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TOM TAT

Sur xudt hién cua cua cac vi khudan da khdng khang sinh do viéc sir dung khang sinh thleu
kiém sodt trong diéu tri bénh cho nguoi va vt nubi ¢ cdc niede dang phat trién dang gady ra van dé
y té tram trong. Peptide khang vi sinh vat la mgt doan peptide nho ton tai ¢ hau hét céc sinh vt
trong §in’h gioi ¢ kha nang kich hoat hé mien dich, khang vi khuan, vi nam, virus, ki sinh tring va
uc che té bao ung thu. Véi hon 3.700 AMP (Antimicrobial peptides) da dwoc kham pha va 7 AMP
da dwoc FDA (Food and Drug Administration) phé duyét su dung tiém truc tiep dieu tri cho nguoi
ching té tiem nang vng dung cia chiing vao dieu tri thay the khang sinh truyen thong. Tuy nhién,
cdc AMP chua dwot vmg dung pho bién trén nguoi va vdt nudi do nguon cung han che, chi phi tinh

sach cao va khdng on dinh trong hé tiéu hoa.

Tir khoa: Peptide khang vi sinh vdr, AMP, khdng sinh, dé khang khang sinh.
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The emergence of multi-antibiotic-resistant bacteria due to the uncontrolled use of

antibiotics in treating human and animal diseases in developing countries is causing serious health

problems. The antimicrobial peptide is a small peptide fragment that exists in most organisms in the

living world and has the ability to activate the immune system, fight bacteria, fungi, viruses, and

parasites, and inhibit cancer cells. More than 3.700 AMPs have been discovered and 7 AMPs have

been approved by the FDA for direct injection in humans, demonstrating their potential for

application in alternative treatment to traditional antibiotics. However, AMPs have not been widely

used in humans and animals due to limited supply, high purification costs, and instability in the

digestive system.
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I. PAT VAN PE

Tur khi Alexander Fleming tinh co kham pha ra khang sinh penicillin vao ndm 1928
da lam thay do6i hoan toan nén y hoc the gidi [1]. Hon ntra the ky sau do, khang sinh dugc
str dung rong rai khdng chi trong diéu tri bénh cho ngudi ma con dugc sir dung cho ca linh
vuc tha y va thuy san [2], [3]. Tuy nhién, sau d6 viéc nghién ciru khang sinh méi cua cac
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cong ty dugc cham lai do chi phi nghién ctru cao trong khi vong doi cho mét khang sinh
méi ngdn hon [3]. Viéc cham tré phat trién cac nhém khang sinh méi va viéc lam dung
khang sinh trong y hoc va néng nghiép, dac biét & cac nudc dang phat trién lam cho tinh
trang vi khuan dé khang khang sinh, nhat Ia cac chung vi khuan gay bénh da dé khang khang
sinh di gay ra vin dé y khoa nghiém trong [2], [4], [5]. Su phd bién cua céc chung vi khuén
gay bénh dé khang khang sinh dugc cho 1a nguy@n nhan gy ra céi chét cua khoang 5 triéu
ngudi véi khoang 1,3 triéu ca do nhiém tryc tiép cac AMR (Antimicrobial resistance) vao
nam 1999 [2]. Viéc tim kiém cac giai phap thay thé liéu phap khang sinh nhu st dung thuc
khuan thé hozc tim kiém hoat chat tir thién nhién cd hoat tinh khang vi sinh vat gay bénh
dang ngay cang duoc cdc nha khoa hoc chi trong. Cac peptide khang vi sinh vat
(antimicrobial peptides - AMP) 12 ing vién tiém ning khi chung d cho thay kha ning khéng
phd rong cac vi sinh vat gay bénh nhat 1a cac vi khuan da khang khang sinh [2], [6].

1. NQI DUNG TONG QUAN

2.1. Dinh nghia AMP

Cac antimicrobial peptide (AMP) 1a cac doan peptide nho ¢o kich thudc pho bién tir
12 - 60 amino acid (a.a) véi khéi lugng phan tir tir 2 - 10 kDa duoc tim thay & hau hét cac
sinh vat trong tu nhién [7], [8], [9]. Tuy nhién, c6 khoang dudi 10 % cac AMP ¢6 kich thuéce
rat nho chi khoang tir 2 - 12 a.a hoac rat 16n c6 thé dén 100 a.a [2], [10], [11]. Cac AMP
duoc tao ra tir qua trinh bién dudng thir cap va la mot phan quan trong cia hang rao mién
dich bam sinh va mién dich tiép thu gitp chdng lai cac vi sinh vat gay bénh [3], [7], [8],
[12], [13]. Hau hét cac AMP cho thay hoat tinh khang vi sinh vat phd rong va co thé tic ché
hoac tiéu di¢t hau hét cac vi sinh vat gdm vi khuan (vi khuan Gram am va Gram duong), vi
nam, protozoan, virus, Ki sinh trung [2], [4]. Cac nghién ctu gan day cho thay cac AMP cé
kha trc ché sy phat trién va di can caa mot s loai té bao ung thu cho thay tiém nang ung
dung diéu trj ung thu cua chiing [10], [14]. Cac AMP c6 thé 1a nhém thude diéu tri ung thu
méi it doc tinh va giam thiéu tinh trang khang thudc caa khdi u trong liéu phap hoa tri liéu
[15]. Mic du it duoc nhic dén nhung mot s6 nghién ctru da chimg minh cac AMP ciing ¢
tac dong tich cuc véi bénh tu mien [16], [17].

