NERTIPRIRERE B 18% BR
K.ILM.S. Vol.18, No.2, 1997.

Yrio] T-lymphocytes ¥ ¢t Macrophage®l

2 #

'SAlchgtm stozichet - *RBchD stolnichst - PR ATHSiT oiTicyst -
‘SMohstm Riolneioys; - 5°A4:Ho+—1 oFsiry 3}
Hae' - 248" BHEu - ojds® - 25t exje’
1. ¥% & & KR WY BtE ek A
o= FWUB‘@}‘? B 7IE L5l 9
KEEEEY FHSY S8}
FEAZ W WAl OE - FEE ) Taehd RERET @S85

Fi - 25727 vehda, Axols SEE
ABTRENA 283 Ago|d?.  HAe)
BEl ek @il YoM - RKLETAE
PEfhRe] o] o] AujHolAE, ) Eft
----- &3 pEe) Woh, 283 R BAMSE 9
2o EIL7t AME AWsle] dojdtim &
qou £ - Al o2 AE KR, B
IR, EESe) 2 wwEe skl ol
3k A= el R o Aol oYz W
2ol 9% Aoltietm FAHc Ed
Wike BRES MBS, HRY BEXtE &K
MFR - [FBETT - WERES, EHES S
MRS, Efhe] BIEE XaBeas Fgue
2 Q% BMEMR - MEERS PEe BERY
olg}ste} o] SFES] ¥ ABTE
k- FJYE MR 9% REoE HEE
o} gttt

ol2lg Ee) FEY =AY ARYE
tstA Ausel fEH, 1 F #e AR
7 AW HEF MBS BRER - P

o T%E Qo TR - BUkFE
A Eo) gmt 5-?%*01 g £ dfld] &
3 L EHER L EAQ 09 A

Zt3

Jurle

ISk AFAEAIL 9
9ol elsted o} Foin R4,

o el Bex e ARAT
Fgert mlEs) Wl A FREES A
BEHE ASRE WEMY EEE R %
BRA 9T Foe) dBOE T T shE

AMEE Y #EHE TiEEe XA Y
R e EAE AW Rz T-

lymphocytes 2 [EH macrophages®l "]A =
pue BANAD A HEEO AU/
Basts wholch

1. BEirE 2 G
1. M

1) &8

B Ao A3 ME(Bambusae Caulis in
Liqguamen)& {3 ista @ejads 25
W ol ALEsE Ao 3000mME 7Y
o Y I TAAZRSH EU(o]d
BCLol2t &) 795mgg ol A¥o AH&3ii
.

- 927 -



- KERrmieeit F18% 2% -
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B Ao A7 mouser BALBR/cA 18%+
2 FHL |E 20+£3C, §E 55E5%,

light/dark 12A17te] Ab&ZPAAN 159 o4
4827 ¥ AHgstact

3) ilgE 2 ssH

Ao A A%E DME medium,
lipopolysaccharide(LPS, 026B6), MTT, v
-interferon(v-IFN, = Huv-IFN),  zymosan,
sulfanilamide, lucigenin, propidium iodide,
Ficoll-Hypaque, N-Naphthylethylenediamine
ZHCl, proteinase K, ribonuclease A& Sigma
Co., RPMI 1640, FBS, trypsin, thioglycollate
£ Difco Co., PE/FITC conjugated anti-CD4,
anti-CD8, anti-B220 2 anti~-Thyl antibody
= Dainippon Seiyaku Co.& AME3l3loH, 7]
B} Ak AEugFE € 15 AYE AHEE
ATk AFE7ITE multi-well plate(96-well
and 24-well, Costar), transwell(Sigma),
microplate reader(Dynatech MR5000), CO:
incubatdr(Vision scientific Co.), luminometer
(Berthold 96LP), flow cytometer (Coulter
EPICS-XL)5& AH&3tith

2. Ak

1) T-lymphocytes®] apoptosis T

ul 9~ 5ulalE 1702 o BCL 25mg/kg
& vhe2o) 1Y 13814 747 AFFA § &
A whg-2el FAHE HEstd Wysocki’
2 MizelE¥9) 922 T-lymphocytesE 2
glgtgict. &% F4E& DPBS-AE ¥
petri disholl A ZA &3l BF ¥ stainless

e

mesh® 33l 23 AA§ olg, 1500rpm
A 1087 FAESATE Lo AEE

DPBS-Ao AFEFAIA 33 98 H5F %
223 T-lymphocytese] &g 2L AN EF

& 02%

'PE-anti . CD4/FITC-anti

trypan blue exclusion®} &2
hemocytometer2 & A 3l4th,

T-lymphocytess]  PI  buffer(0.1% Na-
Citrate+0.2% Triton X-100)sl &3jA|7)
propidium iodide(10 pg/mb) 20uE 2o =
Wyatal A 30 #71 |43 £, flow cytometer
2 sub-Gl peak® #EsAT.

