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i- Non-insulin-dependent diabetes mellitus

O 98 pale a6l S Sose 5 (S Gl s


http://ijem.sbmu.ac.ir/article-1-1060-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-18 ]

v£a 85 oS s 9 ol o i

OSCan 5 b2l donen

Lagshig,y 9 9lse

S8 ¥ G 5o Sl s W13 5 glaie Ghise s b
Ol Lsiwly Sl 5l a S AeEYe S5 Sle b
Y bl b 4 (55 @olwplaas 5l Gy 5 golusa
(Vr=alaad) allis su S o pal oV o =aland) sl 53K 69 S
b 038 e (V0=0laal) 0 S5 Gy (Ghbs J S
(Soob saasn Lo Ligiss ala wad ard (Vo=alass)
SIS Bl (gda 50 YY2Y los 5 (el \Y-VY) olidg,
slaghse b glie L Gia ¥ o o 5 @olS
Jsl 5 Sl oliee wad 43 slsals of 5 alam
S Olige e O 4l

enls slaol (STZ)" Gao 355 53 il 51 (o8l o
s b S ol faa s st 3205 o 5 Slea
G Ganls) Vg anbs glaclls Wigee B3 5s9
TS el 1 (el 3 JBee) ¥ 55 s 5 (0l s
G sladsbe cudl 50l Gausisdsianie) Gub Ss9
L aailia 5 wla slagl Gl gud) 5o 5 b33 15 GulSOL
st ol yan il pedl caoglie W sl Yo osa (sdis
oulialss 35 G853y Ol 59 wsdiee alaal ¥ g el
138 b yume sl 3 b Yo IKan 5 Gl s el (a3
sl O eosiel Gul Sus B3 e © o
S8 P G 5o 4S 0 oome Gl 4 LS Wy, e S
Ca STV Y055 b bo slass S glhais slagh s
TXO (oo JOAN) Dok ©idS Come ¢lie b €ia Y sue
plles slass S S la Ho (Shasas S 7AW 5 oS
Geold pidia gida Lk o Wu S Bras (Jsare lae
09 p Sk YO Glee ) OGSOl Slhe Gss
A Ted S cose (wel #) oLal alla o o S4lS
S ok aladl culis anl el gols Go O oy el
Sillee o o aSke Yoo (YL SSHE plgie 4 ol
ls Rl & dalid saly slaghse 5 wa S el
Lk

o slass S plais slagise (S8A Ve G o
Faiia Vo oae © @ledag GlaSHls b ((Bba g alle
Sde 5 @y S W8S I8 (p el o) 5e GRA L3 Dy,

0% Sosk 4wl su 38l iyl el Job Ho asa

ii -Normal Pellet Diet
iii - Streptozotocin

Jole ¥ occnbis po3 opl 5o om0 oo JSi3 1, (Aba o)l se
@oglie) Galsedl Juae ol 5 Gl ) md S el
sl ssae i (ol s
sisn LS s S b gl pedl ) s cula
danSsile 5 Ao ol wle gu slagaile
el (slou il L, aslge el 5 con daeal (J il
cubo o€ B a5 st w3 slaJele wiil 5 e <S
5 oSy Lo OSGRas5 BB el by wio K G pene
s, sl € Wi e ahE ol o 1, padse oloss
_L)i:‘JJ .Ic.u.-\}] o&‘ Sy 93 9 @Lt.ul.l‘i- ‘_} bAllS..\::..\.a.:lJ
e sl 1 gl pa5,s slage s wile Jleyo sla
cnbis D) 4wl Jlial © S psa gl sSB ddaa )

1

OB Pl O 0 by by 5 obSY wilee b e
«aal 555 (CGRP)

S8 aal SHHT) 030008 o Gk Jaa b oSY
(38 5SHE) (5158 (2 sree (4 G2 Ol a0 ol
5 3008 Usil (3Kl odlae asbe Giline lacsl Lo
03 USY 4 S bad 51 e adliee Laadl sl
Tasdign w5 psn 8l dlaa 31 Ll B (A

< (CGRP) (1553 sl 03 4 Lo sa o iy 0Ssa (s90 3
@lodns b b oS ool el YV (sasin g5
o8 Whneos ) wedee Gale GouSel o3 )
5 B8 e flunw lagsoss ) le e
Booe ol gabiae slacilb b bgs yo s slagsos
9 sy Jrolie Sadgnd (el S g5 ea ) eaas
(sl Sl gl o Teud plubis KL edlac
Cail e Ll 53 535150 5 535l sa i

