OGw)) (33 ol olSiliils ¢ Mhag)y - ¢alc aslJiod

e b (olta (S 90T it 48 Th1/Th2 (S gl Jolai g Juus J oo Cdly 30 oy pils
H o N9

" obsd i 0 Tk Lo pars Y L0 st 09 a5 et
Olnl 09,0l 39,8l Jiaio olRSS ¢ SwjoiS 5 (o2))9 S3els 8 )] Wl )IS -

Olrl I (eop)ls? oRals (w05 g (o355 (S39) 5253 W8] el IS Y

Ol Ol «sop)lgm oliils ¢ 25555 (S55l9n 5 09,5 el =Y

Olnl I ()] (S pole oliils (ghglgiganl 09,5 ¢ Luils ¥

AV Jumlis /1100 jlgy / P s)lads / P 0)gs / aldly

IICoa/1/1C :allio csbply  AQ/I/E :allin 3l

by lelloms 9 el Gy S 595 b 45 99 (S yod et 0 yokias o] s Wil g (P Ll b 53 ()9 Cedlnd 1dodlo
55 oboo Jolge il 53 (oo i 508 Sl Wilgi o0 (2lellns 9 Ll SLacn B lu Jolai ol of joi 31,31 3 Lo g Luo
D91 Jz (S oyl 9 Ll g Byl Jolei 1 s Jokmo aidan 5l (ouwy pr Gig s 3l B il

3o 31 sglike ¢y b plowil e Jokoxo g Ladg I 03,5 90 b ¢y903Tms — (39031 i b b (21575 doud g3y ol (S5 § Slgo
9 Wb gy (o 05 et (19 Aolidions 3 00liiasl b ¢ Voolani gl wdl (g yr (ol ()i gol (il Jolid (o yiawd 30 dmalr
0L 5 Sl (TeNVEVOIVE) (G 2l b 535 YA olasi (Sig pai s (g ymsgins 9 S8 39%) 5395 (510 ,S0LEG 3l oolisisl L caled o
Tobaw iz jabiin 43 .ol puswill Juws Joloeo g Loiglo 0545 13 09,5 99 10 (Bolai wygods 9 wlail (14/FEVY KO/M2) Sy o098
9 48,5 oLebl 293k )3 3l (185 (e O (line (Joue Jolmo B pan atin £ 5l a9 S e mSe) il 9 Lol (g9 8 5! (oo pw
s (5525 03t 1591 (529, b Wl (0 yuw s

Jokxe B pae JLid & s quwyyr YV 4w SPSS 38l 50 Jiiwo (5 (y903 31 ooliiant b bocn Sl ol Zobams ol i :LBAISL
(P<0.05) 393 ylolize DS ¢l a5 s oulitun Laig 1o 09,5 b dwms o 1 ;Lo cyaS ol sl (MBI g Lol (39,8 yia! Zgbans i 531 Joumes
b Plae LS gz 3 1y oz S oyl 3 Lol (g9 9 sl (S BTgis b JObS Juns Jploxo asid F B o 3§ g dRld § Sy
Oy e, (oot ol 1 (9 yod et

R S 9 i LalS 39 8 sl o 9 0 it 1 5lS S0l

-39 pilis (v olEuinilS .39 )l :auile (yo)ST*
esi.karami67@gmail.com :Su39 )iSJl oy

”g”” /l’.{ lyw 6/9) 14‘4’;(/_. / “


http://yafte.lums.ac.ir/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=esi.karami67-ATSIGN--GMMAAIL-.com&a_ordnum=3059
https://orcid.org/orcid-search/search?searchQuery=0000-0003-1408-763x
https://orcid.org/orcid-search/search?searchQuery=0000-0003-1408-763x
https://orcid.org/orcid-search/search?searchQuery=0000-0002-7819-2722
https://orcid.org/orcid-search/search?searchQuery=0000-0002-2521-4983
https://orcid.org/orcid-search/search?searchQuery=0000-0003-3526-5597

