Ol (— S b} 3 ey L cold dila_La

(1-V) 1R Jlw 35 NI o)l @)les § Cumy 2)9s

Lo Yl s Sigi gisaw Oljso pr Jlg) Jf il
Lo Yglw aile yhasan (jga gl aiws S
K562 aaj |;nuwglg il

\UM...’ Ol s
"3 Sosss
Yo%l sl sab

23,8

sl 55 dlse s S I s b e b S Gy g 5 STUL s, IS 100 9 il
L Ladsbo ol 205k 5 (ame 055 (slan &S sadsb  Jlsy J5 55 andllan (ol s il o O slacil
el 48 B E s p 2550 K562 Gl o sk

JUgy J5 3ol glac bl U Slst (J g PBMC 106) Jsbw ¢ o 25 aalllae ol 53 sl yo9) 9 lgo
A enls St S el VY Olejodie (gl o 3 lblinl Loyl 53 5 68710 5 4b 4 ( mg/ml )+ mg/ml YO mg/ml)
S ke ade PBMC glad sho (28I sk Ol z Il 55 U5 35 (6 20 531 48) Anexin PLEws 55
ot s U5l skt 4 55 ilsls 5T 0TSl RleST cnl 53 .28 8513 ot 5 25l 5,5 K562
A oslizal laeg S

SPBMC (slad sl b eJj ol 51 oaiiie Gy (g5l sloes 5 (520 5L 5l5) Anexin PI cus s laaidly
03 8 4 e (Gl o (glad s (35 I sl 5 T Oe Sl als b Gl e sl s b a5k 1 (50055
o d S

<55 dls, I3 L ST PBMC ladle Lo axlse Gl o lad sl 552 50T Ol (231 4 4 55 U sz liion
S @358 5l e Sladshe ey il (e o 5 55 Ll gp sy J5 25 e Ol 5o ok

g5 gily f3e 0T

s 05 Shetn S5 (a5 K562 U5, U5 25348 sla 0l

dodd0

U gas &S Ol e K562 Sk 03, (Y LT Chronic Myeloid Leukemia s 30 (645 sbo _conn o)
Trbe ore G s oo ) adlllas g S 055 a0 o o el s atlid 51 S (CML)
(A5 e 3525 4 Ol i 3l sladshe > &8 3L
E-mail:hosseiniseyedehsan@yahoo.com ot g Kan 058 ¢ (Sl 0uSCils can ) o813 15— haanis Gl S 1 gne —ilge

O ! case g ol ¢ (ST sl 0l ¢ punlid g im0 8 ¢ olid iml b))l )87

O ) cago gl o813 ¢ ST sl 0aSTls ¢ oulid g Sem 05 8 s Lisls Y

Ot et 51 o8l ¢ K ppals 0aSLtils ¢ ulid o Koo 03,5 bslewl ¥

WAYIFYY © oy e 56 AWAYNANA L DMl S gl 756 WAYNY/Y il ys gyl

1191 slsps « 110 d)laids « @)les 9 Crumyy 8)9s ohsijle (i) eolc olEiils alas p


www.sid.ir

plj|Snsb g giuua pjlwal 2w

o9, 9 3o

FRARY Jl_.ﬂﬁda;ﬁ&ﬁ.;@sj\wwd_\
0 dSliils 3 e g St S s Il Lol i s
Sl b S oy dng ) ol (S sl
s asee 055 (latn &S (glad sho (5 5lul
[y ods 35, RPMI-1640 &iS” Laes b a5l 055
G5 055 21 0T e 8 U006 655 2 0T %
Sde A g Co b e 03 S a3LS) Sl 0l
34 PBMC (slad gl . plowil § gy 5l 4235 10
Ty eds 53, 05 5 JSUL Jols us
g_;:;_.l_gbo.x_ﬁg;_wn_gPBMC)u;L;,,T@?
sy S b Sl g odd adls bl sy
s oslizal La it LesT plonil (s1; RPMI 1640 3
O o 055 Gl ¢SS lad s O 5 slins
e (TB) b 0L (65 ¢85 5l salinul b odeT s
Il &S 51 K562 Iyl 05y s 603 8
o3 In Vitro k| 25 55 5 g O ol Hsiwly sl
les 55 Ao ys Ve FBS) s RPMIN1640 —iS Loes
b o3ls St U3 0 CO2 5515 sluas ,5 YV

