[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

o] Wl

121699 sladadn ¥ o lad VE 550 V190 cudigua ] (5logs (Kb pple olSetils iy ouSitils dhas I l ]]vli

Aol axlllae G by adgl j9095 Cullad (S WSl 31 (e ygiie ST (o 2

o AS>

. 9

WA0/8/00 ST WAO e A WWAOYY s YFAEATUYY sl s

i M Ollas 53 o350 SardIS L 5 o Slallas 53 Ol e ot 288 53 e pite 1 idide g dis
3 Rl Ohlew b g s pite (5015 Jood s Ba L il anlllas ol sis 5018 O e 5 ol
g3 Sl Oty Ol o s 5 s 0T

s d06 Ol 3 AT g e 5 U WWAY sl 1oy o i 55 alllas ol iy S
oo Ol o bl 1S 51 0185 (63) et plal Oltanslas O jor ol olSlays 43 o diSanr o
G0 L s 8 (S (GAS olew 05 5 Il VaIA s dlols [ Ollasy i 8 plonil (5513 40 505 Ol
ol el da s ol e Sl e Slss e 3L LA e s Slaside led 5 g eag e
L o s St sl Sas 4 28 Al s adsl s 500 S0 K67 Sl s b sk
05503 Ule 03 S 5o (>l 5 g o Sled 03l 53 355 05 DL A 00 mg s 4 e site (550
e Sl st e aed Sl ey s G B30 el

35 oo 48 s 3 i S S5 (e site b Oleys ) altlte 03,5 53 e Y0 5 0,25 638 3 e Yo laasil
saban sl 08 3 Ki-67 Sl (B 3 s se s Al e 5 O3 o LB 51 (gl Slsbas ol 65 S
e e L e ) O ! Jﬂcla.«d;'-l.)w 05,8 52 ol Olis il JmS ey S s 5 Lials (5ol
(P=2/01) il

5ol Sl slad e ) lgs 53 Jlaline 56 Steal S Sless 0555 G 3 ea pite B me (g pS dm

L35 Jeo Olile 53 o5 4 5l

S obs 4 M Olles 1233 5 o Ol Ol s abe 51 a0 e

s glailes 1 aS Shlew a4 Cond (LS o Gz e sie

*\OLU{L.a 4 g2ne c“;:L_I_M Proev)
Al . ¥oog o
s5ler e ¢ A e pans
q . Y o &
e Lok 5 Sl as el
v S .
Sris Sloc 235

5 ST ) il Sl 5 G5 05,5~
O O] oS sl (5545 St
Ol

gl ol sl (SIS 2 098 =
Ol s

Ol Ol oilS il sl 01,8 =1
Ol

o
DN SIS 5 055 05,8 015 1 s 0k 5
s Sy a3 sh Olislen oDl 55,5 5
Sl Dl S W ey Sl
VA=AV YYONOF ;i

E-mail: dr_ms_saberian@yahoo.com

PPNy

Pl Oy Ol s M 3 (55wl Sy lles S ealizud
sladsbo S S0 0 g8 b Gy Slilllas iz
oS sm Ol b 3 il g g 5l pl s S
Oln A 55 Sl LS 53 S oo Wl o 280 a5
S sk 8 n o151 L2 LST 038 s o sk (5551 3L

Tehran Univ Med J (TUMJ) 2016 May; 74(2):99-106

http://tumj.tums.ac.ir

S =SS s edd osly jaskis Ol o il Ol Ol

s el Ol ol 53 0B e 5 S e belse o5 Aol
4 Ol Ol s DMl 5ol Jole G Olseas ¥ 658 o sl
O s S dlosls OLES ot Sladlas il 5 T e Sl

Sy oS sl oY g5 abs Ol 5o 5l sl ¢ ey g0


https://tumj.tums.ac.ir/article-1-7404-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

