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TIEM NANG (NG DUNG CUA CAC PEPTIDE KHANG KHUAN
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POTENTIAL APPLICATION OF ANTIMICROBIAL PEPTIDE IN THE MANAGEMENT OF WOUND INFECTION
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TOM TAT

Cacvét thuong da va phan mém ludn chiém mot ty & déng ké trong md hinh
bénh tat & cdc nuéc, trong d6 c6 Viét Nam, va ngay cang ¢6 xu hudng gia tang.
Cac t6n thuong da thudng di kém bdi nhiém ndm va vi khuan. Do dd, viéc phong
va diéu tri gdp nhiéu kho khan, dac biét trong tinh trang khang thudc khang sinh,
tac dung khong mong mudn ctia thudc va anh hugng ctia bénh nén dan dén vét
thuong kh lanh. Gan day cac peptid khang khuan (antimicrobial peptides, viét
tdt la AMPs) dang thu hit duoc nhiéu quan tam trong phat trién giai phap phuc
héi vét thuong méi véi nhiéu uu diém so véi viéc s dung cac khang sinh hién nay.
Trén thuc t€ da c6 nhiéu peptid khang khudn dang dugc dua vao thit nghiém lam
sang 6 cac pha khac nhau. Nghién ctiu nay tap trung vao danh gia tiém nang (ing
dung cla cac peptid khang khudn trong viéc h trg diéu tri phuc hoi vét thuang.

Tir khod: Nhiém khudn da, diéu tri nhiém khudn, phuc héi vét thuong, peptid
khdng khudn, khdng sinh méi.

ABSTRACT

Skin and soft tissue wounds usually account for a significant proportion of
disease patterns in most countries, including Vietnam, and tend to increase. Skin
lesions are often accompanied by fungal and bacterial superinfections. Therefore,
prevention and treatment face many difficulties, especially in the situation of
antibiotic resistance, unwanted effects of drugs and the influence of underlying
diseases leading to difficult wound healing. Recently, antimicrobial peptides
(AMPs for short) have been attracting much attention in developing new wound-
healing solutions with many advantages compared to conventional antibiotics. In
fact, many antibacterial peptides are already being put into clinical trials at
different phases. This review focuses on the potential application of antimicrobial
peptides in supporting wound healing management.

Keywords: Skin infection, infectious treatment, wound healing, antimicrobial
peptides, new antibiotics.
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1.GIGI THIEU

Qua trinh viém va lién vét thuong la cac phéan ting quan
trong trong cac bénh ly va tén thuang ngoai da. Trong cudc
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s6ng hang ngay, vét thuong da, phan mém luén chiém mot
ty 1& dang ké do tai nan giao théng, tai nan lao dong va tai
nan sinh hoat. Ngoai ra, vét thuong man tinh ciing ngay
cang nhiéu do cac bénh ly man tinh nhu tiéu dudng, béo phi
phat sinh cling véi su phat trién cda kinh té xa hoi, tudi tho
trung binh cta ngudi dan dugc cai thién ro rét. Tai My méi
nam chi phi cho viéc cham s6c va diéu tri vét thuong man
tinh la trén 25 ti d6 la [1]. Tinh hinh vét thueng man tinh tai
Viét Nam ciing tang nhanh chéng, nam 2014, trong s6 cac
bénh nhan diéu tri tai Trung tam Lién vét thuong - Vién béng
Qudc gia ¢b tGi 87,67% bénh nhan cé vét thuong man tinh
do cac nguyén nhan khac nhau [2]. Viéc diéu trj vét thuong
man tinh thudng kho khan, phuong phéap diéu tri lai phic
tap va kéo dai lam gia tang ganh ndng cho chi phi cham séc
sutic khoe [3].

Tinh hinh khang khéng sinh ctia vi khuidn dang ngay
cang tram trong [4, 5] va dang tré thanh van dé quan ngai
hang d4u cta T8 chuc Y té thé gisi (WHO), trong d6 Viét
Nam dugc xép vao “mdt trong nhiing nudc c6 ty 1é khang
khéng sinh cao nhat” [6, 7]. Thong ké tai Vién Bdng Quéc
gia ndm 2017 cho thay céc vi khuin thudng gap tai ché vét
thuong vét bong nhu P. geruginosa hay S. aureus da khang
vGi hau hét cac loai khéng sinh [8]. Viéc ing dung céc hoat
chat mdi da tac dung dap ung dugc nhiéu yéu cau diéu tri
la la doi hoi cap thiét trong diéu tri bénh Iy va vét thuong
ngoai da.

