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Abstact

Background and Aim: in this study, the simultaneous effect of mealworm protein supple ith aerobic exercise on

the expression of genes involved in mitochondrial biogenesis, PGC10, UCP1, anl!nd D
muscle tissue of rats with non-alcoholic fatty liver disease.

s investigated in the soleus

u
Materials and Methods: In this experimental study, 25 male wistar rdis were divi (o] fiv?equal groups including: 1-

healthy, 2- patient, 3- patient+ supplement, 4- patient+ exercise, 5-
developed NAFLD with high fat and cholesterol diet. Interval epduranc
running on a treadmill for 30 minutes, five days a week with gra

nt + exercise. The sick groups
e w ormed for eight weeks, including
ealworm supplement gavage with a dose of
20 mg/kg body weight was performed on the same days ?e
animals were sacrificed and the expression of PGC1%‘JCP1 and Drp1 genes in soleus muscle was measured by
Real-Time PCR method. The obtained data were lyze ndependent t-tests and two-factor analysis of variance
at a significance level of p<0.05.
Results: NAFLD decreased muscle PGC10Q, UCP1

mealworm supplement alone led to a significant i‘as the expression of PGC1Q (p=0.0001), UCP1 (p=0.0001), and
e expression of Drp1 (p=0.0001) in rats with NAFLD, and only the interaction

n1 levels and increased Drp1 levels (p=0.0001). Exercise and

Mfn1 (p=0.0001) and a significant decreas

effect of exercise and supplegentation S nt in increasing Mfn1(p=0.0001).
Conclusion: It seems that a ic e n ealworm supplement each alone by creating positive changes on the
muscle levels of some o] s in \&

effective in the treatmeﬁ)f

in mitochondrial biogenesis and modulating fat metabolism, are likely to be

o
u

Keywor(l-"Aer exefei alworm Larvae, mitochondrial biogenesis, Fatty Liver

A



ﬁ?ﬁ«/n -
I |

alae 30 b0 o SBGS (B 2 Ol 2 ©3l9p o 03 b 3)T 0,5 65k JoSo lojed 5L
S 5l Oy 0SS M gl o b Sigo A

T o
DIl wgle ||

"l nd 0lgd T (BT Ly 5 T ey Loyl )0 Ao
U‘)"‘ ‘C)S ‘(S'Q)L“‘ b‘)T olKisls ‘C; A}‘j ‘LJ‘”))j 6)5Jy}J 05; ‘6).5.) 65:......"0 -\
-AYAYYYFA-) :,ab samane.paykari@gmail.com :

Ol @5 ool ST oltsls S a1y 53505 39l es S Lot
SVYYY - FARD 1 al a_r_rahimi@hotmai
U‘)"‘ ‘C; ‘GQ)LM"‘ .3‘)1 oKm‘.b ‘C; J}‘j ‘U”"))ﬁ 6)9,‘9) ¥
-4Y40-YYYYY :,as  mahya.aghae .com : Lo

u
SAVYSVYY Y il fuad feizd

oS
LS e 55 50 Lo slon) ol 2 S5l i b ol 08 56 Beiod (nl 53 18 g Ao
00,5 sy S f Gyx oS s ol Sl ~8L ,o Drp1 ¢ Mfn1 UCP1 PGC1Q JsLs

o

= & = ‘ s
#loss o ol 05,5 Julis (s5lne 03,5 iy BBl
2505 NAFLD Sl JgyidS 5 0y p (03¢ 05,6

gy YO (025 aslllas cpl )0 1@l 09
PSS (0 pe FJoSe Hjlo 9 e el +olon (JoSia
oL LAl Lol e atin o 59, gy g 4B Ve S D9 Sy g Jold atie Ctia Dk 4 sl (Silse (S
FA ol 5o 28,5 250 Bios slais) b abie g 03IRT5LSTe T ea Ve 5o b 351 8 Joo 315lS s plosl (m y05
skx dbac 0 Drp1 g Mfn1 UCP1 <P 35 ole EpSoslail g wal Sb3 Sllgs o ped dud 21 51 o cels
51 Gk 5l oswl Cawss slaools 28,5 &0 Real-Time PCR g, b