OlSan 5 Bt jeain v

313 S pae O aebiiols, Glasl 51 ey Dlay Dl s )l
Ol aw (00 mE) ey siie (S,ls sls Ul ezl (6, Kan aslsl
S s Jste ais an Gl gt gl 138 ol e 55 50
(NCI) Lol Ol o o szl b nl S olad o s)ls (o5l5e

BNy e s s -l fee 51 ey oDl Lad g
Celw Y 5l e s (o ea8 e b el an 5l 5 LS
Excelsior™ AS Tissue Processor (Thermo L.y L SLul
¢ &al_au WA (l_?dl Fisher Scientific Inc., Wilmington, USA)
Microtome Rotary MR 2258, 231,k a5l plas SIS
.43 S 4 (Histo Line Laboratories S.r.1., Milano, ML, Italy)
kS 1 s kgl 2135080k Sl a3 Sule Joe sl
s 3 aids Yo e 5 L enls L3 Ol zew LG L
T U 8L leeSTy Sles i S 51540 C gles 53 5555k
JB5IS 550 (3L T 31 g3l cal plonil g 228 S ool w508
(RTU-Ki-67-MM1, Ll b L.y oiii liwKi-67
osle_wl Novocastra Laboratories Ltd, Norwell, MA, USA)
L oY b S lon Ly Lol wns 50155 5l g i35
e 5 J xS 05 S cladul s aadllas (555 S s S
Lyl s s s e ) o Blind S0 80 S bu s
LA andlles LSS

L Motic (5555 o5y oo 31 Lad g sl ke 6l
Motic Images Plus Software, version 3 ol 5 £++ d“l_u\_f)ﬂ
oslewl 2.0ML (Motic Instruments, Richmond, BC, Canada)
(S Sy Som s Ol Carny bl 5 (LK, Al A
I L e N S T LER TS
(e am Ll e (6 LSS5 Ao s 5 il bl
Slad a5l S 4SS Sy L St Lot
L Bl e (i § K5 el

33 3l aS 3 aelii y adllas ol 5 Laosls 6);@? Syl
5o Ol (S5 kS w5 o ges SVIG o
A3 S s [ S5 (EORTC QLQ-C30) Lyl ol s Ole s
Cand g (uim ) amerr Slasils Lol 550 e gee VI
50l o) b sla Sius s (e mlaw 5 Jas ( Jals

Sosba LS o o8 1) G55 M8 bl 5 sl pl (Sl e
Ol reb b b Tea CodS e S35 M5 el b e
3 odd Al ol B ey e pite 50l dins o Sl
Al pine Ghgs o3 s e ol 3 0l S 1 e ss Ad o
s Signaling e 5 O, sladshe ;3 AMPK s b ey 5o
oy g0ty Cizmad Zesl TSC2 s MTOR g pla05,S01 2alS
RS w53 5 G gl e RS e (e e ol 2
Mg a8 S A o
Slarml S35 s 4 s 5l g o5 8
Aol s 5 e 0 > sk s 5 255 Gla Sl s Ly ls
St iSOl slas 3l el s S (6515 pased
oLl Oty Ol e 2 cpmnysiie S5 3550 53 Slalllas s ol
iles 1S 1S el o 5 sl gl oS il 002
o e Ol 03 (s dite B0 o) Sa Sl adlllas

