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gamogonebaze patentis aRweriloba 
 

gamogoneba ganekuTvneba ZiriTadad bioqimias da bioteqnologias, 

ufro zustad, is Seexeba araZviradRirebuli da efeqturi vaqcinebis 

gaumjobesebas, rac efuZneba mcenareulujreduli warmoSobis siTburi 

stresis proteinebis (HSP)  unars specifikur antigenebTan kavSirSi 

gamoiwvion organizmis imunuri rezistentoba paTogenebis winaaRmdeg. 

gamogonebis winamZRvrebi 

axali mecnieruli aRmoCena: HSP warmoadgenen universalur bunebriv 

samkurnalo saSualebas. 

myarma mecnierulma monacemebma (1-21, 27, 32) aCvenes rom HSP-is sinTezi 

izrdeba eukariotebSi (da aseve, prokariotebSi), roca: 

  - ujredebi inficirebulia paTogenebiT an ganicdis biotur stress,  

  - ujredebi da maTi subujreduli struqturebi amovardnilia 

kontrolidan abioturi stresebis dros, 

     - proteinebma dakarga 3D -struqtura an maTi funqcia, an gaSlilia 

(ar aris dagragnili). 

garda amisa, HSP  avlens sicocxlis statusis gagrZelebis unars: 

 - 3D -struqturis dacvis da/an stabilizaciis da/an proteinebis funqciis 

aRdgenis, 

- inficirebuli ujredebis zedapirze antigenebis reprezentaciis, 

- kontrolidan amovardnili daberebuli ujredebis eliminaciis da maTi 

subujreduli struqturis an proteinebis,  

- citotoqsikuri T-ujreduli  pasuxis gamowvevis, 

- abioturi stresebis winaaRmdeg imunuri da endokrinuli sruli pasuxis 

induqciis, 

   - neiro-degeneraciuli daavadebebis prevenciis saSualebiT. 

yvela am msoflio mecnierulma monacemma Seqmna myari akademiuri 

safuZveli, rom HSP warmoadgens universalur bunebriv samkurnalo 

saSualebas. 

am safuZvelma Zlier daaCqara HSP -is praqtikuli gamoyeneba 

farmaciaSi. Antigenics Inc. (aSS) da StressGen Biotechnologies Corp. (kanada) 

uzrunvelyofen farTo klinikur samyaros HSP saxeobebis soliduri 

gamokvlevebiT da axlaxan sakuTar samecniero-samedicino myar faqtebze 

dayrdnobiT daamtkices, rom:  
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          -  HSP saxeobebs gaaCnia antigenuri peptidebis gadamtanis unari; 

- HSP saxeobebs gaaCnia adiuvanturi unari antigenebis efeqturobis 

gasaZliereblad; 

 - HSP saxeobebs antigenur peptidebTan kavSirSi aqvs citotoqsikuri T-

ujreduli sistemis stimulirebis unari; 

     - HSP -is kompleqsebi antigenur peptidebTan warmoadgens efeqtur 

vaqcinebs mravali saxis daavadebis winaaRmdeg. 

mag., 80 % efeqturia kibos winaaRmdeg; 

   - vaqcinebis axali Taoba, romelic emyareba HSP -is gadamtanisa da 

adiuvantis unars, warmatebiT da farTod iyo testirebuli da ukve gaiara 

I-II fazis klinikuri gamocda da Sevida bolo III fazis klinikur 

gamokvlevebSi 2000 wels (internetisa da presis mixedviT). 

 

        msoflio brZola vaqcinebis axal TaobaSi HSP -is gamoyenebaze: 

 

ZiriTadad ori kompania: Antigenics Inc. (aSS) da StressGen Biotechnologies 

Corp. (kanada) ibrZvis HSP-ze damyarebuli vaqcinebis, rogorc axali 

sakvanZo farmakologiuri saSualebis farTo komercializaciisTvis. orive 

kompaniam daarwmuna investorebi, rom HSP-is gamoyenebas farmaciaSi  didi 

momavali aqvs. investorebi daexmaren maT msoflio masStabis sawarmoebs 

sarisko kapitalis gazrdiT daaxloebiT 109 mln aSS dolaramde Antigenics 

Inc.-Tvis maSin, roca StressGen Corp.-ma gazarda 54 mln aSS dolaramde 1998-

2000 ww-Si. 

am firmebis sapatento saqmianobis SedarebiTi analizi miuTiTebs, rom 

Antigenics Inc.-ma gaikeTa myari safuZveli 13 patentis seriis gamoqveynebiT, 

romlebic ufro farTod adastureben HSP -is efeqtebs da gansakuTrebiT, 

ukanasknel 4 patentSi, romlebic 2000 wels gamoica. magaliTad: 

- aSS patenti # 6, 048, 530 “stresuli protein-peptiduri kompleqsebi, 

rogorc profilaqtikuri da samkurnalo vaqcinebi ujredSida paTogenebis 

winaaRmdeg”, 11 aprili, 2000., romelic pretenzias acxadebs paTogenisagan 

miRebul antigenebTan kompleqsirebuli HSP -is kompoziciis in vitro damzadebis 

meTodebze. 

   - aSS patenti # 6, 030, 618 “samkurnalo da profilaqtikuri meTodebi 

siTburi Sokis proteinebis gamoyenebiT”. 29 Tebervali, 2000 w., romelic 
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pretenzias acxadebs HSP -ebsa da simsivneebis an paTogenebis antigenebis 

kompoziciebze, romlebic in vitro arian kompleqsirebuli, da am 

kompoziciebiT imunuri pasuxis gamowvevis meTodebze. 

- aSS patenti # 6, 0107, 540 “pirveladi da metastazuri neoplaziuri 

daavadebebisa da infeqciuri daavadebebis prevencia da mkurnaloba 

siTburi Sokis/stresis protein-peptiduri kompleqsiT” 25 ianvari, 2000, 

romelic pretenzias acxadebs kibos mkurnalobis meTodebze 10 

mikrogramze naklebi gp 96-iT (onkofagi); 

- aSS patenti # 6, 017, 544 “kompozicia, romelic moicavs imunogenur 

stresul protein-peptidur kompleqss kibos winaaRmdeg da citokins”, 25 

ianvari, 2000, romelic pretenzias acxadebs kibos mkurnalobisa da 

ZuZumwovrebisagan miRebul HSP -peptidur kompleqsebisa da citokinebis 

kombinaciiT imunuri pasuxis gamowvevis meTodebze.^ 

zemoT aRniSnuli patentebis seriasTan erTad Antigenics Inc. daeufla: 

- dadasturebas, rom HSP saxeobebis umetesobas aqvs unari iyos 

universaluri gadamtani Zlieri adiuvanturi efeqtebiT sxvadasxva 

antigenebisaTvis, da 

   - pretenzias TiTqmis yvela HSP saxeobis gamoyenebaze farmaciaSi kibos, 

simsivnis, diabetis, aseve, baqteriuli da virusuli daavadebebis 

winaaRmdeg. 

 

HSP saxeobebis gaumjobeseba vaqcinebSi gamosayeneblad 

 

arsebobs ori teqnologiuri midgoma HSP saxeobebis gamosayeneblad 

universaluri gadamtan-adiuvantis rolSi adamianis an cxovelis imunuri 

sistemisTvis antigenis efeqturi reprezentaciis mizniT (1-5) da kerZod: 

1.  HSP saxeobebis asocireba kovalenturad antigenur peptidebTan da 

am miRebuli kompleqsebis gamoyeneba vaqcinebis saxiT (StressGen 

Biotechnologies Corp.-is mier); 

2.  HSP saxeobebis arakovalenturad asocireba antigenur peptidebTan 

da am miRebuli kompleqsebis gamoyeneba vaqcinebis saxiT (Antigenics 

Inc.-is mier). 
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HSP saxeobebis antigenur peptidebTan kovalenturad asocirebis 

meTods bevri nakli aqvs (HSP-is antigenTan arakovalenturad asocirebis 

meTodTan SedarebiT) da kerZod: 

ufro humoruli, vidre droebiTi imunuri pasuxis ganpirobeba, 

swored am mizeziT aseTi kompleqsebi nakleb efeqturia ujredSida 

paTogenebis winaaRmdeg. garda amisa, roca HSP saxeobebi kovalenturad 

aris gadajvaredinebuli antigenur peptidebTan, orive mTlianad an 

nawilobriv kargavs Tavis molekulur moqnilobas da amrigad, HSP-is bevr 

momgebian Tvisebas, rogoricaa maTi gadamtanis unari an antigenuri pepti-

debis atf-damokidebuli gamonTavisufleba, da a.S. 

meore meTodSi SemuSavebulia HSP-saxeobebis arakovalenturi 

asociacia antigenur peptidebTan, im mizniT, rom ukeT SenarCundes HSP-

saxeobebis, rogorc gadamtanis da adiuvantis SesaZleblobebi,  da 

antigenuri peptidebis atf-damokidebuli gamonTavisufleba. meore meTodi 

ufro warmatebulia, radgan saSualebas iZleva gamowveul iqnes 

citotoqsikuri  T – ujreduli pasuxi da amrigad, damzaddes ufro 

efeqturi vaqcinebi HSP-is safuZvelze. amgvari vaqcinebis gaZlierebuli 

efeqturobis mizezia antigenur peptidebTan arakovalenturad 

asocirebuli HSP-saxeobis  gazrdili molekuluri moqniloba. Dr. 

