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ANH HUO'NG IN VITRO CUA NANO BERBERINE
LEN SU’ CO GEL COLLAGEN CUA NGUYEN BAO SOI NUO'U NGU O’

TOM TAT

Muc tiéu: nghién cltu vai tro ctia Nano Berberine
trong qua trinh lanh thuagng trong miéng bj anh hudng
bai nhiéu yéu t6 khac nhau, muc tiéu nghién clru danh
gia anh hugng cua Nano Berberine 1&n ddc tinh co gel
collagen cla nguyén bao sgi nudu ngudi. Phuong
tién va vat liéu: thu‘ nghlem co gel collagen dugc thuc
hién bang cach cdy té bao vap collagen type I dé tao
geI hinh d”a CoIIagen type I dé tring hgp de tao mang
iuGi sgi mé phong khung collagen trong md lién két.
Nong do Nano Berberine goc la 2%, tuong ducng
20.000 pg/pl. Tién hanh pha lodng dung dich Nano
Berberine goc ra cac nong do 1/10, 1/10% 1/10% 1/10%
Nano Berberine dugc cung cap bai trung tam ngh|en
cttu Trién khai — Khu cdng nghé cao, Thanh phd HO Chi
Minh. Két qua ghi nhan co geI collagen dugc o}
nghlem théc moi trudng tiéu chudn. Céc nghlem thirc
clia méi trudng khdng bS sung dinh dudng va nghiém
thic thi nghlem déu khong ghi nhan co gel collagen.
Tuy vay, khong ghi nhan su’ khac biét co gel collagen
dang ke Vé mat thong ké khi so sanh ca 3 nghlem thirc
Vi ngay 0. Két luan: nghlem thirc moi tru‘dng tleu
chudn cd co gel collagen. Cac nghlem thifc ciia moi
trudng khdng bé sung dinh duBng va nghiém thic thi
nghiém déu khong ghi nhén co gel collagen.

Tur khoa: Nano Berberine, nguyén bao sgi nudu
ngudi, co gel collagen.

SUMMARY
EVALUATION THE IN VITRO EFFECT OF
NANO BERBERINE ON COLLAGEN GEL
CONTRACTION OF HUMAN GINGIVAL
FIBROBLATS
Objectives: In order to provide a scientific basis
for the application of BBr in the healing of gingival-oral
tissues, we carried out a research survey with the aim
of evaluating the in vitro effects of Nano BBr on some
biological properties collagen gel contraction of hGF.
Materials and methods: The collagen gel
contraction test is performed by implanting cells into
type I collagen to form a disc-shaped gel. Type I
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collagen is easy to polymerize to create a fibrous
network that mimics the collagen framework in the
connective tissue. Nano Berberine 2% was diluted 1,
1/10, 1/102, 1/103, 1/104 to the hGF culture plates
that had been incubated for 24h. Use Nano BBr at a
proven non-toxic concentration to evaluate the
biological properties of hGF collagen gel contraction in
cultures containing Nano BBr. Cell culture and tests
were carried out at the Laboratory of Biomedical
Materials and Tissue Engineering, University of Natural
Sciences, Viet Nam National University, Ho Chi Minh
City. Results: The obtained results showed that
collagen gel contraction was recorded in the medium
standard treatment. The standard treatments without
nutritional supplementation and the experimental
treatments did not record collagen gel contraction.
However, no statistically significant difference in
collagen gel contraction was observed when all 3
treatments were compared with 0 day. Conclusions:
Collagen contraction was recorded in the medium
standard treatment. The standard treatments without
nutritional supplementation and the experimental
treatments did not record collagen gel contraction.

Keywords: Nano Berberine, human gingival
fibroblasts, collagen gel contraction.

I. PAT VAN PE

Nguyén bao sgi nudu la loai t€ bao cd vai tro
quan trong trong lanh thuong, duy tri va slra
chita mo lién két nudu. Cung véi tly rang, nhu
chop rang, day chang nha chu, nudu 13 ngudn dé
phan 1ap nguyén bao sgi cho muc dich nghién
cru va diéu tri. Phan lap té€ bao tir nudu cd nhiéu
thuén Igi vi cdt va thu nhan md nudu rat thudng
gap trong diéu tri 1dm sang, qui trinh don gian,
lanh thucng nhanh, it d€ lai di chirng ho3c seo.