Ol 48 (28 Olamby5T Olls 585 5 Jbsy J5
S Ikl Lol 5 55 5 el 5 05U g 4 ans )|
o3litl 3 g0 2l ST oLl (Gl e $05 S
1 dbsy J5 ccislize sle Sl ags ol .23 8 513
3 5 03,5 525 Y mg/ml Cod 4 PBS UL L
PRSI -y IR A R TR  [SPRY WG U St W
ol 09, Sa 1Y (Ko e 2l g0 S
Jgloee alo g 43 OT 5155 3590 SACS ) o i3 S
yomg/ml) 3L 5, 4 Ol s 4 5 4ngs PBS 3L
23 UielaiT a plasil S (0 mg/ml ) *mg/ml
ODLs IS a5 =Y s bl lad

Aiy Lol 5 ;s PBMCs 51+ % slaw & badsha

9. Trypan blue
10. Fetal Bovine Serum
11. Phosphate-Boffered Saline

P e s T3 G T
4S 0dd el b slad she ol Easly oS LB
Sl d Lgl_avm_:slfjl 33 Tl O s
Lyl s pls oSS ub 5 A8, J RS o 5 33 8 s
FeS 5 g sLa iy 3 55 e Oy 1 s
Slrs el ) oslizal (OBl o g0 5 sl b
S g adlln 5y 5m sla g, 5l (S O Oleys )3
a8 S35 2 S e s () 03 4 3 4 o s
e (el e S B AL e (el
S ke 228l 68 g 5 Aty el
el g3l 3l (S Jlgp 5 0le nl 53 338 o
(o] s 58 52 A 5 ot ey (o i 4 S
L g Yool Jla s S haallle b -V)AEL 3 50
S ekasplis @8 8 Oy s 0K 4 Bincoletto
So3m 5 kb oy 5 O Gl o b 5 dls) I
Lol et Lo S5l 5 b abaor 1 s (S)kas 5o IS )
Lol ol Jug) IS Wb Sleys o))
(M s el Al OT 53 Jp e B oy, S
S el oy ol oS 939
OG5 G ot Al a dae 3050 5 J g5 550
)13 e DS 3 gyl (B (S5 6 4aT
o (8l 5L 3y DS 5 Koy oS
248 Jlay J5 Fee LS 5 s 50 sk
T el s i 5 (Sl e 8 S
CN P L WA R P g R .
by W31 35 I3 pl 3 oS LBl e ()
AL S e Ll e

PGy Ao Ol Sl as a5 L aslae ol s
S I Ol 5 5 ) e oo (sl
23005 Jle 5 (Thames 055 (slatas &5 slad sk
3,52 K562 S glad sho ade 5 dbg, 5 Lo

el 4 813 g

1. Apoptosis 5. Folic acid
2. Biologic 6. Inositol

3. Niacin 7. Estrol

4. Biotin 8. Colin acid

W 1R shys (110 )ladb . @)len § Cunyy 0)9

ohsdjle (i) eolc olEiils alas


www.sid.ir

Cble | 4 PBMC (slad sk (Yo Lo fs 08) alos
Jghw Ol 31 Wledd a1 90 JU 55 J5 5Img/ml 25
Sladshe ade  aoble s 4 S 550 (S
OV oslal s guad) & Hsbolan 5l Ol 5 5 S
33 PBMC 5 b slad b ol o315 Olis
adlain 93 )3 (6 n g b O3 Lo 5 (5 jlr
wu\ﬁdasu@ﬁjw@\k.augﬁ
ol Dslize os &S aibate 53 55 sk (5,851 5
L s 4l 5e PBMC (sLad oo ol 45 o (o515
RS SSi Koen 5115 S slad sk
aS(F o jlecd ) b Cudia Aald & gad 53 (Y 0jla
i 0351 0 Aali b 48 55 5y g (Slir go 68 e
J..:L.:Qld‘m_&pd_a L slad s s 5384
sd s Q3 w56 555 6T Q2eadsl 5 6T sl sl

