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Mema pobomu nonszana e aHanisi cucmemu 3abesrnedyeHHsi biobe3rnieku ma 6io3axucmy y
cycninbHomy macwmabi nidnpuemcmea, KpaiHu ma rodcmea 8 UifloMy; cuCmemMu peazysaHHs ma
nikeidauii 6ionoeiyHux 3a2po3. 3acmocosaHo Memod CUCMEMHO20 aHarizy ma y3aaarbHEHHS
ompumaHoi iHgpopmaujii. bionoaidyHi pusuku 3aexou euHukaromb rfpu pobomi 3 6iosoaiYHUMU
ob’ekmamu, ue cnid epaxosysamu i 3Hamu Oxepena 6ionoeiyHoi Hebearneku ma gbakmopu, wo
nidsuwyromsb 6ionoaiyHi puduku. HexmyeaHHS uuMu ¢bakmopamMu CMeOoPHE MOCMIlUHY 3a2po3y
BUHUKHEHHSI ma roWwUpeHHs1 X-3axeoprosaHb, HEeCaHKUIOHO8aHO20 BUKOPUCMAaHHS 3HaHb ma
mexHorioeill rooesiliHo2o rpu3HadyeHHs. LLIupoke 3acmocysaHHSI WMYy4YHO20 iHmMernekmy y PIisHUX
eanyssx we binbwe nocunoe npobnemy. Cmeoproe ymoau Oris1 pi3HUX 2i6pudHUX hopm ma memodig
bionoeaiyHo20 mepopusmy. XapakmepucmuKku 3axeoprosaHHs X: pensikauis y yumorniasmi; Mymauis
ma MiHnueicms, nepedadya rno8impsaHO-KpanauUHHUM WAsSXoM; 30amHicme pernsiikyeamucs y PisHUX
eocrofapsix (Hanpuknad, y mnodeld ma meapuH). LLle odHiero 8iOMIHHICMIO HOBOI IH(heKUii € sucoKa
weudkicmb MOWUPEHHS. BupiweHHaM npobrnemu € wWupoKe 8rposadKeHHs KoHuenujii «E0uHe
300po8’si» y 8CbOMY C8imi: HapouwlysaHHs nomeHujany y peanisauii nioxody «EduHe 300poe’sa» 0ns
3MIUHEHHSI cucmeM OXOPOHU 300p0o8’d; IHmezpauis eKono2iYHUX MipKyeaHb y nioxid «E0uHe
300poe’sin;, ObMEeXeHHS rpuxosaHoi naHOemil, nideuweHHsT cmilikocmi 00 nPOMUMIKPOBHUX
npenapamie (AMR). 3HUXeHHs pu3ukie, noe’d3aHux 3 enidemiamu i naHOeMIIMU 300HO3HUX
3axeoprosaHb, WO SUHUKarOMb i MOBMOPHO crianaxytoms,; KOHMPO/b ma 6UKOPIHEHHS 300HO3HUX,
3abymux mponiyHuUx ma mpaHCMICUBHUX 3ax80pto8aHb;, 3MIUHEHHS cUCMeM OUIHKU, yrpaeniHHsa ma
KOMYHiIKauii pusukie b6e3neku xap4dosux rpodykmia. [i6pudHi memodu ma nidxodu 6ionoaiyHo20
mepopusmMy euKopucmosyrombcs i@ 4Yac eiliHu ma 8ilicbKo8UX KOHeprikmie. Sk npomudio im
HeObxiOHO cghopmysamu MoO3UUi0 €8IMOBOI crilbHOMU W00 HernpunycmumMocmi 8UKOPUCMaHHS
makux memodig nid 4Yac eitiHu ma boulosux 0Oil; KETO mae 3anporoHysamu egeKkmueHi MexaHi3mu,
cripsimoeaHi Ha 3arnobieaHHs po3pobuyi ma 3acmocysaHH bioriocidHoi 36poi, a makox 3arobicaHHS
2ibpudHUM chbopmam biomepopu3smy, KUl 8aXKO 8iOpisHUMU 8i0 MPUPOJHUX crianaxié 3axeopreaHsb,
arne (o020 Hacrioku Moxyms 6ymu He meHw HebesneyHumu Ons modcmea. B YkpaiHi nposodumscs
HacmyrnHa poboma wo00 3MiUHeHHs cucmemu bionoaidyHoi 6esrneku: po3pobrieHO NMPoeKkm 3aKoHy
YkpaiHu «[po 6ionoziyHy 6e3nexky ma bionociyHul 3axucmy, cmeopeHo ma yHKUioHye Mixeidomya
Komicis 3 biobesneku ma 6iozaxucmy npu PHBEO, nposodumbcsa modepHisauis nabopamopil ma
ueHmpie 0ns 8idnosiOHocmi eumozam pieHs b6iobesneku BSL-2; y0ockoHaneHo cucmemy @hiudHo20
3axucmy ob’ekmis, wo 3b6epicatomb KoMeKyii wmamie MiKkpoopaaHiamie. Peanidytombcsi HayKosi
rpoeKkmu, cripsiMoeaHi Ha 8usierieHHs1 ma 3HUWXeHHs1 6ioroaiyHuXx 3a2po3. BriposadXeHO eneKmpOHHI
cucmemu MOHIMopuHay nepemiweHHs1 36yOHUKI6 ma esunadkKie IHGheKUiUHUX 3axeoprosaHb; akmueHa
nosuuis ma ydacme y pobomi KBTO. Po3pobrieHo mixgidomyy OOpoxHI0O KapmkKy 3 biobesrneku 8
pamkax KoHuenuii « €duHe 30opoes’sa». Po3pobrieHo npozpamu Hag4aHHS cmyOeHmie ma crieuianicmie
3 bionoziyHoi 6esneku. bionoeiyHi 3a2po3u ma BUKNUKU Habynu enobanbHO20 xapakmepy, ix
KinbKicmb ma Kpumu4Hicmb rocmitHo 3pocmatomsb. 36inbwieHHs1 6ionociyHux 3az2po3 Oukmye
HeobxiOHicmb po3pobku OOCKOHasIIWUX cUucCmeM peazysaHHsI ma rnpoisiakmuKku 3 ypaxyeaHHSIM yCixX
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iCHyro4uXx euKnukie. MixkdepxasHe ma MiKcekmopasbHe crigpobimHuUUmeo Ha OCHO8i €OUHOI
cmpameeii Ma€e eerniuke 3HadyeHHs1 y 3abesriedeHHi 3axolie wodo 3arobicaHHS ma peaz2ysaHHs Ha
biornoeai4yHi 3aepo3u

