHUI0 HMMYHHBIX arrjlOTHHHHOB OKa3BBajach TOJBKO
ocnabeHHOUW, HO HH B OZHOM cJydae He TCpAach.
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Immunological Tolerance of Rats against Crocker’s Tumour during
Embryogenesis and Postembryogenesis

J. GROZDANOVIC

Summary

Immunological tolerance of rats against heterogenous cellular antigens was
attained by administering homogenates of mice liver, spleen and kidney during
embryogenesis as well as in newborn rats. White rats and white mice of our own
breed and Crocker’s tumour passaged on white mice were used. Subcutaneous
injection of tissue homogenates into rat embryos 4—1 days before birth and into
newborn rats, resulted in immunological tolerance, which was manifested by the
larger size of mice Crocker’s tumour in tolerant animals after transplantation as
compared with control material and by a decrease in the ability to produce immune
agglutinins against mouse erythrocytes. (Immunological tolerance was evaluated
at a time, when rats reached 50—60 g. weight.)

In comparison with intra-embryonal tolerance in rats described by Bolag (1955)
we did not observe such significant differences in the growth of tumours in tolerant
and control animals. It is possible to attain immunological tolerance in rats against
heterogenous mouse cellular antigens not only during embryogenesis, but also during
early postembryogenesis. In both cases, however only incomplete tolerance developed
which manifested itself by a regression of the tumours 10 days after transplantation
even in tolerant animals as well as by the fact, that the ability to produce immune
agglutinins was only reduced, but never completely abolished.
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UccenoBanusi peaKTUBHOCTH KPBICHL T10CJIe BHYTPU3aPOABIIIEBHIX
' BIPBICKUBAHUI YY;KepPOJHBIX KPOBSIHBIX TeJIell

A. [IV3A u U. MOJIbHAP
Ladeapa GrosoTutieckaX HayK MeUIMHCKOr0 PAKYAbTCTA YHNBEPCUTETA UM. KomeHckoro, Kowmies

Iocmynuao ¢ pedarxyurw 19 VI 1956

Pamex (1953a, 6, 1954), nonbsysach pazpaboTaHHBIM UM METOJOM IKCIEPUMCHTA -
HOI'0 3MOPMOHAIBHOIO NAapabnosa y NUTWI, YCTAHOBUI, YTO B TeHYeHHE NoCTIMGpUo-
MAJIbHOM KU3HU 1AapPalMOHTHl B N30CCPOJOIHYECKHX YCIOBUAX Jie obpasyior Apyr
UPOTHB IPYra aHTUTe.

Takoe ste, HO He IOIHOC NOAABIICHKE CIOCOOHOCTH K 06PasoBAHHIO AHTUTEI Y MeiK-
BHAOBHX mnapabuonton onucamm Pamer (1955), Tamer u I'paba (1955), Mpenwib
¢ cotp. (1955). Bameuatcasro orgpsrtne I'pabu (1956), roTopsii nobusasics uyrTem
MesKBIJIOBOTO llapaduosa (Kypnia-uHaeiika) noJHoTo H0JIaBICHUA PEARIIM UMMYHH-
TeTa NPOTUB KPOBAHLIX TeJjlel] WHICHKM Y KYPHILBL.

Jlesio mpet 3ech 06 BKCUEPHMEHTAIBHOM YIHCTEHHH B TEUCHHC LOCTIMOpuoreHesa
UMMYHHON peaKuuli Ha BBCACHUE 9YKCPOIHOTO KIETOUHOIO AHTUICHA, JICHCTBHIO
KOTOPOTO jlaHHas ocolb NOBepragach B Tevenue sMbpyuorenesa. JTo sABJICHUC U3MC-
HEHMsT pearTHBHOCTH opranuama lamex (19566) nazBan wmmyHo02UUECKUM COAN-
scenues. B OTIMYME OT WMMYHHOI PCAKIMU, HPH MMMYHOJOTHUCCKOM COJIMKCHMN
MIPACT POJTh TAKCOHOMMUCCKOE POJCTBO COIMAKACMBIX 0COOEI.

[looGHoe ABIeHNe U3MeHCHUA peakTuBHOCTH oiticann it Billingham ¢ corp. (1953),
KOTOPHIM YIABANOCH B PAMKAX MEKBANOBHIX OTHOMICHHIL J0OMTHCH ¢ IOMONLBIO
BHYTPU3APO/GILICBEIX BIPLICKUBAHNIT B3BCCH KICTOK HPIAUBICHUA ROMHBIX TOMO-
TPAHCIJIAHTATOB y MblIeil. Y ITALL Te 3KC aBTOPHL OMMCATH N3MEHCHMSL PCAKTHBHOCTH,
BBIBBAHHBIE BHYTPU3aPO/ALIMEBEIMU BIPHICKHBARMAMM FOMOJIOTHYHO KPOBY.

B cBoeii paboTe M M3yuasd ABa Boilpoca: 1. BO3MOMKHOCTH BRI3BATEH ¢ HOMOILLIO
BHYTPH3aPOABIICBLIX BIPBICKUBARUI KPOBSHBIX TeJIEIl KPOJIMKA IMMYHOJIOrA4CCROC
CONMMIKEHNC KPBICKL ¢ KPOJIMKOM; 2. TIPOJOJIANTENbHOCTE COXPAaHeHUs BRIZBAHHOTO
TakuM 00parom cOnmKenNd.

Memodura

Buympusapodviuessie snpuickusanus. JlanaporoMns OepeMCHHON KppICHL TPOM3BOAMIACH TOA
a(upHEIM HapKo3oM. Mpl BLIHMMAIM CHAYANA MpAaBHii, NOTOM JIeBBL yIoJl MaTKI M IPOTHB MCTOY-
HIKA cBeTa OfpefielIfill Ha 7123 KOIMYecTBO U MOJOMEHe 3apofipilici. ToHKo# TYOepKYINHOBOIH
VITIIOH MBI TIPOKAJIBIBAJIN CTEHKY YTV1a MATKI 11 OKOJIOMIION0BbE 060TOYKI U BIPLICKUBAIIN KaAOMY
3apOBIIY TMOKKOMKHO B TEpPCHHIO MejKylonarkoBylo ofutacty wo 0,15—0,2 ma 409, B3Becu
ABAKILI TIPOMBITHIX KpPOJIHYBITX KPOBSIHBIX TeJlel] (ppuTPOLATOR ~+ gefikouuTtoB). Iocie penosuimu
YITI0B MAaTKU ONepAllMOHHAS paHa 3alIMBANAcCh ABYMA CI05MM HENpepHBHLIM 1IBOM.

Hocaconepayuonmntii yrod. Ilocde onepalun Kphica INOMeIAlIach B OTASIbHYI YUCTYIO WIETHY,
BHICTIAHHYIO CyXHMMu cTpy#&Kami. K mnoferunke mpuGapisnach Bata RIS ycrpoHcTBa THe3fA.
ITocste omepamui Kprice AaBaldl MOIOKO, & Yeped 6 1acoB — HOPMANLHYIO CYXYIo THILY. O nocae-
OTIepAIOHHOM TedeHHN (epeMeHHOCTH BeJlach 3anuch. B revenuc 6 gHeit Kppica cama y celdA Bol-
rPHBAIA HBL, 8 eI HeT, TO MBI YCTPAHAMM UX Ha 7—9-piif [ieHb noc.Te OTepaTiwit.
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H mmyrusayus npouspoguiack B 2 cepuax, Ilepes uMmMynnsanueil Mbl olipefiesIAlN B CHIBOPOTKE
KpHIC TUTp eCTeCTBEHHHX TeTepoarrylioTMHHMHOB (POTUB KPOBAHEIX Tellell Kposuka). B cepum A
MMMYHNBAIMA NpousBofniack 4—6 gosamu mo 0,5 M 40 % B3BecH JBaw[ibl NPOMBITHX KPOBAHBIX
Tesiell, MHTpAIepHTOHealbHo. THTp ATTIIOTHHUHOB ONpeMelIANCA HA 4-bif JIeHb NOCTe NOCIEJHEro
yrosia. B cepuu B MBI MMMYHH3HpOBATN TpeMA JR03aMH Tolt e BaBecH, Kak u B cepuu A. llepByio
H B1OpYIO JIo3y B cepuM B MBIl BBOAUIIM ¢ ORHOJHEBHHIM HHTEPBAJIOM B KoslndecTBe 0,5 MII, 8 TpeTbI0 —
Ha 7-0lt AeHb Nocle Bropoli B KomndecTse 0,8 ML, Turp arrniOTUHNHOB ONlpefedsica Ha 10-Hit AeHb
nocae no}c}nenﬂero ykoJa. PeuMMyBRnzanus npon3BoAuIach TeMHU e UpHeMaMy, KAk 1 MMMYBRU3aliA
B cepun B.

Azearomunayus. KpoBb Gpatach ¢ NOMOIMbIO NYHKOUM cepiila. KpbicHaA CHIBOPOTHA MHAKTU-
BUpoBajlach B TeveHue 30 MuH, mpu 52——56° Ii. [TpurorossazicA pAR pasBefeHuil (Bceraa BHRBoe
pese). Kpossnbie Telblla KpoJIMKA MBI IpUOABIAIM B TAKOM KOJIUYeCTRE, uto0OH WX OKOHYATEJIbHAA
KOHIEHTpalA B OTMEIbHEIX pasBefleHMAX Opita 0,59%. ArrmoruHauus mnpoxojwia npu 37° 11
u onpefenAgack Yeped 15 1 120 MuH. 3a TUTp NMPUHUMAJIOCH TO pasdBejieHNe, NpH KOTOPOM Hepe:
120 MWH. armIOTMHAUMA OBUIA BaMeTHA MAKpOCKOTMNYeCKH (arrIIOTUHALMA HA 1 KpecTHK).

CpaBHUBAJINCH CpelHHe TUTPHl Y ONBITHHIX M KOHTPOJBLHBIX KpHIC U TIPOUBBONMIACH CTATUCTH-
YecKas olleHKA UX pasHOCTH ¢ HoMolnblo t-recra.

