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1. PAT VAN PE

Didu tri vét thuong 12 mot qua trinh dién bién phirc tap va da tir lau ludn la ddi twong
nghién ctru clia cdc nha y hoc. Muc tiéu cudi cling cta diéu tri ton thuong 12 sy phuc hdi nhanh
va khong dé lai di ching. Qua trinh diéu tri dién ra thong qua mot loat cdc su cd chong chéo 1én
nhau nhu keo ty, viém nhiém, ting truéng va tdi tao md [1]. Pé cho qui trinh phyc hdi ton
thuwong c6 thé dién ra mot cach hoan hao, mot s6 hop chét héa hoc dac biét — goi 1a cdc chat kich
thich phén bao (cytokin) — xudt hién dé gui tin hiéu dén cac té bao [2, 3]. C6 thé din ra o day
mot sO chét cytokm dién hinh thuong gip trong diéu tri vét thuong nhu: TGF-B (yeu t6 ting
truong bién dbi - transforming growth factor), VEGF (yéu t6 ting truong ndi mac huyét quan -

vascular endothelial growth factor), interleukin IL-6, IL-10, interferon IFN-y, v.v... Cac chét nay
¢6 vai trd quan trong trong cic qud trinh khoi mao, duy tri va diéu tiét cdc phan (mg xay ra sau
khi ton thuong xuat hién. Chinh cédc chit nay 13 nguyén nhan lam cho tinh trang vét thuong c6
thé x4u di, hinh thanh seo 16i, hodc xuat hién cdc phan tmg viém khong kiém soat duoc [3 - 5].
Chéng han trong cic trudng hop seo 16i hodc seo siéu dinh dudng nguoi ta phat hién thdy thanh
phan cytokin TGF-p gia tang dang ké, trong khi & cdc tén thuong bao thai khong dé lai s¢o, thi
yéu té nay giam hin. Nhu vy, néu im dugc mét tic nhan nao d6 c6 kha nang tc ché yéu t6
TGF-p thi ching ta c6 thé kiém soat duoc qué trinh phyc hdi vét thuong. Interleukin IL-6 12 mot
cytokin hd trg phan tng viém (pro-inflamatory), dugc biét dén nhu 1a mot tac nhan kich thich
qua trinh phat trién tran lan cua cdc nguyén bao soi [6]. Chang han, trong ton thwong bao thai,
ham lugng IL-6 thuong khong nhiéu, nhung néu ching dugce dua thém tir ngoai vao thi ton
thuong s& aé lai seo. Nhu vay c6 thé néi sy suy giam luong IL-6 trong t6n thuong bao thai ciing
1a diéu kién can thiét dé phuc hdi nhanh t6n thuong khong dé lai di chimg. Trong khi d6 IL-10
lai 1a mot cytokin khang viém (anti-inflamatory), giir vai tr0 quan trong trong viéc diéu tiét sy
hi¢n dién cua cdc dai thyc bao va bach céu trung tinh trén ton thuong viém, cu thé 1a trc ché cac
cytokin hd tro viém trén tdn thuong [7]. Mot trong nhiing tadc dung dac biét cua cytokin IL-10 Ia
kha ning trc ché qué trinh téng hop cdc cytokin hd tro viém trong d6 c6 IL-6 [8]. Interferon
(IFN-y) do céc té bao bach huyét T va dai thuc bao san sinh ra gil vai trdo quan trong trong viéc
tai tao mo cuia vét thwong. Khi ham lugng IFN-y trong vét thuong tang 1én, thi qud trinh san sinh
colagen bi cham lai trong khi lwong men phén giai collagen ting, din dén sy suy giam tbc do co
lai ciia vét thuong [9]. N6i céch khac, khi lwong IFN-y ting Ién, thi toc do hinh thanh 16p
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colagen trén vét thuong bi cham lai, tao diéu kién thuén lgi cho viéc ngan chdn nguy co tao seo
16i.

