il Sy pole oSl Alore

PY=FF doio Y- (LT & 8 )lod ol jaww 09

o) o5 Tod giad Ly 0uls S0 213 (Sl (Slgiaw 9Ad el (39 ) Q3o T (o g
oy dgpledd » (PHA)

“(PhD) L) pus s S (MSE)odlj (55,0 dabli & (MSE) xud oS 5 ¢ (PhD)aiojls dumus

e (Kb pole oSy Bgye g B Clidos 3550 )
Mpdo (S pole oKl (659)g2 58 09,5 -V

Mo (S pole oSiily (S 018y (S5glgigel 09)5 9 (SFglgigen] i S 50 —F

Qe /EIA 15 p0ds AT+ Mol AV VY il o

A3

olsb Ly Lagj (o o L eimagis) S0 ot 59 SS9 S Jio (ol Ly 50 o g (o0 e ol ol o Ll sl ibm g s
39 A 3l s sl SS9 o S adlllae (ul 3 0035 (0 Spe 5 (B8~ s Y5 el 5 0 ATl Sl @Yl s l5ee sl

sl 035 sy 5 g3l 5y (PHA) (558 lomgish b S,

Pl el s 58 g (igasl 09,5 93 42 (ol yghar 45 p S Yo omYBe (S5 039000 13 Jliang 315 5 ) s Vo (59 2 (25 Aalllae (g g dlge
33900 PHA U ol an ¢t be ciliio slgilalé 1 555 09,5 )3 9 PHA b oss Jleb tpussidd S ) culo cilises ciale 51 geil 09,8 55 435,5
Oy (90 Hlid Olyuss alBd Fr Gk ) 5 o 031> jue B 5 aiSy Ve e 4y ST gy @le VY VF e VA lplale 1 Spa .cd)S )8 )y

A (59l o S (29) @le g So,o5 PHA L oy o oo 4 S baoma )3 b oldboghy (a5 (slagimogis) 5 b

cwly Min LV gMax LV.Min dp/dt Max dp/dt , )b sxe 51 09y ole 39 55 (e 35 (y92 98] £ 5| dws aidd Vo b 31 ) V/Y -

i 2 LS5l ;b Sl a5 355 o o oy I iee Ll a4y e PHA L Ll ol sl 6580 450 45 ol (b adllae glis 106,08 domeds

D) glais 86 b olal @)1 g ailh o BB e g (S0

Coparsii) o iaipllangid e i s ¢ ool L eyl s 530S (sln o

b amd (b3 (V) 18l Lid ples )3 pee 9 Spe e on 5 @b (Sgpe (B
g Sl 02 (B Slaglon B395L 3 (ol legbge | (S Sled 3
Oy ) Ssotass g (g Ol Qi (938l ) Sy 5 Slae
b dilisee (JBgpe 8 sloglon 3 b oges (il sudsly muslSo
il g wts ol s e s (ke ol Skl gule S (o
(8 sloslons & Mo B3l (93 (93,5 5 5 Ll o LalTglos cul olis

e-mail: rezacer@mums.ac.ir

doddo
Ayl (sloygdiS ) i CYWS (5 b By (B slaelow
gl BY YooY Jlo 53 LG el B ol 5)155 o s sl
@ 38 Sl Gl ) 050 sl T 9 05 Oosebee VY — (21804]
o e 20092 (Lpgamlple Jold) (Sgye (o s)lowm 9 Su s (38
Ormw 33 o d YO & (So Vo 30 2oy 0 51y i3l b 0sg iy & jgumy
Slagslon oV Jlo bgd o (i Gl b (o Gl (Sl VO 5V,

il o Mo (S pole oKl ASVOD oyles 4 Slaiss gyl Juols dlis oyl [

s Jtes

ON-RFYEEEY il (S, pole olKutils (S 03l (siglgiger] 05,5 «(siglgigor] Clinios 35 po g poyd]