Srivastava-s Tanaxmad, HSP-saxeobebs ara aqvT unari gamoiwvion citotoqsi-

kuri T - ujreduli imunuri pasuxi. swored am mizezis gamo unda 

asocirdnen adamianis/cxovelis ujreduli warmoSobis HSP kompleqsebad 

da umjobesia, arakovalenturad mikrobuli warmoSobis antigenur 

peptidebTan, romlebic dominantur antigens unda warmoadgendnen samizne 

paTogenisaTvis. Dr. Srivastava-m  gamoiyena HSP-is bunebrivi unari 

arakovalenturad asocirdes peptidebTan. man gamoiyena TiTqmis yvela HSP-

saxeobis gadamtanis unari axali vaqcinebis advilad dasamzadeblad. 

sxvadasxva kompleqsebi HSP -ebisa antigenur peptidebTan SeiZleba 

miRebul iqnes: 

 - an ZuZumwovrebis qsovilis/ujredebis gamiznuli inficirebis Semdeg 

ujredSida paTogeniT, romelic arCeulia baqteriebs an protozoebs an 

sokoebs an parazitebs Soris adamianis/cxovelis ujredebSi HSP-is 

sinTezis gasaZliereblad da cnobili paTogenis dominantur antigenTan 

arakovalenturad asocirebuli kompleqsis Sesaqmnelad, 
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 - an adamianis/cxovelis qsovilovani/ujreduli kulturebis inficirebis 

Semdeg virusiT jgufidan, romelic Sedgeba hepatitis A, B da C tipis, 

Cutyvavilas, adenovirusis, herpes simpleqsis I da II tipis, Savi Wiris, 

rinovirusis, exovirusis, rotavirusis, poliovirusis, aiv I da II da sxva 

virusebisagan im mizniT, rom gaZlierdes adamianis/cxovelis ujredebSi 

HSP-s sinTezi da Seiqmnas arakovalenturad asocirebuli kompleqsebi 

cnobili virusebis antigenebTan. cnobili paTogenebiT aseTi gamiznulad 

inficirebuli ZuZumwovrebis qvovilovani/ujreduli kulturebi 

gamoyenebuli iyo rogorc wyarod saWiro raodenobiT HSP-saxeobebis 

misaRebad, ise arCeuli paTogenebis antigenuri peptidebiT maT samizned 

gadasaqcevad kompleqsis saxiT miRebamde. HSP-is TiTqmis yvela saxeoba 

ZuZumwovrebis inficirebul ujredebSi SeiZleba mxolod 

arakovalenturad asocirdes peptidebTan, romlebic gamonTavisuflebulia 

paTogenis winaaRmdeg inficirebuli ujredis brZolis dros. aseT 

momiznul HSP-ebsa da inficirebuli ujredebis antigenur peptidebs 

Soris kompleqsebis miRebis Semdeg maTi gamoyeneba vaqcinebis saxiT iwvevs 

citotoqsikur T - ujredul pasuxs mxolod ujredSida paTogeniT 

inficirebuli ujredebis winaaRmdeg. 

xazi unda gaesvas imas, rom axali vaqcinebis specifikuroba mkacradaa 

determinirebuli: 

         - HSP-ebis unariT winaswar SearCios bunebrivi antigenebi 

ZuZumwovrebis qsovilidan/ujredidan, romlebic xelovnurad an 

bunebrivad aris inficirebuli paTogeniT; 

 maSin, roca axali vaqcinebis efeqturobis done ZiriTadad 

damokidebulia: 

     - HSP saxeobebis Tvisebaze gadaitanon antigenuri peptidebi da 

- HSP-antigen kompleqsebis raodenobaze. 

am aRmoCenis safuZvelze Dr. P. Srivastava, Antigenics Inc.-is samecniero 

sabWos Tavmjdomare (ix. patentebi, gamocemuli 29 Tebervals da 11 aprils, 

2000 w) amtkicebs, rom 

- HSP saxeobebi, miRebuli adamianis/cxovelis simsivnuri qsovilisagan 

ukve asocirebulia simsivnuri ujredebis mimarT maRalspecifikur 

antigenebTan; 
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- HSP peptidebis aseT bunebriv kompleqsebs, gamoyenebuls vaqcinebis 

saxiT, SeuZlia simsivnis eliminireba citotoqsikuri T - ujredebis 

stimulaciis saSualebiT; 

 - HSP saxeobebs, miRebuls nebismieri tipis normaluri ujredebisagan, ar 

SeuZlia ujredSida paTogenebis winaaRmdeg citotoqsikuri T - ujreduli 

pasuxis stimulireba; 

         - HSP saxeobebs, miRebuls normaluri ujredebidan SeuZlia  in   vitro  

asocireba cnobili paTogenis sinTezur an bunebriv antigenebTan da aseT 

HSP antigen kompleqsebs SuZlia am paTogenis eliminireba citotoqsikuri 

T - ujredebis aqtivaciis saSualebiT. 

aRmoCenebis seriam, da kerZod, iman, rom: 

 - HSP saxeobebs, miRebuls ZuZumwovrebisa da mcenareuli ujredebisagan, 

gaaCnia aminomJavebis Tanmimdevrobebis maRali msgavseba - 65-75%-mde; 

 - HSP saxeobebi advilad asocirdeba in   vitro nebismier sasurvel 

sinTezur Tu bunebriv antigenTan; 

gamoaCina didi SesaZleblobebi mcenareuli warmoSobis HSP 

saxeobebis gamosayeneblad vaqcinebSi. 

HSP -is samkurnalo doza da moTxovnileba 

laboratoriuli da klinikuri gamokvlevebis safuZvelze dadgenil 

iqna, rom HSP antigen kompleqsebis ukiduresad mcire raodenoba (0,01-0,05 

mg) sakmarisia citotoqsikuri T - ujreduli pasuxis stimulirebisaTvis 

histoSeTavsebis mTavari kompleqsis (MHC) ØI kaskadis saSualebiT (3-4, 22, 

27); rogorc wesi, ZuZumwovrebis imunizaciisaTvis saWiro raodenoba 

vaqcinebisa, romlebSic gamoyenebulia HSP- antigen kompleqsebi, meryeobs 

0,1-dan 1,0 mg/sxeulis wonis 1 kg-ze. 

mocemuli HSP-antigen kompleqsis erTjeradad samkurnalod 

aucilebeli doza meryeobs 0,1-dan 0,5 mg/kg sazRvrebSi, maSin, roca 

TiTqmis 80%-iani pozitiuri mkurnalobis donisTvis (magaliTad, kibos 

SemTxvevaSi) gamoyenebuli totaluri raodenobaa 6 mg-mde HSP 70 75 kg-ian 

avadmyofze, romelic unda gaiyos 3 an 5 ineqciaze erTi an orkviriani 

intervalebiT (patenti # 6, 048, 530, 11 aprili, 2000-is Tanaxmad). 

HSP- antigen kompleqsebis  am ukiduresad mcire raodenobebs 

sazogadod ar hqondaT is gverdiTi movlenebi, romlebic aqvT Cveulebriv 

vaqcinebs. 
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adreuli miTiTebis Tanaxmad, yoveli 100000 avadmyofisaTvis mxolod 1 

tipis simsivniT, wamlis gamoTvlilma saWiroebam (mag. HSP 70) unda 

miaRwios daaxloebiT 600 g-s da amrigad, moTxovnilebam HSP 70 -ze 1 

milioni avadmyofisaTvis 10-ze meti tipis simsivniT HSP-s  mTlianma 

saWiroebam SeiZleba miaRwios 1 kg-mde (85 % sisufTaviT). 

patentebis analizi da paTogenebis farTo speqtris winaaRmdeg HSP 

saxeobebis gamoyenebis klinikuri I-II-III gamocdis dadebiTi Sedegebi 

uflebas gvaZlevs vifiqroT, rom adamianis /cxovelis  ujreduli 

warmoSobis HSP saxeobebze moTxovnileba msoflioSi uaxloes 5 

weliwadSi SeiZleba gaizardos 60 kg-mde (85 % sisufTaviT). 

aseTma zomierma gegmam TiTqmis yvela HSP saxeobaze moTxovnis 

gazrdis Sesaxeb warmoSva HSP saxeobebis yvela wyarosa da maTi msoflio 

sabazro fasebis SedarebiTi analizis mwvave aucilebloba. 

sabazro fasebi da HSP-is wyaroebi 

yvela SesaZlo wyarodan miRebuli HSP saxeobebis msoflio sabazro 

fasebis SedarebiTma analizma aCvena Semdegi: 

a)  yvela HSP saxeoba SeiZleba damzadebul iqnes bunebrivi 

wyaroebidan: cxoveluri ujredebisa da mikroorganizmebisagan (2000 

wlis Sigma Biochemicals-is katalogis Tanaxmad); 

b)  yvela HSP saxeoba iyideba Zalian mcire odenobebiT (0,025 - 1,0 mg), 

magram ukiduresad maRali sabazro fasiT.  

magaliTad: 

cxoveluri ujredebisagan miRebuli HSP saxeobebis fasebi: 

