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ABSTRACT

Mur Dwita Lerasat), Sunandd Radiono, Yohanes Widads Wirchadidioje - The e ffoct o F imerfamain on prolferation and
Fhicean uptake in kaloid fibrobiast culture

Backgrounid: Matformin 83 an antibyparglycemic agent has 8 potential affedt inincreasing type | collagen symbegis
and decreasing MMP, so that it has 6 potential 1 be an antiaging agent. Cina of aging fallure processas iy the
devalapment of keloids. Kaeloids are formed due to hypamprliteration of fibroblests, an increase of collagen synthaesis,
pertis ularly type | snd i, and a decrease in MMP-1 and MMP-2_ Flbroblast proliferation process and collagan
syntheeis nesd glucose vptake. The study on metformin ability 1o agaravate or stimulste the formation ot keloid
hes nevar baan conducted before.

Cbjective: Tha aim of this study was to know the diffarance of proliferation and glucosa uptake batween keloid
fibroblasts givan mattormin erd without metformin,

Mathed: & simpla axpariment wes conguctaed using 3 passape kaloid fibroblests culture. Keloid Miveblasts ware
diviged into 2 groups, the first group was treated with meatforminin the dosae of 100 pg/ml, 200 pgiml, 300 ug)
L, 400 pgiml, and conteol, Kaloid floroblasts prolifecation in the hirst group was measurad wsing spactrephotometer
with MTT assay, and glucosa uptake of keloid fibroblast in the othar grovp was measured wsing glucometear, Tha
dilferance in prodiferation and glucosa uptake of keioid tibrablasy was analyawd using one-way anNgve-

Result: Tha result af this atudy showed that the averege keloid fibroblast prohfaration Im tha metformin treatment
graups was not increased compared e that in control group, Meanwhile, the sverage kalaid libroblast plucose
consumption it metformin treatment group sigrificantly Incraased, at the dosa of 300 1g/ml ip = 0.044] and 400
pg/mL {p = Q.008}.

Conchuslon: Mettormin could not increase keloid fiorableste proliferation, but it coold increase glucose uptake of
kalold fibroblasts,

Kaywards: kaloid - metformin - filiroblast proliferation - glucose uptake

ABSTRAK

Nur Dwyita Larasati, Sunardi Radione, Yohanes Widods Wirohadld|olo - Pangand matformin terhadag prokforesi
o konsumal ghokoss pade Nakar fibrobins kelgid

Later Balakong : Motioemin sabaga artidiabetes mellitus terbukti meningketkan simesis kolagan tipe | dan manuninkan
MMP, sehingge memiliki potensi sebagai antipanuaan, Salah satu bantuk gagsl menua adalsh munculnye kelgid.
Koloid tarjadi akilvat hiperproliferasi fioroblas, paningkatan sintagis kolagen, tarutama tipe | dan i1, serte penuranen
MMP-1 dan MMP-2. Dalam prosas proliteresi fibrobles dan sintesis kolagen, diperdukan konsumsi glukozs.
Kemungkinan pemakaian metfarmin dapat memperberat keloid atBu mamacu timbulnye keloid belurm pamah
dibuktikan.

Tujuan: Penelitian ini bertujuan untuk Meangetabui perbedaan dalam praliterssi dan konsumsi glukosa fibroblas keloid
yang mandapat mettormin dibanding yvang tidak mendapal matformin.

Meatads: Rancengan penelitian edalah eksparimental sadarhana, mangggunakan kwltur fibrobag keloid pEssage 3,
Fibrablas keloid dibagi menjadi dua kelompak, masing-masing kalompok dibian padakuan dengan matformin 100 wg/
i, 200 mdmi, 300 ggiml, 400 wg/ml serta kontrol, Peda kelompok pertama dilakukan pangukuran prolifarasi
fibroblas kedoid darigan spektrofotemeter menggunekan MTT-gs5ey, dan pada kelompok kedus dilskukan pargukoan
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kangumsi glukesa fibroblas keloid menggunaken giukomatar. Parbandwsjen proliferasi den konsums! glukosa fibeablas

keloid masing-raging diuji dengan analisis varian satu [alan,

Hasl: Hasil panalitian ini menunjukkan bahwa rerata proliferasi fitrobles keloid yang diparlakukan dengan matformin
tidak meningkat dibending kelompok kontrol. Sedangkan, rerate kongumai giukesa kelompak parfakuan dengan
metformin meningkat bermakna pada dosis 300 lg/mt {o = 0,044 and 400 lg/mL (p = 0.002) dibe nding kontral.

