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TOM TAT

Ngay nay, tinh trang lio héa da dang tré nén phé bién, cic nguyén
nhén chinh dan dén ldo héa da la do tuéi tic, tic dong cua tia tir
ngoai, dnh sing mdt troi. Yéu t6 tang treong nguyén bdo sgi-2
(FGF-2) la mgt logi protein da chirc nang dwgc lira chon va quan
tam dé nghién ciru sau hon Vé vai tro trong viéc ngan chin ciing
nhu diéu tri ldo héa da. Nghién cuu dwoc thuc hién trén mé hinh
chudt ldo héa da. Két qua cho thdy sau 3 tudn thir nghiém ¢ nhém
thoa ché pham chita 5 ng va 25 ng FGF-2 bé mat da tro nén cang
min hon, khong con thay nhiéu sdc 6 trén bé mdt da, s6 lwong nép
nhan giam, do dan hoi da phuc hoi, tang sinh collagen, nguyén bao
s91, cdc soi protein bdt mau 1ot véi thudc nhugm, cé sw phat trién
té bao nang long, twong dicong véi nhém chudt doi chirng binh
thwong va khéng thdy s cdi thién ndo trén da & nhém ldo héa boi
nude mudi sinh Iy.

T khoa: FGF-2, ldo héa da, mé hinh chuot

ABSTRACT

Skin aging is increasingly common, primarily due to factors such
as aging, ultraviolet exposure, and sunlight. Fibroblast Growth
Factor-2 (FGF-2) is a multifunctional protein that has garnered
interest for its potential role in both preventing and treating skin
aging. A study was conducted using an aging mouse model to
investigate FGF-2's effects. After three weeks of treatment with 5
ng and 25 ng of FGF-2, the results showed several improvements.
the skin surface became smoother, pigmentation diminished, the
number of wrinkles decreased, skin elasticity was restored, and
there was an increase in collagen and fibroblast proliferation.
Hair follicle cell growth was also observed, and these findings
were comparable to the results seen in the normal control group of
mice. In contrast, no improvements were noted in the skin of the
aging group that was treated with physiological saline.

Keywords: FGF-2, mouse model, skin aging,
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1. GIOI THIEU

Da li co quan 16n nhat ciia co thé con ngudi, bao
vé co thé khoi cac tic nhan gy hai bén ngoai, chang
han nhu vi sinh vat, hoa chat va tac nhan vat ly, bao
gé)m catia néng mat troi. Mat khac, birc xa UVA va
UVB trong anh nang mit trdi c6 thé truc tiép xuyén
qua I6p biéu bi va 16p ha bi nong trén da dan dén ton
thuong té bao, DNA, stress oxy hoa va viém. Da sau
khi tiép xtc c¢6 ddu hiéu hinh thanh nép nhin min va
tho, gidn mach, sic to va két cdu tho rap, duoc goi
1a 130 hoa do anh sang (Raad et al., 2017). Hon nira,
biic xa UVB dugc bdo cédo 1a lam ting
metalloproteinases matrix (MMPs) va giam biéu
hién collagen loai I va loai III, din dén giam tong
thé collagen ¢ da va tang hinh thanh nép nhin
(Zussman et al., 2010).

Lao hoa 1a mot qua trinh sinh hoc phurc tap va
lién tyc dugc dac trung boi nhiing thay dbi vé té bao
va phén tir, v6i su suy giam dan dan kha ning duy
tri can bang ndi moi cia co the va su gia tang lao
héa hodc chu trinh chét cia té bao. Qua trinh nay
khéc nhau gilta cac ca nhan va giita cac co quan va
& da thé hién rd nhat boi nhitng tac dong cua thoi
gian (DiLoreto & Murphy, 2015).

