[ Downloaded from tumj.tums.ac.ir on 2024-08-16 ]

o) o NG AF slatadon (T o las VA 550 VAT cdgu )] (Sl (Sibjy psle olStily St sy oaSitily alao Il ”V”

S sawmgle (comwg) 4 Yino oyl low lgscin! o 43 (piNiawd/ (5 ke Ol yudS (w2

WA/ YN 1T ATRAAYYE G WAV s ALY S s 04&

S s et Gk sl Sl iy bt el 5 ST I L sl i sl e s il 5 4
Ol sre Jamme sy Sl 53 Jsho 5 (I8 5e Sl i slml Sl Ol il e 5o JLL glad b 2L L
ol adazr 5l il glas Sles 48 5,28 o sl Ol psial i g Sl S5l a0 050 5 258 0
45y 53 ST 05 0l Ol (s allan ol s 1335 o Ol o S s sl S5 5 53552 5T Slanlae
Wl ol ol Sloes S 5 gl b OT BLSI 5 s sheo 3l o) 42 s Olslay Ol gl 5

Sy psle o ils Sl e 0 dSLSls Sl S e 3 (63 8- ol oy pots 5l anlllas s Sy
S 28, Ll 1740 i B ATAY 3555 51 S Ol g ol L5T (6)S0n b 5 iy gt
St 31 Ol g i 4503 10 5 3l (ol shon o) 4 Slion ol 4t 035 Oljlogs 31 Ol il pie &5 sas 60
Real-time polymerase chain reaction (RT-PCR) %5, 3| s Ad (55505,5 dali o3 5 Ol yen ol b s
A3 sliad Il 3315 e Ol Ol san @i gad 53 5wl 03 Oly e S g

Gl Ol (2alS I sl 31 L avslie s Ollas Ol g 3 53 i3l Ol e 3l 0L ol laasil
5 St sheos S she lnes S 05 s i Ol M S J s (P=v/e 0 Y) il
AP<a/00) 31 Ol | (g lsbine OMst] (g lel Blod 51 Siton 53 50/ St 520 he

Ol 53 SIS S0l S Ol oy Lo 3l (o shee o) Ol 53 50500/ 05 Oy 2SS S md

A3l sl g she e Obe 53 Olsial sae Loy Sltle 5 Ol ks

Ozl e ol o shos o i3 igubelS” lals”

e b e Ol e lasan, Jole Oldx 5 S0

ok s wbske cbdsbe Gl sl slags Ol

O Ao a\v;r.lagl O e
Y Syl Olisadl dge T Shaes

Sl 35 STl (s piles 05,5
e e Sy e KA S
Ol s

psle oLl HSCT i 55,0 ¥

Ol g (2t dogs Sk

*
(o8 Olde ¢ Ao 25 O i fs o 55

PECHTITR
SYASYTVIVOL £ il
E-mail: allahbakhshian@sbmu.ac.ir

FURVY

ol s lew Sl s ann g b S S e e
Als (Ko ol lasa s cpl 4 ol b Ll L ge
Jols cilisee sladle gl ol ,S sy Ol sae Lo

bamsol (il sl il sbdie 0 sl

Tehran Univ Med J (TUMJ) 2020 May;78(2):93-8

http://tumj.tums.ac.ir

SIS GlapmsilSe 53 Slaks b sl sdushe oy

5 ek i S Gl Ol ol Mgl e ey Jikeos)s
s oS 25 o bl Sled ool s b pE el
2l ety el ehena JLE o ke gladhle SRl 4
Sl 53 i ol UL (g shoe glad sl il s S e


https://tumj.tums.ac.ir/article-1-10380-fa.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-16 ]

