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 يجهت القا [ پيرازولc-2،3ه پيرانو]يبات بر پايترکسنتز 

 ين ضدآپوپتوزيان پروتئيق کاهش بيآپوپتوز از طر

نه انسان يدر رده سلول سرطان س B2لنفوم سلول 
MCF-7 

 
 2ينصرت ا..محمود، 2يفيه شري، رق1ي، سودا زارع*1ين غفوري، حس1ن پورمحسني، نگ1نژاد ياريده شهريحم

 

 دهيچک
 B2لنفوم  لولم     B2  هدف:نه و يزم

Bcl2Mcf-7  

 

مواد و روش:

Mcf-7B2

 

HN1 HN2pHN1:افته هاي

HN2MCF-7

HN1HN2  Bcl-2

pHN2Bcl-2

Bcl-2HN1

Bcl-2

MCF-7

HN2MCF-7Bcl-2:يريگ جهينت

HN2Mcf-7

Bcl2HN2

 

MCF-7Bcl-2: يکليد يها واژه

حسين غفوري، نويسنده مسئول: *
Email: H.ghafoori@guilan.ac.ir  
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 مقدمه

.

 

TNFBcl-

2

Bcl-2

                                                           
1-Tumor Necrosis Factor(TNF) 
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Bcl-2

Bcl-2

Bcl-2

-

Bcl-2

c

Bcl-2c

Bcl-2c

Bcl-2

c

Bcl-2

Bcl-2

-

c

c

MCF-7

 

  MTT

c

B2

MCF-7

 

   يبررس روش

 HN1HN2

MCF-7

in vitro

Bcl-2

MCF-7

DMEMFBS

pen-strepBioidea
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MerckSigma   

c

HN1

NaOH

UV-visibleFT-IRNMR

c

HN2

NaOH

UV-visibleFT-IR 

NMR

MCF-7

DMEMFBS

pen-strep

CO2

EDTA

DMEM

FBST25

 

MCF-7

 

                                                           
1-3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 
bromide 

 
 
 

D
ow

nl
oa

de
d 

fr
om

 a
rm

ag
ha

nj
.y

um
s.

ac
.ir

 a
t 1

9:
37

 +
03

30
 o

n 
T

hu
rs

da
y 

D
ec

em
be

r 
17

th
 2

02
0

http://armaghanj.yums.ac.ir/article-1-2598-en.html


  

 

 
44 

FBS

CO2

 

FBSNH1

NH2

HN1HN2MTT

 MTT

DMSO

RPMIMTT

 

DMSO

Biotek,USA

IC50

 Lysis Buffer

HclpHEDTA، 

NaCl

SDS Triton 

NP40

 

SDS-PAGE

BSA 
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Bcl-2

PVDF

PVDF

PVDF

PVDF

 

PVDF

PVDF، 

TBST

 

β-actin sc-2005

TBST(Hcl، NaCl، tween 20   

)

Anti Rabbit (ab6721)

  

TBST

 

ECL advanced reagents 

AB .

 A  B

PVDF

X-ray

 

D
ow

nl
oa

de
d 

fr
om

 a
rm

ag
ha

nj
.y

um
s.

ac
.ir

 a
t 1

9:
37

 +
03

30
 o

n 
T

hu
rs

da
y 

D
ec

em
be

r 
17

th
 2

02
0

http://armaghanj.yums.ac.ir/article-1-2598-en.html


  

 

 
46 

Image J

Prism8

  ها افتهي

FT-IRH-NMR C-NMR

HN1

HN2MCF-7 ، 

MTT  

MCF-7

HN1HN2

p

HN1HN2

IC50

HN1HN2

MCF-7

HN1HN2

Bcl-2

MCF-7

Image J.