Céc hat nano bac da duge biét nhu mot phuong tién khir tring dic biét hiéu qua. Nhung
ngoai dc tinh d6 ra nano bac con thé hién kha ning tic dung 1én cic cytokin nham hd tro qua
trinh phuc héi vét thuong. Nhu ching ta biét, trudc khi c6 cong nghé nano, trong diéu tri bénh
nguoi ta thuong st dung bac dudi dang hop chat (thi du sunfadiazin chira mudi bac), do c6 doc
tinh nén khong thé tranh khoi cc phan tig phu. Cong ngh¢ nano da tao ra cdc hat nano kim loai
bac ¢6 kha nang giai phong ion bac theo y mudn, nén loai trr dugc hau hét cdc phan Ung phu.
Céc cong trinh nghién ciu Ve kha nang diéu tri vét thuong ctia nano bac hién khéng nhiéu va co
ché tic dung cua no6 1én vét thuong ciing chua dugc séng to hoan toan. Tuy nhién, két qua
nghién clru gan day cua cdc nha khoa hoc thudc truong Pai hoc Hong Kong [10] da cho thdy tdc
dung ctia nano bac thic diy qud trinh diéu tri vét thuong va han ché viéc dé lai di ching sau diéu
tri. Nhém tdc gia nay cho thdy nano bac c6 thé lam giam murc d6 viém cta vét thuong bang cich
diéu chinh sy xuat hién ctia céc cytokin khac nhau.

Mot s6 cong trinh nghién ctru dd tim cdch dénh gid mot cach dinh luong tic dung cia mdi
cytokin 1én két qua diéu tri vét thwong [1 - 9], dong thoi tim kiém cic tdc nhan c6 kha ning tic
dong I€n hiéu qua hoat dong cua céc cytokin trong diéu trj vét thuong. Céc cong bb nay da chi ra
rang nano bac c¢6 kha nang diéu blen céc cytokin trong qud trinh diéu tri vét thuong, dic biét Ia
vét thuong bong. Dé nghién clru van dé nay ngudi ta st dung phuong phap PCR-thoi gian thuc
(Real time - polymerase chain reaction), ma qua d6 su hién dién cia moi cytokin dugc danh gia
theo mirc mRNA do dugc cta né. Hinh 1 cho thdy mirc mRNA cua cic cytokin bién ddi trong
qud trinh phuc hdi vét thuong phy thudc vao tac nhan xir If dwoc ap dung [10].

Sd liéu dan ra trén hinh la va 1b cho théy nano bac tc ché manh mé cytokin hé trg viém
IL-6, dong thoi kich thich cytokin khang viém IL-10, dan dén qué trinh phuc hdi vét thuong
hoan thién hon va khong dé lai seo. Nhu dd néi & trén, cytokin tham gia vao qud trinh xo héa
md va hinh thanh seo 16i trong qué trinh vét thwong phuc hdi. Hinh Ic cho thdy su c6 mit cua
nano bac trén vét thuong bong da giir gid tri mRNA ctua TGF-p ¢ mic thap hon ding ké so véi
truong hop xir Ii vét thuong bang sunfadiazin bac. Trén hinh vé c6 thé dé dang nhan ra rang, ddi
véi cac cytokin dugc khao sat ¢ trén, su ¢ mat cua sunfadiazin déu 1am cho qué trinh phuc hi
vét thuong bong xau di, tham chi xdu hon ca truong hop vét thuong phuc hdi ty nhién (khong
xir If). Bdo cdo nay trinh bay mot sé ké qua nghién ciru tac dung ciia bang nano bac 1én qua trinh
phuc hoi vét thuong bong trén tho thi nghiém va trén bénh nhén.
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Hinh 1. Bién diéu cta cac cytokin trong qué trinh phuc hdi vét thwong béng phu thudc vao tac
nhan x& i dwgre ap dung [10]: mc mRNA cua IL-6 (a), IL-10 (b) va TGF-B (c)
Ghi chu: Buong cong “Nano Ag™: vét thwong béng dwoc phi bang chira nano bac;
dwong cong “SSD”: vét thuong bong dwec phu bang chira sunfadiazin bac;
dwdng cong “Khong xtr 1i”: vét thwong tw phuc hoi
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2. PHAN THU'C NGHIEM
2.1. Hoéa chit, vat liéu va déi twong nghién ciu