Bl gl 5 (20l |, Min1 5 UCP1 cPGCIQL (Dl_ds zshaws (NAFLD 4, 3L bassl

) UCP1 ¢(p=0.0001) PGC10L ;)L o cmo (iuljdl 4 e oleid  plaS j0 0,1 0,5 JaSo
§ pos helas 1 g ain 5 NAFLD audlie slo sge ;o (=0.0001) Drpt ol o ixe LialS

5 (p=0.0001

Mfn1 w‘# e

29 )8 e (p=0.0001)

Tob 2 Cotte Ol i obul b (ol 4 plaS o 35T 035 JaSlo 5 (55l90 (ppod Sy o0 a5 4y 16 S AR
S5 &8ly S0 NAFLD Condg 09z 5o Yotz o o) el pilie hos g (5,058 s Bh0m )0 o8 e S5

e S o 2byaS i Sise e 3)] a8 JoSe silen (o5 tgulS o3y


mailto:samane.paykari@gmail.com
mailto:mahya.aghaei@gmail.com
mailto:fuad.feizolahi@yahoo.com

z “"j\ Journal of Practical Studies of

.| ' Biosciences in Sport

e sholge Lanssi S 50 % S (65 gy b 85 el (eSS lis (6 5leny S (NAFLD) Y (ST 18 o pzr oS (55
Slotin i 5 Vi (3 50 s gmimndtle T 35 Ealed sl & Congli b (s om0l 93 0n sl S e
il oS 50 g 5 gl &2 Cenglie il iliin Lelse 51 osS 5 45 aimd o i cilites anled (1) el L o
W so ilenr (il oy Ll 00 Jalse g gondlgail A il (55088 s ol e gpd (sl T 55 TnST

)
oS g Seralnd 5sS 5 gl oyl (65 Cnn; 0, Sos S alaz 5l ilizes sl )5 G )NS g
5 9SGl o sy o ,Slae o P sile (5,058 ge sl s, lxal (V) & ls NAFLD .o 5 ) code Ll
WSS ha g (Johe co )y 4 oie &S WS (oo S8 oS slashe )3 (05 pe 4 o ol O gemlarnSTly fals
Voo iS5 pgy oSl boods Jud T ) =SS o0isS Jlad o2 05,5 .(YE’.’; H) ¥ IS e cosbagilas!
9k y9oud alax 5l 6 0 g o, Slos g 555l (ol 0aisS pdats lgie 4 a5 Con o*’g!)b:_é o S5 (PGC-100)
(ISl wdlac aibe) YU (65,0 slasli b ola cdl ,o PGC1QL 0% 2095 I sloaiss ol o 9 guilans]
488 dgdige (7 peedplie 5 (50 fe ,Skas j3 Psl & i PG ST 35800 Olo D0l &

PGC- oauzey (i odids oyl 45 WS cidgte Oleal! i;b@ :
Jlé 1, (UCP-1) M —ouiis s (g ale 51 GO0 Blalgeqai GC-10L yais Jlad (F) cowl oS bt ol 010

oS il e LS Syzge Saled WS (oS sl NAFLDRT oo ot ole Sy o Blo 51 ol 50 g 05 oo SaS (55,
a4 el Lo ye oz aedalin Sgee b UCP-1 oLy a5l

5 555 ()9S iz dlawly 4 COSL 5 (Dg op petas slaanl B Las o b

lic fatty liver disease
oholic Steatohepatitis

® Peroxisome proliferator-activated receptor co-activator- 1a|pha
* Uncoupling protein-1

® Fission & Fusion

® Guanosine triphosphatase

” Mitofusion

® Dynamin-related Protein-1
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