2) Thymocytes % Splenocytes<]
subpopulation HIE

A48 DI 54 PH22  thymocytes Z
splenocytes& #23 ¥, ATHF94E RPMI
1640 WA 2 343k 96-well plated] 1x10°
cells/mt. BEZ  HEd  thymocytes:
CD8 monoclonal
antibody £, splenocytes= PE-anti
B220/FITC-anti Thyl monoclonal antibodyZ
o] FF At 4°CollA WFAZ T, flow
cytometer(excitation: 488 nm, emission: 525
nm-FITC, 575 nm-PE)& o] &3t
subpopulation® A& H .

3) IE¥* macrophages®] phagocytic activity
il .

BCL 500mg/kge vh-¢-2o] 19 134 743t
AFEGRAT. 449x BEFE 3%
thioglycollate 2m¢E E7o] Fo&lx, 84
w28 AFEFste E4AsAT B4
cold PBS 10ME FY3td FZAEE FHs3}
1, 4£°ColA 1,300 rpmeZ 1083 Y485}
o} RPMI ®lx2 23 A% &, A 120mn
petri disho] 23 CO; incubatore} A ui ok
T o, 2417 Foll RAFHA @ AXE A
Astz, 728 AETE cell scraper® Eo}
macrophages & A&t

Chemiluminescence 732 luminometer&
ol&&d 37°CHA  EFHIIL FAHE
microplate(white)&] Z welld] FHlE AEF
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4 50009} lucigenin £ 50uE ¥ i 37°C
oA 1583 WA F zymosan £ 304t
£ 7 5% FEez 608 ¢
lucigenin chemiluminescence® 33t ®,

4) JEkE macrophages® ¥
nitric oxide BIE

A48 3% 3%
macrophagesE 24 well plates] welld 1x10°
cellse £F3F T 4 wellol LPS lpg/mést v
-IFN 25 units/m¢E #H7}shA €& 3 H7t
3 Fo2 EF3o 37 °C COz-incubatoroi A
24 ANZF uiok3dt 3 AP nitric oxide(NO)Y¥
& Griess A%ko2 A3, wix) 1004
¢} Griess reagent(1% sulfanilamide + 02%
N-Naphthylethyl-enediamine 2HC| + 25%
HiPOs) 1008 EF3E 96 well plated] ¥
3 570mmo} A microplate reader® JFFE=E
ZAstd wg g NaNO:o| HFMel 2
B NO¥E A3t

AHEHe

FU%  desz
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1. BCLO| T-lymphocytes2| apoptosis
of DiXl= #R

T-lymphocytes®] apoptosis T & Wz
FoA 57£07(%)elRed, BCL FoA+FE
141£12(%)2 dixTo] vl dx3 F7het
itk ol BCLel AAddA THEE
apoptosis®] 93] wiAgn Y& o9l

7ol t}(Fig.1, Fig.2).

2. BCLO| thymocytes2| subpopulation
off O|X|&= BR

Thymocytes®] subpopulation®] 7% CD4’
AZE Z2TAM 91105(%)oiem,

B FZL 144+11(%)E 2T H)&] CD4’
A X 2] population®] F7H=% ok

CD8" Axe dxToA 33106(%)°1L
o, BCL £9T2 14F03(%)E diZT ¥
3 CD8" MXE9 population®] ZAF ATt o
+ BCLe] Ty Al¥9 populatione ZF7}A7)
I Tc AE9 populatione ZAAXNFTE Z7
Z BCLe] T HAX%F helper T A¥xe
population® F7HA1A T M X 93 =j7is
t WYgse ZFn ULE AAEtE Hel

H(Fig.3).

3. BCLO| Splenocytes?| subpopulation
ol 0lxls HE

Splenocytes®] subpopulation 7Z-$ th&T¢]
BAEE 421206(%), THE= 237%£23(%)
ollen], BCL FoToAH BAEs 437+
1.1(%), TAEE 265221(%)2 iz ¥
ol7} i%ith o} BCL®l splenocytes®l
population®] ¥ FFE FA & AAStE
Aoz BCLE AAUelA splenocytesE tHe
thymocytesol Q38 Fof AYEFE XA
A& ovEte ZolthFig4, Figh).

4, BCLo| f&Ehe
phagocytic activityof] O|X|=

£7} macrophage]
R A, g2
phagocytic  activity 7}
(Fig.6).
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‘5. BCLO| Bgf* macrophage2| nitric
oxide 40| O[X|= HR |

E7} macrophagedld AAEE NO %2
7oA 98%£03xM ol%lew, BCLE ¥
o3 TL 135204 ME E ) Hsl NO
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A3 232 BCLO] 8% macrophageE &
A5 AT AEE Yv)ste RolHFig.7).
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431G, dAH o zE AR AV E
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Table I. Necrosis®t Apoptosis®] ®]iL

| Apoptosis Necrosis

Stimuli physiological Pathological
Occurrence Single cells Group of cells
Cytoplasmic . Very early
organeiles Late stage swelling swelling
Lysosomal

enzyme Absent Present

release

Convolution of neclear Disappearance
Nucleus Joutline and breakdown (Karyolysis)
{karvorrhexis)

