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The effect of rope skipping exercise intensity on salivary markers of sympathetic
nervous system activity in girl students
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Abstract

Determining the intensity of exercise in children's sports programs has always been very important. The
aim of this study was to investigate the rope skipping exercise with three different intensities on the acute
response of salivary chromogranin A and alpha-amylase in girl students. 45 fourth grade students were
divided into three groups (low, moderate and high intensity). They performed one session of rope skipping
with three intensities of 50, 65, and 75% reserve heart rate, according to the metronome rhythm. The
reserve heart rate was calculated by the Karvonen method. Samples of salivary immunoglobulin A and
cortisol were collected before and immediately after the exercise and measured by the ELISA method. T-
test and analysis of variance were used to evaluate the data. Alpha-amylase and chromogranin A
increased significantly after all three intensities. It was Also shown that there is no significant difference
between intensities in the amount of chromogranin A, While the amount of alpha-amylase in the group with
an intensity of 75% of the reserve heart rate was more than 50%. Although more research is needed in
this area, according to the present results, it can be said that probably a session of rope skipping with 50%
of reserve heart rate has a less increasing effect on salivary alpha-amylase of girl students.

Keyword: Alpha-Amylase, Chromogranin A, Rope Skipping, Stress, Catecholamine

*. m.galedari@gmail.com



Sy s Kl il a5, Clé s il

Aot

Slrons e 28 5 B s o)lsen OVS 5 b alie 53 058 wsline (50558 4 a5 L
b b Sl 035 DS35ST o ped sl (b (Jeol G Ml Sl (2555 G ed e 5 DS
Sl s Sl D58 5o cdled wud i 6l b oLl S Sl SN s Sl 4 sl
5 ol bl e glay S Sl F el b Glas Seslll b 5l OlS e e nl 4 ol
Tl w53 S S Sl 4 maly ate S Hsba ((Y V) 55 s ) G505 el s
Gl Syl pte 0358 S Sy p0 3 355 0 Jos 3l HPA e 5 Sl (Slal )
5 A @) LoV md 5 cose 5 ST STlen e Sl (B30 31 AU LS 4
405 Qb SRl s S 5 B OGS Olie ((Bae (B 05 R aemtns 5 (8 2L
SLS 5 5 Sl (o8 gl e LS 20 51 (S Olpear b () 555 0 Olae e
Sl s Slad 0 ol sl S0 Olisar Bl Glaitin 5l F o il ple (ol 5 Bl
(0,8) cunl oddnlgiy 25,5 dsb s 055 ¥ SSK

L ool a5 col (1S osl il a4 Glate el (85 0 SIS SCTA S 5as S Ol cpl s
Sl A G558 asdn by Saos dsSiis 5 6slS 55 2k 5 i Sl VSO
3 A 03 Sl Sl (LIBIL (o daly o Gl sl ae e ol SILES S Ol ey
2 o B s e 0sSE s () 2l Sl e Slast glgml 5 IS B 65 i
Wl ol Las o Al S505 S L gz 5 B oy pots 8 ol el W1 (Slane wdlad L bLS |
5Tk 3 5l 1S T K Ol 5 Sl Bl 3 3 ge Sl cr S0l S S S
Lyl oS sy ST Glas b lemr laslis (a5 o 30 b 4 oy s (SS5
Ao Coolt Al S e S 5 Sl el WEA W) 5l STlen a gt S b L ot
Js & blin il 5 Sl e e Sllad o B Ul sl 5 (@) Ll ol S
oios S b s s e sl SELG OV )tz g SKOISL 5 Jsene Bl 0 e
LoonSs ol a5 55d 00 sboml LOT (25l cove 53 2uSa 5 Aol o S5l Shbls b oyl
SSY wlal la KL Olgon i onl (Bly s s pen 45 505 Cllae SSY &l
oo A i b s b eddaldl glatasy oo (TSN Wi s
Gl ods oS A 5l S a5 S 5 el W 315 clale U bl 1 s sl = 5 Sl a8 S5
(Vo N8 A)