OhKen 5 05

e gl Jols p e Jolore il s ety 3G

G by G2y )18 eadie ()] Siaghy Sl (S n
O Sl (L5 Slulasl (b)) (S ped A
Oml oAt Sl (o oS e dslictin 9l
(D) ol 00y >yl s
7550 ol Gapinn (GNas g gras gl
S yoo B cplply s Suy cdlid g 28 >0
S G 9 bl 65180, 51 1) il ot
s O 5 500 et Lol gl oo Jooite
4S a8 oo Wyl G1IS005 55 (0,5ee Lo )b Sagy o
SRSl Jds o (el oltus 285 Glee 0
S O planil )b il g (Ssde slaslew 92
sloc s (F) o)l ol ol oo e Oluds
@loassS g o3l slaJual, s dg del o (05555
OST sloaisl 4S5 gbes Wigh oo Jlud (5]
oo Sl gl sladshe (ol 3 Slee p oad Jlad
L s codled a5 ol susldl o,k (V) w3l
35 ol yotr (slaudss slodgeS L S YL ol § o
(A) 05i cims] oK slazuly ralS caels wilgs oo
Gl ol Jolos 45 ol 00is jaseis aipn) ol yo
algs oo el ghle alissay col plas 5 o
655 90 (ml alwgay g S 85 bLS,I SGusG b
b ) gl o Jloel 1 (65l wiilys oo (Jokoo
St (2 e 5l (S plasl (Gmml s 0
W9 led o slacnlgnle dwges &5 Wil o G
Lt slas o sloml 5 4l Jlys 55,9 5
slr Jod BB slaalai 51 (S (V) 0 o0 6 5 ol
U gl (e i a0l eje (Knd mde
G309 3 (5L (BL by 5 a5 cnl bl o]
YL gshw a0 5 eis (Soie Gl ez e
gl g)lem 4ty 5 055 )0 lenlsnle
S35 o gas ol o JIL beplgnle 09l
kles pae (Al Slss Jold 465 )l )13, iz ge

doddlo
ol olog i ghaslis Wl Sy Sob
g o8l ol a s s ol Gl o il ples (o
Al glad o ol )s) )5 asiles ( Yok Sbej o3
ploml ppe (pl 4 (oliiws Glp 1y (Gas ol ol el
L 0050 518 o el 5l (80 ol 2o g aims
Sl ol az STa b (li 8l Lagl o, Shee
Sl Sl e glyl saan (5,135 y Loy gale
Sl yed kel (Jy adlion sl G (Solel Sl
L iy b ol 8T o ens] ol g5 51 o]
5 Sloy laylad 5 0985 plonil Cewyd (l3L) )9k,
Ol p ol sgpin Hlws callss slao,90 ;0 4 o il
S9- oo (S 18 93 Shoe ol el w05 (93]
Ol A4S s fas (e (S 4 wlgi o0 &S
o dzg L) MRS oo (e e pg i D>
Sl oo 99aS 5 calize slacldos o (5,5 ,0
RS e Py (ol sl s )0 (5 )5LSe,
o) ol ol alies glaol, ol 5 foioma
B by s pSelula (g e 4 518 3925 pgy0am
(5359 4z o9 SSY Eul olpt CedS ((alns
9 70090 SLa0ge)98 g Lewdly (ualigls il
ol Sagen Ysane 0,8 o)Ll (g, asbiiun
DBl (o e e SNl Sl el 2leSan b,
A by (Shped G gy Wli oo oS 5a Sl (oS S
Loy, oml Gr oS n 5l (50 (V) wes pansis
ol pe il sy Le e j90 (B S ol
O 3l S J5essS A Dot gted o (e
5 (1) Sl (i pod i a5 sLoa g
90 oyl s s asuilis el ool lis Sladss
Omls b a il ao ) ¥e Sl ey 285 (y5e 50
55 Olse Glgiee el aslol 55 Dae Vs o als

(F) cenl aid 51,8 0 ped i o yme )0, 05,9 45

”9“ /(}f ‘,J,.U d/y) :429'0_. / ‘*



OhKen 5 05

e gl Jols p e Jolore il s ety 3G

ol @i (als o9 Gl Jodo 4 e 50 05250
NS oo § S sl ol w8 Bl (AL slas e
@‘%—“5‘&5] Sl 5 sl 2laé oole (pl ioren
b Sldllae (VYN F) il oo 555 lodlas