Knroqoei cnoea: 6iobesrieka, bio3axucm, 3a2po3a, namoaeHu, pusuKku

Y 2018 poui B XeHeBi BOO3 Bneplue BBena NoHATTS «XBopoba X», L0 03HA4Ya€ HEBIAOMUM
30yQHMK, 30aTHUIM CNPUYUMHUTI MacliTabHy enigemito. Cnanaxm ocobnmeo HeEGE3NEYHNX 3aXBOPHOBAHb
y nogen i TBapuH MNepioanYHO PEECTPYKOTbCA B YCbOMY CBITi. Po3wmngpoBka reHoMmiB COTEHb
MiKPOOpraHiamMiB, OOCArHEHHS MornekynsapHoi Gionorii Ta GioTexHonorii HecyTb y cobi sik HayKoBI
BIOKPUTTA, TaK i 3arposy iX «MNOABIMHOMO BWKOPUCTAHHSI»; LbOMY CMpUSE LUMPOKE 3aCTOCYyBaHHSA
LUTYYHOrO iHTENeKTY Yy uin ranysi [1-3].

Meta pobotu: aHania cuctemu 3abesneveHHs 6GiobGeanekn Ta 6Gio3axucTy y cycninbHOMY
macwTabi nignpvemcTBa, KpaiHM Ta nNOACTBAa B LINIOMY; CUCTEMM pearyBaHHsa Ta niksigauii
GionoriyHnx 3arpos.

MaTepianu i meTogn. 3acTocOBaHO METOL CMCTEMHOrO aHarnidy Ta y3ararbHEeHHA OTPUMaHOI
iHdopMmaLlii.

Pesynbtatu Ta 06OroBopeHHs. bionoriyHi pu3nkn 3aBXau BMHUKAKOTL npu  poboTi 3
GionoriyHnMK o6’ekTamu, Ue crig BpaxoByBaTH i 3HATK mpxepena bionoriyHoi Hebe3anekn Ta gakTopu,
LLIO NiABULLYIOTb GiONOriYHi pU3NKK.