il g ol 55,55 Slad sk Jol Q4 5 0

6 » <
) g
1 4
? o3
2
W
0
. 0 ) Y0
(5 ks 5 sl Jlgy J5 cile

cAnexin PL oo b foww ;3 PBMC L old 4550

05,5 4 o P<tfe O b )3l e 3Bt oty L

8
N &
(%) © & 5.185
'l 5 4.565
5 4
1: :
y 2 1.415
] ..
0 | -
. ) Ve o

L] b g !l ] il
ade S PBMC a8 ko Olpe by 5 51 osled sages
Anexin PT s b o ;3 K562 (slad sl
05,5 4y Coni Pt /00 o 53 1 e Vs otias 0L
Ll o dals

5 Ol YP CnS a3 a1 ib 4 5 4y
FBS i35 10 s5l> RPMI 1640 CiS b >s
s dals Ol seas 0,8 S LA esls oS
& y5loms ;3 PBMCs gl slaoy S 5 s as §
O mg/ml dmg/ml) JU s, J5 3 Calides sl lale
et A3 40 STl el VY e 4 (YOmg/ml
0 Sl by Ji Lo axl 00 PBMCs gla J ol
O ol Vo F sl 4 5 K562 Sl Jhe L sl
A ) Ll 0ls LA S Ol b )5k
o 1y J sl O gl oo (= K562 : PBMCY: -+ +
Lo o L Sty il dbyas 5 PBS 5L L 505 S
b 8 g g 4 i35 0 Doke 4 X FO
e ) 53US 0313 5b 5 Cond Slad s s
AT 5, SN s 8 s 5L oSl
wle] Jgloe 4o Anexin PI g oA g ails
S5 ol oKLl s 483 10 Sde 4y nd ke s S
o 31 2y SaFrv 5T ads o y3.dd sl
S fo gl gl oS L 5 6Ll 0T 4y Bl oKyl
Slad g slas 5 ok &8 0 0l5n s 8 ot
3DACO USA (s e gl sl o83 Lo 3 ¢l
rl 5323 8 5,5 gy 35 50 Flow Max il
o s ;S s Ol o5l sbae e s lasT

A& osbizal Luibyls 65T 05037

b asl
k562 slad b 55,55 5 55857 Oljn Sronio 5
1S e 0 (Glanen ST glad o L odkd 4l o
53 gy ol 4SSl gy I Calee (slac ol LSS
)adl_u)djﬂ\_f:bot’:._sm_ﬁﬁ_m:c\_!@l_ﬁ
Ol il 58! o amg/ml10 y mg/mlS slacbals
Sladshu L anlsn 5o Gl slad sbw 555 5T
dals Lo o on () o)led i3 gad) L5 o PBMC
3558 Jald) (28T J g 55 Ol il 5
J5 ol b ol 4l 5a PBMC (slad g (g T