Berberine (BBr) la moét alkaloid thu6c nhém
isoquinoline gan day cé dugc su chu y trong
nhitng nam gan day do co tac dung dugc ly nhu
chéng ung thu, khang virus, khang khuan va
khang viém. Mirhadi E (2018)3, cho rang
Berberine dugc chirng minh c6 tac dung tdng
sinh nguyén bao sgi cd ngudn gbc tur day chang
nha chu & ngudi (t€ bao hPDL). Theo nghién clru
cuad Moscato S, et al. (2008)* nguyén bao sgi la
kiéu t& bao ddc biét nhat trong mé lién két loai
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té bao thudng gdp nhat trong cac mo lién két, céd
nguon goc tir nhitng té€ bao trung mo trong phoi
thai va nhitng t€ bao nguyén bao sgi phan chia
trong cd thé trudng thanh. La thanh phan chinh
cla nudu va nguyén bao sgi la t€ bao san xuat
collagen chinh trong nuéu.

Vi xu hudng phat trién cla nha khoa thdm
my va nha khoa phuc hinh trong thgi gian gan
day, mot sd ton thuong tai viing rdng miéng gay
nén do vat thé la nhu: tru cdy ghép, vat thé
dung trong chinh hinh nha... V&i muc tiéu danh
gia anh hudng cla Nano Berberine Ién su co gel
collagen clia nguyén bao sgdi nudu ngudi nham
déanh gia vai tro Nano Berberine c6 cé thé tu sira
nén ngoai bao dé hinh thanh va co lai vét seo &
nguyén bao sdi.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. Poi tugng nghién ciru

- Nghién clru dugc thuc hién tai Phong thi
nghiém k¥ nghé mo va vat liéu Y sinh, TruGng Dai
hoc Khoa hoc Tu nhién - Pai hoc Qudc gia thanh
ph6 HO Chi Minh. T thang 6/2021- 12/2021.

- Thiét ké nghién cku: Nghién clu thd
nghiém in vitro. .

- C80 mau: Nghién cdu tham do, moi thi
nghiém Iap lai 3 lan.

- Chon mau: T€ bao nguyén bao sgi nudu
ngudi (hGF) & thé hé P3 (t€ bao nudi cdy dén lan
chuyén.

thr 3). Nguyén bao sgi nudu ngudi hGF
dugc cung cap bdi Phong thi nghiém ky nghé mé
va vat liéu Y sinh, Trudng Pai hoc Khoa hoc Tu
nhién, Pai hoc Qudc gia Thanh phd H6 Chi Minh.

2.2. Phuaong phap nghién ciru

Chuan bi té bao. Xac dinh sd lugng t€ bao
trong Flask nudi cady. Xac dinh lugng huyén phu
t& bao can 18y dé dam bao mat do 10 t& bao/gel
cho thir nghiém co gel collagen.

Chuén bi nghiém thic:

Thuc hién 6 nghiém thirc véi 18 giéng:

- Nong d6 Nano Berberine khong gdy doc da
dugc khao sat trong ndi dung 1.

- MGi trudng nudi cay co FBS 10% (nhom
chirng duang).

- MG6i trudng nudi cay khong huyét thanh
(nhém chirng am).

- Gel collagen khong chira hGF.

Tién hanh tha nghiém

- Tron 50 pl huyén phu t€ bao vao 100 pl
dung dich collagen type I dam bao mat d6 10* té
bao/gel roi cho vao moi giéng cua dia 96 giéng.

- Pem U dia & 37°C, 5% CO: trong 24 giC.

- Tach gel ra khdi thanh giéng bang cach
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chay nhe dau tip pipet 100 pl doc theo cac mép
gel can than dé khdng bi cat hodc rach gel, dam
bao khong cé gel bam vao dia.

- Hut hét dung dich ra khéi giéng.

- B& sung vao giéng 100 pl mdi trudng nudi
cay cb huyét thanh.

- Bem U dia & 37°C, 5% CO2 trong 24 gid.

- Hat hét méi trudng nudi cdy va bé sung
100 pl nghiém thlc d& chuén bi.

- Bem U dia & 37°C, 5% CO> trong 30 phdt.

- Hut hét nghiém thirc va bd sung 100l méi
truGng nuoi cay co huyét thanh.

- Pem U dia & 37°C, 5% CO:..

- Thay moi trudng 3 ngay/lan.

- Chup hinh cac gi€éng ¢ méc 0 gid va 7 ngay.

