[ Downloaded from ijem.sbmu.ac.ir on 2025-09-02 ]

alts

&

AP YY)

Ol el gilio 9 32)039,3 308 (galomo
i) Skt (033 = (il Slodd g (S 3y oale 8IS
(VYA il = cyoqe) FYO = FYA gladoninr & (g0 ,)lows pdtid (58,95

thwdj‘)wts)‘jmwﬁmu;w;’::)lSd\u_eJmﬁ"

s 8595 55 sl b ol 2bs gla 5 g0 ;3 CRP 5

JJ:,‘Q‘:'.JA..A g,s"" )ﬁ‘-‘ ‘g,s":‘"‘? (o

Ga&%ﬁgq&@m‘ul_&lwlm‘@&cﬁ b‘i&lb‘@i_}_))ﬁ)lc‘,&.&g Q}g_ﬁ&bﬁﬁé‘J‘wﬁ_}JJG:}jﬁ_}:ﬁbJ;(\
(005 65552588 05 (eBIos pole 5 (S St suCals L e gy o833l (R 55y sloler caage OLLA (Olaes i Shuse
e-mail: heydarian317@gmail.com ¢, 5L, ma e 53S0 FOVVAYAFAD i S

oS

CLlE 5 Xpd e odals yed Calis 4 0L 53 e 5 S s SlSL ol e G0 5 B S )lse e
S 3 B 2o FiEY 5 seotn 0> (CRP) C edas Sy iy s 4 el sla 0L WL o e
Tl 2 SHlsm e 5 G L ol JeSe waia 03 1 s ol Gaalllae Ca il edd DU gy il
slas ) sy g 305 5 5 sl sla S tla Bgy 9 30 s e 95 0m 2l bedd mbs g Sse 53 CRP o
-0t b chL» 038 ol G & Juld 65,8 ,8) 05 S 7 a4y dolas 5 sbay ¢<-J§YY'~1\~ 38 Sesgdoe 33 (L YF
dI Sy JoSats3len Shios abd 5 o S Syt JoSa als (83l oued als cald abs el
S5 L s e OLL 5 S rl:u\ e 3555 ) o g5 s slaey S 55 ol Wl LAl B O S
S oslizl b (S5 gmdind O g1 5 4 gy iy IUT O 5a3T L aosls ks (5 sTpnsr CRP p jos o= gla (a5l
S JaSe taaiily A 48 8 5 55 ls ime (P<4/00) /10 31 i S P ypalis 65s il Y+ 453 SPSS il
5,55 sl dals 0y S L awlie 5 CRP s, Tobe 33 Gologre fals (JoSo by 055 53 e8I L
3P/ 0aYY) a5 698 53 o CRP lsian j2alS pmea ol 2alS 15 O Shl5il o Js dP=2/4VA)
D31 e ok JeSt i ja3 05,8 53 CRP Sl uis Aoy (S5 i edalie (P</000)) (gl JaSt i o 098
Ledd s sla B4 43 |, CRP th..« Kl o Slsa rred &S dad e OLES ol (gaalllas @lzj 1§ S aoms

355 (§ ey Lind o S 4 2t il e OF JBS 35 052551 b (65l JoSKo 3l oalizal 5 cdas 2alS o 5555 57 2

O8N s 5lsa (a3 CRP (B0 - i (255 oS5 660 Gaond el sl G830
AF/Y-IYY rllBe (ool AV taa sl 8o JAY/AY/YY e bl ya

S Fase g (2B olen o3y @ solan ol Ga0lse dLodio

S 59 Bl Bl Glan 5o olell el TS
Lol 83 olan ol Base - B pa)lse (uals
sl slagails 5 S (CRP) C8asl, oufsn
solan b (Shuasan Gty Gags Dl Jads 4 &S ol
GSUS 53 055 Olsiees O plilns (B8 585 %8

s PR R T AT TR -
slagaals u oo 1) Slas G il Tl ol

i- C-Reactive Protein

oo Sal e slaggslan 51 (S o\ ps (o cula

Wise o @ Glea vl rmn 53 58 Gaabio YY 50 «S ool
08 ibe (I8l a0 0 BY Jlaw 5o o poud 5 aiieas
(Pooe 5 @B solan olan ol waesily (a5l Gl
3 ashi Hsaa € wilals s olEdas el ) g5
aslasl 4 gea ad LS ) S (Sadinw olgll


http://ijem.sbmu.ac.ir/article-1-1915-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-09-02 ]