OLKat 5 o] G s at

el Ol Ol BLI 5 Sk shon sl o) 0 s Oyl

el sl sk e o) Slas S 5 6151 L

wron u‘%.’J

Clad=s S 53 63,8l Dhsea ol axdlke
GlSan by g Agd (S pole oy (Sl easCiils
VA0 iiwl B ATAY s s 5l S Sl sles L5 oKsles]
wrlid o3l Ol 51 Ol jhe wised £0 slias (23 S el
3151 Ol gl s 45503 10 5 3l (g shos sawd 4 D ol
G 3 e A S5l 8 dali 05 S Olgen Pl bl
U2S g Real-time polymerase chain reaction (RT-PCR)
54 M Ol Ol gl e sed 3 piCawnl 05 Ol Ol e
el b gily s ST culsy w8 slid Jla 513l
adlas ol Goomen S osls S8 Ol aes Ll s Souda
oLl 3 wses IRSBMU.REC.1397.032 Gl us (glls
ot sos G318 500 Slasiin il ot Agd Sy psle
el 0 abj‘gi\ dj.b:)}

RNase (Germany Qiagen) <.S 3l oslaxwl L RNA C\f..w;l
S RNA Js cds 5 jlide el Olgpal e gladpas Sl
Pt 5 39,81 3 555850 Lwys DNA o5 L (So
oslizel L eDNA i a3 235 Oy
RevertAid™ First Strand ¢cDNA Synthesis Kit (Thermo !
FEATIC I DI VAR P C R VR ¢l Scientific, MA, USA)
Ly RT-PCR (¢l |y s Olgieas (O] 25 S & / cDNA
3,3 Rotor-Gene 6000 (Qiagen, Hilden, Germany) NEC
sl» Real-time PCR (gls ol .V IS2) @3 S 513 eslind
o3l b UBL) Gplel G0 o i O 5 Bda glal)
Gene  Runner  software,  version  6.0.28 3l
sl Ceolatl 5 As ~1 b (http://www.generunner.com)
NCBI Primer-BLAST Tool B Ly
A& aub o (http://www.ncbi.nlm.nih.gov/tools/primer-blast/)
(Y Jsae)

233k el Csay e J S L 1SS L s bl ples

JS 53 0 Jhe oS5 oS sl b 5 JUGSNI sladshe
Jols 0Ll Ot 3 o 3L S e ok (S ez
Ao sy SISl A g S3L 5 Ol e g2 3L
SlaShs 4 58 o eliie coctilie 3l sladshos 1 Ol
L pleze o8 G Olgeas ol jsbas 5 s o 0L 1) o slie
e Sk Bk e G e 08 4 e b S
TE5 e s SO et O Ulgea il (Ses Ol e
Rl 5o ool s i Gl b Sl s sl
sl a5s a3 S S Sslie SISl 5 S5
O pU L St S ol LanlS g gl o1l 51 S L)
el ok atls O niKaon/ b Cavgos] oo 4 L e
ezl bug o Sl G SUL Dsen S e
o Glepplar 3 IS 18 Glls 5 edd R3S o 3L
wonl el YV 51 035 O35S ¥ b utCans/ ol ) s
23 5 edd (S US apMl 05 hus &S Cadl eds (LSS
TN 5133927 eSS ps5ses S

Olgots ol 3131 glandly 3 5eiSCiaes) (s &S Jl o
Ol sl obis 5 Blr w0 Sawe 31 s sl e 8L 5L
w5 b ol b TR e el (St b O leudly
@l sy o Olpear Vs pugde Subs 5 Sy Sl
b il Ol o o 350 00 30508 et (2158 Ol
sl Bl s Ol e Ml s

Vs bl b oo Glasss 3kl et/
ot Ss sbe gl i Y s 5 e
(S d] Syarsh Sl kS Shls Sladshe 3 (S asi
oddalis glas Shee il o Lo ool sladsl
22 A A5 5 sl Sl ) e e 53 K]
aS das o OIS 05805, dal s Ll odd Aol Calie Solallas
Gib S sk e 3 s sl Shas 05381 eio]
el S5 5 35l Glabe lge e Sl icilnie sl
S dlesls QL Sladllae ogigar 3 pd e Ol oS
AMP 0 iely S0 iy w51 @3l oo 51 iTans]
ol Saa ol gt e Sl glad gl A, sle (AMPK)

