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GAGTCAAGACATCCAGGTTCC
ATTGTATCCGTCCTCAAGAAGC

FGF-21-forward
FGF-21-reverse

CATCAAGAAGGTGGTGAAGCAG
GCGTCAAAGGTGGAGGAGTG

GAPDH-forward
GAPDH-reverse

FGF-21, fibroblast growth factor-21; GAPDH, glyceraldehyde-3-phosphate dehydrogenase; PCR, polymerase chain reaction

badl e
S G S5y (e 5 oSBT ges o Sy
oalds HLES Y Jgaz 10 Cmminr SIS @ g BaisS oS8 b
—V8) B S S il e (Sl e aals) il .l 00l
o 5 5l eaiS a8 1l s e g U5 e e JLe TY (V)
57y §locme Dglds Gy Collad mhaws § (leamd alae
0355 aled (g ld e job b (U5 L alie j5 s pe il
il g 5YL (P</e ¢ V) Mac odgs g (P=+/-F9) o
S 5 g e o s L ACT FGF-21 LLs )|
alosly ol ol 0ol HLES Y Jgaz yo BaS S b
295 4 o5 590 o iy 0395 lad G Jlo giae usSae
odalie ACT FGF-21 L olizl o, 5 oy 0995 oyl
Ole e psie ol ol b as ol T sains las a7 ol
0395 m whioo lPl )l gme b 4 FGF-21 o5
il edslive (g,lo gxe alal, FGF-21 5 Lo 9 SDlac

Loosls (s lol ol 3 42525

(SPSS) (s Lol 33l p s ¥V aseus 5l solil b Laosls
Jls ¢ 4y 52 Statistical Package for the Social Sciences
Jogei g Boiyanl = By SsalsS (sylel (gl I aiads
A oolaiul esls mdleyi bl ek 4 Saa-Sas
g (Woys g olawd) Gl @se IS L oy laosls
(Sl o anly) albee 315 L Jloyind (o5 slrosls
5 0 OF M ES 15 s dnlie jslaie ay aind eols olis
loosls (sly: g Sl S5 (y9051 51 S lools (sl 050
O yalate a0 oaliil (g (e ge31 51 Jlo i o8
N eSS g (i laasla LFGR-2L 15 ol abal,
FoS P-value ¢ iagh ol jo ol colaiwl Jas e )5
s 485 L5 s o ixe (s )lel el g 4y o0 ]

oauS IS 3 () 9 o ye O ceS g (e (F WSS 0 sla S ¥ Jgu

**P-value N=10) 5 (N=10) 5,0 N=Y+) Js *lo yuicte
- IVY® YY (YV-Y#) YY (Y--Y%) YY (Y)-Y$) Jlo
</AY¥ (de0) slasws ¢ luass alaio

A @YIY) Y (F2IY) V0 (0) ol s

O (YY) £t VY (YRIY) oyl ol S

Y (YY) Y (YY) fOYY) a5 55
- [AAY YVO (YFF-£YA) FYF (YAO-OA+) FAF (YAT-OAY) atha/ a3 S plie Joles ¢ Sy cdled mhas
-+ f4 YY/A (Y- /0-Y¥ID) YOIf (YAV-YAIY) VY (YVY-YO/P) &opo el o5 slS (s 0095 ailed
2N SIYR (IVY=+/AY) SIAY (CIYA=+IAY) I (- INE=+JAY) Crols 590 4 oS 90 Connd
<efee YYIB (YYIP-YO/%) YOl (FVY-YY/E) YAID (YY/E-Y0/+) o5 S dlac o543
-1AVY YAIE (VY]-=YV/#) YOI (VVV-YV/E) VAY OOV =YANY) 25 kS oz 0oy
AYNN Y (¥-9) AE-Ve) VIO (B/6-9) slisl oy mhaw

el oals (5135 (Sl m aield) ailos & jgo 4y ¢ Joass ahaiie | a8 4y polie IS %

i plo 51y (g (o 303 3 Shoas whaie piite (1 SgSl (1S el s


http://dx.doi.org/10.61186/nsft.19.2.1
http://nsft.sbmu.ac.ir/article-1-3824-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-31 ]

