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STUDY ON THE EFFECT OF SANTAGO SPRAY SOLUTION
FOR SUPPORTING THE TREATMENT OF OPEN SKIN LESIONS
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ABSTRACT

Objective: To evaluate the antibacterial effect and wound healing ability of the Santago
spray solution for supporting the treatment of skin injuries.

Methods: The antibacterial activity was assessed against Staphylococcus aureus,
Escherichia coli and Pseudomonas aeruginosa using the agar diffusion method. The
wound healing ability was evaluated on human HEK-293A cells using the scratch assay.

Results: The diameters of the inhibition zones on S.aureus line were 13,7 £ 0,3 mm, E.coli
were 10,8 £ 0,5 mm, P. aeruginosa were 20,6 = 0,5 mm. The MBC/MIC ratio was 4. The
scratch reduction rate at a 1% concentration on human HEK-293A cells was > 80%.

Conclusion: In the in vitro model, the spray solution for supporting skin injury treatment
exhibited antibacterial effects against all three bacterial strains, similar to the tested
antibiotics. Additionally, it demonstrated excellent wound healing properties on human
HEK-293A cells, with an effectiveness rate of over 80%.
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ABSTRACT

Muc tiéu: Danh gia tac dung khang khuan va kha nang lam lanh vét thuong clia dung dich
Santago xit ho trg diéu tri ton thuong da.

Phuong phap nghién ciru: Danh gia tinh khang khuan trén cac chung Staphylococcus
aureus, Escherichia coli va Pseudomonas aeruginosa theo phuaong phap khuéch tan trén
dia thach; danh gia kha nang lam lanh vét thuong trén dong té bao HEK-293A ngudi theo
phuong phéap tray xudc.

K&t qua: Budng kinh vong vo khuén trén S.aureus dudng la 13,7 = 0,3 mm; E.coli la 10,8
* 0,5 mm; Paeruginosa la 20,6 = 0,5 mm. H& so ty l&8 MBC/MIC = 4. Ty |& gidam tray xudc &
nong do 1% trén té bao HEK-293A ngudi > 80%.

K&t luan: Trén mé hinh in vitro, dung dich xit hd trg diéu trj tdn thuong da cé tac dung trén
ca 3 chung vi khuén tuong ty khang sinh thir; tdc dung lam lanh vét thuong tét trén té bao

HEK-293A ngudi trén 80%.

Tir khéa: Santago, khang khuan, lanh vét thuong.

1. DAT VAN DE

Ngay nay, hién twong khang khang sinh ngay cang tré
nén pho bién. T6 chirc Y t&€ Thé gidi da bao dong vé
nguy cd khang khang sinh déi vdi nhiéu loai vi sinh
vat gay bénh [1-2].

Tén thuong hd & da vd@i cac biéu hién lam sang da
tray sudc, chay mau... la mot bénh ly chiém ty (&
khoang 80% & cac bénh nhan giam kha nang van
dong, khéong con kha nang van dong, bénh nhan
tiéu dudng co bi€n chirng. Bi€n ching chinh clia vét
thuong hé & nguy co nhiém trung [3]. Nhirng d4u
hiéu bao gbm chay mau khéng cam, sung, néng,
do, dau; tang lugng dich tiét, cé mu, cé mui hoi, soét,
hach ben hoac nach sung dau, vét thuong khong
lanh...

Pé phong nhiém khuan trong diéu tri tén thuong
h& trén da hién nay trén thj trudng cé cac dang ché
pham nhu cdn sat khuén, dung dich iod, nudc oxy
gia, kem boi khang sinh... Cac san phdm khang
khuén nay thudng gay xot khi rira va thuong lam
cham lanh vét thuong, khong thich hgp khi phai
dung kéo dai, dung thudng xuyén va cé nguy co cao
gay khang. Chinh vi vy nhu cau phét trién cac san
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pham cétédc dung khang khuén, lam lanh vét thuong
va c6 ngudn goc thién nhién an toan, lanh tinh 1a
diéu can thiét. Do do6 dé tai nghién clru nay dugc
thuc hién nham muc tiéu danh gia tac dung khang
khu&n va kha nang lam lanh vét thuong in vitro clia
dung dich Santago xit hé tro diéu tri t6n thuong h&
& da; dé tir dé khang dinh tdc dung clia san pham
trude khi dua ra thi trudng, gép phan da dang hoa
san pham cham séc sic khoe.

2. POI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. Nguyén vat liéu va déi twgng nghién clru

Mau thir 13 dung dich Santago xit hd tro diéu tri tén
thuong hag & da.

-Thanh phan: nano bac, cao hoang dang, cao hoang
lién, cao day dau xuong, cao huyét dang, cao thién
nién kién, cao nghé, phu liéu va nudc vira da 15 ml.