0,025 mg HSP 78 (xbos RviZlisagan) - 579,80 DM 

0,2   mg HSP 70 (xaris tvinisagan) - 648,6 DM 

0,2      mg HSP 90 (xaris tvinisagan) - 684,5 DM 

mikroorganizmebisagan miRebuli HSP saxeobebis fasebi: 

0,2   mg HSP 70 (Mycobacterium  smegmatis-dan) - 617,6 DM 

0,2   mg HSP 90 (Saecharomyces  cerevisiae-dan) - 684,5 DM 

0,25  mg HSP 10 (E. coli-is, zeeqspresirebuli E. coli-Si) - 522,8 DM 

1,0      mg HSP 60 (E. coli-is, zeeqspresirebuli E. coli-Si) - 580,7 DM 

adamianis/cxovelis ujredisagan miRebuli HSP saxeobebis 

industrializacia praqtikulad SeuZlebelia da es aris mizezi 
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ukanaskneli 10 wlis ganmavlobaSi ukiduresad maRali sabazro fasebisa 

rac miuTiTebs imaze, rom moTxovna aRemateba HSP saxeobebis produqcias. 

adamianis/cxovelis ujreduli warmoSobis HSP saxeobebze mkveTrad 

gazrdili moTxovnilebis dakmayofilebis mizniT Catarda mcdeloba 

genuri teqnologiis gamoyenebisa adamianis/cxovelis ujreduli 

warmoSobis HSP saxeobebis makodirebeli genebis E. coli-Si eqspresirebis 

gazrdis mizniT. HSP-is makodirebeli adamianis/cxovelis genebisTvis 

Sesaferisi veqtorebisa da promoterebis sawarmoo fasi sakmaod maRalia, 

maSin, roca xsnadi rekombinantuli HSP-is gamosavali dabalia. ufro 

metic, TviTon E. coli-s, rekombinantuli HSP-is eqspresirebis Semdeg ara 

aqvs Rirebuleba da adgens solidur sawarmoo danakargs. yvela es aspeqti 

rekombinantuli HSP-is producirebisa aisaxeba mis sabazro fasze, 

magaliTad, Sigma Biochemicals 2000-is Tanaxmad: 

E.  coli-Si eqspresirebuli eukariotuli rekombinantuli HSP -

saxeobebis fasebi: 

0,2 mg HSP 25 (Tagvis, eqspresirebuli E. coli-Si) - 748,8 DM 

0,1 mg HSP 32 (virTagvis, eqspresirebuli E. coli-Si) - 625,5 DM 

0,1 mg HSP 60 (adamianis, eqspresirebuli E. coli-Si) - 625,5 DM 

0,1 mg HSP 70 (adamianis, eqspresirebuli E. coli-Si) - 629,5 DM 

vinaidan genuri teqnologia efuZneba E. coli-is unars rogorc “bio-

faqtorma” awarmoos HSP saxeobebis yvela  saxis rekombinantuli da 

Sekvecili analogebi, romelTagan TiToeulma unda moaxdinos peptiduri 

kavSiris imitireba, arsebobs realuri aucilebloba xazi gaesvas imas, 

rom arc erT HSP saxeobas eqspresirebuls E. coli-Si ar gaaCnia iseTive 

post-translaciuri modifikacia, rogoric miRebulia ZuZumwovrebis 

ujredebSi. amrigad, rekombinantuli HSP saxeobebis aminomJavebis 100 %-

iani msgavseba, magram mniSvnelovani gansxvavebebi post-translaciur 

modifikaciaSi, SesaZloa iwvevs gazrdil imunur mgrZnobelobas 

rekombinantuli HSP saxeobebis mimarT. amrigad, arsebobs moTxovnileba 

(saWiroeba) “bio-faqtorisa”, romelsac SeuZlia daamzados HSP saxeobebi 

bunebrivi post-translaciuri modifikaciiT da Seamciros maTze 

dafuZnebuli vaqcinebis gverdiTi efeqtebi. ZuZumwovrebis da mcenareuli 

ujredebis umetesoba SeiZleba iyos idealuri “bio-faqtori”. 
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sabednierod, axlaxan StressGen Inc.-ma gaacno msoflio bazars xorblis 

Canasaxisagan miRebuli HSP 70 saxeoba bunebrivi post-translaciuri 

modificirebuli struqturiT. xorblis ujreduli warmoSobis HSP 70 

saxeobis produqcia praqtikulad momgebiania mcire masStabiT. Cven 

vTvliT, rom safuraJe balaxovani mcenaris gamoyeneba ZiriTad wyarod 

HSP  saxeobebis warmoebis gasazrdelad ufro praqtikuli iqneba, vidre 

xorblis, romelic ZiriTadi sakvebi marcvlovania. naTqvamis dadasturebaa 

xorblis HSP  saxeobebis sabazro fasebi, romlebic iseve maRalia, 

rogorc ZuZumwovrebis ujreduli warmoSobis HSP saxeobebis ukiduresad 

maRali fasebi. magaliTad: 

xorblis Canasaxis citozolisagan miRebuli HSP 70-is sabazro fasi 

(2000 wlis StressGen Biotechnologies Corp.-is katalogis Tanaxmad): 

0,1 mg HSP 70 (xorblis Canasaxis citozolidan) - 814,14 DM 

(gadaTvlili 16792 Bfr, koeficienti 206256). 

amrigad, sakiTxi  rogor davakmayofiloT saswrafo saWiroeba iafi 

HSP bio-qimiuri preparatisa bunebrivi posttranslaciuri modifikaciiT 

samecniero-samedicino gamokvlevebisaTvis im mizniT, rom napovni iqnes 

rekombinantuli HSP saxeobebis yvela saxis gverdiTi efeqtebi, dReisaTvis 

rCeba gadauwyveteli. 

Cvens mier mowodebul iqna mcenareuli ujredebisagan miRebuli HSP 

saxeobebis yvela upiratesoba da SemuSavebul iqna bio-racionaluri 

teqnologia efeqturi Rirebulebisa da danakargebis gareSe bunebrivi 

post-translaciuri modifikaciis mqone araZviradRirebuli HSP 

saxeobebis dasamzadeblad uiafesi wyarodan, rogoricaa balaxovani 

mcenareebi (saerTaSoriso ganacxadi PCT/GE 00/00003, 19.05.1999 w. priori-

tetiT). 

vaqcinebSi HSP-is gamoyenebis kriteriumebi 

samecniero-samedicino informaciis analizis safuZvelze, romelic 

xsnis (gamoavlens) yvela saxis HSP saxeobebis universalur 

profilaqtikur da samkurnalo efeqtebs, dadgenil iqna HSP saxeobebis 

vaqcinebSi gamoyenebis Semdegi SerCeviTi kriteriumebi (3, 4): 

 - 35 % aminomJavebis Tanmimdevrobebis homologia HSP saxeobebs Soris 

rogorc yvelaze dabali zRvari maSin, roca adamianis ujreduli 
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warmoSobis HSP ojaxebis 55 %-dan 75 %-mde, an meti, struqturuli 

homologia umjobesia; 

     - HSP-is unari gazardos sinTezi siTburi stresis sapasuxod (stresi ar 

aris limitirebuli da SeiZleba gamowveul iqnes ujredSida paTogeniT 

inficirebis, sakvebis ukmarisobis Sedegad, Jangbadis radikalebiT da sxv.) 

  - HSP saxeobebis unari Seasrulos gadamtanis funqcia, magaliTad, 

SeboWos enzimi an daicvas an moaxdinos receptorebis 3D struqturis 

dazianebebis koreqcia, gaataros proteinebi membranebSi da sxva. 

- HSP saxeobebis unari SeboWos da gadaitanos sxvadasxva peptidebi 

da/an proteinebi; 

  - mravali HSP saxeobis unari gamoanTavisuflos absorbirebuli 

peptidebi da/an proteinebi adenozin trifosfatis (atf) Tanaobisas an 

dabali pH-is dros; 

       - mravali HSP  saxeobis unari xelaxla miawodos SeboWili 

peptidebi da/an proteinebi antigen-maprocesirebel (APC) ujredebs da 

gamoiwvios citotoqsikuri T-ujreduli pasuxi winaswar SerCeuli 

paTogenis winaaRmdeg. 

vaqcinebSi adamianis HSP-Êebis gamoyenebis SezRudvebi. 

adamianis ujredebi da maTi sub-ujreduli struqturebi an 

proteinebi ganuwyvetliv ganicdis abioturi an bioturi stresebis 

gavlenas, rac aris mizezi imisa, rom xSirad, da kerZod, asakSi Sesvlisas, 

isini kargaven TavianT funqcias an amovardebian kontrolidan (23-25, 34). 

antigenebis gansazRvra yvela daberebulia ujredisaTvis, romlebic 

amovarda kontrolidan an dazianebulia an dakarguli aqvs Tavisi 

pirveladi funqcia, umetes SemTxvevaSi praqtikulad SeuZlebelia. 

arsebobs iseTi mizezebi, romlebsac SeuZlia SezRudos arsebuli 

meTodebis SesaZleblobebi HSP- antigen kompleqsebis eqstragirebisa 

ZuZumwovrebis qsovilebidan da maTi gamoyeneba vaqcinebad da kerZod: 

 - daavadebis dawyebis adreul fazaSi, roca paTogenis diagnozireba an 

daavadebis etiologiis gansazRvra praqtikulad SeuZlebelia; 