LS ! sy e B pan Codie Ol 51 50
sl e e )0 052 g0 OB 05y dude (1) WSlos,S
oyl YU s Sl ST 5T olg5 ¢ Some LS 5
dlie 5o Vb Caeglie Cald ) 5 05 pn 50 VL alid
oole ol dy |y dm g5 45 e (60,lg0 aloz;l 65 LS
30 a8 ol 8l Slad oy ailS jshaieay olie
Gy lane 05 ls 1,8 cow ol slacy jgele Ll
aS 0,5 oo U o 0 e ol ol el el 00 S
S pyddew Lo 818l o Jwe Jgdome B yan L]
5 Al sl Jolss o aslys (oo (oo yos
L yssd ablio aoeiyo g (ol plw oldlas
€ b sl axsls 1 1jes ey Jolse
g, g olge
3&5"M°H4_’QF>J?U4_~J0_“MU_>‘
e Jlael 51 ol &l sy o plosl allis e
Laiglo 05,5 99 ot 303l S 3031 me
5955l GleSe olebs 5o (o29) S Jslxe 5 (J525)
039 eSS 2 sl a egi (nl o dad (o
(g 99 40 Jwe 3o, 0 VY Jodore o O o
09,5 «(VA) o ools jac VPl g o A el
P8 s 9 Se b S (Jolbre jlade (en 4 5 Ledg)lo
2588 2l (Bl 5T (900 0018 1 5ed) 508
Slelw o ai gjlwacs (KRUGER) a5 i (Ll
o azg L (VA0S Grae (025 095 b oluSe
Lo boge;l (Sou cudlad anliy jo Kimgy alsloe aS)

PEERON, )’L.,Jj&_;s‘k;a):_mf‘)l_fq_:.wldgoq

”9" /(}'l "J,,U 6/9) ‘439'({ / ‘r

Gl s ik n b oS wigd oo (Sond g (B9 @
JLCES SRS S RN IRV S U RPN K IR PEd |
e 5 San glm ) 08 bl oSl sblis
o3 oo LS Gl 5 (Sl ol plLSn
597t o Yaizl (Vg by ad o sl g
sl (3,5 o) by oledl uly S—
Aol 5 (5559 > 50 Sebee 2S5 k!
Ll 098 il asile ool sl sbe (8559 5 o
Ol (Hy 0S (e 0dg Sledll Gl 45 09, (0 VL
Sz oS ol aile (LB gulw i3l L ity
55 U gtle LB g8l (V) Wgd (oo Jolite
caz o1 lis Slo a5 asl o THL ol 5l ot
A5 e Jab 00rsS T el Jshos (0,5 b

ail o TH2 5l st e Syl ILA 50 5|
Sl O el 592 Jlhgege (Sl sl &S
Jobss (nl 6)9lSe) pae g Do (GYsb 5wl (23559
ol oleddl Eal pals cel s 05 (oo pa 4 )
S et slo gl alws an olpidlos &by
Oml aS09h o0 ez S ol il 5 LIS (9,8 il alex
AoD )0 g (e s 5508 galS el j5 a8
() b salys Cogae

il glaol, (DS 5l b ablie gl lallias
J=do 4 lal,aumg )5 51 oolaiwl waisS oo olpainy |,
ity YU 5l el ey sl sk Lol 5 gs 4|
Sdlad pln 50 Jo )95 wiile (o 55 else oban
La,Boly (nl it 5l (S0 S (o0 65 9> (23559
Golm plig dlgw 3l ool il pren (VY) wil oo
b sl 55 5l 6505 5l Jds a1
555 Sellad 51 LB eadadss slaplansT aliwsay
S—tboe s pSin (ol Tt 5 S (S
i,z 45 ales,S ol alalas (V80 FAT)
Slyop9:,S g ol oad oS5 Ol o Sl Jus


https://diabet-shop.com/brands/KRUGER

OhKen 5 05

e gl Jols p e Jolore il s ety 3G

OF Jolots dliiiows ol el oas ol o0 pod i
Lol gl b (G9505T bags 457 ol (55S3l5, JI5es
aaxgi b aslicen n opl bl sl oo 00ls Clg> 5
lools VI ggazme 5l o3l a5 aly slagasly sluss
Pl 5s5in aslitiny Jigw OF 5l Jlgw Yo ) i
i3 e s pBle s o S e sny al
(0) il oo

G5 b asli sy o0 plonil Sluslons 3l
Sy b o (nlplo adbioe 2120 SLL 5 2ls)
3 0mil ea S SaS Syl e (el gl Wilgl
o=l losls bl o blo )l a4 Sldllae )b
O9r—gid 3 J9355s5 SOse,98 Tobaw 5 asliiny
g doliiow ol dses o ol s a S ailasls
Wosls (rl o o gine 5 oo BLI,1 955,55 zolams
Ozeed 9 )l0 me (aie bl (g gt ol
9 e alaily J555 595 A g gt S (2
VD) 3,15 3925 (5,10 Sxe

