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Metformin is one of the most widely prescribed anti-hyperglycemia
agents from the biguanides group used in diabetes mellitus. Metformin
pleiotropic effects have recently received increased attention because of its
potential cytotoxic effects on a variety of cancers. Cancer is the
uncontrolled growth and spread of abnormal cells. There is a growing body
of evidence about a link between D.M and the risk of some types of cancer,
mainly because diabetes is a state with increased oxidative stress and
inflammation, all of which can, in turn, promote carcinogenesis

Aim of study is to evaluate the effects of metformin (different doses
and times) on inflammatory markers (IL-1p and TNF-a) and oxidative
stress on diabetes models and to major aim is to study the cytotoxic effect
of metformin on the growth of cancer cell lines and possible mechanisms
of cytotoxic impact.

Method designed in two parts, part one an experimental/intervention
study design related to the induction of diabetes models of albino male rats
by alloxan 200 mg/kg/dose, to do so, total number 75 rats(15 rat /each) was
divided into five groups: control, diabetes, and metformin taking 100, 200,
and 300 mg/kg/day after a period of 21, 35 days in order to evaluate the
pro-inflammatory and antioxidant effects of different doses of metformin.
After the current study's major aim, part two is the laboratory study designs
related to the cancer study, the IRAQ Biotech Cell Bank provided cancer
cell lines (HeLa, AMJ13,HCAM, A172, HBL100) by the maintenance of
cell cultures. All cells were kept in RPMI-1640 supplemented with 10%
fetal bovine, 100 units/mL penicillin, and 100 g/mL streptomycin, trypsin-
EDTA was used to passage the cells. Reseeded at 50% confluence twice a
week and incubated at 37°C with 5% CO2, then MTT assay was used to

determine cytotoxicity of metformin ICs, for all cancer lines studying
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cytomorphological death apoptosis assay, reactive oxygen species(ROS)
and gene expression cellular study.

Result From part one, where metformin-treated diabetic rats
showed significant changes observed in terms of body weight and food
intake behavior. Metformin treatment dropped serum blood glucose levels
in diabetes rats. The metformin groups showed a reduction of blood
glucose level at day 35 as compared with day 7 of the three groups
P=0.000. Serum TNF-a level showed significant difference among the
three groups at day 7, 21and 35 day with a difference in dose 300,200
mg/kg /day than 100 mg /kg /day. TNF-a tissue liver showed significant
difference related to dose and time. Comparison of IL-1/ related to serum
and liver value of five groups showed significantly difference of five
groups support by histological study.

Regarding oxidative stress the present study showed a significant
elevation of Total antioxidant status (TAOS) in metformin-treated groups
at 21 and 35 days compared to a diabetes group that matched the result of
histolopath picture pancreas with reduction of MDA significantly after
treatment with metformin, DPPH increased in a concentration- time
dependent manner reflect antioxidant activity, ICsy of metformin (498.0
png/ml) while ascorbic acid IC50 (ug/ml 29.62) respectively at 60 min in
different concentration reflected weak antioxidant in vitro.

About part two the results revealed significantly reduced viability of
cancer cell line and highly cytotoxic effects of levels within HelLa
significantly than, AMJ3, HCAM, A172 when compare with normal cell
HBLOO in dose (130 puM) supported by assessment of apoptosis
immunohistochemistry with morphological changes when compare
cytotoxic effect of metformin with drug paclitaxel injection significant
result on the same cancer cells lines (Hela) but non-significant with normal

cells (HBLO00). After that showed significant decreased in ROS production
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after adding metformin at dose (130 u M )on Hela cancers cells line. Result
of gene expression of the PIK3CA gene was slightly increased, but this was
not significant. Unlike the PIK3CA gene, the expression of the mTOR gene
was significantly down-regulated whereas the expression of AKTI was
significantly up-regulated. This indicates that treatment of metformin had
effects on both mTOR and AKT1 genes but not PIK3CA.

The current study concludes that metformin has beneficial addition
of metformin in cancer chemotherapy drugs regmain will potentiate the
effects of cytotoxic drugs partly due to counteraction of hyperglycemia
and oxidative stress because of pancreatic hypofunction and particularly
through metformin impact on mTOR to modify the resistance to
chemotherapy agents ,these points summarized the novelty of current

study.

v



(aladl Ead)y el aail) 353
i gal) daala
alal) 4,18

ﬁﬁ)ﬁ;;gw\&ﬁWJ‘gﬁww\ﬁm\@uﬂa\
B> Gl 2

:\AJJE\

o), siSall da ja Jal il (ha 530S Jua gal) daala / ulal) 4318 4y 9aY) £ 2 ulaal dantia
T sl ale b Abadi

J (e
Osma Jou ) 2o jpala sue

(Aasd fiala)
iyl
J9a3a gad alas ) giSal) Ik

( a,.ué'f\ ?lﬁ— A )

aY Y e A ££Y daal) o)



LIV

oyt ey G (5ySadl (250 A pusly Bl e oot elgd 98 (o giisal|
Coda> Slilgzd! degaze oo el @b o Laoy el @I D9V e 59 el S
e giiadl WIS aludl 080w Wlie plaidly 15350 (yoygivel) Badaiall il
e @ Gl e dadall ol Cym dilo ) WDISI 3859 a3 e 0,809 &l ull
<3 gzpg ol Esil pang LU slasg (5l sl o Be 3529 Jg=> Jmall
gl SauSUI algzYly LSl glahyl oo A g0 (GSedl (e O dasd> ] Ll
@l Ly S Olbdb LUYI joy2 e w3 OF oSy Wy @Iy Lleddl byt
Wl g 42 gedg HLa)

e (dakisee due) WIASY dalise g2 ) cnaygiiuall AU s J] duuhull Lougs
$xuSTI 3lg2lg (TNF--a) pogll 535 Jales (IL- 1B) e 1 oeSel) gl wladle
Gugll oads I 23LYL (MDA) degalbutigllos (TAOS)8usSY) ilslias) 4801 dauddl
Wl e cnoysiigal) duand) ddladll ddlais! dubs g Al Luhdll o (s
) G Mlaas g AUl