WA LT/ 5 0yl /omd 5w 093 ( b (Kb pole olKuiily dloe

S 3 8503 s 035 K455 ol slagasil Su3S (rg) ole 5 (oo

PSS o 4y g 4y oyl JoSold i (e oo pinl Galel slo A J310
54,5 Lol all 4 005 33, 0 5] (e 0 J5SUB (sl (sl U9
999 Ly akB Ve ey L gl oagrinegll s b gl 000 Gt §) g
PBMC (¢ol> 65 (5L @Y Jlow b (w05 o 55k 3000 rpm
4 PBS 5L, L gl cugi 99 cgil pall 5 s glaie )5 o>
5ot leo 0ok ) e 40055 o5l 2000 1pm 40 L 5 4ids V- oo
RPMI et b i (o ¥ 1y Jshoo gy 5 23> 1, PBS Jgloxe
KA Ogmilwgu s 4y U odged balre L;4,1)7 Y

J i 955 Ve by sh gla i 5y g See A i ol catS gy 5 led
O 03,5 bglie (g) (oo b w5 9)5ee S 53 (s gmailpuges
AXIO  Jao (ogSino gy Sio) Susg o 125 9 lst pY L lalgbes slass
S Cpy 30,5 Al 05 sledh Loy g oad b leus (VEIt-25
sl YX V7 Sals o p s sl Sals Y cutS (gl 5l Jsko
L AT oS pyr RPMI S bayoma) o i S Lagomo g yghiio
(e /Ml logry il 5 Voo /Ml s g Jso o ¥ elislS
sokate 0 Coles 53 oyl e S5 Sale ja o b b 029381 o @
Bl et coly slSaly 4 Y pg/ml cble L PHA dezsat) 406
ooy g COL 07 XYC lod) oo j5 celiw YV @ie 4 Loy
a2 U g sl e oo VY 5l g €S (29l 55 4SSl (V- <.
5l S wiged A3 (555 38 (gl a3 =Y+ 53 da digel plas (6l
blpd 53 529 Cumgidd 286 Jg ¥ pg/ml clale o, PHA 5 cuts’ Lo
3y 0333 9 gSSl alie

J Jsko Gsled | g MTT Assay by 4 Llshs CoaS’ ()2
O)gan Saly A7 ol 53 g Sen Ver Sy Jolo g (Jsho gmailiges
4 s 08 515 Jsbo Y XV Saly 2 50 &gk 1 jlite 5 4
asSi Ve o7 cusby 5 €O 07 5 150 007 OV ey 3 cslo WY
el ¥ g ad 03938l Saly o 4 MTT &5, g Soo Vo s 2505
2 4 DMSO Jglowo 12Js S Ve 03938 5l a5 3543 41550 Lol S0
81,5 0¥ 740 Jsbo 5 ELISA reader olfiws lawgs (55 wis «Saly
A5

poriss JUityged 3l bl b ple> (oot 31 o ibaleil sl g,
Jate )5y olSiwd a5 00 postogiSy s (0- mE/kE, 1p)
D9 S g )l b gilo b 5 ()1 U Jolye (b 3 B a)S
o8isd &y g b (3 ) B g 0nd (U8 U )l g 5l Al AudB s
eS| gy S Jslone dlowgs bl ) 5 ab fuate (89050Y) Ayl U8
aby Yo caey (Ve mmHE) cob jlis b g (%0 COy 4730 0;) osis
Lo gl 09959 JLi8 9 B (lpd oy Il Cumdg 4 B35 (b
ol A g8 ol sy 8 LSS ol of Ss s a JglS oozl
Power Lab ol ag (UFL V-0+,)) jlics pogiudl s so,b 5 Jils
by g b 1y b o3> 45 39y Juate (W2l Adinstrument ML870)
il CuliS gy @l e CLIEY IS pa 0355 033 FanelS
S 9 23,5 ()jaedil B 4 i3 Ve Dk @y (qwyp 3)90 (e b o JUub
Jolis cobale 9 il oolatul (o dlold b cud 4ads B Gde & ey 490

