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THE PROBLEM OF FINDING ADJUVANTS FOR
THE CONSTRUCTION ANTICANCER VACCINES BASED
ON CHICK EMBRYONIC PROTEINS

Adjuvants are used in vaccines to enhance the immune response for more than
80 years. Development of adjuvants and adjuvant systems has evolved from the first
empirical experiments to create targeted systems, and is caused mainly by achieve-
ments in the study of the immune system and improvement of analytical, chemical
and immunological methods. Such a rapid development of this technology allows us
to hope for clinical success of new adjuvant vaccines for diseases for which it was
has impossible to develop effective preventive measures, such as malaria, tuberculo-
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sis and HIV [1,2]. The aim of vaccination is the establishment of effective immunity
in humans, providing long-lasting protection against infection. Most of the current
vaccine is developed on the basis of certain antigens (AG), in contrast to a fully inac-
tivated or attenuated pathogens. AG microorganisms, tumor cells, or allergens are in-
troduced into the human body in the form of purified proteins. But such «molecular
vaccine» may in some cases, have low immunogenicity, and to enhance the immune
response by the human immune system, it's necessary to add adjuvants [3, 4].

The work was aimed on the selection of potential adjuvant for designing antitu-
mor vaccines and study their effects on the immune system in animal experiments
with Lewis lung carcinoma (LLC).

In experiment were used male Balb/c line 2-2.5 months old and average weight
18 - 20 g mice obtained from vivarium of R.E. Kavetsky Institute of Experimental
Pathology, Oncology and Radiobiology NAS of Ukraine. The Lewis lungs metastatic
epidermoid carcinoma was used as a model of tumor growth.

A series of experiments, namely triple immunization of animals by chicken embry-
onic proteins (0.1 mg of protein per injection) were carried out in mono or in combina-
tion with adjuvant: lipids from cell B.subtilis B-7025 molecular weight 18.5 kDa and 70
kDa (0.006 mg/injections), microbial cell BCG (0,3 x 10s CFC/injections), colloidal sil-
ver (Ag) and suspension of iron oxide (Fe;0,) in 2% solution of polidekstran (0.06
mg/injections). For intact control (1C) were used animals injected with NaCl.

Immunological examination included: determination of cytotoxic activity and
antibody-dependent cytotoxic activity of lymphocytes and macrophages, cooperative
cytotoxic activity of effecter cells, cooperative antibody-depended cellular cytotoxic-
ity of lymphocytes and macrophages, ELISA detection of generated antibodies spe-
cific to chicken embryonic proteins or tumor antigens LLC.

As the results of investigations evidenced, the introduction of chicken embry-
onic proteins by themselves independently, so do in combining with adjuvant caused
inhibition of growth of LLC in experiments on animals. Stability of this effect re-
mains at all stages of growth of experimental tumors. The comparative analysis of the
size of primary tumors in animals from different groups at the end of the experiment
(34th day) showed that in animals, who received the vaccine based on CEB with gly-
coproteins B. subtilis B-7025 tumor volume was 13% lower than in the IC . It is nec-
essary to note that the degree of inhibition of tumor growth in terms of different tu-
MOr process was uneven.

The dynamic of growth of the LLC after interruption to the animals studied vac-
cines was different. In the primary stages of tumor process the interruption of all the
studied substances resulted inhibition of tumor growth. Through the development of
the tumor suppressive effect of the studied preparations has been gradually decreased.
The most expressive effect was in animals that received the vaccine based on CEP
and glycoproteins as adjuvant.

Within the immunological experiments there were established that the maximal
synthesis of antibodies was observed in groups of animals, which as an adjuvant to
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CEP got metabolite B. subtilis B-7025 with mol. weight 18.5 kDa and 70 kDa and
peptidoglycan of S.aureus cells. In the group of animals where as adjuvant were used
BCG synthesis of antibodies was lower, than in group with chicken embryonic pro-
teins (Fig. 1). According to this we can conclude that BCG activates the cellular im-
munity and suppress of humeral.
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Figure 1. ELISA detection of serum in experimental groups specific to chicken
embryonic proteins provided immunization CEP with adjuvants.