-y

Cdld Al s i m Gl oS abole s Ol Ol
3 S el 28 05 5L aelie 53 g8 pl,ads

WP P u:'JJ

S or G Sednl o - o5 aadlas ol o
b (6)) e plol Sl jla O e ole s 4 O NS an] 10
i3 ge3 &S5 VAT UL
Aol s e ols Ol sl anlas 4 5555 ol
Al 3l G Slos et 4 L e (e g 4500 03 etk
6505 andllas Ol san 4yl & x5 b oy go 55 030 Sliwlis oo
o3li il asls 5 ds s SCnbs 48 Ollaw 31 Ks a5 S s
3 omiam B8 3 Garaph ok S alie g A3 S
Ak 4,8 s aali a5 S Olsiear 058 ol 3 ool Sl 3
Oeeostie ool Jli=l (o)lee 5 8 s el 5 5l e Oles
350 3 Seemeeds sdales plul S gaaloals, Sl s
55 s b sl O Sy o e ol GO S A
05,5 53 slen ¥ s cpl 51 aS Wi axdllas 5505 sl O § oores
05,5 53 Jlan S ki 8515 J xS 05 5 55 Hlen Yo 5 alle
b O reosiie plie a3 (SR pde e 4 dll

1oF 689 oY 0,lais VF 0,50 I P90 Cuigud, | oo S pale olCiils o 5 oSl aloea


https://tumj.tums.ac.ir/article-1-7404-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

AR Ol wly) ) po 57 cullad (s Sl o o sdio ST

5l golel lslime i 65,555 w5 oSl 0l 03l LS
goalstlde 0y 8 53 w03 Sl sz Hse s ale e (O3 (e
Yoo ol oo cll xS 0,5 00 psas pled s J 28
Sl S Shlan .ol S Y d e 55 0l 055 55 (IAY)
3 Ol Ol e ¥ 5 ) ko e 3 ds 0l ol andllas
ozl Ol SV spd 5 0 sKaY Gl TV 3 (il
53 o Solsline sl La e ol Bl 51 S 13 e Saale
oo BR Olyleg 51 7AY 350 alstlde o3 S 3 bl 355 05 S
Human epidermal growth Ol )l 517V . acils ooze PR /A
Ll 51 0l)ley 31708 5 s, 4 factor receptor 2 (HER2)
() Jsds) s gy e P33

Ola) 53 do 3 YONE 5l adtlie oy, 8 5 Ki-67 Sl
Golel a5l palS ol g al JralSus )3 YA & e s
£/ Y810 51 s lsline Sy g 4 Kis6T 28 65,8 55 5 55 lsline
Sl alstite o5, 5 U8 65,8 Gkl sy anl il /Y
ot s e 65 S 55 (Y Jpdx) g sl bl Ll
(HOMA  £40 1 o 5 130 ol pudl 5o WG 5 5 o 5o
Ll 5100 Jgdsr) sls lis fials (gslslas &) 50 4 SCOTE)
Sl kS ooy site Olays ool Ollews 20158 5 (S5 S
Do Vsl OLES ey 5 b Olys 3l e 5 i (Solsbine
JE 3l feer a5 (S 5 S ol
e 5 i (S5l Sl tia (BUS) 0551 shay s i
Olass )33 3l oy 5 iy 15 (Salls (S0 5o It ey
A sdalin S ey S Sl 5 s S S5 e pite

0533 03 Ly Cwpm slan Dl 5 i £ L8 WY Sl

.LJF;SQJ;JEJWJJJ")/\J:”Q}J{df:a)j.iu‘)hjé

& ,— Window of opportunity ols-e Ly Slalas S5lsa

Olays 5 ol ra ad oy abols 3 Lagls S5 g BT s
ol e g e st (i Vgens) sse s galad
23 plens O 5 dwdds laOle,s ) g W a3

Z VY

L;L;J‘)'; C,...w' DJ.:M) ulz 4 fl 6[.&‘)[.‘.» DL dt"‘“‘i dlbf.u

Tehran Univ Med J (TUMJ) 2016 May; 74(2):99-106

http://tumj.tums.ac.ir

¥+ lde G EORTC QLQ-C30 aoliis s .55 (agiets Oloj
e Ohlay (SUss CodS o sk 4 oS ol o
ol ot 4 VAAY Il 3 5 Ol Jae 5 Ol e L
oolie S Olpsay 1 OF asliiu ol obolasl Sllas
23 b Ohlas (S005 ciS oLl gl = L s e
Tkles S b Soa s dr e sl s