Thé gidi hién nay dang c6 xu hudng khai thac cac peptide
khang khuan dung diéu tri cac vét thuong cdp va man tinh
vGi d6 an toan cao [9]. Trén thuc t€, nhiéu AMPs dang dugc
thi nghiém trén lam sang & cac cap dé khac nhau, vi du nhu
Omiganan cho diéu tri rosacea va viém mun tring ca thé
nang; XMP629 cho viém mun tring ca (pha lll); LL-37 cho
vét loét tinh mach chan khé lanh; Pexiganan va Magainin
cho nhiém trung ban chan & bénh nhan dai thao dusng (pha
1) [10]. Dac biét, gan day nhém nghién ciu 6 My dan dau
bai GS.TS. Louis Edward Clemens da nhan dugc gidi thuéng
tri gia 1,5 triéu d6 la tir ngan sach quéc phong My cho céng
trinh nghién ctu Uing dung, trong dé tim ra cac peptid khang
khudn méi giup diéu tri cac nhiém khuén va vét thuong do
bom dan (Ballistic Wound Infections - BWIs) [11]. Viéc nhanh
chéng kiém soat nhiém khuan tai vét thuong ciing gilp
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gidm nguy co tién trién nhiém khudn toan than va rdi ro cho
cac bénh nhan bi chan thuong do bom dan.

2. NGUON GOC VA CO CHE TAC DUNG CUA CAC PEPTID
KHANG KHUAN

Khai niém peptide khang khudn AMPs (Antimicrobial
Peptides, viét tat |a AMPs) dung dé chi cac doan protein
ngén dugc téng hop truc ti€p ti bd gen clia hau hét cac sinh
vat thong qua ribosome va déng vai tro tuyén dau trong hé
mién dich cta vat chd [9, 12] Cac AMPs thé hién phé hoat
tinh réng trén c& hai loai vi khudn 1a Gram am va Gram
duong va ndm. Co ché khang khuén, khang ndm cuia peptide
khang khudn da dugc kham pha va mé ta trong rat nhiéu tai
lieu chuyén nganh. Chung thé hién tac dung truc ti€p théng
qua viéc lam xao trén mang té bao vi khuin hodc tc ché cac
chitic ndng néi bao [10, 13]. Nhin chung, phan tich dién
duong ctia AMP dugc cho la mét yéu té quan trong cho
tuang tac chon loc véi cac thanh phan tich dién am trén
mang té€ bao vi khudn va ndm thay vi mang té bao ngudai [14,
15]. Bén canh d6, phan than dau ctia AMP dugc cho la c6 vai
trd quan trong trong viéc tuong tac véi phan than dau trén
mang té bao vi khudn [16-18]. Sau khi tiép can dich véi mot
néng dé nhat dinh, cdc AMPs c6 thé tao ra cac 16 héng va
pha htily mang té bao vi khuan hodc mang cac bao quan khi
né di vao trong té bao [9]. M6t s6 md hinh pha mang phé
bién dugc dua ra bao gém barrel-stave, carpet-stave,
toroidal or disordered toroidal pores [19-21]. Thém nia,
nhiéu AMPs ciing c6 kha nang UGc ché qua trinh téng hop
protein va acid nucleic, ngan can hoat déng cia enzyme hay
kich hoat qua trinh chét cla té bao vi khuin nhu la NK-18
[22], buferin Il [23], lactoferricin B [24].

Antimicrobial
peptides
Téc dune trurc & Piéu hoa mién
ac dung trurc tiep dich vt chi
Twong tac tinh . . Dép (ng
[Dap g hod hoc] [Tall-like receptor]

N

Gian doan Uc ché chirc Hoat hoa céc yéu Trung hoa san
mang t& bao ning ndi bao t8 mién dich pham vi khuan

Ly gidi vi khuan

Hinh 1. Tom tat co ché tac dung clia cdc AMPs [25]