Olgzal jhe Kge0 3 il 05 Ol Ol ws p anllas

UG AP T o)lad VA 0,90 U9 S, ol (i psle olCily o K5 0aCiilsy aloxa


https://tumj.tums.ac.ir/article-1-10380-fa.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-16 ]

a0 ols gumshio a3l 0 5L Lsiied Sho yo 35S guol 55 Glu S Lis

A plsil +/40-4/44 55 ¢DNA 5l 235 (6 o Ly el
s oM aculoee (gl s (2-AAct) (Livak method) ST, s,
"YSU(FQ = fold change) A3 oslizul 4 5e 4 (gl » mRNA Ol
SPSS software, version | 33le 5 5l eslézal b laesls Sl 5 a5
GraphPad Prism, version 525 (IBM SPSS, Armonk, NY, USA)
A rl;.u'l 7 (GraphPad Software Inc., La Jolla, CA, USA)
05 Ol 53 Jlsbims DO sy Waesls Jo b w558 2bsol sk
(P<+/+0) Sltis 43 oslized J 28 055 5 Olew o ntSCans/

A as S B s sl Sl SOl g

Laaidl

-

FQ="/¢6 Folde Changes L Ol ke ;> wxﬁ;/’uu Ol e
23 5l Ol a5 50 (5 58 Ol Sls I 58 05 S 4
(Confidence /40 Oliabl alol essdme Olgoas J 28 o3 S
.34 V/4-0/Y interval)

s Sk shee s Ollo Olabl (Go35ee ol 4 4 57
Ol Olgsa ocuils H13 essdome ool 55 0T eCaun/ Ol oS
S s o Ol 5> LS @8 s (108 L
(1) Slgabl goaguoms 51 5ol WOT il Ol o oS
s e (1) 5Tl oS Oly o Olgeas (dls 13
Godsdomn 31 5V 3 rCansl 4l bl Ol e (oS
e Ol 3 (1) ity Ol e Ol (O/F) Ol
A s 3 Gk sk

Gl O3 530 03,5 33 40 i polosl p Oslay b g
J.;C,ﬁ.a/’ol.ﬁ OOl Student’s t-test O ga3l 51 eslinad b 5 L
DB il s sl Gdoshe e Ol 5o bees Sl o
o oSl Ol s goblae Gl gLl Ll s S
A edalie 03 53,0 i slaes S

O w.:.ﬂ;,ﬁ.a/‘ Ol el sLsol gl Student’s t-test |
Saadlshe) ol Gdoshe e Glbes S5 gl
A8 eslital Olle 03 (St s g0 /St s sk 5 S shons 2
Pl o el Ol 3 (solsbae Bl (LT Ll

&S sdalive sl 6.\._{)&.& W}jduajjfﬂ)'

Tehran Univ Med J (TUMJ) 2020 May;78(2):93-8

http://tumj.tums.ac.ir

o (s sl o) 11 (spai 5 o SIS o3 Slasita ) Uy

e
Yo(/r) 55
VO (/¥V) o3
e
vy oSk
\-vY 03 ke
Yo(/.0A) IPs
Yo(/Yo) $v—00
\KIVAND) >00
3l s oo o ) pl1 ol 2 L e olbas (uei
V\(7EY) S e
VO (/YY) St shens
A0YY) S 55 S s

RT-PCR 3 o3kl 3, 30 55 530S 55 & (6o ol 5 I g5 ¥ Jgir

85 (U b ol 2 ‘)| &
"‘:‘;ﬁﬁ)/
F-primer GAGATCCAGGTCTTATTGGTC
R-primer AATGCTGAGCGGTATACATAG

GBS s s

(ABL) Okl
F-primer TGGAGATAACACTCTAAGCATAACTAAAG
R-primer GATGTAGTTGCTTGGGACCCA

RuritEN le.hlaa BE )')lf‘ Jj S 2 J’x}#;/}“ﬁlﬁ j)}i}iﬁ‘ R Ji.:
S Sl et b 5 A il oLl S PCR Cilisen slales 53 iKiaws/ ol 51

23 S 513 eslinal 3550 RT-PCR g


https://tumj.tums.ac.ir/article-1-10380-fa.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-16 ]

Abtahi S.H., et al. '