FGF-2 (hay con goi 1a bFGF) 1a yéu t6 ting
truong nguyén bao soi co ban lam giam va ngan
ngura cdc nep nhan va kich thich sy tang sinh cua cac
té bao co ngudn gbc tir trung bi, ‘ngoai bi va noi bi,
chu yéu 1a nguyén bao soi va té bao simg. Tat ca
nhimg diéu nay cho thy ring FGF-2 c¢6 thé quan
trong trong viéc diéu chinh céc qua trinh binh
thuong nhu hinh thanh mach mau, chita lanh vét
thuong va sira chita mé, ciing nhu tac dung chdng
ldo hoa (Yang et al., 2018).

Nghién ctru nay duoc thuc hién v6i muc dich
danh gia ché pham chira lvong FGF-2 khac nhau 1én
mo hinh chudt ldo hoa da va dinh hudng Gng dung
tao san phdm, my pham phuc hdi 130 hoa da.

2. PHUONG PHAP NGHIEN CUU
2.1. DPoi tugng

Déi twong nghién ciru 1a 30 con chudt nhit tréing
duc 6 tuan tudi (Mus musculus var. Albino ¢é trong
lugng khoang 18 - 22g tir Vién Pasteur Thanh phd
Ho Chi Minh), duge nuéi 6n dinh véi chu ki 12 gid
sang/t6i, thirc an tong hop va nudc udng tai Phong
Cong nghé Sinh hoc Pong vat, Trung tdm Cong
nghé Sinh hoc Thanh phé HO Chi Minh va dugc
chiéu xa bang dén UVA 75W va UVB 25W mdi
ngay 2 gio lién tuc trong 5 tudn cho dén khi chudt
¢6 cac dau hiéu lio hoa da trén 1am sang (nép nhin,
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d6 dan hoi da kém, rdi loan sic to, day simg,...) (To
et al., 2020). Chudt sau khi dugc chiéu xa gay lao
hoa da déng loat thi duoc chon ngau nhién dé thuc
hién thtr nghiém.

Hoat chat FGF-2 dugc biéu hién, tinh sach (d6
tinh sach: 93,5%) va duogc bao quan & 4 - 8°C tai
Phong Cong nghé¢ Sinh hoc Pong vat, Trung tdm
Cong nghé Sinh hoc Thanh ph H6 Chi Minh.

Ché pham bbi bao gdm: PBS 1X, 10% glycerol,
300mM trehalose, c6 b sung FGF-2 5 ng hoic
FGF-2 25 ng dugc phbi tron va bao quan & nhiét do
phong tai Phong Coéng ngh¢ Sinh hoc Pong vat,
Trung tdm Cong nghé Sinh hoc Thanh phd Ho Chi
Minh.

2.2. Nghién ctru thir nghiém FGF-2 trén

dong vat

Chudt sau khi duge chiéu xa gy lao hoa da da
dugc chon ngau nhién 9 con dé thyc hién thi nghiém.

Nghién ciru duge thir nghiém ché pham FGF-2
trén mo6 hinh chudt 1do hoa da dugc thiét ké thi
nghiém nhu Bang 1.

Biang 1. Thiét ké thir nghiém ché phim FGF-2
trén moé hinh chugt lao hoéa da.

Nhém Thir nghiém S0
lwong
bC Nhom binh thuong 3
LH Nhoém chu(f)t;ltﬁo.h(')a thoa 3
nudc muoi sinh ly

FGF-2  Nhém chudt 130 hoa thoa ché ;
5ng pham chua 5 ng FGF-2

FGF-2  Nhém chudt 130 hoa thoa ché ;

25 ng phém chtra 25 ng FGF-2

Chudt thu n‘ghiém~ dqqc thoa lién tuc mdi ngay
trong vong 3 tuan, moi lan thoa st dung tuong tng
v6i 50 pl mau thir.