[ DOI: 10.61186/nsft.19.2.1 ]

VE ¥ lials ¥ o)lad o355 Jlo el e grlio 5 4,35 pole aloxo

OEASES 10 o ceS 5 5 (xie (5 Sloite L ACT FGF-21 L3 1LY Jgaer

ACT FGF-21
#P-value B 0% S F g e o sle e
of ¥ - 10VF &yl p S gl oy 0095 4yl
ole e A — 1YY B
-1+ VY — Ty P skS (i ooy
-[-Y¥ —-/f\Y PS5 oS oy 00y
oo ¥ - IV¥ bl o2
B> Ose ST

FGF-21, fibroblast growth factor-21

odalive ()2 (g 0095 L FGF-21 ooy gl (o wgSne
(st 0555 e howi b addllas ol 3lo ol,3l 69,8 0 o
&7 Og% 038 LFGF-21 (oo p oy (0 ogSine bl )|
ols lis 0,5 yauiS j0 DyaneS dslllae SO (FY) 0l 5,158
Oly 9 (Hlae ooy mhaw (2ol L FOF-21 (s o &5
Sl aalllas Uy genonl a5 (FF) 515 s bl )| Dlas
o T G o)) 9 Oflazoglu asllas glaazsl, .og
45 (YY) ols lis s abal, SMac oogs L FGF-21
b o) Kan g Baker asllae 1o .09 yol> aslllas b gunosl
L gonod (252 9 0395 (b b LFGF-21 (Vb (o0
alllas b guonl (02 009 Vb haw b g pol> aslllas
5 Gijbels asllas |5 (F0) cuils eiine bl3)l yol>
sz 9 o% 039 wled L FGR-21 ooy b f)Sen
aslllas b ol a5 (FF) ol ()Lt (5,0 cne abal, olas|
FGF-21  yu s )l sxn abaly a5 Slallas 2ST )0 .04 Lol
Tobe 30,S eamlie oy S F 5 (i gloyaiie
S Sy ead g pSolul FGF-21 sy alewdl S
el Ghp by G a4 g WS 0
&S oo Jlbyue 1y T 5 055 o 4 325 (ENzymatic cleavage)
6l 4 FGF-21 U coy; clale 6 ,0505001 by (FO)
bl s ye (Seislsrzed 5 5l cnl Sae o JS ke
sloo Shoe b (390,90 4l JoSlge S FGF-21 551
55 5 oo e 5 (55,5 Slsgan o el S sl
Jds 4 FGF-21 arsiS sl Jlu ;o (FF) 05 oo pulas |,
(S b b e Splie (25150 50 093 (Jletal ande i
J ol bl 00,8 e sex 4y | e Ll
Jlosl FGF21 )] Coge 4 a5 ids slopasilSe
ot i JalS jsbo 4y o s plon 1) 855 s isely
Sl slocdl s FGF-21 o3 ol 350 55 oledl 4
ol 5o sl s Sleem Slallas slaazily |35 el Sgama

-—x) e

5 FGF-21 (5 ol alaly (s Boa b o>ty
0595 ply ;93 & 305 93 Cand iy 0355 ayles | PBMCs
plsl il Glg o131 yo (GMas 0095 5 licl 02 (22
okt om @i peitins byl axlllas ol claaily o
ool )93 4 oS 593 o (o 0398 les g FGF-21 (5
ol glis plisl o> g o)z 00y