Sl 558 o iy o S5l b eV OIS b Ol pe 45 Sl sdosls 0L 03,8 L bls,l s

sdioll a5 s (V1) 3,00 5525 OVLS 5 L ol o G5l 355 4w lis Oy el 031l s

1. Chromogranin A
2. Parotid

A1



‘ VP Okl g 5le o) oplad csld 9 S5y b s eyl

ol a8 s i 5 31 s Ll ol OVLLS 5 4 el W &l 5, 5 eSS el
(omrd S Ol a5l 51 B0 Sl lasl 5 ezl o asde 3 085S Sl 4oax s L L(WY)
S o ol 1 (o3 5 OVlan (55 SLES (Sudige pde I e o Slied S 6l 2B
@ cpomen (OA) Cils A w;\ﬁw;)mgwic;;); NS5 5l eslie o S el ol 5
Slatass ax S LA 51 S 0as S 5 el W w5 53 e sl el 30 S s 0 S

N2V dewy sy 5 JolS Slumar 43550 ) 55 Ol ol 5 0350 (23LEe Sl 55 50
sl shis (o gaza puole Sl S e 2ok 5o sl Gladle s &S bl Ol s 4 e S L
gl 3V S Gabh asd o pelen) 2 D35S 55 padse 4 01 el il odnln|
T 0> s 5 e 4 515 01l 3 Ll 5 e O3 el 18 w3 038l 48 ol 3,5 glacdles
Cosgdos O gl gl aSl W a4 Sobb Clled ool sdzelilnS 01l slte Sdocw 5 oo
) SOl S 5 ol Sl @ L rizmes 5 Sl [l LB SIS a s 5 0l s S
o= 3 Sl w5 L bl g e edls e 5 555 Slo el plsl ple Ol bu g Dbl a8
g ool Lo, 8By 58 e Jeod 1 (o3l LS VL s b sla s S L 055 ok
mobb b andr S o SRl S 1y el olie (2505wl g ax a b
Sy Pl W5 A 51 S 505 8 sl ol o3 ClB 0L, Ao 3 VO 5710 00 Sld an b 55

wbiigig 5

S Sl e ied 53 (S el (s 3 eslinal U Slaal ed bl el alade s 5ol 5ls 20
L Lal gass 53 oS3 gblpe 5 1t e cblaal b Ol sel (2l 5 s g 5 acdr G o
e a s walsl 4 bl pde Sose s s Ls Cdbsls tags s S ol bola Ss el
Sbsben 5 Sl OISl (A Giolb ps B Doles W mol Glash Sl Akl S e
e 555050 3555 laslns 5IVO Sdo s 0 o35 yastli 5 i8S ole js 4 > plonil ple (ol
CBOLrs de)s 00) b Sad b el o5 S aw 4 dslal sba b Sagesl sy hash w
Ob,d 43 VO) Vb dd b Jlad 5 (o d 8 0L, o3 N0) o sie il b b (o3
Cle ol sdal N ojled dsd 53 sddolisl Ol sel il JS gla S5 s e (o223 3
T 5 5315 Sl eslinal bl Gosa3T 035 5 8 55 oslite oy poms e3la 2y Jald J50bb L3555
A (S o3l e S S ) 5 e Sl ) Sl b5 4 (OWT 5528wl (S0)

AY



Sy s Kl il a5, Clé s il

Sass sl (e ST 6 S s ) o)l g

58
YL o b edle by cas b ol el s b el Joeey
n=1\¢) (N=10) (n=1v)
VYA EE0/4 \Yv/eEe VYA/OEA/Y (o mle) 13
TV/ARAN Y'0/0kA/\ Yo/VEANY (¢ S5S) 033
Va/vEy/q \A/EEY/0 YAYEY/E (Erre 2 eSS ba s Laxls

el QBB Ol Ul oS gy S e | g8 g, Sl eslinad Lo s B 0L
o35S el RBO0) My il o abn sty s Comds 3 ol il 4ids Yo 51y W s 5]
Ll tol s g (VY0 = Jgop 51 eslinad b L So 03l iy I3 0L Lo a6, Seslhl (D3
S 3 s sa3l iy B 0l 51 Olaebl (1 et it Olior 0358 (sl e b Sl
Al o i b S g sl Osa3l G el Osasl s el S8 s S s el b
aps3 5 sl Jle 53 e e Ll (Sl b (ol il 4235 ) 5 Sllab B Y) (slaids ¢
o Lol azihaS ol ol 5 el SV st o lie 55 5o cele 5 ellSV 54 LS
ol SLES s Olge e a SLL 4l £0 55 i e esls Shlsl doys Y0 a e s s
Olpea 0sa30 3 et LB 0L o VL S e s La S sa3T 51 S L3500 )0 L
BLs (0Y) 13 S asloms Suts L5 0L s OF il 5 A3 a8 8 5 5 ngesT ity LB 0L
0L s olenn el s w0 ptd LB 0L ps 5 A S e B OL,s Sl el aud
B OL S S s 5 A e gLl LB 0L, L Lol sl 5 b s ge D s 6
A el s Coua