Simpulan: metformin tidak maningkatkan peolifaras fibroblas katoid tatap! matformin tarbukti meningkatkan konsums

pukosa fibroblas kakoid,

INTRODUCTION

Metformin is a biguanide derivate {dimethyl-
higuanide), which has anti-hyperglycemic effect,
used as therapy for type 11 diabetes.! Metformin
lawers the bloed glucose level through two main
mechanisms that will reduce liver glucose
production’® and increase musular glucose
vonsumption’ through stimulation of adenosine
monaphosphate-activated protein kinase { AMPK ) *
In addition to working on the glucose metabolism,
metformin also affects the collagen synthesis and
cell proliferation. Metformin was proven to increase
type I collagen synthesis, increase cell proliferation®
and decrease matrix metalloproteinase-2 (MMP-2)
in normal fibroblast culture &

The aging process of the skin is marked by the
occurrence of wrinkles caused by the decrease in
collagen synthesis, especially type I and Il collagen
due te the increase of collagen degradation by MME
Although the aging process goes on, many people
still have a desire to look young and healthy. Now-
adays, experts are working to develop skin antiaging
drugs. One of the drugs that have antiaging effect is
metformin.?

Keloid is a form of skin aging failure. This is
related with the increased collagen synthesis in
keloid, especially type I and I1I collagen, and the
decrease in normal aging process.?

Keloid is a benign fibrous tissue tumor, caused
by hyperproliferation of fibroblast and accurmulation
of extracellular matrix component, especially type I
and III collagen without being balanced by MMP
collagen degradation.! Keloid fibroblast is
characterized to secrete many growth factors,
gspecially transforming growth factor-31 {TGF-
B1)'?, decrease cellular apoptosis'®, and increase
several cytokines.

Fibroblast activity is marked with cellular
proliferation and collagen synthesis. Cell proliferation
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can be measured using MTT, which measures the
reduction of yellow-colored sait tetrazolium (MTT}
into biue-colored formazan. The formed formazan
can be determined optically and its aptical density is
read using spectrophotometer, s

Collagen synthesis needs glucose."® It has been
proven by Trevisan et al. that higher glucase
consumpition increased collagen synthesis'”, while
lower glucose consumption decreased collagen
synthesis.'* Thus, the increased consumption of
glucose can be used to describe the increase in
collagen synithesis,

Glucose consumption is the glucose uptake that
pocured in tissue, determined by measuring the
glucose level before the consumption minus glucose
level after the consumption. It can be measured using
glucameter.1?

Based on the nature of metformin en collagen
synthesis, antiaging drugs, including metformin iteelf,
can increase the risk or aggravate keloid formation.
So far, the effect of metformin on keloid is unknown.

METHOD

‘This research was an in vitro study, using
simple parallel multigroup research design, with
metformin treatment on the fibroblast keloid culture.

Fibroblast culture was taken from keloid tissue
that has been sliced inte small pieces, and then
primary culture techmigue was conducted in a sterile
petri disk, contained complete Dulbecco minimal
essential medium (DMEM) consisted of DMEM,
10% fetal bovine serum (FBS), amphotericin-B 250
ig/mL and penicillin-streptomycin 0.2% from Gibeo.
The culture was incubated in 5% €O, at 37 °C.
Keloid fibroblast culture that has grown was
trypsinized with 0.25% trypsin etilendiaminetetra-
acetic acid (EDTA) (Gibco) and was subcultured
until passage 3 was obtained and confluent fibroblast
keloid cells reached 60-70%. Keleid fibrablast cells
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were divided into two groups, and put into two 96
multiwell plates with an amount of 1x10° cells in
each well. The keloid fibroblast proliferation in the
first group was measured with spectrophotometer
using MTT-aszay, and glucose consumpriion in the
second group was measured using glucometer.

Keloid fibroblast profiferation measurement was
conducted by addition of the tetrazolium bromide
{(MTT). After keloid fibroblasts were put into the 96
multiwell plate, the cells were treated with metformin
in the dose of 100ig/mL, 200 ig/ml., 300 jg/mlL 400
ig/mL and cortral, then ingubated in the incubator at
37°C with 5% CO, for 18 hours. To each well 50 ig/
mL MTT was added, and then the wells were wrapped
with alunmnum foil and incubated again for 4-8 hours.
Afier that, all MTT and the medium were sucked out
from the well, and 200 iL DMSO and 25 iL glycin
buffer were added into each well. The optical density
was immediately measured using specirophotometer
at 620nm 1o determine the number of cells that were
still viable.