Pesyavmamut

Ml MccefoBalld BO3MOJKHOCTEH BHI3BATH MMMYHOJIOTHYCCKOE cOJmKEHME ¢ 10~
MOIIBI0 BHYTPN3aPOIBINEBBIX BIPBHICKABAHAI KPOJIMYBNX KPOBAHLIX Tejien y 24 Oe-
peMeHHBIX Kpsic (anp0unocH BecoM B 160—250 r). Kuetounpiit anTuren 6bI1 BIPBICHYT
188 saponsimanm 3a 1—5 mHeit no nomera. Popumocs 25 suBpxX KpeicaT. W3 nax onsir
itpousBopuiica ¢ 18 KpsicaTaMu, ocTanbHbIe OBIJIM MaTKAMW 3alVIICHB! HJIM CHEHCHBL.
PesysibraTsl onpiTa NMpUBORATCA Ha Tabmn. 1.

COnmKaBIMMXCH KPBICAT Mbl Pasjelilyii Ha 2 cepumn 1o cHocoby MMMyHM3anuu
1 110 KOJINYECTBY BBEJGHHOI'0 HHTPasMOPHOHANBHO aHTHICHA.

B cepuun A (12 Kpsicsat) Mul BBoamam uHTpasMbpunonansHo 1o 0,2 ma 409, B3secu
KJIETOYHOTO aHTHTeHa, a B cepun B (6 xpsicar) — no 0,15 M7 Toro e anturena.
KpoBsHbie Tebla, TPHMEHsABINMECS IJIA BHYTPU3APOIBILICBHX YKOJOB I JIsi NMMY -
HU3AIMKM B HocTAIMOpUOreHese, ObLIM OT PasHBIX JOHOPOB, HO BO BCEX CJydYaAX JIO-
HOpOM GBUT B3POCJIbIN KposmKk. B KadecTBe KOHTPOIS K 0GenM cepusM GbliIo 0ToGpano
12 KpBICAT TOTO jKe TIIeMeHH ¥ NpHOIN3UTEeNbHO TOTO ke Beca. [lepen ummyHnuzanueit
MBI UCCIIEIOBAJIK CHIBOPOTKY HMOJONBITHHIX M KOHTPOJIBHBIX KPBICAT Ha IPUCYTCTBUC
CCTECTBEHHBEIX TeTepoarryiioTuHHoB. Hu B onHOM ciywae He Obuiu HaiilleHBl ecTe-
CTBeHHBIE AITJIOTUTHUHBI IIPOTUB KPOJNMYBUX KPOBAHBIX TeJelH.

VY HOHONBITHBIX KPHICAT MBI B 00eHMX cepHAX HANUIM CUIHUQUKAHTHOE NOHMKeHHe
THTPa WMMYHHBIX arriioTHHuHOB: B cepuu A P > 0,01, B cepun B P > 0,001.
CpaBHHUTEJIBHO BBHICOKHC TUTPHl ObLIM OTMedeHBI y Kpbicar Ne 29, 31, 32 u 49. Mm
TpeAnoyiaraeM, 4TO [eJI0 3[lech B HeCOBEPIICHCTBE BHYTPU3APOABIIIEBOTO BBECHHA
B3BecH KJietouHoro aHturedHa. Ha sty BoamoskHocTh o6paTwiim Buumanne u Billing-
ham ¢ corp. (1953).

JlsuTeIbHOCTL COXPAHEHUA COCTOAHNA NMMYHOJIOTYECKOTO COMMKEHNA MBI Hece-
NOBAJM NyTeM peMMMYHH3AanWd cOMMKABMAXCA Kpslc ofeux cepumit. Kprich cepun A
peuMMyHU3UpOBaJch npu Bece 6osabme 150 r, T. e. moene TOro, KaK OHU AOCTUTIIM
TOJIOBOW 3pesiocTH, a B cepu B — upwu Bece okosno 150 r, T. e. B nmepuop nojaoBoOro
co3peBaHus. B cepun A HaM He yJaBaJioCh IIPM CPaBHEHMM CPETHMX TUTPOB Y ONEITHOMN
¥ KOHTPOJBHOM rpynun HAGIIONATDL CTATHCTHYECKH 3HauuMmyr pasuumy (P > 0,5,
T. €. HEBOBMOIKHO OBLTO yiKe OTMETUTH COCTOSIHME MMMYHOJIOTMYECKOTO cONMKeHns).
B cepuu B MB ycTaHOBHWJIHM, YTO COCTOfIRME WMMYHOJIOTMYECKOTO CONMIKEHUS elie
0TYacTH COXpaHAeTCd, XOTA TUTP OhIBAaJ BHIIIE, YeM 1IpY IePBOU WMMYHU3ANMU, TAK
KaK TpY ¢pPaBHEHUHN TUTPOB arTJIIOTHHUHOB IOCIe PEHMMYHM3ANN MBI eIe HaX O/ it
CTATUCTHYECKH 3HAaYmMylo passuny: P > 0,001.
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Tada. 1. Tlﬂ‘p ATTIIOTHHHHOB Y KpBIC C U3MeHeHHO PEARTIBHOCTHIO, UMMYHH3HpPOBAHHLIX KpOBAHBIMU TeJdbLaMu KpOJIuKa,

o008

.= o m ! - - - = - )
BEF TR : . 2 . ; ¢ | . %
LA 25 0 A s i £ = 2 = 2w 52 B =
z | §8 EE | SEZ = | oz, EE |2 § & E5, -
] - z = ; Am = = . = = = = = = S 3 =
= I =E 2 E =B = £ ZE o2 2 2 B =E EE=E
2 =5 ] v -2 | EEZ 22 f =5 - Eag Z SoH S50z
£ B2 =g e _ =2 2 ! Z B SR oA o =3 2ERa T mE g
R B SeE gEE €2 55 | FEzS: 2TiEf ) EE3f | ESsk
3 2 g2 £25 SEa g5 | B8 ESERE REiEs| £58%F | HigE
23 0,2 ‘ 0 60 64 — - —
24 0,2 0 80 16 ; 0 200 64
25 | 0,2 0 80 4 — 210 32
26 0,2 0 90 ! 4 — - -
29 0,2 0 i 60 128 2 220 32
30 0,2 0 70 8 — - -
31 0,2 0 70 256 8 - -
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Juckyccus

[losiyucHHblc HaMi pe3yabTaTsl OTBedaloT AauHbM [amka (1950), xoropmit, —
KaK M MBI, — V ME/KBUZOBbIX I1apabUOHTOB (yTKa — KYypHIia) Hallesl 3HAYMTeJbHOe
HapyIIeHUe ¢1l0cOOHOCTH K 00Pa30BAaHMIO ATTIIOTHHNHOB. MBI NOATBEpIKaeM TaK:Ke
npaBuiabHocTh Habmonenus (lamex m 'paGa 1955), uto yruerenue oGpasoBaus
MMMYHHBIX arTJIOTMHHHOB B YCIOBUAX MEMKBUIOBOTO cOJIMIKEHUs HACTY LT He TOIBKO
HOCJle MMMYHU3AIMK KPOBSIHBIMY TeJIBIIAMH TOTO 7Ke IOHOPa (MeKIly IPOUNM, TAPTHepa
w3 mapabuosa), HO M NOCIe VIMMYHM3AIMM TellbHaMu APYrux ocobeil, MpuHame-
JKANMX K TOMY sKe OUOJIOrM4ecKoMYy BHAY, KaK M JIOHODP, KPOBAHBIE TeJbla KOTOPOro
MCIOJIB30BAJINCH JUIA BHYTPH3aPOALITEBBIX MHBEKIMM.

AHaJoruyHble Pe3ybTaThl MOJYYUIIA NOCIe BHYTPU3aPOJIBIIIEBHIX BIPHICKABAHMK
KpPOBM Npyroro Buja (Kypuna — wuEpeiika) Simonsen (1955) m Tlamex (1956a).
tlanporus, Simonsen-y (1955) u I'paba ¢ cotp. (1956), npu Toit ;xe Meronuxe, HO,
KOHEYHO, 1PH JIPpYroil KomOnHanum (Hamp., y Simonsen-a Kypuma — rych), He
vilaBanioch Bel3BaTh cOmmenns. Opnaro I'paGa (1956) goGunca y kyp-napaGuoHTOB
¢ MHEeKaM# TOJHOTO TOflABJIeHUs PeAKTHBHOCTH. ITO OTKPHITHE — eINHCTBEHHBIH
¢BOEro pofa cJydyail B 00JacTH reTepOCePONOTHYECKMX OTHONIEHMI, KOIJa yAasioch
110JIHOCTHIO TOJABUTH PEaKTUBHOCTH. VI3 NpuBeleHHBIX (AaKTOB OYEBHIHO, YTO CYIle-
¢TBYIOT BUOBbe paszauuust B 5PPEKTHBHOCTH HMMYHOJOTHYECKOTO COIMKeHMUA.

Woodratf w Simpson (1959) Hamuin aHAJOTHYHBIE W3MEHEHNS PEAKTUBHOCTH
y KPBICAT B PAHHUX CTAMAX HocTaIMOpHOTeHe3a nocJjie BIPHICKUBAHKUA B3BECH KIIETOK
13 TOMOTEHU3MPOBAHHBIX OpraHoB. VM ymaioch HacTONBKO cONM3NTH [BA IJIEMEHH
KPBIC, YTO KOMKHBIE TOMOTPAHCIIIAHTATHL, HlepecakeHHple B aJanTallMOHHBI 1ePHON,
HPIYKUBAIA HOPMAJLHO.

Bolag (1955) cOGauzkan Kpeic ¢ MblIaMd TPH MOMOINM BHYTPU3aPOABINIEBHIX
BUPBICKMBAHUIL KpPHlCAM TOMOI€HM3HPOBAHHBIX OpraHos Muimei. Ecnm B Teuenue
iocTaMOpUOreHe3a OH liepeca)kuBall 3TMM KpeicaM MpimmHylo capkomy Crocker-a,
TO OHA POCJIa TOPa3f0 SKCINAHCUBHee, YeM B KOHTpOJie, XOTHA BpeMsl BBDKUBAHMHA
ouyxomn (peub uAeT O MEKBUJOBOH KOMOMHAIMU MBINb — KpBICA) OCTAaBaJIOCh
HeuaMeHHBIM. [ToBIMMOMY, 3/1eCh MMEJIO MECTO JaCTUYHOe II0JaBICHIe PEAKTUBHOCTY.