Nuclear Compaction in Clumping not
chromatin | unitormly dense masses|  sharplydefind
brelzlliiﬁwn Internucleosomal Randomized

Cell Formationof apoptotic |Swelling and later
bodis disintegration
Phagocytosis
by other Present Absent
cells
. Exudatl\{e Absent Present
inflammation
9 nitric  oxide(NO)¥  L-arginine®l

NO-synthetase (NOS)7+ 2838l AAFHE
Roe B NOSE constitutive NOS (cNOS)$H
inducible NOS(INOS) 2 F®7} 129 cNOS
= vascular endothelium % brainellA], iNOS
= 84353 macrophage L o2 A XA
2ASYNY. NO9 fFAe MR -
MEEFAETHEEE - Mmool <18 fuRfES]
fEFl - TS AlES] HREZERES de A
=

=]
FHoz g#i g olg FLHoUE I
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Tu ® ¢ macrophage?! phagocytic activity
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V. 5 &

HEE R O#ES T mouse thymocytes ¥
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3. "€ peritoneal macrophages nitric

T AZ
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Fig. 1. Effect of Bambusae Caulis in Liquamen(BCL) on DNA fragmentation of mouse
T-lymphocytes.
BCL(25mg/kg) was administered p.o. for 7 days. T-lymphocytes were prepared
from BALB/c mice thymus. The cells were lysed in a hypotonic solution mixed
with propidium iodide. DNA fragmentation was analysed with flow cytometer.
Each bar represents the mean*SE of 5 mice.
*, Significantly different from control group(P<0.01).
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Fig. 2. Histogram of T-lymphocytes DNA fragmentation induced by BCL.
DNA fragmentation; excitation: 488nm. emission: 620nm
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Fig. 3. Effect of BCL on subpopulation of mouse thymocytes.
The subpopulation of thymocytes were determined by flow cytometry after staining
with CD4-PE and CD8-FITC mAbs.
*, Significantly different from contro! group(P<0.05).
Each bar represents the mean*SE of 5 mice.
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Fig. 4. Effect of BCL on subpopulation of mouse thymocytes.

The subpopulation of thymocytes were determined by flow cytometry after staining
with B220-PE and Thyl-FITC mAbs.

Each bar represents the mean*SE of 5 mice.
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Fig. 5. Histogram of thymocytes and splenocytes population induced by BCL.
Thymocytes: CD4-PE and CD8-FITC mAbs
Splenocytes: B220-PE and Thyl-FITC mAbs
Flow cytometer: excitation; 488nm, emission; PE-575nm, FITC-525nm
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Fig. 6. Effect of BCL on phagocytic activity of mouse peritoneal macrophages.
Peritoneal macrophages were cultured in DME media mixed with opsonized
Zymosan. : :
The chemiluminescence was measured with luminometer at 5 min. intervals for 60
minutes.
Each point represents the mean from 3 experiments.
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Fig. 7. Effect of BCL on nitric oxide production from mouse peritoneal macrophages.
BCL was administered po. for 7 days, and 3%-thioglycollate was injected ip. at
the 4th day. Peritoneal macrophages obtained after 2 hrs. adherence period were
cultured in RPMI1640 media with LPS and YIFN.
Each bar represents the meanT SE of 5 mice.
*; Significantly different from control group(P<0.01).
Normal; Nitric oxide( #M); LPS and IFN non-treated group(1.8%0.3).
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ABSTRACT

Effect of Bambusae Caulis in Liquamen on
T~-lymphocytes and Peritoneal Macrophages

'College of Oriental Medicine, DongShin University, Naju 520-714,
2College of Oriental Medicine, WonKwang University, lksan 570~749,
3College of Medicine, Pusan University, Pusan 609-735,
“College of Natural Science, WooSuk University, Samrye 565-701,
*College of Pharmacy, WooSuk University, Samrye 565-701, Korea

Hyun-Woo Jeong‘, Sung-Yong Kangl, Jong—-Hyun Han?,
Worn-Suk Lees, Chan-Ho Oh* and Jae-Soon Eun’

The purpose of this research was to investigate effects of Bambusae Caulis in
Liguamen(BCL) on T-lymphocytes and peritoneal macrophages in mice. The apoptosis and
subpopulation of T-lymphocytes were tested using a flow cytometer. The phagocytic activity
of mouse peritoneal macrophage was tested using a luminometer. Nitric oxide production was
tested using a Griess reagents. BCL induced T-lymphocytes apoptosis. BCL increased Tu
cells population and decreased Tc cells population of T-lymphocyte, but did not affect
splenocytes subpopulation. BCL increased nitric oxide production and phagocytic activity of
peritoneal rmacrophage in mice. These results suggest that BCL regulates the immune system
in consequence of an increase in helper T cell population and macrophages activation.

Keywords ; Bambusae Caulis in Liquamen, Apoptosis, T-lymphocyte subpopulation,
Phagocytic activity, Nitric oxide
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