AgNO;, NaBH4, NaOH, axit acetic va chitozan déu thugc loai p.a. Vai cottong khong dét
dugc sir dung dé cd dinh nano bac. Déi tuong nghién ctru 1a bang nano bac diéu tri vét thuong tu
ché, bang nano bac Anson Trung Qudc va kem sunfadiazin 1% bac do Cong ty Dugc pham
Trung wong Hué san xuét. Thi nghiém dugc tién hanh trén dong vat thi nghiém (chudt va thd) va
trén bénh nhan bong. Cic chung vi khudn Pseudomonas aeruginosa, Staphylococcus aureus va
Acinetobacter baumannii dugc phéan 1ap tir cdc ton thuong bong trén bénh nhan.

2.2. Phwong phap nghién ciru

Cic hat nano bac dugc diéu ché bang phuong phép dung dich nudc [11], trong d6 phan mg hinh
thanh nano bac dugc thuc hién trong dung dich nuéc mudi nitrat bac véi chitozan lam chat 6n dinh.
Dung dich khir NaBH, dugc nhé giot tir tir vao hdn hop phan (g trong diéu kién khudy manh liét tai
nhiét d6 phong va pH 5 - 6 cho t6i khi dung dich chuyén din sang mau nau vang.

Béng diéu tri vét thuong chira nano bac duoc ché tao nhu sau: cic manh vai khong dét c6 kich c&
30 x 40 cm” sau khi duge tiét tring 15 phit tai 150°C duge ngdm trong dung dich nano bac véi néng do
500 mg/L, khudy lién tuc 1 gi¢ tai nhiét d6 phong, sau d6 cho siéu 4m rdi sy kho & 50°C trong 24 gio.
Khéi lugng dung dich nano bac ti€u hao cho qua trinh ¢b dinh nano bac 1én vai bang la 1 L/m’. Hoat
lyc cta bang nano bac khao sit bang cich do dudng kinh vong vo khuén trén dia thach trong méi
truong Muller- Hinton [12]. Liéu doc cép cua nano bac duoc khao sat trén chudt nhét tréng VOl trong
luong trung binh 20 g/con dugc chia thanh 5 16, mdi 16 12 con. Céc 16 duge cho udng dung dich nano
bac (5000 mg/L) véi liéu khéi diém 12 0,3 mL / 10 g/ 24 gid va tang thé tich udng 1én gap doi sau mdi
16 cho dén mirc ma da day chudt c6 thé chira duoc.

Téc dung clia nano bac 1én tén thwong bong duge tién hanh nghién ctru trén tho va truc tiép
trén bénh nhan bong. Tho thi nghiém véi sb lugng 10 con can nang tir 2 kg/con duoc gy bong
cép do6 11 tai hai viing trén lung dé dép bang diéu tri 1én d6: ving A dép bang nano bac ty ché va
viing B — bang Anson ciia Trung Qudc.

3. KET QUA VA THAO LUAN

Béng 1. Két qua nghién ctru liéu doc cap tinh cta dung dich nano bac trén chuét nhéat trang

STT | Liéu sir dung (ml/10g TLCT) S6 ddng vdt thi nghiém S6 chét sau 72 gio
L1 0,3 12 0
L62 0,6 12 0
Lo63 0,9 12 0
Lo4 1,2 12 0
Lo65 1,5 12 0

Két 'qua khao sat lidu doc cép tinh ctia dung dich nano bac (5000 mg/L) trinh bay trén bang
1 cho thay tat ci chudt & céc 16 thi nghiém sau 72 gid cho uéng nano bac véi cic lidu ting dan
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déu khoe manh binh thudng, ké ca 16 dugc cho ubng vai lidu toi da ma day day chudt c6 thé
chira. Nhu vy, c6 thé khing dinh ring nano bac ¢6 doc tinh thap.

