http://rjms.iums.ac.ir W44 (65 )t o5kt (WY o5 15y i Biidja ogle alan

£ers) € SeNe e oCope 0

£

by Al J

[ Downloaded from rjms.iums.ac.ir on 2026-05-18 ]

§ S SLBCuwgildy GEPase () b 9 (09390955 N JUgy J5 g v (gl (9 o3 ik Culd gl
99 &9 (WS SOy (s gudl 4 w0 glio g 35 o5 T sbaw

g pole anly oMl al3T olfisly ¢ olazal g il pole « lonl 0uSitily ¢ by pole o (S8 Canyd 09)5 ((oB)s L5l b (6yD (Sgmmiils 1 Byl BV Ly omo
[)l):'.l ‘OI)@‘ «liudss

abednazari@gmail.com (Jgtue st 53#) o)yl (5l 5 «ligios g pole anly oMl Sl3T ol&utils 5559 pole § (5o Ca i 09,5 okl 1 g 35 dle ymmes
Ol eolyg «ligios g pole anly oMl 23T olSiisls ¢ 55 pole § (S T 09,5 bkl 1oy WI3€ 5L 48

EXN ¢3

Léb)‘g.}g,‘s _ . 5
O D 3 emy Bl ) SIS Jeod pae Judsay &l 55 (99)0 308 (gilew (n Frald 93 g9 Cubd 1BUR g Ao

05 O 2 2 29550905 T Jlgy J5 9 20 (9l (a8 (ol 35 g5y Bam amd e 75 il gul LS § 553

9> £ ok D91 93 £ (b3 sy gl 4 Caaglio g S5 o 5 S slacuwyle GOPase
«Jbgy Jj coddgus] 2y b A s Yol ey 3l e S5 (o)) YO-Y0) Siale slagbe |y pols (tmgh (slel assle 1515 (g
G6Pase el Skl S35 8" alaybse a2l W boe g 2S5k dlil & STZ o5 Lo Y0 (Blio 1199 G5 b w2

O e £) S-S 09,5 ¥ 53 (ubd o bge b 4B lai 13 pgd 95 (0bd 390 s o385 e Fe BN (g
9> Jlsy J3 3195 9 e SS9 g2 09)5 (30 A) gy J5 =08 (95 02005 € (30 V) Jligy J5 (0 A) (95
5 VO MAaX 1oy A LA claids ¥ suid Cglis b ain )0 duds guy ¢ sl (9l o pod atins ot 15 |y gl
prS o Voo e 4 319LS @ygm JLgy J; i 1pl VO MAX bsp3 08 B0 b (claidy S colymnl ogls
A5 o amlygd iyl Judoo g anly) S il lg Julos 51 ookl b s odls .ab odl> azam )3 jo, O pSelS p

A5 yomie lgdl a Cnglie a3l 5 SIS 0 ae SRRl 4 a0 (ol (e )5S 09,5 L unlie o bl
A5 e J5S 095 | duglie ) 515 slo Jolo 0 GOPaASE s (ualil & iz JUg) U5 9 2005 (gl oy
Sl @ 0l (o 1) (2l o @ 3 Jlgy S5 g e (sl Syl @ Gl ) SsonlS Ey0ud 390006 5 A
2 s 638 GOPasE 5 ol )3 i 35 9 gl 9 3595 zolaw

A8/ V[N redl )y f )b

WA ol b

Lol 0455 u.:)l)f éﬁl}.ﬁ &)lﬂ
ol a2l Jlo ol 255 Colos 2o

i ol s olciwl o gus
Yeylaghi Ashrafi MR, Abednatanzi H, Ghazalian F. The effect of eight weeks of high intensity interval training
and n-chromosomal royal jelly on G6Pase gene expression in hepatocytes, glucose levels and insulin resistance

in type 2 diabetic rats. Razi J Med Sci. 2020;27(10):135-150.

il 438 )5 o y9u0 CC BY-NC-SA 3.0 s §alloo SIHT (w piand o3 9008y allite ¢yl Hlituisl™

\Yo


https://orcid.org/0000-0001-6638-1131
https://rjms.iums.ac.ir/article-1-6387-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-18 ]

Razi Journal of Medical Sciences. 2020;27(10):135-150. http:/rjms.iums.ac.ir,

\e21PaN 40 AjisiaAIuN ued|

{ Original Article

The effect of eight weeks of high intensity interval training and n-
chromosomal royal jelly on G6Pase gene expression in hepatocytes, glucose
levels and insulin resistance in type 2 diabetic rats

Mohammad Reza Yeylaghi Ashrafi: PhD Student, Department of Physical Education, Faculty of  Literature, Humanity and
Social Science, Science and Research Branch, Islamic Azad University, Tehran, Iran

Hossein Abednatanzi: Assistant Professor, Department of Physical Education, Faculty of Literature, Humanity and Social
Science, Science and Research Branch, Islamic Azad University, Tehran, Iran (*Corresponding author)
abednazari@gmail.com

Farshad Ghazalian: Assistant Professor, Department of Physical Education, Faculty of Literature, Humanity and Social
Science, Science and Research Branch, Islamic Azad University, Tehran, Iran

Abstract

i ; . . . K d
Background & Aims: The aim of this study was the interactive effect of High cywords