Bén canh d¢, kha nang tao ra tac dung khang vi sinh vat
(bao gém c3 vi khudn va ndm) nhanh chéng clia cdc AMP
con dugc biét dén nhiéu [26-28]. Vi du, mét peptide cé tén
mBjAMP1 c6 thé tiéu diét hoan toan Staphylococcus aureus
(S. aureus) trong vong 30 phut va Escherichia coli (E. coli)
trong vong 3 git [29]; Mot peptide khang khudn khac & néng
d6 6,25uM tham chi c6 thé tiéu diét S. aureus sau 30 phut va
E. coli sau 5 phut [30]. Lién quan dén tac dung khang nam,
cd ché phd bién nhat clia cdc AMPs 13 viéc tuang tac chon
loc va gay ra xao trén mang té bao nam vai nhiéu thanh

Tang nhan biét
cac axit nucleic

Ngan phan &rng Thic ddy phan
viém qua manh ng viém
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phan tich dién am [31]. Ngoai ra mot s6 ca ché tuang tac noi
bao dugc dé xuat, vi du nhu Dermaseptin S3 va Magainin 2
MAG-2 tuong tac va pha hay ADN [32] hodc nham muc tiéu
13 ty thé nhu trong trudng hop cda histatin 5 [33].

3. UU PIEM CUA CAC PEPTIDE KHANG KHUAN SO V@I
KHANG SINH HIEN NAY

Cac uu diém cta AMPs so véi cac thudc khang khuén
khang nam dugc tom tat dudi day:

Tha nhat, cdc AMPs ¢6 tadc dung nhanh va phé rong bao
gém khoéng chi cac ching Gram am, Gram duong con cé
hoat tinh trén ca ndm va virus [10, 30, 34].

Thi hai, cdc AMPs cé co ché tac dung da dang (xem thém
hinh 1). M6t trong nhiing ca ché dugc biét dén nhiéu la kha
nang gay ra cac 16 thiing va pha hay chon loc mang té bao
vi khudn. Ngoai ra cdc AMPs con c6 thé tuong tac vdi cac
thanh phan noi bao cla vi khuén, kich hoat hé théng mién
dich clia ca thé, ngan chan su hinh thanh va phat trién cac 6
biofilm [35, 36].

Thi ba, cdc AMPs ciing cé kha nang bi khang thap. Trén
thuc té, peptid khang khuén cé co ché da dang nén khé bi
khang lai bdi vi khudn hon cac khang sinh théng thudng va
hién chua c6 nghién clu nao chira hién tugng khang trén in
vivo. Nghién ctu gan day trén tap chi hang dau Nature
Communication da cho thay kha nang khang lai AMPs cua vi
khudn bang cac dot bién gen la rat thap trong khi cac chiing
vi khudn khang khang sinh théng thudng khéng cho thay
kha nang khang chéo véi AMPs [28, 371.

Thu tu, cdc AMPs c6 tac dung chon loc cao va it tdc dung
phu. Peptid khang khudn dugc ching minh 13 c6 kha nang
nhan biét va tuong tac chon loc véi té bao vi khuén, vi ndm
so vGi té bao thudng [38-40]. Hién chua c6 bao cdo nao vé
tac dung phu nghiém trong ctia AMPs d&i véi co thé ngudi
va dong vat thir nghiém. Ngoai ra do kich thudc phan t 16n
nén khi sir dung dudng tiéu hoa hay dung ngoai AMPs rat it
c6 kha nang tham dugc vao mau va gay ra tac dung toan
than nhu nhiéu khang sinh thuaing dung [10].

Thi ndm, kha nang thuc day lanh vét thuong cling dugc
quan sat & nhiéu peptide khang khudn khac nhau. Ngoai
viéc ngan can viéc nhiém trung tai cac vét thuong ha do vi
khuan, virus hay ndm gay ra, AMPs con c6 kha nang hé trg
vét thuang mau lanh [12, 41].
4.MOT SO PEPTID PANG PUGC THU NGHIEM LAM SANG