Bcl-2

HN1HN2

Bcl-2

 بحث

Bcl-2-

c

B2

MCF-7
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ب ير سنتز ترکيب. مس ،ساختار آن و HN1ب ير سنتز ترکيالف. مس NMRتوسط روش  يبات سنتزيد سنتز ترکيير سنتز و تايمس : .1 شکل

HN2 13ف يپ. ط ،و ساختار آن
C NMR يب سنتزيترک HN1  ف يط ت.وH NMR  يب سنتزيترک HN1 
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.انحراف معيار ±ميانگينبر اساس MCF-7 يها سلول يبر روHN2 و HN1 يبات سنتزيترک يريت ضد تکثي: فعال2شکل 

HN1  HN2 

MTT

*
p

HN1HN2ت، با روش وسترن بلا β-actinنسبت به  Bcl-2ن يان پروتئيزان بيم يبررس :3شکل 
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Bcl-2

BaxBak

C

(Apaf-1)

Bcl-2

(Bax)

(Bcl-2)

Bax/Bcl-2

C

(IAP)Bcl-2

BaxBak

Bax

Bcl-2

Bax

C

Bcl-2

Bcl-2

(MMP)

HN1HN2

MCF-7

                                                           
1-Apoptotic protease-activating factor 1(Apaf-1) 
2-Mitochondrial membrane permeabilization 
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A549

(MCF-7HeLa

MTT

IC50 

MTT

Bax

Bcl-2

A549HCTG2

HEPG2

BaxP53

Bcl-2

BaxBcl-

2K562C121

Bax/Bcl-2

c

cAMDPC

PEG-PLGA

73-BCAP

HN1

–CN–NH2HN2

–CN -NH2–OCH3

MCF-7

MTT

HN1HN2

MTTHN1HN2

IC50

MCF-7

IC50AMDPC

Bcl-2
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HN1HN2

Bcl-2

Image j

 

HN1HN2

Bcl-2A549

 

  يريگ جهينت

HN1

HN2MCF-7

Bcl-2HN2

HN1

 

 تشکر ر و يتقد
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Abstract 
Background & aim: B-cell lymphoma 2 (Bcl-2) is a potential target for tumor treatment. The 
inhibition of the Bcl-2 production is research target of attraction in the field of anti-cancer drug 
development. The present study aimed to evaluate the inhibitory effects of novel pyrazole 
derivatives on Bcl-2 expression in human breast cancer cell line MCF-7. 
 
Methods: In the present in vitro experimental study, the newly synthesized substances were 
screened against breast Aden carcinoma (MCF-7). The Western-blot analysis was carried out to 
study signaling pathways of MCF-7 breast cancer cells. The levels of apoptosis-related protein 
(Bcl-2) were evaluated by western blot analysis and changes in it expression were confirmed. Data 
were analyzed using one-way ANOVA, and independent t-test. 
 
Results: The compounds HN1 and HN2 significantly inhibited the proliferation of human breast 
cancer cells. The compounds HN1and HN2 inhibited the growth of MCF-7 cells with IC50 values of 
7.4 μg/ml and 8.68 μg/ml, respectively. In addition, compounds HN1and HN2 (22.5-50 μg/ml) 
significantly inhibited the anti-apoptotic Bcl-2 protein production. The compound HN2 significantly 
inhibited Bcl-2 expression in a concentration-dependent manner, corresponding 24% at 37.5 μg/ml, 
30% at 50 μg/ml. Also compound HN1 at the same concentrations inhibited Bcl-2 expression by 
12%, 0% at 50 and 37/5 μg/ml in MCF-7 cells, respectively.  
 
Conclusion: HN2 could suppress the viability of MCF-7 cells and induce apoptosis in breast 
cancer cells by down-regulation of anti-apoptotic factor, Bcl-2. These results revealed that the 
potential inhibitory effect of HN2 against growth of MCF-7 human breast cancer cells might be 
associated with induction of apoptosis through Bcl-2 protein dependent pathway. The present 
results suggest that HN2 has a promising potential to be used as a valuable chemo preventive 
agent. 
 
Keywords: Pyrazole, Apoptosis, MCF-7 cells, Bcl-2 
*
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