2 P50 pualo S o] pianew oy Jd &S ol Jloss ! oyl 80587 2 ylao
8 shaeslon Jl (g il 5 (V) 3L (0 (Bgye 9 (A Slaeslon S50
celd ol zalos 31l ok s po iylS sl s yueis 5 gl L _Baye
(F) cblS ol a5, daad)Sse (V5F) (65358 oy Srlost 5 39Sl sl
S (V) RS 9 (F50) 35msd ) oSl J) (b (=i ]
F=33 (F9) SS9 g Ligie 3 (ol 3)Sdee ST 5 (A) So3l)900
o jlwgen )3 Llguls o wi o (V) 3, Lalgnls ool @b i
Ll 3 Lol asyls (o)IS1 BB et (285 (5)lows b oMo Lanlpd 53 (B9 s
Lo L5 8l g L Lapmogi) S 08 o )0 SeuS'g9 S'pd Jao 0
T 9 53 LS5l 31 (YL s lipe ol S0 (sl s
il Jae 4508 Sye g (Bgyem ol s u¥sS csls g 0
polyclonal activator (PCA) <G b kawsisd 6,50 dumsdg i
ondsllangis Lo (55 e o ptare (aBilesl slagdled ) ol
Jie U aalllas o) )3l o oSl a8k Lsed 5 A ollgblSGss
L ame (95 5l Jols loiwgtld S o 9 SS9 S5d (g5l
Sy ol B bylpd ol 5o o ST clenl sl (B BT sl longzd
3)90 sl (Bgye = lB ey g0 Slge (b)) sl 38> ste o
015 Sli1 el sl alawly 13U ) (g0 S0 gt B B S I8 )y

255 M Cand (Bgpe (S s SeuS 95 Sgd 5

leedg) 9 3lge

VeeoY0r iy L by S5 5 @y e Yo g9y sl ddlae addllas )l
YYEY @)l an ) o s o byl il cov Gllge b pll p,8
9 oinleil 09,5 ¥ ay Bkt yob 4 blgun iy 138 g T 4 ol oaw yasd
CuiS gy @le alise clale duw 1 905l 09,5 )3 45 Bd memds J yiS
Cd)S 18wy 3y90 (MY e e M¥e v MAY) Cigie Lot Jlad (g
PS8 oy 3)90 S8 gle cilises clalé aw 1 58 095 13 4
cutS wlo b (ogeil 09,5 ) PHA b oss 00 wgisd S’ g, @le
sl (oo oad i B (5) 2 (U5 0555 ) (aled & PHA olyon
855 B ey 390 sy S5 5 2l

PBS 5L (S )Ll — GibcoRPMI  15¥+ cuss lawe lge
— Gibco) 54L5 gy 5 -L Glutamine (Sl — Gibco)PHA
(ol ol k2] ol (s 9 Ommalogie il Sy (51 (S Lol
b ol S5, (Cedar lane) Lymphocyte-H 506

sl silo i 1 dae 98 (ol atun S5 leglo (jlolas
s ookl Lol S JeSGle 5, 5 (PBMCS) e &) dn S

A g a4 pllw bl o181 5l 05l (i yg (53 diges il e V-
NER RO DTN B SPA PR SPREN DIV PR E RPN
oz o o S5SIB (slo Ay &y e 15 03938l ol 4 il (0 EDTA

3 295 §ady sl 93 Comss 4 b 45 Ll il PBS 5L (93 45905



Max dp/dt
1100 4 j\
- A
4 ——1/800
b= S
£ 900 T T J_ J —o—1/400
E ——1/200
800
700 T T T T T )
base 1 2 § 10 15 30 40 50
Time (min)

PHA | oss S o0 tuwgiis) culS 09, aolo Cilisko clajen 31X loges
(V+=n) ., dyg3) 6 Max dp/dt,,

2l gl yine loaasls 4leim Min dp/dt  Max dp/dt

Slagmssi] i Lo 5 ol s gl S 2L 0,8 5, Skes

Oe=ieil adgl LB > aals” 5IMin dp/dt , PHA L oas G50
(7 )l3903) 395 515 (dne o 3l (Lt it laea (29 @le

