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ABSTRACT

According to the Vietnam National Institute of Burns since 2017, the number
of burns has increased and is the second common accident type after traffic
accident. With the development of beauty technology, requirement of the
quick, complete, and without scarring treatment for burns wound is very
interested and necessary. Bromelain in pineapple combine with curcumin
from turmeric to form an effective anti-inflammatory, quickwound healing.
Applying nanotechnology to the preparation of the silica-curcumin-bromelain
complex produces a nanoparticle complex that enhances the body's ability to
be exposed and absorbed by the body while maintaining biological activity,as
well as, support for the treatment of open wounds, burns, keloids, concave
faster. In the test, nanosilica-bromelain-curcumin with size 10 - 100 nm was
successfully assessmented on the fibroblasts cell line from white mice and
optimal concentration of active ingredient at 7.5%. In addition, the
application of nanosilica-bromelain-curcumin in the treatment of burns on
the mouse model burns heat level II, after 18 days, burns scar was healed and
hair growth faster than no treatment for 7 days.

TOM TAT

Theo thong ké Vién bong Viét Nam tir nam 2017, $6 ca bong ngay mot tang.
Bong la tai nan phé bién thir hai sau tai nan giao thong. Viéc diéu tri vét
thwong tir bong nhanh chéng va hoan toan khéng dé lai seo rat dwoc quan
tam va ung hg. Bromelain trong dira va curcumin tir nghé khi két hop tao nén
sw cong hwong giup khang viém hiéu qua, lam lién vét thiwong nhanh hon.
Ung dung céng nghé nano vao viéc diéu ché phirc hop silica — curcumin —
bromelain tao ra hat phirc hop cé kich thiedc nano ting kha nang tiép xic,
hdp thy ciia co thé ma vén gitr dwoc hoat tinh sinh hoc tieng chat, ciing nhw
ho tro cho qud trinh diéu tri cdc vét thuong hé, vét bong, seo 16, 16m nhanh
hon. Dé tai da thir nghiém hat nanosilica — curcumin — bromelain kich thuoc
10 — 100 nm thanh céng trén dong té bao nguyén bdo sgi thu nhdn tir chugt
nhdt trdng va t6i wu nong dé hoat chat & 7,5%. Bén canh do, irmg dung phitc
hop nanosilica — curcumin — bromelain trong diéu tri vét bong cap dé 11 trén
mé hinh chudt nhdt trang da cho két qua lién seo va moc long sau 18 ngay,
nhanh hon so véi khéng diéu tri 7 ngay.

Trich dan: Lai Dinh Bién, Chiém Thi Anh Thu va Truong Thi Thiy An, 2019. Nghién ctru tao phirc hop
nanosilica - curcumin - bromelain va danh gia hoat tinh 1én dong nguyén bao soi trén mé hinh dong vat.
Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(S6 chuyén dé: Cong nghé Sinh hoc)(1): 252-260.

1 GIOI THIEU

Hat nano da dugc st dung rong rai nhu mot vat
liéu phén phoi thudce vi hat nano khong chi 1am tang
kha nang tuong thich sinh hoc va d¢ tan cua thudc,

ma con tang kha nang luu thong mau (Barenholz,
2012). Céc céu trac nano ciing ¢ thé duoc thiét ké
sira chita md, chiing c6 kha nang ra soat dé phat hién
céc ton thuong, tham chi ching c6 kha ning sira
chira trong mot vai trudng hop (Phan Kim Ngoc va
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Pham Vian Phuc, 2007). Theo Murali et al. (2010)
cac hat nano c6 kha nang khang viém lam tang d¢
hoa tan cua thubc va tich liiy chon loc trong mé
nhiém sau khi uéng, do d6 1am ting hiéu qua diéu
tri. Nanosilica 1a mot vat liéu co 156i bén trong rong
hodc cAu tric vo hat cta no s& 1a vat lidu ly tuong
cho dan duoc, gitip lwong thude hap thu cao hon,
lidu phép diéu tri hiéu qua hon va doc tinh thip hon
trong co thé (Yang et al2017). Do d6, ¢6 thé noi rang
nanosilica c6 mot tiém nang rat 16n dé phat trién nhur
mot nén tang dan duoc da niang va manh mé& cho viéc
gitip & m& rong liu phéap diéu tri (Gao ez al., 2011).