1F9F g/ — ey £ ‘_;OJLL.A:; :/,.saw o9 (il paleilio 9 j4y(19)3 3£ galan Yy s

Ol fad 2dl wll 0 S s 1 aubs Lo ol
"L eobdeSe Gia Vs 586 s sdla GalaS Saa
SlEs 50 2 Olsa bl olusal slies 4 oK
Op 85 s el b S plagise 5o CRP Ll
s 3 Gl ol senlie 5 et cubs 4 MWie
WS LS 58 Ol e b sobideSe b st

R

Lagts, 9 ol se

S5 lome Ghse s YF (a5 gaalllae ol o
Sl 5 aS o SYY-EV S5 sugane 5o Hlw I3
\Y L&ST‘-JU _u';'u"i}J 45‘)% (J‘)guilb.u da Hyd YYLY LSL"‘A
G dalllas LG B 7 aiuleyT wlilgaa 51 el e
L L <ay O a) gl e as Lad
S8 S5a 3w -wsS 3al IRUMSHA.REC.1392.366
ad 5,885l lag] CRP 5 CGLAS (g yuw & dulias
L oo O om S slagise pups (plls 055)
(STZ) " s 355 530 5l 0 Sghio £+ sala 25 32,33 L
Wase Vg5 wbs & O 055 ) pSHLS o )
CARFS GJ;AJ‘L‘ L| C.\.!t:\d 359 el VY )‘ e W...\SA.A.:Z-
Accu-Check, e S sK s&is 3 soliiod b osa ais
Al Aﬂ‘t‘ QL}‘J:\.‘; oD Loy &‘)Jo :)‘ K) (C)La.ﬂ roch
Yoo o) side gl sbab,e a a0 5Bl
09 b slagise Olsie 4w Silhe we 5 p Sl
3 eenbs golas wnls 51w s S Msas s g
bl S @ s P ocubs @ We glagise Gle
CRP o (ildl mas oy g1 CRP e 5 olassl
O sBba 05 8) ad goSeslal cubs Gl ) et
Soge @b snile (3L (Bge s YF Gunen (500]
AJ; (\’ waald &J; (\ J.AL..'L G P bd)i\’)_; u_QJL.AS
sla olsa —JaSe s S (F oy lsa 058 (V (Jeo

sladaliy by olan anl 3 Lw Gia go s g

iii -Streptozotocin

cob b 51 s Mol suls palaial usa 4 ol
Tl alla 930 51 YL ks oblas so o e
S 59 SlSe Yhdal ) g cubs @ M plhlas
2 Buoe v 2B olhblas o5 4 wubs (a)lse Juals
by Gl Glhlay
TP N PR CN PR A FRP{ RVUOF- RV OO
solen bl & (Fase Sl gl Gk ) Wl

ARE R N

oSl A SaS Y g anbs Gaslse 5 Suoe
e Wl o 9seeS s creal SasSI BT Lol gl
OLMiae 5o ok 510 e il Gu il Gl 4
S0k 5T 5 IS 0K (e s sk ) g5 ol @
sledly iKY e Grinan Vil allu 1530 )
Sl sl O ledss Gms b iis (Siiuea
GRS Gusk 3wl Ylaal iKY b bl
St cu s 4 olEl) cuas g s s o sl il
solan tan 5 G oo b L pe oS 51 0l
5 el e gdalllae ol 5o VS KK B0 5 ol
oluls addy 5 Gad,EJN b @obdeSe (il S
lilas 3 onaas MaSe ofl oiha ol
Slmad e o Gl 4 canl u)lee Lo i, KN JeSe
Mol sad (5,18 1bs slags se La cnbis 3 o3l