Tiéu chudn dinh gid. Cic mau gel
collagen & tirng nghiém thi'c dugc chup anh
bang mdy anh ky thudt s6 cd vi tri cd dinh. Dién
tich bé mat gel dugc xac dinh tir hinh anh thu
dugc véi phan mém Imagel (Vién y t€ Qudc gia
My). D€ tiéu chudn hda cho viéc so sanh, mic
ddé co gel dugc xac dinh bang phan trdm cla
dién tich gel & thdi diém sau 7 ngay so véi dién
tich gel ban dau (0 giG) trong méi giéng. Phan
tram dién tich gel collagen sau 7 ngay cang nhé
thi kha nang co gel collagen cang cao, diéu nay
dong nghia vGi Nano berberine c6 anh hudng
lam tdng co gel collagen. Néu phan tram dién
tich gel collagen cia Nano berberine sau 7 ngay
tuong dudng véi nhém chidng ducng thi Nano
berberine khong anh hudng co gel collagen theo
nghién cl'u Ngo P (2006) °

Phan tich va xtf ly s6 liéu nghién clu: Sur
dung phan mém GraphPad Prism version 7.0
(GraphPad Software, CA, USA) cho phan tich
thdng ké. St dung kiém dinh t-test cho viécphan
tich gilra cdc nhédm thi nghiém khac nhau, véi
mUc y nghia thong ké p<0,05.

Il. KET QUA NGHIEN cU'U

Bang 3.1. Nghiém thiac danh gia tac
dong cua Nano Berberine 2% x 107 Ién su’
co gel collagen cua hGF

Ngay 0 Ngay 7
CM10 F12 B-CM
Pial]| 100% | 97,2% | 142,8% |115,6%
bia2 | 100% 95,9% 123,9% |102,5%
bia3 | 100% 89,4% 117,1% | 108,2%

F12: MGi truGng cd ban DMEM-F12 (khéng co
b6 sung FBS), CM10: Mdi trudng nudi ciy day du
(c6 b6 sung 10% FBS); B-CM: M6i trudng nudi cay
day du cd bd sung Nano Berberine 2% x 10,

Tac dong cua Berberine Ién sy co gel
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collagen clia HGF dugc danh gia thong qua thi
nghiém trén 3 dia tai ngay 0 dé tham chiéu va 3

nghiém thdc CM10, F12, B-CM tai ngay 7 dé
danh gia co gel collagen.

Bang 3.2. Dién tich co collagen tai ngdy 0 va ngay 7

Ngay Ngay 0 Ngay 7 TB = PLC [KTC 95%] pl p2

CM10 100% 94,2% =+ 4,2% [83,8% - 104,5%] 0,135 0,067
F12 100% 127,9% =+ 13,3% [94,9% — 161%] 0,068 0,071
B-CM 100% 108,8% % 6,5% [92,5% — 125%] 0,146 1

Két qua danh gia ti 1€ dién tich mau trén dia
colagen; TB + PLC: Trung binh + D4 1éch chuén
pl: Kiém dinh so sanh su khac biét giita
ngay 7 vdi ngay 0;
p2: Kiém dinh so sanh su khac biét tai ngay
7 gira cdc nhom
F12: Moi trudng cd ban DMEM-F12;
CM10: Mdi trudng nubi cdy day da (co bd
sung 10% FBS);
B-CM: M@&i trudng nudi cdy day du cd bd
sung Nano Berberine 2% x 10
Khi so sanh ca 3 nghiém thdc véi ngay 0,
murc d6 co gel collagen & ngay 7 cé su khac biét
khi so sanh gilta cac nghiém thirc khac. Dac biét
trong do, két qua cho thay nghiém thirc CM10 cd
su co dang ké khi so sanh vai F12. Su co gel
collagen gilra nghiém thirc CM10 va B-CM khong
khac nhau vé mat thGng ké.
160%
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Biéu db 3.3. Phan tram dién tich
co collagen tai ngay 7
CM10: Mdi trudng nudi cdy day du (cé bo
sung 10% FBS);
F12: Moi trudng cd ban DMEM-F12;
B-CM: M&i trudng nudi cdy day du cd bd
sung Nano Berberine 2% x 10

IV. BAN LUAN i

Nguyén bao sgi nudu de phan lap, nudi cay
va tang sinh trong diéu kién in vitro lam cho
nguyén bao sgi nudu tr§ thanh moét ngudn té
bao hdp dan cho cac nghién clfu cd ban va cho
cac phuang thic diéu tri dua trén té bao. O cac
nudc, nguon té bao nay da dang dugc quan tam
nghién ctfu va 'ng dung diéu tri cac bénh rdng
miéng va cac bénh khac. M6 hinh nguyén bao sgi
nudu hién van 13 phuong tién gildp tim hiéu co
ché tac dong va cung cap bang ching cé Igi hay
c6 hai cho tién trinh lanh thuong cla nhiéu tac

B-CM

nhan va nhiéu phuagng thirc diéu tri méi trong do
c6 laser. Nghién ctu nay da st dung ngudn té
bao tu phan 1ap t&r mé nudu dé€ lam déi tudng
nghién clu nhu cach lam cla tac gia Damante
CA (2009)2. Ban chat trung mé6 cta ngudn t€ bao
thu nhan cung da dugc xac dinh thong qua quan
sat hinh thai t€ bao va danh gid su biéu hién
marker ddc trung bang phugng phap nhudém hda
té bao mién dich va cach nhan dién nay la gan
giong vdi nghién clru ctia Damant (2009)1.