Intensity Exercise Training (HIIT) and n-chromosomal royal jelly on G6Pase gene Intensity Interval
expression in liver hepatocytes and glucose levels and insulin resistance in type 2
diabetic rats. Intense interval training is usually performed with intensities above
90% of the maximum heart rate and short rest periods and a training duration of Type 2 Diabetic,
less than 20 minutes. Royal Jelly is a yellowish white substance secreted by the
submandibular glands of worker bees and by the queen bee is consumed throughout
its life and the larvae during the growing period. Due to their anti-oxidant and anti- Royal Jelly,
diabetic, anti-cancer, anti-inflammatory effects, various drugs are obtained from
gellerial. Evidence from studies shows that the possibility of increased glucose-6-
phosphatase expression plays an important role in increasing hepatic glucose
production. Therefore, this article intends to report the interactive effect of HIIT
and consumption of n-chromosomal royal jelly on glucose regulatory factors.
Methods: The statistical population of the present study consisted of rats. After 20
weeks of high-fat diet, rats became diabetic by intraperitoneal injection of 25 mg
STZ per kg body weight. Mice with fasting glucose between 150 and 400 mg / dL
were considered to have type 2 diabetes. Mice were treated in 4 groups: 6-head
diabetic control, 8-period periodic training, 7-head Royal Jelly, 8-head Periodic
Exercise, and 8-head Royal Jelly training group and training protocol and gel-royal )
gavage. The HIIT protocol consisted of eight weeks of aerobic exercise, five Received: 22/09/2020
sessions per week with a gradual increase in extreme frequency from 22 to 38 Published: 31/12/2020
meters per minute and a rest period of 16 to 22 meters per minute for 15 to 34

minutes by running on a treadmill. Running time increased from 16 minutes in the

first week to 34 minutes in the eighth week. At the end of the training period and 48

hours after the last training session, the experimental training groups and after 12

hours of fasting, the rats were anesthetized and sacrificed by ether anesthetic. Blood

samples were collected from the heart. Glucose was measured using an auto-

analyzer. Insulin measured by a special kit of Pars Azmoun Company. The insulin

resistance index was calculated using the formula and gene expression was also

determined by PCR. To describe the data, descriptive statistics and inferential

statistics of one-way analysis of variance and Ben Foroni post hoc test were used to

compare the differences between groups and two-factor analysis of variance and

Training,

Insulin,

Go6pase Gene
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effect size index were used to compare the effect of each of the independent
variables. Significance level it was considered p<0.05.

Results: 1. Mean glucose concentration (mg / dL) in the exercise group (138.25)
compared to the control (333.83) was significantly reduced (p= 0.005) and in the
exercise-royal gel group (134) compared to the royal gel group (131.57) had no
significant difference (p= 0.992) and had a significant decrease compared to the
control in the gel exercise group (p= 0.001). 2. Mean mean insulin concentration
(IUI / ml) in the exercise group (6.22) was significantly increased compared to the
control (3.89) (P = 0.005) and in the exercise-royal gel group (5.12) compared to
the royal gel group (7.36) p= 0.992) but the royal jelly group had a significant
increase compared to the control. And in the exercise group, Royal Jelly had a non-
significant increase compared to control. 3. The mean insulin resistance index in the
exercise group (2.04) was significantly lower than the control group (3.18) and
gelravial (2.31) (p= 0.044). 4. The mean ratio of G6pase gene expression in the
exercise group (1.43) and in the exercise-gel-royal group (2.74) increased
significantly compared to the control (1) and compared to gel-royal (0.45) but the
expression of G6pase gene in the group Royal jelly decreased compared to control,
but the difference was not significant.

Conclusion: Since increasing glucose production from non-carbohydrate pathways
in the process of hepatic gluconeogenesis as well as accelerating the glycolysis
process ultimately leads to increased hepatic glucose release, especially in diabetic
patients. The findings of the present study revealed that the expression of genes
involved in gluconeogenesis the liver is affected by exercise combined with royal
jelly. Eight weeks of HIIT alone, in interaction with n-chromosomal royal jelly,
increased G6Pase expression in the hepatocytes of type 2 diabetic rats compared
with controls who did not participate in the exercise program, but the gel only
decreased expression. The gene was compared to the control group. The possibility
of increased liver G6Pase expression during acute exercise is due to the fact that
this gene is positively regulated by prolonged fasting in rodents. On the other hand,
it is also noted that insulin signaling pathways it plays an important role in
controlling the expression of gluconeogenic genes such as G6Pase, which regulates
the rate of hepatic gluconeogenesis. It has been suggested that G6Pase encoding is
strongly mediated by transcription of some key hormones, especially insulin,
glucagon, adrenaline, and glucocorticoids. Insulin is the most important regulatory
factor in inhibiting gluconeogenesis and hepatic glucose production in post-meal
conditions. In other words, although free fatty acids, glucocorticoids, and glucagon
increase G6Pase expression, insulin strongly inhibits the expression of these genes.
Based on the available evidence, the decrease in G6Pase gene expression in the
Royal Jelly group can be attributed to a further increase in insulin levels in response
to long-term use of Royal Jelly. Compared to the control group, intermittent aerobic
exercise led to a significant reduction in glucose and insulin resistance index.
Improvement of glycemic profile in response to periodic exercise and royal jelly in
diabetic rats can be attributed to changes in glucose levels and beta cell function as
well as changes in the expression of hepatic gluconeogenic genes.
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