Aloie 4 lana cllad a3 S s O
s> © e slagolas sha JLalS gl gl
59 01 G sas s sad) SlESS 5 sl sad GAL
Ol psame Lo Mol sad S odie ol Faas o
U8 abio 5lsa cullas € K e ulgidn, olalles
Slols &€ oyl 5o 1y ol sla,Silas slachle nals
Slalllas G Saan Tl s Sl 3 (YL sl
biye paslse sba (s)lsa callad «S WS e wlgidiy 50
Lassge S ) pb cub o M Wl e 1y el b
o9 sad aladl SlBaS 55 (55950 Lo QBLKes 5 lw S
EoSaam by olan S cullad SLsh e
1o s eilaSl s ol gl S el € s S
M) Gls Oolan el

~suliieu) L3 4 (ghallas ud alas) Slallbs Gl o

Olose 5o G, SN Jee 5 (55158 Sl sl ) Glesaa (s

i- Anti-oxidative
ii- Anti-inflammatory


http://ijem.sbmu.ac.ir/article-1-1915-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-09-02 ]

¥yv b3 s CRP  o5lsa o a5 5 25,8 I 3

ISas 5 Al s

Ol celn 5 Lo L oy SoakenSyln Gaske
Sy b aom @olulin cga g ed £ o) se
a5 a8yl 4880 VO Sde 4 488y Hu 90 Yo
V5 Lo 5o sisd Lo edel Cruads P (LA b
S soSe e b obl Lo wad ol ol S Bl 4a 0
(hs-CRP Eliza Kit) YU cuwlua b CRP (I5:¥) oS
Cusabio, us cS,i Jsons) (hse pomads
Shoesliiad b 5 a88L +/+F cawlia L (Biothech
szl T 4o TECAN Juo sl3a¥ goui€ fulas ol&iius
o 351 CRP polie lass ddg wed Gllan
Lk g Seylul &bl s

ool Jalad 5 43503

olaes 5 Lesls m5s5 Gass Jbs o @l
08l O30l 5 Shis —oomls 5000 O i lagul,ls
a3 5 se5T 3 Lass € CRP (seawslio (gl .ok suliicl
S solsine oosm 5o 5 (ANOVA) sy uilsyls
38l e b golel mlilac a soliinl (S5 ol ¢ s03]
Sose P</o0 g bl Gidy o b Y- 4ss SPSS
NOERS

azsl

CRP c‘a.u.v &J\}CLL;A &A.&L:Zm\ de:} e 45\)\9-1:&‘-0.&
0 solaae (A (5 aa + JeSe 5 (5 5a slasy S u
o3 YV/EA 5 (P=2/+ YY) aia 0 YY/Y (e 0 sl 3
el Ll wsls gubo aala sy S 4 o (P<e/--0y)
()

Gaa Ve oae 4 g5l ol 5 IS L gbdese
“Jb Jslae) GaiiLSU ad el dbog e slasy S s
- & (W So.Se. PHARM S ,8 Jsans (puin )
slass S ubs slagise Sunslal O 5o Jslas o) 0
Sl we o a S he ) cble b o3lsa —JeSe 5 JuSo
S ot ad su )8 dalllas LG B g ganels i b
-h e (OSoIe b ol Haliiads b5y ol e Hle]
2o 0 e b Gl S cae o Gl Hu e, e b
sy OSLlss (o 4l 58 5o BB Ve Suae 4 Ay
callas el K dols T ighlen s JSS s i,
590 0 Sose @ GlSOlS (su s Ol s, Ul
S A Ve oae b Ogn o oY dala gu Bda s
ol cadioad al (o yad 4G8a 5 AT 5 &g slaSg,
GO A 50 10S iy 1) Sosee ol ol
iy Hu he TY ce e bdidu Ve sae 0 ol gas oJ
22 e YA Sie e b B8 Fe a0 (gGEA A Hu g
ey b 4o £ olgll g Hlea o aladl 5 @dids
A3 90 4aSy o yie T

Lol 5 3380 b © 55 s5lsa —JeSe 55 S u
osb YL o sad S8 ghlsa ol 5 obdeSe
b soliteal Gledas