Hac untepecoBana npoGieMa HMMYHOJIOTMYECKOTO COIMKEHHA MIIEKOIATAIOMINX
B PaMKax IeTepocepoIoTAYCcKNX oTHomeHnit. Hprica npeacrasisiach HaM yAOOHBIM
OOBEKTOM JUISL OLBITOB, BO-1IEPBHIX, BBUY €e¢ CPABHUTEJIbHO BHICOKOI yCTOMYMBOCTH
110 OTHONICHUIO K MHPEKIUH U HellPOJOIGKATENIBHOCTH ee Tiepuosia GepeMeHHOCTH (3TH
I[peUMYINecTBA KpBICH Kak JaGopartopHoro skuBorHOro ormeuaer u Nicholas —
1925), a Bo BTOPHIX, M HOTOMY, YTO SIBJIEHNE MMMYHOJOTMYECKOrO CONMKEHUA A0 CUX
10P He MCelefloBasioch B TOH KOMOMHANNM, KOTOPOH MOJIB30BAJMCh MBI KPbICA—
rponuk. Kpome Toro uMMyHoJOrHYecKoe ¢OKeHTe Y MIICKOTIATAOINUX He HCCTIe0-
BANIOCH 10 CHX HOP ¢ HOMOIIBIO CEPOJIOTHYECKAX TECTOB.

[Tostydenbie HAMM IIPU PEUMMYHU3AIUHN cOMMKABIUXCA KPBIC Pe3YJIbTATHI OKA3BI-
BAKOT, 94TO COCTOSHIE UBMCHUBIIEICA PEAKTABHOCTU (MMMYHOIOIHYECKOTO COIMAKeHNA)
cOXpaHsieTcd, — B YCJIOBHAX HAIIETO ONEITAa, — BILIOTH JIO TIEPHOJIA TI0JI0BOTO CO3Pe-
Banug (t. e. 70 150 r Beca).

Pesrome

ME uceliefoBain BO3MOsKHOCTh CO31aTh Y KpbIC MMMYHOJOrudeckoe cOnmxenne
110 OTHOLICHHMIO K KPOBSIHBIM TellbiiaM Kpojuka. C NOMOIILI0 MeTOfla BHYTPH3apOJbI-
IIEBBIX BIPBHICKUBAHMI HaM VYIaBajOCh YMEPHUTh PEAKTHBHOCTh KPBICEL B TEePUOJ
0¢TOMOpPUOTEHe3a — B CMbICIIe TOHMKEHHs CIOCcOOHOCTH K 06pa3oBaHMI0 arrioTH-
HUHOB IPOTHB KPOJIMYLMX KPOBSAHBIX Tejen. TUTp y cOamkaBmuxcsa Kpeic OpBaet
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HIGKe B CPaBHEHMM ¢ KOHTpPOJIeM, IIPHYeM Pas3HUIA OKa3bIBACTCH CTATUCTHYCCKU
3Ha4uMoil. EcTecTBeHHBIE arryiOTUHWHBI IPOTHB KPOJMYBUX KPOBAHLIX TesIer IlipH
HalMX ONRITaX y KPHIC Halflens He OpUIn. BrisbiBaBmeecs HaMu uMMyHOJIOMMYECKOE
cOamzenne y Kphic, IPH OTMCAHHBIX HAMM METO[UTYECKIX TTPHCMAX, COXPAHHeTCS JI0
NepHosa MMOJ0BOTO CO3PEBANNA.
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The Reactivity of Rats after Intra-embryonal Injection
of Foreign Blood Cells

A. PUZA and J. MOLNAR
Summary

Changed reactivity in the sense of a disturbance of the ability to produce antibodies
has been described after experimental embryonal parabioses and intra-embryonal
injection of foreign blood during postembryogenesis in experimental animals. The
possibility of evoking a similar change in the reactivity (immunological tolerance) of
rats against rabbit blood cells was investigated. Amounts of 0.15 — 0.2 ml of 409,
suspension of rabbit blood cells were injected into rat embryos 1—5 days before birth.
During postembryogenesis, the presence of natural heteroagglutinins in the serum of
young rats previously injected intra-embryonally was investigated on reaching body
weight 40—100 gm. These animals were then immunised and the titre of immune
heteroagglutinins was determined. Natural agglutinins in rats against rabbit erythro-
cytes were not found in our experiments. In young rats intra-embryonally injected
a change of reactivity was found during postembryogenesis. The titre of immune
agglutinins in rats with changed reactivity is lower in comparison with the controls.
This difference is statistically significant.

A relatively high titre was observed in four of the experimental rats where it was
assumed that an incomplete intra-embryonal injection of rabbit blood cells had been
performed, which led to such an insignificant change in reactivity during postem-
bryogenesis, that it was not possible, under our experimental conditions, to prove its
existence.

Our results corroborate the findings of HaSek and other authors about the possibil-
ity of evoking changes in the reactibility —immunological tolerance—by means
of intra-embryonal administration of a foreign cell antigen.

It was found that the immunological tolerance acquired under our experimental
conditions lasts to sexual maturity.
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FOLIA BIOLOGICA

Tom. II. (1956) — Fasc. 5

The Influence of Protein Deficiency and Excess in the Diet
on Immunity Response

Z. TRNKA
Institute of Biology of the Czechoslovak Academy of Science, Department of Microbiology, Praha

Recetved June 29, 1956

Because of its practical and theoretical importance the influence of the composition
and amount of food received on defence mechanisms of the organism is often discussed.
It has been clearly demonstrated in a number of experimental works that a diet
deficient in calories and vitamins lowers the ability of the organism to withstand
bacterial infections. After the demonstration of the protein character of antibodies.
the importance of protein metabolism for the defence of the organism became evident.
A number of studies analysed the effect of the amount, composition and quality of
proteins in food both on antibody formation itself and also on other defence mechan-
ism. The majority of authors studying this problem demonstrated a significant
decrease in antibody formation and a general decrease in natural and acquired
resistance to infections and intoxication in experimental animals fed on a low protein
diet (e. g. Cannon, Chase and Wissler 1943, Cannon 1945, Berry, Davis and Spies
1945, Wissler, Woolridge and Steffee 1946, Forni 1952, Vershilova 1954, Klimentova
1954 and others). Other authors, however, especially in earlier work (e. g. Zilva 1919.
Lange and Simmons 1923) or in work on clinical material difficult to analyse (e. g.
Bieler, Echer, and Spies 1947) could not demonstrate a significant fall in antibody
formation or general resistance to infection in organisms deficient in proteins.
Guggenhaim and Buechler (1946 and 1948) conclude from their experiments that
humoral defence mechanisms are more sensitive to protein deficiency than cellular
mechanisms. Robertson and Doyle (1936 —1937) found that rats fed on a diet with
animal proteins were considerably more resistant to bacterial infections than rats
fed with plant proteins.

It can be concluded from the above that long-term feeding with low protein diets
causes decreased antibody formation. The few clinical experiments carried out on
cachectic patients with various diseases (Bieler, Echer and Spies 1947, Balch 1950)
indicate, on the contrary, normal serological characteristics and even increased
antibody reactions to antigenic stimuli.

Hitherto, however only the effect of protein deficiency has been studied. The
influence of high, excessive protein diets has been completely neglected. In this coun-
try Poupa and his team is studying the influence of low protein, and high protein
diets on various physiological functions. He demonstrated (Poupa 1954) that rats,
especially during the phase of most rapid growth, grow best when fed on a diet con-
taining a medium amount of protein. Lat and Faltova (1954) showed that regulation
of protein intake is relatively fine as far as quantity is concerned and corresponds to
the so-called protein optimum in agreement with the optimum protein concen-
tration for growth as found by Poupa. Faltova, Poupa and Servit (1955) ascertained
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Table 1. Composition of the Diets

Per 1.000 g. % of total volume
= 2 i
g 2 = 2 % }
Diet ] 2 = o © E 5
7} S < o = k= “ >
+© e = g 2 -] o > g <
'g 3 3 i 3] ..24 g) Qo — o 3 B
& p-] psl g 2 = 8 Q % 2 ) t ey
% & B = <) 3 2] = 3 15
&) = Z a a o = S Z, a) A 8] =
Ly 240.0 | 500.0 { 60.0 3.0 30.0 7.0 88.0 16.5 ] 50.0 23.2 48.1 8.8
Ly 490.0 | 250.0 | 60.0 3.0 30.0 7.0 88.0 16.5 5.5 50.0 42.9 27.1 8.9
Ly 35.0 | 705.0 | 60.0 3.0 30.0 7.0 88.0 16.5 5.5 50.0 6.7 | 65.3 8.7

that both excess and deficient dietary protein increases seizure susceptibility to
electrical and sound stimuli in mice in comparison with animals fed on a diet contain-
ing medium amounts of proteins, optimal for growth. Lat and Faltova (1955) found
the same optimal protein concentration for the power of differentiation of the CNS.
A high protein diet causes an increase in inhibition, a low protein diet an increase
in excitation.

In this paper changes in some immunological reactions of rats are studied when
the latter are fed on short-term or long-term diets containing a low, optimal for
growth and high concentration of proteins.

Material and Methods

Experiments were carried out on two groups of 90 growing male Wistar rats (bred at the farm of the
Czechoslovak Academy of Science) aged three months and weighing on the average 240—250 g. From
the time of weaning up to the beginning of the experiment the animals were given a standard Larsen diet.
The rats were divided into three equal groups and kept six in one cage. Individual groups were fed on
three different, practically isocaloric, diets of constant composition and differing only in the proportion
of proteins (casein) and carbohydrates (wheat starch). Thus the final percentage of proteins in the three
diets was 6.7, 23.2 and 42.9 respectively. (Diets described by Poupa were used v. table 1.) Animals had
free access to food and water. Food and water were changed regularly at the same time every day in
order to disturb the animals as little as possible. Throughout the experimental period food consumption

Fig. 1. Short-Term Administration of 20 ]
Diets. Intake in the various groups.

y: Average intake in g. per rat. z: time

in weeks.

Lys (23.2 9 proteins) full line,

Lyg (42.9 9 proteins) interrupted line, ¢
L, (6.7 %, proteins) dotted line.

3 10 15
was measured daily (figs. 1 and 2). Intake was approximately the same in all groups so that caloric
intake may be considered equal in individual rats of all groups. It follows that inequalities in growth and
other differences are due to the different compositions of the diets. Rats were weighed regularly once
a week (fig. 3 and 4).