T39adl duyd JgIl gmmall (ygmme ) ALl Akl 3 Joadl Bl S o3
b o sbagdl 013,21 5983 3 (&Sl poye il Blatedl sl / (Gpisall
© (degozme /3)215) 7530l Jlox! oS (5 028/ pxe 200 deyzm OluSgll pldsuiu
! geolome 9 (&Sl 20 Ao gazeny Alaliall de gazmall Wle gazen o J] Caod
ois) Logy 359 21 dis py / il / pike 300 <200 <100 &y oy sisally Crdominsl!
om0y giiuall e dalises leyzd BuwSYly LI sbaddl ool I

A 55 gonll LrglsiS3l) Byall iy 3 ! Aubll o G ygmal
Hela, HCAM, HBL100, A172 ) &bl dglsdl bglasdl s e cpaygiiadl
IRAQ  (zobldl @l sl cliy (3 Wjead @3 (I MTT Hlasl plasil (AMI13
Fetal %10 )Jae RPMI-1640 § dbsi=e WMl are> 0l Cu> Biotech Cell Bank
d>yd 37 Lie Cdua>9 .Trypsin-EDTA @3 (streptomycin 100 g/mL) 9 (bovine
dplio @yb e sl Aol doud dulyd Cad 092y wnST 3B 00 45 5 Dgha
oamd duhyd g Ol bglas awad 1Csp dlagiall dsyzl 3835 Casal Gl @3gMTT




ol

Lglsdl duslyllly Aol madl LSl (S AuSTI 3lgzlg ¢« okl igal) zanell LI Cigo

a9kl ge 1 6yl sl Lbaadl LA O JgII gomall 55 woygle]
slall g Ldstll Eum oo Aol bl o] Oy Cu (30 8BS Olass gl
SSdl el Llasdl QLA s pull (3 Sl Obgiue (aas I craygaindl 2 (Sl
TNF-0 bgiue) dewilbyg P = 0.000 S Sile gazall 7 a5l &)l 35 921 psudl (3
359219 7 psadl @ I Olegamall (u Sginn B8 ygblaSIl deudly ol Juas 3
1,5 gl WSy uaally dalaiall IL-18 Gbgius duwhys I BLSYL § 42l B ao
Al oyl (SaaST! DlgaVU 3lais lagd . Adbiseall £yl dxdlall puolxal Lgins
921 por WA § oreysaivall dxdlandl Ole gazmall 3 TAOS (§ Wgehe Loliyl a4l
& Aol el bSOl dos ge el (W1 (6,50l de gomey dhylae 3509
OLIN slae G creygiasl Oly (rysiiuall gl day Lgaxle JSao MDA (olassl
Byl deyadl e Ihatkan BuuSYl

DL 80uSW slasS dams ddled 4 I8 ysaiall sles of J) @bl eyl
Ll Aoy Cauad O Cusslgll 15,5 8503 e Ialaiel domyiie ddladll o8y (2l o)
phE9ySue 29.62) oSl e IC50 Loy (o / ply£9,S40 498.0) ey geisald 1Cso
L4885 60 e JIgidll e (Jo /

Lshsl W de graygiiall Al comnl @ QW1 Hemall @bl dendll
Al Jasdl (3 & LI sl 3o (3 Usgomle BuS Lolissl s o s Al !
W Lawd oyl 2Dl o 08 cells e 89 A1729 HCAMy AMI3 » dlas Hela
Sl pid o mapell LI Gge Lyl Ja>glg 130 pM dsy> § HB100 dalall
e
ol 095 ¢ JuenSldSh Hlae o> po crygiisel) WIS pludl W1 dlee wicy
& Lgize Bz el ey (Hela) dolopudl WIS! boghas uds (e Lgine dllises
das ROS zWl & haS Lalassl Layl adldl duahyll coyglly (HBLOO) duapdall LI
83b) Ja>g) Hela 3ol Jasdl e cnoygitend] 86 duohad deuddl cpaygined! 3L
Sgire 35 Lol La>g) AKTL (n> @ Lorae s39PIK3CA (! puasll 3 Lgiae pé




ol

Ol oo S de Db 4 OF caygiindl e OF ] 192 o MTOR 1S JSiw
. PIK3CA s yud SJ9 AKT19 mTOR

IS 0 Sl oy e dude G preygiinall OF Aol dwhull it
) AU 3B o1 0,65 e 59Me gVl (suwSTI slgzYlg pull § Sl duads s
rygiiual) O ;331 Ciladly «, Sl oy oo @2l plopwall B oo diple> il
Hela Oloyw Logasy &byl WISl e degite degazme (o WD dous ddlad
JBY plans O G SlasSl 2Dl duslond) S Judas) o) sitipell plsiul d08lg
! UYL GleSIl 23l day el SEl WS lases dn s pull S playl (o duilendl
Wi e sy MTOR e W1 @yb oo GharSIl 2l doglin Jald5 e aidols
L9Vl e didls] wis Jlad ZMaS dolusuiwd Bupdr dandliunl diybgy duilbo udl LIS
Ol ) 8aliaal!