Viéce két hop giita cic phuong phap diéu tri hién
dai voi cac duge liéu tu nhién dang 1a mot hudng di
¢6 nhiéu budc tién mai cho y hoc. Bromelain va
curcumin khi két hop s& tao hiéu qua cong huong
trong diéu tri lam lanh vét thwong. Bromelain ting
kha ning hip thy curcumin ciia t& bao, thuc day
nhanh qué trinh 1am sach vét thuong sau 4 gio, lay
di céc vat la va mo chét dé khong con tré ngai nao,
hd tro cho hoat tinh cta curcumin trong chira lanh
vét thuong, ngoai ra bromelain con giam kha ning
tang trudng hon loan ctia nguyén bao sgi trong quéa
trinh tang sinh giam bét hinh thanh seo. Curcumin
va bromelain tan trong nudc rat kém —lam giam kha
nang hap thu va bam dinh trén t& bao nén gy nhiéu
han ché cho viéc sir dung rong réi trong 1am san va
nghién ctru. Ung dung cng nghé nano vao viéc didu
ché phirc hop silica-curcumin-bromelain tao ra hat
phirc hop c6 kich thude nano ting kha ning tiép xuc,
hép thu cta co thé ma van gitt dugc hoat tinh sinh
hoc timg chat, ciing nhu hd trg cho qué trinh diéu tri
cac vét thuong ho, vét bong, seo 16i, 1m nhanh hon.

2 VAT LIEU VA PHUONG PHAP
2.1 Vatliéu

2.1.1 Chudn bi phirc hop nanosilica —
curcumin — bromelain

Vit liéu bao gdm: Bromelain 2 manson U/mg
hoat tinh sinh hoc EC 3.4.22.32. CAS 9001-00-7,
pH 5 (50 g/l, H.O, 20 °C) cua Merk Germany.
Tetraethylorthosilicate (TEOs) cuia Merk Germany,
CAS 73-10-4. Curcumin tinh sach 98% ly trich tir
Phong thi nghiém cuta truong Pai hoc Khoa Hoc Tu
Nhién Thanh phé Ho Chi Minh.

2.2 Phwong phap

2.2.1 Phwong phap tao phirc hop nanosilica —
curcumin — bromelain

Phdi tron TEOs, curcumin, bromelain theo ty 1&
1:1:1 va st dung phuong phap danh song si€éu am
lién tuc theo trinh ty thoi gian khac nhau qua tirng
giai doan. Quy trinh cai tién tir nghién ctru cua
Rajesh et al. (2013) dé phu hop v&i muyc dich tao hat
gém ba chét. Dung cu st dung danh siéu am lién tuc
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>70°C trong vong 30 phut dé khtr sach tap chét dung
dich nano sau khi danh song siéu am dugc dem di
rira gidi cac chit phu gia trong qua trinh tao hat bang
phuong phép ly tdm. Phic hop nanosilica —
curcumin — bromelain dugc kiém tra chét lugng va
kich thudc bang phuong phap chup TEM, hoat tinh
ctia bromelain ciing dugc kiém tra bang phuwong
phap dong tu sira.

2.2.2  Phwong phdp thu nhdn phan da hing

Mb da lung duoc lay tir phoi chudt nhit tring 13
dén 18 ngay tudi. Chudt nhit tring duoc mua tai khu
chan nudi dong vat thi nghiém vién Pasteur, Thanh
phd HO6 Chi Minh. Chuét dugc giét dot ngdt bang
cach kéo gian dbt cd, sat trung ving da bung chut
bang cdn 70°C, tién hanh cit ngang bung chudt lay
toan b cac thai chudt (con trong mang 61). Sau d6
loai bo nhau thai, ron, mang 6i, cac co quan phirc
ndi tang va thu phan lung trén minh thai chu6t.

Cit phan mo nay thanh timg mleng nho bing
kéo, dung kep chuyén dung chuyen mau mo vao
eppendorf dd c6 sin PBS (nudc mudi sinh 1y) va
khang sinh dé mau 6n dinh, sau d6 loai bé phan dich
trong. Lap lai qué trinh 3 lan.