One month (in short-term) and 4 months (in long-term experiments) after the beginning of
the experiment, blood was taken from all rats from the tail vein, after cutting off the end of the
tail, for the determination of complement levels and for carrying out control agglutinations
before immunisation. All control agglutinations were negative in all dilutions. In addition, total
proteins were determined in the same blood using the refractometric method. Average values
for serum proteins in short-term experiments were 7.009, for the medium protein group, 5.98 9,
for high protein group and 5.59 9 for the low protein group. The decrease in total serum proteins in rats
fed on the low protein diet is in agreement with the findings in the literature (Krebs 1946, Bieler,
Echer and Spies 1947, Metcoff, Favour and Stare 1945 and others). Average values for total serum
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proteins in long-term (8 months) experiments were 5.85%, for rats on the low protein diet, i. e. a value
in agreement with the reports in the literature and our own experiments. For the high protein group the
value was 6.919, for the medium protein group 7.049,, i. e. practically the same for both groups. One
month after the beginning of the experiments half the number of rats fed on the different diets was
immunised i.p. at intervals of two days with 6 doses of Salmonella paratyphi B inactivated by heat

20

10 - T T T T T -
S 10 15 20 25 30 35

- Fig. 2. Long-term Administration of Diets. Daily intake of diets in g. (y) per weck per rat.
x: weeks of the experiment. Ly, Lig and Ly, (as in fig. 1).

{5 x 108 microorganisms per immunising dose). After the end of immunisation blood was taken from the
tail vein on the 4th, 7th, 10th, 14th, 2lst, 28th and 35th day and agglutinating antibodies were
determined. On the 4th month after the beginning of the experiment, rats were infected in 9 groups and
bacteraemia and the survival rate were determined.

In the long-term experiment, at the end of the 7th month, half thenumber of rats wasimimunised in
the same way as before and on the 5th, 7th, 10th, 14th, 21st, 28th, 35th, 42nd and 49th day after immu-
nisation agglutinating antibodies were again determined. After that infection experiments were made
in 12 groups and bacteraemia and the survival rate were determined.

Titration of complement was caried out in the usual way using comnercial haemolytic atuboceptor.
Only for greater precision, dilution of the complement was in decreasing series per 0.03 ml. of the serum
under investigation which was diluted 1 : 10. Intensity of haemolysis was determined in the supernatant
fluid after centrifugation using a colorimeter and a green filter of wave length 530mu. Results were
expressed as a precentage of haemolysis using a curve obtained from a 9 diluted haemolytic series of
the haemolytic system used in a given experiment.

Agglutinating antibodies were determined using the cold agglutination test in an refrigerator
(+ 2 to 4° C). Readings were taken after 2,4 and 6 days.

Salm. paratyphi B suspended in 0.2 9/ agar was used for infection. The DI. 100 was determined

350 .

3004 -

o Fig. 3. Short-Term Administration of
Diets. Growth curves. y: average weights
2501 . > in g., z: days after the beginning of the
,Z experiment. Statistical evaluation on the
99th day (Student’s t-test shows differ-
ences between L,; and Lyg and L,  are sig-
nificant (P < 19/,,) but between L,; and
200 L,y insignifcant (P < 109(). Ly, Ly Ly
N T (as in fig. 1).

8 15 22 29 36 43 50 55 64 72 78 85 92 99
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per 100 g. normal rat (5 X 108 microorganisms per 100 g.). Administration was intraperitoneal. Experi-
mental immunised and non-immunised rats were used in groups in which infecting doses were changed
as necessary. Bacteraemia, indicating transfer of bacteria from the peritoneal cavity into the blood was
determined together with the rate at which blood was cleansed. Blood in amounts of 0.4 ml. was taken
from the tail vein 1, 3 and 6 hours after infection into 0.1 ml. 5%, natrium citrate. Dilutions were 1: 50,

450

400 A

350 4

300 A

200 ey - ———r—t— v — T T
5 10 15 20 25 30 35

Fig. 4. Long-term Administration of Diets. Growth curves. y: average weights in g. z: weeks after
the beginning of the experiment. Differences between all three groups (Student’s t-test) significant
to P < 19/y, Lys, Lyg, Ly (as in fig. 1).

1:500 and 1 : 5000. Culturing was carried out on End’s medium. The number of microorganisms was
determined from the average of 4 cultures. Numbers of microorganisms given in the table are calculated
for 1 ml. blood. Survival of rats was observed for 7 days.

Spontaneous deaths of rats during the short-term diet experiments were insignificant. Only 1 rat in
each group died. During the long-term experiments a large number of deaths was registered in the low
protein group. On the 2nd and 4th month one rat died in this group in the fifth and sixth months two
rats died and in the seventh and eighth months three rats died, so that altogether only 18 rats out
of 80 survived. The cause of death was spontaneous infections, mostly of the upper respiratory tract.
On the other hand no rats died in the medium and high protein diet groups.

Results

As is evident from fig. 5, the largest amount of complement was present after one
month on the experimental diets in rats fed on the medium protein diet, the amount
was less in animals on the high protein diet and least on the low protein diet. Using
509, haemolysis, the difference between the medium and low protein groups is
slightly significant. Significance is high on 809, haemolysis. The difference between
both these groups and the high protein group is not significant.

After four months on the experimental diets the level of complement was very
low in the low protein groups (fig. 6). Differences between this group and the medium
and high protein group are highly significant on 509, and 809, haemolysis. Comple-
ment levels were nearly identical in the medium and high protein groups. Differences
are on the border-line of significance with 509, haemolysis and are not significant with
809, haemolysis.
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The level of agglutinating antibodies in the short-term experiment (fig. 7) shows
that immunisation gives rise to titres significantly higher in the medium protein
group than in both the other groups. The difference between the low and high
protein groups is not significant.

50% 30%
50% 80% ) o h osee e

0040- [, 85 s, dm 0040
0030 00301
00201 00201
0010 00101

] 4 in

! ] J

Fig. 5. Fig. 6.

Fig. 5. Short-term Administration of Diets. Amount of complement (average from 30 rats) in absolute

amounts of serum necessary for 509, and 809, haemolysis. Circles indicate number of cases in which

even the highest amount of serum used (0.045 ml.) did not cause the tested 9% haemolysis. For the

figure in such cases the next highest amount of serum was taken (0.05 ml.). Wilcoxon’s f§ test was used
for statistical evaluation.

50% haemolysis: Ly, white columns 0.029; Ly, perpendicularly shaded columns 0.021; Ly horizontally
shaded columns 0.027. 809, haemolysis: Ly, 0.038; L. 0.026; L,¢ 0.034.

Fig. 6. Long-term Administration of Diets. Amount of complement (average from 30 rats) in absolute
amounts of serum necessary for 50%, and 809, haemolysis. Circles indicate number of cases in which
even the highest amount of serum used (0.045 ml.) did not cause the tested %  haemolysis. For the
figure in such cases the next highest amount of serum was taken (0.05 ml.). Statistical evaluation by the
Cochran-Cox approximation of the Student t-test for the difference of the two averages.

509% haemolysis: L,y (white columns) 0.018; L,; (perpendicularly shaded columns) 0.010; Lyg (horizon-
tally shaded columns) 0.014. 809, haemolysis: L,, 0.046; L5 0.026; Ly, 0,026.

256 1 an P7y .
128 1
641
321
16 1
81
44
1:24

Fig. 7. Short-term Administration of Diets. Agglutinating antibody formation. y: Average titreg
of agglutinating antibodies of individual groups. x: days of blood collection after completion of
immunisation. Statistical evaluation by Wicoxon’s fi-test. Up to the 21st day differences between L,; and

¢ are not significant, and up to the 28th day the same holds good for L,y and L,;. Differences between
Lys and Ly, are insignificant throughout. Numbers indicate numerical values of titre averages.

Ly (white columns): 93 — 245 — 48.0 — 6.1 — 13.13 — 21.2 — 24,5
L5 (perp. shaded columns): 40.0 — 61.7 — 116.8 — 125.7 — 24.0 — 49.9 — 32.0
Ly (horizon. shaded columns): 11.4 — 24.5 — 43.0 — 59.7 — 17.8 — 21.1 — 30.8
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Table 2. Survival of Tnfection. Rows indicate suscessive groups taken into experiment. Statistical
evaluation: Wilcoxon’s §-test

Short-term Administration of Diets

No. of Deaths in hours after infection No. of
Group rats Dose survivors
6 |24 | 48|72 96128144168 S
Ly 3 7 DL 100 111 0
(23.29 protein) 3 7 DL 100 1 1 1
immunised 4 7 DL 100 2 2
4 7 DL 100 4
Ly, 3 7 DL 100 2 1
(42.99, protein) 3 7 DL 100 1 1 1
immunised 4 7 DL 100 4
4 7 DL 100 4
Ly 3 7 DL 100 3 0
(6.79 protein) 3 7 DL 100 3 0
immunised 4 7 DL 100 1 3 0
4 7 DL 100 1 2 1
Ly 3 1 DL 100 3 0
(23.29, protein) 3 3/, DL 100 2 {1 0
non-immunised 3 2/3 DL 100 1 2
2 | 2/, DL 100 2
3 | %/, DL 100 1 2
Ly 3 1 DL 100 1|2 0
(42.99, protein) 3 3/, DL 100 2 1
non-immunised 3 /s DL 100 1 2
2 | 2/, DL 100 1 1
4 | ¥, DL 100 2 |1 1
Ly 3 1 DL 100 1 2 0
(6.79, protein) 3 3/, DL 100 3 0
non-immunised 3 /s DL 100 3 0
2 | %/, DL 100 1 1
3 2/, DL 100 3 0
512 x ww
256 .
128 ’ 4
64 -

Fig. 8. Long-term Administration of Diets. Agglutinating antibody formation. z: days after
immunisation when blood was taken. Crosses indicate titres of individual rats. Wiccxons S-test used.
Numbers give exact values of individual averages.

L,y (white columns): 46.1 — 28.0 — 10.4 — 33.6 — 156.4 — 49.7 — 45.3 — 30.2 — 154
Lys (perp. shaded colummns) 17.6 — 12.0 — 88 — 41.6 — 192.0 — 40.0 — 38.6 — 58.1 — 61.8
Lg (horizon. shaded columns) 21.8 — 9.6 — 8.0 — 40.5 — 100.5 — 48.5 —104.0 — 794 — 46.4
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In the long-term experiment the levels of agglutinating antibodies show nostrik-
ing difference in the individual groups (fig. 8). The non-significance of the difference
is confirmed by statistical analysis. Differences are significant at the P < 59, level
only between the low and medium protein group on the 5th day and between the
medium and high protein group on the 21st and 35th day. The survival rates (tab. 2)
show that animals fed on a low protein diet for short periods had a decreased
resistance to infection. This decrease, as manifested by a greater and more rapid
death rate, is highly significant in immunised rats (Wilcoxon f-test) while it is only
on the border-line of significance in non-immunised rats. There was no difference in
the resistance of the medium and high protein groups. In the long term experiments
(table 3) there were no differences between the three groups. There was, however,
a significant difference between immunised and non-immunised rats in both experi-
ments.