OcHoBHUMK  mkepenamu  OionoriyHMX 3arpo3 € 30ygHMKM  iHDEKUIHUX  3aXBOPHOBaHb;
€eKornaTtoreHu, 3pyLIEHHS B eKoCUCTEMAaX; MaKPOEBOJSIOLIMHI NpoLIeCH Yy CBITi MIKpOOpraHiamis; asapii
Ta ameepcii Ha o6’ekTax, Oe npoBoaAaTbCsA PobOTM 3 MaToreHHMMM MiIKpoopraHiamamu; enigemii,
eni3ooTii, NpMpoaHi pesepByapn 0cobnmBo HebGe3nevyHMx MIKpoopraHiamis; GionoriYyHUn Tepopuam y
BCiX MOro nposiBax.

Yci  pu3sMknm  3HaA4YHO  MigBULWLYIOTBCA 3@  HaAABHOCTI  HM3KM  bakTopiB,  30Kpema
coujianbHO-eKOHOMIYHA HecTabinbHICTb Ta BilHW, MacoBi Mirpauii nogen Ta TBapuH; NPOAOBONbLYA
3anexHicTb; BIOCYTHICTb KOHTPOM Mig 4ac MpOBEOEeHHS HayKoBMX AocrnigxeHb 3 ob’ektamu
NOABIMHOTO MPU3HAYEHHA; BIACYTHICTb MiXAEpPXKaBHOI Ta MDKBIZOMYOI B3aemofil y nNUTaHHAX
GionoriyHoT 6e3nekn; Makpo- Ta MIKPOEBOSIOLS CBITOBOrO Ho3oapeany iH(MEeKUiNHNX 3aXBOPHOBaHb;
EMEPIKEHTHICTb iHEeKUin; 3MiHa npupogHo-reorpadivyHMX KOMMMEKCIB; YCKMaAHEHHS €eKOmoriYHol
cuTyauii Ta G6e3nepepBHe 30iNblUEHHS MaclTabiB akTOpHMX 3axBOPHOBaHb; 3arpo3a OionoriyHoro
Tepopuamy. HexTyBaHHA UMMM (pakTopamym CTBOPKOE MOCTINHY 3arpo3y BUHUKHEHHSA Ta MOLUMPEHHSA
X-3axBOpPIOBaHb; HECAHKLIOHOBAHOIO BMKOPUCTAHHS 3HaHb Ta TEXHOMOTIN NOABIMHOMO NPU3HAYEHHS
[1-4].

LLinpoke 3acTocyBaHHSA LUTYYHOrO iHTEMNEKTY Y Pi3HUX rany3sax we binblwe nocuntoe npobnemy.
CTBOpIOE YMOBW N4 Pi3HUX FiBpMAHMX hopM Ta MeToAiB GionoriyHoro Tepopmsmy. Porb 300HO3HMUX
naToreHiB 36iMblIYETbCA 3 KOXHUM gHeM: noHag 60 % nacbknx naTtoreHis € 300Ho3amu; 75 %
3aXBOPIOBaHb, WO BWHWKAKTb, € 300HO3aMW; KOXHi 8 MicauiB 3'sBNSAETbCS HOBE iH(EKUiNHe
3axBoptoBaHHA; 80 % areHTiB, AKi MOXyTb OyTM BUKOpUCTaHi aona 6ioTepopusamy, € 300HO3HUMU
natoreHamu. [laToreHn, 3gaTHi BUKNMKATU XBOpoby X, MOXYyTb OyTM 300HO3aMMW, Hanpuknag,
PHK-Bipycu 3 ryctoHaceneHux painoHiB. PHK-Bipycu MOXyTb MyTyBaTuM Ta pennikyBaTUCH, a TakoX
NMPOTUCTOATU IMYHHIN cucTemi. TeopeTnyHo natoreHamm X MOXyTb OyTu Bipycn, Gaktepii, rpmbku,
napasutn abo npioHu (iHekuinHi areHTn), ane BinblWiCTb AOCNIOHUKIB I'PYHTYIOTb CBOKO TEOPIil0 Ha
BipYCHin Npnpoai HOBOro 3aXBOPIOBAHHSA.