Min dpidt
bese 1 2 5 10 15 0 40 50
700 —
-800 T A
» ——1/800
=
T 9 : — | —o— 17400
E \T/I\]—I// — 1200
-1000
-1100 -
Time (min)
PHA | oss S o6 tawgiit) culS 09) aolo Ciliske slajen 31.¥ loges
(\ ~=I"I) &) d,xl ul; Min dpldt »
9 &l 0ol adgl 3,83 3 58 Max LV) o gy )Lz 5l
b gy @bo (¥ Hlged) 2l lis 1) (gl (gime pe Lil3dl cuiS laco
(0 Jl3g03) 315 ol MIN LV e sl jLid JBlis s (o)l (gime 51 oS
Max LV
a0 -
SRR N
o —e—1/800
£
30 —— 11200
20 T T T T ]

base 1 2 5 10 14 30 40 50

Time (min)

PHA | oss S50 awgiis) culS 09) aolo Ciliske slajen 31 Jloges
(V+=N) .y dlgjal 8 (MaX LV) oy 49, L5 81

J Babol Univ Med Sci; 13(6); Nov 2011

The Effect of the Supernatant of Phytohemagglutinin...; S. Niazmand, et al

Sl 9wl Ao 4 (605 05l 5590 (sl yialil uiS 5l gy g 4l Y
s Sy il oy 5aS Slasio adlae S, 3 Ll 3,50 (Sllals e
hebale 5 (i bse (9) @lo VA - cald) pasetie (5 gl el b
ccbale ool glie (it b 29y @le WY+ e g Ve e slodlale) S0
Min Max dp/dt s oLj)l 5,50 sla il a03)5 Clsal 4l
ey 93 ,Lis JBlis (Max LV) iy 9,0 jlis yiSlas dp/dt
Lab )Power Lab oS ws a4y bgoye )58l oy abiwwg (Min LV)
2 (65 03] 5 dswbs L5 jugirndl 3 sl ool jl ealizul L (Chart
2 gl By S g9y @lo Sl (pyn sl il 03l o g 400
31 U 09,5 b iulejl 09,5 dulie cugs o Paired T-Test jloq)5 ,»
Gilio slalale 1 duglie 9 0 oolizwl Unpaired T-Test )l cos
90ne Way ANOVA ¢ )Lel caus U adgpl by cuiS o9, @lo
Tukey-Kramer Multiple Comparions ) s s cous

S w85 a5 5 Iy e P[40 5 A el (TSt

la aily
e b S By ol aglie J5S 09)5 53 3B iy sl 31

LI (Hy Comogil) fgany ctiS b o mlo b IS (loalile 52508 ]
il CulS bae 09) mle a3 310 o I, 5yl e | PHA
ale g0l 09,5 13 (D<+/+0) 39 (5> ime il sl PHA L ons G 55
PMA eble s PHA L aasd 0 o0 dliwgiid cutS b 09,
09l A5l 5y 4233 Y+ 9B Sig (92598l £9y8 Sl e p9® 9 ol 3282
Sl V¥ e g V¥ e lpslale (bl yials ClB by sl (o)l ixe jolas
Ay ¥ U 2jil g9y Jl e Jol 4l )3 o)l (gine yoba |y 8 )Ly

Y Jlrged) (D<+/+0) 2> ialS gy bz yolay g0 e0il dasls I yu

HR

190
£ —e—1/800
£ 140
= —o—1/400
] —a—1/200

90 -

40 T

base 1 2 5 10 15 30 40 50
Time (min)

PHA | 015 56 [ tuwgii) culS a9) polo ciliseo slajes 1. jloges
(4 Mo b aulio o *,+,# P<0.05 0=n) .oy gl B bys S p
o gle e as S 09)5 1 1 glay (990 LS slayielyly 5 31

Gl me Sl by G slaslale o,Se il |y PHA ol jen cusS’ e
aJgl LB 1 ojgn (ol Bl od9us 5 Max dp/dt , PHA | oss