Table 3. Survival of Infection. Rows indicate successive groups taken into experiment. Statistical
evaluation: Wilcoxon’s f§-test.

Long-term Administration of Diets

N £ Deaths in hours after infection | No.of
Grou; -0 Dose survi-
p rats 1
3’6‘9!12|15 18]21|24‘48}72 vors
Lys 2 1 DL 100 ‘ | 2
(23.29 prot.) 2 3 DL 100 L . 1
immunised 3 4 DL 100 ‘ 3
2 10 DL 100 ] 2 0
3 | 10 DL 100 ! N 1 0
3 8 DL 100 1 1 1 0
i
Lug 2 1 DL 100 : 2
(42.99, prot.) 2 3 DL 100 : 2
immunised 2 4 DL 100 | ! 2
3 10 DL 100 ‘ 1 2
3 | 10 DL 100 b 14 1 0
2 8 DL 100 ! 1 1 0
Ly 2 1 DL 100 | 1 1
(6.79, prot.) 2 2 DL 100 i 2
| immunised 2 3 DL 100 ! 2
2 10 DI 100 1 1 0
Ly 2 1 DL 100 1 1 0
(23.29; prot.) 2 | % DL 100 2
non-immunised 3 3/, DL 100 3
2 1 DL 100 \ 1 I
3 1 DL 100 1 1 1
3 1 DL 100 2 1 1 0
Lig 2 1 DL 100 1 1 0
(42.99, prot.) 2 % DL 100 1 1
non-immunised 2 /s DL 100 ! 2
3 1 DL 100 2 1 0
I 3 1 DL 100 ol 1 2
- 1 DL 100 | 1 1 : 1
L Ly, 2 1 DL 100 1 1 0
! (6.7%, prot.) 2 | 1 DL 100 2
' non-immunised 2 8/, DL 100 |2
i 2 1 DL 100 1 i 1 :
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Table 4. Bacteraemia 1, 3 and 6 hours after infection in immunised and non-immunised rats of different
dietary groups. Figures give the average number of microorganismu per 1 ml. of blood. Statistical
evaluation: Wilcoxon’s f-test.

Short-term Administration of Diets

% Protein 1 hour 3 hours 6 hours
- Lys
2 (23.29, prot.) 3,053 53 912
‘g 16 !
E (42.99, prot.) ' 2,471 147 80
E 19
= (6.79, prot.) 14,192 31,512 162
é Ly :
k| (23.29, prot.) 247,719 419,678 88,988
| (I
g8 16
5 (42.99, prot.) 234,660 719,617 75,961
- “19
§ 6.79 prot.) 545,342 202,812 65,729

Table 5. Bacteraemia 1, 3 and 6 hours after infection in immunised and non-immunised rats of different
dietary groups. Figures give the number of microorganisms per 1 ml. of blood. Statistical evaluation:
Wilcoxon’s f-test.

Long-term Administration of Diet

i ‘
%0 Protein : 1 hour ‘ 3 hours || 6 hours
o Ly
e (23.29, prot.) 12,546 734 167
2 Ly
5 (42.99, prot.) 2,971 1,220 1,500
g 19
— (6.79, prot.) 2,009 1,025 487
g}
£ (23.29, prot.) 157,995 117,970 92,490
16
E (42.99, prot.) 201,880 138,835 100,633
. 19
Z% (6.79 prot.) 132,208 132,575 21,250

Table 4 gives differences in the number of bacteria in the blood 1, 3 and 6 hours
after infection in the short-term experiment. In agreement with Sterzl (1954) who
demonstrated that transfer of bacteria from the peritoneal cavity into the blood
stream and disappearance of bacteria from blood differs considerably in immunised
and non-immunised rats, the present results show the same picture. Differences
are statistically significant using Wilcoxon’s f-test. Differences between the three
dietary groups in both short-term and long-term experiments (tab. 5) are not
significant.
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Discussion

It has been possible to demonstrate in agreement with the majority of the
reports in the literature that complement levels, antibody formation and natural
and acquired resistance to Salmonella paratyphi B infection are all decreased in
protein deficient rats. When evaluating results in protein deficient animals it is
always necessary to take into consideration the total amount of protein in the diet
and the species of animal used. In the present experiments the author tried to
preserve the necessary minimum of proteins in order not to kill the animals by
a simple protein deficiency. A protein content of 6—79%, was chosen, as one of 99,
according to Guggenhaim and Buechler (1948), already prevents the appearance
of considerable differences in bacteriocidal and phagocyte activity in comparison
with normally fed rats (18 9, protein). It is therefore evident that in comparison
with experiments using very low protein diets (Guggenhaimer and Buechler 1948,
3%, Cannon, Chase and Wissler 1943, 19%,, Cannon, Wissler, Woolridge and Bendit
1944, 29, Wissler, Woolridge, Steffee, Cannon 1946, 0.9%, and 1.99%) the diet
used here did not cause such extensive decreases in antibody formation and
resistance. The animals in the experiments quoted were on the border-line of exi-
stence. It is a drawback of most work in this field concerning the effect of the diet on
the organism that usually neither growth nor weight curves are given and in most
cases it is not stated how far animals died spontaneously. This would indicate whether
animals were affected as a whole by the diet, which, in our opinion, is very important
for comparison of results from different work. Another disadvantage of some work
is the use of diets that differ only little from each other (Schneider, Webster 1945,
Forni 1952, Berry, Davis and Spies 1945) so that results depending on a large
number of factors can hardly elucidate the basic effect of individual components
of the diet and again make a comparison of different work impossible. The time for

3501 /
S _47/”
> P it

300

Fig. 9. Short-terin Administration of Diets.
Relation between specific antibody formation
and growth rate. Average growth curve of
the medium protein group (full line). Aver-
ages from the 5 heaviest rats from the low
protein group (dotted line) and from the
high protein group (interrupted line): y:
weight in g. : days from the beginning of the
experiment.
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which a diet is given is also discussed insufficiently. In the majority of experiments
diets were administered for 1, 2 and 3 months, rarely for longer periods. The experi-
ments of Metcoff, Darling, Scanlon and Stare (1948) showed that a short-term
protein deficiency (10 days) and further continuation of this diet did not cause
suspension of antibody formation although there was a total decrease in serum
proteins and therefore also in y-globulin. This work and the work of Bieler, Echer
and Spies (1947) demonstrate that the level of specific antibodies is not directly
dependent on the total amount of serum proteins present.
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The results in rats fed on the high protein diet for a short period are interesting.
In those rats antibody formation is significantly decreased but resistance to infection
is the same as in the medium protein group. In contrast, survival is low in the low
protein group. Optimal production of specific antibodies occurs, in agreement with
Poupa, on the so-called protein optimum in the diet. This tendency is also evident
in the complement levels, although it is not statistically significant. The total
amount of proteins in the blood serum is probably of importance in this case. The
protein optimum is most obvious in its effect on growth. That is why it was attempted
to correlate optimum growth and specific antibody formation in the short term
experiments. In the first place, average growth curves of rats on the medium protein
diet were compared with curves of the five heaviest rats of the low and high protein
groups (fig. 9). No differences were evident between these artificially formed groups.
It appears that there are no considerable differences within individual groups when
average agglutinating titres of all groups are compared with averages of those titres
in the five heaviest rats of each group (fig. 10). This indicates that immunological
characteristics of individual groups are not due to growth rates.

How can decreased antibody formation be explained in the high and low

25
64 1

32 1

T T T T T

4 7 10 14 21 28 35

Fig. 10. Short-term Administration of Diets. Average agglutinating titres compared with agglutinat-
ing titres of the 5 heaviest rats in each group (y). x: days when blood was taken after the end of
immunisation.

Curves: 1—L,; (23.29, proteins) average from the 5 heaviest rats
2—L,; (23.29, proteins) average from 30 rats
3—L,, )42.9%, proteins) average from the 5 heaviest rats
4—L,, (42.99, proteins) average from 30 rats
5—L.y ( 6.79, proteins) average from the 5 heaviest rats
6—L,, ( 6.79% proteins) average from 30 rats
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protein short-term groups? The experiments of Wissler, Wooldridge and Steffee
(1946) and Wissler, Woolridge, Steffee and Cannon (1946) demonstrate that short-
term feeding of rats with a high protein diet or a diet containing large amounts of
amino-acids several days before immunisation causes considerable increase in anti-
body formation in rats previously fed on a low protein diet. This indicates that the
mechanism of antibody formation is not affected, and leads to the conclusion that
the decreased formation of antibodies is due to exhaustion of protein reserves or to
insufficient supply of amino acids in the diet.This is the most usual explanation of
this phenomenon. The fact, however, ascertained from our experiments, that
a high protein diet also causes a decrease in antibody formation, rules out such an
explanation. Rats on a high protein diet evidently become adapted very rapidly to
the diet given as can be seen from the complement levels and all other reactions.
At the end of the long-term experiment there was no difference, excepting only
weight, from the medium protein group. Changed reactivity after short-term admin-
istration of the diet may be explained by the animal adapting itself to the stress
of the unusual composition of the diet.This is evidently connected with ready usable
protein reserves depending on an optimal protein concentration in the diet. Similar
results were obtained by Hrtza (1955) who studied the breakdown of liver proteins
after the short and long-term administration of diets containing high or low con-
centrations of proteins and also Lat (1955) who studied higher nervous activity in
rats fed a high protein diet for long periods.

During the long-term experiment the became differentiated. Animals on the high and
medium protein diets remained normal in appearance; this was not the case with
animals on the low protein diet. Their fur become sparse and in places was completely
absent. They rapidly succumbed to spontaneous infections.We are probably justified
in assuming (as more than one third of the animals died) that those that survived
were more resistant and became better adapted to dietary conditions. These
individuals, although the level of their total serum proteins was considerably decreased.
reacted in the same way to infection as animals from the other two groups. Normal
specific antibody formation in rats fed on a low protein diet for long periods may be
compared with the results of Bieler, Echer and Spies (1947) and Balch (1950).