350 O 2Ll 5 les 5 i S a5 )b & elide ol
&5 504 EORTC QLQ-C30 aolii ) *oed as S 515 00l
JreSS O Lo Sy SO b o g 4 04y alas
i 5 Olen ¢l Can oy mlas OLL 53 5 eds S
o Lol gbosl gl 5 Olan B1ux o Kool danly & Ol o
e 5 oley male 5l ey ALST Olpe 403 53 SV
5 e Sla e A S asios s La0l OAS (gt
(s gl Olles ol 5 ites 2 Sl s >

S8 gl 53 Ol il 4 Sl 4 S SKis Oyl adS
o525 3 Gl S 4 e Sl e 5 Kpd e GOl a5
Sy SRl Gleys s s,

s ol Sleg Aol nl 3 ey st b Olays o il S
NEPR e Cj_la o=l s 4 ol Oles s gl 4 e
CRP, ESR, Fasting blood glucose, Fasting insulin Ol 5 piomes
A (g S e pite b Oloys e s i Sl O3 3

Stata software, version 11 oS L Laesls |dd 5 4 5o
Chi- )QUT B r\?u.‘ (Stata Corp., College Station, TX, USA)
slacaa by il s s Bl )y (gl square test
Ssg oy Sl Student’s t-test 3l 5,8 95 o SIS gas
5 IS 05,5 50 m SS se0 s ks > ]
— &)~ Paired t-test RPSI] emaman S eslanal altlde
oslaiul Olays 3 e 5 i demlis 53 b s 1SS s Ol s

A a5 L 3 P<i/e0 @uT@u O3 slabian mlans A2

Laadl

-

@J)Ll;'—\.’wojjj).})w"o)Jﬁb}ﬁ)))uﬁo\“'
V dsd 5o SIS pes Slaseiie A S 13 (e siie b Ole s


https://tumj.tums.ac.ir/article-1-7404-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

OLlKas 5 s iain

el s s (Al s s o ol 03 Olle Ol O

0593 Ol 53 st 3sms ol aalllae glaasl WLl o as

s Yl 3 g e a st £ cnl sl s alns ]

L;)l_.ﬂj_slgjj_:wa‘))_ﬂ;ﬂ CJ.LAAUJS Q\);l L;l._u)]@.@?ﬂb

&‘M}JJJJS a};mquwélﬂiJJﬁ}S Slasedn i) J}J:-

4.\.>|.\A‘,JJ:..S a‘,;‘;,::)bb.ms_é)\:.&‘

LAY

VA%

VY

PIEARY 5‘5; BL) (MJA))‘M

YA
YA(YY)

o(Y+)
YW(TA)
\WQEA)
\(¢)
\F(EA)
Y(oY)

Ye(he)

o(Yo)

Vo(Vo)

(¢
VE(VY)

Yo(Vo)

0(Yo)

VA
L(Y)

£(YY)
VA

D)
Ve(or)

JRS 05 8 55 (Ao y3)5luns

A(E+)
AE+)
(YY)

o(Y6)
Yo(Vo)

\YQ)

A(E)

Yo(Ver)

a(v)
()

a(v)
()

Yo (AY/Y)
L(VVY)

Yo (AY/Y)
L(\UY)

(YE)
\4(Vv1)

VY (£0/A)
\Y(08/Y)

S

(s Grade) pled a5
Gl
G2
G3

Gsosi o)) T

5SS\
ol 235§ Sl
Sl 42 eS|
(&leas Sentinel node)
ST
s

B Fw3S R ok S

Modified radical mastectomy (MRM), Breast-conserving surgery (BCS)

1oF 689 oY 0,lais VF 0,50 I P90 Cuigud, | oo S pale olCiils o 5 oSl aloea


https://tumj.tums.ac.ir/article-1-7404-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