Theo Yu G (2017)8 quén thé nguyén bao sgi
thu nhan t& m6 nudu cé kha nang chira té bao
goc da tiém nang. Vi cac yéu cau vé tang trudng
in vitro tuong tu nhau nén hai loai t€ bao nay cd
thé€ dugc phén I8p theo cing mt phuang phap
tr cung mot mau mo. Viéc thém vao két qua
nhan dang va xac dinh ti 1€ t€ bao goc da tiém
nang trong quan thé t€ bao thu nhan tir nudu
rang nhu nghién cu nay sé giip mdé rong kha
nang Ung dung cho ngudn té€ bao da phan Iap.

Theo nghién cltu cla Vernon R B (2002)7
mot th nghiém mic dé co gel collagen dién
hinh, cac t€ bao dudc nhing trong mét mang
lugi hinh dia (gel) cla cac sgi collagen loai I tu
nhién sé nén cac sgi va do do, lam gidam dudng
kinh cia dia collagen. Mic dd co thdt cua
collagen thudng dugc dinh lugng bang cach do
dudng kinh hoac dién tich cla dia dém. Trong
qua trinh xét nghiém murc do co gel collagen, ma
sat hodc d6 bam dinh (hodc ca hai) gilta gel va
dung cu nudi cdy cta ching cd thé khién gel bi
co lai khong hoan toan hoac cé hinh dang méo
mo. Su xuat hién nhu vay lam gidm kha nang tai
lap va db tin cdy cla phép do kich thudc gel. D&
giai quyét nhitng van dé nay, tac gia da phat
trién mot thir nghiém muc dé co gel collagen ho
trg bai dau dé tao ra mot moi trudng cd dd ma
st va do bam dinh thdp xung quanh gel
collagen dang co lai. Th&r nghiém mirc do co gel
collagen R dugc thuc hién vdi thi€t bi don gian
va dugc thuc hién dé dang, nhay cam va ludn
tao ra cac gel hoan chinh nhat quan vdi su bién
dang t6i thiéu.

O m6 nudu ngudi, nguyén bao sgi la loai té
bao chiém chu yéu trong thanh phan t€ bao cua
mo lién két nudu. Trong 1cm3 md lién két nudu
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c6 khoang 200x106 nguyén bao sgi, chiém
khoang 5% thé tich. Nguyén bao sgi thudng ¢
dang thoi hay dang sao vdi it nhanh bao tuong,
nhan tron hay bau duc ndm gitra t€ bao. Nguyén
bao sgi dudgc bao quanh chdt ché bdi cac sgi
collagen va phan b6 quanh cac mach.

Su' co vét thuong cé thé dugc md hinh hda
in vitro bdng cach cdy nguyén bao sgi vao gel
collagen dang sgi trong méi trudng cod huyét
thanh. Collagen sé co lai trong vong 1-2 ngay.
Su’ co gel collagen lam co rit vét thuagng va thu
hep vét seo. Phuang phap nudi cay té bao trong
gel collagen da trung hgp mé phdng méi trudng
sinh ly pht hgp han moi truGng nudi cdy té bao
binh thudng vi t& bao c6 thé nhan nhiing tin hiéu
tuang tu vai diéu kién in vivo 2

Tac dong cla Nano Berberine 1én su’ co gel
collagen clia hGF dudc danh gia thong qua thi
nghiém trén 3 dia tai ngay 0 dé tham chiéu va 3
nghiém thirc CM, F12, TN tai ngay 7 dé€ danh gid
co gel collagen.

Khong ghi nhan su khac biét co gel collagen
dang k& vé mét thdng k& khi so sanh ca 3
nghiém thirc véi ngay 0. Mc do co gel collagen
G ngay 7 co su khac biét gilra cac nghiém thdec.
Trong do, nghiém thirc CM ¢b su’ co dang ké khi
so sanh véi F12. Su co gel collagen gitra nghiém
thrc CM va TN khong khac nhau vé mat thdng ké.