In conclusion it is necessary to point out that differences in resistance between the
three groups were not large and that often statistical evaluation is necessary to
demonstrate theirsignificance. On the other hand differences between immunised and
non-immunised rats were immense both as far as bacteraemia and lethal doses are
concerned. This difference cannot be bridged by dietary means.

Summary

The short-term administration of a high medium and low protein diet gave rise
only to immunological differences within the two basic groups of immunised and
non-immunised animals.

After 8 months on those diets no differences in specific antibody formation, and
natural and acquired resistance to Salm. paratyphi B could be observed. Differences
obtained in short-term experiments disappeared in the long-term experiment. The
diets remained without effect on the basic differences between immunised and non-
immunised rats in both experiments.

In the short-term experimentrats fed alow protein diet had a significantly decreased
complement level, agglutinating antibody titre and decreased acquired and natural
resistance to Salm. paratyphi B infection in comparison with rats on an optimum,
medium protein diet.
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After 4 months on the low protein diet the amount of complement was decreased
in comparison with the medium and high protein diet groups.

In the short-term experiment when rats fed on a high protein diet are compared
with rats on the medium protein diet the titre of agglutinating antibodies of the form-
er after immunisation is significantly decreased but natural and acquired resistance
to infection is not changed.

Specific agglutinin formation is optimal on the medium protein diet which is also
optimal for growth and corresponds to the so-called protein optimum.

In the low protein group there was decreased survival due to spontaneous infections
so that there was a natural selection of more resistant individuals.

Statistical evaluation was carried out by F. Zitek, Mathematical Inst. of the Czechoslovak Academy
of Sciences. With the technical assistance of B. Hofmanové and D. Johanovska.
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Bausanne megocrarka u usObTka GeIKOB B NUILe Ha UMMYHHYIO
PeaKmnuo

3. TPHRKA
Pesome

Mul comepacany 3 TPYNUB KPBIC HAa PA3IHYHON ANATC, IPAKTHUCCKH M3OKAJOPH-
YECKOM M OTAMYAINedcs JUIA KayKIoil IPYIOb RMBOTHHIX TONBKO OTHOCUTENLHBIM
cofepcannem 6ca1oB v TIMnu0B. [L0i1s 6eJIKOB B OTHEIBHBIX THIIAX AMATEI COCTABIIAIA
6,7%, 23,5% u 42,99%,. Bonmsl u nMmu gaBajgoch BAOBOIL. EIKeTHCBHO OTMEUAIIOCH
KOJIMYecTBO ¢hefeHHoi nuuu. Ilo KomuuecTBy chefaeMoil MU MEKLY OTHCIBHBIMY
nuaTaMu He OBUIO CKOJIBbKO-HUOYNb 3HAUMTENbHOM pasHunpl. C TOUKM 3peHns pocTa
KpbICEl 06pa3oBaM 3 TPYNIE, OTBedaBmHe OOBLIYHBIM JAHHBIM Jutepatypsi. Mrak,
MOJRHO CJTeJIaTh BBIBOJ(, 4TO PA3JIMYMA B POCTE M AP. PA3iMuiA y Aa00PATOPHBIX Kpbic
ABJIAIOTCH Pe3yJIbTATOM DPa3Jinuuil B cocraBe panuona. VccaepoBanuceh: 1) Biamaune
KPATKOBPEMEHHOTO KOPMJIeHNA YKa3aHHOR mumei (Ha 2-off ¥ 3-il MecAl ucciaemo-
Basiock obpasoBanne cHenMUUecKUX AHTHTEN, a B TeYEHUE 4-TO MCCAUA IPOU3BO-
MWJIOCH ONBITHOE 3apajKeHne) M 2) BIHAHUE [IMTENBHOFO CONEPAHMSA HA JAHITC
(vepes 8 MecsameB mcciegoBaloch 00pasoBaHME cleNUPUUIECKAX AHTUTEN, a Ha
9-p1ii MecAI TPOUBBOTMIICA ONBIT 3aPAKEHU).

IIpy KpaTKOBPEMCHHOM ONBITE CKA3aJ0Ch BIMAHHE PA3JIMUYHOTO COMlEPIKAHHS
OenxoB B munte. B cpaBHeHMM ¢ TPYNIOIL KPBIC CO CPEJHMM CONEP:KAHUEM GelKon
B PanyoHe — IOHMKEHWE TUTPA arrMOTHMHMPYIOMUX AHTHUTEJL 10cile MMMYHHM3Amuy
Y Tpynn ¢ Hu3KOOEJKOBHIM M BBICOKOOENIKOBEIM PalMOHOM OKA3BIBAJIOCH CTATUCTH-
YeCKM 3HauMmbM. I'pynna Kpelc, mutapmascsa HM3KOOGEJKOBOH numieit, o0aagana
TarKe G6oJyiee HU3KOMH NPHOGPETeHHO M €CTECTBEHHOI YCTOHYMBOCTHIO 1O OTHOMIEHHIO
k S. paratyphi B (B cpaBrenyn ¢ rpynmoii co cpefanM KonmdecTBOM GeAKOB B IHIE).
Kpsicel, nosyuaBmme ycuileHHOe 0eKOBOe NHTaHMe, B OTHOIICHHH ECTeCTBEHHOI'O
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W TpHOOpeTeHHOro MMMYyHHUTeTa K MHdexnuu S. paratyphi B se oramuanuce or kpic,
KOTOPHIX KOPMWJIM THIIEH CO CPeIHHM cofepanmeM OenkoB. BEuIo ycraHOBIeHO,
4To ONTHMAIbHOe 00pa3oBaHhe CHENU@UIECKUX ATTJIIOTHHHHOB HAO/0faerTcs Hpn
JMATe €O CPeJHHAM COofiepyKaHNeM 0eJIKOB, KOTOpas ABJIAETCSA TAKe YyCJIOBMeM ONTH-
ManpHOrOo pocTa. KoHmenTpauus GenKkoB B 5T0H AudTe OTBeYaeT T. H. (eJKOBOMY
ontumymy. [TyTem HEAMBIYaNBHOTO aHANN3A HOONBHITHOTO MATEPHAJIa He Y1aBaJloCch
0KA3aTh HAJMIMsS CBASK MEXULY YCIEMHOCTHIO POCcTa, — ¢ OAHOM CTOPOHB!, — ¥ 00pa-
30BaHUeM cHenudUUIecKHX AHTATEN ¥ ecTeCTBEHHOH WM Tpmo6peTeHHOH ycroiuu-
BOCTBIO K MH(ERIUM, — ¢ [pYroi cropons. Ilonmkenue cnoco6HOCTH K 06pasoBaBmio
cnenuuIecKUX aHTUTEJ Y OPraHM3MOB, NUTAOMKUXCHA HU3KOOEIKOBOM MM BHICOKO-
GenKoBO# THMmeH, 060CI0BIIeHO PU3MOTIOTNYECKOH peryssanuein NPOTeHHOBEIX pe3ep-
BOB B opranusMe. Hamm onmiTe ¢ nmmei, 6oratoi 6eiKkaMf, TOKAa3ajy, YTO NOHU-
;keHne o6pa3oBaH¥sA AHTUTE] HEBO3MOMKHO OGBACHUTHL OJHNM IIMIEL MNCTOCHAEM
Ge/IKOBBIX 3a1acOB B OPTaHM3Me, KaK 3T [ieilaeT OOJBMMHCTBO UCCIelOBAHUI 110 STHM
BonpocaM. OfiHaKo PasiN4ns, BO3HNKAIOIME [OJ BIUAHAEM HeOJUHAKOBOTO IPONeHTa
feKOB B OMINe, y WCIOJb30BAHHOH HAMH MHQEKIMOHHOW MOMENH He OKa3hBaJM
BIMSAHASA HAa OCHOBHOe 6MOJIOTMYECKOe pa3iinuie Me:KNAy MMMYHU3VMPOBAHHBIMU M He-
HMMYHU3MPOBAHHHIMY OPraHM3MAMU, PA3HHNA MEMKAY KOTOPBIMM BHIDA)KAaeTCA TUC-
siaMu 60JIee BHICOROTO IOPANKA, 96M Pa3HANA, 00yCIOBIeHHAA IU3TOM.

[ocie AMUTENBHOrO NpPMMEHeHMA YKa3aHHEIX BHAOB [M3TH He HabiofaNock
¢TATHCTHYECKY BHAUMMOM pasHANM HU B cHOCOGHOCTH K 00pasoBaHMio crenadu-
WeCKNX aHTUTEN MOCJe MMMYHM3ANuN, HA B CTEeHH ecTeCTBEHHOH MM npuobpereH-
HOl yeTofumBOCTH 10 OTHOomeHMi K uHpexumu S. paratyphi B. Taxmm oGpasoM,
JI0AITOBPeMeHHAs AMITa He TOJIBKO He yIiy6JiAna pasinduil, cO3AaBaBIINXCA B Pe3yJib-
TaTe KPATKOCPOYHOH AMATH, HO, HANpOTHB, cTUpajyia mx. Tem He MmeHee B rpymmne
KPBIC, TOJYYaBIIMX GeHYI0 KoM NHILY, B TeYeHHe [UIMTeNLHOTO ONbTa Habmo-
jlaach 3HAYNTENbHAS CMEPTHOCTH OT cirydailHex mudermuil (13 30 kpsic norubio 12,
TOTJla KaK B OCTAMbHBIX TPYNIAX 3a Bce BPeMs ONBITA He Naja HU ONHA Kpbica), TaK
4TO B OTON IpyMIe NPAKTHYECKH OCYIECTBUJICS eCcTeCTBeHHBIH oT6Oop Hambomee
yeToitunBEIX 0co6eil. Pe3yabTaThl JOATOCPOYHOTO ONBITA MBI OOBACHAEM npucnocob-
JIeHHeM MOIONBITHRIX JKMBOTHEIX K MOJyd4aeMoii Iumle.
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On fermentation of chlortetracycline by Actinomyces aureofaciens the fer-
mentation medium usually contains a source of starch (Van Dyck, De Sommer
1952) which splits up into lower derivatives. The extent of starch hydrolysis and the
possibility of using the sugars produced depend on the activity of amylolytic
enzymes.

It might be expected that with the accumulation of chlortetracycline in the fermen-
tation medium, particularly at higher concentrations of this antibiotic, the activity
of enzymes hydrolysing starch would be altered (Arora and Krishna Murti 195 2).
Even though starchy raw materials (soya bean meal etc.), contained in the fermen-
tation medium, probably have more functions than being the mere source of carbon.
the process must be conducted, for economic reasons, so as to make the best use of
the starch itself.

