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The effect of one week of progressive and exhaustive exercise in
day on immune parameters in active girls

Bahari Melerdi, M (MSc)
Mirdar, Sh (Ph.D)
Dabidi Roshan, V (Ph.D)
Safiri, H (Ph.D)

Abstract

Introduction: The type of training and quality of performance affect health and athletic
success. The purpose of this research was to study the continuous effect of one week
of progressive and exhaustive exercise in day on immune parameters in active girls.

Method: 13 healthy girl student of physical education with age 20.33+1.73 years,
weight 56.80+6.17 kg, height 161.83£5.10 cm, aerobic capacity 40.88+5.06
ml/kg/min participated in this study voluntarily, were selected and randomly divided
in 2 groups: experimental group (single session of exercise in a day , n=7) and
control group(n=6).

Blood samples were taken 5 times: 1) 24 h before exercise for detecting baseline of
leucocytes, lymphocytes and neutrophiles (pre- test condition); 3 times after exercise
in the first, third and seventh, and last day of the exercise and 24 h after last exercise.
(Post-test condition)

Statistical operations: ANOVA test, LSD post hoc test and paired t-test were used to
analyze data at significance p<0.05.

Result: The findings of this study indicated that the count of leucocytes, lymphocytes
and neutrophiles increased significantly in 3 post tests relative to baseline and in
comparison with control group (p<0.05). 2) However, the training brought significant
increases in count of parameters but they were returned to baseline after 24 h rest. 3)
The count of leucocytes and neutrophiles was changed similarly and the neutrophiles
count increased more than other parameters. 4) Repeated training caused reduction in
number of leucocytes, lymphocytes and neutrophiles from first day to seven day in
experimental group.

Conclusions: In general, the result of this study demonstrated that single session of
exercise training for one week increased significantly the number of leucocytes,
lymphocytes and neutrophiles in active girls but, the count of parameters returned to
the baseline after 24h rest, presumably, there were no negative effect on immune
system in active girls.

Keyword: continuous training; progressive and exhaustive exersise; Leucocytes;
Lymphocytes; Neutrophiles; activity girl.



16 E L jluesslo gs g 6350l 8 (slowds S ¢ o3 odias Sy sl

W e

400
il 3y o 1315 Lyl (Suuss b ol 53 S sl o LS5 lisee emolSizus ) ladl
@ 395 b ol ool s & bgrjo VLA 5 Jub ol I doree 25 S (o0 Lai> S sl it
lgd o oM Cyendio o Cato 3,50es 9ty g Cogl oyl oM bais 13 ool olSiwd woe i
(VY ) ol 5 el (Sl g are owd cpl g e Jolos dlos 5109

S Solgigenl Wlodls J1E oy 3590 |y olSiid cpl g S cdld 5l clos S lidss
o padli ol o g Cild ¢ g B Ell a8 ALy 8] s Cnr 53 029 (i b 009
3 pSdas ialidl comge Yiain! S g pmMo ol poi a5 ol L sl el 138,50 oS )
OiblS ) g Coglie Cunl (San (Siwd S5 o b Sl pad B (YF) 245 o (sl 6w jI oladgs
w;w\@.us)\)j)ﬁjbwd%gm@l:c;cuty”.\;%dl).,\)oTs)il@5asla
B (W Fe) 355 e ity (Mde 0355 (o5 53> Cladl 4y Cams 185555 6l
Sl Gloyd Yloinl 5 (6 St 53 (Sovee 25 clalgio SIS b plate ()59 &5 )13 00 Gl o singl
Sl pod Cyke g (oo il Olisios | 505 (S a8 Canl Jlo 5l (FY e ) 3l o slow )
losly ()Lt (SLBgh (dls ()lre Cighe pliS Sgie Sl lon jor 3 |y eNiw o) g S
3 dds 93,15 L Slows (Solel (g 039 clid wan cuia I (VWVA) (500 ol (YD YD N0 OVF)
5 Lacuwsild dacuwsSy (ials 5315 558 () 3y90 juy (lgzeitils die sa 55 2 ], wiin
sLacwsiil 5 leddgisi i (l8I (VWAY) (g)Rue bgy oS (Jbs )3 () 3505 oanlite | b 89 556
38 )15 aan > duds ¥ Ools b Slaws (Solel oy ped atim VY (o 0 1) y550 )55, bl
e (5l g i a5 o s IS g Inagic) S s ine i1 Skt o gl Sl e
|y LacawsS'sl il slasllis cligss )3 15 (VA0) T o (VAAY) Sl (F) 9y conl il loj
9 493 S Lo (VAAF) o copmiomad (YA) Lol LS (glazan VY @l (5505 0580 S5l dns
(F3) 32300 G213 5yl gme 5k 41 ]y oSl Slasd 55 (I350 > Sl (s (5)lguas 1290