28 (o dose slasy S 5u CRP uate (5550 5l
GBI 5 Gy s S aladl oo pas (Sulie Jal e
oo sdSS o5 gt ) Gy (plle 055) cubo
~JSSs loal Gaa V- 5 G s (OsedTomn (ks 85 X)
—deSe 5 solsa (JeSe walas slasy S) Slese sla
sl & oo Ol om SUlea 3 oS0 (sl

(>oa Jae 9 GeliS pdgg s 90l (Slie (508 G20

2o Gbge s # Jold 89 S 5a) (s soe slasy S oo (CRP) C La5S) g a9 53 9 o 438 (OO solie =Y Joua

(DBeusy o135 51 5

s i
Sl hls  Jegils wl s asedloie bl ol Ly £ /Lo
&) sat e
YY0 + YO YYO £ \V AT 72 YYF £ YO VY £ A YYA £ A (p5) =Malas 31 iy 035
Y00 + YY YY £ 0¥ YAY £ Y- YOY + YA - - (p5) ©Malso 31 G 035
SMalae ) Giuy s wiS
ON-/Y = YV/A FAAY =YY/ ¥EEIY = YOIV ¥Y\/F £ YY/Y YVAIF = Y¥/\ VA/Y = £IA

ONY/Y = Y4/0 FAF/Y + YO/ ¥FAIO + YY/\

av/o. £ ¥-/0- TEAYIVY £ YYAY O ovr/YY £ Y se

FYA/AG = ¥V/¥A

(Silolee 2o 5 0 S lio)
(Sidslin sm 5o p S sk
(il hee 59 o S 530) CRP

YEY/A £ YY/Y - -

OVY/YY £ YV/-4 YAV £ \O/AN

(P<e/e+ V) US bo s S L Sloine ol T o(P=2/--¥Y) J5iS bbo oy S L Ll iae ola T oaiload Gl ((Sibet )lae i) o) ses 40 Lasals s

i- Vena cava


http://ijem.sbmu.ac.ir/article-1-1915-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-09-02 ]

1F9F g/ — ey £ ‘_;OJLL.A:; :/,.saw o9 (il paleilio 9 j4y(19)3 3£ galan ¥YA

o0 Soge 5o S cl ala gaallas glacus suss
O b aS S panse (pl Gad (B, 4 ol B
Somds weys glawlis pals gdadlbhs Hu usa
G o b sald 5 JSe slasy S 0 CRP ol
WAL G 3 4) Gsedl Gy b o5 CRP
Al 55 (gobJeSe oS aay o LS (o8 YY/A 5 wus yu
Jo 558 50 1, CRP (goui g i il cudi
aag il
Go3h —JeSe Bl 38 5o S5 by ia Y-
aali— sbo 65 S b dawlie ;o CRP Ll e (alS &iels
(P<e/evon) wd (aals 65 S CRP ws o YV/PA Jolae)
8555 53 CRP s LaalS olpnss wsjs stwlis
33 e 53 YVIPA) (53lsm 858 L amlia Lo 53158 — oS
- S Uiy S 86 O (Sha fass YY/Y Ll
odlas Sl LD Wl e an (AT ol ol (5] sa
-0 o 5 a3l 55158 (3555 5 G, sliae ol
1509 8515 G500 9 OIS Ssu s Jalad S s il 3
al¥s ol ws 5 calus) ws gla,S 5l golals
cor sl Gsas Jiges Sl o 81 asl Gy
OB b sl Sijad s5ler el plie s s G5a I3l
sad olgidiy acuil€e 59 Baob ool 5 5 Wl 65l
(A oS o golal sl 1, sSlanns) Loyt (Al g
el L0 sole pad gl Ko 3auS) Gpuas Gl
(@ (Ul o3emS) slasK) L' ROS J<as uals
cubis oo ) Con slaal Gl (I ok halK
0 Lol uos ol A Gal s T (el st \ 50
plan) roba (Al Giely Wl e S Lowaw sila (509
Sl 5 sl il (Rl o) Gilaie 5 S

