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ABSTRACT

Objective: To evaluate the effectiveness of 2.5% mafenide acetate (MA) solution in controlling
multidrug-resistant Pseudomonas aeruginosa infection in experimental burn wounds.

Methods: A prospective study was conducted on 60 healthy rabbits with experimentally
induced burn wounds, divided into six groups: MA 2.5% produced by Hanoi University of Pharmacy
(MA2.5-A), MA 2.5% produced in the United States (MA2.5-B), 0.9% normal saline (NA), MA 5%
produced by Hanoi University of Pharmacy (MA5-A), MA 5% produced in the United States (MA5-B),
and 0.1% berberine solution (BE).

Results: On days 7 and 10, Pseudomonas aeruginosa CFU counts and culture positivity rates in
the MA2.5-A group were comparable to those in the MA2.5-B and MA5 groups (p > 0.05). By day 14,
no Pseudomonas aeruginosa growth was detected in any MA-treated groups. At days 7, 10, and
14, CFU counts in all MA groups were significantly lower than those observed on day 3 (p < 0.05).
Compared with the NA and BE groups, both CFU counts and culture positivity rates of
Pseudomonas aeruginosa were significantly reduced in all MA groups at days 7, 10, and 14 (p <
0.05).

Conclusion: The topical infection control efficacy of 2.5% and 5% mafenide acetate solutions is
comparable.

Keywords: 2.5% mafenide acetate solution; 5% mafenide acetate solution; experimental burn
wounds.
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TOM TAT

Muc tiéu: Danh gia hiéu qua kiém soat nhiém truc khudn mad xanh da khang ctia dung dich mafenid
acetat (MA) 2,5% trén vét bong thuc nghiém.

Phuong phap nghién ciru: Nghién c(tu ti€n ctru trén 60 tho khde manh dugc gdy bong thuc nghiém,
chia lam 6 nhém (nhém st dung dich MA2,5% do Dai hoc Duge Ha Noi (DHN) san xuat (MA2,5-A),
nhém st dung dung dich MA2,5% do Hoa Ky san xuat (MA2,5-B), nhém sif dung nudc mudi sinh
ly 0,9% (NA), nhém s dung dung dich MA5% do DHN san xuét (MA5-A), nhém st dung dung dich
MA5% do Hoa Ky san xuét (MA5-B) va nhém st dung dung dich berberin 0,1% (BE)).

K&t qua: Tai ngay th 7 va ngay thit 10, s6 mau moc va s8 lugng khuan lac truc khudn ma xanh cua
nhém MA2,5-A khéng c6 su' khéc biét véi nhom MA2,5-B va MA5 & céc thai diém (p > 0,05). Tal N14,
& cac nhém MA, khéng cé6 mau ndo moc truc khudn ma xanh. Tai cac N7, N10 va N14, s6 lugng
khuén lac & cac nhom MA déu thap hon dang ké so vdi tai thdi diém N3 (p < 0,05). So v4i nhém NA
va BE, s6 mau moc va s8 lugng khuén lac truc khudn mi xanh clia cdc nhém MA thap hon dang ké
taiN7,N10va N14 (p < 0,05).

Két luan: Hiéu qua kiém soat nhiém khuan tai ché clia dung dich Mafenid acetat 2,5% va 5% tuong
duong nhau.

Tt khéa: Dung dich mafenid acetat 2,5%; Dung dich mafenid acetat 5%; Vét thuong bong thuc

nghiém.

1. DAT VAN BE

Nhiém khuéan triyc khudn mu xanh da khang la nguyén
nhan chinh gay t& vong & bénh nhan bdéng nang [1].
Mafenid acetat tdc dung khang khuan thong qua (c ché
téng hgp nucleotide da dugc chirng minh lam giam sé
lwgng vi khudn dang ké tai tén thuong bdng, dac biét tac
dung lén truc khudn mua xanh, gép phan lam giam ty &
tlr vong & bénh nhan (BN) bong nang [2]. Tuy nhién, né
gay ra mot s6 tac dung khong mong muén nhu dau tai
vét thugong, phat ban, nhiém toan chuyén hoa va tuong
quan thuén v@i néng dod clia thudc. Cac nghién clru gan
day str dung dung dich Mafenid acetat vGi ndng do thap
dan (ndbng do thé’p nhat la 2,5%), muc dl’chﬁgiém tac dung
khong mong mudn, glam chi phi nhu’ng van dat két qua
diéu tri [3] Muc dich cua nghlen clu ndy nham danh gia
hiéu qua kiém soat nhiém khuan cta dung dich Mafenid
acetat 2,5% trén vét bong thuc nghiém.