oy 3l S S5y Bl alital (a8 el 00 15 (VA35) ()lSen 5 €S gigd
lass ol Cpl y 5013 J18 oy 3550 03,55 04 305 (350 53 Lo g ies dliad 4y dian S o a4y )
o rine tal3 8 ol 5 B & Conms i 5 oo oJ3) slaigy 3 coped 31 an Alolodl o L 55
Cr e i) S5 2 me 3 (5855 )1 b (e pobo s (pped 1 53 0 Sl lyes g tatzitls
(s 08Lwd yy (B3 ye Iyl 3y50 )0 03 S Clddsd dgng b b o 4y (FY) 2oy atil talS oliil

1. Hack
2. Pyne DB
3. Suzuki K



AAgLinsls g Jlgs /s 5L 6 jlasis/ iy Jlu/ (53 321 (459 (559092 jud Sobindg 15

el g 5l b clacsglis Ld 4ty o yai dr a5 3,15 dgmg ool Cawd 4 gl > IS 38lg
XE X SA) o8l 55y ddlaw (WY Y @) g Ol ped Dol i 5 WS VY A V) )
o) 3 STy a5 3 i s plol 358l gl 5 230 1+ 1Y) i (FF
3l eoohios o jluwedsileys 8aul53 op el dds SO polis Lo awyp ol Limgh Ban (ulul
D S50 5 Jb o155 53 U by i 5 Unpmgid dacamasS'y) oS> () o (sl 3L
Gai (ol b,

B 39031
Jlo ¥ 313 Ly lhasilo oSl Gy i & 8 gl 1,85+ ¢ mgly (o)l dnol
5 b dtin Sy 1 oLl 5 T 35 oo Dby JueS5 ) Ly 45 Nidgs o859 Ailes
Ol dcen jlg ud (6pSo3lasl el Al 4 T g 25 22 5 0139 8 o ssbol g0 plox
Sl 33 (29 g sommr LU Jl 48 81T 188559 cal oo ) el Jos & gy &y (903
g 0 QBl iily adids )3 p)SolS i) (e YO I VL disiin (S pas ()5eST g 0392 JolS
s |y Lo age]] Slasiia V Jgde 50 e (55 5) J5S g (585 V) gail 095 92 3 (Bolas yobo

...\EDL;o

by 3590l claseie ) Jgdo

(0=F) J S 095 (n=Y) g2 09,5 Sl pasls
S E s il S e il i
ARIAREAYAvd Yo/AFEY/VY (JWo) oo
OSANESIVA av/sYEa/an (r5545) oo
VOR/YAEF/AY \EE/YVE/YS (o 5lo) a8
Y4/0)EF/AF FY/YEED VA (a5 p ST ) o) iy b pmno (3 3S]
VV/XOEY/VA YA/ £Y/0) (303) Liogt 25 o>

29 Bl y
92 b ool i35 (K855 J1 58 di> g9y » (Slodde adllas plosl b (W) sl Sl sy (o5 Aol
a5 iy 18 2ol s Jasl s ot 3 C6,5 5 sy e (s ik
9 Sl 3 g b 5 S5t S5 3 o Jb ol s S s ¥ (539 la
b oo 03938 )] ety el )3 yiaghS Y (gl By S ol il ol aw 45 39 (5,5 g5 ol
L oidy oy cjgo ay JLab colyiwl bg a3 ) 508 ol gl o plos 10 50 ol&iws s