Tdch té bao don bang trypsin am

Sau khi thyc hién quy trinh, tiép tuc cho 1 ml
moi trudng vao tron déu, cho té bao roi ra tao huyén
phu té bao. Quan st va xac dinh mat do t& bao/ml.
Nubi cay so cap dong té bao nguyén bao sgi. Chuyén
luong té bao huyén phu ban dau véi lugng moi
truong nudi ciy DMEM/F12 va 1% antibiotic —
antimycotic ¢6 bd sung huyét thanh v6i nong do
15% v6i mat d6 2x10* t& bao/ml. Dé dia nudi vao ti
nudi & nuodi & 37°C, 5% CO,. Quan sat dudi kinh
hién vi va ghi nhan két qua.

2.2.3 Thi nghiém danh gia hoat tinh dua trén
sw phat trién ciia nguyén bao soi

Chuén bi m6i truong DMEM, FBS 15%, anti 1%
voi cac ty 1€ phéi tron hat nanosilica — curcumin —
bromelain thir nghiém 1a 2,5%; 5%; 7,5%; 10%. Tt
té bao da thu nhan va ciy chuyén 2 1an. B6 sung vao
moi truong thir nghiém véi mét d6 2,57 £3,02 x 104
TB/ml (dém mat d¢ Oh trén budng dém hdng cau va
xtr Iy thong ké ANOVA véi do tin cay 95%).

Danh gia hoat tinh cua hat phirc hop anh huong
su phét trién cua nguyén bao soi trén kha nang tang
sinh va bam dinh cia té bao bang kinh hién vi va
phuong phap dém budng dém hong cau. Tir d6 so
sanh dugc hoat tinh cua phic hgp nanosilica-
curcumin- bromelain dbi voi cac mau ddi chimg
khac, cling nhu tim dugc n6ng do tdi wu dé tang
truéng clia t€ bao nguyén bao soi. Lap lai thi nghi¢m
5 lan.
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2.2.4 Phwong phap tao mo hinh chudt bong va
thur nghiém, danh gia

Chudt nhit tring dugc nudi trong diéu kién dong
nhit. Lam sach 16ng mot ving nho. Str dung miéng
sat (duong kinh khoang 1,5cm) ho ltra khoang 30
gidy rdi gdy bong 1én ving da 1am sach trong 4 gidy.

Thir nghiém diéu tri. BS tri thi nghiém véi
nghiém thic sau: Khong st dung diéu tri; St dung
kem ngh¢ Thorakao; St dung vaseline; St dung
nanosilica — curcumin — vaseline; Su dung
nanosilica — curcumin — bromelain — vaseline. Thoa
mdi ngay 2 lan (sang va chiéu), quan sat ghi nhan
két qua hang ngay dén lac lanh vét thuong.

2.2.5 Kithudt tach té bao d@é dém mat do

D6 bo moi truong cii trong dia nudi co té bao.
Dung pipet hat 2 ml PBS sach cho vao giéng nuodi,
rira sach huyét thanh va té bao chét. Dung pipet hut
0,1 ml trypsin cho vao dia nudi. Lic nhe, U trong
vong 5 phut. Hiat 2 ml méi truong nudi cdy vao dia
trang déu bé mat dia nudi co té bao. Hat 0,1 ml moi
truong dém mat do, ph?ln con lai tiép tuc nuoi.

Xac dinh mat d6 té bao béng buéng dém
Neubauer

Rira sach budng dém va lamelle bang nudc cat,
bang con roi dé kho. Pat 1 miéng lamelle 1én trén
budng dém. Lay 100ul dich huyén phu té bao cho
vao mot eppendorf, bd sung 900ul thudc nhuom
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trypan blue 0,4% vao eppendorf, tron déu, rdi hit
dich cho vao buong dém. Pém té bao trong 5 6
vudng 16n.