\¥ Ol wly) ) po 57 cullad (s Sl o o sdio ST

Olays 5 IS 058 93 o NS s 2 5 OUT (ol 51 gy U Olslay (o Ol 51 KI-67 ki 0¥ gk

ke 3 om 9 ot eSOl DS oNilbe ol 0boy 3 Ki6T  Kilke pes g Ol 43 Ki67
Slays (SD) (SD)

(lalie) /0¥ VA YOAVY) YE/O(\Y/AY) Jpses S
(lsbins) /0¥ 0/08 Y4/ (\A/0) Yo/NE(YY/E) adslbe oy
(lsbns) /0 N om DBl Dag labae
PYESRW E) J}‘LS a}ﬁ

b4 S 1 s lslus P<+/+ 0 Paired t-test : gLl O se31"

rase @55 3 g 9 S HOMA score 5 CRP oy oy gl (256 JUICECH LI S PP

SN B3 g9 labine e stie b Oloys 3l onSilee

Y AY/V(YV/E)
/et YV/Vo(8/4)
A Y/e(\/Y)
Y Y/A(\/Y0)

e by Ol 5l Gy S0l

4Y/EA(YE/R) P skl S8
(mg/dl)

VeV (1U/ml) pyus ) gl
\EAUA; (mg/l) CRP
Y/8(VIA) HOMA score

5 Cazzaniga 3 4« S 5,55 gaalllas 55 5 aalllas o0l 35
o)y 3L 250 U ey site 30 sl ooy Ol s 0L s
Sl iy o U il e s Oy K pin s
o el 035 VU b asdllas Co Oslaw 5> HOMA score S0l
o=t slmasl Uoslas js ol asles glaasl ) o ks
o gl o 035 VL @ 5 L S (5o 4 AL O R
039 FSse e st Altlde o Olyley ol ;3 HOMA score
LS A 3 5 J b Ol s e TalS 4 e
sl 0s Ki-67
53 oS 5 gdse Ol geas Ll o Lli &S Slaasl 5l S L
3L Window of opportunity oolalas slad 55 5 Jiags ol
sRomero 45 (g5 4 ol >l 5 pewsm s o s
Sl owd Lo &S Shlaw 5o o sy sk ol p O Kes

5 Core biopsy (slad shos s anslie 53 ol 18 sad 13 il grsl 45

Tehran Univ Med J (TUMJ) 2016 May; 74(2):99-106

http://tumj.tums.ac.ir

b a5 1 s lslus P<+/+ 0 Paired t-test : gLl O e30"

sl cLaaly s S Kis67 o Jlolas [ialS & s ob S
ol s il sdls a8 5t OLKes 5 Hadad aallas s
O sl Sl sl e Dby O s & Mo Hloy Zotn aalllas
Sl ) g aslal 53 g ey site 00 mg L glazin G Oy o
@ ol £V walsl 3 a S 13 1= Ol b s s Kol
Oleys 03,5 53 Sl 53 e ldd oo Oloyd 5 5ol 055 52
g asl 2alS (g lslas &g 4 Kin67 (5,5 Ao s
T 53 olslims Sl ol s M J S ey S 5
OLKas 5 Niraula aalllas 55 roean |35 ol sl 6 2 S0,
alS el atls s iy Ol M Slagy Yoo e & S
o e glin cla_.ﬂ 03 Gobslme 1S &S Jhley o LS Ki-67
A3 S sdalive 5 g ookl Gl O !
ol wlad =l Sl Gl Sas ae ey st andlle ol s &2l

M.Jﬁ ol sl v ))\) olile u.;l.» JJ‘ L@,ﬁ U’l‘f'\"" g


https://tumj.tums.ac.ir/article-1-7404-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

Sadighi S. et al Vo8

AMPK =l Jlad b 5, ol 55 5,15 Tumor genesis L allis
oealS 4y 2w mTOR oo & by o Down regulation « s
e e Ol 3 b s (sl shor A5 5 Gl e s s i
S S O PS3 sl (oss el 5o s 5 e Oy O
OLis Jialsol 55 Ol o iy 0diS Jlga sLmodsp i siege
A s ol b e Jalse 51 S e ol addllan s s
el 4SS s 3550 e s