Opoas s anbo Sl s sala Ghagly Saa
5 obSY Saliu) mha suad o SelEll pads
SESY eubis gadalas S5 o usd oo 5 g3 .ol CGRP
SV G 5at 4 et (Bl slaBagedT 5o CGRP
b slaBu sl 5 saite 5o onl Olae s S o8 s
(00058 Croad) JSES sla b b anlio 5o 00 S (p

aab Sowl

i-Calcitonin gene- related peptide


http://ijem.sbmu.ac.ir/article-1-1060-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-18 ]

1Fi. J[.’/V‘f &”JL’J ‘/"‘“):-“’ 022 Oyl pulgilio g jay9)3 326 galan YV

SUSY s ) soliinl b a3l jiegsnal (audias
82 €) o snio € b (Gl coMasicn oS t) ISl
0 Jolas) Gun lookl Lluie 5 (oWl EKF oS,
09 5 Ceoad sdeala AT S Gy sl VY oS (L5 Sae
el s b) ael s 4 s s LlB0 bl s
VAT

oobols dalas Gl O soliin) b sala (hagsy 5o
9 oo obSY Ly (Fellul Gupd 5 cubs S sk oo
5 4LbS Gubls Jalas 3l salited b 5 dewdy CGRP
555 ¥ Lo lapite (ke ol (S el (el
e g2

Laaisly

CGRP 5 (55 obSY OSHK (s salie A Jgan 50
ol sa sty Gl Las o )8 SSE 4 1 Lacadly

D9 9 4AEa Y Sue 4 dB8Y L0 Hie Ve ey U o) (s4G8a
YO Site 0 B804 e Ve ey b (V saia) LAT (saGaa
Slsadd 5o o), cullad ola 31 Bda (gl 5w gu 4By
O o celes YA (S Lo sS4 50 o Son sla, 586
B T - S Y RV ST SET PGNP |
Sose Ll Lawdy CGRP 5 385K (5 Ke5lsl
DAl 5 Gwy aelis YA (JBassl pesie B osa S
S50k b 5 ag bl alla 5o 5 s sla
Al laa (4880 Vs Sae @ A8 o 5 Y r) A Gu S
Obos sl il (e, sl 5 Lewdly SR
S A (aliaa) 55albT 50 ol b HlaansIK K
L (Ol cosedl Gusly oS5m) o3y e 5 (Ol augle
oy CGRP cbile asu S (5,885l 0 Huadd (s
S b (B, Ghas (1Y) el i Gl (B, )
solad el Sigs eS,a)] CGRP (s83s
Ooned) oy culy s&is L (EK-015-09 SIS
) Mad saaiu Ll YO gae Jsb b [(oWlT

ool galial Gsa oBSY ol (1F/0 i

i 953 (S0l ya aladl ) (yuy dadllas 3, 90 sLao 9,5 49 593 CGRP g olasy i3 (59 slasala—Y Jgua

095 095 095 Jidde
Sl o St (00,0 5) b JRS pllees,Spd all s
vopappt vefeyst Yey2YY Yopery (25 03s
eyt varsfA \. Voped (sl sl wam o a8 o) o5 3S5K
¥y /5 ¥/0+- /o Y/ At- Y/¥-xe VY (S 5o Jseislie) Orsa LSY
ey /A ¥/asy/vy! YO NIV (sidlie 5o a8 536) LYy CGRP

8058 0sd Om stewlie P<o/0 b lass S L (b slas s S oy stewlio P<o /-0 Fezmal sud gl Sline Sloaile ke o) e 4 olael®