- Hinh thie: lo thuy tinh khéng mau, bén trong dung
dich cé6 mau nau, mui thom.
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-Diédukiénbao quan: trong bao bikin, nhiétdd khong
qua 30°C, noi khé rdo, tranh anh sang truc tiép.

Dung dich Santago xit hd trg diéu trj tén thuong hd &
da dugc san xuat tai Trung tdm Nghién ctru va Kinh
doanh Dugc, Trudng Cao dédng Dugc Trung uong Hai
Duong. Quy cach dong goi: lo thay tinh 15 ml.

Hinh 1. San pham Santago xit vét thuong
Bang 1. Chang vi sinh vat, té bao si* dung

Chung vi sinh “ 5
vat, t& bao Nguoén goc, ma chung
Escherichia coli ATCC 25922
Staphylococcus ATCC 25923
aureus
Pseudomonas NBRC 13275
aeruginosa

Bang 4. Két qua sau qua trinh thir
trén t& bao HEK-293A dugc thé

’ hién &hinh 3va bang5.

Té bao HEK-293A

Giao su Chi-Ying F Huang, Dai hoc

National Yang Ming Chiao Tung
(PaiBac, Pai Loan) cung cap

2.2. Phuong phap nghién ctru
2.2.1. Th&r khang khuén

Thir khang khuén bang phuong phap khuéch tan dia
thach [2-5].

- Tién hanh tang sinh chung: tdng sinh chung vi
khu&n khao sattrong moitrudng TSB & 37°C trong 24
gio. Xac dinh mat dé ddm bao la 106 CFU/mL.

- Ti€n hanh th(r tdc dung khang khuén: hat 100 pl
dich chtra vi khuén vao dia petri da dé6 moi truong
TSA. Chang déu dich, dé khé mét thach. Puc céac 16
c6 dudng kinh 0,8 cm hoac 0,9 cm trén mat thach.
Cho vao méi giéng 100 pl dung dich Santago & cac

noéng dé khac nhau; doi chirng duong la khang sinh
Amoxicillin 100 pg/ml, riéng P.aeruginosa déi chirng
duong st dung la Tetracyclin 0,3 mg/ml; d&i chiing
am la DMSO 20%. U dia & 37°C trong 24 gio va do
duong kinh vong vo khuén.

- Xac dinh ndng do (e ché tai thiéu (MIC) va ndng
do diét khuén t8i thiéu (MBC): pha lodng béac 2 tir
ndéng dd ban dau cua dung dich xit hé trg diéu tri
tén thuong da, tién hanh cho vao mbi giéng gom 50
pl dung dich Santago & céac nong do va 50 pl dich
chtra vi khuan, sau dé 0 & 37°C nhu trén. Gia tri MIC
a4 nong dé thap nhat trong day thir nghiém clia céc
dich Santago c6 thé (f‘c ché su tang trudng cua vi
khuan. Néng d6 MBC dugc xac dinh bang phuong
phép trai dia. Gia tri MBC la ndng do thap nhat trong
day ndng dd clia dich Santago c6 thé tiéu diét toan
bd vi khuan.

- Phuong phéap x& ly so liéu: cac thi nghiém dugc
lap lai it nhat 3 lan va st dung phan mém Microsoft
Excel dé xur ly.

2.2.2. Xac dinh kha ndng lam lanh vét thuong

Xac dinh kha nang lam lanh vét thuong bang phuong
phap tray xudc trén té€ bao in vitro [6-8].

- Ti€n hanh nubi cay té bao in vitro:

+ Té bao dugc nudi cdy dudi dang don lGp trong moi
truong nudi cdy DMEM véi thanh phan kém theo
gom 2 mM L-glutamine, 10 mM HEPES va 1 mM
sodium pyruvate, ngoai ra bé sung 10% fetal bovine
serum - FBS.

+ T€ bao dugc cay chuyén sau 3 ngay vdi ti & 1:3 va
nudi trong ti &m CO, & diéu kién 37°C, 5% CO,, tao
vét xudc trén bé mat l&p té bao don l&p bang dau
nhon cla tip micropippet 200 pl. Loai bd moi truong
va rira t& bao bang nudc mudi phosphat (PBS) dé
loai bd té€ bao khong bam day.

- Ti€n hanh thirtac dung:

+Mauthr dugc phatrong DMSO, sau d6 tiép tuc pha
loang thanh day néng do: 0,04%; 0,2% va 1,0% trong
moi truong nudi cdy DMEM-F12 1% FBS, nong do
DMSO cuéi cling la 0,2%. Moi trudng 1% FBS la moi
truong t8i uu dé khao sat kha nang kich thich tang
sinh t& bao. Dau tién, mai giéng cla dia chira 100 pl
t€ bao (105 té€ bao/mL), moi trudng DMEM-F12 7,5%
FBS dugc nudi cdy ¢ 37°C, 5% (v/v) CO, trong 24 giG.
Sau do, moi trudng ban dau dugc thay bdi 100 pul moi
trudng chira mau thdr. Méi ndng dé duoc lap lai 3 1an.