S Bl Sl S 8 s b S s Dl
Olays 53 sls ol e GV5b Slays Sl 5 55T (S ekt
SR PRI NG PE

OLays 03,5 55 eassiin O pme anlllas ol (slaasily zillas
a Caslie sl 5 05 o] e Jlalins (25 e
sl Olis ol asdllas s S 0k 53 (HOMA score) -y g
U Ll e Ddeeli S ey 6595 S 53 g ey siie LB e
Al axdls Oy S slad e Ay Slge 55 (5 lskne

505 s b b0l Jolo dlie ool Sl
Cdlad Gl Sl o e site S ey 2" Ol b (55455
" Seal e s Sl b Ohley L3 Ol 5l 508
ERIRg

S 5,8 DLl 3 45 pnle Gl 583 Sl S |
ot Sslee Sl e 5 Llandls ailr aen Sen b
Cole 340 lea Syt sl as Ol Sa pske Kisls
S350 5 S5 dleses (ol AY=1Y=01=YE 000 S L S e o

References

1. Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo
M, et al. Cancer incidence and mortality worldwide: sources,
methods and major patterns in GLOBOCAN 2012. Int J Cancer
2015;136(5):E359-86.

2. Sen S, He Y, Koya D, Kanasaki K. Cancer biology in diabetes. J
Diabetes Investig 2014;5(3):251-64.

3. Noto H, Goto A, Tsujimoto T, Noda M. Cancer risk in diabetic
patients treated with metformin: a systematic review and meta-
analysis. PLoS One 2012;7(3):e33411.

4. De Bruijn KM, Arends LR, Hansen BE, Leeflang S, Ruiter R,
van Eijck CH. Systematic review and meta-analysis of the asso-
ciation between diabetes mellitus and incidence and mortality in
breast and colorectal cancer. BrJ Surg 2013;100(11):1421-9.

ol s S sdalie Ol e 1, Ki-67 L3 Slsbias &l ks (ol
S o siie oS oy 2L Clles 3 S 53 Il
Ki- ol aslllas 53 eomen cenl i L35S Ki-67 3 2alS
IS 05,8 3 ol Oboy U oo 5l (gol3line oy 50 4 67
s Romero asflas ;3 3 gdome Cmar LS Lol atils 250538
bl el e St i Jalss Sl OLSes
o sl adsle 5 S e, S aeslie 5 S 0y S 3
arlllae 53 (sage 0d S gdse Jolo IS b (A 5 s
AL Sl

30 Oloyd 05 8 55 ey siie b me L5l glaail illas
gl Caglin mha s 5 052 G gl mla s Slslins LalS
O ) c}a_,d 4S G g odd Olles ;> (HOMA score)
VEY WUL 5 30e ooy s o 55 Olays ot Ol logy 3 il
LU 5l as el 2alS 11V0 pUL e Oloys Sl S o35
LS YA 4 ¥/t mlaw SIHOMA score mhawe crizees bl
g a8 13 ke 5e s bl ki 5l 3l

o Coaslie jn alS 5 el s Jials Sl S5
Ol AaLS )3 cny it 3l e ilSs O 4y 0 sl
ol Ol Oboys 4 C.NL Q\ﬁa Juljj‘ ¢ Proliferation

o 53 5 4Bl LalS Sl L 2 2 W8l 5 s onl 2
3ol s S a5 Ll e LS sl
05 35y o gl iy A ek 1S Wl e 5 slad sl
el 5 A5 Rl e Wl e 055 sl VL s
23 5 e iy S e siie 4l a5 ot sl

Decensi A, Puntoni M, Goodwin P, Cazzaniga M, Gennari A, Bo-
nanni B, et al. Metformin and cancer risk in diabetic patients: a sys-
tematic review and meta-analysis. Cancer Prev Res (Phila)
2010;3(11):1451-61.