(Y yog05) 390 45 (me I cpl 4 STl )l cusS lamo 05y @ilo ()5 aail



WA LT/ 5 0yl /omd 5w 093 ( b (Kb pole olKuiily dloe

S 3 85035 s 035 K455 ol slagasild Su3S (ag) ole 5 (oo

5o BB ples o 8 bys ials cpl VFer VYo clale gy Ll
Cbalé 4 atuly a8 gl BT oS Ll Sl g a8l (o )15 ixe 208l 5
JL-1 Ll GlenlS guls 4o )51 sl an g B gunly Coglis oyl ol Lol
olge o TL-2 ool it 3058 Jaws planlo 9 TNF 4 IL-6
T S g comilo ip s oo S a5 )3 8y e Spg gt BT L
HUT a8 ol onds sanline (5 (g Sldllas )3 05b (o ooy Sug gl
S o S92 56 g 00393 ygeo 93 4 (Slej i 1 B ksl

Lo (i laosse (ol 51 (BB (b )3 & (558 5 %) )b
o Mo oyl s L L g wsS) S () @l ool sl gl
9 =2 b s 0395 Esb cnl 9 (VW 9)Y) 857 (o0 o s
ool (V09)7) 13l (n L g (WW9)F) (8 Sl (0 Sl jd lamo
Sl Lojey L g S (o0 jop (lod jl g b ($Ysb g oy 3 (hend
(WV13) sk o

oy s Yol (6L Gl sloml 3ty o 5 @
bupe a9l (sl (25le a5 b g aBl Al B> ()39 by ) (Fglise
el skl gulin e obsS (2508 5 (5 090 lalllas 3 AL (oo
Ol el gl oligS jos o) (o 5395 (o0 (ol Bl @y op e
el o AMsl cle sl asl plgs s S U oy i Wlg o guoly
MallS S gl o395 Sapg ol JUsT 390 53 cilisea ldllan 31 Juol
o) 5 S sl s o 3 a0l e 553SLE i Lol s yasie
IS calica JUT 09l il glo sl oS gl £ ygiSlé
HUT a8 el sais (asuios sgMay aiS o Jlasl 55 (63,8 4 paie
2 3lE (oo Lilgnlo g 3L (o0 ploj g Clale & sy B L gule
ClS ) glo 14 Slilefl )3 i oy Sglite BT il (clpclale
2 S e b3le g9 9 S50 gy SRl il 03,8 (g B ) (StawosS)
uicS ) Mo (1) catls 5l B Gl 00 5 eyl oy
Jobgy el glglys TEN-y g IL-2 pSgnle 95 polie S Lalise
b gl cuiS 5 (bl (gie £ b LS &5 0l Wy sl gl
S Al (Sl Slonsg 9 ksl L 35 (55 00950 Ll pd )3 a3l
i g 4l Jolite ,U1 S0 Ss  leulS sl el (M) 48 e
S e 03Il ) S0ay (B g i ) st 5l el sl
el aal 5L (B gl g5 1 gule iy (VMVYSYY)
st (Jolis (sloousilSlo 0 plosl S sl BT 2)50 )3 & Slillas
5L i L] St 48 015 pobeo el 0k (5 bsusly ] (sl

Bl (o e @ SBT3l 53 (YY) Jsbo 515 dS” (sloil 2 50
el jloas 1 g NO U Jols cadgl oy 5,85 ey 45050
12 e 5 ST JLb (sl @355 ag (VFo¥T) Ll jlis e S 2
ao by g oIl laonslSe (V) Cosl 5500 gl 05,8 SJUKns
oS & Lgleddge Sl 53 i b g (Jojgiom mads’ > Sl i3l
D9 (o 03 p0dy (63) 9o (LBl )38 s > Jdy el Jle I (S
038 )15 gl Sl ) S gl Ful L plian puds’ )3 )35l s
plonl &y gl Coumgee s &5 (ol adlae 3 ), Ken 3 Amadou .ol

Min LV

o D S I N SR oy

—o— 1/400
71 —a—1/200

mmHg

base 1 2 5 10 15 30 40 50

Time (min)

PHA | oss o6 tuwgii] cuS g9 alo cilisio (glajen j31:0 )loges
(Ve=N) .oy dgza) BB (Min LV) by 19,0 Lid B>