Ole ably () 2 & gy Slalllae ol ls ull
3 ON S 5 g e sl el LPBMCs s o
gy A O Olllas conl asls 5 Wl Gl ol 3
S g P laiie b FOR-2L ooy gl alai
Ll s 9w Sldlas ol glaasdly oS sl o
o) g Zhang aslllas ;o «pol> axdllas slaadl b guos
ST uilaal JIS, S0l olSs L 0y s 5 5IUT o5
0 e Shlom yd FGF-21 ape mhaw (o il bl
Sl ny 2 2P g (7 00y aLE boans (b
o e G (Jy b ooy (las s pre dtns ala
s QWS sl alaly w2y (e 0095 L FGR-21
olfws b Sy bl a5 o), San 5 Roh adlas s .(FY)
alal, dlas ols5 L FGF-21 oy grlaws wis alosl DXA
odalive (5)ls gxe bLI )| SMac 00gi b Jg clils weSas
adlhe 5 g pols asllhe b gues a5 (FF) aii
alei b o8l o FGF-21 oo s zxbaws ¢ Sa g Olszanecka
b snd 45 (F) 352 5L iy 2 9oy 5 o 0555
oS 55 5T e 5 Hanks aslliae o .55y yol> aslllas
alfgs 655 b Sl axsl Qi gy 3l eolatwl Ly
3 pll (Dual-energy X-ray absorptiometry L DXA)
55 0 LFGF2L oy b oy 45 ols Lis aslllae o)
Ol 5o o) szs sl sime LU (252 D 9 (o7 0085
L5l o3 53 (ot 095 e sl iy Jpas5 5| o sl


http://dx.doi.org/10.61186/nsft.19.2.1
http://nsft.sbmu.ac.ir/article-1-3824-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-31 ]

[ DOI: 10.61186/nsft.19.2.1 ]

OblSa g (oo Sl yike [ (0 S5 5 (2R sl yielyly by ) 4

S 15y 0085 Ayl (s a5 0l Gl adlllas ol s
ol b pliol o whaw g (7 0095 ol 590 4 1S 590
1sb 4wl Ols> LS5 ol3l PBMCs s FGF-21 3
g Shac 005 o Ll 0)ls de2 g pudives alayl) (gl e
Sgd oo Slpaioy ais cdslive (g)lo pme alail) 5 ol Lo
5 omeb (9 b Sl3l s YL iges aae b ony] Slellias
gl 5ol g FGF-21 (45 (ke s 503wl L Gla o3
LLsyl oy @ ployen jsb a0l Jld oy o3 oy
Lo oaizmed 9 O oS5 g (i O sy L 05 0l
A s 00510 5 d gl b Ceaglie wiile S glin Jolae ol
el silie pie 008 oelas Sy lsie 4 FOF-21 ) o0
5 S sbeoles oozl Qb sly SolS 5w
sl oleshls 0 ¥ oge cobs aiile Sdalie sl s Lo

258 8 ey 9550 il o can T (1l
&3 Sl

olads L glads b 5l cise ol Al
Al Sy pole oBails jguS ol mlio § ladss
Sl ol 5l 095 Sl 08 ol B asg g ol St
WS oo el regh cpl o sy Bases s
Al ol lS 0590 aalibly slrosls 5l allie cpl yioren

C‘ JC | gy — ;_w).: f?’l'c olRidls Ls’b'c @L...a

e References

Bluher M. Obesity: global epidemiology and
pathogenesis. Nature reviews Endocrinology.
2019;15(5):288-98.

Nour TY, Altintag KH. Effect of the COVID-19 pandemic
on obesity and it is risk factors: a systematic review. BMC
public health. 2023;23(1):1018.

Dhawan D SS. Abdominal Obesity, Adipokines and Non-
communicable Diseases. The Journal of steroid
biochemistry and molecular biology. 2020.

Whitlock G LS, Sherliker P, Clarke R, Emberson J, Halsey
J, et al. Body-mass index and cause-specific mortality in
900 000 adults: collaborative analyses of 57 prospective
studies. Lancet (London, England). Lancet (London,
England). 2009.

Bays HE, Gonsahn-Bollie S, Younglove C, Wharton S.
Obesity Pillars Roundtable: Body mass index and body
composition in Black and Female individuals. Race-
relevant or racist? Sex-relevant or sexist? Obesity Pillars
(Online). 2022;4:100044.