1V D L lesslo gs g 6350l 8 (slowds S ¢ o3 odias Sy sl

5 0B a9 S po ()92 Sl 4y 435 b 09y 0 (el 0)5)l95 59y Calis )3 gl Y sy
345 O gl ol oS b b s da Sdgejl slp onds 48,3 a5 > Solel law 1
plosl e )3l il dlndin B jlys 10> WD VD i s ())800559 B (g9 g b 4L

e J58 QW B oy g 39: Juate o iogesl 4 gias iy 368 2y

9ol Sl 95

e Bsdgel s o o0 ¥ b Lo olfiylojl b ) Lol &ebiyy £9,5 j) S sl YF
SO e 4 by Shej] L b 43,5 il s > a0 (sl yiiie ol il glas (6 S0l
3 (cdls aabsl Lo S3gejl Sl Hlebsl) (Ssilely o b1y (o ped dobip dudds <S5 5, p2 pd g atin
Jesn 3 el oo 4 (65 08 I ageil | o yed &by pladl I g sl VE 53l jo S, g otin
S 32 Aol (d (h)lod cge ol Sl ojhd Sy 3,5 8T o Sgesl Sl 55 (e (o ¥ S 0
g0l disy, | e s dlanil s 83l (gols ogaste (sladind ) b bo g A ol 5 oS 0aniS pY
50U 015 (K8 Ly L dg 555 5 aupmgit) dncapmssS o) ol o jlod cagn 51 pladl I ey aloladly
LS A s ar st b ageil 5l opb shal @ite 3 s oyl b paseis olKislejl 4" e
Jo8 el Y B Y/l Sdgejl cpiman S (610365 S lBE (3,05 5l g Bgis 2,5 imgh
(YY) B4 g g8 dlge (35 5l cilld g5, 5

Skl S )

Sen) ol 8,5 )8 205 g ab5)) 2390 oy el - By Sgales (g3l 5l ealizal b aodls Jloy @95
Jlos slagygail g (heog HLal I ingiy (slaaisl, Juloo (ol b elisul S el (sl g0
o2l ol Ly (g)lel lalos oo 15 o3lil dialy t (yg0f] g LSD omisd yg0]] ety S5 plylg
iy plocl P< +f < (5o sine pdaws 5 VYaseus SPSS,I38 i §

duic (slaasl

Tl o i Y9N F (ol g a3 L B9 55 5 Iaunmogii] dbCmssS) Sl (075 09,5 5
{V Jlaged 91 logad) o> ot 1y (P<e/ +0) g )b stme (2l (09031 i) (sl

09,5 & Cond J5 3)90 (Sl S LS S ne Gial3) 5 (SB Y jlages 3 inghy sl «plp 0gde
CBIS l  amd o LS Y Bl Jloged 48 el e ol Cand 4 ol 4 g5 b Ll sl S

1. Ethylene Diamine Tetra Acetate
2. Cell Counter ; Sysmex K — 1000; KX — 21N



AAgLinsls g Jlgs /s 5L 6 jlasis/ iy Jlu/ (53 321 (459 (559092 jud Sobindg 1A

o (70 0955 0 L Jidoyis g nuwsii) dacuusSd oluss (F ysesl ) (el 0y90 J| ol VE

AdS 5l sl il g olaw
Ao )3 0id 3ol Sl g laciawgS gl Sluas Sl ¥ Jgas 55 ool Cowd 4 ol 4 4395 L

D9 045 s (oeid ;03 (adld 93 I yid s 3959 Sa (pizren Cusl 0392 g o B Jdg g
s 4Bl ol 3 &S ¥ 094)‘1 o Sl ! 0 & Gl Cpl e B g 3 pils imgh slaaidl

5 sl 0313 25V (g0l g A S Yiyga] iy 10 9 o by i ol )3 Sl o iy cing:

sl 0352 Y 9051 g 42 s ¥ (59031 g 53 oogit) slass &y by o SIS 300 308
N9y i joy 4 Jol 9y 5| 5 3)90 (slopasli slass (pyeT pglts b Canl (SB Y Jlg05 5 ¥ g b
Gl Azl dalS

“r

s

PP
44444
4

(nSe oo o) olans
=

-
el e e o

e

S
“

By ool o
ol
By ool o
ol U=
By sl
ol
Bt

Jebs e

G 4 Cnd Fo YoV s) slaygosl Ly 55 o didg i 5 bcumgit) dacumsS's) slaws &5 ) loges

092)!