  - roca mravali simptomi gadaikveTeba da daavadebis swori diagnozis 

dadgena Zalian rTulia regionul saavadmyofoebsa da poliklinikebSi 

arsebuli meTodebiT; 
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  - roca daberebuli ujredebi bioturi stresis faqtorebis gavleniT 

vardeba kontrolidan; 

- roca daberebuli ujredebi vardeba kontrolidan iseTi stresebis 

dros, rogoricaa mZime da toqsikuri metalebi agroqimikatebi sakvebSi, 

sokovani da mcenareuli toqsinebis Semcveli sakvebi, qsenobiotebis 

nebismieri tipi, samedicino da narkotikuli wamlebi, alkoholi, maRali 

radiacia, garemos dabinZureba, fsiqologiuri travma, Tavisufali 

radikalebi da sxva. 

dilema da riski, dakavSirebuli vaqcinebSi gamoyenebul adamianis HSP-

ebTan. 

udidesi dilema, romelic axlavs adamianis HSP-ebs gamoyenebis 

vaqcinebSi, Semdegia: 

 - rogor miviRoT adamianis ujreduli warmoSobis mza HSP- antigen 

kompleqsebi specifikurobiT im ujredebis mimarT, romlebic amovarda 

kontrolidan organizmis daberebis mizeziT; 

  - rogor SevqmnaT adamianis efeqturi HSP- antigen kompleqsebi in vitro, 

romlebsac  SeuZlia permanentuli abioturi stresebiT gamowveuli 

dazianebebis prevencia; 

     - rogor davamzadoT adamianis HSP- multi-antigen kompleqsebi 

jvaredini specifikurobis speqtriT abioturi da bioturi stresebis 

winaaRmdeg. 

garda amisa, xazi unda gaesvas mraval problemas da risksac ki HSP 

antigen kompleqsebis eqstraqciisa da gawmendis dros, magaliTad: 

a)  adamianis ujreduli warmoSobis HSP peptiduri kompleqsebis 

gamosavali adamianis simsivnuri qsovilis 1 gramidan aris 

daaxloebiT 0,01-0,1 % da calkeuli HSP saxeobebis gamosavali 

Semdegia: 

- HSP 70 aris daaxloebiT 1000 mkg; 

- HSP 90 aris daaxloebiT 150-200 mkg; 

 -  gp 96 aris mxolod 10-20 mkg. 

a) aseTi dabali gamosavali HSP saxeobebisa adamianis/cxovelis 

qsovilebidan yovelTvis dagvayenebs damatebiTi SezRudvis pirispir kibos 

an simsivnuri qsovilebis realuri zomebidan gamomdinare. garda amisa, 

radgan normaluri qsovilidan miRebul HSP -ebs ara aqvs arc 
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profilaqtikuri da arc samkurnalo efeqti, amdenad arsebobs mwvave 

saWiroeba mkacrad ganisazRvros kibos/simsivnuri qsovilis zusti zoma 

HSP-peptiduri kompleqsebis eqstraqciisaTvis. am miznis misaRwevad maSin, 

roca kibos an simsivnis zoma adamianis sxeulSi ganviTarebis adreul 

fazaSi aris metad mcire, ar arsebobs simsivnis specifikuri antigeniT 

adamianis HSP-ebis eqstragirebis Sansi. 

 b) ar arseboben saerTo antigenebi simsivnian avadmyofebs Soris. 

simsivnuri antigenebis aseTi mkacri personificireba zRudavs adamianis 

ujreduli warmoSobis HSP-antigen kompleqsebis warmoebis ganzogadebas 

sxva avadmyofebis samkurnalod. amis gamoa, rom personalur vaqcinebze 

dafuZnebuli aseTi HSP-antigen kompleqsebis warmoebis fasi yovelTvis 

iqneba Zalian Zviri; 

g) adamianis ujreduli warmoSobis HSP-antigen kompleqsebis 

eqstragireba volontiorebisagan araeTikuria da absoluturad 

arapraqtikuli arc igive daavadebisa da arc sxva etiologiis 

daavadebebis samkurnalod; 

d) paTogenebiT xelovnurad inficirebuli adamianis 

qsovilovani/ujreduli kulturis gamoyenebam HSP-peptiduri kompleqsebis 

gasawmendad SeiZleba warmoSvas autoimunuri daavadebebis didi riski, an 

SeiZleba cilebis gaSla da iseTi Zlieri fsiqikuri darRvevebis 

ganviTarebis daCqareba, rogoricaa kroicfeld Jakobis daavadeba, 

alcheimeris daavadeba da sxva (28 - 31). 

e) virusebiT, magaliTad rogoricaa adamianis imunodeficitis virusis 

(aiv) I da II tipi an sxva xelovnurad inficirebuli adamianis 

qsovilovani/ujreduli kulturis gamoyenebam adamianis HSP-ebis 

gadasaqcevad samizned SeiZleba warmoqmnas virusuli daavadebebis 

gadatanis (transmisiis) riski samecniero-samedicino personalSi 

vaqcinebisaTvis HSP- peptidebis uxeSi fraqciis eqstragirebis 

ganmavlobaSi. 

saWiroa xazi gaesvas aseve mraval problemas, romlebsac genuri 

teqnologia wamoWris rekombinantuli HSP  saxeobebis damzadebis dros, 

da kerZod: 

v) radganac prokariotebs (mikroorganizmebi) ara aqvT diqsiosomebi 

(anu goljis aparati), yvela rekombinantul, adamianis ujreduli 
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warmoSobis HSP saxeobebs eqspresirebuls E. coli-Si unda hqondeT bevrad 

ufro Zlieri imunuri pasuxi vaqcinebSi maTi gamoyenebis SemTxvevaSi. es 

varaudi SeiZleba aixsnas im faqtiT, rom diqtiosomebi warmoadgens 

mxolod eukaritouli (adamianis, cxovelis, mcenaris) ujredebis maRals-

pecializebul sub-ujredul  sistemas, romlebic uzrunvelyofs 

proteinebis post-translaciur modifikacias imgvarad, rom ar iqnas 

amocnobili sakuTari imunuri sistemis mier. es aris mizezi imisa, Tu 

ratom aris rom warmoebis faqtorebad mikroorganizmebis gamoyenebis 

SemTxvevaSi aseTi “gaxdili” (daumuSavebeli) rekombinantuli HSP 

saxeobebi advilad amoicnoba adamianis imunuri sistemis mier. amrigad, 

rekombinantuli HSP -is bazaze Seqmnili vaqcinebis efeqturoba SeiZleba 

mniSvnelovnad Semcirdes, radgan antisxeulebi moaxdens TiTqmis yvela 

maTganis eliminirebas. ufro metic, HSP -is sawinaaRmdego antisxeuli 

amoicnobs agreTve endogenuri HSP-is makodirebel Sesabamis gens da 

moaxdens auto-imunuri daavadebebis iniciacias (33). proteinebis post-

translaciuri modifikaciis mniSvneloba proteinebis bunebrivi 

funqciebis dominirebisas da gansakuTrebiT, sakuTari imunuri sistemis 

ieriSisagan idumalebiT mocul dacvaSi miuTiTebs imaze, Tu rogori did 

Rirebulebisa da iSviaTi mowyobilobaa diqtiosomebi, romlebsac Seicavs 

mxolod adamianis da mcenaris ujredebi. am mizeziTaa, rom TiTqmis yvela 

rekombinantuli proteini TerapiaSi gamoyenebisaTvis eqspresirebuli E. 

coli-Si dgeba post-translaciuri modifikaciis damatebis damatebiTi 

xarjis gadaudebeli aucileblobis winaSe bunebrivi funqciebis 

gadawyvetis SesaZleblobisa da dominirebis miRebisaTvis. ufro metic, 

rogorc wesi, yvela rekombinantuli proteini ganicdis imunur 

“nepotizms” (ojaxurobas) patronisagan rac iwvevs mZime auto-imunur 

darRvevebs. 

     adamianis an cxovelis an mcenaris ujredebis tolfas “naturalur 

faqtorad” mikroorganizmis warmodgenis  warumateblobis TvalsaCinoebam 

(sicxadem) gadaaadgila (gadaiyvana) msoflio bioteqnologiuri 

mrewveloba mikroorganizmebidan praqtikulad ufro Zviri mcenareuli 

ujredebis mimarTulebiT. Monsanto-s vice-prezidentis W.S. White-is moxse-

nebis Tanaxmad mcenareuli ujredebis gamoyeneba, rogorc mowinave da 

yvelaze sasurveli “naturaluri faqtorisa” mxolod axlaxan gaxda 
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realoba nebismieri saxis Terapiulad Rirebuli proteinebis 

warmoebisaTvis.   

SemoTavazebuli gamogonebis teqnikuri Sedegia  nawilobriv 

Caanacvlos vaqcinebSi adamianis (cxovelis ujreduli warmoSobis HSP  
saxeobebi araZviradRirebuli mcenareulujreduli warmoSobis HSP 
saxeobebiT, romlebsac gaaCnia 55-75 %  struqturuli homologia. 