Mét trong nhiing peptide khang khudn dau tién dugc
dua vao th nghiém lam sang pha Il 1a Pexiganan (MSI 78).
Day la mét peptide khang khuén t8ng hgp peptid c6 22 axit
amin. Pexiganan dugc phat trién tU Magainin 2 - mét
peptide khang khun tu nhién phan 1ap tir da céc. Thudc nay
c6 co ché hoat dong bang cach lam réi loan tinh tham cda
mang hodc thanh té bao vi khuin hodc nam [42]. Pexiganan
c6 phé hoat tinh rong trén ca vi khuan Gram ducng va Gram
am vdi da s6 cac ching nhay cdm khi st dung néng do 64
mg/L.Dang chidy, sau 7 vong thir nghiém in vitro (passages),
khong c6 bang chiing vé kha nang dé khang Pexiganan clia
Staphylococcus aureus [42]. Trong hai nghién ctdu thu
nghiém lam sang pha Il mu d6i ngau nhién da trung tdm
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trén bénh nhan tiéu dudng bi loét chan nhiém trung, c
Pexiganan 1% (dung tai chd) va ofloxacin 800 mg/ngay
(dudng udng) déu dat dugc hiéu qua chia khoi lam sang
hoac cdi thién & khoang 90% bénh nhan. Trong cad hai
nghién ctu nay, ti 1& loai bd mam bénh dat dugc cua
Oxfloxacin va Pexiganan lan lugt la 82% va 66% khi két thuc
diéu tri. Danh gia vé d6 an toan, khong cé tac dung phu nao
dugc bdo cdo tu 45 ngubi tinh nguyén sau khi s&r dung liéu
don Pexiganan & cac néng do 0,5%, 1% hay 2% [42].

wx4m44$4$4m4

b)

Hinh 2. Cau tric Pexiganan (a) va hinh anh cdu tric xoan a-helix clia
Pexiganan khi md phdong bang vong tron Helical Wheel (b)

Cdu tric dugc xay dung nhd ung dung Web
http://Ibgp.unb.br/NetWheels/ [43]. Pay la hinh anh cla
chuéi peptide khi nhin xuyén qua vong xodn bat dau tur dau
N (Glycine s6 1) dén dau C (Lysine s6 22).

Ngoai ra con nhiéu peptide khang khuan dang dugc thit
nghiém 1am sang & cac pha khac nhau cé lién quan dén kiém
soat nhiém khuan va hé trg phuc héi vét thuong (bang 1).

Bang 1. Mot s6 peptid khang khuan dang thi nghiém lam sang vi chi dinh
st dung tai ch0 [12, 21, 44, 45]

£ we .| Viém phoilién | Hoan tat phall/Ill;
Iseganan Dan chat cla protegrin v, PN
quan dén thg bi tUr choi, khong
(IB-367) 1 . AT
mady €0 hiéu qua
Peptid tong hap 25 Ngdn nguia két | Hoan tdt pha
PXLOT amino acid vong dinhsauphdu | lIb, thit nghiém
macrocyclic tir thuatvangiia | phalll da dugc
lactoferricin 6 nquoi | seo 1én ké hoach
NVXT (Novexatin | Heptamer dua trén Nhiém ndm .
NP213) arginine dang vong mong tay Hoan tat pha llb
PAC-113, p-113 | Dan hatHistatin S (12 o ieng | Hoan tat pha b
amino acid)

Phan nhom cathelicidin

Loét tinh mach
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mong tay
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dauva 6 FDA
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nhiém triing da Hoan tat pha
Choclg Hoan tat pha ll
LTX-109 Tripeptide tong hop | Nhiém khugn mi
(Lytixar) tich dién duang do tu cdu vang
khéng methicillin/ | Hoan tat pha I/1l
nhay dm véi
methicillin
(CKPV)2, CZEN- | Dan xudt cia hormon | Viém &m dao do Hoan tst pha
002 kich thich a-melanocyte| ndm Candida
0P-145 Ho Cathelicidin (Ddn | Viém tai giita mi Hoan tét phal|
(AMP60.4Ac) chat cda LL-111) man tinh
Phong nguia sau
i ringdobiénthé |, , .
(16G2 Peptid tong hgp TN Hoan tat pha ll
cta Lién cau
khudn
(6 ngudn goc tir Viém taingoai | Hoan tt phall
kininogen, peptid xodn
DPK 060 ngdunhiéntich dién | Viém dacodia | Hoan tat pha I/
duong
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Dugc phé duyét
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cho thi nghiém
[dm sang

Peptid Ngudn géc Chi dinh Trang thai
Pexiaanan Dan chat ctia magainin, | Nhiém tring vét
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5. PHUONG PHAP SAN XUAT PEPTID KHANG KHUAN
PHO BIEN HIEN NAY

