Hisel wico] REMIMe] Apoptosis ¥ Nitric
Oxidel v|x]= #E

e

I.# &

HERJME MR g BRENE CE
FE Fdstn dad, ER e £ BN
BesHe BERDHS ITWNMoE HAgde=
A FRBA s HRELE REF e B\HN
ojgt T # Y1, ‘MRS ABRE FHASGE
£ BRENT BEY BERTL 28 +
Ak &, ‘ER T Mt @mEFE PR A
3 EHUel A 8lE BRI AR
‘ER 7Y olg Wwolda, ER 7 A FES
E ROl disk W0l AstEo AA
FistAl Fduste 'ER'Y F8A4E d9sin
Utk T3 wERBAME ofzd ‘ERY TH
& fRFeR A9yt ed, £ AR
RipEel AJsAY sEMMA Gy
Immune systeme¢] #dsle BHL EE A=
o] Y WMEAMME FADE U439 A
st NS dEHYo2X g EEHS M
wFolelE d4e 2o aEd FHFE £XK
B Rk BRE S YHX T, A%
€ YEZTATH EFTFATLE HHAANM,
T AL WA= T cell - B cellE°] ¢l
3, F5F AEY BAA = Macrophage - NK
cell - FAY AX - FAZGAE AESo] gl

* RHTKBR REF B HEBHE

o 3y Bely 97

prew xtl
gt

Mo

1 % T cell& ¥ Eobyzl Ry THS
Q]E.??Eﬁ}%:— Aoz Mfge] T ATFAXaR
8 Adsso #iat A @Essaie] B
HRE D @ 0 RERES) T RERE
S AW, B celle MK - B8 L Y ZMHE
o SfidtE Aoz HlA7|dg= ol folA,
aEn E4FAe FHEAA E3so J=F
9] 10~20%% #AA3le HAgz=E8d(Ig)e Z
3 QF® Macrophage: AL Walol)
g Y S5 EdA 553 MR
ZA EAste HAoZ o WB2E Efd
AV BEE HS ECHE - BA H4EW =5
Bips @8l 489 HEHS SAAAF
e REEHHES Addd BREER
fEol 28 71%e sn Q. Nitric
oxide(NO)= macrophage ¥ fFdERkstol EHA&fF
S dodste A9 qeFHY M &
HE= RS2 I % macrophagedt IMAFH M
fasaA AisEes NOE EEARe) Bms m
Hste Aoz AAJYRTY, =& Mk B
S MEslE HikodlE necrosis®} apoptosis?}
%1+=4), apoptosis@ necrosis(AlEFH AN E iz
He fol2 EXEMEACdA EoAdE B—M
fael MBS RUAT Aot} & LEYE F
EFEHA M7 S1 HEde 44BN @
BS d3te Aoz 0 @RS Axds o
5 apoptotic bodis® %3, phagocytosisel

i,

ul
=

A
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& Astee, dFHozE RARRY A7)
g #EAAF I, organ atrophyst HMEE AA
NAFE BHE 20”2

agste HEEmo T HEEWE UXIHE
G AHS BT HBKEEl Ao &
By EHRERY o|&EE HLS Mdsd 4
Lol #eEsdd e %2 #FF A
BHREE A7 Aol #Este vloldh

0. MR R 5k
14 H

1) B%

A B A143 mouser HNFHAFFTEA
T¢% Balb/cAl 22x1(g) FAELE 2% 2043
(C), & 55£5(%), light/dark 12(hr)9] AlS
Z24 159 o] FEA7|dA 18 pellet
Atgel B8 Af=2o] HFH AL

2) 8% -

X Pgiel ALR-g #HEe HF(- 2 50gel F
F4 500meE ndte] nEdhEHIE F o 1)s)
rotary evaporator2 ¥Z3% tg freeze dryer
2 FAA=x3oq A £ 21.7med 206mes
dATh In vivooll A Al Ao S3AA
A& 3, In vitrodl M 33k FHF &8
3l membrane filter2 oA 3sle] AF&8Y
o}

2./ &

1) Ml BEEEGEM 2 MIT assay

kg2 fefly 2 RS RS
1640 ®iA1E AM831% 3, MTTES Mosmann'
o] ALated Kotnk'®5o] WyAIZ oz 3

RPMI -

Ak &, @RS 9%-well plated] ZH wellol Al
T FFd 10048 HIFsSAq 33ICY CO:
incubatoroll A 24Xt W4 § FEE 34

