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TOM TAT

Nhiéu nghién ctru trude day di chimg minh rang chitosan c6 kha ning thuc day téc d6 phan ing déng méau va co
hoat tinh khang khuan. Hai dic tinh nay ddng thoi ciing 13 hai yéu ciu hang dau ddi vai mot vat liéu so cap ctu.
Trong nghién ctru nay, hai loai vat liéu so cép cuu dang long CS-MC va CS-MP da dugc ché tao trén nén
chitosan. Hai loai vt li¢u CS-MC va CS-MP déu dat d¢ v6 khuan theo GMP-WHO va khéng duge ba loai vi
khuén c6 ty 1& thuong gip cao nhét trén vét thuong, bao gdm tu cAu vang Staphylococcus aureus, truc khuan mi
xanh Pseudomonas aeruginosa va truc khuén i Escherichia coli. Bén canh d6, cac két qua thur nghiém in vitro
va in vivo cling da ching minh rang hai loai vét liéu nay déu c6 kha ning kich hoat tbc d6 phan tmg dong mau
nhanh hon so véi diéu kién binh thudng. Do d6, CS-MC va CS-MP hoan toan 1a hai loai vét liéu c6 nguén gbe
sinh hoc phtt hop ting dung trong so cip ctru, mang dong thoi cac ddc tinh cAm méu, sat khuan va sin sang
su dung.

Tw khoa: Chitosan, dong mau in vitro, ddng mau in vivo, khang khuan, so cap cuu.

MO bAU

Ngay tai thdi diém xuét hién vét thvong hé ngoal da, cAm mau va sat khuén |a hai cong doan can phai thuc hién
ngay Iap tlrc nham han che cac bién chirng cutia vét thwong va sw xam nhap cua cac loai vi khuén vao bén trong
co thé théng qua cau ndi nay. Bong gon va gac tiét trung la hai loai vat liéu cAm mau bang phwong phap ép chat
trén bé mét vét thwong thwong dwoc st dung phd bién. Tuy nhién, hai loai vat liéu truyén théng nay khong thé
twong thich vé&i tat ca hinh dang vét thwong, thwong rét dé bi nhiém khuén va dé& gay dau dén cho bénh nhan khi
thay bang. Do dd, cac nghién ctru ché tao vat liéu so c&p ctru thé hé méi, mang déng thdi cac dac tinh cdm mau,
sat khuan va s&n sang st dung 1a thyc sw can thiét.

Chitosan (CS) la mét dai phan t& sinh hoc ¢é ngudn gbc ti¥ chitin. Trong nhiéu thap ky gan day, CS la dbi twong
dwoc chu trong trong nhiéu nghién ctru thudce linh vire vat liéu sinh hoc, y hoc va dwoc hoc. CS cé kha nang kich
thich sw két dinh héng cau, hap phu fibrinogen va kich hoat tiéu cu, qua do thuc day tbc do phan ng déng mau
(He et al., 2013; Wang et al., 2021). Hon nira, vGi vai tro 1a mét dai phan t& sinh hoc tich dién dwong, CS dé
dang twong tac voi cac nhém tich dién am trén bé mat té bao vi khuan, gay ra sy bién ddi va pha v& cau trac té
bao, dan dén sw ly gidi ctia té bao (Ahmed et al., 2014; Moratti & Cabral, 2017). Cation Mg c6 kha nang kich
hoat phan trng don% mau doc 1ap, hoan toan khong phu thudc vao béat ky yeu to dong mau nao (Hense & Strube,
2023). Anion (ClO4)~ la tdc nhan oxy héa manh, cé kha nang tang cwong két dinh hong cau va hoat héa tiéu cau
(Lopes-Pires et al., 2021). Do dd, CS khi két hop cung cation Mg~ va anion (CIO4) co thé duoc phat trién thanh
mét loai vat liéu c6 ngudn goc sinh hoc mang dong thoi cac dac tinh cdm mau, sat khuan va san sang st dung.

