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KISA OZET

METFORMININ LiPID METABOLIZMASI UZERINE ETKILERININ 3T3-L1
HUCRELERINDE INCELENMESI

Hatice DURAL

Obezite, gliniimiizde giderek artan bir prevalansa sahip bir halk saglik sorunu olarak pek
¢ok kronik hastaligin temelini olusturmaktadir. Metformin ise Ozellikle tip 2 diyabet
tedavisinde yaygin olarak kullanilan anti-diyabetik bir ilagtir. Metformin son yillarda,
obezite ve lipid metabolizmas1 {izerindeki etkileri olduk¢a dikkat ¢ekmektedir.
Metforminin obezite ve lipid metabolizmasinda etkilerinin molekiiler diizeyde
anlasilabilmesi i¢in in vitro obezite ¢alismalarinda siklikla tercih edilen bir model olan
3T3-L1 pre-adiposit hiicre hatt1 kullanilmustir.

Bu tez c¢alismasinda farklilastirilmis 3T3-L1 adiposit hiicrelerine metformin
uygulamasiyla lipit metabolizmasinda gorev alan bazi temel proteinlerin ekspresyon
seviyelerine etkisi arastirilmasi amaclanmistir. Bu baglamda {i¢ farkli deney grubu
olusturulmustur: Kontrol grubu, farklilagtirilmis hiicre grubu ve farklilastirilmis hiicrelere
metformin uygulanmis grup.

Pre-adiposit 3T3-L1 hiicrelerinin farklilagsmaya indiiklenmesi i¢in pre-diferansiyasyon
ortami (IBMX, DEX, Insiilin) ve diferansiyasyon ortamui (Insiilin) kullanilmustir.
Metformin uygulamasi farklilastirma siirecinde gergeklestirilmistir.

Hiicrelerden izole edilen proteinler Western Blot yontemiyle analiz edilmistir. Lipid
metabolizmasinda rol oynayan PPAR vy, SREBPlc, FASN ve ACC proteinlerin
ekspresyonlar1 GAPDH referans proteini kullanilarak degerlendirilmistir. Elde edilen
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bulgular farklilastirma grubu ile kontrol grubu karsilastirildiginda mevcut proteinlerin
ekspresyon diizeylerinde beklenenin aksine bir azalma gézlemlenmistir. Ancak metformin
uygulanan grupta farklilastirma grubuna gore anlamli bir artis gdzlenmistir. Bu durum
metforminin farklilagsma sirasinda olusan baskilanmay1 tersine c¢evirerek adiposit
hiicrelerinin fonksiyonlar1 tizerinde diizenleyici bir etki yarattigini géstermektedir. Protein
ekspresyonlarindaki  degisiklikleri desteklemek amaciyla qRT-PCCR  yontemi
gerceklestirilerek genlerin mRNA ekspresyonlar1 analiz edilmistir. Gen ekspresyon
analizleri, protein ekspresyonlarindaki degisikliklerle uyumludur. Farklilasma grubunda
kontrol grubuna kiyasla gen ekspresyonlarinda azalma, metformin uygulamasiyla
tekrardan bir artma gozlemlenmistir.

Sonug olarak bu tez ¢aligmasinda metforminin yalnizca glukoz metabolizmasina degil,
adiposit hiicrelerinin farklilagmasi ve lipit metabolizmasi tizerindeki diizenleyici bir etkisi
oldugunu ortaya koymaktadir. Bu tez calismasi kapsaminda metforminin adiposit
hiicrelerinin fonksiyonlar1 ve lipit metabolizmasi tizerindeki etkileri ilk kez bu 6zgiil
protein ve mRNA paneli iizerinden degerlendirilerek metforminin potansiyel lipit
metabolizmasindaki regiilator 6zelliklerine 1s1k tutmustur.
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ABSTRACT

INVESTIGATION OF THE EFFECTS OF METFORMIN ON LIPID METABOLISM
IN 3T3-L1 CELLS

Hatice DURAL

Obesity is an increasingly prevalent public health issue today and forms the basis of many
chronic diseases. Metformin is a widely used anti-diabetic drug, especially in the treatment
of type 2 diabetes. In recent years, the effects of metformin on obesity and lipid
metabolism have attracted considerable attention. To understand the effects of metformin
on obesity and lipid metabolism at the molecular level, the 3T3-L1 pre-adipocyte cell
line—a commonly preferred model in in vitro obesity studies—was used.

In this thesis study, it was aimed to investigate the effects of metformin application on the
expression levels of certain key proteins involved in lipid metabolism in differentiated
3T3-L1 adipocyte cells. In this context, three different experimental groups were
established: control group, differentiated cell group, and metformin-treated differentiated
cell group.

For the induction of differentiation in pre-adipocyte 3T3-L1 cells, a pre-differentiation
medium (IBMX, DEX, insulin) and a differentiation medium (insulin) were used.
Metformin was applied during the differentiation process.

Proteins isolated from the cells were analyzed using the Western Blot method. The
expressions of PPARy, SREBPlc, FASN, and ACC—proteins involved in lipid
metabolism—were evaluated using GAPDH as a reference protein. The results showed a
decrease in the expression levels of these proteins in the differentiation group compared
to the control group, contrary to expectations. However, a significant increase was
observed in the metformin-treated group compared to the differentiation group. This
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suggests that metformin reverses the suppression occurring during differentiation and
exerts a regulatory effect on adipocyte cell functions. To support the changes in protein
expressions, gene expression analyses were performed using the qRT-PCR method. Gene
expression analyses were consistent with the changes in protein expression. While there
was a decrease in gene expressions in the differentiation group compared to the control,
an increase was observed again with metformin treatment.

In conclusion, this thesis study demonstrates that metformin has a regulatory effect not
only on glucose metabolism but also on adipocyte cell differentiation and lipid
metabolism. Within the scope of this study, the effects of metformin on adipocyte
functions and lipid metabolism were evaluated for the first time using this specific protein
and mRNA panel, shedding light on the potential regulatory role of metformin in lipid
metabolism.
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