19 . jlwesslo gs g 6350l 8 (slowds S (¢ o3 odias Sy sl

250 A G cliie o lpe 0 by by 59 g acauwsad dacumwsSy sl Gl s duolie Y o
(oS i) (o) (229 09,5

Jbosy gl e o sasls
T NN R Z EXR I I] IR L[S S s i Gt s Sile L3S bl
P laae pad
Oyt P e s ’ e e P e
+5% [ PRV A FEY |y YA YA | s Sy #F1\F £ VOF o=
o9l !
e
W YAl V-AVIYA £ A-SI5A v |y msme £ esae | e Ay WAVE AFY ‘””’\ R BN
ke
3~
ool
+A Y[ vy £ sYELA _o | | veneEssmy | v -Ivva YAS £ V) o7 }v o
v foo¥|  aRERAEREVSY | 48 | ¥ servias £ vave | oy [--¥ #TAYA £ V5V o 3
ol |
N
i >
o S
TN [ PRV ERRRYive 5| emy| yvAnE £ vaassy oy /Y- £S5V £ ary “’"\ o
| elees| wvVAATAEOfes | +0A | | swniEvAAr | 4va oo # 0¥ £ ¥Y) A I
ol 3
\ MY fYmE nvisa MY | edeve| WMEAeEYVERY | Vs AIAVY VWEE 8VA A I
ol 3
9
[T
o /7\
. [P \
: / \
2
3 A »
Y * ——) .
;1 /\/\ e
% Seee
‘ L/‘\A "
Fooo ,)\'\l: =
Yooo
M T T T T T T T T T T T T T

CosS sl

)

Fgi

JRS g (2705 slaogyS 50 Jidgyigh 9 Cumwgiid umwsSg Slpui ¥ jlages




ALl g Jlgs /s 5L 6 jlasis /ooy Jlus/ (53 3218 (4509 (559092 jud Sl EH o

(nSe e Lpolass

VO+er o

YWooo

1yooe

Qees

/

Vooo

VAN

/TN

—— sy

—h— sss

BDoee

Yoo

4{/‘\'\'\

Yooo

¥ 35 25 09,5 2 s g 5 gt dacamsS ) S5 Sl ¥ Joge
sl ol &) Conss g0l g

(1) Ol s w0y

Ae L YO

A

OA

ay 4

=
&

T (e

Y.

| W PY

T =

IO

w

4

O 5503 Gy 41 0903
L IRPVSE-SRER QRYSS (P
B 05T (g Y o931
B osel G 4 ¥ oigedl oy
B 05l g Y 0903

DY ool gmp 4 ¥ o905l om

dolye 0 o Ldg5e o bacumwgad daciuwsS'y) dliss Ol s Juoyd ¥ lages
S & S (90l Cilise




P ED L lwesolo s g ol 38 (glowuls Su ¢ pod oiad Sy sl

S 5 4o 9 Sy
IS5 L ccline ol o3 0l 5l (Sl el oSy Sy <l 450 390 53 0us plodl Sl
] O wd o dan (S e & 9y 50 jlwodileyd 0dlsl 3 oy ped duds S palas a8 Dl L Sl
09,5 5 oyl o & Canns B b9 555 9 namogit] dannmsgS o) 2l (aljil crgo g 4dliS 15T
dgde JyS

A S (o 5 polez s39) Y o ¥ slaguges] o 3 by g ol o Lidg g Sl yeis
Llod ay as cosl (nliél sops (p=+/++8) 5F o (p=+/++¥) OV lie 4 iy &y o il il olow
o g b ixe ialS 1 SUa Y el o LY fgesl L dunlie Lol 9390 55 ize (s lo]
P IYYA) 395 45 e o« y905] e b dw (905l s B lie )3 (s )3 VY LialS Lol ] Lo Lidg 55
a5 ol e 4 0l Lt 1y (g pd A SIBIY (igoil g 41 s ¥ gl g S e 0 (=
(D =+ 1¥¥Y) 345 45 me (5ol Ll

130955 ool 93 Ll olass a8 w5 odnlie o5 09,5 55 g g5 Slyuis gy 4y SIS 055
(Y j1g00) sl atisly (6> izo p Ll ialS Koy polio oy jes