109 31316 ¢ 110 2)lald « @)lgs § Cuny 8)9s

ohsijle (i) eolc slEibils alas i©


www.sid.ir

ul]lEnlbgui._!unul.uu':__
1000 i Gate: G1=R1 500 A
1Q1: 0.1% Q2: 0.00%
100 E e r |
™ 10 -
T 77 8 |
1 “?‘I’.ﬂ'} 1
" 7Q3:99.48% Q4 0.31% a1
] DD g e it e —
0.1 R o v
0 1 1 10 100 1000 a! P
FL3 o 100 200 400 500
FSC
olis HLas K562 sla J gl 50 0T dals &5 503 ¥ oslad youad
T 200 -
Anexin PI) | ois (g T ¢55,) 0 (slo J sk oy Lol un
400 —
. 300
> 5 o
. (2
_ ‘02007
bl () ST ST ol slols b, J
T00
Soses Lo sl o (DNA (11 glacwnT ale
® % 1bo 200 00 40 500

o315 Olis 38 Slalllas 55 i b (VP LBl s
S ol 58l G b Sl gy I a8 Gl el
1003 - o (o o Sy 58 o LA 57
Sl g 55y aallln 5 K le3T Ol sl
Al 5 Sosmn s Aot Ol SISl o A LT
(V)31 o3ka 2l Sl

e S (a0 (sliin ST gl sl
4S5 ol an Loy 57 5 68 Jalge e ps s
Cadl Lo Sln (il pfims S 38 50 Ll 5 o
3y LS o e (| e Sy AL
33,8 o Gy lad o 5 28 51 (S Sl
S pde Sl a ¢ sl a0l 5o
Johe L 1S5 o 53T 5B slal i
Les Lo s ot sLowI T 5 B (glo bl Jshor ¢ S
b 08 S glad o S NK (slad gl 5T aals
Yo b oS NK (lad b (W)l oo dites 515 ooy
Jols 1) 055 Gl neS slad sl 5l ds s
Lises,S plald b Gl glad o o i o
S mlo =35 Lk s sl o) pditees (228
ol g Slad gl K3 &K o5 g 53 e
OOLas 0 Gl Gy slad s ade

- FSC
PBMC (glr Jslw (6 -5 )1 3 Jooms 3l oLt 03l pgad
(sl 1550) K562 (la Jsho (6,8 515 Jous 5 (oYU 13 500)

S pesple s ot 5

[ 500 — — —
400
300
o |
w
“ 200
100
0 == |w" T
0 100 200 300 400 500
L FSC ]

Oy sla g (5 5 gl 5bo 513 503 51 (6l 46903 ¥ 00lod poai
sl 0lds d] 00 PBMC (sla J_,l.»lf()b)'rA)_,bst{SK562

400 |
300 —
(&) J
(7]
W 200
1R
100
O_ | : I- T .I T T
o 100 200 300 400 500
(. FSC |

A 1191 slsps « 110 d)laids « @)les 9 Crumyy 8)9s

ohsdjle (i) eolc olEiils alas


www.sid.ir

el ad Clad 2181 L ol e In vitro Lol 3
W AP S 33y 00 ¢ gl e 3 St 5 5

Ol ;s Olllan (635406 5 alllan oyl s
Wl 5 e Jbsy J5 LPBMC Sles o ol OT ockins
Sladsbe de ; LOT (A8 Jsho 0150 (215 o
S sl o NK Jghu (Oon sk 457 5,55 K562
b A i e Sl slad e 635U 55 il 5
g e e Sy 585 4S5 0T 1S L
S Sl 528 51 (68 S 5 by el
JoSe o5 5 & Ol gie 4 15 on gy IS 005
0P8 O o S i o2 9 oo Ol 53
s o Lol e Slays s I U il
335 T O (e o

SISl
)| i )87 plade 40l 0L ol anlllas o
0tSCisils e Clem Ly 503 5 eyl o&iils
B SR NVPRNEIREIES PRPSIEEHPRE PR
(sl w5875 QLBT (656 5 Sidke s
il 5 5l ol LT oalesT s,
3 A 3555 0 gala (L ISl ] A

AT s 4 S0

References

1. Deininger MW, Goldman JM, Melo JV. The
molecular biology of chronic myeloid
leukemia. Blood 2000; 96(10): 3343-3356.

2. Bosch GJ, Joosten AM, Kessler JH, Melief
CJ, Leeksma OC. Recognition of BCR-ABL
positive leukemic blasts by human CD4+ T
cells elicited by primary in vitro
immunization with a BCR-ABL breakpoint
peptide. Blood 1996; 88(9): 3522-3527.