Trong nghién ctru né)ly, hai loai v?t liéu so cAp clvu trén nén chitosan dwoc ché tao va th&r nghiém céac déc tl’r)h v
khuan, tinh khang doi v&i mét so loai vi khuan thwdng gap trén vét thwong, va kha nang kich hoat nhanh téc dé
phan trng ddng mau.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

CS dang ran (c6 trong lwgng phan t& khdng qua 200 kDa) dwoc cung cap bdi Cong ty TNHH San xuét gibng Ca tra
Vinh Hoan. Céc loai vi khuan tu ciu vang Staphylococcus aureus ATCC 25923 (S. aureus), trwc khudn md xanh
Pseudomonas aeruginosa ATCC 27853 (P. aeruginosa) va trwc khuén li Escherichia coli ATCC 25922 (E. coli)
dwoc cung cip bdi American Type Culture Collection (ATCC). Mau toan phan dwoc cung cap bdi Phong thi
nghiém Ky nghé mé va Vat liéu Y sinh, Truong Dai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Thanh phd H Chi
Minh (mua t& Trung tdm Truy&n mau Huyét hoc). Chuét nhét trdng Mus musculus duwoc cung cip béi Phong thi
nghiém Ky nghé mé va Vat liéu Y sinh, Trwdng Dai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Thanh phd H6 Chi Minh.
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Phwong phap
Phwong phéap ché tao vét liéu so’ cap ciru trén nén CS

H6én hop rén chira CS va cac ta dwoc khac, bao gdm calcium chloride, magnesium chloride hodc magnesium
perchlorate dwoc déng géi trong 6ng nhwa, sau d6 dwoc chiéu xa khir tring bang tia gamma v6i lidu 25 kGy.
Dung méi hoa tan dwgc dong goi trong chai thuy tinh chju nhiét, sau d6 dwoc hap khir tring & 121°C, dudi ap
suat 15 psi trong thoi glan 30 phut. Hon hgp ran chira CS va cac ta dwec dwge hoa tan hoan toan trong dung
moi & diéu kién vo khuan theo GMP-WHO nham thu nhan hai loai vat liéu so cp clru dang 1dng CS-MC (ch(ra
CS, CaCl, va MgCly) va CS-MP (chira CS, CaCl, va Mg(ClOs4)y).

Phwong phap thie nghiém danh gia dé vé khuan

Hai loai vat liéu so' cAp ctru CS-MC va CS-MP duoc thir nghiém vo khudn trén méi trwong thach Luria Bertani
(LB). Trong budng thao tac vé tring, 1 mL vat liéu CS-MC hodc CS-MP dwoc tréi déu trén cac dia thach LB
dwong kinh 90 mm. Déi chirng (-) trong thir nghiém 1a dia thach LB khong trai vat liéu, va day nép kin. Déi chirng
dwong (+) trong thr nghiém cling la dia thach LB khéng tréi vat liéu, nhung khong day nap va duwoc dat tai phong
dém c6 d6 sach cip D theo GMP-WHO trong 4 gi® dau th& nghiém. Sau 20 gi& nudi cay & nhiét do 37°C, s6
lwong don vi hinh thanh khuén lac (Colony Forming Units, CFU) dwoc xéc dinh bang phwong phap dém tha cong.

Phwong phéap thie nghiém hoat tinh khang khuén

Hoat tinh khang khuén cua hai loai vat liéu so cap cuu CS-MC va CS-MP dworc thir nghiém bang phwong phap
khuéch tan trén moéi trwong thach LB. Céac loai vi khuan duwoc khao sat trong thlr nghiém bao gém S. aureus, P.
aeruginosa va E. coli. Mat do vi khuan dwoc nudi cay khoéng 1 ,5x10® CFU/mL, dwoc xac dinh bang phuong
phap so sanh dd duc cua dich vi khuén véi dd duc tiéu chuan 0,5 Mc Farland. D6 duc tiéu chuén 0,5 Mc Farland
dwoc chuan bj bang phwong phap trén dung dich barium chloride 1% véi dung dich sulfuric acid 1% theo ty 1& thé
tich an lwot 1a 1:199, cé6 mirc dd hap thu anh sang khodang tr 0,08 dén 0,1 va dd truyén subt khoang tir 74,0 dén
74,5% dbi véi chum tia séng c6 bwéc séng A = 600 nm.