Y

0 g
0 6518 i 4S8 S (6, ()53 o0 psene )0

Losad hba lagise 5o 15 esw CRP il wig
L 0o gss Cnl 4a0ln o aas (RalS (5 55 55 il
SIS 4 sade W53 g0 s ol an ESLISIIL (55LUeS

.Jﬁ&ﬁ%md\yﬂ

slaubedl Gl sins oLSan 3 dhigina s, Reuly
ol ol€aulo3T ol ghne (olies (i sid olieslas
ELES Griaas 5 ohias Loy o€l (Sbualol

ii - Reactive Oxygen Species

solsa aliie fpsyal oS uls las sala gdallas ml
Giely Wl po YN L obdaSe Lol e b olees
Ol Lol s b slagise 50 CRP Ll gae (alS
s ,lo e JoSe 85 S Lo GualK

OhalS sl (g5lsa Gased GlA V. (BadaS Gl s
subs 85 S L 4awwlie ;o CRP (sum 0 YY/Y Llosae
halls mlis olie @Bl cpl (P=2/- 1Y) ws aals
o 15 oo aliio (551 ea (pyad GaA A ula Glis S o
M Ll Caas aalK aibs ollas Lo 1, CRP
soala GBoos Sl € 6 S gaalllas o Guala (hass
oudl g dlsy aialle ubo olslas 50 CRP (5
wallas Jla o 3Kl gabiac Viams saaline 5l Ane
G909 4 1, N IL-6 das 31 (S nle) RS sl oy
ol o9 Silslie lpudd € WS ma S Gsa GBS
b sad g IL-6 Vi e s Sailie 1) cullas
o T sladsbe g sad wlgs IL-6 A s dlae
68 saallls o Mgl ol@l ws sl a3ty S
OBI08 aaine o gl ok Gl oS ad 51K
oade Gk ol 51 s aas 8das |, TNF-0 sy w15 o
~(o D0 4 sat (B,IR pinaa’ s Ll (S o
S35 @l SIS Sob slags g pobe 2l
b ol b 5wt olal o 5 caolus) ws
Toaas Gl el e GRAKS cabis olan

e OBl sl g G L sobieSe Gaa Y -
4 Jolae) aals - b 63 S L wwwlio ;o CRP o (gl
Sl L(P=+/-YVaAY) oK slasl (aals 55 S CRP as o
S S S hKas 5 plala gialllae g b sl
2 Bleapsss Gioo © BB L gobdeSe Gia
oAl 5 Wu S s b slagise CRP sl
S saalie 1 s,b0eSe 858 Lo CRP ls jas
S gay b lag] cuse =i By wld el suaals
oo dalas laaaa sy mue L awwlie ju ddlas 8BS
OB b obdaSe wpliie (g, rala geallls
Wl 5o 0 Vel (Shsd b awlie 5o lia 0559)
S lagagesl olawdly s KU pabi s pae

i - Heat Shock Proteins


http://ijem.sbmu.ac.ir/article-1-1915-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-09-02 ]

¥ya b3 s CRP  o5lsa o a5 5 25,8 I 3

ISas 5 Al s

10.

11.

12.

13.

14.

15.

16.

References

Stehno-Bittel L. Organ-Based Response to Exercise in
Type 1 Diabetes. ISRN Endocrinology 2012; 2012:
318194.

Malone JI, Malone MA, Morrison AD. Diabetic Cardiov
ascular Risk and Carnitine Deficiency. Journal of Dia
betes Mellitus 2014; 4: 202-8.

Snell-Bergeon JK, West NA, Mayer-Davis EJ, Liese
AD, Marcovina SM, Agostino RB, et al. Inflammatory
Markers Are Increased in Youth with Type 1 Diabetes:
The SEARCH Case-Control Study. J Clin Endocrinol
Metab 2010; 95: 2868-76.

Garcia C, Feve B, Ferré P, Halimi S, Baizri H, Bordier
L, et al. Diabetes and inflammation: fundamental aspects
and clinical implications. Diabetes Metabolism 2010;
36:327-38.