San pham bang nano bac diéu tri vét thwong da dugc nghién ctru dénh gia hoat tinh khir
tring. Bang 2 trinh bay két qua xdc dinh vong khang khuan cua bang nano bac tu ché va bang
Anson cua Trung Qudc dbi v6i mot sé chung vi khuan thuong gip trong bénh vién, trong d6 cho
thdy bang tu ché c6 hoat Iuc khtr tring twong dwong bang Anson (p > 0,05).

Béng 2. Vong khang khuén ctia bang nano bac dbi véi mét sé chang vi khuan chuén quéc té

, Puong kinh vong khdng khudn, mm
Tén vi khuan . P
Bang ché tao (n=30) Bang Anson (n=30)
P.aeruginosa ATCC 27853 24,58 + 3,26 23,48 5,46 0,157
S.aureus ATCC 25923 24,28 2,15 23,29 2,06 0,174
E.coli ATCC 25922 17,37 2,45 19,18 2,87 0,145

- " -

Hinh 2. Dién bién vét thuong bong trén thé thi nghiém trong qua trinh diéu tri bang nano bac.
Cac ky hiéu: vung A —bang nano bac dieu ché; vung B —bang Anson; No-02 — s0 thtr tw cla
tho thi nghiém; D10 — ngay diéu tri thir 10

Hinh 3. Biéu tri vét bong Hinh 4. Dién bién m6 hoc cta vét bong nong trén tiéu ban ap
ndng trén cang tay. a) Vung = trong qua trinh diéu tri bang nano bac tw ché (hang trén) va kem
A pha bang nano bac ché bac - sunfadiazin (hang duwdi).

tao; Vung B pht bang Anson; i chii. ab) B& mat vét bong truec didu tri; ¢,d) B& mat vét

Viing C phu bac -sunfadiazin; | panqg say 3 ngay didu tri; e,g ) B& mat vét bong sau 7 ngay didu
b) sau 3 ngay diéu tri g 9ay eg) W 9 gay
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Trén hinh 2 c6 thé thdy dién bién tai chd vét thwong bong trén tho thi nghiém dugc diéu tri
bang bing nano bac dat két qua tét. Cac vét bong déu it phit viém, it xung huyét va tiét dich rat
it. Trén tat ca c thé tho thi nghiém déu ghi nhan khong thiy c6 hién tuong thé di ing voi bing
nano bac. Qud trinh phyc hoi vét thuong bong diéu tri bang bing nano bac tu ché va bang Anson
déu dién ra thuan loi, sau 3 tuan dién tich vét thwong di co lai con 1/3.

Theo quan diém hi¢n dai vé lién vét thuong, trong cdc Vet thwong bong va vét thuong man
tinh viém cd vai tro quyet dinh d6i v6i qué trinh phuc hoi vét thuong. Vi vay vai trd diéu tiét
cytokin cua nano bac nhiam giam thiéu viém trén tén thwong bong di dwoc chiing toi nghién ciru
tryc tiép trén bénh nhan bong.

Hinh 3 md ta qud trinh diéu tri vét thuong bong trén cfmg tay cia mot bénh nhén, st dung
bang nano bac diéu ché (vung A), bang Anson Trung Quéc (vung B) va kem bac-sunfadiazin
(vung C), trong khi hinh 4 thé hién dién bién mo hoc ciia vét ‘thuong trong qud trinh diéu tri.
Trén be mit ton thuong bong ndéng trude khi dap thude, cdc té bao viém nam rai rdc gilra cac
ddm té bao thodi héa (hinh 4a, b). Nhung sau 3 ngay diéu tri (hinh 4c,d) cac bach cu nhan da
hinh (polymorphonuclear leucocytes) tp hop lai thanh dém véi cdc dai thyc bao voi mat do
nhiéu hon trén tiéu ban bac-sunfadiazin 1%, trong khi trén tiéu ban nano bac da rai rdc xuét hién
céc nguyén bao soi. Sau 7 ngly, trén tiéu ban nano bac da thiy rai rac xudt hién céc té bao simg
non, trong khi trén tiéu ban bac-sunfadiazin con ¢6 nhiéu gia mac hoai tir (hinh 4e, g).