Sy kién kham pha ra lysozyme vao cudi thap nién 1920 boi Alexander Flaming dugc
coi la khoi diém cua viéc kham phé cac peptide c6 hoat tinh khang vi sinh vat [10]. Tuy
nhién téi nam 1939 thi AMP dau tién dugc Rene Dubos tach chiét tir vi khuan Bacillus spp.
[2], [18]. Cac AMP nay sau d6 duoc xac dinh 1a gramicidin va cho thay hiéu qua bao vé
chudt thi nghiém vai Pneumococci vao nam 1940 bai Hotchkiss va Dubos [19]. Hai AMP
khac nhu tyrocidine va purothionin ciing dugc xac dinh vao nam sau d6 va chirng minh cé
hiéu qua tc ché c&c vi khuan Gram am, Gram dwong, va vi ndm [18]. Tinh dén nam 2023,
¢6 3791 AMP di duoc cong bd, phan nhom va ding ki trén antimicrobial peptides database
3 (APD3) (https://aps.unmc.edu/home, dix li¢u duoc cap nhap dén thang 1 nam 2023). Mic
di c6 mét sé lwong 16n trong sé cac AMP nay dang dugc thu nghiém 1am sang nhung chi
¢6 7 AMP dugc Food and Drug Administration (FDA) cap phép sir dung trong diéu tri gom
gramicidin D, daptomycin, vancomycin, oritavancin, dalbavancin, colistin va telavancin
(Bang 1) [3], [4], [20].
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Bang 1. Cac AMP duoc FDA cép phép sir dung trong diéu tri bénh

STT | Tén AMP MW | Thoi gian ban thai Co ché tac dong Tén thuong mai
1 | GradimicinD | 1.882 | Chua xac dinh |Tao 15 trén mang té bao Neosporin
2 Daptomycin | 1.621 5h Ly giai njang té bao Cubicin
3 | Vancomycin | 1.449 7,5 ngay Uc ché tong hop vach té bao | Vancomycin

. . Ly giai mang té bao ,
4 Oritavancin | 1.793 1954 h Ue ché t(f)ng hop véch té bio Orbactiv
5 | Dalbavancin | 1.817 14 ngay Uc ché tong hop vach té bao Dalvance
. Ly giai mang téhao L
6 Telavancin | 1.756 8h (¢ ché tong hqp vach té bao Vibativ
7 Colistin 1.155 5h Ly giai mang té bao Coly-Mycins
2.2. Phan loai AMP

Cac AMP rat da dang nén viéc phan nhém ching tuong dbi khé khan. Viéc phan
loai AMP c6 thé dugc thl_,}’C hién theo cac cach khac nhau nhu theo nguon goc sinh hoc, hoat
tinh sinh hoc, déac diém cau tric, nhoém giau a.a, co ché sinh tong hop, dich tac dong [2], [5],

[8], [21].

3 . L o
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Hinh 1. Nhom cac AMP tac dong tiéu diét truc tiép vi sinh vat gay bénh [2]

