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x+12AA0RP+%UCTAAORDSO! T, °GE~UPEET , °GOET
0o T16pAAUCDIGTUEXTEECO0Rax+T2po 16T, °QuA0+02
Ca3yORNoEUN1@xCE-ERxATOT, °Guo 16NDY%¢ PAETEEE
EEAC-¢TOUPEET, 00021 1ypo I6EpTOAAEGTING 04
0&£°uU0» j ¢»UTAA; T120EG"60% 10", 6%PEET , *0£-T"
191, 0o 16»0 1400 1-NUPAEUTECA3y E¥AT PAYPEET
GUEESUTD§ CUPEET  *00UCA3YCOEE»TauAZ 0-TEED
TrEx£-Ox DE%j¢D T, %0 ¢2] 1% CYAEUSRUEOAZ{ TC
EGTTE-»GTAT "1y” Uhg  DEYUAYPEET , °Guo o~ 07eCa3y
0ap02;0-1&2EE»pUEY j CUPEET , ©0%- , EEAEGE TFNEO-
¥ HENXDOT _ °000x0%a»TO0 - ¢»0x+0AE~T-E+»0141 1y
&Y TUPEET | °pApo ToA” ThOREATEC EUEY
%PEET , °0u0 16uA0@02x+0ATOEY36Y%PEET , °0uolo
NB%e uA0202DO£3COYASAEEEACHALEXE . ONOPAL "pA£T
x0j BUTTOOEGCT» NS TTOE PERS - £ERUACET 1y NO
YEUYYPEET  °0po 16 . 2»1y0apo%é v I TELYPEET , 0o
16E+»0ECOOMUDSAEUTERG TFN-o CTO-~TATE€ " LPSEO»AU
00uY:°U - 00RERY: , LAKPEET , ° 0o T6£»0ECOOpYELYE30E
E¢ NO -CEGY%AEG SNPE sodium nitroprusside£@¢ SNAP
£ S-nitroso-N-acetylpenicillamine £§¢ GSNO £ S-
nitrosoglutathione£©uEOO WAYPEET , °0uo T6pA - CEGE+Y:E
peE@Tapj E£M4esEY
T2AE , °Au@x - xU%PEET | °Quo T6pAEGTTTATOTED
Ti» N§+a» £-ETETUPEET | °0po T6pATOUAE-TOACOAND
EOAXEE x+po 1600 ptaVAE~ T 1yDTT1-N§21021 j¢ DNA CT
O-1CAy%PucO%j CA<ELT, °0ESj ¢ TUNEL E%E«UEY: 24£-
-¢T0” 0%AA: UOEQAXEE (E T EU  RDSOO P EET , °Gpod
16£-ECEEOU 1EU{ CEUEXNDY, T, ©OpoT61y31190+Y:° k4
EaTTNS0A0AUAATTEEUNEAEDT .
1 2AATel-%-~
1.1 EpNe2AAT
1.1.1 EpNeT Tv£e18 ~ 20 ¢ “ADOA¥A+00D; EG.
1.1.2 EU Né EQ uAE© Ha» 20arE£" propidium iodidef
PIEQE UT »0 00 "% E& AE £ thioglycolate £9¢ p@ EQ Ax EE
£ dexamethasone £§¢ Ti p EO£™ glutaraldehyde £9¢ T° Ea
£ osmium tetroxideEB-» - NOE+0-£" spurr’s resinf€~1°x0
AAL( Sigma *«E%. RPMI-1640£~2°x0pA%l GIBCO BRL
1«E%. TUNEL E0%A°D¢PEICOEEAA £ RNase£QCU° X
A, KE proteinase KEE-1°xOpALU Boehringer Mannheim
1By, -ATR%A I'aE"cycloheximideﬁ@-‘:’:\Alﬂ SERVA 1«
E¥%20k- . DjAENACAE~1ox0U0YEAYCAEGTI2AAT3SE
EAEQEOYA%OTLG2(-0T6 ¢, .