2.90I TUQNG VA PHU'ONG PHAP NGHIEN CcUU
2.1. Dai twgng nghién ciru
* Nghién ctru thuc nghiém: Tir thang 01/2024 dén thang
01/2025 tai Trung tdm Dong vat thuc nghiém, Hoc vién
Quén y trén 60 tho trudng thanh tir 10 - 12 thang tudi.
- Tiéu chuén lua chon:

+Tho can nang tir 2kg - 2,5kg, khée manh, nhanh
nhen, mat sang, lbng mugt, khéng c6 bénh ngoai da,
khéng cé bénh dudng rudt.

+ Dugc nudi dudng trong diéu kién chung cua
phong thi nghiém tir 5 ngay trudc khi ti€n hanh nghién

*Corresponding author

culu.

- Tidu chuén loai trir: T& vong trong qué trinh nghién
culu.

*Tru'ec khudn md xanh: Phan lap trén mau bénh pham vét
thuong bdng clia bénh nhan dang diéu tri tai Khoa Hoi strc
cép cltu, Bénh vién Bong Quéc gia Lé Hiru Trac, nudi cay
sau 24 gid & nhiét dé 370 C.

*Céc dung dich MA2,5, MA5, BE du'o'c pha ché tai Khoa
Duwg’c va Trang bi, Bénh vién Béng Quéc gia Lé Hiru Trac
theo quy trinh: Pha 2,5g MA v@i 100mL nudc cat vo trung
dugc 100mL dung dich vo trung MA 2,5%. Pha 5g MA vai
100mL nudc catvo trung dugc 100mL dung dich vo trung
MA 5%. Cac ché pham nghién ctru dat tiéu chuan ca sé.

2.2. Phuwong phap nghién ctru

* Thiét ké nghién cuu: Nghién cliu tién clru, thir nghiém
trén dong vat thuc nghiém co6 déi chirng, theo ddi doc.

- Thé nghién clu chia thanh 6 nhém: MA2,5-A;
MA2,5-B; MA5-A; MA5-B; NA; BE dugc thay bang bang
cac dung dich tuong Ung.

- Tlrngay th 14, tat ca cdc nhém déu dugc thay bang
bang dung dich nuwdc mudi sinh ly 0,9%.
* C4c thoi diém nghién cdu: Ngay thr 1 (N1) gy bong
thyc nghiém, ngay 2 (N2) gay NK thuc nghiém. Ti ngay 4
(N4) tr& di thay bang hang ngay, danh gia tinh trang tén
thuong bong.
* Chi tiéu nghién ctru: Vi khudn moc, s6 lugng vi khudn/
cm?, thoi gian lién vét thuong clia tén thuong bong.
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* Phuwong phap gdy béng thuc nghiém: Gay bong trén
tho tién hanh theo phuong phap dugc iing dungva moé ta
chitiéttrong céngtrinh nghién cfu clia tac gia Nguyén Thi
Ty (1989) [4]. T4t ca céc tén thuong bdong déu bong dé Il
va |V theo phan loai ctia L& Thé Trung.

* Phurong phap gdy nhiém khuan vét thuong: Dung que
céy |8y vi khuén tir 3 - 5 khuén lac nghién déu vao éng
nudc muéi sinh ly, lAc déu dé c6 huyén dich déng nhat.
Po d6 duc clia 8ng huyén dich vi khuan. Piéu chinh bang
céch thém vi khuén hodc thém nudc mudi vao 8ng canh
khuén sao cho 8ng canh khuan c6 dé duc 0,5 McFarland
tuong dudng nong dé vi khuan 108 CFU/mL. Pha loang
tiép 100 lan dé c6 8ng canh khudn c6 ndng d6 106 CFU/
mL. Dung pipet vé trung 8y 1mL canh khuén c6 néng do
106 CFU/mL rai déu lén viung bdng thuc nghiém [5].