XapaKTepuUCTUKM 3axBoptoBaHHSA X: pennikauia y uutonnasmi; MyTauia Ta MiHNMBICTb; Nepegaya
NOBITPAHO-KPANIIMHHUM  LUAAXOM; 34aTHICTb pennikyBaTuUCa Yy pi3HUX rocrnogapsax (Hanpuknag, y
nogen Tta TBapuH). Le opHielo BigMIHHICTIO HOBOI iHQEKUil € BUCOKa LUBMAKICTb MOLLUMPEHHS.
BupiweHHam npobnemn € wmpoke BNPOBamKEHHA KOHUenuii «EavMHe 300poB’si» 'y BCbOMY CBITI:
HapOLLlyBaHHA MOTeHUiany y peanisauii nigxogy «EauHe 300poB’s» Anst 3MiLHEHHSI CUCTEM OXOPOHMU
3[0POB’s; iHTerpauis ekonoriyHMx MipkyBaHb Yy nigxig «EauHe 300pOoB’'si»; OBMEXeHHS NpuxoBaHoi
naHaemii, NigBULWEHHS CTINKOCTI A0 NpoTumikpobHmx npenapartis (AMR) [1-3]

3HMWKEHHA pPU3KKIB, MOB'A3aHMX 3 enigeMissMn i NaHOeMisIMU 300HO3HUX 3aXBOPHOBAHb, LLO
BUHWKAIOTL | MOBTOPHO CnanaxylTb; KOHTPOSMb Ta BUKOPIHEHHSA 300HO3HMX, 3abyTux TPOMiYyHMX Ta
TPaAHCMICMBHMX 3aXBOPHOBaHb; 3MILIHEHHSA CUCTEM OLiHKM, yNpaBniHHA Ta KOMYHiKauii pu3ukiB 6e3neku
XapyoBUX MNPOAYKTIB; CTPIMKUM MPOrpec y Haykax XUTTA 3akrnagae OCHOBWU Cy4acHOT MeauuuHW,
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BeTepuHapii — ansa cycninbcTBa. BiH 4o3Bonse cTBOptoBaTK HOBI BIONOriYHI @areHTn 3 yHikanbHUMK Ta
HenepenbadvyBaHumMn  BnactmsocTaMu.  CyyacHi  gocnigxeHHs Ta  GioTexHonorii  MOXyTb
BMKOPUCTOBYBATUCH OOHOYACHO SIK Y KOPUCHMX, Tak i HebesneyHux uUinax. Baxnueoro cknagosoro
6opoTbbK 3 6Gio3arpo3amum Mae cTaTu AisNbHICTb HAyKOBOI CRiNIlbHOTM — CTBOPEHHSA  Tpaguuin
couianbHOI BigNOBIgAaNbHOCTI, po3pobka nNpaBui NOBEAIHKM Ta MeXaHi3MiB KOHTPOM 6ionorivyHmx
pocnigpxeHb [5].

Pu3nk «noaBiiHOro NprM3HadeHHs1» 3HaHb Ta TEXHOMOri MOXe OyTWM BM3HAYEHUI 33 OKPEMUMMU
KpUTepisMK: ue 30aTHICTb NOCUIOBATKM HeraTMBHY Ait0 GiONOriYHMX areHTiB YM TOKCMHIB; nigpuBaTu
IMYHITET UM epeKTMBHICTb iMyHi3aUii; HagaBaTu BionoriyHMM areHTam abo TOKCMHaM BracTUBOCTI, WO
nepeLLKOMXatoTh X BUABMNEHHIO abo pobnsaTh X CTikuMn 0o NpodinakTukn 4m Tepanii; nocunoBaTtu
CTabiNbHICTb, 3apasHiCTb YM MOLUMPEHHST GIONOriYHMX areHTiB Y/ TOKCWHIB; 3MiHIOBATW MilUEHI 4K
Tponi3m GioNoriYHMX areHTiB YN TOKCUHIB; NigBULLYBaTN CMPUNHATIMBICTL MilleHen o Aii 6ionoriyHmx
areHTiB; CTBOPHOBATU HOBWX MATOSMOMYHUX areHTiB YM TOKCUHIB 4N PEKOHCTPYOBATU BUMEPIIUX
GionoriyHux areHTiB. LLUNAXM 3HWKEHHA PU3MKIB TEXHOMOrIA MOABIMHOIO NPU3HAYEeHHS MOB’SA3aHi 3
MOLMPEHHsM 3HaHb BCiX PIBHIB CycninbCTBa 3 YCiXx acnekTiB 6iobGesnekn; CTBOPEHHsM Ta
BNPOBaAXEHHSAM CUCTEMW (KOOEKCY) NpaBwuil MOBEAIHKM BYEHMX Ta cheuianictiB ans MiHiMisauii
pU3NKiB nepegadi 3HaHb Ta TexHonorin (NoABIMHOMO NPU3HAYEHHS); PO3POOKOK MexaHi3miB
OEepXXaBHOro KOHTPOIO 3a pesyrbratamMmu BpOBaaXXEeHHS Ta BUKOPUCTAHHSA CyYaCcHUX TeXHOsOrin [6].