Kharitonenkov A, Shiyanova TL, Koester A, Ford AM,
Micanovic R, Galbreath EJ, et al. FGF-21 as a novel
metabolic regulator. J Clin Invest. 2005;115(6):1627-35.

Cundg b FGF-21 g5l (F) ool Ladls o ak,
s a5 ilosls (L iy lidllas ol Lo o Slgilie
5 SpeedS 65 LG Ggudl (Sl L FGF-21 (o
(V) o)l it bL3 | Sglie pyaie s iyl
SialS ol il galy Sy Col (Saw FGF-21 i35l
5o Sl o blie joadl (Sl Jis 4 Sdglie ol
Sy a5 595 FOF-21 Canglin sbom] 4 ymie canl e

6‘..@.).4..»‘ ‘LI 0053 w‘)s‘ Ls el (CS"ﬁ}) (5“"‘]‘9‘ l
ez it ol Jole olasl oz 2ol ) Jols ol o>

) S an 55 oS Jld slaoni S Cled G 5
(A 39 oo FGF-21 ol ialiél Calgs yo 5 05 40 W]

ol )b sl 6l ol imgh ols il elul
5 5% S 5 slazall L PBMCs s |, FGF-21 )5 o)l

1S 18 (o) 2390 @il Glez 913 jo (5 sla Ll
3 il oo b Cangasme glyls addllas (pl 0gzg ol L
O Ol damalie GGl B oy J 7S 0,5 (8l 0 lge
5 0al,3 e (35 b o3I Gl 8,41 PBMCs s, 05
B s S5 Siegi (nl 0 FOF-21 (50555 5 (o0 oo la
aib cadlllas ol diged @ (39 3g0ome 4 4z gl .23,

S S g Cadr bl o laaely sow
b g aazg badlas (nl Grizren 058 iyl
cde alaly csly 5 agzlse Glojas (i g (el (oalaie)

Ao oas OlaS 1) (Joles s

7.  Beenken A, Mohammadi M. The FGF family: biology,
pathophysiology and therapy. Nat Rev Drug Discov.
2009;8(3):235-53.

8. Badman MK, Pissios P, Kennedy AR, Koukos G, Flier JS,
Maratos-Flier E. Hepatic fibroblast growth factor 21 is
regulated by PPARalpha and is a key mediator of hepatic
lipid metabolism in ketotic states. Cell Metab.
2007;5(6):426-37.

9.  Epperlein S, Gebhardt C, Rohde K, Chakaroun R, Patt M,
Schamarek I, et al. The Effect of FGF21 and Its Genetic
Variants on Food and Drug Cravings, Adipokines and
Metabolic Traits. Biomedicines. 2021;9(4).

10. Inagaki T, Dutchak P, Zhao G, Ding X, Gautron L,
Parameswara V, et al. Endocrine regulation of the fasting
response by PPARalpha-mediated induction of fibroblast
growth factor 21. Cell Metab. 2007;5(6):415-25.

11. lzumiyaY, Bina HA, Ouchi N, Akasaki Y, Kharitonenkov
A, Walsh K. FGF21 is an Akt-regulated myokine. FEBS
Lett. 2008;582(27):3805-10.

12. Erickson A, Moreau R. The regulation of FGF21 gene
expression by metabolic factors and nutrients. Horm Mol
Biol Clin Investig. 2016;30(1).


http://dx.doi.org/10.61186/nsft.19.2.1
http://nsft.sbmu.ac.ir/article-1-3824-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-31 ]

[ DOI: 10.61186/nsft.19.2.1 ]

VE ¥ lials ¥ o)lad o355 Jlo el e grlio 5 4,35 pole aloxo

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Tanimura Y, Aoi W, Takanami Y, Kawai Y, Mizushima
K, Naito VY, et al. Acute exercise increases fibroblast
growth factor 21 in metabolic organs and circulation.
Physiol Rep. 2016;4(12).

Fazeli PK, Lun M, Kim SM, Bredella MA, Wright S,
Zhang Y, et al. FGF21 and the late adaptive response to
starvation in humans. J Clin Invest. 2015;125(12):4601-
11.