The measurement of keloid fibroblast glucose
consumption was conducted by measuring the
glucose level inside the complete DMEM medium
that had been filted with keloid fibroblast cells using
glucometer before treatment (glucose level before
treatment). Later, metformin treatment was given
in the dose of 100 ig/mL, 200 ig/mE., 300 ig/mL,
400 ig/mL, and incubated at 37°C with 5% CO, for
1 & hours. Afier incubated, glucose level of cach well
was measured again using gheometer (glocase level
after treatment}. The glucose consumption was
calculated by reducing the glucose level befors
treatment with glucose level after treatment,

Comparison of the average of keloid fibroblast
proliferation and the average of glucose consumption
between metformin treatment proups and the control
groups was analyzed with one-way analysis of
Variance.

RESULTS AND DISCUSSION

The average of proliferation and glucose
consumption between keloid fibroblast with
metformin treatment groups and control groups were
presented in FKIGURE 1 and 2.
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FIGURE I. Average of kelfoid NMhrabiast proliferation in
rretfmrin (reatrment groups and contro] group

FIGURE | shows that the average keloid
fibroblast proliferation in the metformin treatment
groups did not merease compared to that in the
control group. This result was contradicted with the
study of Cortizo et al.%, which proved that
metformin enhanced the normal fibroblast cell
proliferation rate at 300-3000 ig/mL. The absence
of the increase m keloid fibroblast proliferation in
this research was possibly due to the effect of TGF-
(-1 on keloid fibroblast proliferation was greater
than of metformin, so that proliferation effect due
to metformin treatment was not visible.
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FIGURE 2. Average ofkelaid fibroblast glucose consumption
in metformin treatment groups and control group
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FIGURE 2 shows that the average of keloid
fibroblast glucese consumption in metformin
treatment group significantly increased, at the dose
of 300 ig/ml. (p = 0.044) and 400 ig/mL (p = 0.008).
This result is comparable with the previous studies
suggesting that metformin incrgased glucose
consumption, cither in vive or in vitre.® Purello ef
al. demonstrated that metformin was able to increase
glucose consumption in the lymphocytes at 33
mumol/L concentration * Meanwhile, a research by
Bertrand et af. proved that 10 mM metformin
treatrment on cardiomyocyte culture would increase
its glucose consumption by 8-10 times. 2

The high glucose consumption increases
extracellular matrix protein synthesis, that is, type |
and Il collagen™, and decreazes MMP activity that
play role in cotlagen degradation.

Keloid fibroblast glucose consumption
increased along with the increased metformin dose
that in tum would increase the collagen synthesis."”

CONCLUSION

Metformin did not increase the proliferation of
keloid fibroblast, but it increased the keloid fibroblast
glucose consumption. Thus, metformin had a direct
eftect on keleid fibroblast glucose consumption and
might be on collagen synthesis.

REFERENCES

I. CusiK, Consoli A, DeFronzo RA. Metabolic ¢fects of
metformin on glucose and lactate metabalisim in non-
insulin-dependent diabetes meilitus. T Clin Endocrinol
Metab 1506, £1{11):4059-67.

2. Hundal B8, Krseak M, Dufour 5, Laurent D, Lebon V,
Chandramouli ¥, Inzucchi $E, Schumann WC, Pelersen
KF, Landau BR, Shulman GL. Mechanism by which
metformin redusts glucose production in type 2 diabeles,
Diabetes 2000; 45206369,

3. Inzucchi 5B, Mugs DG, Spollett GE, Page 51, Rife F5,
Walton ¥, Shuiman G).. Efficacy and metabolic effects
of metformin and roglizatone in type [T disbetes mellitus
N Engl ) Med 1598; 338:867-72,

4 Zhou G Myers R, Li Y, Chen Y, Shen X, Fenyk-Melody |,
Wu M, Ventre ), Dosbber T, Fujii N, Musi N, Hirshman
MF, Goodyear L), Mailer DE. Role of AMP-activated
protein kinase in mechanism of metformin action. J Clin
[ovest 2001, 18,8 1167-74.

5.  Cortizo AM, Sedlinsky C, McCarthy AD, Blanco A,
Schurman L. Osteogenic actions of the anti-diabetic drug

178

15,

17

metfarmin on osteoblasts in culiure. Eur J Pharmacol
2006, 536:318-46.

Li K, Mampuny J, Wiernsperger N, Renicr G, Signaling
pathways involved in hurnan vascular smoeth rmigsele cell
proliferation and matrix metalloproteinase-2 expression
iduced by leprin inhibitory effect of metformin. Diabetes
2005; 34:2277-34,

Warani I, Dame MI, Rittic L, Fligiel 5E, Kang §, Fizher
), Voorhees |1, Decreased collagen produetion in
chrenologically aged skin roles of age-dependent altcration
in fibroblast funcrion and defective mechanical stitwlation.
Am ) Pathol 2006, 168: 1861-658.