2.3. Danh gia dai thé dong vat thir nghiém

Viéc danh gia bé mit da chudt duge thuc hién
bang quan sat cam quan cac chi sé: séc t6 da, do day
stmg trén da. Nép nhan dugc danh gia bang phuong
phap dém sé lwong nép nhin trén bé mit da chudt.
Do dan hdi da cam quan dugc danh gia dua trén thoi
gian da tro lai trang thai ban dau sau khi kéo gian.

Viée danh gid khoéi lugng chudt sau 3 tuan thir
nghiém‘duqc thuc‘ hién bang cach can khoi luong
chudt hang ngay bang can dién tir.
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2.4. Nhudm mé hoc da dong vit thir nghiém

Sau 3 tudn thir nghiém céc con chudt dugc cho
chét nhan dao va liy phan da ciia chudt ¢ dinh trong
dung dich formalin 10%, nhu¢m H&E, hinh anh
dugc thu dugc bang kinh hién vi soi nguoc (Inverted
microscope -TS2, Puc).

3. KET QUA VA THAO LUAN

FGF co ban (FGF-2) lam gidm va ngan ngura cac
nép nhin va duong nhin biéu hién thong qua viéc
kich hoat céac t& bao da méi va kich thich su tang
sinh cua céc té bao c6 ngudn gde tir trung bi, ngoai
bi va ndi bi, chu yéu 1a nguyén bao soi va té bao
stmg. FGF-2 ¢6 thé dong vai tro quan trong trong
viéc diéu chinh cac qua trinh nhu qua trinh hinh
thanh mach méu, chita lanh vét thuong va sira chira
mo, ciing nhu tac dung chdng 130 héa (De Aratjo et
al., 2019).

3.1. Tic dong cia FGF-2 trén bé mit da

chuft

Sau mot tuan thi nghiém, theo quan sat ta théy
nhom ddi chimg da chudt van min, cing, khong c6
sdc t6 la trén da (Hinh 1A). Nhom LH da chudt &
nhém nay c6 diu hiéu ting nép nhan, do dan hoi da
khong thdy su phuc hdi, 16p simg trén da rat day
(Hinh 1B). Nhém FGF-2 5 ng va FGF-2 25 ng da
chudt van con san véi 16p simg day, da van chua dan
hoi rd rét, tuy nhién van thay da cai thién hon so véi
nhom 1 va xuét hién long moc lai nhung thua, thoi
gian ché phim ngdm vao da khoang 6 - 7 phut (Hinh
1C va Hinh 1D).

Sau hai tudn thir nghiém, da chudt & nhom déi
chimg khong ¢6 su bién ddi (Hinh 2A). Nhom LH
da chudt & nhém nay co dAu hiéu tang nép nhan, d0
dan hoi da kém, 16p sing trén da rat day (Hinh 2B).
Nhoém FGF-2 5 ng va 25 ng da chudt min hon, cho
thy rd cai thién do dan hoi, xuét hién 16ng moc lai
déu hon, thoi gian ché pham ngdm vao da khoang 5
- 7 phut (Hinh 2C va Hinh 2D).

Dén tuan thir ba thir nghiém, da chudt & nhom
dbi chimg van chua co sy bién ddi (Hinh 3A). Nhom
LH da chudt & nhém nay c6 ddu hiéu ting nép nhan,
d6 dan hoi da kém, 16p simg trén da rat day, s6 luong
vét ton thuong cham do trén da rat nhidu (Hinh 2B).
Nhoém FGF-2 5 ng va 25 ng da chudt min hon, cho
thiy 13 cai thién do dan hdi so v6i nhom ddi chimg,
xut hién 16ng moc lai déu hon két qua twong tu
nghién ctru khéc (Lin et al., 2015), thoi gian ché
phim ngdm vao da nam trong khoang 4 - 5 phiit
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(Hinh 2C va Hinh 2D). Mic khac ta théy rd d§ phuc
hdi da & nhém FGF-2 25 ng.