Anh 1. V&t thuong sau gay nhiém khuan
truc khuan mua xanh sau 24 gio
* Ngudn: Trung tam Dong vat thuc nghiém, Hoc vién
Quany (2024)
* Tinh diém danh gia tinh trang nhiém trung cua vét
thuong bong

- Thai diém danh gia: N3, N7, N10, N14 va N21

- Tiéu chuén dénh gia [6]:

+ Khéng tim thay tham nhiém (0 diém)

+ Dich tiét it, c6 mui nhe (1 diém)

+ Dich tiét vira, c6 mui, dich mua vira phai, c6 ban
doé (2 diém)

+Dich ti€t nhiéu, chay mu, cé mui hdi, phuné va
ban dé (3 diém).
* Xét nghiém vi khuén:

- C4ykhuan tai cac thoi diém N3 (sau 24 gio'gay nhiém
khuén thuc nghiém), N7, N10 va N14.

- Phuong phap 8y bénh pham: Dat miéng phim vo
tring c6 duc L6 kich thude 1cm2 lén vét thuong bong ving
lay bénh pham. Dung tam bong vo trung nhing vao nudc
mudi sinh ly 0,9%, sau do6 dat lén \{Ung duc 6 1qm2, lan
nhe dau tam bong trong 10 gidy dé &y bénh phém. Cho
tam bong bénh ph&m vao dng chitra 5 mlnudc muéi 0,9%.
L4c nhe 6ng nudc mudi sinh ly cé tdm béng bénh pham
trong 15 giay.

- C4c bénh pham dudgc nudi cay trén mdi trudng thich
hop, U & 37°C/ 18-24h hoac 12-48h

- S8 khuén lac (Colony Forming Unit - CFU) dugc tinh
bang cong thirc:

s8 khuén lac x hé s8 pha loang

nam 2022). S6 liéu nghién ctru dugc Trung tdm Déng vat,
Hoc vién Quany cho phép sirdung va cong bd. Nhém tac
gia cam két khéng co6 xung doét Lgi ich trong nghién cltu.

3. KET QUA NGHIEN cUU
Nghién clru gobm 60 tho khong co su khéac biét vé muirc do
hoat dong, kha nang an udng, cdn nang va dién tich tén
thuong tai thai diém gay NK thuc nghiém. Kha nang an
udng va muc do hoat dong cla tho binh thudng & ca 6
nhom tai cac thaoi diém sau gay bdng thuc nghiém.

Bang 1. Dién bién tinh trang nhiém khuan

tai tén thuong

Tinh trang nhiém khuan,
Nhém diém, trung vi (Q1-Q3)
N3 N7 N10 N14 N21
MA2,5-A 3 1,5 1,5 1,5 1
n=10 3-3 1-22 1-2° 1-22 1-12
MA2,5-B 3 1 1 1 0
n=10 2-3 1-2° 1-2° 1-12 0-1°
MA5-A, 3 1,5 1 1 1
n=10 |(@2-3)| (1-2¢ | 1-22 | 1-20 | 1-1°
MA5-B, 3 2 2 1,5 0,5
=10 (2-3)| (1=-2)°| (1-2)2| (0-2)2 | (0-1)2
NA, 3 3 2,5 2 2
=10 C | @=3y# | (2-3)* | (2-2)* | (2-3)#e
BE, 3 2,5 2 2 2
n=10 |(3-3)| (2-3)" | (2-3)* | (2-2)* | (1-2)*=

Mann-Whitney U test, so sénh véi nhém MA2,5-A: " p

<0,01; " p<0,001; So sdnh véi nhém MA2,5-B: #p <

0,001;#p <0,01; So séanh véiN3:2p <0,01;°p <0,05
Khéng c6 su khac biét vé tinh trang nhiém khuén tai chd
gilta hai nhém MA2,5-A va MA2,5-B va véi cadc nhom
MAS5-A va MA5-B & t4t ca cac thai diém (p > 0,05). Tai N7,
N10,N14vaN21, nhom MA2,5-Ava MA2,5- Bcotlnhtrang
nhiém khuan thap hon dang ké so véi nhdom NA va BE (p
<0,05). O cac nhém MA va BE, tr ngay thit 7, tinh trang
nhiém khuén gidm dang ké so véi ngay thi 3 (p < 0,05).