3. Lozzio BB, Lozzio CB. Properties of the

K562 cell line derived from a patient with

bl SISy Cda b oS andllas ol s

i oL PBMC glad b 1 sy J5 Cadses
PBMC ladsw U1, JU g, J) caliee slac bl
Sladn (A8 g DU e (a3 S e
5,50K562 b w Jsbw 1) 0s ,leg PBMC
L o7 sl Ol ool s 0 gl ausls 13t
e Ladshw ol (ST Jbw Oljn Gao 153
o s 53,58 5 55T 3l el G e glad sk
(Y9 ) osles (slayls gad) b oo il 3] dald & g5
e o JLg) J5 el 255 53 605 lalllas
3595 ol b el 43 S5 plol PBMC (sLad b
JjaS wosls olis Yerg Jlw s 0,LSa 5 Erem
Lo i) S 0 3 0l e 5 il 31 sl L,
o v i) 1, PBMC glad b ST.0¥)55 5
e 05,5 ol dd ge 48 was o S NK T
(el o e 1L 08 ) e 5 31 s
(o) e 3, Slas 0diad 35 o g 4T ol
Lol ol 53 NK slad shw 5, Shes & i
sGasic bwy a5 5, K5 Slallas j5 .55 5
Il 53 0LLSa 50ka 5 ¥4V Jlw s 01, LS

53 b,y J5 oS Sy sl O 31 eid S Sype Yo

chronic myeloid leukemia. Int J Cancer 1977;
19(1): 136.

4. Moosavi MA, Yazdanparast R, Sanati MH.
The cytotoxic and anti-proliferative effects of
3-hydrogenkwadaphnin in K562 and jurkat
cells is reduced by guanosine. J Biochem
Mol Biol 2005; 38(4): 391-398.

5. Mattil-Fritz S, Scharner D, Piuko K,
Thones N, Gissmann L, Miiller H, et al.
Immunotherapy of equine sarcoid: dose-

escalation trial for the use of chimeric

119 slsps « 110 d)Laids « @)les § Crumyy 8)9s

ohsijle (i) eolc slEibils alas [


www.sid.ir

plj|Snsb g giuua pjlwal 2w

10.

11.

12.

13.

. Abtahi

papillomavirus-like particles. J Gen Virol

2008; 89(Pt 1): 138-147.

. Sver L, Orsoli¢ N, Tadi¢ Z, Njari B, Valpotic¢

I, Basi¢ I. A royal jelly as a new potential
immunomodulator in rats and mice. Comp
Immunol Microbiol Infect Dis 1996; 19(1):
31-38.

. Vucevic D, Melliou E, Vasilijic S, Gasic S,

Ivanovski P, Chinou I, et al. Fatty acids
isolated from royal jelly modulate dendritic
cell-mediated immune response in vitro. Int

Immunopharmacol 2007; 7(9): 1211-1220.

. Kobayashi N, Unten S, Kakuta H, Komatsu

N, Fujimaki M, Satoh K, et al. Diverse
biological activities of healthy foods. In Vivo
2001; 15(1): 17-23.
Froushani SM, Delirezh N,
Hobbenaghi R, Mosayebi Gh. Therapeutic
effects of all-trans retinoic acid on
experimental autoimmune encephalomyelitis
and its role
responses. Tehran Univ Med J 2012; 69(11):
710-717.

Kobayashi N, Unten S, Kakuta H, Komatsu

N, Fujimaki M, Satoh K, et al. Diverse

in  T-helper lymphocyte

biological activities of healthy foods. In Vivo
2001; 15(1):17-23.

Ishii R, Horie M, Murayama M, Maitani T.
Analysis of tetracyclines in honey and royal
jelly by LC/MS/MS. Shokuhin Eiseigaku
Zasshi 2006; 47(6): 277-283.