Mat do té bao trong Iml C=Nxdx 5x 104
C: s6 té bao trong 1ml dich nudi

N: s6 té bao dém trong 5 6 16n

d: ndng d¢ pha loing

2.2.6 Phuwong phap xir Iy 50 liéu

Cac thuc nghiém dém mat d6 duoc tién hanh lap
lai 5 lan. S liéu thu nhan dwogc xir Iy bang phan
mém Statgraphics Centurion 15.1 tinh toan thong ké
sai s6 chuan, d6 khac biét c6 y nghia nhé nhat & mirc
¥ nghia 95% bang phuong phap phan tich phuong
sai ANOVA

3 KET QUA - THAO LUAN

3.1 Tao hat phirc hgp nanosilica —
curcumin — bromelain tir phwong phap danh
siéu am

Duya trén quy trinh 2.1, d3 tao thanh cong hat
phtre hop nanosilica — curcumin — bromelain ¢6 kich
thude tir 10 — 100 nm dugc chup dudi kinh hién vi
dién tur truyén qua nhu Hinh 1. Hinh anh hat so sanh
v6i Fu et al. (2013) chua dat dugc hinh anh 10 rang
ctia cdu trac vo 16i. Tuy nhién van c6 thé nhin thiy
su két hop cac chit va vo silica phat sang bao boc.

20 nm

Hinh 1: Anh hién vi dién tir truyén qua ciia hat nano silica — curcumin — bromelain

3.2 Thir nghiém hoat tinh phirc hat
nanosilica — curcumin — bromelain trén dong té
bao nguyén bao s¢i thu nhan tir chudt nhit
trz‘mg

Tir mau chudt nhét tring mang bau 13 dén 18
ngdy tudi, tién hanh thu nhan té bao don bang
phuong phép tach trypsin 4m. Luong t& bao thu
dugc sau tach trypsin dém trén budng dém hong cau,
tinh toan va xur ly thong ké ANOVA véi d¢ tin cay
95% nhan dugc két qua 1a 26,6 + 3,56 x 10* té

bao/gam md. Mau thu nhan nuéi trong moi truong
DMEM b6 sung 15% FBS va 1% anti.

Sau hai l4n cdy chuyén nhu Hinh 2, tién hanh phan
16 thir nghiém véi ndong do phirc hop 2,5%; 5%;
7,5%; 10%. Theo ddi va quan sat du6i kinh hién vi
v6i do phong dai 10X & cac mbe thoi gian 24h, 48h,
72h, 96h.

Sau 24h (Hinh 2), cho két qua hau hét t€ bao &
cac mau thr nghiém déu bam dinh va bat dau lan.
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C6 su khac biét nhiéu ¢ Hinh 2E, hinh anh nguyén
bao soi nudi cdy trong mdi truong khao st co chira
5% bromelain, cac té bao két tu va khong xuét hién
hinh anh bam dinh. Hinh anh nguyén bao soi cua
mau khao sat curcumin don 1a bam dinh tdt nhét, lan
dai va déu bé mat. Voi nhitng nghiém thirc con lai,
su sai khac vé mat hinh anh chua danh gia dugc. Sau
72h, trong moéi truong chua 5% bromelain don
(Hinh 3F), té bao co hién tuong chét dan tao rét
nhiéu huyén phu trong giéng nudi. Tat ca té bao déu
co tron va trdi trong moi truong nudi cdy. Theo mod
ta cua Kathrin et al. (2013), bromelain lam giam
dang ké luong myofibroblast, diéu nay co loi trong
viéc giam seo vét thuong, két qua hinh anh nghiém
thirc F phtt hop véi didu nay. Nghiém thtic A —2,5%
phirc hop 3 chét ciing c6 xuét hién nhidu huyén phu
trong modi truong nudi cdy. Té bao c6 hién tuong
chét dan. Tai mdc thoi gian nay, nghiém thtrc C va
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H cho két qua t& bao tiép tuc phat trién tot hon cac
nghiém thirc con lai. Té bao sang, lan déu va chia
nhanh ting sinh nhiéu. O nghiém thic H (Hinh 3H),
té bao gia hoa nhanh hon so véi Hinh 5C. Nghiém
thitc D — 10% phirc hop 3 chit nhimg mbc thoi gian
trude phat trién rat tot, nhung dén thoi diém 72h
(Hinh 3D) té bao cham ting trudng, c6 nhiéu té bao
yéu, co tron khong bam dinh trén bé mat nudi cay.
Nghiém thitc G — 5% curcumin, hinh anh cho két
qua té bao tang sinh cham lai, té bao lan dai nhung
hep va yéu. C6 thé xac dinh nghiém thirc C — 7,5%
ndng do phirc hop 3 chét phat trién 6n dinh. Bam
dinh t6t qua cac méc thoi gian khong co su suy giam
nhu nghiém thirc D va khong gia héa nhanh nhu
nghiém thirc H. Bén thoi diém 96h thé hién rd sy tdi
uu cua néng d6 7,5% hoat chit so véi nhitng nghiém
thure khac.