Bang 2. Két qua cady khuan tai vét thuong béng

CFU/cm? = .
thé tich cay (mL)

*Xir ly s6 liéu: Bang phan mém Stata 14.0, p < 0,05 dugc
coi la co y nghia théng ké.
2.3. Pao durc nghién ctru
Nghién ctu dugc thong qua Hoi dong Dao duc trong
nghién cltuy sinh ctia Hoc vién Quany trudce khi trién khai
(Quyét dinh s 06/2022/CNChT-HDDD ngay 12 thang 12

K&t qua moc truwc khuan mu xanh, n(%)
Nhém
N3 N7 N10 N14
MA2,5-A,
1270 10(100) | 3(30) 1(10) 0
MA2,5-B,
(270 10(100) | 3(30) 1(10) 0
MA5-A,
=10 10 (100) | 4 (40) 1(10) 0
MA5-B,
n=10 10(100) 2(20) 0 0
NA, 0(100) | 101100 | 7 7o)+ | 6 (60)"*
n=10
BE, vy
n=10 10(100) | 9(90) 5(50) 3(30)

Fisher’s Exact Test, so sanh voi nhom MA2,5-A:
"p<0,01;" p<0,05; So sanh véinhém MA2,5-B:
#p<0,01
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Tai N3, sau 24 gig gay nhiém khuén thuc nghiém, 100%
mau déu moc truc khudn mu xanh.
Tai ngaythu’7va ngay tht 10, s6 mau moc truc khuan ma
xanh ctla nhém MA2,5-A khong co su khac biét véi nhom
MA2,5-B va MA5 & céc thoi diém (p>0,05). TaiN14, &cac
nhém MA, khéng c6 mau ndo moc truc khuan ma xanh.
So vdi NA va BE, s6 mau moc vi khuan clia cac nhém MA
thap hon dang ké tai N7, N10 va N14 (p < 0,05).

Bang 3. K&t qua sé lwgng vi khuan truc khuan

mu xanh
S6 lwong khuan lac TKMX
Nhém (VK x103/cm?)
N3 N7 N10 N14
MA2,5-A, | 1146 0 0 0
n=10 |925-1354 | 0-195° | 0-0° 0-08
MA2,5-B, | 1047,5 0 0 0
n=10 |865-1405| 0-305° | 0-0° 0-0°
MAB-A, 978 0 0 0
n=10 |896-1247 | 0-320° | 0-0° 0-0°
MAsB, | 21T 0 0 0
n=10 sk 0-0 0-0 0-0
NA, 11124%0 8%%4 726 345,5
— - - *#b *#a
n=10 ah | tose | 0-934™ | 0-678
BE, 1;7257’5 1715107'5 310 0
- - - it a
n=10 3o | {aeyw | 0-6507" | 0-590

Mann-Whitney U test, so sanh véi nhém MA2,5-A: "p <
0,01; " p <0,05; So sdnh véinhém MA2,5-B: * p < 0,01; #
p <0,05; So sanh véiN3:2p <0,01;°p <0,05.

Tai ngay th(t 3, sau gay nhiém khuan truc khudn mu xanh
24 gi¥, s6 lwgng khuan lac/cm? khéng cé sukhac biét gitra

cac nhom (p > 0,05).
Tai cdc N7, N10 va N14, s6 lugng khuén lac & cdc nhom
MA déu thap hon déng ké so vdi tai thai diém N3, dén N10
gia tri trung vi tr& vé khéng (p < 0,05).
T N7, s8 lwgng khuén lac nhém MA2,5 khong c6 su' khéac
biét v&i nhdm MAB, thdp hon dang ké so v&i nhom NA va
BE (p < 0,05).