Loshe 5 S slajiise sladde 3 1y [ se g5t i &S Wlesls
IS g 2l DS Ol e 5 Dbty Ol e

DS e Oy GRS das e O Sl asllle ancs
Al G 0S5 e sl slaas 2alS Chew S
s Man a1 Ol e o oS 353 sty Sl o
ladsbe bl 5l b SOl Sl L & ol s she
Glad e Sl g il sl sl a5 Eol oo sk
L gl das il sl 5 05081 Jled glads 5 olia L o )
Sy ol Uil Gae 0 spmpe gladshe Koo 4 sles]
Agdgr S Sdshe sl 5 Sl glad sl

boaady 55 g b6 5 e JsSpe Ko il ol ol
b ool (saSadr bt ol Shushe slaes, Olej
GOeS 525 T8 ool ) 55 53 IS 3T S e e
S8 bl s sde ploshe Gladibe s S S e o
Ldr 51l S Ol g J,:C,ﬁ;/'da.d s das il 53l sla gl
258 SO air el bl kSl j5e 8 boosoke
23 G SOl bl e a8 3ad 4B S ool ol (Sas
T g el (b Olays 3 b

Al Olge o abobl 5l dse s ol Kl
&l AMPK s mTOR 5 niSKansl 5 ¥ o e 05 Ol Ol 50
b8 waie 53 sl gy sk e Olewy 5> MTOR s
B I Jl s o SU s ARG sl )
eske o2 Cylom L &S A3k IRSBMU.REC.1397.032

el 0 |l O b g Glays St 5 S

References

1. Juliusson G, Antunovic P, Derolf A, Lehmann S, Mollgard L,
Stockelberg D, et al. Age and acute myeloid leukemia: real world
data on decision to treat and outcomes from the Swedish Acute
Leukemia Registry. Blood 2009;113(18):4179-87.

2. Spalding KL, Arner E, Westermark PO, Bernard S, Buchholz BA,
Bergmann O, et al. Dynamics of fat cell turnover in humans.
Nature 2008;453(7196):783-7.

3. Vande Berg BC, Lecouvet FE, Michaux L, Ferrant A, Maldague
B, Malghem J. Magnetic resonance imaging of the bone marrow in
hematological malignancies. Eur Radiol 1998;8(8):1335-44.

4. Tavassoli M. Marrow adipose cells. Histochemical identification
of labile and stable components. Arch Pathol Lab Med
1976;100(1):16-8.

U Ohles 7 53 gobsbine 5 gban niCann/ canllas ol o
Gla it 2 5 5eS Oly gbls J S 05 S 4 s (FQ=/0)
Gl oy 3 Ll Kol &S Wlesls OLiS iy
o JESLS 5 Ve sla GOl Oly O e ol
Lld e oS Gladles s b addlas cpl gbaasl L
sl 57 S Jolo Ol 1) il o205 Jaoms
Sl s Ml 8 e Sl ool sladse
05 cal Ol sls LS ol addllae s cul p0s3l LSl
Ol S 03 5 3,0 53 5o 5 20 Ohles i L BLS
Sloes S n5 55 Ohley amlis ol rizman Lsd o i Sl
4 ols QL St gl St s s 5 St sk Szl shoe
Sl 05 gl Wes S 3 cpl 3 bl Llslee Oly sl
glel giuadd L bl 05 05 opl Ol 5 M s
2 plasil sl (g she e ) (oo s S 5
Gls iSCaun] & ds o Ol (g3daze Slalllas o) el
- VI ¥ O U0 IR SOV JRTCIU PSPV WP PNCIN [P
Sy Sl bk 5 Gl xS b s iKasl
Tl ks esls Ol Oy Gl lad gl <p s 25
S P sles GOl 53 oS oals Ol Ko wdllas ol 2055
ool st L i) oS s deshs fodle il
ol il bl lassls Siba ulul cren ™l ol es Losles
olis Apolipoprotein mimetic L-4F ala> | J&ﬁg/’ C}]a..ﬂ

5. Hu E, Liang P, Spiegelman BM. AdipoQ is a novel adipose-
specific gene dysregulated in obesity. J Biol Chem
1996;271(18):10697-703.

6. Gil-Campos M, Caiiete RR, Gil A. Adiponectin, the missing link
in insulin resistance and obesity. Clin Nutr 2004;23(5):963-74.

7. Maeda K, Okubo K, Shimomura I, Funahashi T, Matsuzawa Y,
Matsubara K. cDNA cloning and expression of a novel adipose
specific collagen-like factor, apM1 (adipose most abundant gene
transcript 1). Biochem Biophys Res Commun 1996;221(2):286-9.