Similar results were also obtained in assessing the accumulation of antibodies to
proteins of Sarcoma 37 (Fig. 2).

It was found that in all experimental groups, the level of medium molecular cir-
culating immune complexes (CIC) in serum was higher compared with intact ani-
mals. In mice immunized with CEP and Fe;0,, CIC level exceeded the same index in
animals that received no adjuvant chicken embryonic proteins. Add to CEP almost all
investigated adjuvant (except a mixture of lipids B. subtilis B-7025) led to a decrease
in titer of antibodies against protein S-37. As a result of the test to determine cyto-
toxic activity of lymphocytes against cells S-37, demonstrates that the introduction of
CEP is not likely led to its change.
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Figure 2. ELISA detection of serum proteins in experimental groups against
Sarcoma 37.

It is shown that a mixture of lipids B. subtilis B-7025 has immunotoxic effects
on the mice Balb/c and does not cause inflammatory reactions. Introduction of CEP
with adjuvants, mainly with lipids of B. subtilis B-7025, induces the formation of
specific IgG in the serum of animals. These data suggest the feasibility study of lipids
as potential immunomodulating agents for their further use in oncology practice.
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IIpoBenénuble HccleOBaHUS IOKA3ald, YTO MUKpo(UIOpy Blaraluiia y Malu-
eHTok ¢ IITO xapakTepu3oBal0  3HAYUTENBHOE MHOrooOpasme  (paKyJIbTaTHBHBIX
MHKPOOpraHu3MoB, InpuuéM B 75% ciydaeB oTMeueHO (opMmMHupoBaHHE 3-5 KOMIIO-
HEHTHBIX acconuanuil. Cpeaum INpeAcTaBUTENEH  YCIIOBHO-NIATOI€HHOHM — MHUKPO(MIOPHI
Hanbosnee wacto BbiceBamuch E.Coli B 29,2+1,8% npu HMHTEHCUBHOCTH KOJIOHH3AIUH
5,1+40,3% IgKOE/r, u4ro mpeBbllmaecT HOpMaibHbIe 3HadeHus. B 25+0,1% ciyuaes
BeisiBIeH Strep.faecalis rp. D B konmenrtpammm 5,0+£0,9 IgKOE/r. Heckompko pexe (B*
4,2+0,2 %) BoiceBau  Staph.aureus, Staph. Epidermidis, Corynebacter.spp. u
Candida., xoropsle Bcrpewamuch B 12,5% ciydaeB, npuuéM B KOJIMYECTBE, IPEBBI-
maromnieM HopmanbHble nomymsinun - (4,7+0,7 IgKOE/r). B BbICOKOH KOHIEHTpAluu
BeiceBasich  Enterococc.spp. u  Staph. Heamolyticus (MHTEHCHMBHOCTh KOJIOHU3AIUU
(6,0 + 0,2 IgKOE/r). Hapsmy c yBennmueHHeM KOJOHHM3amUU (haKyJIbTATHBHOH MUK-
poduiopbl y TalMEHTOK OBUIO OTMEUEHO CHIDKEHHE YacTOThl M HHTEHCHBHOCTH KOJIO-
Husanuu  Lactobacill.sp.  (8,3+1,7 IgKOE/r.), 4ro oOBsCHSETCS WM3MEHEHHEM TOpPMO-
HaJTbHOro ()OHa y MAIMEHTOK B IepH- M IOCTMEHONAy3e, YTO MOXKET IpPHBOIUTH K
YBEIMUYCHUIO  OOCEMEHEHMs  §uaranuiaa’poOHOM M aHadpoOHOM  MUKpPOQIOpPOi.
MukpoOHoOLIeHO3 — Biarajuila XapakTepusyercss OOoJbIIOH BapuaGeIbHOCTBIO — KOJIM4Ye-
CTBEHHBIX U KAueCTBEHHBbIX IIOKa3aTeledl MHUKpOOPraHH3MOB Yy JAHHOH Tpymnmsl Iia-
IOUEHTOK. B  pesynpTaHe NPOBEAEHHBIX HCCICIOBAHMH  HACHTH(QUIUPOBAHBI  TaKHE
LITaMMBbI  YCJIOBHO-NIATOreHHOM MHKpoduiopsl kKak rpudbl  poma Candida, kuieuynsie
CTaMIIOKOKKH, KOTOpbIE IIOTEHIHMAILHO MOTYT ObITh NPUYMHOW pa3BUTHA uHDEKIHu-
onHoit maromoruu. Ilocnme mnpoBenéHHoro seuenust mnpenapatoM IlommkuHake 3aduk-
CHPOBAaHO 3HAYUTENbHOE YIy4IICHHE JaHHBIX MMKpPOOMOLIEHO3a BJIArajMing, Xapak-
Tepu3ylolleecss CHWKEHHEM YpPOBHS MHKPOOHOW KOHTamMuHauuu B 2,6 pasza. [lpuuém,
€CIM JI0 JIeYeHHs HMHTEHCUBHOCTb KOJIOHM3AIMM BCEX MMKPOOPTraHM3MOB (33 HCKIIIO-
genneMm Citrobacter freundii) mnpeBblIaa HOpManbHBIC 3HAYECHUS JUIT JAaHHBIX MHUK-
poopraHusmMoB U konebamack or 5,0 nmo 6,0 IgKOE/r., To mocme mnpoBenéHHOro iede-
Hus B 50% cioyuaeB  KOHIEHTpallusi MHUKPOOPraHM3MOB He mpesbimana  2,0-3,0
IgKOE/r (puc.l). CnemyeT NOAYEpKHYTb, 4YTO CTPENTOKOKK, CTaHMIOKOKK M KHILIEU-
Has Majo4ka rociie mpoBeEHHON Tepanuu He BbICEBANINCH.