" oA 100E 23 37CY CO: incubator
A 43A1ZF Witk WG TR 4AE A4
S5mg/m¢ FEZE DPBS-Ad] 3Ad MTTEY
20E 2+ wellel] H7beta WG T8A7HA &
w2z dWg Adagdot. WY FFEAl 0.0IN
HClel §3# A1zl 10% SDS 1004E 7+ wellel
Forstal A EelA 18X o wigd F
#Ee 7 We119] %3 =& Microplate-Reader
Z 570nmol A sto] BRSO F3x=9 v

=3
—| O
watel AE 48 LS BAAA

2oy

2) o2 iR U REBMRS oK

=29 i ¥ BEAE 2 Ed:
Wysocki'® 2 Mizel "5 9] w9e o] gatgth
Balb/c F1$-28& AZ:EIZ o =47 3 F
23 Wiz ¥ K-S DPBS-AE %<& petr
disholl A &7 #2383 stainless mesh2 o 3}
ste] 23] A g 10w FAZZE 2AAY
A AXEFAE Hstd 1500rpmol A 583t
°J¢J%El%}%lc}. odolzl AXE DPBS-A°l A
AlA 38 WHE AXE T IR 2 R

Bo
e Esided, 223 Wiz 2 BEME
JE& 9 F MAEFE hemocytometerE ©]-§
3t AT

3) WiE ¥ MM MR Bt

2)¢h2o] KigMiaet BEMEE AT F
AX B{HAS RPMI 1640 HiX= 3|XM3stn
96-well plated] 1.0x10%ells/mt =2 HE3}
Ath. 2 v BEEMEYE Concanavalin A 5
ug/me, JEEEAIAEYl = Lipopolysaccharide Spg/mé
¢ A ke HiR F 37CY CO;
incubatoro A 48A1ZF wi¥E th& wlg 8 4
AIZE Aol MTTA & 7Hsto 1)3} 2o] MTT
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assay® ZA s}

4) OfA BERE  pacrophage?| &2| AU

nitric oxide MAMO| 0jX|= P&t

In vitrodel A& 3% thioglycollate 2méE
ol B4 tg 3YFo vig2E BFEEF
sl =4Azl oS fElEl cold PBS 10mE
4T ¥ EEERE SRS #3E X
2 4TCdA 1500rpmeg 587 dAEgsin
RPMI 1640ufx12 23] A% F A% 120mm
petri dishol ®F39 CO:z-incubatorol Al #] %
Al71A 4A1ZE Fol B RHRA] g2 AEE AA
3 g H&F3 macrophageE cell scraper®
2aste] 24 well plateol welld 1X10° cells&
BFEe T 4 weld w292 A9 A
LPS 1gg/mt$} y-IFN 25units/méE H7}3HA
3 FAY Fez EBEHIH, 37T
COz-incubatorel A 24412t wi3t § AAE
nitric oxide (NO)¥& Griessf)'®o2 385t

In vivodoll & Zz+e] oAl 500me/mE 1Y
13 797 vf2o] AFHRAF F in vitrod
g3} A3t macrophageE: ¥ 3 NOZL
ZA 3t

#] 2] 10049} Griess reagent(1% sulfanilamide
+ 0.2% N-naphthylethylenediamine 2HCI + 2.5%
HsPON00ut S E353t] 96 well plates) H 31
570mme] A1 Microplate-reader2 F3E=E &3
3ted ulE] A E NaNOo HFAM] 93 NO
s FAsAh

oro
jt R

5) T-lymphocytes?| apoptosis FI%E

o2 sulglE 1TeE &9 e oA
500mg/kg s vh§-2e 19 184 74 B+F
A% F, 8YA nle-29 KRS 2)tTL U
22 T-lymphocytesE ¥t HEF M
B#S DPBS-AE %2 petri dishold 24 &
A3tz FF ¥ stainless meshE o 3l 23]
A#g g, 1,500rpmel A 10+ |4&E st

Aok dojz AMEZ DPBS-Ael AFFAIA 3
3 WE AFHY F 22T T-lymphocytes?
BEE R FAEFE 02% trypan blue

exclusion#: 2. 2 hemocytometer2 &% 3l t}.