In order to study the effect of chlortetracycline on amylolytic enzymes, an enzyme
preparation was used from the mould Aspergillus oryzae: this is known, under the
experimental conditions in question, to hydrolyse starch exclusively by the action
of a-amylase (Burger and Beran 1956). Higher concentrations of chlortetracycline
were observed to have a strong inhibitory effect on this enzyme during the dextri-
nation of starch.

The purpose of the present work was to study the conditions under which inhibition
occurs and to try to find a method of preventing it, and, on the basis of the inform-
ation so obtained, to study the activity of amylase during the fermentation of
chlortetracycline by the strain of Actinomyces aureofaciens used commercially.

Material and Methods

Analytical methods. The activity of x-amylase was determined using the author’s modification of the
Wohlgemuth method (Belozersky and Proskuryakof 1951). Visual comparison of the starch iodine
complex with the standard solution was replaced by determination on a Pulfrich colorimeter. The red
filter S 66, through which the jodine starch complex showed the highest absorption, proved to be the
best from among the set of standard filters available. The time taken for the dextrination of starch.
required for the calculation of the Wohlgemuth amylolytic units, was determined by the extrapolation
of the final transmission values. The activity of a-amylase is expressed both in units (Belozersky and
Prokuryakof 1951) and in percentage transmission in relation to the standard solution.

Chemicals used. Soluble starch p. a. (Lachema), chlortetracycline with 509( biological activity
(Lederle Lab.) and the other chemicals analytically pure.

Method. The enzyme preparation of A. oryzae, which under the given experimental conditions
(Burger and Beran 1956), causes dextrinization of starch exclusively by the action of x-amylase, was
used for the experiments. A suspension of this preparation in physiological saline was filtered and the
filtrate was dialysed for 24 hours at room temperature against a 400 times larger volume of redistilled
water, changed three times. The amount of enzyme used was chosen so that dextrination was complete
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in about 45 minutes. The final concentration of starch was 19,. If not stated otherwise, the reaction
of the mixture was maintained at pH 5.6 by 0.1 M acetate buffer. Incubation took place at 30° C in
a water bath. The concentrations of antibiotic given are in relation to the final amounts of biologically
active chlortetracycline. The pH of the reaction solution was checked after each experiment by an
electron pH meter with a glass electrode.

Results
The Effect of pH and Buffers on the Inhibition of Starch Dextrination

It was found that higher concentrations of chlortetracycline have an inhibiting
effect on the activity of a-amylase of the mould A. oryzae. The concentration of
chlortetracycline at which inhibition appears varies between 8 X 10*M and
1.2 x 10°M (fig. 1—3).

Inhibition depends on the kind of buffer used and on the pH of the solution.
In an acetate buffer at pH 6.0 (fig. 2), chlortetracycline causes inhibition at
concentrations higher than 1.2 x 10 M. In a phosphate buffer of the same pH,
chlortetracycline causes inhibition at a concentration as low as 8 X 107* M.
In a phosphate buffer at pH 7.0 and with the same concentration of antibiotic,
inhibition is greater (fig. 1 and 3).

100" 100

0 15 30 45 0 15 X0 <5

Fig. 1. Effect of Concentrations of Chlortetra- Fig. 2. Effect of Concentrations of Chlortetra-

cycline on Inhibition of A. oryzae x-amylase in
a Phosphate Buffer of pH 6.0. z: time in mins.,
y: transmission in 9,. pH of solution 6.0, buff-
ered by phosphate at final concentration of
0.01 M. I: control, II: 400 xg., III: 600 ug., IV:
800 ug. and 1000 ug. chlortetracycline in 1 ml.

cycline on Inhibition of A. oryzae x-amylase in

an Acetate Buffer of pH 6.0. x: time in mins.,

y: transmission in 9,, pH of solution 6.0, buff-

ered by acetate at final concen-tration of 0.1 M.

I: control and 400 ug., II: 600 ug., III: 800 yg.,
IV: 1000 ug. chlortetracycline in 1 ml.

The inhibiting effect of chlortetracycline on starch dextrination is present in an

acetate buffer from pH 4.8 upwards (fig. 4).

The Influence of Ca* on the Inhibitory Effect of Chlortetracycline

It is well-known that Ca** acts as a stabiliser for a-amylases. We have proved,
however, that under our experimental conditions, the inhibition of a-amylase is not
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caused by the removal of Ca+ = from the solution by chlortetracycline. Even a large
excess of Cat+ (tab. 1) did not cause any substantial changes in the inhibiting
effect of chlortetracycline. The results and the fact that a dialysed enzyme solution
was used in all experiments, prove that the inhibitory effect of chlortetracycline is
not caused by the removal of a low molecular stabiliser.
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Fig. 3. Effect of Concentrations of Chlortetra-
cycline on Inhibition of A. oryzae x-amylase in
a Phosphate Buffer of pH 7.0. z: time in mins.,
y: transmission in 9, pH of solution 7.0, buff-
ered by phosphate at final concentration of
0.01 M. I: control, II: 400 pg., III: 600 ug..
800 yig. and 1000 pg. chlortetracycline in 1 ml.
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Fig. 4. Effect of pH on Inhibition of A. oryzae

x-amylase by Chlortetracycline. z: pH, y: 9,

inhibition of A. oryzae x-amylase by chlortetra-

cycline. Buffered by acetate at final concentra-

tion of 0.1 M. Final concentration of chlortetra-
cycline 2 x 10—3M.

The Effect of some Organic Acids on the Inhibitory Effect of Chlortetracycline

Previous experiments had already shown (fig. 1 and 2) that the inhibition of
a-amylase, caused by chlortetracycline, depends on the kind of anions present. If the
anions of some organic acids; e. g. of citric or oxalic acid in concentrations of
2 X 107* M are present, inhibition disappears completely. The anions of phthalic,
benzoic, fumaric and tartaric acids partially reduced inhibition; lactic and propionic

Table 1. Effect of Ca®* on Inhibition of x-amylase by Chlortetracycline buffered by acetate, pH 5.6,
at final concentration 0.1 M

- . Final Concentration }
Experiment x-amylase
No. - o units
of Chlortetracycline l of CaCl,
1 1.8 x 103 M 1.8 ¥ 102 M ‘ 0.84
2 1.8 x 103 M 6 x 1073 M 0.74
3 1.8 x 103 M — 0,45
4 — 1.8 x 102 M 3.30
5 - 6 w0 10-3 M J 3.50
6 - — ! 3.50
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Table 2. Effect of some Organic Acids on Inhibition of x-amylase by Chlortetracycline
buffered by acetate pH 5.6, final concentration 0.1 M. Final concentration of sodium salts of acids
2 x 10-2 M, of chlortetracycline 2 x 10— M

«-amylase units
Sodium salt of added acid Addition of
0 Acid Chlortfatra- Cblortetra.- )
cycline cycline and acid
Oxalic 3.79 3.83 0.28 3.68
Citric 3.82 3.69 0.25 3.28
Phthalic 3.83 3.83 0.26 2.71
Fumaric 3.83 3.83 0.28 1.54
Benzoic 3.83 3.83 0.26 1.47
Tartaric 3.79 3.67 0.28 1.44
Propionic 3.83 3.75 0.23 0.27
Lactic 3.83 3.83 0.23 0.23
|

acids in acetate buffer had no effect whatsoever on inhibition caused by chlortetra-
cycline (tab. 2). These findings provided a starting point for resolving other problems,
particularly as to whether inhibition of the activity of a-amylase by chlortetra-

cycline is reversible or irreversible.

The addition of citrate (acetate buffer) or acetate (phosphate buffer) to a reaction
mixture in which a-amylase has previously been inhibited by chlortetracycline,
removes the inhibition (fig. 5 and 6). The rate of starch dextrination after the
addition of these acids is the same as when chlortetracycline is not present. The

1 1 i
0 15 30 45 &

Fig. 5. Effect of Subsequent Addition of Citrate
on A. oryzae x-amylase Inhibited by Chlortetra-
cycline. z: time in mins., y: transmission in 9.
pH of solution 6.0, buffered by acetate at final
concentration of 0.1 M. I: control, II: 1000 ug.
chlortetracyeline in 1ml. in the 45th minute.
1 ml. of Na-citrate (final concentration 2 X
% 10-2 M), has been added. III: 1000 ug. chlor-
tetracycline in 1 ml., in the 45th minute, 1 ml.
of HyO has been added.

100 L /

I

m

1 1 1 1 1

0 30 60 90

Fig. 6: Effect of Subsequent Addition of Acetate
on A. oryzae o-amylase Inhibited by Chlortetra.-
cycline. : time in mins., y : transmission in %,
pH of solution 6.0, buffered by phosphate at
final concentration of 0.01 M. I: control, II:
600 ug. chlortetracycline in 1 ml., in 45th min.
1 ml. Na-acetate (final concentration 2 x 10~2 M)
has been added, III: 600 ug. chlortetracycline in
1 ml. in 45th min. 1 ml. of HyO has been added.
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removal of inhibition is thus complete. The results given here prove that inhibition
of a-amylase by chlortetracycline is reversible.

Discussion

In addition to studies on the bacteriostatic or bactericidal effect of antibiotics.
a number of papers have been published dealing with the question of the action of
antibiotics on separate enzyme systems both in vivo and in vitro (Agarwala et
al. 1952, Arora et al. 1954, 1955a, b, Brody et al. 1954, Ghatak et al. 1953, Iyer et
al. 1953, Jacobson et al. 1954, Loomis 1950, Saz et al. 1954, Zimmerman et al. 1953).
It is a characteristic feature of these papers that far higher concentrations of antibio-
tics were used than those at which their bacteriostatic and bactericidal properties
are already displayed. This very fact would suggest that in these cascs the effect of
antibiotics on the enzyme system is non-specific and it is doubtful whether the
results obtained can be used to explain changes in enzymatic processes at concentra-
tions of the antibiotic which affect the multiplication of the microorganisms. We also
used high concentrations of chlortetracycline when studying its effect on the activity
of a-amylase in starch dextrination. The concentrations used, however, are of
importance in the fermentation of Actinomyces aureofaciens, where the high con-
centration of the antibiotic can affect some enzyme systems.

Our experiments prove that higher concentrations of chlortetracycline inhibit
dextrination by a-amylase of A. oryzae. It is important that this inhibition can
easily be removed by some organic acids, which alone, however, do not affect the
activity of the enzyme in question. This provides the possibility of studying how
a-amylase of Actinomyces aureofaciens is affected during fermentation with the
production of chlortetracycline and, in case of inhibition, of measuring the a-amylase
content.