Dua trén co ché sinh tong hop, cac AMP chia lam 2 nhém do chiing duoc téng hop
do duoc ma héa bai gen hodc khdng ma hda bai gen. Cac AMP c6 thé chia 1am 6 nhom
tuong (g Véi 6 giGi sinh vat. V&i 3791 AMP da duoc cong bd thi co khoang 66,45 %,
22,21 %, 0.16 %, 0,18 %, 0,11 % va 11.37 % tuong tmg duoc tach chiét tir dong vat, thuc
vat, nAim méc, protozoa, ¢ vi khuan va vi khuan (Hinh 1) [13], [16]. Déi voi cac AMP tir
dong vat duoc chia thanh cac nhém nhé gdm AMP tir con triing, AMP tir c4, AMP tir ludng
cu, AMP tir dong vat co v, AMP tir bo sat [5], [21]. Cac AMP dugc chia lam 18 loai theo
dir liéu trén ADP3 (https://aps.unmc.edu/home, dir liéu dugc cap nhap dén thang 1 nim
2023). Tuy nhién, cac loai nay thuong dugc gom lai thanh cac nhém co ban dya trén hoat
tinh sinh hoc nhu khang khuan, khang virus, khang nam, khang ki sinh triing, khang ung
thu va tic ché protease [5], [21], [22].
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AMP duoc chia 1am 4 loai dya trén ciu tric bac hai gdm dang thing a - helix va
dang P - sheet thuong ¢6 & cac AMP tir ngudi, dang cau tric mé rong thiéu ca dang o - helix
va dang B - sheet, va nhom AMP hdn hop chira ca o - helix va B - sheet [5], [11], [12], [15],
[22]. Dya trén thanh phan va sb lugng cac a.a, AMP c6 thé duoc phan loai dua trén sy tich
dién (AMP tich dién duong, AMP tich dién am va AMP trung tinh), tinh ki nuéc (AMP ki
nudc, AMP ua nude va AMP ludng tinh) va kich thude (AMP kich thudc 1on (50 - 100 a.a),
AMP kich thuéc trung binh (25 - 50 a.a), AMP kich thudc nho (10 - 24 a.a), va AMP kich
thudc siéu nho (2 - 10 a.a)) cua chung [21], [23], [24], [25]. Dya vao dich tac dong, AMP
dugc phan chia thanh 2 nhdm: nhom 1 gom cac AMP tac dong Ién bo mat té bao va nhom
2 gom AMP c6 dich tac dong noi bao [5], [15], [21].

2.3. Co ché hoat dong ciia AMP

Cac AMP c6 tac dong rat da dang trén nhiéu ddi twong khac nhau nhu khang khuan,
khéang virus, khang nam, khang ki sinh triing, khang té bao ung thu...nhung hau hét co ché
hoat d6ng cua chiing & mtc do phan tir chua duoc biét rd [15]. Cac AMP rat da dang vé
ngudn gdc, trinh tu va cau trac nén chung tac dong I1én vi sinh vat gay bénh ciing theo nhiéu
con dudng khac nhau. Mot cach tong quat, cac AMP c6 thé dugc chia 1am hai nhom dua
vao co ché tac dong. Nhém mot goi 1a nhom tiéu diét truc tiép mam bénh (direct killing)
bao gom cac AMP tac dong 1&n mang va cac AMP hoat dong noi bao, nhém hai goi 12 nhém

diéu chinh mién dich (immune modulation) [2].

2.3.1. Nhom cac AMP tiéu diét truc tiép

Nhin chung, dua vio co ché tic dong cua cac AMP c6 thé chia 1am 2 nhém: 1) nhém
cac AMP tac dong 1én mang té bao nho vao cac trinh tu a.a dic hiéu, ciu tric bac hai, sy tich
dién, tinh phan cuc, va thanh phan caa mang té bao; 2) nhom cac AMP khong tac dong 1én
mang té bao (Hinh 1) [15], 16]. Tuy nhién, c6 mot sé AMP thudc ca hai nhém trén [22].

Cac AMP nhd vao dién tich va tinh phan cuc s& tiép can vai mang té bao va gan
song song voi mang té bao vi khuan. Trén véach té bao cua ca vi khuan Gram am va Gram
duong déu c6 16p véch té bao chira lipoteichoic acid (LTA) va lipopolysaccharide (LPS) s&
la dich tac dong cua cac AMP tich dién duong [13], [15]. Su twong tac cua AMP va LPS sé
lam thay cho mat tinh 6n dinh va thay doi tinh ban thim ctia mang té bao [14], [16]. Sau do,
cac don vi va nudc trén AMP dugc chen séu vao lop doi phospholipid ctia mang té bao vi
khuan thong qua sy twong tac vai cac don vi wa nuwdc cua mang té bao [10], [22]. Cac AMP
gan vao mang va tao cac 16 trén mang té bao gay ra cac t6n thuong ddi voi mang va két qua
la 1am ly giai té bao do AMP lam &p suét tham thau noi bao ting cao [16]. M6 hinh tao 15
trén mang té bao cia AMP dugc chia 1am bon nhém gdm: mé hinh thing g (barrel-stave
model), md hinh tham (carpet-like model), md hinh vong xuyén (toroidal pore model), va
mé hinh gidng chit tay rira (detergent-like model) [2], [5].