SemoTavazebulia axali vaqcina, romelic Seicavs imunogenur 

stresul protein-peptidur kompleqss da/an narevs, romelic Semdgaria 

peptidisa da masTan kompleqsSi da/an narevSi myofi mcenareulujreduli 

warmoSobis siTburi stresis proteinisagan an proteinebis narevisagan. am 

vaqcinaSi ZuZumwovari aris adamiani, paTogeni ki aris virusi, baqteria, 

protozoa, sokovani warmoSobis, abioturi stresebis zegavleniT 

kontrolidan amovardnili daberebuli ujredi. amasTan imunogenur 

stresul protein-peptidur kompleqsSi da/an narevSi peptidi 

arakovalenturad dakavSirebulia mcenareulujreduli warmoSobis 

siTburi stresis proteinTan, kerZod HSP 110, HSP 90, HSP 70, HSP 60  da  HSP 
55-6  (dabali molekuluri masis 55000-6000 daltonis farglebSi). 

SemoTavazebulia agreTve vaqcina, romelic Seicavs imunogenur 

stresul protein-peptidur kompleqss da/an narevs, romelic Semdgaria in-
vitro  adamianis Sardisagan miRebuli personificirebuli imunogenuri 

cilebis, polipeptidebis da peptidebisagan da masTan kompleqsSi da/an 

narevSi myof mcenareulujreduli warmoSobis siTburi stresis 

proteinisagan an proteinebis narevisagan, da farmacevtulad misaReb 

matarebels. am vaqcinaSi ZuZumwovari aris adamiani, xolo paTogeni aris 

virusi, baqteria, protozoa, sokovani warmoSobis, ujredSida paraziti, 

abioturi stresebis zegavleniT kontrolidan amovardnili daberebuli 

ujredi. amasTan, imunogenur stresul protein-peptidur kompleqsSi da/an 

narevSi peptidi arakovalenturad dakavSirebulia mcenareulujredul 

warmoSobis HSP, kerZod, HSP 110, HSP 90, HSP 70, HSP 60 da HSP 55-6  (dabali 

molekuluri masis 55000-6000 daltonis farglebSi). 

es vaqcinebi gamoiyeneba samkurnalo da/an profilaqtikur saSualebad 

veterinariaSi da/an kvebis mrewvelobaSi, kerZod, Sinauri da gareuli 

cxovelebis da Tevzebis samkurnalod da/an gamravleba-warmoeba-dacvis 

uzrunvelsayofad. 

SemoTavazebulia axali imunogenuri stresul protein-peptiduri 

kompleqsi da/an narevi, romelic Seicavs in-vitro  adamianis Sardisagan 

miRebul personificirebul imunogenur cilebs, polipeptidebs da 

peptidebs da mcenareulujreduli warmoSobis siTburi stresis proteins 

an proteinebis narevs. 
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am kompleqsis da/an narevis miRebis xerxi iTvaliswinebs in-vitro  
adamianis Sardisagan miRebuli personificirebuli imunogenuri cilebis, 

polipeptidebis da peptidebis Serevas mcenareulujreduli warmoSobis 

siTburi stresis proteinTan an proteinebis narevTan, amasTan, Serevas 

axorcieleben 10-75°C temperaturis pirobebSi da produqti miiReba siTxis 

an mSrali fxvnilis an Jeles saxiT. es xerxi damatebiT iTvaliswinebs 

agreTve narevis inkubirebas, amasTan, inkubirebas axorcieleben 0,05-24 

saaTis ganmavlobaSi oTaxis an 0°C an 25-95°C temperaturaze rbili 

njRrevis pirobebSi an njRrevis gareSe, an energiuli da/an susti 

njRrevis pirobebSi Tburi an lazeruli energiis miwodebiT. miRebuli 

kompleqsi da/an narevi gamoiyeneba oraluri vaqcinis da/an funqciuri 

sakvebdanamatis saxiT. 

SemoTavazebulia in-vitro  adamianis Sardisagan miRebuli 

personificirebuli imunogenuri cilebis, polipeptidebis da peptidebis 

miRebis xerxi, romelic iTvaliswinebs Sardis mogrovebas konteinerSi, 

Sardis koncentrirebas vakuum-aorTqlebis gziT, Sardidan 

personificirebuli imunogenuri cilebis, polipeptidebis da peptidebis 

gamoyofas qromatografiuli gel-filtraciiT. amasTan, Sardis 

koncentrirebas agreTve axorcieleben membranuli filtraciiT da vakuum-

aorTqlebas an dabal temperaturaze (liofilizacia) an 25-95°C 

temperaturaze, gamoyofas qromatografiuli gel-filtraciiT 25-45°C 

temperaturaze, an 45-75°C temperaturaze 20 wuTis ganmavlobaSi da maT 

identificirebas. 

SemoTavazebulia agreTve vaqcinis miRebis xerxi, romelic 

iTvaliswinebs imunogenur stresul protein-peptiduri kompleqsis da/an 

narevis Seqmnas, romelic Semdgaria peptidisa da masTan kompleqsSi da/an 

narevSi myofi mcenareulujreduli warmoSobis siTburi stresis 

proteinisagan an proteinebis narevisagan da mis SeTavsebas 

farmacevtulad misaReb matarebelTan. 

meorenairad vaqcinis miRebis xerxi iTvaliswinebs imunogenur 

stresul protein-peptiduri kompleqsis da/an narevis Seqmnas, romelic 

Semdgaria in-vitro  adamianis Sardisagan miRebuli personificirebuli 

imunogenuri cilebis, polipeptidebis da masTan kompleqsSi da/an narevSi 

myof mcenareulujreduli warmoSobis siTburi stresis proteinisagan an 

proteinebis narevisagan da mis SeTavsebas farmacevtulad misaReb 

matarebelTan. 

adamianis ujreduli warmoSobis  antigen-HSP kompleqsebi gaxda 

vaqcinebis axali Taobis damzadebis safuZveli. amasTan, mcenaris da 
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adamianis ujreduli warmoSobis HSP saxeobebis aminomJavebis 

Tanmimdevrobebis 65-75 %-iani msgavseba warmoadgens karg garants 

farmaciaSi (da veterinariaSic) maTi urTierTCanacvlebisaTvis. ufro 

metic, HSP saxeobebisa iaf balaxovan wyaros da efeqturi xarjiT 

udanakargo warmoebas  SeuZlia maTi rogorc saineqcio da oraluri 

vaqcinebis farTo gamoyenebis inicireba. 

uZlieresi daSvebebi mcenareuli warmoSobis HSP -ebis 

gamoyenebisaTvis vaqcinebSi Semdegia: 

 - mcenareuli da adamianis ujreduli warmoSobis HSP msgavsi saxeobebi 

umetesad avlens 65-75 % struqturul homologias; 

 - mcenaris ujreduli warmoSobis HSP saxeobebis  umetesoba 

mniSvnelovnad zrdis sinTezs, totaluri proteinis 1%-dan 3%-mde 35-55°C 

farglebSi siTburi stresis sapasuxod; 

 - mcenaris ujreduli warmoSobis HSP saxeobebis umetesoba  gadamtania 

da SeuZlia SeboWos da gadaitanos proteinebi membranebis gaswvriv da 

daicvas an aRadginos cxoveluri warmoSobis enzimebic ki; 

  - mcenareuli warmoSobis HSP saxeobebis umetesobas SeuZlia 

daukavSirdes peptidebisa da proteinebis farTo speqtrs da 

gamoanTavisuflos isini atf-iT an mJaviT damuSavebis dros; 

  - mcenareuli warmoSobis HSP saxeobebis umetesobas, miuxedavad maRali 

(75 %-mde) struqturuli homologiisa adamianis HSP-Tan, gaaCnia agreTve 

gansakuTrebuli post-translaciuri modifikaciebi, rac mniSvnelovnad 

aqveiTebs auto-imunuri daavadebebis risks vaqcinebSi maTi farTo 

gamoyenebis SemTxvevaSi. 

am mkacri mcenareuli faqtebis (1-20) safuZvelze Cven pretenzias 

vacxadebT udanakargo, efeqturi Rirebulebis bio-racionalur 

teqnologiaze, romelsac SeuZlia iseTi iafi wyaros, rogoricaa 

balaxovani mindvris mcenareebi, bunebrivi post-translaciuri 

modifikaciis mqone HSP-is yvela ojaxis dasamzadeblad (saerTaSoriso 

ganacxadi PCT/GE 00/00003, 19.05.1999 w. prioritetiT). mcenareuli HSP 

saxeobebis gamoyenebis yvelaze mniSvnelovani upiratesobebi Semdegia: 

 - yvela mcenareuli warmoSobis HSP saxeoba avlens bunebriv 3D- 

struqturebs; 
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 - yvela mcenareuli warmoSobis HSP saxeoba avlens gansakuTrebul post-

translaciur modifikacias adamianis ujredebis HSP-is an rekombinantuli 

HSP-s an mikrobuli warmoSobis HSP-gan gansxvavebiT. 

 - mcenareuli warmoSobis HSP saxeobebi SeiZleba advilad iqnas 

damzadebuli samrewvelo TvalsazrisiT; 

  - mcenareuli warmoSobis HSP saxeobebis speqtri bevrad ufro farToa, 

vidre adamianis an mikrobuli HSP saxeobebi (gansakuTrebiT, mcire 

molekuluri masis HSP saxeobebi); 

 - mcenareuli warmoSobis HSP saxeobebis warmoebis fasi bevrad ufro 

dabalia, vidre adamianis an mikrobuli warmoSobis an rekombinantuli HSP 

saxeobebisac ki. 