Hinh 2: Hinh anh té bao nguyén bao s¢i nudi cdy trong nhirng méi trwdng danh gia khac nhau liic 24 giv
A;B;C;D: N5ng do nanosilica- curcumin- bromelain 2,5%,5%,7,5%,10%,
E: Néng dé nano silica — curcumin 5%; F: Nong d bromelain 5%; G: Nong dg curcumin 5%,

H: Khong co thir nghiém hoat chat

Mat do té bao duoc dém dudi buéng dém h(‘Sng
cau va tinh toan xtr ly thong ké ANOVA vai do tin

cay 95% trinh bay trong bang sau:
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Bing 1: Mt dd té bao nguyén bao s¢i (x10* TB/ml) qua cac mbc thoi gian

e Nghiém thirc
Thoi gian A B C D E F G H
o 341700 25287+ 28067 % 26067+ 23,56+ 30,72%% 25720+ 30,177+
5.72 6,06 2.45 2.94 4.80¢ 5.85 275 2,63
a0 40330+ 42837 4200ME 43617+ 46830 3517+ 36610+ 51,720+
221 538 7,59 12,76 6,13 538 6,55 6,56
on 39000+ 4339%+  86.11°t 7722°+ 8144+ 2978+ 61,17+ 80.44°+
8,34 2.87 2.72 32,65 23,13 12,69 9.46 24.94

A;B;C;D: N5ng do nanosilica- curcumin- bromelain 2,5%,5%,7,5%,10%,
E: Né‘ng do nano silica — curcumin 5%, F: Néng do bromelain 5%, G: Né‘ng do curcumin 5%;

H: Khong co thir nghiém hoat chat

Hinh 3: Hinh anh té bao nguyén bao s¢i nudi ciy trong nhirng méi truong danh gia khac nhau lic 72 gio
A;B;C:D: Néng do nanosilica- curcumin- bromelain 2,5%;5%;7,5%,10%,
E: N5ng do nano silica — curcumin 5%; F: Né‘ng do bromelain 5%, G: N5ng do curcumin 5%,

