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i- High mobility group box 1

ii- Receptor for advanced glycation end products
iii - Toll-like receptors

iv - Nuclear Factor Kappa B

v - Interleukin 6

vi - Tumor Necrosis Factor-a


https://dor.isc.ac/dor/20.1001.1.16834844.1397.20.5.5.6
http://ijem.sbmu.ac.ir/article-1-2477-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-31 ]

[ DOR: 20.1001.1.16834844.1397.20.5.5.6 ]

”“IV‘_;)_JJ‘T‘A? oled (e (£009° (Jipal pangloslin 9 4)119)3 32£ Gnlzn Y¥A

ale el gl uleal 5 4aline onl (V saa) Mas

W.A.;i- @b.‘o a.x_s:\bs Sl Loy ACSMl

Lo a88a 5o duula iy 088 culia Sue o )98 RS

3198 O3 a3 dals -\ Jgaa

— pida ol pa ol pr «wida
\ \ \E i 3 WY \Y (4883 5 S3e ) ae yeu
to ‘o £ Yo Y Y. \o (483s) ©ae
0 ° 0 0 0 ° 0 (dmy0) s

so—d 4 Sl YA 4 YU pda cus
O sad gloaiil lad o (ol (sl (558 55 68 5 S
RNA 5l a S5Sue 0 €DNA 53 5 liie 405 Y B VA
oS Jaallygias 3 solial L osad Al
4 5 (o5 J,K6) First standard cDNA synthesis
dage A8 o alg) cudnaly :Real-time qPCR

o9 iyl Jold JShs £ dB88 ¢ oae w0l S il
salsy Jladl @ili Vo sue o ol S il 4o A8 sley
Jisk 5 b Yo e 4 ol Sl da,u Ve gles o
aladl @il Yo e 4 ol S il da 50 VY sles Hu b
(oW1 -Roche) Lightcycler96 sl&is b s PCR Lo
Sosa s (Ol Oxead BS) Vi Somle (S e
36 e slad S s alasl (Triplicate) 5SS Lb
@TJ‘S MJ‘.;J\’.‘T@.H‘)):\ %ﬁ}TﬁL@jCDNA

(Y Jgaa) a8 b Primer3 15808 5 o 53

oAl D) Gy el a5 g 1L (5 Sl gad
sLagise (LAl melu VE 5 a5 uss dwla
o531 ) el b glie Flis JAI 3535 b e
50 Y) Toaadls 5 (p oSS s p Sl 0t ssu b s
S o) oy ad B (a0SLS s a Sl V- 50 b
Jioiel bl cal (o8 @8l 5] pdasy i dB oS
wWuas 5 @ox o8l Ol @lesSh Y G s wd e
slislesl aladl B 5 4 S 18 mle 035088 s dalidy
b e oS Bl das “Ar L ol Slpe — sl
Ak aladl 595 S 0S5 L (S g
il skia & €DNA jiiw s RNA g i
V oeS Glal b o sl ) a S Le oo RNA
3 S 55508 (Ol 03 Laws) RNX Plus 500 5l L
RNA lhaiul oS Joall) s Gabs Alide ol o upen
Jslae ad aladl Lallh RNA 4 5 ol ada e G
Kool 68 5 51 DNase T a1 b s 1,35 RNA
ad 5lsSl RNA si€y 53 sl 5 DNA o

Jﬁbburﬂjf};\‘)dadm.uldJytsuﬁlﬁ‘Hbs_‘i de-ﬁ

Genes Primer sequence Tm (°C) Product size Gene Bank

p-actin F: CGTTGACATCCGTAAAGACCTC 59.08 110 bp NM_031144.3
R: TAGGAGCCAGGGCAGTAATCT 60.06

HMGBI1 F: GTAATTTTCCGCGCTTTTGT 55.86 114 bp NM_012963.2
R:TCATCCAGGACTCATGTTCAGT 58.82

RAGE F: CTACCTATTCCTGCAGCTTC 55.33 346 bp XM_006256025.2
R: CTGATGTTGACAGGAGGGCTTTC 63.44

TLR4 F: GGATGATGCCTCTCTTGCAT 57.73 127 bp NM_019178.1
R: TGATCCATGCATTGGTAGGTAA 57.21

NF-xB F: CGATCTGTTTCCCCTCATCT 56.71 174 bp NM_199267.2
R: ATTGGGTGCGTCTTAGTGGT 59.31

i- American College of Sports Medicine
ii- Ketamine

iii- Xylazine

iv- SYBR Green Master Mix

v- B-actin
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i- B-actin

ii- Kolmogorov—Smirnov test

iii- One way analysis of variance test
iv- Tukey's post hoc test
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Abstract

Introduction: Inflammation plays a critical role in the pathogenesis of diabetic cardiomyopathy.
The expression of HMGB1, a proinflammatory cytokine, and its downstream signaling pathway is
upregulated in diabetes. The aim of this study was to investigate the effect of 8 weeks aerobic
training on the expression levels of the HMGB1-RAGE/TLR4-NF-kB pathway in cardiac tissue of
male rats with hyperglycemia. Materials and Methods: Thirty-six male Wistar rats (mean weight,
231+25g) were randomly divided into three groups (n=12 each): Healthy control, control
hyperglycemia and trained hyperglycemia. Hyperglycemia was induced by intraperitoneal injection
of streptozotocin and nicotinamide. Forty-eight hours after completion of the training program
(eight weeks aerobic training), cardiac tissue was removed under sterile conditions. Gene
expression of HMGB1, RAGE, TLR4 and NF-kB were investigated, using Real-time PCR. For data
analysis, one-way ANOVA and post-hoc Tukey’'s test were used, with P<0.05 considered
statistically significant. Results: Gene expression levels of HMGB1, RAGE, TLR4 and NF-kB were
significantly (P=0.001) increased in the cardiac tissue of the hyperglycemic control group,
compared with healthy controls. Eight weeks of aerobic training decreased the expression levels of
the studied genes (P=0.001). Conclusion: It seems that aerobic training can prevent the negative
effects of hyperglycemia via by attenuating gene expression levels of HMGB1, RAGE, TLR4 and
NF-kB in the cardiac tissue of rats with hyperglycemia, and could hence be an important
mechanism for cardiac function and preventing diabetic cardiomyopathy.
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