'L;.\JJA:)T o8 Ll ‘}SJ.K QA oo QL:ZJ JJJ? (SLAG.J‘J
S blbuype glagose)l o cuws Dbs sla
b 83 S el sla Sa gl 5 ol Gloae 5 (P<+/++Y)
(P<+/+0) 9 iS00 S0 (o yad bs JLES L dewlis o
318 all JS sl Bo sa T 5o saite Gal liae (ninpa
il glie im0 a8 e VPR L (g gbans (e (sl
VVEFY 00 S Cnonal (b a8 Lo 4elin bk O O
2o (bl JSES a5 8 5 Shlle s o a She
B3 il s 58 8 S e YAFEFA a0 S

ebbs S L by

0o L gugely] Gos aas e olas v Jaas slasals
S (ples) (b et Loy S 4 o (b slasy S
L acnlio oo (ba 80 S Gasad 058 53 (o (P<-/- )
P<140) wpr A (5058 Gay) ubo SRS 6y S
S S Gube slaggssesl s ate Gl Oliae Oxngpas
woliss Qb 3 puy 5 @S YYVEYY L Jalae (5l (g4l
5 (AY+ GaI3d)) asS YAGEYA 63 S (pyad b 89S o
G1381) S TIVETY (5,85 G ssd) sl JES 058 0
0 S sualdie (ZYY


http://ijem.sbmu.ac.ir/article-1-1060-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-18 ]

YV 055 SN plow 5 (tolial oy a3

OSCan 5 b2l donen

00 00y s OBAS 5 Gea a8 GRAS o Bh5 e
(N Joas) cl Lo sla Suge)!

Uk K bosewes 3a GRas3 oyl Lo
sl sosesl osa obBSY Saliwl suulie wd adde
Jsaa) o plle Gbo a2 slapase)l 51 YL by
@il o) oS Had b,y b ye ol Jlaal 4« (N
ool b eadlbie M asn 28l ey s T A
soassdl Gsla, Lo (Sae cdly IS aye Ho s
TV ool S ale! da bo o oSy

23S saaliie & 0 ol mdla a5y a8l Koo
CGRP  aalyia) olsae Gisl3dl 5o golosae 531 cuba
83 S (el (SLA‘}_.}J}A:)T 03 ol seolie 5 cals Lendly
A Saa3) s YL el S e S L Gulid 5o (b
ol il olas Sl b)) Jlaial 4 o« () Jsan) (2
il ua g o Ghase slaclly 51 adn s,
L oawh ool ddls Gl b i (S5 Buse 853 4 SBas
pac aals Lagl g s sumas VoLlKan 5w g4l
035 b b olley so Lawdy CGRP glhee oyl
Slse pl 4ok Jlaial & (A3 Gl BYs e e JAS
by (SSs 5 Lguses] ool (Vo wsde b
(F as b sla plusl wid (ua 53y sl o ge)dl ipad
YL a3 0ol slaasedl Lo (el sula) cobs cus
ORasSy 59 Ol S s 9 (por @b Ol 5 (Sls (Y
(853 Ol sl sesT wl) Jlaial 4 g SIS 550
Gl Ghasly slagasedl @ o o e 202
9 Sl i adla o wd pedadne < e Gl 4l
o3 s lag SYL Lewdly 5o CGRP (o s
o2olse 4 by winosn Lol elas GRIN sk e
s el abis sae BB Gaslse 5 cubs Gl
© Ol dils € aabe Slgoss nbs sue Bl (3 )lse
s g o g3 3o Lausin 9553 Ssu s CGRP ualK

coal (pl wilige 4n 5 Sope mbla GRSy 9 aasl
G oag S b Galyaa CGRP 5 olSY wlan «S
W Y Ooa SBSY Glhae oS b slass S 5o Sk
S Al slass £ 5o 5 a5 YU 35 Lewdly CGRP ol
o Sombk 55 wineoss Gl Gloee W oS SBSY Glee
Ly CGRP 5 53 SUSY Ilainl LS, 5 pa s 0ol bis

NIV u.bd J‘ BXL)

Wisbgs pilsly dalas golel i, 51 salinad b
SESY byl gl Giul3il s cobs 31 ol el
S L P/ 1) s lagine Lawdy CGRP 5 osa
Sogne Galiaul sa olSY halS 5 LS e
CGRP  galjicl lyse 55 5 (P<:/+V) wo S saaline
(P> /0) bl Sl gine 5506 Lacadly

bl Gl 5o Gel@l el sl Glis Lasals
slaal 1) solane (alS by sladusedl Gsa oS
89S (S s 5a T o (Al Cpl Lel o(P</+Y0) 5 gal
(1 Jin) s fogsins ibas st all