Pun3nkn, noe’a3aHi 3 BUKOPUCTAHHAM LWTY4HOro iHTenekty (L), MoxyTb OyTW 3HWXKEHI LLASXOM
pO3p0o6KN KOMMIEKCHUX Mporpam Ta cTaHAapTiB ynpaeniHHA puankamu LI, wo Bkno4yaoTb: MeToau
iHTepnpetadii LUI; cyyacHi meToan wncpyBaHHSA; METOAM LUBMAKOMO BUSIBIIEHHS BPasnUBOCTEN Ta
HecaHKLUiOHOBaHOro obmiHy iHdopmauieto; TectyBaHHs LU i3 30BHiLLHIMKM ekcnepTamn; BUKOPUCTAHHSA
€ITeKTPOHHUX BOAAHUX 3HAKIB ANs ioeHTUikauil KOHTEHTY, 3areHepoBaHoro LI [7].

lGpuaHi metoam Ta nmigxogu OiONOriYHOrO TEPOPM3MY BUKOPUCTOBYKOTBCA Mig 4ac BiHW Ta
BIICbKOBMX KOHMMIKTIB. AK npoTuaito iMm HeobxigHO cdopmyBaTh NO3MLIKO CBITOBOI CMiNIbHOTU LLOAO
HENPUNYCTUMOCTI BUKOPUCTaAHHA Takux MeTodiB nig 4vac BiHM Ta 6GonoBux ain; KBETO mae
3anpornoHyBaTn eqeKTUBHI MexaHi3aMn, CnpsMoBaHi Ha 3anobiraHHs po3pobui Ta 3acTOCyBaHHIO
BionoriyHoi 36poi, a TakoX 3anobiraHHa ribpugHuM dopmam BioTepopunsmy, SKUA BaXKKO BiOPIi3HUTU
Bif, NPMPOOHMX cnanaxiB 3axBOplBaHb, ane Noro Hacrnigkym MoXxyTb OyTM He MeHLW Hebe3neyHnumm
Ansa noacTea.

B YkpaiHi npoBognTtbCca HacTynHa poboTa Wwono 3aMilHeHHsa cuctemm GionoriyHoi 6esneku:

— Po3pobrneHo npoekt 3akoHy YkpaiHun «[1po GionoriyHy 6e3neky Ta 6ionoriyHMin 3axucT»;
CTBOpPEHO Ta pyHKuioHye Mixsigomuya komicis 3 6iobesnekn ta Giozaxmcty npu PHBO; npoBoanTtbea
MOAepHi3auiss nabopaTtopin Ta UEHTpiB Ans BigNoBIiOQHOCTI BMMoOram piBHA 0ioGe3anekn BSL-2.
YoockoHaneHo cuctemy  pisndHoro  3axmcty 06’ekTiB, WO 30epiraloTb  KOMekuii  wrtamis
MikpoopraHi3mis [8—9].

— PeanisytoTbcsa HayKoBi NPOEKTH, CNPSMOBaHI Ha BUABIEHHS Ta 3HWXKEHHS BionoriYHMX 3arpos.

— BnpoBagXeHO €enekTPOHHI CUCTEMU MOHITOPUHTY nepeMilleHHs 30yaHuKIB Ta BuNagkis
iHdbeKUiNHMX 3aXBOptOBaHb; akTUBHA No3uUia Ta yd4acTb y poboTi KBTO.

— Po3pobneHo MipkBiZOMYY [OOPOXHIO KapTKy 3 6iobesnekn B pamkax KoHuenuil «EaunHe
300poB’'s». Po3pobneHo nporpamu HaBY4aHHA CTYAEHTIB Ta creuianicTiB 3 6ionorivyHoi 6e3neku.