Cazzaniga M, DeCensi A, Pruneri G, Puntoni M, Bottiglieri L, Var-
ricchio C, et al. The effect of metformin on apoptosis in a breast can-
cer presurgical trial. Br J Cancer 2013;109(11):2792-7.

Thompson AM. Molecular pathways: preclinical models and clinical
trials with metformin in breast cancer. Clin Cancer Res
2014;20(10):2508-15.

Dowling RJ, Niraula S, Chang MC, Done SJ, Ennis M, McCready
DR, et al. Changes in insulin receptor signaling underlie neoadjuvant

1oF 689 oY 0,lais VF 0,50 I P90 Cuigud, | oo S pale olCiils o 5 oSl aloea


https://tumj.tums.ac.ir/article-1-7404-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

Voo Metformin effect on a cohort of non-diabetic patients with early breast cancer

metformin administration in breast cancer: a prospective win-
dow of opportunity neoadjuvant study. Breast Cancer Res
2015;17:32.

9. Moller T, Lillelund C, Andersen C, Ejlertsen B, Nergaard L,

Christensen KB, et al. At cancer diagnosis: a 'window of oppor-
tunity' for behavioural change towards physical activity. A ran-
domised feasibility study in patients with colon and breast can-
cer. BMJ Open 2013;3(11):¢003556.

10. Wang T, Seah S, Loh X, Chan CW, Hartman M, Goh BC, et al.
Simvastatin-induced breast cancer cell death and deactivation of
PI3K/Akt and MAPK/ERK signalling are reversed by metabolic
products of the mevalonate pathway.  Oncotarget
2016;7(3):2532-44.

11. Schwab RB, Kato S, Crain B, Pu M, Messer K, Weidner N, et al.
A window-of-opportunity biomarker study of etodolac in re-
sectable breast cancer. Cancer Med 2015;4(10):1583-8.

12. Hadad S, Iwamoto T, Jordan L, Purdie C, Bray S, Baker L, et al.
Evidence for biological effects of metformin in operable breast
cancer: a pre-operative, window-of-opportunity, randomized
trial. Breast Cancer Res Treat 2011;128(3):783-94.

13. Generali D, Ardine M, Strina C, Milani M, Cappelletti MR,
Zanotti L, et al. Neoadjuvant treatment approach: the rosetta
stone for breast cancer? J Natl Cancer Inst Monogr
2015;2015(51):32-5.

14. Arnaout A, Robertson S, Kuchuk I, Simos D, Pond GR, Addison
CL, et al. Evaluating the feasibility of performing window of

Tehran Univ Med J (TUMJ) 2016 May,74(2):99-106

http://tumj.tums.ac.ir

15.

16.

17.

18.

19.

20.

opportunity trials in breast cancer. Int J Surg Oncol
2015;2015:785793.

Bonanni B, Puntoni M, Cazzaniga M, Pruneri G, Serrano D, Guerri-
eri-Gonzaga A, et al. Dual effect of metformin on breast cancer pro-
liferation in a randomized presurgical trial. J Clin Oncol
2012;30(21):2593-600.

Niraula S, Dowling RJ, Ennis M, Chang MC, Done SJ, Hood N, et
al. Metformin in early breast cancer: a prospective window of oppor-
tunity neoadjuvant study. Breast Cancer Res Treat 2012;135(3):821-
30.

Cazzaniga M, DeCensi A, Pruneri G, Puntoni M, Bottiglieri L, Var-
ricchio C, et al. The effect of metformin on apoptosis in a breast can-
cer presurgical trial. Br J Cancer 2013;109(11):2792-7.

Romero Q, Bendahl PO, Klintman M, Loman N, Ingvar C, Rydén L,
et al. Ki-67 proliferation in core biopsies versus surgical samples - a
model for neo-adjuvant breast cancer studies. BMC Cancer
2011;11:341.