H: Khéng cé thir nghiém hoat chat

Sau 24h, nghiém thirc F — 5% bromelain, A — Sau 72h, nghiém thirc F c6 mat do té bao giam
2,5% phire hop 3 chat, C —7,5% phirc hop 3 chat, H - ppidy va khac biét so véi cac nghiém thirc con lai.
— khong st dung hoat chat c6 mét dg té bao cao nhu Két qua nay twong thich v6i danh gia bing hinh anh
nhau. Mat 6 t€ bao nghi¢m thire B — 5% phirc hop  yéi kinh hién vi. Mt d6 cua nghiém thic C, D, E,
3 chat, D — 10% phtrc hop 3 chat, E — 5% phirc hop H cao nhu nhau cho thdy sy tang sinh nhu nhau ciia
hai chat, G — 5% curcumin c6 mat do tuong dong  ¢4¢ nghiém thire nay sau 72h nuéi cdy thir nghiém.
nhau va thap hon.
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Khi so sanh sy ting tuong cua nguyén bao soi
trong cac moi trudong nudi dugc b6 sung va didu
chinh theo timg ndng do duoc liéu, di ching cho
thay khi bd sung voi nong d6 7,5% lugng phirc hop
3 chat nanosilica — curcumin — bromelain thi té bao
phat trién tdt, ting truong on dinh. Su trao dbi cht
clia té bao duoc gia tang 1én dang ké theo thoi gian
khao sat dugc danh gia bang cach quan sat hinh thai
va dém bang budng dém hdng cau cho két qua mat
d6 cua ndng do tdi wu 1a cao nhat sau 72h (Bang 1).
Su két dinh, bam dinh va lan rong ciia té bao sau khi
quan sat dudi kinh hién vi Leica v6i d6 phong dai
10X thé hién su tuong thich cta hoat chat cung su
cong huong cua bromelain va curcumin ¢ nong do
7,5%. Khi so sanh voi mo ta vé kha nang két dinh
clia nano silica da nghién ctru Nguyén Thi Lién
Thuong (2017), kha nang khang viém, khang khuén
va cit mo bong cip do ba, ting cudng kha ning hip
thu thudc cia bromelain. Nhu mé ta cua Steven
(1988) ciing nhu két qua vé téi uu hat nanosilica —
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curcumin trong nghién ctru tién dé thi két qua nghién
ctru trén ddy ching minh dugc nhitng tac dung sinh
hoc cua cac chat trong phirc hop va sy tdi wu tac
dung khi cac chét duogc két hop véi nhau ¢ dang cuc
nho 10-100 nm gitp t& bao nguyén bao soi ting
truéng va phat trién 6n dinh. La co s& phan tich,
chimg minh kha ning 1am lanh vét thwong téi wu cua
phtrc hop nanosilica — curcumin — bromelain.

3.3 Thir nghiém anh hwéng cia nanosilica —
curcumin — bromelain trong l1am lanh vét
thwong & mo hinh dong vat

Sau 21 ngay quan sat va theo doi mau danh gia
in vivo trén chudt bang cach gy bong néng va diéu
tri bang 5 nghiém thirc khac nhau: A: dbi ching 4m
(khong diéu tri), B: dbi chung duong (kem nghé
Thorakao), C: ddi chimg vaseline, D: hgp chit nano
silica — curcumin, E: hop chit nanosilica- curcumin-
bromelain. Puong kinh trung binh vét thuong ban
dAu khoang 1,03cm.

DPéi chirng Am Kem nghé
(A) Thorakao (B)

Vaseline (C)

Nanosilica- Nanosilica-curcumin-

i bromelain (E)

0 ngay

curcumin (D)

6 ngay

12 ngay

18 ngay

21 ngay

Hinh 4: Két qua in vivo theo thoi gian

5 nghiém thitc khdc nhau: A: ddi chitng am (khéng diéu tri), B: ddi chitng dieong (kem nghé Thorakao), C: ddi chirmg
vaseline, D: hop chat nano silica — curcumin, E: hop chat nanosilica- curcumin- bromelain
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Bang 2: Kich thwédc trung binh ciia vét bong danh gia sau 21 ngay diéu tri v6i 5 nghiém thirc (cm) qua

cac moc thoi gian

Ngay c6 tac dong khac biét

Nghi¢m thirc Ngay 9 Ngay 15 Ngay 18 Ngay 21
A 0.857 % 0,006 0,807 £ 0.001 0.76° = 0.017 0.66° £ 0,053
B 0,73 £ 0,031 0.66° + 0,053 0,59+ 0,012 0.52¢ + 0,029
C 0.81% £ 0,031 0.62° + 0,066 0,53" = 0,029 047 + 0,042
D 0.75% + 0,030 0,53 + 0,052 0.46° £ 0,017 0275+ 0,065
E 0.69° + 0,079 0,39+ 0,011 0.21%£0.179 0.00° £ 0,0
F * * * %

Trong ciing mdt cdt, nhitng s6 cé chik theo sau khdc nhau thi c6 khdc biét vé mat y nghia thong ké & mirc 1% (*) va c6

chiéu hwéng tdc déng gidm dan tiv a dén d

5 nghiém thitce khdc nhau: A: doi chimg dm (khong diéu tri), B: doi chimg dwong (kem nghé Thodakao), C: d6i chimg
vaseline, D: hop chat nano silica — curcumin, E: hop chat nanosilica- curcumin- bromelain
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Hinh 5: Biéu d6 danh gia kich thuéc (cm) vét thwong thay ddi theo cac méc thoi gian trong 21 ngay
di€u tri voi 5 nghiém thirc