Wl oy 3 (ol Lol g (pped Sde (Vb (uyp 4 (VAVF) (Ko 5 (Sgjom
Bran CyieaST Ao Ve s L gd caelo V0 cale b (o ye5 deby ol a3l 03,55 o 505
polis aS ol s Ul clialin 055,S |al aan o Site 4 g 595 ) duds SO Oygo |y diudin
J9r 31 Laddg g dhsi jine (ialS e jg) )0 duda 4 ©jg0 4 g dlin S Sle 4 Sl yel
o LS« Soipw 380 b 9w b wf) (o p2l 3u80 gl )3 (YY) 292 0 piin o) 4 Ji
9 I gixe il 3l Baimd i del Cawd 4 pols Bads 1> 45 6,505 don A eaalie I3 dxe Cygo
g (VA20) S 5 i (52855 gl b 48 g1 )5S 09,5 & csmss o s g olass ias Sl L5
(VA) 29 sl il anls 09,5 (sla gdgejl § S (L2 o5 (slooy99 &) G (51 o5 oid (slmo g
Lyly b p0 oS b Lbgyigs ¢y Mlae j3 Olpadl sl o ayais <8 31 50 sy oo Sl 4 .l guunadls
by g 03,5 & 8)l3 1,3 10y d Sl )3 g ot g SS) 8yl JW ol slaJshe & 0l
oml B iz (3) 3508 5s (05 sl g i olass Gl comge (g i cdls slowl Ly "
el yol 5 (D 48 oyl 4 4B g5 b 05 polt5 b gy (Sojom (Bl s alie guls Caond
ol 3uing ola S3g03] 1 bl s s Slwosilelg g odil3s B )3 9 390 (Yo = VO) ik oligS

1. margination
2. migration



AQGLiuls g Jlgs /s 5L 6 jlasis /ooy Jlus/ (53 3218 (4509 (559092 jud dobig ju EH by

ot 5D Aou ol Dy 5 e b g junb o i G @l o] salS Kgy g Conl o Lais
ol Cawd 4{}901}&@ 9 O

YoV lageil e o Lacawgad sl oly plis Lingh Jols b b egwgal olyus
L oS cusly ul38l ao s (p=+/Y) ¥V o (p=+/++¥) ¥ im0 4 cuiy 4 nljinl polaw 4 cans
Ve g (= /YY) E s ) gejl G 4 Canmd B8 903l L 9 I 992 Yo sixe P sl 4y 425
Y o9moil e 40 G ¥ g0l s 93 pdlie pl sl LS 1) s dme e jialS Aoy (p=+/YAY)
15395 o ixe (6Ll Llod an ppdlie au ade L plas zum a5 3905 )51 |y (caop3 0 ialS
Slads (b )3 bacuwsiid S 255 09,5 13 yg0jl ilises Jolyo 5| IS ol 4 4395 L ((p=+/FAY)
(p=+IVAY) casl atsly o xe puf g (idlS Wgy (o ped

oiblS Sas wa s el wlie Job ) cawsad dlasi ol LS picren pwils Gudsd mls
g L 15803 (30 g (Vo v) g sy 259N 9 (VM) (5L S 305 b o5 b oo
Gtd (YY) ol a iy yylse (Yo 00) Luil)lSon g (ol ,Slo Baiod gl b (Jg (VY &Y) Wil 0
s ) me e (2aLS 35 yols B il Gy pe3 893 slai Sl &5 (VARF) ylSen 5 (S
b B e (2alS Kg) ol pols Budod 53 a5 3 SIS wtde oy 4 5l ) S ) Lecusdd
=257 09,5 )3 Ll polie a8l oaims Lis lacmgat) dlasi 3y90 )3 yils Guivs gl ;505 )b
75 (0TVA) (omle (e 5 (VAAY) (hLSan 5 (ond (g (63 (36855 )3 45 390 J S 095 & G

oils8l 5 Bl Crwl Sen 4SSl dlas asl atily (daxio LY Sl o il Ly oy
2S5 M oMy 53 55550 slagyge g )y (o a5 olol cpl o Al LDy ()85 (ol 9 J355s5
b el pplae g o (hg3 J315 & lacmwnidd 3959 8o Ji5 9 29800 ¥ = (5 gl il il ialS 5
NUXY FY) 25d o oS D kil ials Coge as WS o Sy st lacdl gy0
() 5L oads 93 ) ol Sl ialS Corge 3yl opl 48 Wil odd caile (slacdl 4

lacuwgSs) dasMa blE yial36l yols 3uiod )3 odel Cowd 4 ol ;503 5| lacumwsS ¢ il puis
Py e L) ils g po &S (VARF) o) 34856 ol Canl 039y (o3 doliy (gl p! (o po
s 5l 5y e 48 Lol g puols 54850 ol b gueed 915 413wy 3590 atin ¥ ke
Cule 55 at) {F) 390 IS 305 55 s g o Joos (5 S 3 S5 et bl
g L (TY) 85 o ol Inapsit) 5 S 5 310 lj81 353 32850 53 oS il