   - mcenareuli warmoSobis HSP saxeobebma SeiZleba moaxdinos 

integrireba agrokulturebisa (sasoflo-sameurneo kulturebis)  

mecnierebasTan da astimuliros garemos stresis mimarT rezistentuli 

mcenareuli saxeobebis Zieba da seleqcia maT mier stresuli proteinebis 

producirebis unaris mixedviT skriningis safuZvelze. 

yvela es winadadeba mxolod adasturebs aucileblobas daiwyos: 

 - mcenareuli ujredebidan gamoyofili HSP saxeobebis balaxovani 

mcenareebidan gamoyofis industrializeba, da 

 - mcenareuli warmoSobis HSP saxeobebis Sedareba rekombinantul da 

adamianis HSP-Tan axal vaqcinebSi. 

saukeTeso wyaroebi mcenareuli warmoSobis HSP saxeobebi saTvis. 

saukeTeso wyaro mcenareuli warmoSobis HSP saxeobebisaTvis 

balaxovan mindvris mcenareebs Soris aris: 

 - alfalfa (lucerna) - moklevadiani ganaxlebadi balaxi, romelic 

Seicavs yvela HSP saxeobis srul speqtrs; 

 - alfalfa aris yvelaze iafi sasoflo-sameurneo wyaro yvela HSP 

saxeobis udanakargo warmoebisaTvis; 

 - alfalfa aris mTel msoflioSi kargad cnobili, rogorc gamosadegi 

da sakvebi Sinauri cxovelebisaTvis, magaliTad, fermeruli gaerTianeba 

France Luzenne (4500 fermeri 85000 ha miwiT) aris centralizebuli 

mwarmoebeli TiTqmis 4000000 tona axali alfalfasi yovelwliurad. France 

Luzenne agrovebs 4000000 tona qorfa alfalfas da amzadebs misgan TiTqmis 

1000000 tona burTulebs (sorslebs) da inaxavs centralizebul sawyobSi 
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sakvebis komercializaciisaTvis. burTulebis warmoebis teqnologia aris 

energiis ukiduresad STanmTqmeli da ZviradRirebuli, magaliTad, 1 tona 

burTulebis dasamzadeblad 10 % teniT saWiroa 80 % tenis Semcveli 4 

tona qorfa alfalfas totaluri masis 70 %-mde wylis aorTqleba. 

energiis xarji mxolod am raodenobis wylis aorTqlebaze qorfa 

alfalfadan Seadgens daaxloebiT 140 frangul franks 350 kg qvanax-

SirisaT-vis (2500 kvt/sT) an 85 FF 190 m3 airisaTvis (1250 kvt/sT) ufro 

metic, qorfa alfalfas gaSroba 850ºC-ze dramatulad “wvavs” (amcirebs) 

proteinebis efeqturobas burTulebSi. 

Cven vTvliT, rom Cvens bio-racionalur teqnologiur process 

(romelic aRwerilia saerTaSoriso ganacxadSi PCT/GE 00/00003, 19.05.1999 w. 

prioritetiT) SeuZlia: 

 - Seamciros 80%-mde energiis xarji alfalfadan sakvebis damzadebis 

dros, 

 - gazardos 50 %-iT burTulebis teqnologiis gadamuSavebis 

(proteringis) momgebianoba; 

 - gazardos sakvebis xarisxi alfalfas proteinebis sakvebi Rirebulebis 

SenarCunebis gziT; 

 - burTulebis Zveli teqnologiis koeficientis (20 t/sT) modernizaciiT 

daadginos koeficienti ukeTesi xarisxis sakvebis integraluri da 

efeqturi Rirebulebis warmoebisaTvis da damatebiT; 

    - miiRos mniSvnelovani raodenoba yvela mcenareuli warmoSobis HSP 

saxeobisa bunebrivi post-translaciuri modifikaciiT (85-95 % 

sisufTaviT). 

HSP-is induqcia, eqstraqcia da gawmenda alfalfadan. 

mcenareuli warmoSobis yvela HSP saxeobis induqcia, eqstraqcia da 

gawmenda xdeboda Tanaxmad saerTaSoriso ganacxadisa PCT/GE 00/00003, 

19.05.1999 w. prioritetiT) “balaxovan mcenareSi siTburi stresis cilebis 

sinTezis induqciis xerxi da maTi miRebis meTodi” da saqarTveloSi 

Setanili ganacxadisa 3015/01-2000 w., 29.06.2000 w. prioritetiT “balaxovani 

mcenareebidan  cxovelTa  sakvebis da sakvebdanamatis warmoebisas maTi 

siTburi stresis cilebiT gamdidrebis bioracionaluri xerxi”. 

aucilebelia xazi gaesvas, rom mxolod qorfa balaxovan mcenares 

gaaCnia unari igrZnos siTburi stresi da gazardos siTburi stresis 

proteinebis sinTezi, maSin, roca arc erTi arsebuli komerciuli sakvebi 
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(burTulebi, Tiva, silosi, furaJi) ar avlens HSP-is inducirebisa da 

producirebis aseT unars. 

am unaris safuZvelze Cven SevimuSaveT specialuri konstruqcia, 

romelsac SeuZlia Seqmnas mokle siTburi stresis (43ºC-dan 55ºC-mde) 

pirobebi zustad qorfa alfalfas Segrovebis win. am mokle 

temperaturul stress SeuZlia nawilobriv gaSalos siTbos mimarT 

labiluri Rubisco,  alfalfas foTlebis ZiriTadi proteini. siTburi 

stresis specialuri pirobebi da proteinis nawilobrivi denaturacia aris 

Zlieri faqtori TiTqmis yvela HSP ojaxis HSP genebis transkripciisa da 

translaciis gasaZliereblad 3-24 saaTis ganmavlobaSi qorfa alfalfas 

siTburi stresis Semdeg.  

specialuri siTburi stresis pirobebis Semdeg, TiTqmis yvela HSP 

saxeobis ujredSida Semcveloba izrdeba rogorc minimumi, qorfa 

Segrovili alfalfas totaluri proteinis 1%-mde. Tu Cven CavTvliT, rom 

qorfa alfalfas 100 kg Seicavs daaxloebiT 80 % tens da mxolod 20 % 

myar nivTierebas (20 kg), romelTa Soris daaxloebiT 20 % aris proteinis 

wili (an 4 kg), maSin 1% stresuli proteinebis wili (mxolod siTburi 

stresis Semdeg) gamoiTvleba daaxloebiT 0,04 kg/100 kg qorfa alfalfaze. 

Cveni gamocdilebis Tanaxmad, HSP saxeobebis gamosavali 

qromatografiis seriis Semdeg 85 % siwmindis doniT Seadgens 0,8 g-dan 16 

g-mde sxvadasxva saxeobis qorfa alfalfass (qorfa alfalfas sveli 

masis 100 kg-ze gaTvliT). 

rogorc wesi, HSP 70 saxeobas aqvs ufro maRali gamosavali, yvela 

HSP saxeobis TiTqmis 30-40 %. es aris mizezi imisa, Tu ratom viyenebdiT 

umetesad HSP 70 saxeobas Cvens adrindel gamokvlevebSi. 

ZiriTadi problema mcenareuli warmoSobis HSP-is gamoyenebis 

vaqcinebis axal TaobaSi aris is, Tu rogor movmarToT isini: 

 - paTogenuri mikroorganizmebis farTo speqtriT inducirebuli adamianis 

daavadebis winaaRmdeg da 

  - permanentuli abioturi stresis pirobebSi adamianis kontrolidan 

amovardnili daberebuli ujredebis winaaRmdeg, romelTa ganxilvisas, Tu 

rogor miviRoT antigenuri peptidebi iseTi farTo specifikurobiT, 

romelic SesZlebs gadaWras es amocanebi, Cven prioriteti mivaniWeT 

Sardis peptidebs. Cven eWvi ar gvepareba, rom adamianis Sardi aris sruli 
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(mTliani) antigenuri peptidebis uiafesi da maRalpersonalizebuli wyaro. 

kargadaa cnobili, rom sisxli da limfa ganuwyvetliv eqstrahireben 

peptidebs sxvadasxva qsovilebis ujredebis uzarmazari speqtridan. 