S5 4o g Loy

B 5l ey ynay PHA U ass SO o0 (cwsdd s o9, ol
Olyte nlpln oy i 8 by sl 1) (o sleadld e Mo
5 )glae d by (9ol 09,5 5 03, g, T A b S ams
L oad S o9 (lacwgiid CuiS e (9) @le )3 29290 Skl pule
by Uil 4 5105, IFNy L TNFP IL-4 IL-2 L5  PHA
LT Gtz Lol 08 55 55 (il (19,0 )8 (slo ol 51 plSem JUT &S
o 53 0nd 3l el gl o5 €é)3 am laine ol pli i oambie
logzmogis) 51 135 51 ol 3151 226 9 SeuS'5 S 5l 268wl oS il
aom Gloine ;03 le a3 B plyo Sluws 1) aly BT ol AL
Jlosl ol (nlin g (K020 el 1) 1 jides a9l ool & 285
Sl ansly I8 aae olal @yad ) Slas jil g wles S

o Cledl byl 5 el sls (sl 31T (o )3 &8 ot (2 iogee
Al o (Bgye = Al s 2585 o )15 53 s SIS L JISS
legly (Boye = (=l T oy 4 00l 45 sl > e 4 1L
42y STPgn S 9ilygel 9)90 4nd) 3 (Ll gule dSud pogad ay el
gl b 3 jogad 4 Ll gnle (8 )BT L lasye (Sletngly gdue ol
s3> ps 53 1) are slones Slgo ol (B BT lstie 45 2 205 Sloas Ciponl
so 3585 ol )3 2ol Ll ged (Lol jiae (Fse9m 5 v slaatuns 0T
woladl el gl 3 00s ol oS gule (o6 Sl canl 030 Lo Hls
e 4 oS gl o 1L o cosl (5 g balyd 3 9 T sk dasly |
oot el Gl bulyd )3 1y (Bgye = I8 e 4561 ol iglize MolS
) e gemme BT a8l s (ogasy (S gule K jeds amd oo )8 ),.j‘ls'
Siboil Ggien b S 25 )l paseie (098 &S Cunl Lol gl 4 |l
5T sy JUslST b 0aiiS JUeb (o551 b el s a2 lgo Ll
Sl gul) Jol aiws skl gulw 5l Slgld plie Jio ol 5> culeds
IL- 6 ,1L-1, IL-2, IFN=y .TNF-B, TNF-0 L jl (L
Obymo s zals VA cdale s adlle oyl (5 g 0 Mg TL-10 4

Al (gae Y910 BB s 5 (0329l £955 5l p9d 9 Jgl 3263 5> B




J Babol Univ Med Sci; 13(6); Nov 2011

The Effect of the Supernatant of Phytohemagglutinin...; S. Niazmand, et al

ooyl S (e a1y (5 5lkiesSiil clld 655k pokar (158l
ol eled & stanly Sy sl T 2 Wl (o i5UslS 10l g gl
oblp 35S ool (ol 2 0gdle (FF4D) A8 4l b e
Wy (LB gl sl aSlg5 (o g 315 151 58 WLuST oy (e
(75) a2 )3 b cou |, NO o
wPgasu gy )3 &5 ad (oo i adlhae oyl | Jols bt (S gk
o byrye (Bgpe 8 BT o) 1) 065 02 (sl 6501 &S (el gl
il o ol oS T BT Aty o catls salss |y el gl 5l g5 o
gl 6o S0 s Sole b St S8 Juo il sy
035 B oy olasi o (gine 1l &g ey 8 BTPHA L e