Puglisi MJ, Fernandez ML. Modulation of C-reactive
protein, tumor necrosis factor-a, and adiponectin by diet,
exercise, and weight loss. J Nutr 2008; 138: 2293-6.
Wilson AM, Ryan MC, Boyle AJ. The novel role of C-
reactive protein in cardiovascular disease: Risk marker
or pathogen. International Journal of Cardiology 2006;
106: 291-7.

Sahebkar A. Effect of l-carnitine supplementation on
circulating C-reactive protein levels: a systematic review
and meta-analysis. ] Med Biochem 2015; 34: 151-9.
Beavers KM, Brinkley TE, Nicklas BJ. Effect of exe
rcise training on chronic inflammation. Clin Chim Acta
2010; 411: 785-93.

Maritim AC, Sanders RA, Watkins JB. Diabetes, Oxid
ative Stress, and Antioxidants: A Review. J Biochem
Mol Toxicol 2003; 17: 24-38.

Jain SK, McVie R, Bocchini JA. Hyperketonemia
(ketosis), oxidative stress and type 1 diabetes. Path
ophysiology 2006; 13: 163-70.

Mazumder PM, Rathinavelusamy P, Sasmal D. Role of
antioxidants in phytomedicine with special reference to
antidiabetic herbs. Asian Pacific Journal of Tropical
Disease 2012; 2: 969-79.

Golbidi S, Badran M, Laher 1. Antioxidant and Anti-
Inflammatory Effects of Exercise in Diabetic Patients.
Exp Diabetes Res 2012; 2012: 941868.

Giilgin 1. Antioxidant and antiradical activities of I-
carnitine. Life Sci 2006; 78: 803—11.

Kolodziejezyk J, Saluk-Juszczak J, Wachowicz B. L-
carnitine protects plasma components against oxidative
alterations. Nutrition 2011; 27: 693-9.

Marcovina SM, Sirtori C, Peracino A, Gheorghiade M,
Borum P, Remuzzi G, et al. Translating the basic kno
wledge of mitochondrial functions to metabolic therapy:
role of L-carnitine. Transl Res 2013; 161: 73-84.
Mamoulakis D, Galanakis E, Dionyssopoulou E, Evange
liou A, Sbyrakis S. Carnitine deficiency in children and
adolescents with type 1 diabetes. J Diabetes Compli
cations 2004; 18: 271-4.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

- o hoaE Gaa g3 ool aladl Lo 5 s¥s Ly 5iSs T oLls

pules

Malone MA, Schocken DD, Hanna SK, Liang X, Mal
one JI. Diabetes-induced bradycardia is an intrinsic
metabolic defect reversed by carnitine. Metabolism
2007; 56: 1118-23.

Sayed-Ahmed MM, Khattab MM, Gad MZ, Mostafa N.
L-carnitine prevents the progression of atherosclerotic
lesions in hypercholesterolaecmic rabbits. Pharmacol Res
2001; 3:235-42.

Julius U. Influence of plasma free fatty acids on lipo-
protein synthesis and diabetic dyslipidemia. Exp Clin
Endocrinol Diabetes 2003; 111: 246-50.

Campbell KL, Campbell PT, Ulrich CM, Wener M, Alf-
ano CM, Foster-Schubert K, et al. No reduction in C-
reactive protein following a 12-month randomi zed
controlled trial of exercise in men and women. Cancer
Epidemiol Biomarkers Prev 2008; 17: 1714 -8.

Rafraf M, Karimi M, Jafari A. Effect of L-carniti-
ne supplementation in comparison with moderate aero-
bic training on serum inflammatory parameters in hea-
Ithy obese women. J Sports Med Phys Fitness 2015; 20:
17-30.

National Research Council (US) Institute for Laboratory
Animal Research. Guide for the Care and Use of La-
boratory Animals. Washington (DC): National Acade-
mies Press (US); 1996.

Heidarianpour A. Does detraining restore influence of
exercise training on microvascular responses in strep-
tozotocin-induced diabetic rats? Microvasc Res 2010;
80: 422-6.