Trong buong thao tac vi sinh, & khu vuc cach ngon Itra dén coén khéng qua 10 cm, 0,1 mL dich vi khu&n c6 chiva
1,5x10” CFU dwoc trai déu trén cac dia thach LB dwéng kinh 9 mm. Sau khi dich vi khuan trén cac dia thach da
kho réo, cac dia nay dwoc duc mét 16 hinh tron cé dwéng kinh khéng qua 1/10 dwong kinh dia tai vi tri trung tam.
0,5 mL vat liéu CS- MC hoac CS-MP duoc nap vao céc 16 nay. Sau 24 giv nudi cay & nhiét do 37°C, hoat tinh
khang céc loai vi khuan S. aureus, P. aeruginosa va E. coli dwoc xac dinh bang phwong phép do dwdng kinh
vong khang khuan véi dé chinh xac 0,5 mm.

Phwong phap thir nghiém kha nang déng mau in vitro

Kha néng dong mau in vitro cGa hai loai vét lieu so cép ctu CS-MC va CS-MP dwoc thir nghiém trén cac mau
mau toan phan véi phuong phap chéng dong mau b&ng EDTA. Trong bubng thao tac vé trung, 1 mL vat liéu CS-
MC hodc CS-MP va 0,1 mL mau toan phan dwegec trdi déu trén cac dia nhywa dwong kinh 90 mm. Déi chirng ( )
trong thtr nghiém la dia nhwa khéng tréi vat liéu, chi tréi 0,1 mL mau toan phan. Thoi gian déng mau in vitro cua
hai loai vat liéu dwoc ghi nhan bang déng hé bam giay.

Phwong phap thir nghiém kha nang déng mau in vivo

Kha n&ng déng mau in vivo cla hai loai vat liéu so cp ciru CS-MC va CS-MP dwoc thir nghiém déi véi cac vét
thuo’ng h& ngoai da trén mé hinh chi trwdc hodc chi sau cla chudt nhé&t trdng Mus musculus. Trong budng thao
tac giai phau doéng vat, & khu vuc cach ngon Ira dén cbn khoéng qua 10 cm, 1 mL vat liéu CS-MC hoac CS-MP
dworc trai déu trén cac vét thwong hd. Bdi ching (-) trong thie nghiém la vét thuo’ng h& khong trai vat liéu. Thoi
gian déng mau in vivo cla hai loai vat liéu dwgc ghi nhan bang déng hd bam giay.

Phwong phdp thu thap va phéan tich sé liéu

Tt ca cac thtr nghiém trong nghién ctu nay déu c6 sé 1an 13p lain = 3 hogc n = 9. Sé‘liéu thtr nghiém duoc
phéan tich khac biét trung binh one-way ANOVA v&i mic y nghia o = 0,05 bang phan mém Microsoft Excel for
Mac version 16.86 va GraphPad Prism for MacOS version 10.2.3.

KET QUA VA THAO LUAN

Do vo khuan

Sau 20 gio nubi cay & nhiét do 37°C, trén mdi trwong thach LB, cac dia dwoc trai 1 mL vat ligu CS-MC hodc CS—
MP, ciing nhw dbi ching (-) déu khéng phat hién khuén lac (Bang 1). Di v&i dia dbi chirng (+), 25 — 82 khuén
lac d& dworc phat hién, phu hop véi quy dinh vé ngudng CFU cho phép tai noi dat dia (phong dém c6 do sach
cép D theo GMP-WHO) (Bang 1). Két qua phan tich khac biét trung binh one-way ANOVA da chirng minh rang,
so v&i dbi chirng (+), s6 lwgng CFU trén méi trwdng thach LB cla cac dia dwoc trai vat liéu CS-MC hoac CS-MP
va dia déi chirng (-) khac biét c6 y nghia théng ké (n =3, p < 0,05). Hai loai vat liéu so cép clru trén nén chitosan

CS-MC va CS-MP da duworc ché tao co6 dac tinh vo khuan véi sé lwong CFU trén dia co dwéng kinh 90 mm it hon 1
(Bang 1).
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Bang 1. D3 vé khuan cua hai loai ché pham CS-MC va CS-MP
CS-MC CS-MP A *+)
Sé Iwgng CFU (don vi) Khong phathian | Khong phathien | Khong phat hign 25_82