+PDa8i chirng la modi trudng chira té bao khéng cé mau
thur. T4t ca dugc i 37°C v6i 5% (v/v) CO, trong 48 gid.
Tiép theo, 10 uL MTT 5 mg/mL, hoa tan trong dugc
thém vao moi giéng, G 3 gio.

+ Hinh anh té€ bao vdi dé phong dai 200x dugc chup
qua kinh hién vi soi ngugc sau 0 gid va 24 gio ké tir
khi 0 mau thi nghiém vdi té bao.
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- Phuong phép xtr ly s6 ligu: cac thi nghiém dugc
lap lai it nhat 3 lan (mo6i mau 3 1an) va st dung phan
meém Microsoft Excel d& x ly.

Hinh anh dugc phan tich bang phan mém Image)
dé xac dinh kha nang thu hep vét xudc cla té bao
dudi tdc dong clia mau thl. Kha nang e ché di cuw
cuia mau duoc xac dinh bang ty & (%) do rong vét
xudc & giéng U mau so vdi chiéu rong vét xudc & thai
diém ban dau. Phan tich dugc thuc hién bang phan
mém may tinh (Image Pro-Plus). K&t qua dugc thé
hién dudi dang ty l& (%) thu hep vét xudc, dugc tinh
bang céng thic:

x 100

Ty 1& thu hep Vet XUSC (%) = (A, - Ay, o Po g

ogiv ‘24 givy
Trong dé: A la dién tich vét xudc do dugc & thoi diém

0 gid' va thai diém 24 gid sau khi 0 mau.

3. KET QUA NGHIEN cUU
3.1. Két qua th{r tinh khang khuan

3.1.1. Két qua xac dinh tinh khang khuén trén 3
chung vi khuén

Kich thudc vong khang khuan thu dugc khi thuc hién
cac thi nghiém theo mo ta trong phuong phap ng-
hién cttu nham danh gia hoat tinh khang khuan cla
dung dich Santago xit hd trg diéu trj t6n thuong da
trén cac chung vi khuan duoc thé hién trong bang 3
va hinh 2.

Bang 2. K&t qua dudng kinh vong vé khuén cua
cac dung dich & nong do 100 pl thirtrén céc
chung vi khuan

Thirtrén S.aureus

Pudng kinh vong vé khuan (mm)
Dung dich

ther

S.aureus| E.coli |P.aeruginosa

Santago 13,7£0,3|10,8+0,5| 20,6+0,5

Thirtrén P.aeruginosa

Hinh 2. Hinh anh thr khang khuan ctia dung dich
Santago xit ho trg diéu tri t6n thuong da

3.1.2. Xac dinh néng dd tc ché t6i thiéu (MIC) va
noéng doé diét khuan tdi thiéu (MBC)

K&t qua xac dinh sé lugng khuén lac tuong duong
s0 lugng té bao s6ng khi dua vao cac nong do dung
dich Santago xit hd trg diéu tri tén thuong da khac
nhau thé hién trén bang 4.

Bang 3. Kha nang khang khuan ctia dung dich
Santago xit ho trg diéu trj tén thuong da

Ching am
(DMSO 20%)

Chirng
duong
(Amoxicillin
100 pg/ml)

11,6+0,7

10,5£0,4

Chirng
duong
(Tetracyclin
100 pg/ml)

20,1+0,6

, . Néng dé | Matdé té s A
Chung vi ; Al Ty € e
p3 Santago | bao (CFU/ ~
khuan (%) ml) ché (%)
0 3x10°% 0
6,25 2x10° 33,33
12,5 5x10? 83,33
S.aureus
25 102 96,67
50 0 100
100 0 100
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\ . Nong do | Matdo té - , . Nong do | Matdo té 2 A
Chudng vi ; S Ty lé trc Chung vi ; S Ty lé trc
P Santago | bao (CFU/ po; p: Santago | bao (CFU/ o
khuan (%) ml) ché (%) khuan (%) ml) ché (%)
0 1,5 x10° 0 0 2,5x10°3 0
6,25 1,5x 103 0 6,25 2x10° 20
12,5 108 33,33 12,5 2x10° 20
E.coli P.aeruginosa
25 102 93,33 25 5x 102 80
50 20 98,67 50 20 99,2
100 0 100 100 0 100

3.2. Két qua xac dinh kha nang lam lanh vét thuong

Bang 4. K&t qua sau qua trinh thir trén té bao HEK-293A

Néng dé
(sau khi lam kho)