Otz oS Il oo gob s
A S J9325505 Ol e 9 Ll 09,8 50
@93l Salw 5l 93 (pw o B Gl g g
Sies 3l g 8 5y, 5 Gy Sl 5o o Soges]
J5 sl (Sl slaady) )0 g 43,5 tagsy s
diged (pl ol diz, a5 olasil ab 5 o cdiSlas
O%) =2 i A B Fe LY Soe 4y 38U sles o
FER ARSI PR NI VI VRO R P KV &
A s o] o e g oaiools 3 5 guin il

Sy e ¥ (Sl sloll 55 oailazr o
b JoSS by pjaz o Ve (gled 50 G g 00
Jeloigan o (gl olStalosl 4 JUil 5 lodiged oo
Slooliwl b g 1Yl og, 5l oliale;] jo s (5 lagSS

Gl L 5 o,k Wil )5 &S 0% ‘Sblim)Lo)] oS

Cely b 5l 5 o5 ol Myt dn] Jae 1 i
o Sdlad b oo gl S50 ) O
P Ygare 45 28, iy 955 Iy Gob o ogej]
S5 olla o3y (Folel 5 allis SIS > elonil
Sh sleudles plol Jl jo a5 el K550l il
L5 ool slo g0 amy pliel polatoay (o, (Sobol
oo axld g Jow (Yo /YEVO/IVO) s a—ials
aSal s 4 g wols LSas (VANV2EVKG/IM?) oy
plosl Jlo 50 j9,ald &0t 5 (20N> Las 5o
Oliee 5 (S Sedled (e i Bl ) wisgy ol el
IRV R )|J5 ﬁ‘ﬁ CJa.w L s_:‘9>

e (5o pod iew (Slgy delids 3l eolaal b lacl
Ay iy 3 gy 5O olel amal> 51 a5 Ve olows adyl
09 4 J535 )55 el S o 2l 4B (sl g
gy delidw s 10 45 00,53 (5 lel anel> 5l ,a5 YA
S S0l atog ools (LS 1) (o o3 (i adsl oD
VJgoz sloools il oo o_ua...,l., lag,! (S oS e
Oolas sl 6 S e g S asbicols ) lael asy ol 3
Aol i 5l oolainl b g Sl o S gl sla s Lo

5 Jwole slaools o jlaibivw! Bl il g (il ) Jgoo
031l 33 J9345 395 3 (13 gm0 3w gebaaw 9 dolidions

S et S
olusi Syl aSileo 9031 pb
diges 3 ylastew!
YA 10 o/b PIMD) oy (39 ymsgins
YA AN VY OIMD) ooy J3 35,55
2 s Y aly O st
\z AR AR jues R

Syl e e (Slg) gl @le aslidow

gl o De Clil gz Al L85, (Sdp (pesd]

oo Jlgs P o,95 Sl / \F



OhKen 5 05

e gl Jols p e Jolore il s ety 3G

5 Lodg)lo 09,5 93 50 Lallyg il golaw (o g
] a3l 3929 (5,0 mre gl e Jgtoro
Sl oy VP2 5 ¥ Jgoar Bllas ey
Pk 5o e g Lodgylo 09,5 93 )0 Ll (5,8 5l olaw
Sl plas wal ghlo cxe glas gl aian
Glhe Ghagim Jol laosls () (550 ]
Tob i GRgim Eoyt 5l BB 4 ol las Y gor
Dol Jous Joloma g Losg)ls 09,5 95 50 Loz (S'e) ]
Tobaw 5o Gigh 5l o Lol sl atilas ss2g (5o sme
5 el 0ol 3929 4 (5 lo e IS S gnle oyl
Tob Sl (o) 2 VSS9 Fgazr Bl colesyo
wha P (b )3 Jue 9 J5S 095 95 50 ez S e ]

Dls plas pab (g ls gixe Sglas agh

ol S sl il s 2 S 8S F ol
A a0 LS

el 3l esls (yag Jlayi (0,5 Laseies (sl o
= Sl e b 03liul B el - B9 S 90lS
Lols (9,8 55] 2ok 3e3lm 5 G9e3l i sl
Sl —re oy p Sl rizred 9,z (S ol i
3095 93 o enlignle (ol gshaw Sl pss gl
L Liegin onl sl .o oolatwl Jitus 5 (yaej!
Sl g4 525 YY as s SPSS 15 5l 5 51 ool
RS

Lasl

b arg Lile Gogojl oyl Gion o
)‘ J_.ol.‘> 6L®od‘\) R o ..\_n))f ..\...>La \Jj..\?