Pdnh gid mirc dg nhiém khudn

Sau khi tién hanh gy vét thuong bong, bang
phuong phép bong nong trén 16 chudt gdm 5 con cho
mot thyc nghiém, ca 5 mau déu c6 hién tugng viém
nhe, day vét bong mau do, c6 dich ndt bong duc,
dam da 16m hoi nong co6 hién tugng hoai tir (hoai tix
it) sau 3 dén 6 ngay. Thir cam giac ving bong van
cho thay chudt co phan tmg con dau, chua mat hoan
toan cam giac. D6i chiéu theo chi tiéu phan loai cap
do bong, vét bong duogc tién hanh khéao sat cho 5
nghiém thirc nam ¢ murc d¢ bong trung binh (bong
do 11 sau).

Tir 9 dén 12 ngay tiép theo, quan sat thiy mau
dbi chimg co hién tugng déng mai day va nhiém
khuén nang hon so véi bon mau con lai. Miéng vét
bong cua 4 mau B, C, D, E bit dau kho dan va 6 su
bong tréc mai. Tuy nhién, mau D va E c6 sy ndi troi
hon.

bicu nay cho thay mirc d¢ khang khuan cac
thanh phan nhu: curcumin, bromelain, silica,
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vaseline tac dong dén qua trinh lanh vét thuong. So
sanh muc do khang khuéin cua A, B, C, D, E cho
thiy D va E khang khuan t6t nhat. Nhirng mau B, C
ciing khang khuin kha tét so voi miu A.

Pdnh gid mirc dp khang thuéc

Céac mdu B, C, D, E déu cho thiy vét bong hoi
phuc binh thuong, khong c6 hoai tir nang. Chudt
song binh thudng, nhiét d6 co thé 6n dinh, khong c6
hién twong ting dong, stress hay bo an. Piéu nay cho
théy cac vat lidu diéu tri déu khong gay hién tuong
khang thudc trén chudt.

Pdnh gid mirc do hoi phuc vét bong

Quan sat miéng vét thuong ctia cac mau trong 6
ngay dédu miu E ¢6 hién tuong troc mai trang, dién
tich ctia cac mau gan nhu nhau. Cho dén ngay thir 9
hau hét cac vét bong déu co hién twong kéo mai va
khép miéng vét thwong lai khoang 0,8-1,0cm ngoai
trir mau A c6 kich thudc kha 16n 1a 1,02 cm, dién
tich vét bong gan nhu khong dbi so v6i 9 ngdy trude
do.
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Qua 15 ngay thir nghiém, sy thay d6i va chénh
léch 15 réch giita cac mau thir nghiém. Mau A da hét
viém nhiém va tréc mai, bat diu giai doan tai tao da
dé hinh thanh seo tuy nhién 1a mau c6 qué trinh lanh
vét thuong chdm nhat. Trong nghiém thirc nay, mau
D va E van tiép xuc c6 qua trinh lanh vét thwong kha
tot, E 1a vuot trdi hon han vi da tréc han mai va
miéng vét bong duoc tai tao on dinh, khong Xuét
hién seo 10, seo 1dm, seo phi dai. Qua d6 cho théy
su xuat hién ctia bromelain tac dong rat tt dén qua
trinh tai tao nguyén bao sgi mot cach on dinh.

Sau 18 ngay diéu tri, mau E sir dung hdn hop
nanosilica- curcumin- bromelain cho thoi gian diéu
tri nhanh nhét, dién tich vét bong giam nhanh, d¢
khang khuén tot nhét, khong hé xuat hién hién tuong
khang thudc, dic biét mau E c¢6 qua trinh lién seo
tuong ddi 6n dinh va nhanh nhit trong 5 miu thir
nghiém. Mau D sir dung nanosilica — curcumin ¢
mirc d¢ lanh vét thuong cting nhu khang khuan tot,
tuy nhién so v6i mau E thi thoi gian va mac do lién
seo van con han ché. Hai mau d6i chung Bva C déu
khang khuan va thiic ddy qué trinh lanh vét thuong
nhung thoi gian hdi phuc van khong khac nhiéu so
v6i mau d6i ching am (khong diéu tri) .