09 Ooa oY Jal il pulie ad saalie Guinans
G 89S Silke O oplE Sa 4 Qline glasy S
dalas) endls gola e @li @l 53K 5 alla ss S
o edle 4 ((SH aulal Gl @B Gully
Sl il geddie CGRP ,uolie a5 S Gu sdwlio
st ale s Gibs lass S om Lewdly CORP e
CGRP uulie cslas Jy condls golu e o plds ¢ Jubis
Ofaad g @lle JOIS 5 alli a0 S Gasd slasy S o
ool (b S 5 ba s S Gasal slasy S o
Julad) (V Juas) s Hlaee oudd GMA s su SO
(S35 s 3e )T i lSs iyl

ssr o e e S uale hagh slail s
G oog S b Bulyas CGRP 5 oSy mla oS
W Y Osa SUSY pliae oS b slass S 5o Sosb
S alle slasy S 5o 5 YL 50 Lewdy CGRP ol
9 Pomk 58 Al e ol Ol s oS SBSY (e

Saag
:

(2Bal Hea a8 oy plas sl e gk (slaaiil
59 Ly CGRP 5 s obSY  galjial e
sl SIS slasy S L el Lo (Bl (sla b se)]
slaiasedl 5 ea w8 5 SBSY Glhae 5 YL b
83,85 (ol ulis JAS L el o (b su S (e
(Vo) o Somb
o NeB 5 0oy wise ol S G Soles
5 YLl sladu el b Guld 5o s slagis ge)]
© o 008 el (b slagase)l o gt ol
Sl sedian (Las S g S 80 S (sl b S


http://ijem.sbmu.ac.ir/article-1-1060-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-18 ]

1Fi. J[.’/V‘f &”JL’J ‘/"‘“):-“’ 022 Oyl pulgilio g jay9)3 326 galan \iA1

ais saalie 50 buyne gla Susel] o Loy CGRP
elBienl (el (S S il 550 Gl Sl S (N Jsus)
@ o b lass S 5o da atnnss Ol sealie s
Sk Jlaial 4 asba e BB Ghbone slass S o
Sl eiagsy ool sladasesl 5o sl Vb Sad caw
OF Jis @ glagailbe 5 cuby cud (2K o e
G e sl WJla pl boaal 5oL Wl
L, 556 sl Ll 31 A Sl alS b Solis
OB S 58 asm e SUSY 5 G ea HLas slaaibe (ol
b 4 peeas 5o oadl s CGRP uals 5 (54
Olsae (2l o (gloaae 530 Jol@in) (pyd sy g0
sl ab)y Jlaal @ 5 sl Ly CGRP sl il
Ootaws 5o CGRP LualS (gl 5 (JSE ol a0 e8] oy el
GOk sl Gl Sl gl Al pds @Bl sl (b
ol (g (SLAQMJ_:&

S5 Wlaall Gl e GEALS cuageae Gleie @ ags]
by el ) Guy s did Lajuaie (5 Seslal (IS
il o ialEiaal 055 5 095

o0 i s s Ol 5y (ol sl L a S L
b O Olan 59 w58 ol Gloee (o )
Lacdy CORP plavs 5035 5 G5 LSV L3861 LS,
g g0 o g3

gss b <l OV o) Sla susla (a3 sladisl
o 8 solaare (Rl 58l (e 93 95 s siel B LBl Y
S wse slagl Lady CGRP 5 osa oUSY el jial
Sholan Gsa oSY gal il Hlade s el o yas
«csilas Ly CGRP

References

1- WHO Screening for Type 2 Diabetes. Department of
Noncommunicable Disease Management Geneva: W-
HO; 2003.

2-  WHO. Definition, Diagnosis and Classification of Dia-
betes Mellitus and its Complications. Department of No-
ncommunicable Disease Surveillance. Geneva. WHO;
1999.

3- Russo AF, Dickerson IM. CGRP: A multifunctional
neuropeptide. In: Lim R, editor. Handboook of Neuro-
chemistry and Molecular Neurobiology. 3rd. springer-
Verlag Berlin Heidelberg; 2006. P 390-426.