P B L lwesolo s g 65wl 38 (glowuls Su ¢ pod oiad Sy sl

il sl 3 )3 LanangS o) dlass ialjBl e o 387 oo Sl g ¥ Jp bt 35
Alosgs w5l o LBIB) ol ) 35 Cumad dia pa wunl 039 b Judg g5 dlasi o ine

Ol (FY YUY ) aiej ol 0 K00 sla iy b duslio o Lidgh opl gl )y
Slyss 922 )3 syl Cinlo s g o Cloml 4 i b dgefl i g Sty (SOl g amd e
A3 039y 30 2ol Cglis 5D Canl San 55 el (el
g |yl olaw a Cans Haidyg0 (sl yedll Sl 5y 09,5 10 &S Wb sdalin pols Gudsd )
azan ¥ 505 a s (VAAY) )l 5 ol > g polt il glabasMe BB (iol58l ]S 058
dy90 JLa8 83, S pyod (I yo (gl atand Cglite luds Cjaw 4 1) e Yo Su Bus cols
oSiwd oy i cdld 55 i ko cdlas ol (1Y) dgr ol (e e j5 Ndgs 03l 415 oy
ol i)

o) coliwl celw V¥l an pols Gaisg ) iaiele VY Colyiul jlam b ndls ol s
L Jols gl aiiSl ogs vl il zolaw 4 (awyp 3y50 (slajadlis slas (Su cald 4oSonun
o pod dobiy pladl 5l am el YF 2,87 Ly 363 50 10 ol )b plie (WAF) (6K Guiios ol
Al o ime ialS o (gla Jibgyigs dlaxi g )b dme iul38l ol wl o (sl gad dlas
25l Lo yo g (Solol s 55 9 o (oalBl Cuamlo g a e Aol 55 4 sl )Sa0 £9590 (] (F)
Adb o 1y die; ol j3 sy Gladss 38 oS

S 83,88 (i ol 9> S plol &5 €8S donS (ix Gl pol Adlas ) cggere
393 3 iy 8 lys 10> WD VD 813 S L g 50 4BEI VALY aul> S IS5 L slaie
9,0 45 YL s colyiul polaw & Caws |y by by g g aawsid dacuwsSs) palie lg o
e 15U e oK Yleinl 4yl obas &y jai 3y90 (slo yadls Sass caiS 4 55 L s
Py 5o e &) (938 Ainej (5D Yt B85 (bl b il sl

&

clld S oy ool i s jiite p Co B ola puabing 5T oy (VYY) tasen ol e8] )
oo Cop 3 olRusly € 5,38 Ay Glwosileyd 9 L

g ool ljl 850 (lngSalis tlez o f(55lo o J55 ol Sl t0,0l sl o (o D)y ]S 2 Y
FYY VA Clois ol s € 40559 50 (o ped Ly {IYAF) £ g o cdins

(obgmiild o b cla o d5 1 clazan A Slews (ol oy 51 (VWVA) ol o5y Y
(D539 P 9 (S Sy plalod (me)lea

sla sl Sy g Slews (Sl @loyed 3l wyp OVAF) Lo oo L (shals b, ¢ g Sme ¥
TV XY (Y)Y (lgsw (S5 pole) slpml &5 805559 Sligomdils )3 (ol piunges



AAgLiusls g Jlgs/ s 5L 6 jlasis /iy Jlus/ (53 321 4509 (559)92 jud sobyisg jy L p e

Ul el o9y (Siwd a> boaulis Sn cdlid b (VA topud aunlpl {50 ¢ orle D
i Sy Glen (po)ley felle (LS55 2f g 350 d55 oS (23S )0 b ds g o)les
NS ol - (1559 poleg

50059 9 SisAggml {IYAY) fdlline (oo fggmwge 0l i plen o (5 )Y piSe £
SO WWYObxio 1(g) o plol o8l