G905 3l amr g S8 a5 ol (s ¥ Jgar Gillas (g

2955 Cogis g y903l Al o S 41 e (I gl il 9 Lol (99,8 in! 3 fuilinsl 1yl g puSilno ¥ Sz

Jrue Jolowo 09,5 Lodg,ls 69,5 ke
09031 om 0903 et o903l 0903 Gl
oSl oSl oo oSl
YIEFEVADD VIOAL - [YOV Y/ VEV /O YIVOEN/- - (pg/mI) LiS yg,3 !

VYN[ Y Y/ YE\/YAS Y/IMEY/AQA \IV-£V/f8] (pg/ml) oz oS o it

O3 At (il 3 i 9 i SR (S yisl 9 LolS (4958 s | Zglaw gl ¥ Jgu

Anly udiio Loigyls Jre Jglo Ol o
(PO/ML) ¢y5051 o LlS 5,3 it YIVE XY VIOAE /YA ey ®
(PY/ML) 03T Ll 59,8 i Y/ VEe Y ArARE R ¢4 RV

PAML) 505 i oz oS o) i) VYo ¥Y Y/ YEVF <167
PYML) 03T ke oS o) yits! AZSESAN VIV YE ofeev®

(P< 0.05) e 0t s s (5 0yg051 51 o0licl b 5 ol o il B il 5 (Silin obsl s Lnosls

Wb s (b 30 e xS o il g LS (49,8 piy | Ol gk gl oy F Jgur

4.';..»4'5 R Ln$5)|.> J.w.c J,.bu ‘5)|.>‘52.u Gla.m
(PY/ML) &l s’ LolS g9 53 i —e[FAE. ¥ VIV YA e ®
(PY/ML) &l gt sl cyuS'gd s (TARESYQ A EA A ofeey®

(P< 0.05) el oais Lo Jiis 3 0yg05] 51 oolicial b 5 ol o laibiasd Gl 5 cnSilin bl s Lnosls

”‘c“ /(}f ‘,J,.U d/y) :429'0_. / ‘A



OhKen 5 05

e gl Jols p e Jolore il s ety 3G

)15 g3l 51 Gy 4 s Ladgls 05,5 50 T (all
Wl oo bwgie o cudlad i 428 WS a5 &5 0 Los
b bz oS il a5 Gl 1, LS 9 8 5l elans
Ol yad ] Dae 5 Sal a5 J 50,0 Ll aas rals
2ol gl (S yeT e Sl a5 il Gl (glojlalay
Sz oS ol il il g Lels g8 il ok 2alS
)90 )3 et ddey 090eS 4295 L U(V0) S ealy>
45 aalllans jg0 09,5 Sl pad g ol HSSgal il
9 Su el 03 (eliiul 5 3lse &) p0ar L
el oy 55 oo Slalllas 1 g3 cnl  fiden (o) 2
S35 Je (Goaind LS5 Slgs 4y a5 L
L bl 5 oblige (STl olgo 5 Slpoeng S
3 S o8 Ol iy Slalllas (3don ol mls
Slpag: S B ran wgolge s (g ol b anylie
slass ola, iolidl cely Gas JYob slacodled 5l axy
By a0 e iomen (V) 050 o0 THlLSLaJ?J_..;
b (g lgmasyzrgo Codlad colus G b olyen Slyang S
Oyl B man eSS las a0 A B VO Cu
S g 00 S S8 Tigla sl 1 (s losine (o2l
s dglie o LS 5,8 ,50] iy o ulsmlo s (THD)
J—oSo wisls lis ezt cladlas (YY) ol Ladg,lo 09,5
oo o g 0,5, el lalonsST 5T 2o
cel baylons] 5T B pae aSol alaxl (VF) 040 o
B gl ol azeiye sTHI G Jolw sl oo
S99 LalS (9,8 5l (ool (al ouiaS’ Jlud
2 8gzge Jib (10) 098 os (ol pi 2L
Gob 3l 5 90500 (@Y e GhaeST T ol Jus
el LATTNF 5 IL-1 sl SlapplSgnle tals
3 0o (=355 Smllod I Gy el ly 2elS
Sl Ol o £95 (ogast Juus Bpan b 500 g
YY) el saconnlive sloallics ol alsmle 4o

il o Byl 25T 8 pma 48" ilosls Las lalliae

25

oplaceho
15 | OHoney

Interferon v
changes (pg/mL)