Tirkmlebi ganuwyvetliv axdenen sxvadasxva qsovilebidan eqstrahirebuli 

degradirebuli proteinebis Semcveli sisxlis ultragafiltrvas. yvela 

am proteinis fragmentebi iWreba Tirkmlis ultrafiltraciuli 

membranebis specialur sistemaSi da integrirdeba SardSi. SardSi 

koncentrirebul peptidebs Soris unda iyon antigenebi cnobili da 

ucnobi ujredSida paTogenebisTvis infeqciis adreul stadiaze da 

inficirebuli ujredebisaTvis, romlebic ascdnen kontrols. garda amisa, 

Sardidan miRebuli peptidebi warmoadgens aseve permanentuli abioturi an 

garemos stresis pirobebSi kontrolidan amovardnili yvela saxis 

asakovani ujredis antigenebis krebuls. amrigad, Sardidan miRebuli 

antigenuri peptidebi SeiZleba kargad asaxavs sxeulis yvela nawilis 

sasicocxlo statuss maSinac ki, roca diagnozi SeuZlebelia paTogenis 

invaziis an asakovani ujredebis disfunqciis adreul fazaSi. es aris 

mizezi imisa, Tu ratom vamjobinebT Cven Sardidan gamoyofil antigenur 

peptidebs mcenareuli warmoSobis HSP-is mosamiznad. Cven vTvliT, rom 

Cvenma inovaciam, davakavSiroT mcenareuli warmoSobis HSP Sardis 

peptidebTan, unda mogvces vaqcinebi aqtivobis ufro farTo speqtriT, 

vidre vaqcinebi miRebuli Dr.  P. Srivastava-s cnobili paTogenuri 

mikroorganizmiT xelovnurad inficirebuli martivi tipis qsovilisagan. 

amrigad, Sardidan miRebuli peptidebi Seicavs antigenuri peptidebis 

integralur speqtrs mcenareuli warmoSobis HSP -is mosamiznad. am 

mizeziT, vaqcinebs arakovalenturad asocirebuli mcenareuli warmoSobis 

HSP saxeobebisa da Sardis antigenuri peptidebis kompleqsebis 

safuZvelze unda hqondes personalizebuli multi-specifikuri efeqtebi. 

amgvari optimizmi eyrdnoba, erTis mxriv HSP saxeobebis efeqturobas 

vaqcinebis axal TaobaSi da, meore mxriv, sxvadasxva daavadebebis SardiT 

mkurnalobis farTo sazRvrebs, magaliTad, Sidsis, kibos, diabetis, 

mravlobiTi sklerozis, depresiis da sxv. 

xazi unda gaesvas imas, rom saukunovani debatebis Semdeg, 

urinoTerapia miRebulia homeopaTur saSualebebs Soris mTel msoflioSi 

(35-40). 
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Cven vvaraudobT, rom Cvens mier SemoTavazebuli siaxle, Sardis 

peptidebis gamoyeneba mcenareuli warmoSobis HSP-is dasamizneblad, 

mSvidad gadalaxavs fsiqo-emociur da esTetikur winaaRmdegobebs, 

romlebsac awydeba urinoTerapia. 

am mizezis gamo, Cven vimedovnebT, rom mcenareuli warmoSobis HSP 

saxeobebis warmoeba da Sardidan miRebuli integraluri antigenebi da 

maTi advili Sedgena in vitro, rogorc arakovalenturad dakavSirebuli 

kompleqsebisa, realurad aCens Sanss idealuri da efeqturi universaluri 

vaqcinebis dasamzadeblad erTdroulad adamianis organizmis darRvevebis 

farTo speqtris samkurnalod, agreTve ucnobi etiologiis 

daavadebebisasac ki. 

 

magaliTi 1. 

adamianis Sardidan integraluri antigenuri peptidebis gamoyofa 

(gawmenda) 

adamianis Sardi 0.31-dan 0.81-mde grovdeba yovel diliT sufTa mSral 

minis konteinerSi da maSinve eqvemdebareba vakuum-aorTqlebas 55ºC-ze 50-

100 ml-mde. koncentrirebul Sards maSinve unda Cautardes 

qromatografiuli gel-filtracia (TSK-40) 35ºC-ze an 45º-55ºC-ze. dro 

SardSi Semavali yvela saxis dabali molekuluri zomis substanciebidan 

Sardis peptidebis gamosayofad Seadgens daaxloebiT 35 wuTs 35ºC-ze. xazi 

unda gaesvas, rom qromatografia  45º-55ºC-ze  ufro maRal temperaturaze 

mniSvnelovnad amcirebs gel-filtraciiT F(TSK-40) Sardis peptidebis 

gamoyofisa da fraqcionirebisaTvis saWiro drosY daaxloebiT 20 wuTamde. 

dabalmolekuluri substanciebidan peptidebis gamoyofis procesi Catarda 

gel-qromatografiis svetze  (TSK-40 15 sm X2 sm) qimiurad sufTa wyliT 

(xvedriTi gamtaroba daaxloebiT 0,3 marcvali/sm), romelsac aqvs igive 

35ºC (an 45º-55ºC) temperatura da pH 5,5-5,8. yvela peptiduri fraqcia 

Semowmda 210 wm-ze da cal-calke Segrovebis Semdeg, an Senaxuli iqna -

20ºC-ze gamoyenebamde an maSinve gamoyenebul iqna mcenareul HSP- 

saxeobebTan dasakavSireblad (umetesad HSP 70 ojaxebTan). 

 

magaliTi II. 
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mcenareuli warmoSobis HSP saxeobebis dakavSireba integralur 

peptidebTan 

balaxovani mcenaris alfalfasgan gamoyofili HSP saxeobebi SeiZleba 

advilad daukavSirdes in  vitro Sardidan gamoyofil peptidebs, oTaxis 

temperaturaze an 37ºC-ze.  

gamoyofili Txevadi fraqciebis gel-qromatografia: 

  a) Sardidan miRebuli integraluri peptidebis fraqcia daaxloebiT 5-10 

ml (daaxloebiT 50 mg proteinis eqvivalenti); 

  b) mcenareuli warmoSobis HSP ojaxebis fraqcia daaxloebiT 5-10 ml 

(daaxloebiT 10 mg proteinis eqvivalenti) Seereva erTmaneTs da 

inkubirdeba 30 wuTis ganmavlobaSi 37ºC-ze, an 3 saaTis ganmavlobaSi 

oTaxis temperaturaze rbili njRreviT. 

igive fraqciebis gaSrobisa da fxvnilis saxiT gamoyenebis 

SemTxvevaSi isini cal-calke ixsneboda zustad inkubaciis win qimiurad 

sufTa 3-51 wyalSi an buferSi, rac aRwerilia patentSi 6, 048, 530. 

inkubaciis bolos gvaqvs komponentebis ori tipi, kerZod: 

 - daaxloebiT 40-60 % imunogenuri stresul protein-peptiduri kompleqsi 

mcenareulujreduli warmoSobis HSP  saxeobebsa da Sardis peptidebs 

Soris, 

         - HSP-sa da peptidebis sawyisi komponentebis daaxloebiT 40 %, 

romlebic inkubaciis ganmavlobaSi jer kidev ar asocirda kompleqsebad. 

HSP peptidur kompleqsebs aqvs ufro maRali molekuluri masa, vidre 

sawyis komponentebs da SeiZleba gamoyofil iqnes maTgan moklevadiani (10 

wT) centrifugirebis saSualebiT centrikon 10-Si (milipori) an gel-

qromatografiiT TSK-40-ze 35ºC-ze 20 wuTis ganmavlobaSi. 

HSP peptiduri kompleqsebis  gamosavlis gazrdis mizniT jer 

inkubirebul iqna araasocirebuli komponentebi, meorejer igive drosa da 

pirobebSi. meore inkubaciis win Cven girCevT daamatoT mxolod Sardis 

peptiduri fraqcia sawyisi moculobis daaxloebiT 1/3. inkubaciis Semdeg 

HSP peptidebis kompleqsebi gamoeyofa jer kidev daukavSirebel sawyis 

komponentebs igive proceduris saSualebiT. meore inkubaciis Semdeg 

kompleqsebis gamosavali Seadgens daaxloebiT 20 %-s. 

imis Semdeg, roca mcenareulujreduli warmoSobis HSP-sa Sardis 

integralur antigenebis kompleqsebi rekonstruirdeba, SeiZleba maTi 



GE 2813   B 

 24

Semdgomi daxasiaTeba imunogenurobis gansazRvriT gaumjobesebuli 

Seyvanis protokolebis gamoyenebiT, rogorc aRwerili iyo  Antigenie Inc.- is 

mier gamoqveynebul mraval patentSi. 

SemoTavazebuli gamogonebis sxva upiratesoba aris is, rom 

mcenareuli warmoSobis HSP-ebs, asocirebuls sinTezur an bunebriv 

antigenebTan, SeuZliaT Caanacvlos antibiotikebi da SeiZleba 

gamoyenebul iyos rogorc oraluri vaqcinebi, an sakvebi danamatebi 

fermis cxovelebis, maT Soris cxenebis, msxvilfexa rqiani pirutyvis, 

cxvris, Txebis, Rorebis, Sinauri frinvelis, indauris, batebis da 

Tevzebis da Singazrdili cxovelebisa da frinvelebis, an agreTve 

zooparkis cxovelebis amtanobis SenarCunebisaTvis. 

gamogonebis kidev erTi upiratesoba aris komerciulad momgebiani 

raodenobebiT oraluri an saineqcio vaqcinebis damzadeba 

araZviradRirebuli mcenareuli warmoSobis HSP saxeobebis safuZvelze 

araganviTarebul qveynebSi. 

 

 

gamogonebis formula 

1. vaqcina ZuZumwovrebSi imunuri rezistentobis gasaZliereblad 

paTogenebis winaaRmdeg, romelic Seicavs imunogenur stresul protein-

peptidur kompleqss Semdgars peptidisa da masTan kompleqsSi myofi 

stresuli proteinisagan, da farmacevtulad misaReb matarebels, 

gansxvavdeba imiT, rom vaqcina Seicavs imunogenur stresul protein-

peptidur kompleqss da/an  narevs, romelic Semdgaria pepditisa da masTan 

kompleqsSi da/an narevSi myofi mcenareulujreduli warmoSobis siTburi 

stresis proteinisagan an proteinebis narevisagan. 

2. vaqcina muxli 1-is mixedviT, sadac ZuZumwovari aris adamiani. 