JoS 5 IYAY) (s oo ¢ 63,5 pimol (e o ulgy ¢ dawlie ( olS fioe 55yl )3 Y
L8 85ug (gla B A a0l Calld dnls dw 4 ool el ool p Olyjang S

st e OB - (B9 pole 5 (S ) Moll (g alod (peneiy
s 5l sb s 5 C ool g lyings S JoSe 93 5l oslatwl 13T (IYVA) Dy S A
.Ol).e('»' oKy fd).':.fb :UL..:) fdldwl? > g d‘dwul? S5 )'L»oAJLo)b
XV ZXY e Olho 1oy ot o] Sl)liss] g5l ggenl ((MYFR) 1)Kot 1Ly ¢ ms 1 )3 A
10. Baj Z. ; Kantoreski J. ; Majewska E. ; Zeman K. ; Pokoca L. ; Fornalczyk E. ;
Tchorzewski H. ; Sulowka Z. ; Lewicki R. ; (1994) ; Immunological status of
competetive cyclists before and after the training season. Int J Sports Med15: 319 _

324.

11. Christofer John Gore; (2000). Physiological tests for elite athletes. Australian Sports
Commission. Human Kinetics Progressive maximal test

12. Eskola J. ; Runskanen O. ; Soppi E. ; Viljanen MK. ; Jorvinen M. ; Toivenen H. ;
Kouvalainen K. ; (1978) ; Effect of sport stress on lymphocyte transformation and

antibody formation. Clin Exp Immunol32 (2): 339 _ 345.

13. Flynn GM. ; Fahlman M. ; Braun WA. ; Lambert CP. ; Bouillon LE. ; Brolinson PG.
and Armestrong CW. ; (1999) ; Effects of resistance training on selected indexes of

immune function in elderly women. J Appl Physiol 86 (6): 1905 _ 1913.

14. Garret TTW. ; Kirkendalld; (2000) ; Exercise and sport science. Lippin Cott
William & Wikins; Philadelphia; chapter 12; pp: 177- 190.

15. Gleeson M. ; (2000) ; Mucosal immune responses and risk of respiratory illness in
elite athletes; Exercise Immunology Review 6: 5 _42.

16. Gleeson M. ; Mc Donald WA; (2000) ; Immune status and respiratory illness for
elite swimmers during a 12 week training cycle. Int J Sports Med 21 (4): 302_ 307.
17. Gleeson M. ; Nieman DC. ; Pedersen BK. ; (2004) ; Exercise, nutrition and immune

function. J Sports Sci 22 (1): 115 125.

18. Hack B. ; Strobel G. ; Weiss M. ; Weicker H. ; (1994) ; PMN cell counts and
phagocytic activity of highly trained athletes depend on training period. Journal of
Applied Physiology 77: 1731_ 1735.

19. Henson DA. ; Nieman DC. ; Blodgett AD. ; Butterworth DE. ; (1999) ; Influence of
exercise mode and carbohydrate on the immune response to prolonged exercise. Int
J Sports Nutr 9 (2): 213_228.



ro B . lwesolo s g ol j8 (glowuls Su ¢ pod oiad Sy sl

20. Kappel M; Poulsen T. D; Galbo H; Pedersen B. K; (1998) ; Effects of elevated
plasma noradrenalin concentration on the immune system in humans; Medicine and

Biomedical and Life Sciences79 (1): 93_98.

21. Koch AG; Potteiger JA; et al; (2001) ; Minimal influence of carbohydrate ingestion
on the immune response following acute resistance exercise. Int J Sports Nut Exerc

Metab 11 (2): 149 _161.
22. Lehmann M; Mann H; Gastmann U; Keul I; Vetter D; Steinacker J. M; Haussinger
D; (1996) ; Unaccustomed High - Mileage vs Intensity Training - Related Changes

in Performance and Serum Amino Acid Levels; Int J Sports Med17: 187_192.

23. Mac Carthy DA; Dall MM; (1988) ; The leucocytosis of exercise; Sports Med 25:
191-195.

24. Mackinnion LT; Jenkins DG; (1993). Decreased salivary immunoglobulins after
intense interval exercise before and after training. Med Sci Sports Exerc 25 (6): 678
- 683.

25. Mackinnon LT; (2000) ; Chronic exercise training effects on immune function;
Sports Exercise 32 (7): 369 _ 376.

26. Mackinnon LT; (2000) ; Special feature for the Olympics. Immunol Cell Biol78 (5):
502_509.

27. Makras P; Koukoulis GN & et all; (2005) ; Effect of 4 weeks of basic military
training on peripheral blood lymphocytes and urinary excretion of catechulamines
and cortisol. J Sports Sci 23 (8): 825 _ 834.