-1.5

9 Loigyls 09,5 93 (e LolS (39,8 yiu! gelaww Wl puudi N JSC
(P<0.05) (33031 31 w9 ot o J gl
15 *

z Dplacebo {

Bhoney

interleuking

9 Lodg I 09,5 90 (o sler (3 o)y Zglamw Ol puds ¥ IS
(P<0.05)cy9031 31 g 9 oy Joams Jplomo

G S Al g Sy

or @S e Jobre (25 JoSo atin 75l iy
ol Sledlos 5 ool slacnl gl ol
col ol s a5 ols oLis ol, 3 Th1/Th2
L 5, &gty e Jolone 05,5 50 LalS 9,320
Gl 51 s Ly Siles bl e Sglie Laig,ls 03,5
2ol GhelS 5 Jews Jodome 09,5 jo b a5l (]
izt 3,18 ol 5l ey Ay S Lalgls 095
o Je Jodome 09,5 10 F S o sl wlas Ol is
Lo eSSle il oo Sgliie Laig o 09,5 b 63,k &5

9 Je Jodome 09,5 )3 (R gl cnl (a8 51 Gles

”‘c“ /(}f ‘,J,.U d/y) :429'0_. / ‘9



OhKen 5 05

e gl Jols p e Jolore il s ety 3G

WOl (S sladshe slacnlsnle » sl g S
Ol |y (s ilozr p polo Bdod 600,15 il
sybie 4 0lyglSS 6kl oy 55 Jaue leslitul &
sbau,gole plonl plSin )5 (o yoi A 5l S 2ol
e Slyo (gslo e |y eciemils Lo b 2l g s
& ool e ;0 0ol 1) Ll sase a5 coul ol Jls
Sld D (Yo 3 505l (e (b (2lie
FOMR AT

=8 51 (igel aslig 9979 Jds & Beos (l o
Sl sl 4 099 (Ul Bimo do Sogajl 0nd (yrens
7 3ly (Sloy sl e eizen 5 S Colld a3
Cel aiepllas Cgz )l e andlaS cwllai | lag s
ol 8l a e oo codled g slaydss « lg, Ll 5l ol o
Lol b (o 75 Gdod (ml ) Baa il Lo
P oy S5 g 09 aslllas 590 Glosle )3 39250
D92 )5 o8 JFS 95 olys ) 0l (nl 3ie
SLdllas 09t (oo sy Lol 28 (o0 0 5l 22
L L osd plosl ass” J 5| Lo i alS” wilgy a5
bbbl L) mles plat Salslae sla it Si>
SIS g8 g ST

Ll yo 1) ol 457 SLuS ples 5l alewy (o

ales oo (10,08 g ,SET Wdged 6,k LiRgh ()

”'c" /(}'l ‘,J’.U 6/9) ‘439'({ / ‘v

i TH2 (o Jso S5 ol il sl
ool ol ol )lee aeitye 5 Glaz oS o) !
sTHL Gl gl gl ol el 500 (55m 3l 0505
OV0) 95— g0 (smiva)] i 2|)LS S5y a5 0
e ain Ve Gyme Gaaly 45 Ll jpn o,
sgaliinl (L8555 2 ! slacngule » (b
s ool s 5 e el TF 5 el o5 calolidly
oSl AL el e 5l JaSia o5 513 ol
4 bgye Linlsl b TNF-a 5 IL-6 ol oLl
onlplo () sg-i o0 1L-1 s sile Sldlos Sl
a5 5 LolS 9,8 il il osae (ly—5 o0
oot 5l (U ) regim ol 5o ez oS o) ]
VNS QUUNIR SN S U BUE IVOR (]
=2 g 5 Sl o J5 0 cel ond el oSis
el Jole o Glgieds Ll (8 ) (al8l colinios
L eleedhas Jole G plgrear ez nSsl il a5
ALt 4l s o Jaina e Jolons Gy 1 3
assle lis aS wiyls vez g Sllllas iagh ol @l b
olEl lgwas 2mg0 (IS5 59 5 Dl yaieg S B yae
5o Aol T (slaJsho shaw 5 (s logine 5,3
Olilam Sl iy S o Ll ol (0559 cdled
Byae 09,5 (o bl ol polhw Lac s
Cdli g lodime Syl (B OT B ran g Sl jumsy S
S ad oole s (6,50 Al e adllas o (YY)
Cld celw S Lol pen Sl S 8 yae
Ot 5SSl s yo A B YO Gads b (g)lgmas j2 g0
3 ez sl o 1 Edlid Al s pae
el (2l (YY) cilas ghlo sine 31 90008 o) ]
S8 ol e s 1) il e g Olidos )l
ol sl Jos Gl S| T Ply 5 S 08 s
A ol YL Shaeg S & ol oad Sl

A cos )k LS g lanST ST o) e



OKen g (0,5

e gl Jols e Jolme 2l 50 cenily 13

References

1.