o3l Lo Lol o ol ploil 00 5l g atin 55 (G50l e s Cld ol B > Lged )
Sladd> a5 W.J»T Cowd & L;.’-’)-‘)'Tﬁd‘ﬁ iy sl s LS.J:L)J«; o5 3l
5 i p s e KAl s 45 Sy A eslil Dad J 1S sl sdaloasa Salo s
Aoy B Gl Sl s 1006l s 00 Cled ol ) e b Ol S a,s aLs b
Loosbize Coypot |y op el b gngasl 3w W0 L ol doys VO Cllad Sl 5 4,0 00 Ll 5
Jols p as ador sl plnil 1T 035 Sl 4d3s 53 5 s, ge DA b 035 Sl 4y 4 sladkay
Clled s a g glaids Y Jl col il Joolgs U ais s ge cois b 03y ol glaids Yoalay 0
03,5 5, a&35 Y L 5 g0 elsS Gt 5 G508 o s Jald 055 p 8 adda Ve L ol
sl b @ 4iBs YA o el ands S .0l anils bl gla 228 ol

1. Karvonen

AA



‘ VP Okl g 5le o) oplad csld 9 S5y b s eyl

Jud oo adss s 4 Sl Culled adar aladl 51 ey aboliDl 5 o el ddar £ 0 51 3 Ladd g
L1y Oliilas s goga3l (g pSaisad 3l iy 4h35 V0 slie ol Al 5yl o pasie gladl ) )3
S 3la s 5 L3135 8 1y el ma Bl sl Sialesld g s @ pas e 5l e s e O
Ak 2 SHU YTV Colom LN S Sloslinad LA 3 S sa5 S s gad ) 3 4 sad 5
A Gl S eIl 1 de s VoY el LIV oS Sl eslinad b 315 okl WT clale

B de3 W Ve Sl xS G S A e O s o003 BV Jlade oS 5o
D31 3 laesls w35 0390 b oy Sl b ealinal aosls iy (511 3 bkl GBIl 5 (Sl
Jolows 0505 51 epad Sl s a pa ks aglie sl wnly B 05T Sl i end s S5l S
sain ¢l LSD ins a3l Sl 5 cilises Glacad o Sl anslie gl 4 bSC bl
b obl kw4 S ki 53 P<v/00 (lsbinn lawr o eslinal ooy S o Solis Jome 03 g

&_aﬁj; C.J)y EXCG| 2016 )\f\rf )\ ealaal L! Lh)‘.}j.q.i v.:_wj..; 9 Ve aseod SPSS )\Jﬁ‘rj.v )‘ oalaial

Ladl

L b ol 4 a4l 3 3l el W lale o sls 0L als T 0ga3T s o
L/ )) Ao VO g (B g=—A0EY, P=o/v ) s s o (b y=—0/VAY, P=v/vn)) s ps 00 ous
b SRl bbae sba ot L5 0L s ((r=-1VVAP=

ol Pl W & Foly s il Glaad (oS ls Ol W bG lly e Oge3] b
Ol 48 A osls 3Lis LSD i 0 ga30 51 eslizal F(Y,YA)=A/0 VT, P=0/e¥y 505 555 (gl oms
bl 5l iy olsbe sba Vo s b giobh s o sy 3 Sl el WTclale 23
ame s PEoNAE VL 5 Lo gie s bl gobsbas sl Wl P=v/va el ol s

RGN 399 P=./v¢4q u'.‘.'lLl 9 L.M:}:.A TN WY L' C,.:.H.d e

1. Eastbiopharm Inc. China

A4



Sy s Kl il a5, Clé s il

.Q_’MJ_ U-:-_:-‘; DC_,MJ_ o
Feuouo _ #
*
Yo-- ' * T
T 1
5 Ter - T T
A
jry
—_—
2 V.o
dew
b oAl boyne ol YL oo

ol 5l sl 5 15 315 3T WT Glae Ol il 1) Kl ) S
05031 03 Ol iy S la gma 5 (PZ0/000) 050 5T g 40 S (03 gima ¢
Slb b ek el 53 Bl Al Sy S Clle oS sl 0Lt wils T 0T s s s
o3 VO 5 ((=—AVYY, P=o/ead) as s e dty=—0/VEA, P=v/eey) usps 00 as b g5
Al SRl ol sba ot LB 0L s (fr=—0/0 VY, P=e/eey)
A 1S5S a4 b 53 il Glasdd oy oS sl 0L & b Ll s Ol =
FOYM=YNAN PN 5,10 sy (sols ome oslis

ol e Hossl ~

VY- o * .