4- Qvisth V, Hagstrom-Toft E, Moberg E, Sjoberg S,
Bolinder J. Lactate release from adipose tissue and sk-

Ol (Sellicd) pyd ad saalie nagls onl Lo

ol Ll el oS 1, (bbo hlan ea SBSY Al il
() dsas) wss Llaare allw sla gogesl Lo LG
il Glhee WS e oae wily e8] slagys sl
G Bl 1y was GialK 1y Gsa GBS obiky
8 oS8 sl (sl case (Seliiul slag
o o Slaom Olioa cule 5o S usdipe Ol e
Sl 5 GOl Ant sree 4 usos 9 Bhiee Ol 5lea
B el s ssdle 4 Mad salia S o bSY
‘.A:\.‘JS oialS Jold S s Huas |, oBSY Lﬁl:aﬁ Sl
€ aabe ol Saash 5 JEn sl palla sl
LS dinh 5 e gsa oY LaalK o7 gaaan
olae s gs SUSY gl 8 e 55 G or S G a5
e LLS,TSBSY sl 5 b pon dsbw odlul 5 (20n
Sl Lo G ooy ol b el cpna Ml
aald o LB 1,80 A alyial oSy

SUSY (Al s ey o8B el goslob @ sl
GLCLLE i) e SR 4 a5 Hlaae alle sla o ge)T
Ak osaalin by dibo o € Hea galjiu) oSy YL
ok Ol a8 ee HE FelEil (o 580 S il
© S (oopr 1 LS Jils 4 b lass )]
5 0% 2o oldl 5 (Sla GAsae Lo Sidw SIS 6y S
b Jlaial 4 Glols alivns SBSY S w85 culg 5o
Sy OualS s 4 b slass S Lo Pl G5
el HIE S0 SESY o s (malK 5o e
Gl Ay (FelBiaal Gayad ad pediiie (pines
(b sl Susedl Lo Lewdy CGRP sl il (e
oAl Hu fpsad Sl Gpinaa e Hladae (RalS

eletal muscle in vivo: defective insulin regulation in
insulin-resistant obese women. Am J Physiol Endocrinol
Metab 2007; 292: E709-14.

5- DiGirolamo M, Newby FD, and Lovejoy J. Lactate
production in adipose tissue: a regulated function with
extra adipose implications. FASEB J 1992; 6: 2405-12.

6- Ito M, Kondo Y, Nakatani A, Hayashi K, Naruse A. Ch-
aracterization of low dose streptozotocin-induced pro-
gressive diabetes in mice. Environ Toxicol Pharmacol

2001; 9: 71-8.

7- Srinivasan K, Viswanad B, Asrat L, Kaul CL, Ramarao
P. Combination of high-fat diet-fed and low-dose str-


http://ijem.sbmu.ac.ir/article-1-1060-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-18 ]

YVY O oY phaw 5 toliel o e

OSCan 5 b2l donen

10-

11

12-

13

14-

eptozotocin- treated rat: a model for type 2 diabetes and
pharmacological screening. Pharmacol Res 2005; 52:
313-20.

Gram DX, Hansen AJ, Wilken M, Elm T, Svendsen O,
Carr RD, et al. Plasma calcitonin gene-related peptide is
increased prior to obesity, and sensory nerve desen-
sitization by capsaicin improves oral glucose tolerance
in obese Zucker rats. Eur J Endocrinol 2005; 153: 963-9.
Mo JW, Smart W. Lactate biosensors for continuous
monitoring. Front Biosci 2004; 9: 3384-91.

Lactate, meaning, application and measurement. Availa-
ble from: URLhttp://www.mediline.si/productnews/ekf-
lactate.pdf.

Sandqvist MM, Eriksson JW and Jansson PA. Increased
Lactate Release per Fat Cell in Normoglycemic First-
Degree Relatives of Individuals With Type 2 Diabetes.
Diabetes 2001; 50: 2344-8.

Consoli A, Nurjhan N, Reilly JJ Jr, Bier DM, Gerich JE.
Mechanism of increased gluconeogenesis in noninsulin-
dependent diabetes mellitus. Role of Alterations in sys-
temic, hepatic, and muscle lactate and alanine meta-
bolism. J Clin Invest 1990; 86: 2038-45.

Reaven GM, Hollenbeck C, Jeng CY, Wu MS, Chen
YD. Measurment of plasma glucose, free fatty acid, lact-
ate, and insulin for 24 h in patients with NIDM. Dia-
betes 1988; 37: 1020-4.