Erem C, Deger O, Ovali E, Barlak Y. The
effects of royal jelly on autoimmunity in
Graves' disease. Endocrine 2006; 30(2): 175-
183.

Inoue S, Koya-Miyata S, Ushio S, Iwaki K,
Ikeda M, Kurimoto M. Royal Jelly prolongs
the life span of C3H/HeJ mice: correlation

14.

15.

16.

17.

18.

19.

20.

with reduced DNA damage. Exp Gerontol
2003; 38(9): 965-969.

Oka H, Emori Y, Kobayashi N, Hayashi Y,
Nomoto K. Suppression of allergic reactions
by royal jelly in association with the
restoration of macrophage function and the
improvement of Th1/Th2 cell responses. Int
Immunopharmacol 2001; 1(3): 521-532.
Kaftanoglu, O; Tanyeli, A. The use of royal
threatment of  childhood
malignancies, Bee
Aplication, and Apitherapy 1997; PP179-183.
Al-Mufarrej SI, El-Sarag MSA. Effects of

jelly  during

Products.  Properties,

royal jelly on the humoral antibody response
and blood chemistry of chickens. J Appl
Anim Res 1997; 12(1): 41-47.

Kohno K, Okamoto I, Sano O, Arai N, Iwaki
K, Ikeda M, et al. Royal jelly inhibits the
production of proinflammatory cytokines by
activated macrophages. Biosci Biotechnol
Biochem 2004; 68(1): 138-145.

Janeway CA Jr. Approaching the asymptote
Evolution and revolution in immunology.
Cold Spring Harb Symp Quant Biol 1989;
54(Pt 1): 1-13.

Paul WE. Fundamental Immunology. 6™ ed.
Philadelphia, PA: Lippincott Williams &
Wilkins; 2008. p. 483-539.

Gasic S, Vucevic D, Vasilijic S, Antunovic
M, Chinou I, Colic M. Evaluation of the
immunomodulatory activities of royal jelly
in vitro.

components Immunopharmacol

Immunotoxicol 2007; 29(3-4): 521-536.

\'s

119 slsps « 110 d)Laids « @)les 9 Crumyy 8)9s

ohsdjle (i) eolc olEiils alas


www.sid.ir

6@@1@% ARTIGLE \)

Effect of Royal Jelly on Peripheral Blood Mononuclear Cells
Cytotoxicity against the K562 Erythroleukemia Cell Line

Seyed Ehsan Hosseini'
, Norouz Delerezh2
, Nahid Afzal Ahangaran3

"MSc in Immunology, Department of Microbiology, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran

2 Associate Professor, Department of Microbiology, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran
3 Assistant Professor, Department of Microbiology, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran

(Received March 1, 2014 ; Accepted June 21, 2014)

Abstract

Background and purpose: Royal jelly (RJ) is a substance synthesized by worker bee- is shown
to have various biological activities on different cells and tissues of the human body. In this study the
effect of RJ on peripheral blood mononuclear cells cytotoxicity against the K562 Erythroleukemia cell
line was investigated.

Material and methods: In this experimental study human PBMCs (106 cells/ml) were
separately cultured in standard conditions. The cells were then incubated with different concentrations of
RJ (5 mg/ml, 10 mg/ml, 25 mg/ml) for 72 hours. Subsequently, cytotoxic effect of PBMCs pulsed with
RJ on K562 was evaluated by Anexin PI test (Flow cytometry).

Results: In the Anexin PI test, apoptotic property and cytotoxic effect of PBMCs pulsed with RJ
on K562 increased significantly compared to those of the control group.

Conclusion: PBMCs pulsed with RJ increased survival rate of PBMCs after treatment with RJ.

This compound could be beneficial in preventing and controlling carcinoma cells.

Keywords: Royal jelly, K562, peripheral blood mononuclear cell
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