T-lymphocytesd] PI buffer(0.196 Na-Citrate
+ 0.2% Triton X-100)o] 83 A1z1 propidium
iodide(10pg/me) 2048 Eol WW3tollA 30 &
+ 443 % flow cytometer® sub-Gl peak
g #FAR”.

6) Thymocytes?2| sub-population HI%E

AE )9 FYs WHOZ  thymocytesS
23 ¥, ALRH9E RPMI 1640 wix| 2 3
st 9%-well plateell 1x10° cells/m FE=Z
%% Y PE-anti CD4/FITC-anti CD8
monoclonal antibody® 44 3ste 4°CellA wkg
Azl ok, flow cytometer{excitation : 488nm,
emission ; 525m-FITC, 575nm-PE)E o] &3}
sub-population& &3 3% c}'?.

3. SAIXz

E7A 8= Student’s t-testZ o] &34,

. EEREUR

1. MaiR 3 REMiEel B\mERo

=x
ol

HEet Aol fEMiad X pEs &
#3t7] 93tz o AE WiRMael R
of T3t MRS AS Ztze] FA)e
3 HWRE S Cytotoxicity S 100(%)Z 33 &
o HEE 1, 10, 100pg/m¥ Foi3 HERFHS
HIER B3l 105, 114, 127(%)E EAd¥ %
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7t F7tE5E RWIRAEREY FHE 8433
ou #HE 1, 10, 100pe/m¥ T3 HERFS
HERE vsta 101, 100, MU%R)ZE FAs =7}
e s wRaEE] $4& dAs= Ml
#HS Jell A (Fig. 1). £3 BEMRe 5
e QoAM= KIRMES PtAAzE A=

o] Cytotoxicity® 100(%)2 < o #HE
igMdfEsl WAVt 2 BF st Frpse
z}zh 99, 101, 105(%)2 F7lstdey HEhS
AR HA ekka, H(-& FAF ERHS 474
97, 92, 8N(%)Z KafgMife} mIRItA R F 2 o]
o A 5} A o} (Fig. 2)

140
120 |
100
80
60
40
20

0O —%Xx 0 ~0~<(

ConT(;)

ConT(+)

(%) Prollferation of thymacytes

1ug/mi

BAR
- mAS

10ug/mi 100ug/ml

AR : Astragali Radix
AS : Armeniacae Semen

ConT(+) : Concanavalin A treated group.

Fig. 1. The effect of samples on the proliferation of mouse thymocytes in vitro.

ConT(-) : Concanavalin A non—treated group.

= : Signiticantly different from control(+) group(* ; P<0.05, »~ ; P<0.01)

120 r

0O =% 0 ~0 ~< (0

ConT(-)

ConT(+)

(%) Proliteration of splenacytes

HAR
BAS

*

1ug/ml 10ug/mi 100ug/mi

Fig. 2. The effect of samples on the proliferation of mouse splenocyles in vitro.
ConT(-) : Lipopolysaccharide non—treated group.

ConT{+) : Lipopolysaccharide treated group.

~ : Significantly different from control{+) group(+ ; P<0.05, »* ; P<0.01)
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2. Bgfe MacrophageOfj | AIAE|= & NO9 &g #F37] #Asted in vitrost in
NI'(I'IC OX|de %0‘" D'il—l-; ?\2%5 VIVOE %;ﬁ‘:—l’ é-ﬂ" in V1tr0’b‘*°ﬂ’\1'i‘ %ﬁg}'
- K- 2T HER e TasE AFE

#HES & o] Ml macrophageolA A4

el 2 (Fig. 3), in vivodolE in vitro%t
vt 2 NO9| &o] ZAasdch(Fig. 4).

N
4]
1

N
o

-
o

O =X O ~0 m< ()
-
o o

ConT(~) ConT{+)

(%) Nitric Oxide of macrophases

1ug/m!

BAR
WAS

10ug/ml 100ug/mi

in vitro

Fig. 3. The effect of samples on the nitric oxide production from peritoneal macropha

ConT(-) : Lipopolysaccharide and r—Interferon non—treated group.
ConT(+) : Lipopolysaccharide and r—Interferon treated group.
* : Significantly ditferent from control(+) group(* ; P<0.05)

(uM) Nitric Oxide of Macrophages
18
16
14
12
10
8
6
4
2
0
ConT(-) ConT(+) AR AS

treated mice.