Mraz M, Bartlova M, Lacinova Z, Michalsky D, Kasalicky
M, Haluzikova D, et al. Serum concentrations and tissue
expression of a novel endocrine regulator fibroblast
growth factor-21 in patients with type 2 diabetes and
obesity. Clin Endocrinol (Oxf). 2009;71(3):369-75.

Lundsgaard AM, Fritzen AM, Sjgberg KA, Myrmel LS,
Madsen L, Wojtaszewski JFP, et al. Circulating FGF21 in
humans is potently induced by short term overfeeding of
carbohydrates. Mol Metab. 2017;6(1):22-9.

Prida E, Alvarez-Delgado S, Pérez-Lois R, Soto-Tielas M,
Estany-Gestal A, Ferng J, et al. Liver brain interactions:
focus on FGF21 a systematic review. International journal
of molecular sciences. 2022;23(21):13318.

von Holstein-Rathlou S, BonDurant LD, Peltekian L,
Naber MC, Yin TC, Claflin KE, et al. FGF21 Mediates
Endocrine Control of Simple Sugar Intake and Sweet
Taste Preference by the Liver. Cell Metab.
2016;23(2):335-43.

Baruch A, Wong C. Antibody-mediated activation of the
FGFR1/Klothop complex corrects metabolic dysfunction
and alters food preference in obese humans.
2020;117(46):28992-9000.

Talukdar S, Owen BM, Song P, Hernandez G, Zhang Y,
Zhou Y, et al. FGF21 Regulates Sweet and Alcohol
Preference. Cell Metab. 2016;23(2):344-9.

Ameka M, Markan KR. Liver Derived FGF21 Maintains
Core Body Temperature During Acute Cold Exposure.
2019;9(1):630.

Owen BM, Ding X, Morgan DA, Coate KC, Bookout AL,
Rahmouni K, et al. FGF21 acts centrally to induce
sympathetic nerve activity, energy expenditure, and
weight loss. Cell Metab. 2014;20(4):670-7.

Turer AT, Scherer PE. Adiponectin: mechanistic insights
and clinical implications. Diabetologia. 2012;55(9):2319-
26.

Kaufman A, Abugayyas L, Denney WS, Tillman EJ,
Rolph T. AKR-001, an Fc-FGF21 Analog, Showed
Sustained Pharmacodynamic Effects on Insulin Sensitivity
and Lipid Metabolism in Type 2 Diabetes Patients. Cell
reports Medicine. 2020;1(4):100057.

Sanyal A, Charles ED, Neuschwander-Tetri BA, Loomba
R, Harrison SA, Abdelmalek MF, et al. Pegbelfermin
(BMS-986036), a PEGylated fibroblast growth factor 21
analogue, in patients with non-alcoholic steatohepatitis: a
randomised, double-blind, placebo-controlled, phase 2a
trial. Lancet (London, England). 2019;392(10165):2705-
17.

Flippo KH, Potthoff MJ. Metabolic Messengers: FGF21.
2021;3(3):309-17.

Bobbert T, Schwarz F, Fischer-Rosinsky A, Pfeiffer AF,
Méhlig M, Mai K, et al. Fibroblast growth factor 21
predicts the metabolic syndrome and type 2 diabetes in
Caucasians. Diabetes Care. 2013;36(1):145-9.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Dushay J, Chui PC, Gopalakrishnan GS, Varela-Rey M,
Crawley M, Fisher FM, et al. Increased fibroblast growth
factor 21 in obesity and nonalcoholic fatty liver disease.
Gastroenterology. 2010;139(2):456-63.

Zhang X, Yeung DC, Karpisek M, Stejskal D, Zhou ZG,
Liu F, et al. Serum FGF21 levels are increased in obesity
and are independently associated with the metabolic
syndrome in humans. Diabetes. 2008;57(5):1246-53.

Olszanecka-Glinianowicz M, Madej P, Wdowczyk M,
Owczarek A, Chudek J. Circulating FGF21 levels are
related to nutritional status and metabolic but not
hormonal disturbances in polycystic ovary syndrome.
European journal of endocrinology. 2015;172(2):173-9.