28. Malm C; Ekblom O; Ekblom B; (2004) ; Immunesystem altheration in response to
increased physical training during a five day soccer training CAMP; Inter J Sports
Med Agu 25 (6): 471-476.

29. Malm C; Nyberg P; Engesterom M; Sjodin B; Lenkei R; Ekblom B; Lundberg I;
(2000) ; Immunological changes in human skeletal muscle and blood after eccentric
exercise and multiple biopsy; J Physiol 15: 243_262.

30. Moyna NM; Acker GR; Weber KM; Fulton JR; Goss FL; Robertson RJ; Rabine BJ;
(1996) ; The effect of incremental sub - maximal exercise on circulating leukocytes
in physically active and sedentary males and females. Euro J Appl physiol Occup
Physiol 74 (3): 211218

31. Mueller O; Villager B; Ocallagham B; Simon HU; (2001) ; Immunological effects
of competitive versuse recreational sports in cross - country skiing. Inter J Sports

Med 22 (1): 52- 59.

32. Ndon JA; Snyder AC; Foster C; Wehrenberg WB; (1992) ; Effects of chronic
intense exercise training on the leukocyte response to acute exercise. Int J Sports

Medl13 (2): 176 _ 82.



AQGLiusls g Jlgs /s 5L 6 jlasis /ooy Jlus/ (53 3218 (4509 (559092 jud Sl iy EH 1

33. Nieman DC; Nehlsen - cannarella SL ; Donohue KM ; Chritton DB, Haddock BL,
Stout RW, Lee JW; (1991) ; The effects of acute moderate exercise on leukocyte and
lymphocyte subpopulations. Med Sci Sports Exerc23 (5): 578 _ 85.

34. Nieman D. C ; Henson D. A ; Gusewitch G ; Warren B. J Dotson R. C ; Butter
Worth D. E ; Nehlsen - Cannarella S. L; (1993) ; Physical activity and immune
fanction in elderly women. Med &Sci Sports Exerc 25: 823_831.

35. Nieman DC; (1997); Exercise immunology: Practical applications; Int J Sports Med,
18: 1= 100.

36. Nieman DC; Hensone DA; Austin Md; Brown VA; (2005) ; Immune response to a
30 - minute walk. Med Sci Sports Exerc, 37 (1): 57- 62.

37. Pedersen Bente Klarlund and Laurie Hoffman - Goetz; (2000). Exercise and the
Immune System: Regulation, Integration, and Adaptation. Physiol. Rev. 80 (3):
1055 - 1081.

38. Pyne DB; Backer MS; Fricker PA; McDonald WA; Telford RD; Weidmann MJ;
(1995) ; Effects of an intensive 12_ weeks training program by elite swimmers on
neutrophil oxidative activity. Med Sci Sports Exerc 27: 536 _ 542.

39. Pyne DB; Baker MS; Smith JA; Telford RD; Weidemann MJ; (1996) ; Exercise and
the neutrophil oxidative burst: biological and experimental variability. European

Journal of Applied Physiology and Occupational Physiology74 (6): 564_ 571.

40. Schultz G; (1893) ; Experimentelle Untersuchungen under das Vorkommen und die
diagenostische Bedeutung der Leukocytose. Deutsch Arch F Klin Med 51: 234_ 281.

41. Shephard Roy J; et al; (1995) ; The leucocytosis of exercise. J Appl Physiol 20: 345
-360.

42. Suzuki K; Naganuma S; Tutsuka M; Suzuki KJ; Mukizuki m Shirashi M; Nakaji S;
Sugawara K; (1996) ; Effects of exhaustive endurance exercise and its one — week
daily repetition on neutrophil count and functional status in untrained men. Int J
Sports Med, 17 (3): 205 -212.

43. Tvede N; Steensberg J; Baslund B; Baslund; Kristensen JH; Pedersen BK; (1991) ;
Cellular immunity in highly - traind elite racing cyclists and controls during periods
of training with high and low intensity. Scandinavian J Sports Med, 1: 163_ 166.

44. Warner S; (2003) ; Information for energy: exercise and endurance. E Nutrition 1

).