Thoi diém 0 gio

Thoi diém 24 gio

0,1328 mg/mL

0,664 mg/mL

3,32 mg/mL

DP6i chirng khéng 0 mau
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Hinh 3. K&t qua lanh vét thuong clia dung dich
Santago xit hd tro diéu tri tén thuong da trén té
bao HEK-293A

Bang 5. K&t qua lam lanh vét thuong cla dung
dich Santago xit ho tro diéu tri t6n thuong da trén
té bao HEK-293A

((;\;grr: %6?1?;) (sau’\li(r)\ingag?khé) Thu hep
0,04% 3,32 mg/mL 64,20%
0,2% 0,664 mg/mL 80,28%
1% 0,1328 mg/mL | 85,97%
Déi chitng khdng i mau 62,93%

4. BAN LUAN

4.1. Vé danh gia tac dung khang khuan cta dung
dich Santago xit h6 tro diéu trj tén thuong da

Deé tai nghién clru da tién hanh trén cac chung vi
khuén dugc sir dung trong nghién clru gom co: vi
khuén Gram duaong (S.aureus), 2 vi khudn Gram am
(E.coli, Paeruginosa). Dé tai sir dung phuang phap
duc 16 thach dam bao dugc néng d6 chat phan tich
hon so vdi phuong phap dat khoanh gidy. Mau chiing
duong la cac khang sinh dang dugc sir dung trén
ldm sang trong diéu tri nhiém khuén (& Amoxicillin
va Tetracyclin. Két qua nghién ctru cho thay dung
dich Santago c6 tac dung trén ca 3 ching liwa chon
va c6 tac dung tuong tu khang sinh thir trén vi
khuan S.aureus dudng kinh vong vo khuén la 13,7
+ 0,3 mm; E.coli c6 dudng kinh vong vo khuan la
10,8 = 0,5 mm; P.aeruginosa c6 dudng kinh vong vo
khuén a4 20,6 = 0,5 mm. Danh gia MBC va MIC cla
mau th{r xac dinh dugc MBC a 50%; MIC a 12,5%.
Lap ty l& MBC/MIC clia dung dich dugc hé s6 4. Nhu
vay, c6 thé thay dung dich Santago xit hd trg diéu tri
tén thuong da cé tac dung khang khuan t6t, khi ty
s6 MBC/MIC = 4 c6 thé coi day la chat diét khuén,
do d6 dung dich xit hé tro diéu trj tdn thuong c6 tac
dung khang khuén tot c6 thé st dung trong trudng
hgp ngan nglra nhiém khuén & da, rira vét thuong
hoac diéu tri nhiém khuan ngoai da. Tuy nhién, kha
nang gay nhiém khuén & da ngoai 3 chung vi khuén
& trén con rat nhiéu vi khuan khac nhu Klebsiella,
Enterobacteria... manghién clru chuaxac dinh dugc
Santago c6 kha nang khang khuan vdi cac chung do
khéng nén chua danh gia dugc toan dién kha nang
khang khuan ctia san pham.

4.2. Vé danh gia tac dung lam lanh vét thuong cua
dung dich Santago xit ho trg diéu tri tén thuong da

Tién hanh nudi cay té bao va thir d nong do 0,04%;
0,2% va 0,1% c6 su khac biét rd rét vé kha nang lam
lanh vét thuong tang theo néng do. Digu dé chirng td
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dung dich Santago xit hd trg diéu trj t8n thuong da
c6 tac dung lam lanh vét thuong. Trén dong té€ bao
HEK-293A ngudi, kha nang lam lanh cao trén 80%);
nhuvay c6 thé thay dung dich Santago xit hé trg diéu
tri ton thuong da sé thuc day khép miéng vét thuong
nhanh hon, thich hop cho céac trudng hgp tray xudc
da, bdng nhe. Tuy nhién, t&€ bao & da thuong
keratin ma nghién cltu chua dé cap dén tac dung
ldm lanh vét thuong trén loai té bao nay. Do dé, can
tiép tuc nghién clru dé xac dinh dugc kha nang lam
lanh vét thugng cuia Santago.

5. KET LUAN

-Panh gia dugctac dungkhangkhuan ctia dungdich
Santago trén vi khuan S.aureus dudng kinh vong vo
khuan a4 13,7 £ 0,3 mm; E.coli 13 10,8 £ 0,5 mm va
P.aeruginosala 20,6 + 0,5 mm. Xac dinh MBC =50%;
MIC = 12,5%. K&t qua cho thay dung dich xit hd tro
diéu tri tén thuong da c6 kha nang khang khuén cao.

- Danh gia dugc tac dung lam lanh vét thuong trén
dong té bao HEK-293A: ¢6 ty & lam lanh trén 80%
ngay & nong do thdp 0,2%. Nhu vay, cé thé thdy dung
dich Santago xit hé trg diéu tri tdn thuong cé tac
dung lam lanh vét thuong.
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