Do peptid tu nhién chiét xuat rat khé khan va tén kém
(kho6 thu mau, lugng mau thu dugc nho trong khi ham lugng
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peptide trong d6 khéong I6n dan dén tinh ché khong hiéu
qua). Vi vay viéc san xuat peptide tu nhién véi lugng |6n hon
va chl ddng hon véi ki thuat téng hop peptide pha ran
(Peptide Solid Phase Synthesis) rat can dugc ap dung. Trén
thé gidi hién nay, cac AMPs dung cho cac nghién ctu thi
nghiém s dung hai phuong phap san xuat peptid chinh:

T6ng hap peptide pha rdn: Day la phuong phap phé bién
cho nghién ctiu khoa hoc va san xuat peptide dung cho ngudi;
bién phap nay c6 thé thuc hién & quy mé phong thi nghiém
cling nhu quy mo I6n trong nha mdy san xuat peptide GMP
(Good Manufacturing Practice) [46, 47]. AMPs sau khi t8ng
hagp sé dugc cat ra ti pha rdn va tinh ché bang hé théng sac
ky 16ng hiéu nang cao (HPLC) dé dat dén do tinh khiét can
thiét (thudng tir 95% trd 1én). Bién phéap nay cé thé téng hap
dugc cd AMPs thudng va cac loai AMPs bién déi.

Sinh téng hgp: Chuyén doan gen ma héa AMPs tu nhién
vao trong chuing vi sinh vat phu hgp. Cac vi sinh vat nay sé
sinh trudng va téng hgp ra cac AMPs. Sau dé thu ldy dich
nudi cdy c6 chira AMPs. D6i véi muc dich lam thiic an chén
nuoi, dich nuédi cdy thudng sé dugc so ché qua va lam kho
dung dé trén vao thic an.

G Viet Nam, do han ché vé ki thuat téng hop peptide pha
ran nén chi cé bién phap sinh tdng hgp dugc thuc hién. Bién
phap nay gap phai cac nhugc diém I6n nhu sau:

Thi nhat, méi quy trinh chi san xuat dugc mot peptide;
chua ké phai lya chon chiing vi sinh vat, méi trudng nudi cay
va thai diém thu hoach thich hop va nhiéu yéu t6 khac lién
quan dén qua trinh sinh trudng cla vi sinh vat nén rat tén
kém va mat thai gian. Chua ké viéc khi mudn thay ddi sang
san xuat peptide khac sé phai thuc hién nghién clru san xuat
lai tir dau.

Th hai, ham lugng peptide trong dich nudi cdy thu dugc
thudng chi vao khoéang 0,3 - 0,5%, chi phi tinh sach dé dat
dén 90 - 95% la rat tén kém.

Thi ba, hay gap van dé vé tuong tac gitta peptid vdi cac
thanh phan khac cda dich sinh khéi (vi du nhu vi khudn/ndm
nudi cdy, manh v& té bao, cac chat thai ra trong qua trinh
sinh trudng cla vi sinh vat nuoi cdy) dan dén giam tac dung
cUa peptide, mdc du khong anh hudng dén ham lugng.

Thi tu, ngoai ra dang dung nay ciing gap van dé vé do
tan trong nudc, su khac biét vé ham lugng va chat lugng
gita cadc mé san xuat.

Cac nhugc diém trén khién cho viéc nghién ctu phat
trién cac san pham peptide phuc vu nhu cau diéu tri vét
thuong cho ngudi gap rat nhiéu khé khan.

6. KET LUAN

Cac AMPs c6 nhiéu uu diém vugt trdi so véi khang sinh
théng thudng trong viéc kiém soat nhiém khudn nhu phé
rong, téc dung nhanh, it nguy co gay ra tac dung phu hay bij
khang. Chinh vi vay, cac peptide nay dugc nghién ctu rong
rai vdi nhiéu Ung dung khac nhau. Trong d6 ting dung kiém
soat nhiém khuén vét thuong la mét trong nhiing huéng di
tiém ndng nhat véi nhiéu san phdm dang dugc thir nghiém
Iam sang & cac giai doan khac nhau. Tuy nhién, hién nay cac
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nghién ctu vé dong san pham nay & Viét Nam con han ché.
Do vay bén canh viéc lam ré han tiém nang tng dung cla
céc peptid khang khuan trong kiém soat nhiém khuan va hé
trg diéu trj vét thuong, nghién ctu nay ciing giup thuc day
cac nghién cdu vé cac sadn phdm chda AMPs tai Viét Nam
trong tuong lai.
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