DeCensi A, Puntoni M, Gandini S, Guerrieri-Gonzaga A, Johansson
HA, Cazzaniga M, et al. Differential effects of metformin on breast
cancer proliferation according to markers of insulin resistance and
tumor subtype in a randomized presurgical trial. Breast Cancer Res
Treat 2014;148(1):81-90.

Esposito A, Criscitiello C, Curigliano G. Neoadjuvant model for
testing emerging targeted therapies in breast cancer. J Nat/ Cancer
Inst Monogr 2015;2015(51):51-5.


https://tumj.tums.ac.ir/article-1-7404-en.html

Original Article

I [ ] ] v I i Tehran University Medical Journal, May 2016, Vol. 74, No. 2: 99-106

Metformin effect on a cohort of non-diabetic patients

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

Sanambar Sadighi M.D."
Maasoumeh Saberian M.D."*
Maasoumeh Najafi M.D.>
Issa Jahanzad M.D. *
Ramesh Omranipoor M.D. >
Sayyed Reza Safaee Nodehi
M.D.!

Saghi Vaziri®

1- Department of Medical Oncol-
ogy, Cancer Research Center of
Iran Cancer Institute, Tehran, Iran.
2- Department of Surgical Oncol-
ogy, Iran Cancer Institute, Tehran,
Iran.

3- Department of Pathology, Iran
Cancer Institute, Tehran, Iran.

*
Corresponding author: Department of

Hematology-Oncology Ward- Police and
Military School of Medical Sciences,
Valiasr Hospital, Valiasr St., Tehran,
Iran.
Tel: +98- 21- 811235153
E-mail: dr_ms_saberian@yahoo.com

with early breast cancer

Abstract

Received: 12 Sep. 2015 Revised: 11 Jun. 2016  Accepted: 24 Jun. 2016  Available online: 25 Jun. 2016

Background: Metformin has been suggested as anti-cancer in retrospective studies. We
design a prospective controlled study about metformin efficacy in the window time be-
tween biopsy and definite surgery with changes of Ki-67 as the primary endpoint.
Methods: The primary cohort had composed of 50 pathologically diagnosed invasive
breast cancers, accrued in Medical Oncology Department of Iran Cancer Institute from
February to November 2014. Patients neither had indication of neoadjuvant chemother-
apy, nor involved with diabetes mellitus. They followed during the time period of bi-
opsy and definitive surgery with taking tests on pathology specimens for ER, PgR,
HER-2/neu and Ki-67 index. We checked fasting insulin and glucose level as well as
quality of life and adverse effects in both times in the intervention group. Metformin
(1500 mg/day) was prescribed to intervention group from pathology report to the night
before surgery.

Results: From 45 patients, 25 had been received metformin for median time of 2.8
weeks. Controlled group included 20 patients who followed in the window time. There
were no statistically significant differences between two groups regarding baseline
clinical and tumor characteristics such as age, stage, grade, ER, PgR, HER?2 status, time
and type of surgery. However, immunohistochemistry study showed decrease of me-
dian Ki-67 from 35.14 to 29.6% in the intervention group and increase from 24.5 to
30.6 in the control group. Both of these results were statistically significant. Patients
tolerated metformin very well, but mild gastrointestinal symptoms were seen in 30% of
cases. There was a correlation between metabolic factor of HOMA score (fasting insu-
lin level fasting blood sugar/405) and changes in Ki-67.

Conclusion: In the present study metformin prescription in the short period of time be-
tween Biopsy and definite surgery had shown inhibition of breast cancer cell growth.
We found relationship between metformin anti-proliferative effect and glucose and in-
sulin metabolism. To find direct apoptotic stimulation of metformin and long-term re-
sults of this drug further studies in the adjuvant settings with cooperation of pharma-

cokinetic groups are recommended.
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