:
1

——
——

(ng/mMB A 518 4y S
N

omb oAl loyne o Lo
55 ol 3l ol 5 5 1A 515 505 S Glas ol sl £) 5Kl Y S8
P=700) n5T oy 4y S 5l im0 %
-

500 Cld Cud A b Siobb el a5 sl QLA e @L:j g S QU}JJL'\J 03 By



VFer Okl 5 5l ) epled cgysld 5 Bos b s sl

S day oSl 0358 315 Al S ses 8 5 Dl W 2l Cor e 0583 LB 0L Ao s VO
Lol zd odalie A 1S ges S Olgee p cilises Glacodld (gl e Soslis 4 S 5503 00 olab
S i Gl e sbar ol Sy Sond YU s el W i 5 Ol e

OLan 5 K8 (Y e A) OLen 5 5 30T (1449) 0 5 3l Sldlas L Lol gass =
(Y10) OLKan 5 S andlas L Ll ((YY N6 4 A) Olgsean (Y1) OKans LIE 5 (Y+1V)
CAE ol DA b el S Dl e sls e Sl oS 31 0Lis S S g Ol seeals
53 Lol W3S 1l aids Ve e a4 |y Oss op el WOTL(V0) 310 3sm s b sl cimeen 5 YU
Bahp e S Ol Sl a4 Al Ol Goolh bl ol s
5o (YO A) 0L 5 Gy ST sls 5o b 5 Y0 i 5ol W Ol e 20580 St ol ol
A S 5058 5 el W )5l Comge Ja gz 5 YL s L 2355 oS Lol 0L Lo ey diiles
23 ol ime pedS Corge ul CAS L s b e OV Ll s sl e bl Sl de a3l
() 553 03 LOT Ol e

a5 mas prs (o Sla s Gi b 51 s SO DS Sl 5 Sl a2l
Sl e O 3 a8 el (Y 5e= U= Sl s Lol 51 G tiS o s
Gl e 45 S e ST S B8 (655 e i 31 (UsTss 5 dUosD) e VLSS (slula,
S RB S e el 2 5E e she 5 B aabae 0 Ol Rl e 5 G S5 S
303 oo Sllad S5 s s Slaslid banlse 03 age B 5 3550 A 8l S ses S 5 Dl W
s e Sasas b ol LUl bl ol sl 555 Sdlad 5l day Jale 53 ol i 5 .(4)
Vi e Oler 5005 Slad (b s las o pl8a S shay ol a3l ol s & 1) o23lne il
S gt e oo Sl 8 Bk Sk e (Rl Bl ety cale amine )
5 Pl W o355 clled SB 51 i W5 e BV ol o spde O ple chle s Gl
s D 5S o omgn LS (5555 Sl oS ol S3LB(YE ) US a5 LA 6l Sy S
e plasil Ll (Y0) 555 o LSS5 55 B 53 it olSns ipis 55 il e 5 O o
g Sode DI a3 5 el s S5 e Ll e e GV b 5o (555 Dl el

Sl slie Sl Cor e Wil e ciliie glacodd b 35,5 Sl b eals OLES sl hasn
L soobb b o s ol el calises glacsad anglio L bl o pi A 0l S e S 5 el WI
531 ols e SslE 5 3 g8 el DA L Al s Vel W iy Rl o pe i3 YU o
Jsl 4 3L 5 Lpdon i 5 Bl s 5l Sl sl W STyl o, 51 ad 525 0 A 51 S5 S
s L Q) ol il LA 318 505 S & s Ygans o Bl & 0= 0L 531 0T

Sl a5 b e 3L S pl mi ol b 5 YU S el W Ol ool

9



Sy s Kl il a5, Clé s il

ool oSy Wkl s 5 b e il Shlls B el el Job s Sl Dl Wi cobw &S
WI 5 5 B Csls Comsn 2,5 or e Dk eSS0 2l bl Jdo 4 Ghl3l
(N 35800 b Glaods & e YU glacas 55 Dl