Két qua ciia ngay thir 21, mau E va D dd gan nhu
binh phuc, 16ng moc déu trén miéng veét thuong cii,
mau D vét seo ¢6 phan rd hon so v4i mau E.

O diéu kién binh thuong kha niang hoa tan cua
curcumin trong nuéc kém lam han ché hoat tinh sinh
hoc, nén khi str dung curcumin nhu truyén théng s&
khong phét huy hét tic dung (Anand ef al.,, 2007).
Qua trinh tang sinh qua nhanh cta cac nguyén bao
soi sinh ra nhiéu nguyén bao soi 1a nguyén nhan
chinh gay ra seo 16i, seo 16m, seo phi dai gay mat
thim mi trong qua trinh diéu tri bong, viéc sir dung
bromelain b sung vao hop chit din dwoc hd trg cho
qua trinh lam lanh vét thuong va 6n dinh sy tai tao
cua té bao nguyén bao s¢i han ché seo cho viéc diéu
tri (Roxana, 2007), hon thé nita tac dung cong
hudng cia bromelain va curcumin trong viéc xlic tac
hoat tinh ctia curcumin lam tang kha nang trong qua
trinh diéu tri.

Nanosilica 1a vat liéu nanocompozit, chung 1a
cac qua cau rong c6 kha nang tan t6t trong nudc va
tao thanh 16p mang bao v€ nhung khong c6 tac dung
diéu tri sinh 1y, chinh vi thé khi st dung don thuan
nanosilica khong tao hiéu qua trong diéu tri bong
(Jegan ef al., 2015). Céc hat nanosilica 1a chét nén
bét giit curcumin va bromelain giup ching duogc
phan tan ddng déu va dugc giir ¢ dinh trén bé mat
cac hat nanosilica, tr d6 nho nonosilica ma
curcumin va bromelain ¢6 kha nang hoa tan t6t trong
nudc, dong thoi khong bi két tu. Két qua didu tri tur
hat nano hdn hop t6t, chimg to cac hat nano phirc
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hop di bit giit t5t curcumin va bromelain , dong thoi
ciing khong mat di hoat tinh curcumin va bromelain
trong qua trinh danh song siéu am. Hat phtic hop
nanosilica — curcumin — bromelain 1a sy két hop uu
diém ciing nhu khic phuc nhuge diém cua timg chit
curcumin, bromelain va nanosilica.

4 KET LUAN

Dé tai da tao thanh cong hat phirc hop nanosilica
— curcumin — bromelain dat kich thudc tir 10 — 100
nm va kiém tra duoc hoat tinh bromelain van c6 tac
dung dong tu sira. i tién hanh thir nghiém hoat
tinh phurc hop nanosilica — curcumin — bromelain
v6i 8 nghiém thirc bao gdm 4 méu khdo sat vai cac
ndng d6 khac nhau va 4 mau ddi chimg 1én dong
nguyén bao soi thu nhan tir chudt nhét tring. Qua
thyc nghiém, két luan duoc & n6ng d6 7,5% hoat
chit 1a t6i wu cho kha ning tang sinh va bam dinh
ctia té bao nguyén bao soi danh gia qua mat do dém
trén budng dém hong cau va hinh anh dudi kinh hién
vi tiéu cu 10X. Tién hanh thu nghiém anh huong cta
nanosilica — curcumin — bromelain trong lam lanh
vét thuong & mo hinh dong vat (chudt nhét tring -
Mus musculus var. Albino). Bing phuong phap gay
bong nhiét trén 5 16 mau tuong Umg vo6i 5 nghiém
thirc diéu tri. Sau 18 ngay, danh gia & mau diéu tri
bang hat phic hop nanosilica — curcumin —
bromelain 14 c6 thoi gian lanh nhanh nhét, miéng vét
thuong dong va khong dé lai seo qua r5. Dén ngay
21 méu duogc diéu tri bang nanosilica — curcumin —
bromelain di bit ddu moc 16ng tai miéng vét thuong
cii va vét seo gan nhu khong thdy.
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