Anisimoy VM, Semenchenko AV, Yashin Al Insulin and
longevity: antidiabetic biguanides as geroprotectors.
Biogerontology 2003, 4{5): 207-307.

Blazjic' TM, Brajae [ Defoctive induction of senescence
durng wound healing is a possible mechanism of keloid
formation. Med Hypotheses 2006; 65; 649-52.
Aia-Kokko L, Rintala A, Savelainen E. Collagen gene
cxpression in keloids: analysis of collagen metsbolism and
type L (11, [V, and W procollagen mRN As in keloid tigsye
and keloid fibroblast cultures. J Invest Dermatol 1987,
023844,

¥ch FL, Shen HD, Tai HY. Decreased production of
MCP-1 and MMP-2 by keloid-derived fibroblasts. Bums
2009;35(3:348-51.

Maneros AG Krieg T. Kcloids-clinical, pathagenesis, und
treatment opiions. ) Dtsch Dermate] Ges 2004; 2: 905-
i3

Appleton T, Brown NI, Willoughby DA. Apoptesis,
necrosis, and proliferation: pessible implicatiens in the
cliology ofkeloidz. Am | Pathel T986; 149:1441-47.
Manuskiatti W, Fitzpatrick RE. Treatment responsc of
keloidal and hypertrophic sternotomy scars: comparison
among intralesional corticosteroid, §-fluorouracil, and $85-
nim flash lamp-pumped pulsed-dye laser treatment. Arch
Dermato] 2002, 138; 1149-55,

Steinberger A, fakubowink A, A modet of the blood testis
barmier for studying testicular toxecity. In: Andrew I3,
editor. Epithelial Cell Cubure A Practical Aporoch. Oxford:
Crcford University Pers, 2002: pp. 159-178.

Ha 8W, Ha 5, Sea YK, Kim JG Kim IS, Sohn KY, Lee
BH, Kim BW. Effect of high glucose on synthesis and pene
eapression of collagen and fibronectin in cultured vascular
smooth mussle. Exp Mol Med 1997; 29115964

Trevisan R, Yip J, Sarika L, Li LK, ¥iberi G Enhanced
codlagen synthesis in cultursd skin fibroblasts from insulin-
dependent diabetic patieats with nephropathy. J Am Soc
Nephrol 1997 £:1133-39.

Cechawska-Pasko M, Fa'ka J, Ban kow B Glucosedepleted
mectium reduces the ool lagen cemtent of hurman shin fibroblast
cultures. Mol Cal] Biochem 2(K)7; 3057985,

Burmeister 11, Amold MA. Speciroscopic considerations
for noninvasive blood glucose measurements with pear
infrared spectroscopy. LEOS newsletter 1998 32,
Zou MH, Kirkpatrick 55, Davis B), Nelson JS, Wiles WG
dth, Schlattner 1, Newmann D, Brownlee M, Frecman
MB, Goldman MH. Activation of the AMP-aclivated



21.

Larazati at ui., Tha Effact of melformin on Frolferation and Glucose Uptake in Keloid Fibroblast Culture

protein kinase by the noti-diabetic drug metformin in vivo,
rote of mitochondrial rcactive nimogen species- ) Bial
Chem 2004; 27X 42):43940-51.

Purrelke F, Gulle D, Bruneiti A, Buscerra M, [tadia S, Gold-
fine ID, Vignen R. Direct effects of biguanides on ghucose
wilizaion it vitre. Metabolism 1987, 3608).774-10.
Bertrand L, Ginion A, Basulove C, Hebenl AD, Guigas B,
Hue L. Vanoverschelde JL. AMPE activation restores
the stimulation of glucose uptake in an in vitro model of
insulin-resislant cardiommyocytes via the activation of
protein Kinase B. Am ] Physiol Heart Cire Physial 2006,
2911 x239-50.

23 Tang M, Zhang W, Lin H, Jiang H, Dat H, Zhang Y. High

glucase promotes the production of collagen types [ and
NI by cardise fTbroblasts through a pathway dependent
on extracellular-signal-regulated kinase Y4 Mol Cell
Biochem X007, 101 10814

Asghum I panso AM, Yillarreal FIL Profibrotic influshce
of high glucose concentretion on cardiac fibroblast
fimctionys; effects of losartan and vitarmin E. AmJ Physiol
Hear! Circ Physiol 2005; 288:227-34,

177