SS o3l amiys 5 5a,8ld Jsb 53 Sl o pe KIS s 38 Bl e SO == €, s
Sl S el W aS g sbar 3,8 S5 am 3550 bl Slidios 3 45 355 oo 2l sla LS
wi3s £ el spim s el 2l s, anlsl s Ll 55 e 2alS Sles Olgt 3l S i 5l s
2> O g e 5 5l S 555 (YD) Wle S e 5 dess 0 255 gl & SR cpl s
(V) dey o b olie 5 555 dsb oo bl el 555 =l oy 5L

sddosls L g samass bl ls (28 L S0LE ol 3l joalie ol 53 (odais SlapunlSe 4 S
55 0 Soben b (sl s ie SO Ll e Al S ses S b alis s el WT oS o
£5 oS Sl (5t e ls Al S gy S 4 g i S5ia b 5O Ak el S
A3 Glss el Sl e T pastle 48 3l Jlend a8 ol (S5 b Glas i
(YA) 555 a S

S 5 Ao

Wlie Siobb cld Cul w4 ALIS pes Sl &8 ols DL LS lagn S IS sbe
OLES ot B 0Ly o3 N0 5 00 s 1 plie sy Bl Dol W Clale proman ol
GlacJles Ol gl 250 aSul @ am 55 L s o ys 00 ol 51 2i do s VO Sodda O b el sl
5 Sled Sdeslis s lsls e plmil ausde S ol b s s 5 Sl e 50 S
Sogen pole hagh b e B4 St el il 51 clle il bl
5l S sl ander S a i5s JSOa e s o0 13 RS Cos 1 b s sl el S
ot B Ol ,s Ao VO i b 5 ol Sl ek S Vel S sy s 4 ol e
Ol o aS 35d o 13 Olgal 56505 53 Bl el W 2y 2013l G e oy 00 Soldidy S

Bl 13 A 55,590 O35S S5Hs 53 e il sl slaaad e 3 e o

&b

1. Hernandez LM, Taylor MK. 2020. Salivary gland anatomy and physiology. Salivary Bioscience 17: 11-20.

2. Soyab T. 2020. Salivary Glands: A Brief View on Types, Anatomy & Histological Features. Indian Journal of
Forensic Medicine & Toxicology 4:14-22

3. Del Giudice M, Ellis BJ, Shirtcliff EA. 2011. The adaptive calibration model of stress responsivity. Neuroscience &
Biobehavioral Reviews. 35(7):62-92.

4.  Wing C. 2019. A Brief Review of Salivary Biomarkers as Stress Indicators in Sport and Exercise. Strength &
Conditioning Journal. 41(2):80-88.

5. Jones AW, Davison G. Exercise, immunity, and illness. 2019. Muscle and Exercise Physiology: Elsevier. 317-44.

6. Han M, Choi K, Kim SJ. 2020. A Systematic Review of Chromogranin a (CGA) and its Biomedical Applications,
Unveiling its Structure-Related Functions. Biophysical Journal. 118(3):37a-38a.

ax



VP Okl g 5le o) oplad csld 9 S5y b s eyl

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

Ali N, Nater UM. 2020. Salivary alpha-amylase as a biomarker of stress in behavioral medicine. International
Journal of Behavioral Medicine. 27(3):337-42.

Gallina S, Di Mauro M, D’Amico MA, D’Angelo E, Sablone A, Di Fonso A, et al. 2011. Salivary chromogranin A, but
not a-amylase, correlates with cardiovascular parameters during high-intensity exercise. Clinical Endocrinology.
75(6):747-52.

Aligrove JE, Gomes E, Hough J, Gleeson M. 2008. Effects of exercise intensity on salivary antimicrobial proteins
and markers of stress in active men. Journal of Sports Sciences. 26(6):653-61.

Chennaoui M, Bougard C, Drogou C, Langrume C, Miller C, Gomez-Merino D, et al. 2016. Stress biomarkers,
mood states, and sleep during a major competition:“Success” and “failure” athlete's profile of high-level swimmers.
Frontiers in Physiology. 7:94-99.

Bortolini MS, De Agostini GG, Reis IT, Silva Lamounier RPM, Blumberg JB, Espindola FS. 2009. Total protein of
whole saliva as a biomarker of anaerobic threshold. Research quarterly for exercise and sport. 80(3):604-10.