Novel-Chate” V, Rey V, Chioléro R, Schneiter P, Lev-
erve X, Jéquier E, et al. Role of Na+-K+-ATPase in
insulin-induced lactate release by skeletal muscle. Am J
Physiol Endocrinol Metab 2001; 280: E296-300.

15-

16

17-

18

19

20

21

Zawadzki JK, Wolfe RR, Mott DM, Lillioja S, Howard
BV, Bogardus C. Increased rate of Cori cycle in obese
subjects with NIDDM and effect of weight reduction.
Diabetes 1988; 37: 154-9.

Avogaro A, Toffolo G, Miola M, Valerio A, Tiengo A,
Cobelli C, et al. Intracellular lactate- and pyruvate-inte-
rconversion rates are increased in muscle tissue of non-
insulin-dependent diabetic individuals. J Clin Invest
1996; 98: 108-15.

Lind H, Brudin L, Lindholm L, Edvinsson L. Different
levels of sensory neuropeptides (calcitonin gene — relat-
ed peptide and substance P) during and after exercise in
man. Clin Physiol 1996; 16: 73-82.

Hurley BF, Hagberg JM, Allen WK, Seals DR, Young
JC, Cuddihee RW, et al. Effect of training on blood lact-
ate levels during submaximal exercise. J Appl Physiol
1984; 56: 1260-4.

Bergman BC, Wolfel EE, Butterfield GE, Lopaschuk
GD, Casazza GA, Horning MA, et al. Active muscle and
whole body lactate kinetics after endurance training in
men. J Appl Physiol 1999; 87: 1684-96.

Von Duvillard SP. Exercise lactate levels: simulation
and reality of aerobic and anaerobic metabolism. Eur
Appl Physiol 2001; 86: 3-5.

Jansson PA, Larsson A, Smith U, Lonnroth P. Lactate
release from the subcutaneous tissue in lean and obese
men. J Clin Invest 1994; 93: 240-6.


http://ijem.sbmu.ac.ir/article-1-1060-fa.html

433/Iranian Journal of Endocrinology and Metabolism Vol 13 No.4 Novamber 2011

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-18 ]

Original Article

The Effect of Endurance Training in Changes of Blood
Lactate and Plasma Calcitonin Gen Related Peptide Levels in
Type 2 Diabetic Rats

Daneshyar S*, Gharakhanlou R', Omidfar K2, Nikooie R3, Bayati M

Department of Physical Education and Sports Sciences, Faculty of Humanities, Tarbiat Modares University;
2Endocrinology and Metabolism Research Center, Tehran University of Medical Sciences, Tehran, 3Department of
Exercise Physiology and Sports Sciences, Faculty of Humanities, Shahid Bahonar University of Kerman; |.R. Iran

e-mail: ghara_re@modares.ac.ir
Received: 19/01/2011 Accepted: 05/07/2011

Abstract

Introduction: Streptozotocin-induced type2 diabetes causes functional and metabolic changes
in some tissues and subsequently produces some intermediates and substances which enter the
circulation. On the other hand, endurance training can modify the amount of these substances. In
this study, the effects of diabetes and endurance training on resting levels of blood lactate and
plasma calcitonin gene- related peptide (CGRP) were investigated. Materials and Methods: Fifty
rats were divided into 4 groups including control nondiabetic (n=10) training nondiabetic(n=10)
nontraining diabetic (n=15) and training diabetic. Diabetes was induced by feeding with high fat
diet HFD and injecting STZ. The training groups underwent an endurance training program on
treadmill. Blood Lactate concentration was measured by a lactate kit and plasma CGRP
concentration was determined by enzyme immunoassay kit( EIA). Results: In the control
nondiabetic, training nondiabetic, nontraining diabetic control and training diabetic groups, the
restig values of blood lactate were 2.4, 2.08, 4.5, 3.7(mmol/L) and plasma CGRP values were 0.40,
0.35, 4.9,3.0 (ng/ml), respectively. Conclusion: Resting levels of circulating lactate and CGRP were
higher in diabetic subjects than in control nondiabetic rats and endurance training decreased
resting value of blood lactate in diabetic rats but did not change the plasma CGRP. Thus, it seems
that the role of endurance training in ameliorating diabetes is due to decreasing resting level of
blood lactate, but not plasma CGRP.
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