Budgett R, Newsholme E, Lehmann M,
Sharp C, Jones D, Jones T. Redefining the
overtraining syndrome as the unexplained
underperformance  syndrome.  British
Journal of Sports Medicine 2000; 34(1):
67-68.

Gleson M. Immune function in sport and
exercise. Persian editor: agha-alinejad H,
safarzadeh A, molanoure
M,.2thed.tehran publicati;
2015;103(2) 21-177.

Ch Limouee L, Hemmatfar A, Ghofrani
M, Noori P,. Comparison of the effect of
exhausting exercise on testosterone and
cortisol concentrations in the morning and
evening of athlete girls. Sports Sciences
2011; 1(9): 33-47. (In Persian)

Handziski Z, Maleska V, Petrovska S,
Nikolik S. The changes of ACTH,
cortisol, testosterone and testosterone/
cortisol ratio in professional soccer
players during a competition half- season.
Bratisl Lek Listy 2006; 107 (6-7): 259-
263.

Varlet-Marie E, Maso F, Lacand G, Jean-
Frédéric B. Hemorheological disturbances
in the overtraining syndrome. Clinical
Hemorheology and  Microcirculation
2004; 30(4): 211-218.

Basar E. chaos in brain
Springer-Verlag Berlin,
1990;1 (176): 978-387.

Fax M. Exercise physiology. Translate by
Chaldan A. Tehran. Tehran university
publisher 1997; 898-900.

hatmi

function.
Heidelberg

8.

10.

11.

12.

13.

Krieder BR, Comrade PE. Effects of
ingesting protein with various forms of
carbohydrate following resistance exercise
on subtract availability and markers of
anabolism Immunity. Journal of the
International Society of Sports Nutrition
2007; 4 (1): 1-18.

Salehian O, Rashidi M, Sedaghat M .
Oral supplementation of natural honey
and levels of inflammatory and anti-
inflammatory plasma cytokines during 10-
week of intensive treadmill training in

endurance-trained athletes. Biomedical
Research  2014; 25(4): 459-462(In
Persian)

Ostrowski K, Rohde T, Asp S, Schjerling
P, Pedersen BK. Pro and anti
inflammation  cytokins  balance in

strenuous exercise in humans. The journal
of physiology1999; 515(1): 287- 291.
Liew F. TH 1 and TH 2 cells, a
historical perspective. Nature Reviews
Immunology2002; 2(1): 55-60.

Costa RJ1, Jones GE, Lamb KL, Coleman
R, Williams JH. The effects of a high
carbohydrate diet on cortisol and salivary
immunoglobulin A (s-IgA) during a
period of increase exercise workload
amongst Olympic and Ironman triathletes.
International journal of sports medicine,
26(10), 880-885.

Peters EJ, Goetzsche JM, Joseph LE,
Noakes TD. Vitamin C as effective as
combinations of anti-oxidant nutrients in
reducing symptoms of upper respiratory
tract infection in ultramarathon runners.

”g“' /(*{ lyw 6/9) 14'4'9‘(.1' / ‘A



14.

15.

16.

17.

18.

19.

OKen g (0,5

e gl Jols e Jolme 2l 50 cenily 13

South African Journal of Sports Medicine
1996; 11(3): 23-27.

Peters-Futre EM. Vitamin C, neutrophil
function, and upper respiratory tract
infection risk in distance runners: the
missing link.  Exercise immunology
review 1997; 1(3): 32-52.

Hajian S. Positive effect of antioxidants
on immune system. Immunopathol Persa
2014; 1(1): 0-2.

Molan PC. A brief review of honey as a
clinical dressing. Prim Intention 1998;
6(4) 148-158.

Chua LS, Rahaman NL, Adnan NA, Tan
E, Tjih T. Antioxidant activity of three
honey samples in relation with their
biochemical components. Journal of
analytical methods in chemistry 2013;
7(8): 236-242.

Hajizadeh Maleki B, Tartibian B, Franki
C. KarstenKriger M. A randomized
controlled trial examining the effects of
16 weeks of moderate-to-intensive cycling
and honey  supplementation on
lymphocyte oxidative DNA damage and
cytokine changes in male road cyclists.
Elsevier 2016; (88): 222-231.