8. Hotta K, Funahashi T, Arita Y, Takahashi M, Matsuda M,
Okamoto Y, et al. Plasma concentrations of a novel, adipose-
specific protein, adiponectin, in type 2 diabetic patients.
Arterioscler Thromb Vasc Biol 2000;20(6):1595-9.

G AT o)lad VA 0,95 19T Cugud ) ol Ky pale olCily o Sy ouSiils aloeo


https://tumj.tums.ac.ir/article-1-10380-fa.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-16 ]

av

10.

14.

15.

16.

Alterations of adiponectin gene expression in bone marrow of acute myeloid leukemia

Yamauchi T, Kamon J, Waki H, Terauchi Y, Kubota N, Hara K, et al.
The fat-derived hormone adiponectin reverses insulin resistance
associated with both lipoatrophy and obesity. Nat Med 2001;7(8):941-6.
Giovannucci E, Michaud D. The role of obesity and related
metabolic disturbances in cancers of the colon, prostate, and
pancreas. Gastroenterology 2007;132(6):2208-25.

. Shrestha A, Nepal S, Kim MJ, Chang JH, Kim SH, Jeong GS, et

al. Critical role of AMPK/FoxO3A axis in globular adiponectin-
induced cell cycle arrest and apoptosis in cancer cells. J Cell
Physiol 2016;231(2):357-69.

. Schmittgen TD, Livak KJ. Analyzing real-time PCR data by the

comparative C(T) method. Nat Protoc 2008;3(6):1101-8.

. Livak KJ, Schmittgen TD. Analysis of relative gene expression

data using real-time quantitative PCR and the 2(-Delta Delta C(T))
Method. Methods 2001;25(4):402-8.

DiMascio L, Voermans C, Uqoezwa M, Duncan A, Lu D, Wu J, et
al. Identification of adiponectin as a novel hemopoietic stem cell
growth factor. J Immunol 2007;178(6):3511-20.

Gu L, Cao C, FulJ, Li Q, Li DH, Chen MY. Serum adiponectin in breast
cancer: A meta-analysis. Medicine (Baltimore) 2018;97(29):e11433.
Sugiyama M, Takahashi H, Hosono K, Endo H, Kato S, Yoneda K,
et al. Adiponectin inhibits colorectal cancer cell growth through
the AMPK/mTOR pathway. Int J Oncol 2009;34(2):339-44.

. Hardie DG. AMP-activated protein kinase: maintaining energy

homeostasis at the cellular and whole-body levels. Annu Rev Nutr
2014;34:31-55.

. Petridou E, Mantzoros CS, Dessypris N, Dikalioti SK,

Trichopoulos D. Adiponectin in relation to childhood myeloblastic
leukaemia. Br J Cancer 2006;94(1):156-60.

Tehran Univ Med J (TUMJ) 2020 May;78(2):93-8

http://tumj.tums.ac.ir

19.

20.

21.

22.

23.

24.

25.

26.

Aref S, Ibrahim L, Azmy E, Al Ashary R. Impact of serum
adiponectin and leptin levels in acute leukemia. Hematology
2013;18(4):198-203.

Bub JD, Miyazaki T, Iwamoto Y. Adiponectin as a growth
inhibitor in prostate cancer cells. Biochem Biophys Res Commun
2006;340(4):1158-66.

Cong L, Gasser J, Zhao J, Yang B, Li F, Zhao AZ. Human
adiponectin inhibits cell growth and induces apoptosis in human
endometrial carcinoma cells, HEC-1-A and RL95 2. Endocr Relat
Cancer 2007;14(3):713-20.

Kang JH, Lee YY, Yu BY, Yang BS, Cho KH, Yoon DK, et al.
Adiponectin induces growth arrest and apoptosis of MDA-MB-
231 breast cancer cell. Arch Pharm Res 2005;28(11):1263-9.
Hofmann JN, Liao LM, Pollak MN, Wang Y, Pfeiffer RM, Baris
D, et al. A prospective study of circulating adipokine levels and
risk of multiple myeloma. Blood 2012;120(22):4418-20.