O QeKkTHBHOCTh INPOBOJUMON Tepaluu TakkKe OLEHUBAIM II0 XapakTepy Teue-
HHUS II0CJIEONEPALMOHHOIO IepHoJa: TEMIIEpaTypHOH peaKkLuH, KaueCTBEHHOH M Ko-
JIMYECTBEHHOX OIEHKE OTIENAeMOro M3 BJAarajluiia, MAaKpPOCKOIUYECKOH OIEHKH II0-
CJICONEPALIMOHHBIX  IIBOB,  JUIMTEIHOCTH  IOCJIEONEpallMOHHOTO  Koiko-gHsa.  Hop-
MajpHas TeMIepaTypa B IOCICONEpalioHHOM mepuoxe Obuia y 43,5% (30) »xeHmuH,
y ocrampHEIX 56,5% (38) mammeHTOK - cyOdeOpuibHas TeMmmepaTypa B TCUECHHH, B
cpenrem, 2,1+1,1 pgHell. MakpoCKONMYEeCKH MBI B 00JAaCTH INPOMEKHOCTH C IIpHU-
3HaKaMH c1ab0 BBIPAXEHHOTO MNEepU(OKAIBHOIO OTEKa (UYTO COOTBETCTBOBAIO OIlepa-
LMOHHOM TpaBM€ TKaHEH IPOMEXHOCTM M CTEHOK BIIarajuina), KOTOpbIH, OJIHAKO, He
BBISBJSUICSL YK€ K 3-M CyTKaM IocCleonepalMoHHOro mnepuona. CremyeT Takxke OTMe-
TUTh, YTO B TEUEHHE IIEPBBIX JBYX CYTOK Mbl OCTaBIsieM BO BJarajiuiie, BBEIEHHbIH
cpasy IOCIIe OIepaliy, TyTOl MapiIeBblii TAMIIOH C JICBOMEKOIEM C LIEJIBbI0 MPoGH-