F Maso, G Lac, E Filaire, O Michaux, A
Rober. Salivary testosterone and cortisol
in  rugby players:correlation  with
psychological overtraining item. British
journal of sports medicine 2004; 38(3):
260-26.

”g"“’ /‘I{ ‘,J,.U 6/9) 14'4'9‘(.1' / ‘i

20. Salehian O, Soori R, Ravasi A, Choobineh
S, Roshani S.  The comparison of
endurance training  with  moderate
intensity and overtraining on Thl/Th2
balance in wistar male rats. International
Journal of Medical Research & Health
Sciences 2016;5(7): 202-205. (In Persian)

21. Nieman DC, Wentz LM. The compelling
link between physical activity and the
body's defense system. Journal of sport
and health science 2019; 8(3): 201-17.

22. Brian K.McFarlina Michael G.Flynnb.Ted
Hamptonb. Carbohydrate consumption
during cycling increases in vitroNK cell
responses to IL-2 and IFN-y. Elsevier
2007; 21(2): 202-208.

23. Yusof A, Ahmad NS, Hamid A, Khong
TK. Effects of honey on exercise
performance and health components: A
systematic review. Science & Sports
2018; 33(5): 267-81.

24. Laurel M, Wentz David C, Nieman E,
Nicholas D. Gillitt Leonard L, Renaud F.
Warin.Carbohydrate Intake Does Not
Counter the Post-Exercise Decrease in
Natural Killer Cell Cytotoxicity. Nutrients
2018 ; 10(11): 1658.


http://www.scielo.org.za/scielo.php?script=sci_arttext&pid=S1015-51632021000100001
https://www.sciencedirect.com/science/article/abs/pii/S104346661630521X#!
https://www.sciencedirect.com/science/article/abs/pii/S104346661630521X#!
https://www.sciencedirect.com/science/article/abs/pii/S104346661630521X#!
https://www.sciencedirect.com/science/article/abs/pii/S104346661630521X#!
https://www.sciencedirect.com/science/article/abs/pii/S104346661630521X#!

O 9 (0)S e Syl Jols S Jolore <l o Sowaddy 156

Long-term effects of honey solution on Th1/Th2 cytokine balance in
military graduates with psychological symptoms of over-training

Karami E'*, Babaei M?, Dehkhoda MR3, Ghorban Kh?

1. MSc of Sports Physiology and Health, Shahroud University of Technology, Shahroud, Iran, esi.karami67@gmail.com
2. MSc of Sports Physiology and Health, Kharazmi University, Tehran, Iran

3. Associate Professor, Department of Sports Physiology, Kharazmi University, Tehran, Iran

4. Associate Professor, Department of Immunology, AJA University of Medical Sciences, Tehran, Iran

Received: 23 Jun 2021 Accepted: 3 April 2021
Abstract

Background: Physical exercise in certain conditions can cause over-training syndrome in
individuals, which is associated with inflammatory and anti-inflammatory responses by cytokines.
The balance of inflammatory and anti-inflammatory cytokines can indicate the strength of the
immune system against pathogens. The aim of this study was to investigate the effects of 6 weeks of
honey solution on the balance consumption of interferon-gamma and interleukin4.

Materials and Methods: This semi-experimental study has been performed by pre-test-post-test
with two groups of placebo and honey syrup. For investigation, 70 individuals from the available
population, including military graduates, have been examined using an over-training psychological
questionnaire and finally, using blood markers (cortisol and testosterone), an over-training test of 38
people with age range of (75/1+75/20) years, and body mass index of (19/4+1/7 kg/m?) have been
selected and randomly divided into two groups of 19 individuals: placebo and honey syrup. In order
to measure serum levels of interferon-gamma and interleukin-4, before and after 6 weeks of
consuming honey solution, 5 cc of blood has been taken from the arm vein and measured by
ELISA.

Results: The changes in cytokines levels have been investigated using the independent t-test in the
SPSS software version 22. Following the use of honey syrup, compared with the placebo group, an
increase in interferon-gamma levels and a decrease in interleukin-4 have been observed, which was
a significant difference (P <0.05).

Conclusion: 6 weeks consumption of honey syrup promoted the balance of interferon-gamma and
interleukin cytokines to reduce the side effects of over-training on the immune system.

Keywords: Overtraining, Gamma interferon, Interleukin4.
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