Hoat tinh khang khuan

Ngay tai thoi diém xuét hién vét thwong hé ngoai da, bénh nhan hoan toan co nguy co nhiém khuan do mot sb
loai vi khuén ngay lap tirc c6 thé xam nhap vao bén trong co thé théng qua cau ndi nay. Trong nhiéu nghién cru
lam sang, hang trdm loai vi khuén thwong xuét hién trén cac vét thwong da dwoc xac dinh bang cac phuong
phap phan lap, nuéi cdy, dinh danh hinh thai va dinh danh sinh hoc phan tir. Bon nhiém, hay con dwoc hiéu la sy
xuét hién clia mot loai vi khudn duy nhét trén vét thwong, 1a tinh trang thuwdng gap nhét, chiém dén hon 75% sb
lwong ca bénh (Puca et al., 2021). Gan 25% sb lwong ca bénh con lai thudc vé da nhiém, hay con dwoc hidu la
sw xuét hién cla it nhat hai loai vi khuan trén vét thwong (Puca et al., 2021). S. aureus, P. aeruginosa va E. coli
la ba loi vi khuén c6 ty 1& thudng gap cao nhét trén vét thuong, 1an lwot 1a 29,1%, 23,3%, va 12,0% (Puca et al., 2021).
Do d6, hoat tinh khang khuén cla hai loai vat liéu so cAp clru CS-MC va CS-MP da duwoc khao sat dbi vai ba loai
vi khudn nay. Sau 24 gi® nudi cay & nhiét do 37°C, trén méi trwdng thach LB, tir 0,1 mL dich vi khuan cé chira
1,5 x 10" CFU ban d4u, khuan lac da dan trdi déu trén toan bo b& mat thach, ngoai trir vi tri 16 thach va vong
xung quanh 16 thach. Kich thwéc dwong kinh vong khang S. aureus dwoc tao ra tir hai loai vat liéu CS-MC va
CS-MP I&n lwot 1a 23 £ 5 va 22 + 7 mm (Hinh 1). Twong tw, kich thwéc dwéerng kinh vong khang P. aeruginosa lan
Iwrot 14 38 £ 5 va 39 £ 4 mm va E. coli 1an lwot 14 28 + 3 va 29 £ 3 mm (Hinh 1). Két qua phan tich khac biét trung
binh one-way ANOVA déa chirng minh réng déi v&i cling mét loai vi khuén S. aureus ho&c P. aeruginosa hoéc E.
coli, kich thwéc dwdng kinh vong khang khun do hai loai vat liéu CS-MC va CS-MP tao ra khac biét khéng cé y
nghta théng ké (n = 9, p > 0,05). Do d6, kha nang khang khuén cla hai loai vat liéu nay dbi véi cac loai vi khun
da khao sat 1a nhw nhau. Két qua thtr nghiém hoat tinh khang khuén hoan toan twong déng véi cac gia thuyét co
ché da cong bd trong nhiéu nghién ctu trwdc day. Vi vai trd la mot dai phan to sinh hoc tich dién dwong, CS dé
dang twong tac v6i cac nhém tich dién 4m trén bé mét t& bao vi khuén, gay ra s bién ddi va pha v& cau tric té
bao, dan dén s ly giai clia té bao (Ahmed et al., 2014; Moratti & Cabral, 2017).

Hoat tinh khang khuén
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Loai vat lidu va loai vi khudn dwoc khao sat
Hinh 1. Hoat tinh khang S. aureus, P. aeruginosa va E. coli cta hai loai ché pham CS-MC va CS-MP
Kha nang déng mau in vitro

Kha ndng d6ng mau cla hai loai vat liéu so cip ctru CS-MC va CS-MP duoc khao sat déi véi 0,1 mL mau toan
phan. Tinh ti thoi diém mau toan phan va vat liéu CS-MC hodc CS-MP dwoc hoa tron ddng déu, hién tuwong
déng mau xuét hién chi trong thoi gian duéi 110 gidy (Hinh 2). Déi véi dbi chirng (-) trong thtr nghiém, thoi gian
da dé hién twong ddng mau xuét hién mét it nhat 380 giay (Hinh 2). K&t qua phan tich khac biét trung binh one-
way ANOVA da chirng minh rang, khi so sanh véi dbi chirng (-), thoi gian hién twong dong mau xuét hién duéi
tac dung cua tirng loai vat liéu khac biét cé y nghia thdng ké theo tirng cap (n = 3, p < 0,05). Do d6, hai loai vat
liéu CS-MC va CS-MP déu co kha nang kich hoat phan (rng d6ng mau nhanh hon so véi diéu kién binh thuwdng.
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Hinh 2. Kha nang xtc tac déng mau in vitro cta hai loai ché pham CS-MC va CS-MP

Trong mét nghién ctru khéac, CS dang ran CS-HU da duoc thir nghiém kha nang déng mau in vitro dbi véi cac
mau mau tir thd (Hu et al., 2018). Véi ty I vat lieu CS-HU:mau dwoc khao sat 1a 0,05 g:1 mL, thoi gian du dé
hién twong déng mau xuét hién dudi 1025 gidy (Hu et al., 2018). Déi v&i dbi chirng (-) trong thir nghiém, tai thei
diém 1800 giay, hién twong déng mau van chwa xuét hién (Hu et al., 2018).