Bang 4. Thai gian lién vét thuwong

, Thai gian lién vét thwong
Nhom ngay, X £ SD P
1
MA2,8A% 46,30 + 7,63
MA2,5-B2 p”5 B
"20 44,20+ 4,18 6= 0,045
3 _ .
MAS S 49,60 * 2,67 P,s = 0,006;
= b, =0,000
MAS-B*,
158 46,80 + 4,69 5. =0,006
NAS,
n=10 554,74 p4/5 =0,001;
=0,039
6
B o 53,80 + 8,74

Independent samples t-test
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Thoi gian lién vét thuong & nhom MA2,5-A, MA2,5-B va
MA5-B th&p hon déng ké so v&i nhém NA va nhom BE (p <
0,05). Khoéng c6 su khac biét vé thoi gian lién vét thuong
gilra cac nhém MA2,5 va MA5 (p > 0,05).

4. BAN LUAN

MA c6 phé khang khuén réng trén ca vi khudn Gram
duong va Gram am, ddc biét trén truc khudn mu xanh.
Tuy nhién, viéc nhap khdu MA con nhiéu kho khén do chi
phicao, chidinh hep, it gid tri thwong mai. V3i su cap thiét
khi tric khudn mu xanh da khang la nguyen nhéan chinh
gay nhiém khuan huyét, s6¢c nhiém khuan & bénh nhan
bdng. Bénh vién Bong Qudc gia Lé Hiru Trac da két hgp
v@i Dai hoc Dugc Ha Noi nghién cltu t8ng hap MA tai Viét
Nam da dugc Vién kiém nghiém trung uong kiém tra chat
lugng, K&t qua nghién ctu cua chung t6i cho thay hiéu
qua kiém soat nhiém khuén tai chd cua dung dich MA do
Dai hoc Dugc Ha Noi san xuét tuong duong véi dung dich
MA do Hoa Ky san xuét. Khi so sanh gitra hai nhém nong
dé 2,5% va 5% cho thay hiéu qua kiém soat nhiém khuan
truc khuadn mu xanh tai cho tuong du’dng glu’a hai nhém.

Tat ca cac nhém MA déu thay hiéu qua kiém soat nhiém
khuan cao haon dang ké so vi nhém chirng duong (nhém
BE) va nhdm chirng &m (nhdm NA).

Cac nghién cdu thyc nghiém trude do cling chdng minh
dung dich mafenid acetat 2,5% (2500mg/dL) van dat
ngudng hiéu qua ddi véi céc vi khuan. Mot nghién clu
st dung bang gac tdm mafenid dép trén vét thuong dé
phan tich néng do thuéc va hiéu qua khang khuén trén
vét thuong thuc nghiém. Két qua cho thay néng do dat
dinh (& 1200 mg/dL nudc mudi sinh ly sau 2 glo’va duy tri
muc = 400 mg/dL trong 10 gi®, du dé Uc ché 88 % mau
tric khudn mu xanh tai néng dé 700 —1200 mg/dL. Ty &
Urc ché& giam con 44% khi nong doé giam xudng 550 mg/
dL, khi gidm xudng < 400 mg/dL khong con kha néang (e
ché& cac mau truc khu&n mu xanh [7]. Nadm 2024, K&t qua
nghién cltu cla Bagheri M. va cong su thay sau 15 phut
giam 1,2 log, vi khuén; sau 22 gldglam 3,6 log, vi khuén
tréntén thu’o’ng nhiém truc khudn maxanh[8]. I-fal nghlen
cttu thir nghiém 1dm sang ciing cho thay hiéu qua kiém
soat nhiém khuén tuong duong gitra hai nhom dung dich
mafenid acetat 2,5 va 5% [3].

Khi nhiém khuén tai vét thuong dugc kiém sodat, hién
tugng biéu md hoéa dién ra thuan Loi, hé mao mach mdéi
dudgc tai tao, tdng sinh nguyén bao sgi, giam thoi gian lién
vét thuong. K&t qua nghién ctru clia chang toi ciing cho
thay diéu do.

K&t qua nghién ctu clia ching téi lam tién dé dé cac budc
nghién cu tiép theo trén tén thuong bong & bénh nhan.

5. KET LUAN

Hiéu qua kiém soat nhiém khuén tai ché clia dung dich
Mafenid acetat 2,5% do Pai hoc Dugc Ha Noi sadn xuat
tuwong duong véi nhom st dung dung dich Mafenid acetat
2,5% va 5% do Hoa Ky san xuét.
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