RAB g St
Mo (S pole oK ()5l 5 Cliiod pyiee Cogles I Al
D)5 (o (108 ¢ S5 ¢aios jl (Jlo coles J> o

ol 590 S lasl > 689> 31 SO TNF- a0 a8 by olis siols
sk 9995 edS o Sl Cange b8 Sl 3 S o Jlosl oLl
0F) 255 o (ALl 5 ol (1905 el 20l rgo i (sloclale 1o
S g A2 Sldsind ad Jlb 4 ealSsile (ile 5 Cute Sig gl b1
Slolale 53 395 (o Sk 1 5 0 (A2 jlisad 84S Jlae ) itegyslh
oS I8l g 9 01 e S gl Bl sl Sganlyl 5 sl
TSl 53955 (o dgial Cogee (ALEI Gl331 5 sk 09> 5138
AA ise U g 355 Loyl o] 5V clabalé 55 Sgandl)l spul iie
oy el 818 L o3l sl Bl o el 05 Jleb kol
3 35955 sl a8 b ol lis byl ol )3 g ol oSl
ALl g Il (93 maenlS 1 593 4 el (s B G S Y (b
o9 wndS LS 5 [y AA STNF 151 Slasel o (sl 0diiS ylgo g 5
5 asly 5,05 555 sl 1 Sl Sigdadl] 5,5 (S5 ya8 L5l g Jshas
Oli8l cge el y &) (ppbeagSidul s g jlikengSidul (3,87 Sl 325k
o J315 palie oSaloxl 51 (V) 398 (on (2 59Sthl el 31 Bonst g sl



wa. ubl 15 o)l /rv.m.))m: 095 ¢ Job u_fm))) ple olRusly alee

S 3 85035 s 035 K455 ol slagasild Su3S (ag) ole 5 (oo

The Effect of the Supernatant of Phytohemagglutinin (PHA)
Stimulated Lymphocytes on the Isolated Rat Heart

S. Niazmand (PhD) %, N. Zabihi (MSc) %, F. Harandizadeh (MSc) °, S.A. Rezaee (PhD) **

1. Cardiovascular Research Center, Mashhad University of Medical Sciences, Mashhad, Iran

2. Physiology Department, Mashhad University of Medical Sciences, Mashhad, Iran

3. Biology Department, Faculty of Sciences, Mashhad University of Medical Sciences, Mashhad, Iran

4. Immunology Research Center and Immunology Department, Faculty of Medicine, Mashhad University of Medical Sciences,

Mashhad, Iran

J Babol Univ Med Sci; 13(6); Nov 2011
Received: Jan 7" 2011, Revised: Feb 9" 2011, Accepted: Jun 29™ 2011.

ABSTRACT

BACKGROUND AND OBJECTIVE: Cytokines are mainly released during immune responses to antigens. In some
circumstances such as toxic shock during super-antigen stimulation, high level of cytokines are released which it may
have a dramatic impact on cardiovascular system. Therefore, in the present study the effects of supernatant of
Phytohemaglotinin (PHA)- stimulated lymphocytes on isolated heart in rat have been evaluated.

METHODS: This is an interventional study which was arranged on 20 male Wistar rats weighed 200-250g. The
animals were randomly divided in two groups of control and test. The isolated heart in control group received the cell
culture medium with PHA, while in test group the supernatants of PHA stimulated lymphocytes were introduced to
isolated hearts. Three dilutions of supernatants (1/800, 1/400 and 1/200) on isolated rat hearts were used. Each
concentration was infused to the heart for 10 minutes and the heart rate and the intraventricular pressure were recorded
for 40 minutes. The peripheral blood mononuclear cells from healthy volunteers were isolated and stimulated by PHA
in vitro for three days and then the supernatants were harvested.

FINDINGS: The highest dilution, 1/800, reduced the heart rate 1 and 2 minute after infusion significantly (p<0.05).
This effect was significant 10 minutes after infusion for 1/400 and 1/200 dilutions as well. However, the effect of
supernatant on the Max dp/dt, Min dp/dt, Max LV and Min LV were not significant.

CONCLUSION: In general the data in the present study shows that cytokine pattern of PHA stimulated lymphocyte

had a marked negative impact on heart rate which might be due to the effect of these cytokines on stimulatory and

conductivity (chronotropy) of cardiac muscle. On the other hand, there was not any significant effect on contractility.

KEY WORDS: Isolated heart, Heart contractility, Heart rate, Phytohemagglutinin, Lymphocyte.
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