Calvo F, Chicharro JL, Bandrés F, Lucia A, Pérez M, Alvarez J, et al. 1997. Anaerobic threshold determination with
analysis of salivary amylase. Canadian Journal of Applied Physiology. 22(6):553-61.

Leicht CA, Paulson TA, Goosey-Tolfrey VL, Bishop NC. 2017. Salivary alpha amylase not chromogranin A reflects
sympathetic activity: exercise responses in elite male wheelchair athletes with or without cervical spinal cord injury.
Sports Medicine-open. 3(1):1-9.

Capranica L, Condello G, Tornello F, lona T, Chiodo S, Valenzano A, et al. 2017. Salivary alpha-amylase, salivary
cortisol, and anxiety during a youth taekwondo championship: An observational study. Medicine. 96(28): 22-30
Ligtenberg AJ, Brand HS, van den Keijbus PA, Veerman EC. 2015. The effect of physical exercise on salivary
secretion of MUC5B, amylase and lysozyme. Archives of oral biology. 60(11):1639-44.

Armando |, Levin G, Barontini M. 1983. Evaluation of sympathetic nervous system and adrenomedullary activity in
normal children. Journal of the Autonomic Nervous System. 8(1):57-63.

Wolf JM, Nicholls E, Chen E. 2008. Chronic stress, salivary cortisol, and a-amylase in children with asthma and
healthy children. Biological Psychology. 78(1):20-28.

Jena SK, Mohanty B. 2016. Stress in preschool children and its correlation with salivary chromogranin A. Muller
Journal of Medical Sciences and Research. 7:105-10.

Filaire E, Dreux B, Massart A, Nourrit B, Rama L, Teixeira A. 2009. Salivary alpha-amylase, cortisol and
chromogranin A responses to a lecture: impact of sex. European Journal of Applied Physiology. 106(1):71-77.

van Stegeren AH, Wolf OT, Kindt M. 2008. Salivary alpha amylase and cortisol responses to different stress tasks:
impact of sex. International journal of Psychophysiology. 69(1):33-40.

Fischer-Colbrie R, Schmid K, Mahata S, Mahata M, Laslop A, Bauer J. 1992. Sex-Related Differences in
Chromogranin A, Chromogranin B and Secretogranin |l Gene Expression in Rat Pituitary. Journal of
Neuroendocrinology. 4(1):125-30.

Walsh N. 1999. The effects of high-intensity intermittent exercise on saliva IgA, total protein and alpha-amylase.
Journal of Sports Sciences. 17(2):129-34.

Walsh NP, Montague JC, Callow N, Rowlands AV. 2004. Saliva flow rate, total protein concentration and osmolality
as potential markers of whole body hydration status during progressive acute dehydration in humans. Archives of
Oral Biology. 49(2):149-54.

Ligtenberg AJ, Liem EH, Brand HS, Veerman EC. 2016. The effect of exercise on salivary viscosity. Diagnostics.
6(4):40-51.

Gleeson M, Pyne DB. 2000. Exercise effects on mucosal immunity. Immunology and cell biology. 78(5):536-44.
Nater UM, Rohleder N, Schlotz W, Ehlert U, Kirschbaum C. 2007. Determinants of the diurnal course of salivary
alpha-amylase. Psycho Neuroendocrinology. 32(4):392-401.

Den R, Toda M, Nagasawa S, Kitamura K, Morimoto K. 2007. Circadian rhythm of human salivary chromogranin A.
Biomedical Research. 28(1):57-60.

Saruta J, Tsukinoki K, Sasaguri K, Ishii H, Yasuda M, Osamura YR, et al. 2005. Expression and localization of
chromogranin A gene and protein in human submandibular gland. Cells Tissues Organs. 180(4):237-44.

/c.,sbé S sl Sl wiobb i, cdld Sud (V8 ) (gulaalS desee (et BN z? a_,ai\

‘5] j\ 83 AO—4Y:(Y)\Q .‘5)"‘.'3 9 gfi'J.JJ b.b BY JAJ}Q L bl}yiuﬁ‘: BY cS.;JL;.«w RS W" _
y+.YaYoY/jsmt. V4.4 .A0

How to cite this article: Negar Rostami., Mohamad Galedari. (2021). The effect of rope
skipping exercise intensity on salivary markers of sympathetic nervous system activity in
girl students. 19(1):85-93. (In Persian). DOI: 10.29252/jsmt.19.1.85.

- /

Y