Fig. 4. The effect on the nitric oxide production trom peritoneal macrophages ot

ConT{-) : Lipopolysaccharide and r—Interferon non—treated group.
ConT(+) : Lipopolysaccharide and r—Interferon treated group.

» : Significantly different from control group(** ; P<0.01)
Samples(500mg/kg) were administered p.o. for 7 days.
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3. T-lymphocytes2| apoptosis
sub-populationdf| O|X|= HE

#HEES ol  HiRMEES  apoptosis$
sub-population® "A = 9 #Fsr] A8
o] 794z oAl 500mg/kg® vh-2o] BTFA
& ¥ =4% A apoptosist HES HLS
Toslx] % YRS apoptosis7t 4.3(%)%
A HEE T EBRES 1032 AR
WA Srtetd R, HEE A HENE K

B ERHY vA/MAR 88(%Z HAHdUA
apoptosisg Z7HA A tHFig. 5). £38 sub-population
of slelME CD4E AT HEHA Tu cel
populatione] 80(%)Ax, CD8E A& d Tc cell
populationd 24(%)¢l Wt HEE F4% BER
2] Tu cell populatione ¥ MEFF wvjsle 7
42393, Tc cell populatione ¥EEEd #© 3
o Z7hsiich. EY HCE 59 HEHE
RS Fod HRHL HIVIAE T cel
population®] 24(%)E ZA3AAT Tc cell
populatione 3.9(%)2 7} tH(Fig. 6)

Control AR

%) Apontosis

AS

Fig. 5. The effect of samples on the T—~lymphocytes apoptosis in mice.
» : Signiticantly ditferent from control group(* ;: P<0.05, »+ ; P<0.01)
Samples(500mg/kg) were administered p.o. for 7 days.

(%)

O = N W OO N O
—T T T

Control AR

Subi-population of T lymphocytes

BCD4

AS

Fig. 6. The effect of samples on the T—-lymphocytes sub—population in mice.
= : Significantly different from control group(+ ; P<0.05, »+ ; P<0.01}
Samples(500mg/kg) were administered p.o. for 7 days.
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V. #Z %

RS ABRA E#E IAYolu WEM
fa7t 2 A SE Immune systeme] #ejste] R
e B8 A2l HAE BRMEKEE FHCE
A3 H3le IS LT (HE
o] EEHS MRslee A4S BT Y
FHE &R BT BEYE KSR U¥d
A, wERE FEFASH FFFASe=
UHoixisd, g3 A5 dWdAdE T
cell - B cellEo] o, 47 A% A4
= Macrophage - NK cell - XA A X - 25|
2~ AEFE E F Ak 2 F T cell&
BorolUd KEIFIMEBINE FEstE

o2 fwige] T AFMEZRE AH5Ho B
cellA ZA43 4RSS 31 /M
LS ToFn, APHOZ HNTE A3
st 8L gt o AVMXNF AXEE HEs
e A8 1A AXE Tc cllAMESAH T
cellojgtx 3tedl ol AV|GAZZ P 9
3] apoptosisE& EFAANAEG. B UwzA F
7tA N1%L n QE ALE Ty cell@E T
AE)ojgt gt CD4E Ty celld] ZjsoAqqt
A= AEZEY FAZRN CD4 44 T AX
(CD4+)= T cell ¥ B celly HENSE 73

AF1E A8 CD8 FAHHAEE FEAIAZ
EI CD8L Tc celld] 715AeolA g 25
T AEZY EAZHN CD8 ¥4 T Hx
(CD8+)= T cell 2 NK cell?] AXEA &
ogct B celle mEK - FH L JATHEAI o
mste ASE BAZIds gole] JFelA], 1]
I EFAFTAE FEEAA B3lso dZFg 1
0~20%E =AY, ddE& AT Fo= &
A FPNNE 71%5E 22 AP