Fowler JA, Lwin ST, Drake MT, Edwards JR, Kyle RA, Mundy
GR, et al. Host-derived adiponectin is tumor-suppressive and a
novel therapeutic target for multiple myeloma and the associated
bone disease. Blood 2011;118(22):5872-82.

Korner A, Pazaitou-Panayiotou K, Kelesidis T, Kelesidis I,
Williams CJ, Kaprara A, et al. Total and high-molecular-weight
adiponectin in breast cancer: in vitro and in vivo studies. J Clin
Endocrinol Metab 2007;92(3):1041-8.

Gao F, Chattopadhyay A, Navab M, Grijalva V, Su F, Fogelman
AM, et al. Apolipoprotein A-I mimetic peptides inhibit expression
and activity of hypoxia-inducible factor-lalpha in human ovarian
cancer cell lines and a mouse ovarian cancer model. J Pharmacol
Exp Ther 2012;342(2):255-62.


https://tumj.tums.ac.ir/article-1-10380-fa.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-16 ]

I [ ] ] v I l Tehran University Medical Journal, May 2020; Vol. 78, No. 2: 93-98

Original Article

Alterations of adiponectin gene expression in

bone marrow of acute myeloid leukemia

Seyed Hossein Abtahi M.Sc.!
Mohammad Hossein
Mohammadi Ph.D.2

Mehdi Allahbakhshian Farsani
Ph.D.2"

1- Department of Hematology and
Blood Banking, School of Allied
Medical Sciences, Shahid Beheshti
University of Medical Sciences,
Tehran, Iran.

2- HSCT Research Center, Shahid
Beheshti University of Medical
Sciences, Tehran, Iran.

*Corresponding author: School of Allied
Medical Sciences, Quds Sq., Tajrish,
Tehran, Iran.

Tel: +98-21-22717504

E-mail: allahbakhshian@sbmu.ac.ir

Abstract Received: 11 Oct. 2019 Revised: 18 Oct. 2019 Accepted: 13 May 2020  Available online: 20 May 2020
Background: Acute myeloid leukemia (AML) is characterized by the proliferation of
myeloid precursors and abnormal differentiation of hematopoietic stem cells, which
results in the accumulation of immature cells in the bone marrow (BM). The
accumulation of these cells in the bone marrow causes molecular and cellular changes
in the microenvironment of the bone marrow. The adiponectin hormone originates from
adipose tissue of the bone marrow, which in addition to effective functions in cellular
metabolism, suppresses cancer through various mechanisms, including inhibition of
metastasis, angiogenesis, and proliferation. In the bone marrow sample, patients with
acute myeloid leukemia are associated with different subtypes of the disease.

Methods: In this basic-fundamental research, a total of 40 BM samples from de novo
AML patients and 15 BM samples from healthy volunteers as the healthy group
referred to the Stem Cell Transplantation Laboratory and Cell Therapy of Taleghani
Hospital and with assisting the Research Center, Shahid Beheshti University of Medical
Sciences, Tehran, from March 2015 to February 2017, were entered into the study.
Then used the Real-time polymerase chain reaction (RT-PCR) method for diagnosis
level of adiponectin gene expression in BM samples patients and the healthy group.
Results: The results of the present study showed that the level of adiponectin gene
expression in the BM sample of patients was significantly decreased in comparison
with the healthy group (P=0.002). While, there was no significant difference (P<0.05)
in adiponectin gene expression in AML subtypes myeloblastic, promyelocytic, and
myelomonocytic/monocytic.

Conclusion: The results of this study indicate that there was a decrease in adiponectin
gene expression in the bone marrow of acute myeloid leukemia patients compared to
healthy controls. This decrease in adiponectin expression may be due to myeloid
hyperplasia and a decrease in bone marrow adipocytes. In fact, The nutritional,
metabolic, and mechanical stresses associated with myeloid cells accumulation cause
alterations in bone marrow microenvironment structure and destruction of bone marrow

adipose tissue. Therefore, reduced adiponectin gene expression in AML patients is one

of the key indicators of bone marrow microenvironmental changes in AML patients.

Keywords: adiponectin, acute myeloid leukemia, bone marrow.
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