Kha nang déng mau in vivo

Kh& nang déng mau cua hai loai vat liéu so cip ciru CS-MC va CS-MP dwoc khao sat trén md hinh chi truwéc
ho&c chi sau clia chudt nhat tring Mus musculus. Tinh tir thoi diém 1 mL vat liu CS-MC hodc CS-MP duoc trai
déu trén cac vét thwong hé, hién twong déng méau xuét hién chi trong thoi gian dwdi 100 gidy (Hinh 3). D6i voi
ddi chirng (-) trong tht nghiém, thdi gian da dé hién twong ddong mau xuét hién mét it nhat 118 giay (Hinh 3). Két
quéa phan tich khac biét trung binh one-way ANOVA da chirng minh réng, thdi gian hién twong déng mau xuét
hién dwéi tac dung CS-MC hodc CS-MP khac biét khéng cé y nghia thdng ké& (n = 3, p > 0,05). So sanh vé&i déi
chirng (-), thoi gian hién twong dong mau xuét hién dwdi tac dung cla ting loai vat liéu khac biét cé y nghia
thdng ké (n = 3, p < 0,05). Do d6, thoi gian kich hoat phan (rng déng mau trén mé hinh in vivo dwéi tac dung cla
hai loai vat liéu CS-MC va CS-MP la nhw nhau.

Kha nang déng mau in vivo
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Loai vat liéu
Hinh 3. Kha ning déng mau in vitro cua hai loai ché pham CS-MC va CS-MP

Két qua thtr nghiém kha ndng déng mau in vitro va in vivo hoan toan twong déng véi cac gid thuyét co ché da
cobng bb trong nhiéu nghién ciru trwdec day. V&i vai tro 1a mot dai phan ti sinh hoc tich dién dwong, CS hoan toan
¢6 kha néng kich thich s két dinh hdng cau, h&p phu fibrinogen va kich hoat tiéu cu, thic day téc dd phan tng
déng mau (He et al., 2013; Wang et al., 2021).

1288



HOI NGH| KHOA HQOC TOAN QUOC VE CONG NGHE SINH HOC 2024

KET LUAN

Hai loai vat liéu so cAp ctru trén nén chitosan CS-MC va CS-MP da dwoc ché tao cé dac tinh vo khuén va khang
dwoc ba loai vi khudn cé ty 1é thwong gap cao nhét trén vét thwong, bao gbm tu cau vang Staphylococcus
aureus, truc khudn mud xanh Pseudomonas aeruginosa va truc khuan li Escherichia coli. Cac két qua thir nghiém
in vitro va in vivo ciing da chwng minh rang hai loai vat liéu nay déu cé kha n&ng kich hoat téc 6 phan trng dong
mau nhanh hon so voi diéu kién binh thwong. Do d6, CS-MC va CS-MP hoan toan la hai loai vat liéu co ngudn
goc sinh hoc phu hgp &ng dung trong so c&p clru, mang ddng thdi cac déc tinh cAm mau, sat khuén va sén sang
st dung.
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SUMMARY

Previous studies have demonstrated that chitosan has the ability to promote the process of coagulation and
antibacterial activity. These properties are also the requirements for a first aid material. In this study, chitosan-
based first aid materials CS-MC and CS-MP were created in a GMP-WHO laboratory. CS-MC and CS-MP
materials were sterilized and resistant to the three most common bacteria found in wounds, including
Staphylococcus aureus, Pseudomonas aeruginosa, and Escherichia coli. In addition, in vitro and in vivo test
results also demonstrated that CS-MC and CS-MP materials were capable of activating the rate of blood
coagulation reaction faster than under normal conditions. Therefore, CS-MC and CS-MP are biological materials
suitable for first aid applications, with the advantages of being hemostatic, antiseptic and ready-to-use.

Keywords: Antibacterial test, chitosan, first aid, in vitro coagulation test, in vivo coagulation test.
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