Macrophage= #5&#4 2ooluzl s
BT mENA 55 A EA

3t AoR HfY ##HoE EBIAY HFE
g e HOME - RA 4w T R
S48t Afge] EEUE FANAFL, £
GREENHES ANld ARAAKEREA T4
3 7% S st2 Yot E£3F macrophager Y3t
ToE 28 B HEK REol B E o
A oz JMERHNHQA IR EEMRE
FAE & U EAE A1 3o EERZ
Ne Mg F2% Mz A 9P
A3l Nitric  Oxide(NO)+=
interlukin 18 - T -interferon - TNF(tumor necrosis
factor) e 53 & cytokinei 2 AZY M EHd
&A)3l= LPS(lipopolysaccharide)5ol 93l #%=
5% inducible NO synthaseol ¢}s| A€o
¥ macrophage®i] 4| HH]QE NOZ} #uEfF
Aol A HFx=E Bug AL 19874 Hibbs
£®o] ue 2ol BCGE #H%Z ¥ macrophage
€ E93ld LPSE #H7lstd wjdsde o &
B ERol MHHANL, H71d N-MMAE
7vety Higgfefol fleldgn g Aolt ojAL
o2 zAFA o3 iEk{be macrophage’t A
FHERGE tumor cell® AYgHoz
% 7] & macrophage-mediated tumor
cytotoxicitys £2¢ oul7t At =3 M
fael ®mES MElstE Hikds
apoptosis?t $l+=4Hl, apoptosis@ necrosis(A) ¥
HAHE diz=HE o= EFMEAAA &
Qe B—-Mie) HMIEHES REF Aol
o F 2= FEEMY M7t S HE
rte AENQ BES %= Aoz 1 B
22 AxAF} Ho FF, apoptotic bodisZ <]
33, phagocytosisol o1& AzEn, gAHA o
2y BARESEY arlE MEANAFI, organ
atrophy®} AXE AAA BEHRE Z=
4, necrosist TN HE MEEY B
el st E Mk MEERo]l FHolA oA
3] £fge] & JWHS HEHE RS TIE

MacrophageZ}

necrosist

T\_

o)
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Adl, 2 WS BN H2RZEo o5}
o AXGEFHo] FAHL AXUWZ Bo] T
o}7}A &% ™ mitochondria W2 Ca® &9
o] dojut ATP Aol AstgozM oz
Rzo) AR T4 Frlen dgs, AR
59 MEAZ} Lo ®)

ol & ol WF Mo ato] MBI A
v ESE E@sn Qtd, oo 2% Ee

ETRARE TR, - THARSR) dAE "ERZ
£, BEERE oIt S, TR, - THBYR
i AME “HEATE, HELE"S sdon,

TEIE, - "RPIE, dNE BZEE, BB
Brolet st:, TERM, - TERIEESR, M=
“PBREE, HRENEDD dUdT. = ER
B 40 BIEGSETY BERDHS FHEmwe
2 Aoz A B a8 fimbe e
ol o8 F dn, ERE ARS B
Asts £M9) FHRERT FEN BERTS
Tate Aoz ERI MWMIWE BIAFE HBR
@ g0l WA ¥ BRI P
ER7 o8& wolstn, Ef7F Fstd J&4=
HEol e Bmaghol Aol AA B
A goustd FRe 848 A

HEE TRld 28 S448Ad Tt
HozN HWEAW - BRILF - £EHE - FIX
BESE fEflol 7] wl%o RERBS &
2 EES % ERTR B ATERE & &
ATHKE BEC HEHEY, 249 ozgAyE
BU +oEBis 2 BanRRoE - SE
o2 AY RHTFESY RES - FHEESIE
olggth HLS BRI %3 ATUuFg
WY RES EFS ALdE Aoz bwE
W - EEBEMESE 2Hgo] Slo] EACY EA
o] EEHE ERU ERER ALHAT H
#S F2o|7) HEe £ AT KEME
2 ste ARE L fHEsora .

Bfol gl B8 HAHES d3rd ©

Ee KEEEHKOIG BB, 11 BhA
RES ot R KEBRES A
MBI, YL 4K olfitd £XGE
3 FREGEl dstd ndsgen, BVe &
FIRT EEAE o83td 4R Jevus
e Afa, #PPse Ao MARS
B#S o83+ w92 thymocytes® apoptosis
4 fEfF macrophageolA AR HE NO9 ES
s B9k

oy HE REFES dage dEAHA o
Eolx, o] gAolV E# TAHE (FH
o WBAZE £5& 21 AT BTET
ol 7tA] olo| HERE F 1 71AS BHiHe
A7t AEHRA o} ul$29 thymocytesSt
splenocytes®] proliferation @ f¥ macrophage
A AAHE NOY 252 &4 A= FE
#ol A1AFEA T, T3 thymocytes?] apoptosis
9} sub-populationg ##AF AT HiEikol
o] RadtE wlole},