3. vaqcina muxli 1-is mixedviT, sadac paTogeni aris virusi. 

4. vaqcina muxli 1-is mixedviT, sadac paTogeni aris baqteria. 

5. vaqcina muxli 1-is mixedviT, sadac paTogeni aris protozoa. 

6. vaqcina muxli 1-is mixedviT, sadac paTogeni aris sokovani 

warmoSobis. 

7. vaqcina muxli 1-is mixedviT, sadac paTogeni aris ujredSida 

paraziti. 



GE 2813   B 

 25

8. vaqcina muxli 1-is mixedviT, sadac paTogeni aris abioturi 

stresebis zegavleniT kontrolidan amovardnili daberebuli ujredi. 

9. vaqcina muxli 1-is mixedviT gansxvavdeba imiT, rom imunogenur 

stresul protein-pepditur kompleqsSi da/an narevSi  peptidi 

arakovalenturad dakavSirebulia mcenareulujreduli warmoSobis 

siTburi stresis proteinTan, kerZod HSP 110, HSP 90, HSP 70, HSP 60 da HSP 

55-6 (dabali molekuluri masis 55000-6000 daltonis farglebSi). 

10. vaqcinis m. 1-is mixedviT gamoyeneba samkurnalo da/an 

profilaqtikur saSualebad veterinariaSi da/an kvebis mrewvelobaSi, 

kerZod Sinauri da gareuli cxovelebis da Tevzebis samkurnalod da/an 

gamravleba-warmoeba-dacvis uzrunvelsayofad. 

11.  vaqcina ZuZumwovrebSi imunuri rezistentobis gasaZliereblad 

paTogenis winaaRmdeg, romelic Seicavs imunogenur stresul protein-

peptidur kompleqss, Semdgars peptidisa da masTan kompleqsSi myofi 

stresuliB proteinisagan, da farmacevtulad misaReb matarebels, 

gansxvavdeba imiT, rom vaqcina Seicavs imunogenur stresul protein-

peptidur kompleqss da/an narevs, romelic  Semdgaria in-vitro  adamianis 

Sardisagan miRebuli personificirebuli imunogenuri cilebis, poli-

peptidebis da peptidebisagan da masTan kompleqsSi da/an narevSi myofi 

mcenareulujreduli warmoSobis siTburi stresis proteinisagan an 

proteinebis narevisagan. 

12. vaqcina muxli 11-is mixedviT, sadac  ZuZumwovari aris adamiani. 

13. vaqcina muxli 11-is mixedviT, sadac paTogeni aris virusi. 

14. vaqcina muxli 11-is mixedviT, sadac paTogeni aris baqteria. 

15. vaqcina muxli 11-is mixedviT, sadac paTogeni aris protozoa. 

16. vaqcina muxli 11-is mixedviT, sadac paTogeni aris sokovani 

warmoSobis. 

17. vaqcina muxli 11-is mixedviT, sadac paTogeni aris ujredSida 

paraziti. 

18. vaqcina muxli 11-is mixedviT, sadac paTogeni aris abioturi  

stresebis zegavleniT kontrolidan amovardnili daberebuli ujredi. 

19. vaqcina muxli 11-is mixedviT gansxvavdeba imiT, rom imunogenur 

stresul protein-peptidur kompleqsSi da/an narevSi peptidi 

arakovalenturad dakavSirebulia mcenareulujredul warmoSobis 
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siTburi stresis proteinTan, kerZod HSP 110, HSP 90, HSP 70, HSP 60 da HSP 

55-6 (dabali molekuluri masis 55000-6000 daltonis farglebSi). 

20. vaqcinis m. 11-is mixedviT gamoyeneba samkurnalo da/an 

profilaqtikur saSualebad veterinariaSi da/an  kvebis mrewvelobaSi, 

kerZod, Sinauri da gareuli cxovelebis da Tevzebis samkurnalod da/an 

gamravleba-warmoeba-dacvis uzrunvelsayofad. 

21. imunogenuri stresul protein-peptiduri kompleqsi da/an narevi 

muxli 11-is mixedviT, xasiaTdeba imiT, rom Seicavs in-vitro   

adamianis Sardisagan miRebul personificirebul imunogenur cilebs, 

polipeptidebs da peptidebs da mcenareulujreduli warmoSobis siTburi 

stresis proteins an proteinebis narevs. 

22. imunogenuri stresul protein-peptiduri kompleqsis da/an narevis 

muxli 21-is mixedviT, miRebis xerxi mdgomareobs imaSi, rom iTvaliswinebs 

in-vitro  adamianis Sardisagan miRebuli personificirebul imunogenuri 

cilebis, polipeptidebis da peptidebis Serevas mcenareulujreduli 

warmoSobis siTburi stresis proteinTan an proteinebis narevTan. 

23. xerxi m. 22-is mixedviT iTvaliswinebs erTnairi an nebismieri 

molaruli raodenobis in-vitro  adamianis Sardisagan miRebuli 

personificirebul imunogenuri cilebis, polipeptidebis da peptidebis 

Serevas mcenareulujreduli warmoSobis siTburi stresis proteinTan an 

proteinebis narevTan. 

24. xerxi m. 22-is mixedviT mdgomareobs imaSi, rom Serevas 

axorcieleben 10-75ºC temperaturis pirobebSi. 

25. xerxi m. 22-is mixedviT mdgomareobs imaSi, rom iTvaliswinebs 

kompleqsis da/an narevis miRebas siTxis an mSrali fxvnilis an Jeles 

saxiT. 

26. imunogenuri stresul protein-peptiduri kompleqsis da/an narevis 

miRebuli m. 22-is mixedviT gamoyeneba oraluri vaqcinis da/an funqciuri 

sakvebdanamatis saxiT. 

27. xerxi m. 22, 23-is mixedviT mdgomareobs imaSi, rom damatebiT 

iTvaliswinebs narevis inkubirebas. 

28. xerxi m. 27-is mixedviT mdgomareobs imaSi, rom narevis inkubirebas 

axorcieleben 0,05-24 saaTis ganmavlobaSi oTaxis an 0°C an 25-95°C 

temperaturaze rbili njRrevis pirobebSi an njRrevis gareSe. 
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29. xerxi m. 27-is mixedviT mdgomareobs imaSi, rom inkubirebas 

axorcieleben energiuli da/an susti njRrevis pirobebSi Tburi an 

lazeruli energiis miwodebiT.  

30. in-vitro  adamianis Sardisagan miRebuli personificirebul 

imunogenuri cilebis, polipeptidebis da peptidebis muxli 22-is mixedviT 

miRebis xerxi mdgomareobs imaSi, rom iTvaliswinebs Sardis mogrovebas 

konteinerSi, Sardis koncentrirebas vakuum-aorTqlebis gziT Sardidan 

personificirebuli imunogenuri cilebis, polipeptidebis da peptidebis 

gamoyofas qromatografiuli gel-filtraciiT. 

31. xerxi m. 30-is mixedviT iTvaliswinebs Sardis koncentrirebas 

membranuli filtraciiT da vakuum-aorTqlebas an dabal temperaturaze 

(liofilizacia) an 25-95°C temperaturaze. 

32. xerxi m. 30-is mixedviT iTvaliswinebs Sardidan qromatografiuli 

gel-filtraciiT 25-45°C temperaturaze da/an kaTion da anion seleqtiuri 

fisebiT personificirebuli imunogenuri cilebis, polipeptidebis, 

peptidebis an polisaqaridis gamoyofas da maT identificirebas. 

33. xerxi m. 30-is mixedviT iTvaliswinebs Sardidan personificirebuli 

imunogenuri cilebis, polipeptidebis, peptidebis da polisaqaridis 

gamoyofas da identificirebas qromatografiuli gel-filtraciiT 20 

wuTis ganmavlobaSi 45-75°C temperaturaze. 

34. vaqcinis miRebis xerxi, romelic iTvaliswinebs imunogenuri 

stresul protein-peptiduri kompleqsis Seqmnas da mis SeTavsebas 

farmacevtulad misaReb matarebelTan, gansxvavdeba imiT, rom Seqmna 

xorcieldeba imunogenur stresul protein-peptiduri kompleqsisa da/an 

narevisagan, romelic Semdgaria peptidisa da masTan kompleqsSi da/an 

narevSi myofi mcenareulujreduli warmoSobis siTburi stresis 

proteinisagan an proteinebis narevisagan. 

35. vaqcinis miRebis xerxi, romelic iTvaliswinebs imunogenuri 

stresul protein-peptiduri kompleqsis Seqmnas da  mis SeTavsebas 

farmacevtulad misaReb matarebelTan gansxvavdeba imiT, rom Seqmna 

xorcieldeba imunogenur stresul proteien-peptiduri kompleqsisa da/an 

narevisagan, romelic Semdgaria in-vitro  adamianis Sardisagan miRebuli 

personificirebuli imunogenuri cilebis, polipeptidebis da 

peptidebisagan, da masTan kompleqsSi da/an narevSi myofi 
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mcenareulujreduli warmoSobis siTburi stresis proteinisagan an 

proteinebis narevisagan. 

36 vaqcinis m. 1-is mixedviT miReba xerxiT muxli 34 mixedviT. 

37. vaqcinis m. 11-is mixedviT miReba xerxiT muxli 35 mixedviT. 

     