Kang YE, Kim JT, Lim MA, Oh C, Liu L, Jung SN, et al.
Association between Circulating Fibroblast Growth Factor
21 and Aggressiveness in Thyroid Cancer. Cancers
(Basel). 2019;11(8).

Oflazoglu U, Caglar S, Yilmaz HE, Onal HT, Varol U,
Salman T, et al. The relationship between sarcopenia
detected in newly diagnosed colorectal cancer patients and
FGF21, irisin and CRP levels. European geriatric
medicine. 2022;13(4):795-803.

Roh E, Hwang SY, Yoo HJ, Baik SH, Cho B, Park YS, et
al. Association of plasma FGF21 levels with muscle mass
and muscle strength in a national multicentre cohort study:
Korean Frailty and Aging Cohort Study. Age and ageing.
2021;50(6):1971-8.

Jung HW, Park JH, Kim DA, Jang IY, Park SJ, Lee JY, et
al. Association between serum FGF21 level and
sarcopenia in older adults. Bone. 2021;145:115877.

Baker JF, Katz P, Weber DR, Gould P, George MD, Long
J, et al. Adipocytokines and Associations With Abnormal
Body Composition in Rheumatoid Arthritis. Arthritis Care
& Research. 2023;75(3):616-24.

Bag Soytas R, Suzan V, Arman P, Emiroglu Gedik T, Unal
D, Cengiz M, et al. Association of FGF-19 and FGF-21
levels with primary sarcopenia. Geriatr Gerontol Int.
2021;21(10):959-62.

Gould PW, Zemel BS, Taratuta EG, Baker JF. Circulating
Fibroblast Growth Factor-21 Levels in Rheumatoid
Arthritis: Associations With Disease Characteristics, Body
Composition, and Physical Functioning. J Rheumatol.
2021,;48(4):504-12.

World Medical Association Declaration of Helsinki:
ethical principles for medical research involving human
subjects. Jama. 2013;310(20):2191-4.

Vasheghani-Farahani A, Tahmasbi M, Asheri H, Ashraf
H, Nedjat S, Kordi R. The Persian, last 7-day, long form
of the International Physical Activity Questionnaire:
translation and validation study. Asian J Sports Med.
2011;2(2):106-16.

Porflitt-Rodriguez M, Guzmén-Arriagada V, Sandoval-
Valderrama R, Tam CS, Pavicic F, Ehrenfeld P, et al.
Effects of aerobic exercise on fibroblast growth factor 21
in overweight and obesity. A systematic review.
Metabolism: clinical and experimental. 2022;129:155137.

Karami M, Mehrabi F, Allameh A, Pahlevan Kakhki M,
Amiri M, Emami Aleagha MS. Klotho gene expression
decreases in peripheral blood mononuclear cells (PBMCs)
of patients with relapsing-remitting multiple sclerosis.
Journal of the neurological sciences. 2017;381:305-7.


http://dx.doi.org/10.61186/nsft.19.2.1
http://nsft.sbmu.ac.ir/article-1-3824-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-31 ]

[ DOI: 10.61186/nsft.19.2.1 ]

OblSer g (s oo Sl jite [ (30 S g (i sl el alaly o) A

42.

43.

44,

Zhang Y, Jiang L, Su P, Ma Z, Kang W, Ye X, et al.
Association between Plasma FGF21 Levels and Body
Composition in Patients with Gastric Cancer. Nutrition
and Cancer. 2022;75(1):349-56.

Hanks LJ, Casazza K, Ashraf AP, Wallace S, Gutiérrez
OM. Fibroblast growth factor-21, body composition, and
insulin resistance in pre-pubertal and early pubertal males
and females. Clin Endocrinol (Oxf). 2015;82(4):550-6.

Gijbels A, Schutte S, Esser D, Michielsen C, Siebelink E,
Mars M. Plasma FGF21 Levels Are Not Associated with
Weight Loss or Improvements in Metabolic Health

45.