KK o] #iie vXe 9L &
Zat7) Qs miRdiaet EMkEd F43%
A3 EHEE FAFEV LS KRRk
o AL HEEIA F7H v EEEHE)
FA L Frte A RN BEHA ¥
ek, =3 HLY FSo oAM= Wigst @
A 25 MiamEte]l vYelud fikMine 2
A3ts AASAL. ol HEEAA KEE B
FAZ & U dxHA 22 Hdygsa gl
T ubelRo] AEEHEES A= Md &
B HLL NE ERERY EAY FRE
EHEAE EXoz miiMel A& Alge
7bestA Tt A7 B8 oEe #i
olg} Bkl ch BEME macrophaged] A FAHE
NO¢] &€ #&d 43 NO9 £ #ido
HEY &L =5 BEE macrophaged 43
E ZZAANINA Bl Aoy BHEEAR, #HES
#F{-o] MEEMIS] apoptosis®}t sub-population
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of WX dFS FF3r] At 793 FA
500mg/kg vl§-2o] AFRA ¢ F SHS 4
I EES ACe T EE EBENIA
apoptosis7t Z7}3t1 32, sub-population®] 7 %9
Qi = LS H EF Tu cell?l population
E 7+AA 7 9 T cell®) population® Z7}A)
Hh

olofZ e ANRES TS YU HEE K
RAfet EEdREe F4& 4TI F
Aol Tc cellel population % HiRiHHEe]
apoptosis® ZZ A ZH 29, Ty cell¥] population
ASoe F2RAZAY olE WEZF Mol AH
2l Mm-S JYEA FodWXE 48R
qxE ‘ERE B "Ezﬂvﬂﬁi FAAAF

= ol AL uFEST Aol BeEdh
E3 L Fozte] T/AESFE WRAES
2] ogAslE 3, Tc celd

JINZ oY, F l°“ g gt A i 2]
apoptosis® FAA A AT Ty cell®] population
& BAANRY. ol H19 FoFo FAHWA
AdHoz il Miaske Jetdle 5%
3 #EHAL dYste FA LES AL
He EHY EmASY FEHE d2Ye B2
AAeEel #osted AZHA J5E ¥ F
UEE =T J8E st Eyoldt BRE
o}, 283t @A KA A AMgste viE &
Ay AF71dE Y3t AHE ZAA HEE
FEY 9 F7IF RASGE T3 #EipolA
T HEL Hmold BR3IEE Af AFHe
2 EFMkdE Zgstd Masdgs ved
F e Aoz Hpt=Ed.

population<

V. # @

ol 3t ol Hreet HIo] AN REHNE
o mAE FEFS AHE A% g 2 &

s At

1. ®MKE Migdiast WiEMaEe] S48
A H .

2. S RRAKES MEERS 48 9
A & g ot

3. S A& KM macrophagedl X A4
= nitric oxided] & JA L.

4] HWES} FLL
7HA A

MiRiEe] apoptosisE =

5 #xY HCS MEHMEe Ty celld
populationg 2 A4} Zl o},

6. EHEI HL KEMEY Tc celld

population® Z7tA1Z o}

olg} e AMNESL ¥ u HEE thymocytes
of HEY &EH o] s TEHALl o
f3d HEY Aoz BREA, e mEi
ERE#H A= AT HARERSS
SHA ATE o @Folv RERASAE 4
s €T & 7] WEd HAsHerd
Aoz BpeT
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ABSTRACT

The effect of Astragali Radix and Armeniacae Semen on the apoptosis of

immunocytes and nitric oxide production from peritoneal macrophages
Hyun-Woo Jeong, Han-Ju Moon
College of Oriental Medicine, DongShin University, Naju 520-714, Korea

The purpose of this research was to investigate effects of Astragali Radix(AR) and
Armeniacae Semen(AS) on T-lymphocytes and peritoneal macrophages in mice. The
proliferation of thymocytes and splenocytes were teated using macroplate-reader. The
apoptosis and sub-population of T-lymphocytes were tested using a flow cytometer.

Nitric oxide production was tested using a Griess reagents.

The result were obtained as follow ;

1. AR increased the proliferation of thymocytes and splenocytes.

2. AS decreased the proliferation of thymocytes and splenocytes.

3. AR and AS decreased No production fron peritoneal macrophages.

4. AR and AS were accelerate T-lymphocytes apoptosis.

5. AR and AS increased Tc cells population, but decreased Tu cells population of
T-lymphocyte.
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