Malone JI, Cuthbertson DD, Malone MA, Schocken
DD. Cardio-protective effects of carnitine in strept-
ozotocin-induced diabetic rats. Cardiovasc Diabetol
2006; 5: 2.

Kadoglou NP, Iliadis F, Angelopoulou F, Perrea N, Am-
patzidis D, Liapis G, et al. The anti-inflammatory effects
of exercise training in patients with type 2 diabetes
mellitus. Eur J Cardiovasc Prev Rehabil 2007; 14: 837-
43.

Cosio-Lima CM, Schuler PB, Reynolds KL, Taylor L,
Kellog G, Cerney J. The effects of age and type-2
diabetes on the release of interleukin (IL)-6, IL-10, TN-
F-alpha, and cortisol in response to acute exercise. JEP
2008; 11: 33-41.

Febbraio MA, Pedersen BK. Muscle-derived interleu-
kin-6: mechanisms for activation and possible biological
roles. FASEB J 2002; 16: 1335-47.

Soliman HA, Araffa A, El-sherbiny M, Hassan HM. The
use of L-carnitine in diabetes: a novel strategy for
combating its complications. Journal of American
Science 2011; 7: 438-42.

Bacurau RF, Navarro F, Bassit RA, Meneguello MO,
Santos RV, Almeida AL, et al. Does exercise training
interfere with the effects of L-carnitine supplem-
entation? Nutrition 2003; 19: 337-41.

Adrogue HJ, Wilson H, Boyd AE, Suki WN, Eknoyan
G. Plasma acid-base patterns in diabetic ketoacidosis. N
Engl ] Med 1982; 307: 1603-10.


http://ijem.sbmu.ac.ir/article-1-1915-en.html

503/Iranian Journal of Endocrinology and Metaliolism Vol 17 No.6 February-March 2016

[ Downloaded from ijem.sbmu.ac.ir on 2025-09-02 ]

Original Article

The Effect of L-Carnitine and 10 Weeks of Aerobic Exercise
on Serum Levels of CRP in Streptozotocin-induced Diabetic
Rats

Jalili M, Heidarianpour A

Department of Exercise Physiology, Faculty of Physical Education and Sport Sciences, Bu-Ali Sina University,
Hamedan, |.R. Iran

e-mail: heydarian317@gmail.com

Received: 15/03/2015 Accepted: 12/01/2016

Abstract

Introduction: Cardiovascular complications are considered as the main cause of morbidity and
mortality in patients with diabetes mellitus. The role of increased serum concentrations of
inflammatory markers, particularly C Reactive Protein (CRP), in the prediction and the
pathogenesis of cardiovascular complications of type 1 diabetes has been established. The aim of
the present study was to evaluate the effect of 10 weeks of L-carnitine supplementation and
aerobic exercise training on serum levels of CRP in streptozotocin-induced diabetic rats. Materials
and Methods: Male wistar rats (n=36), weighing 23010 (grams) were randomly divided into 6
groups (n=6 each), including the healthy group, and the remaining (after the induction of diabetes
mellitus by injection of streptozotocin), into the diabetic pre-test, diabetic control, diabetic aerobic
training, diabetic oral L-carnitine treatment, and the diabetic aerobic training plus oral L-carnitine
treatment groups. At the end of the interventions, blood samples were collected to determine
serum levels of CRP. Data were analyzed with one-way ANOVA and Tukey's post hoc test using
SPSS version 20; P values<0.05 were considered significant. Results: Althought L-carnitine
supplementation in diabetic oral L-carnitine treatment group did not significantly reduce serum
levels of CRP, compared with the diabetic control group (p=0.078), it however reduced the rate of
its progressive increase. Also significant reductions in CRP levels in both the aerobic training
(p=0.00021) and the aerobic training plus L-carnitine supplementation groups (p<0.0001) were
observed. However, the percentage changes of CRP level in the latter group was higher.
Conclusion: Results of the current study show that, aerobic training can reduce serum CRP levels
in streptozotocin-induced diabetic rats, and the simultaneous use of L-carnitine supplementation,
can lead to more beneficial effects.
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