Mot vai AMP bo qua su tuong tac voi mang té bao va di xuyén qua mang vao té
bao chat [12], [16], [22]. Cac AMP nay s& khoa cac muc tiéu la cac qua trinh thiét yeu cho
su ton tai ciia té bao vi sinh vat gay bénh nhu qua trinh sao md, phién ma, dich ma, gap cuon
protein, phan chia té bao, tong hop véch té bao [8], [10]. Su twong tac ciia cac AMP Vi cac
dai phan t sinh hoc bén trong nguyén sinh chit thudng chiu tac dong bai su tich dién cua
chdng; chang han cac AMP tich dién dwong s& c6 ¢6 &i luc cao véi cac phan tir DNA hay
RNA do sy tich dién &m cua cac lién két phosphodieste (Rima va cs, 2021). Cac AMP gan
véi soi don hoac sgi dé6i DNA, cac enzyme hoac cac protein cta qua trinh sao ma nhu
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topoisomerase I, gyrase, polymerase...[13], [22]. Cac AMP c6 dich la qua trinh tong hop
protein thuong tac dong dén su sinh tong hop, van chuyen va su Sap XEp cua cac protein
thdng qua su uc ché sy phién mé, dich mé, qua trinh gan cua hai tiéu don vi cua ribosome
hay su tong hop céc a.a [3], [12]. Su tac dong dén qué trinh gap cuon cua protein thong qua
su ¢ ché cac enzyme chaperone nhu DnaK va GroEF [5], [22]. Mot sb cac AMP lai tac
dong I&n qua trinh bién dudng cua té bao théng qua viéc e ché hoat tinh cua protease nhu
histatin 5 (thudc ho histatin) e ché manh protease va dugc tiét nhiéu tir ca té bao chi va vi
sinh vat gay bénh [5], [26].

Bén canh do, ciing c6 mot sé AMP lya chon dich tac dong vao vach té bao thay vi
mang té bao hay cac con duong noi bao [12], [27]. Lop peptidoglycan la thanh phan quan
trong phan biét giira vi khuan Gram am véi vi khuan Gram duong va chiing khong xuét hién
& eukaryote [26]. Lipid II cu tri mit trong ciia mang té bao va dong vai tro quan trong dbi
su hinh thanh 16p peptidoglycan. Lipid 11 gitp van chuyén cac tiéu don vi cua peptidoglycan
qua mang va polymer héa & véch hién hiru [27]. Cac AMP nhu nisin gin 1én lipid 11 va khoa
qué trinh tong hop peptidoglycan 1am ngan chin sy hinh thanh véch té bao va tiéu diét vi
sinh vat gay bénh [13], [21], [22].

2.3.2. Nhém cac AMP diéu chinh mién dich

Mot s6 AMP bao V¢ té bao chu thong qua sy diéu hoa mién dich bam sinh va mién
dich tlep thu [21]. Sw xam nhép cua mam bénh sé& kich hoat sy tong hop cua cac AMP dudi
su klem soat cuia cac yéu td phién ma va cac té bao mién dich bam sinh gom té bao mast,
bach cau don nhan, dai thuc bao, té bao tua, té bao lympho, va bach cau hat (Hinh 2) [13],
[21]. Mac du vay, vai tro cua cac AMP dbi voi hé mién dich vo ciing phuc tap va chua dugc
hiéu ré hoan toan [13].
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Loi kéo va hoat hoa cac té bao mién dich

Tang cuong tiéu diét va Kiém soat phan ng
lam sach mam bénh viém
Hinh 2. Cac AMP hoat dong theo co ché diéu hoa mién dich [2]
Cac AMP gilp diéu chinh thanh phan céc cytokine nhu TNF, IFN, IL-8, IL-1 va cac
chemokine qua d6 diéu chinh vi méi | truong mién dich [2], [8], [13]. Cac AMP con gitip diéu

hoa céc receptor lién quan dén mién dich trén bé mat té bao nhu cac cytokine receptor,
chemokine receptor, cac formyl peptide receptor (FRRs), va cac toll like receptor (TLRs) [13].
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Mot s6 AMP con la yéu té glup thu hat céc bach cau don nhén va bach cau trung tinh [21].
Hon nita, mot sb té bao mién dich nhu dai thuc bao va bach ciu trung tinh ciing san xuét cac
AMP va ching 13 hang rao dau tién ngin chin sy xam nhiém cua vi sinh vat gay bénh [2].

I11. KET LUAN

Bai viét nay gilp cung cip thong tin co ban vé dinh nghia, phén loai, co ché tac dong
cua cac AMP. Mac di van con nhiéu han ché can duoc cai tién trong viéc kham pha ciing
nhu thiét ké lai cac AMP dé tang tinh hiéu qua, thoi gian ton tai trong co thé vat chi nhung
chung da cho thdy nhirng hiéu qua budc dau. Cac AMP c6 thé duoc sir dung dé thay thé
khang sinh trong diéu tri cac bénh do vi khuan nhat 1a céc vi khuan dé khang khéang sinh.
Bén canh d6, cac AMP con cho thay hiéu qua ddi véi kha nang tc ché virus, khdi u, mién
dich...cho thdy day 1a dbi twong nghién ctru duoc quan tdm trén toan thé gidi.
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