Hinh 1. Hinh anh bé mit da chudt sau 1 tuin
thoa ché pham thir nghiém

Ghi chii: A — d6i chitng am, B—mhém 1, C— nhém 2
(FGF2-5 ng), D — nhém 3 (FGF2-25 ng).

-

Hinh 2. Hinh inh bé mit da chudt sau 2 tuin
thoa ché pham thir nghiém

Ghi chii: A — d6i chimg ém, B —nhém 1, C — nhém 2
(FGF2-5 ng), D—nhom 3 (FGF2-25 ng).
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Hinh 3. Hinh anh bé mit da chudt sau 3 tuin
thoa ché phim thir nghi¢m

Ghi chii: A — déi chitng dm, B — nhoém 1, C— nhém 2
(FGF2-5 ng), D — nhém 3 (FGF2-25 ng).

3.2. Tac dong cia FGF-2 Ién s6 lugng nép

nhin trén bé mit da chudt

Sau 1 tudn thir nghiém, két qua cho thiy s lwong
nép nhan trén bé mat da chudt chua thay su khac biét
gitra cdc nhom 13o hoa va nhoém thir nghiém FGF-2
5 ng, nhung cé sy khac biét gilra nhom 130 hoa véi
nhom thtr nghiém FGF-2 25 ng (Hinh 4).
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Hinh 4. Biéu d6 thé hién s6 lwong nép nhin sau
1 tuan thir nghiém bang FGF-2

O tuan thir 2 thir nghiém, két qua cho thdy hai
nhom FGF2-5 ng va FGF2-25 ng giam s6 luong nép
nhan dang ké so v6i nhom 1o hoa sy khac biét co y
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nghia thong ké (**P < 0,01), tuy nhién chua c6 su
chénh léch vé s6 lugng nép nhin giira hai nhom
(Hinh 5).
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Hinh 5. Biéu d6 thé hién s6 lwong nép nhin sau
2 tuan thir nghiém bang FGF-2

Dén tuan thi 3 thir nghiém, két qua cho thay hai
nhom FGF2-5ng va FGF2-25 ng giam s6 lugng nép
nhan ddng ké so v6i nhom ldo hoa sy khac biét ¢ y
nghia thong ké (**P < 0,01), tuy nhién nhu Hinh 6
ta thiy sb luong nép nhan ¢ nhom FGF2-25ng va
nhom DC gén nhu tuong duong nhau va khong c6
su khac biét vé mit théng ké. Vi vay két qua nay da
thé hién rd tac dung FGF2-25ng lam giam nép nhan
trén da chudt.
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Hinh 6. Biéu d6 thé hién s6 lwong nép nhin sau
3 tuan thir nghiém bang FGF-2

Sau 3 tuén diéu tri, cAn nang cua chudt déu>25
g, trong lugng chudt gitta cdc nhoém chénh 1éch
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khong dang ké (Hinh 7), diéu nay chimg t6 ring ldo
hoa da va ché pham thoa khong anh huéng dén sinh
1y binh thuong cia chudt, két qua nay tuong ty voi
nhitng nghién ctru khac.
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Hinh 7. Biéu db thé hién khdi lwgng sau 3 tudn
thir nghiém bang FGF-2
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3.3. Két qua nhuém mé hoc da dong vat thir
nghiém

Viéc tai tao da duoc danh gia bang phuwong phap
nhuém H&E, két qua cho thdy sau 3 tudn thu
nghiém & nhom ldo héa su lién két ciia collagen hau
nhu khong con, phan manh va bi gay nhiéu (biéu thi
mili tén do), ) luong té bao bach cau cao (biéu thi
miii tén mau den), s6 lugng té bao nang 16ng giam
(biéu thi mii tén mau vang) (Hinh 8). Tuy nhién,
viéc so véi nhoém dbi ching, nhém FGF2-5ng va
nhom FGF-2 25ng c6 su lién két chit ché cua cac
soi collagen, khong con thay su phén manh va dat
gdy, s6 luong bach cau thap hon nhiéu so v6i nhom
130 hoa. Ngoai ra, 16p ha bi ting dang ké do ting san
nguyén bao soi ha bi, 16p biéu bi khong xam 14n sau
va khong bi bong troc nhiéu (biéu thi miii tén mau
xanh). Mic khac 6 nhom FGF2 25ng sb lugng té bao
nang 16ng nhiéu va sip xép dong déu nhau (biéu thi
mili tén mau vang) két qua twong ty nghién ctru Lin

et al. (2015).