Van Meter and Oleson (1951) assume that chlortetracycline inhibits some reactions
in Kreb’s cycle, since citricacid removed inhibition by chlortetracycline in studies
on the respiration of rat liver homogenates. The fact that citric and other acids
removed the inhibitory effect of chlortetracycline on the amylolytic enzyme system
in our experiments too, suggests that chlortetracycline may affect other systems
connected with liver respiration.

In some cases lower concentrations of antibiotics stimulate enzyme activity while
higher concentrations inhibit it (Smith et al. 1949). This may also apply for the
action of chlortetracycline on a-amylase. Arora et al. (1952) found that with lower
concentrations than those used in our experiments there is activation of the amylo-
lytic systems of malt and moulds. It must be stressed, however, that these authors
observed the activity of the amylolytic system from the point of view of increasing
the reduction rate, and did not exclude the effect of other enzymes, particularly
maltase.

Summary

The inhibitory effect of chlortetracycline in concentartions of 8 x 10* M and
higher on the dextrination activity of a-amylase of the mould Aspergillus oryzae was
demonstrated and the effect of pH, Cat * and some organic acids on this inhibition
was studied.

Inhibition of a-amylase by chlortetracycline can be removed by citrate, oxalate
and other anions of organic acids. The inhibition of a-amylase is reversible.
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Bnusipue XJOpPTETPAMKINHA HA AKTUBHOCTbH o-3aMNJIA3bl

M. BYPTEP, H. POKOC u I1. [TPOXA3KA

Pesrnwme

1lpu BepaGoTKe XJOPTETPALMKIMHA ¢ ILOMOULbIO wWTaMMa Aclinoniyces aureo-
faciens (epMeHTAIMOHHAsT CPeJa COAEP/KMT OOBIYHO MCTOYHMK Kpaxmana, ROTOPBII
pacmenysercss B TeueHue QepMentanuu. 3anadeli Hacrosmeil paGotnt Owisio vera-
HOBHTD BJIAsieT JIM HaKOILUIeHMe, & B OCODEHHOCTH 3HAUUTEJBHBIC KOHICHTPALHH
XJOPTeTPALMKINHA B (ePMEHTAMOHHOM cpejle Ha ICATEILHOCTh DH3UMOB, BhlibiBa-
OMAX THAPOJM3 Kpaxmaza. Mbl ycTaHOBMIIM HAMYHe CUIBHOTO HOJAABIAONICTO
JlefieTBAA XJOpTeTpanuKiInEa Ha a-amuiasy Aspergillus oryzac npu tesetpuuaimn
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KpaxMaja, — IIpH KOHIEHTPANMAX, UMEONMX 3HAYCHUC It (PCPMCHTAIU aHTH-
Onornra. IlosToMy MBI M3yyamum ycIOBHA, UPH KOTOPHIX HACTYIIACT 1I0j@BICHMC,
i c1oco6, Kak ero u3besraTh, — YTOGH HA OCHOBAHMH 1OJYUCHHBIX JAHNBIX 1POCTIC-
JWTE CATENILHOCTE 0-aMIJIA3bl Mpu 00pPa3OBaAHNK XJIOPTETPAIKINEA TIPOUIBOL-
¢TBeHHBIM mwTamMmoM A. aurcofaciens.

JLJist ONBITOB MBI 11071B30BAMACH DH3UMATMYECKNM 1IPelapaToM A. oryzae, KOTOpbIii
B YCJAOBUAX HAIICTO ONBITA OCAXapPUBAET KPAXMAJ MCKIIOUUTEILIO ¢ HOMONILIO
-aMHJIA3El. :

AKTHBHOCTH a-aMHMJIa3bl ONPC/CAAIAch HaMi 1o Metoiy Wohlgemuth-a B mamem
BAOM3MCHEHUI1; CPABHEHME KOMILIEKCA MOI-KPAXMall €O (TAHZAPTHHLIM PACTBOPOM
NPOU3BORUIIOCH ¢ MOMOLIBI0 KoJopuMerpa Pultrich-a.

Mbt oraszanu Hanuuyme MOAABIAIINETO AEHCTBUS XJIOPTETPAIIMKINHA HA AKTIB-
HOCTh OCAXapUBAHHA NOJl BIMAHMEM q-aMUJIA3bl IJICCEHN A. oryzac 1pu KOHICH-
rpamuu B 8. 107 M u Buime u ncemeoBamu sausune pll, Ca® “ 5 HEKOTOPBIX
OPrasmyYeckuX KUCIOT HA 3TO IOAaBIdIONiee AeHCTBIC.

Horasnenus neATeNbHOCTH @-aMuJIA3H  XJOPTCTPAIMIJIHHOM MOKHO M36eskaTh
¢ HOMONIBI0 LUTPaTa, aHMOHOB IMABCJCBOI M JAPYI'HX OPraHWYCCKHN KHCIIOT. YTHe-
TeHNe aKTUBHOCTH a-aMUJIasul — sIBJIeHHe 00paTiMoc.
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Kparkue coo0imieHus Brief Reports Kurze Mitteilungen

Transmissible Lysis of Cells of Escherichia coli Induced
by X-ray Radiation

F. HERCIK
Institute of Biophysics, Czechoslovak Academy of Science, Brno

Received April 27, 1956

Bacteria of Escherichia coli which are given suitable doses of supersonic treatment,
lyse, and are at the same time converted ionto a quantity of uniform globules meas-
uring 200—300 A in diameter (Hradena 1956a). An ultrafiltrate of cells lysed in
this way induces lysis in healthy cells of the same strain. This lysis can be trans-
mitted (Hradedna 1956b).

The present work aimed at ascertaining whether X-ray radiation can induce
similar lysis and whether this also can be transmitted. To date, over 68 experiments
have been carried out and the preliminary results are given in the present report.

A Chaoul tube was used to carry out the irradiation (56 kV, 3 mA, 0.15 mm Cu,
dose-rate 111 r.m-1). The radiation dose was measured by the compensation
method, using a Taylor-Stoneburner chamber (Hertik 1948). Three strains of Esche-
richia coli were taken for irradiation, most experiments being carried out with the
strain E. coli B, which was obtained from the Institute of Biophysics of Geneva
University through the kindness of Dr. Kellenberger. This strains is not lysogenic.
Cultures of varying ages (1—24 hours, but most frequently three hours old) were
irradiated in test-tubes under strictly sterile conditions. A suspension of bacteria
with a concentration of 107/ml. broth was used. The density of the bacteria was
measured turbidimetrically. After irradiation, the bacteria were filtered through
a collodion filter with pores averaging 620 my and 5 ml. of the filtrate was added
to a 24-hour-old suspension of non-irradiated bacteria in broth. Non-irradiated,
filtered bacteria, 5 ml. of which was also added to a 24-hour-old suspension of non-
irradiated bacteria, acted as controls. In both cases the concentration of the bacteria
was about 108/ml.

Of the total number of 68 experiments, 22 were positive, indicating that after
the addition of the filtrate complete clearing of the culture had occurred, either
during the first passage or in one of the subsequent passages. A filtrate from the
cleared culture again contained the lytic factor. Up to nine passages were made.
Titration carried out in the third passage showed that the lytic factor was present
in the titre of 105—107. A filtrate from the control, non-irradiated bacteria did not
induce lysis. In the electron microscope preparations from the lysate showed lysed
cells with typical uniform globules with a diameter of about 300 A. The experiments
made so far indicate that in order to induce lysis by X-ray irradiation, a definite
optimal dose is needed. Measured in air, this ranges from 75—300 r. It is quite simple
to calculate that in a bacterium with a volume of 0,5 3, the dose of 300 r.produces
about 600 ionisations. An average of 4 . 10-3 ionisations falls to one globule, i. e.
every 250th globule is ionized. The frequency of the whole phenomenon varies and
it evidently depends on the physiological state of the bacterium, on the optimal dose
and on other factors which are still not known.

In summing up it may be said that X-ray irradiation induces lysis in non-lyso-
genic bacteria of E. coli B and that this lysis can be transmitted.
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H. Xymiaa: 1L Bompocy MeXaHU3Ma [JeCTPYKIHU TOMOTPAHCIITIAHTATOB. Ta6a. XXXIII,

Puc. 1. AprorpaHcnianTar Yepes 14 fHell nocie Tepecagku. Vaennuenue B 40 pas.
Puc. 4. ToMorpaHcniIanTaT Yepes 9 JiHelt Tocile omepanuil, YBeaudenue B 225 pas.
Puc. 5. u 6. Tomorpancnianrar Uepes 10 AHelt nocie onepaliy. VBeaudenne B 225 pas,
(ITapauHoBBIe CPE3E!, OKPACKA IeMATOKCHIINH-DO3IHOM. )
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11 Xymnas: I Bonpocy MeXaHUBMA JeCTPYRINTT TOMOTDRHCILTAHTATON, Taca, YXXI),

Prie. 2. Tosotpasenaanrar nepes 24 daca mocTe onepatmi, VBeImdenie B 90 pas,
Puc. 3. ToMorpaHelanTar Hepes 7 qHelt nocile otepanun, Veenndenne n 225 paa.

(MapaduroBrie cpeanl, OKpACKA TeMATOKCHINH-203UHOM )
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II. Xymuas: K Boupocy MeXaHuaMa JecTpyKIUH TOMOTPAHCIUIAHTATOB. Taba. XXXV,

Puc. 7. ToOMOTpaHCIVIAHTAT Hepes 14 pHeil nocile oMepaluiL. .\"Bemuwum» B 210 pas.
Puc. 8. TeTepoTpaHCIIaHTAT Yepe3 2 s mocde onepalluu, Y BelndeHHe B 90 pas.

(MTapaduHoBHe cpeakl, OKpacka TreMaTOKCTINH-203HHOM, )
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M. Xymuas: I nonmpoey Mexamusma AECTPYRIIUHI TOMOTPAHCITAHTATOR, Taoa, XXXV,

Puc, 9. Tereporpancenmanrar Yepes 6 queit noeae onepauui. VBemutienue B 210 paa.
Pue. 10, Tere OTPAHCIVIAHTAT Uepes 8 JHel HocJle onepauun. YBe:IMdeHe B 90 pas.
(Hapaduroseie cpeant, oRpacka reMaToRCILTITH-D0BIHON, )
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