Nhiéu nghién ctru truge day thira nhén rang diéu tri bong bang nano bac cho hiéu qua cao
do nano bac trc ché vi khuédn phét trién, nhung khong giai thich dugc tai sao thoi gian phuc hoi
t6n thuong lai nhanh hon so véi bac-sunfadiazin. Diéu nay c6 thé giai thich nhu sau. Bac dudi
dang mudi ion c6 ddc tinh twong ddi cao 1am cho vét thuong dé bi viém, trong khi cic hat nano
bac do c6 kha ning diéu tiét giai phong tir tir cdc ion bac vao dich vét thwong dé kich thich cdc
cytokin hd trg diéu tri hoic trc ché cac cytokin hd trg viém va gia tang giang hoa céc te bao t6n
thuong. Téc dung dong thoi ctia cic yéu td nay cho phép rit ngan thoi gian phuc hoi ton thuong
va khong dé lai seo (hinh 3 va 4). St dung bac-sunfadiazin dé diéu tri bong thuong kéo theo
phan tng viém va phit né qua muc trén vét thuong, dan dén tinh trang & tré tuan hoan, 1am rdi
loan chuyén héa té bao viing 1an can. Tir d6 giai phong ra céc chit chuyén héa trung gian, 1am
gidn mach va ting tinh thdm, dan dén phit né xung huyét manh hon, va két qua 1a kéo dai thoi
gian phuc hdi. Mit khéc, trong dich phu né con ¢6 nhitng chat nhu hystamin, bradykinin... c6
kha nang kich thich céc thy thé gdy cam gidc dau [13]. Cdc biéu hién nay khong dugc tim thiy &
ton thuorng bong duge didu tri bang nano bac, bdi vi nhu da n01 ¢ trén, nano bac c6 kha nang
diéu tiét cdc cytokin nhu ~giam yéu t6 IL-6 kich thich viém va yeu t6 TGF-B ho trg hinh thanh
seo 101, ting cuong cad yéu t6 IL-10 hd trg khang viém va VEGF hd tro phit trién cdc mao quan
ndi mac, giup rut ngén qué trinh phuc hdi tén thuong.. Céc cytokin néi trén con ¢6 kha nang trc
ché déng ké lugng enzym MMP gdy viém manh thuong dugc tim thay rat nhiéu trén vét thuong
bong cling nhu cdc Vet loét khé lanh. Piéu d6 cho thdy nano bac c6 kha ning diéu tri ddc biét
hiéu qua ddi véi céc ton thuong bong ciing nhu vét loét 1au lanh.
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SUMMARY

Silver was known as a strongest antimicrobial element in the nature, moreover in the nano-
sized form it can modulate the wound healing process by developing pro-healing or inhibiting
pro-inflammatory cytokines, resulting in accelerated wound recovery and improved cosmetic
appearence. This report represents some results of using nanosilver-coated wound dressings for
therapeutic treatment of burns. The dressings were manufactured by immersing non-woven
fabric material into a nanosilver solution of concentration of 500 mg/l with an average size of 20
— 25 nm, which was produced by aqueous molecular solution method. The healing effect of the
tested dressing was studied through the comparison with silver sulfadiazine-coated one. The
experimental data obtained showed that nanosilver-coated dressing heals burns with accelerated
healing and without scars, much better than silver sulfadiazine-coated dressing.
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