BucHoBKM Ta nepcneKkTuBM Noaanblunx AocnigXeHb. bionoriyHi 3arpo3n Ta BUKNMKU Habynn
rno6anbHOro xapakTepy, iX KifbKiCTb Ta KPUTUYHICTb NOCTINHO 3pOCTaloTh.

36inblweHHs  GionoridyHmMx 3arpo3 OUMKTYE HeOoOXigHICTb po3pOo0KM [OOCKOHAnIWUX CUCTeM
pearyBaHHA Ta NPOMINakTUKN 3 ypaxyBaHHAM YCiX iCHYHOUUX BUKIKKIB.

MixxgepxaBHe Ta MiKCekToparnbHe ChiBpoGITHMLTBO Ha OCHOBI €4MHOI CTpaTterii Mae Benuke
3Ha4eHH4a y 3abe3neyeHHi 3axoais Wwoao 3anobiraHHa Ta pearyBaHHs Ha 6ionoridHi 3arpoan
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BIOLOGICAL SAFETY AND BIOSECURITY — THE BASIS FOR
COUNTERING NEW BIOLOGICAL THREATS AND CHALLENGES

Golovko A. M.
State Scientific Control Institute of Biotechnology and Strains of Microorganisms, Kyiv, Ukraine

Napnenko O. O.
PP “Ukrzoovetprompostach” Ltd, village Plakhtianka, Ukraine

Purpose of the study was analysis of the system of ensuring biosafety and biosecurity on a public scale
from an enterprise, a country, and humanity as a whole; systems of response and elimination of biological
threats. The method of system analysis and generalization of the obtained information was applied. Biological
risks always arise when working with biological objects, this should always be taken into account and factors
that increase biological risks should be known. Neglect of these factors creates a constant threat of the
emergence and spread of X-diseases; and unauthorized use of dual-use knowledge and technologies. The
widespread use of artificial intelligence in various fields further exacerbates the problem. Creates conditions for
various hybrid forms and methods of biological terrorism. Characteristics of disease X: replication in the
cytoplasm; mutation and variability; airborne transmission; the ability to replicate in different hosts (for example,
in humans and animals). Another distinctive feature of the new infection is the high speed of spread. The
solution to the problem is the widespread implementation of the “One Health” concept throughout the world.
Building capacity in the implementation of the One Health approach to strengthen health systems; Integrating
environmental considerations into the One Health approach; Limiting the silent pandemic, increasing
antimicrobial resistance (AMR). Reducing the risks associated with epidemics and pandemics of emerging and
re-emerging zoonotic diseases; Controlling and eradicating zoonotic, neglected tropical, and vector-borne
diseases. Strengthening food safety risk assessment, management, and communication systems. Hybrid
methods and approaches of biological terrorism are used during war and military conflicts. As a counteraction to
them, it is necessary to form a position of the world community on the inadmissibility of using such methods
during war and military actions; the BTWC must offer effective mechanisms aimed at preventing the
development and use of biological weapons, as well as preventing hybrid forms of bioterrorism, which is difficult
to distinguish from natural outbreaks of diseases, but its consequences can be no less dangerous for humanity.
In Ukraine, the following work is being carried out to strengthen the biological safety system: a draft Law of
Ukraine “On Biological Safety and Biological Protection” has been developed; an Interdepartmental Commission
on Biosafety and Bioprotection under the National Security and Defense Council has been created and is
functioning; Modernization of laboratories and centers to meet the requirements of the BSL-2 biosafety level.
The system of physical protection of facilities that store collections of microorganism strains has been improved.
Scientific projects aimed at identifying and reducing biological threats are being implemented. Electronic
systems for monitoring the movement of pathogens and cases of infectious diseases have been introduced;
Active position and participation in the work of the BTWC. An interdepartmental roadmap on biosafety has been
developed within the framework of the “One Health” concept. Training programs for students and specialists in
biological safety have been developed. Biological threats and challenges have become global, and their number
and criticality are constantly growing. The increase in biological threats dictates the need to develop more
advanced response and prevention systems, taking into account all existing challenges. Interstate and
intersectoral cooperation based on a common strategy is of great importance in ensuring measures to prevent
and respond to biological threats
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