MUrc do co gel collagen & ngay 7 co su khac
biét gilra cac nghiém thdc. Trong dd, nghiém
thirc CM c6 su co dang ké khi so sanh véi F12 va
TN. Su co gel collagen gilra nghiém thirc F12 va
TN khong khac nhau vé mat thong keé.

Su téng hgp collagen tir nguyén bao sgi
trong khung ngoai bao chi xay ra khi cé su hién
dién clia ap luc oxi cao, su hién dién cta nghiém
thifc CM gia tang su khuéch tan oxi vao mo tao
thuan Igi cho qua trinh sira chita va hinh thanh
collagen ctia vét thuong °.

Theo nghién clru cla Rui Zhou vao nam
2021 ti€én hanh nghién clru vé kha nang lanh
thuong nhanh cua BBr cho thay viéc diéu tri
bang BBr d3 lam ti&ng dang ké kha ndng lanh
thuong tdng cudng téng hop chat nén ngoai
bao. Phan tich sau han cho thay BBr da kich hoat
TRxR1 (fc ché tin hiéu JNK do do protein nay lam
giam thioredoxin cling nhu cac chat nén khac, va
dong vai trd trong chuyén hda selen va bao vé
chdng lai stress oxy hda va qua trinh chét té bao,
tr dé thic day tdng sinh t& bao. Matrix
metalloproteinase 9 (MMP9) bi gidam, yéu to
chuyén ddi tdng trudng B1 (TGF-B1) tdng va cac
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chat &c ché mé cia MMP 1 (TIMP1), gilp day
nhanh qua trinh chira lanh vét thuong ©.

Pay la nghién clru budc dau vé anh hudng
cla dung dich Nano BBr trén t€ bao ciia mé nha
chu (hGF) — in vitro. Nghién c(ru cung cadp bdng
chiing vé dbc tinh cling nhu cac bang ching
khac vé co gel collagen cta dung dich Nano BBr
doi vdi t€ bao. Két qua ciling cho thady moi trudng
va diéu kién thich hgp véi tdc dong ctia Nano BBr
Ién nguyén bao sgi nudu ngudi.

V. KET LUAN

Két qua nghién clru thu dugc cho thay co gel
collagen dugc ghi nhan & nghiém thdc moi
trudng tiéu chudn. Cac nghiém thic cia moi
trudng khéng bé sung dinh duBng va nghiém
thirc thi nghiém déu khoéng ghi nhan co gel
collagen. Tuy vay, khéng ghi nhan su khac biét
co gel collagen dang k& vé méat thdng ké khi so
sanh ca 3 nghiém thirc véi ngay 0.

Mirc do co gel collagen & ngay 7 cé su khac
biét gilta cac nghiém thdrc. Trong dé, nghiém thirc
mdi trudng tiéu chudn cd su’ co dang ké khi so
sanh vdi nghiém thdc cia mdi trudng khdng bd
sung dinh duBng va nghiém thirc thi nghiém. Su
co gel collagen gilta nghiém thirc cla moi truGng
khéng bd sung dinh duBng va nghiém thic thi
nghiém khong khac nhau vé mat thong keé.

TAI LIEU THAM KHAO

1. Damante CA (2009), "Effect of laser
phototherapy on the release of fibroblast growth
factors by human gingival fibroblasts", Lasers Med
Sci November, 24 (6), pp. 885-891.

2. Matthias Chiquet, Christos Katsaros,
Dimitris Kletsas (2015), "Multiple functions of
gingival and mucoperiosteal fibroblasts in oral
wound healing and repair”, Periodontol 2000, 68
(1), pp. 21-40.

3. Mirhadi E, M. Rezaee, B. Malaekeh-Nikouei
(2018), “Biomedicine & Pharmacotherapy”, Nano
strategies for berberine delivery, a natural alkaloid
of Berberis, 104, pp. 465-473

4. Moscato S, et al (2008), “Interaction of human
gingival fibroblasts with PVA/gelatine sponges”,
Micron, 39(5), pp. 569-579.

5. Ngo P, Ramalingam P, Phillips J A, et al
(2006), "Collagen gel contraction assay", Methods
Mol Biol, 341, pp.103-9.

6. Rui Zhou, Changpei Xiang, Guangzhao Cao,
et al (2021), "Berberine accelerated wound
healing by restoring TrxR1/JNK in diabetes",
Clinical Science, 135 (4).

7. Vernon R B, Gooden M D (2002), "An improved
method for the collagen gel contraction assay". In
Vitro Cell Dev Biol Anim, 38 (2), pp. 97-101.

8. Yu G (2017), "Gingival Fibroblasts as Autologous
Feeders for Induced Pluripotent Stem Cells", J
Dent Res, 95 (1), pp. 110 -118.