46.

Markers upon 12 Weeks of Energy Restriction: Secondary
Analysis of an RCT. 2022;14(23).

Coppage AL, Heard KR, DiMare MT, Liu Y, Wu W, Lai
JH, et al. Human FGF-21 Is a Substrate of Fibroblast
Activation Protein. PloS one. 2016;11(3):e0151269.

Lewis JE, Ebling FJP, Samms RJ, Tsintzas K. Going Back
to the Biology of FGF21: New Insights. Trends in
endocrinology and metabolism: TEM. 2019;30(8):491-
504.


http://dx.doi.org/10.61186/nsft.19.2.1
http://nsft.sbmu.ac.ir/article-1-3824-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-31 ]

[ DOI: 10.61186/nsft.19.2.1 ]

Iranian Journal of Nutrition Sciences & Food Technology 9
Vol. 19, No. 2, Summer 2024

Correlations of Anthropometric and Body Composition Parameters with Fibroblast
Growth Factor-21 Gene Expression in Peripheral Blood Mononuclear Cells of Healthy
Young Adults

Mirhoseini MS?, Eslamian G*2, Ghorbani A*, Zand H*, Vasheghani Farahani $°

1- MSc. in Nutrition Sciences, Department of Cellular and Molecular Nutrition, Faculty of Nutrition and Food Technology, National
Nutrition and Food Technology Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, Iran

2- *Corresponding author: Assistant Prof, Department of Cellular and Molecular Nutrition, Faculty of Nutrition and Food Technology,
National Nutrition and Food Technology Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, Iran.
Email: gh.eslamian@shmu.ac.ir

3- *Corresponding author: Assistant Prof, Department of Cellular and Molecular Nutrition, Faculty of Nutrition and Food Technology,
National Nutrition and Food Technology Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, lran
Email: arman.ghorbani@sbmu.ac.ir

4- Prof, Department of Cellular and Molecular Nutrition, Faculty of Nutrition and Food Technology, National Nutrition and Food
Technology Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, Iran

5- MSc. in Nutrition Sciences, Department of Nutrition, School of Public Health, Iran University of Medical Sciences, Tehran, Iran

Received 2 Mar, 2024 Accepted 8 Apr, 2024

Background and Objectives: Fibroblast growth factor-21 (FGF-21) is a potent activator of glucose uptake associated
with insulin resistance, metabolic syndrome and obesity. The aim of this study was to assess relationships between the
anthropometric parameters, body composition, and FGF-21 gene expression in peripheral blood mononuclear cells in
healthy young adults.

Materials & Methods: This cross-sectional analytical study included 30 healthy young adults from Shahid Beheshti
University of Medical Sciences, 1401. The FGF-21 gene expression in peripheral blood mononuclear cells was assessed
using real-time polymerase chain reaction technique. Body composition was assessed using bioelectrical impedance
analysis. Linear regression was used to assess relationships of anthropometric and body composition parameters with the
gene expression.

Results: The median (interquartile range) age and body mass indices of the participants were 22 (21-26) years and 23.3
(21.25-3.6) kg/m?, respectively. Significant inverse relationships were detected between FGF-21 ACT in peripheral blood
mononuclear cells and body mass index (p = -0.516), waist-to-hip ratio (f = -0.477), total fat mass (p = -0.412) and
visceral fat (B = -0.514) (p < 0.05). This indicated that higher values of these variables were associated to the increased
FGF-21 gene expression. No significant relationships were observed between the muscle mass and FGF-21 gene
expression.

Conclusion: Results of this study demonstrated significant positive associations between the FGF-21 gene expression in
peripheral blood mononuclear cells and the body composition, waist-to-hip ratio, fat mass and visceral fat in healthy
young individuals. Further studies are warranted to verify alignment of FGF-21 gene expression in peripheral blood
mononuclear cells, as easily accessible human cells, with serum levels.

Keywords: Fibroblast Growth Factor-21, Body Mass Index, Waist-to-hip ratio, Fat mass, Muscle mass
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