Hinh 8. Hinh nhuém H&E da lrng ciia chudt dwge thir nghiém sau 3 tuin diéu tri

Ghi chii: A — déi chitng, B —nhém I, C —

Nguyén bao soi da dong vai tro khong thé thay
thé trong viéc duy tri cdu triic va chirc ning cia da.
Su ting sinh ctia nguyén bao soi lam tang sinh té bao
va ting san xudt cic chit chdng ldo hoa, ching han
nhu collagen, soi collagen, soi dan hdi, trong cu
tric 16p ha bi, do d6 lam gidm tac dong cta 1do hoa
va duy tri lan da tré trung va khoe manh. FGF c¢6 vai
tro lién két vi thy thé twong tmg, thuc day tong hop
DNA hat nhan va ddy nhanh qué trinh nguyén phan
& nguyén bao soi (Lu et al., 2024).

Viéc nghién ctru vé kha ning bao vé da khoi tac
dong cua tia UV cia ché pham FGF-2 dugc tién
hanh trén m6 hinh chudt. M6 hinh da chuét thuong
dugc ap dung dé nghién ctru cac co ché co ban lién
quan dén qué trinh 130 héa, viém da va tac dong ctia
tia UV nham danh gia mirc d¢ an toan va hiéu qua
clia san pham, ciing nhu cac phuong phép tai tao da.

nhom 2 (FGF2-5 ng); D —
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nhom 3 (FGF2-25 ng).

Chudt Mus musculus dugc cao 16ng va tiép xuc voi
tia UV nhiam gdy ra qué trinh ldo hoa da. Khi bi
chiéu tia UV, da chudt xuét hién cac diu hiéu ldo
héa nhu: 16p trung bi bi mong di, mat d6 dan hoi,
16p biéu bi tré' nén day hon, c6 nhiéu dém sam va bé
mit xuat hién vét san. Ngoai ra, cac nép nhan trén
da cling xuét hién rd rét, va mtrc do 130 hoa kéo dai
thi nép nhan cang 16n. Do d6, nghién ciru nay dugc
thuc hién nhim theo ddi qué trinh 130 héa da dya
trén hai tiéu chi chinh: hinh dang bén ngoai va cau
triic mo6 hoc (Fan et al., 2015; Bhattacharyya, 2010).

Vé ciu tric md hoc, 16p biéu bi day hon, s6 16p
biéu bi tang 1én & tat ca cac mau thi nghiém, diéu
nay cho thay da chudt bi anh huong va lio hoa dudi
tac dong cua tia UV. O nhém dugc bdi ché pham
FGF-2 25 ng, két qua quan sat bén ngoai cho thay
da van giit dugc d6 mém mai, min mang, dan hoi,
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chi xuét hién mot s§ vét nhin nong, kho nhan thiy
bang mét thuong. V& ciu triic md hoc, 16p biéu bi
mong vai it 16p té bao, 16p trung bi khong co dau
hiéu elastosis trong tt ca cic mau thi nghiém, twong
duong véi da binh thuong ctia chudt. Nhitng két qua
nay cho thiy ché pham FGF-2 c6 kha ning giam tac
dong co hai cua tia UV 1€n da chudt khi duoc thoa
lién tyc trong 3 tuan. Didu ndy ma ra trién vong sir
dung ché pham FGF-2 25 ng nhu mot san pham
dudng da day tiém ning.
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4. KET LUAN
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