1.2 EpNé-%-~
1.2.1 T, °0AaNg£C18 ~ 20 ¢ “ADOA¥A+00D{ E6E-°"
AgTi 1 "TE-A; T 1 ml A-DgEyli 1C»x¢EA 1% UT»u00
“YEAAEEATEO» TTE~°" T00+EpA - 15- EEE | 1CHYUPEET |
°0E T -OATTTEEEUNETOEY 999% T2UPEET, °0£8-00
1x10° ,0/ml %000 OU Au X T, °AaNg °4£ NuncE- pa
AG£B~0A°- 109% Dj AE N2 CApA RPMI-1640 AaNg OU
37°C 6%+ 5% CO, -0T4E Quene SystemE~AATUEOAUE-
12 h ©6%0EE” 6YAA; UPEOAXEEE "1 x 10~ * mol/LEQ™ AT
T,°0.
1.2.2 1, Eauc¥urU2i£°ETES 16YpAaNgj¢” I ATpA%p
EET,°0° A; 6NUE- 1 x 10° 6T, °00AT, °0LTE rubber
policemanf©®” 0AaNg °4ET 2T TAE-OAGT0-0n °iAf - E0108Y
OFNUE~°"3£12TT "¢ 17 j¢INE®{CERT, jC°UAR{ECD
E-jCE%E«E-JEM-1200EX T, EAUGYUE " JEOLE-EQ +%£0
1(J21 j CEAA-£-YOEUNCNT 80 kV .
1.2.3 0-T»AOJE+8YC - £ TUNELEEC TUNEL E%E«
£7terminal deoxynucleotidyl transferase£ TdTEOmediated
deoxyuridine triphosphatef£” dUTPEGhick end labelingE©°”
Gavrieli PEVUE[IA -1 gD .
1.2.4 DNA GiO-1CAY%#OUcO%EC®” Mebmer HEME[IA -1
<Y DD, g 0% 96 Ay %o OAVE EA »0 T4 T6 -0To Tp 13
£ computer documentation analysis systemf- CDASEOCT
GelBase/GelBlot ET%p£ " UVP ImageStore 7500E-0¢2U£O
x+A¢-016 .
ATUAYPEET , °0£-°" A; ,ONUA- 1 x 100 ,6£-0AT, °01T
“0AaNg°AETITTAE-AEDAEDY . °7 Schmid -%- 120k
NOE-PI EY%E«E-Elite A<E%T, °00CE” COULTERE-AALUED
2By, BYUYE Yim - €142 30 488 nmf--CEA1A2 30 633
nmEE-2C0A Multicycle -OTOET¥p - OTOE-T " LyUEEYOTE
Co£ "NCTp+TT4Ca£OT , °OEYA; uA36pO TOAE .
2 %a1Gel10AU
2.1 WPEGAXEEOOpYuo T6PAYPEET  ©OuAPTI-Ng+a»~
HOEQAXEEECO»003£0AX+10 T6O0UYYAUATCAaOE Y
ARG T Nouyef/PE% WAL~ OEQAXEE ¢ EOY£30D
EaERY-TuI3°T0UTSEAY-TUTSAUPAYKPEET  *Ouols. T0
ACOA 1 x 10° mol/L POEGAXEE™ Y AT02; T AEEAOOY:
YPEET , 200 T ph x+ ORE~p« 00 - CE+Yia3n T 18 U4V
UcHUU21TOEY%E-" 6%AA; UOEQAXEEE ™1 x 10~ * mol/LEO
“1ATE-0.5 h ©6°0Anj¢°0°ET %A+ T0+4» £-°00E0D
35107 6A¢EUA, T8£-%0% OUT | °0°F , hi£~TRAETE - 02Y,
OUEUA,T&0UTS. 1.0 h ©0£-°0°EODE%E«OELTEG3EY
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OEx” j¢ucxOAUTE RUAELE«OE ¢ €+RY: OUCEAaTAE TV
1£0 4.0 h ®0£-~%bEET, °OpA°OCETTEG3EXUOE ¢, Ruc
xOAUTEPAEYE«OE; €£-°GOE | 1%OA "EBE~°QOEOP»ULET
%2> phEUA | T&E~p«OPD T TazapAOAAUPATRAETA - 024,
0PPOT, °00PE-3y , RAUTE%UOEPAL 1 EOELE« 1A TAE~+62Y,
0P” 6A¢ TRAETAE-OUTRAETAOUTSE-" 0A; OTAGUACETCTA
%0y DI3EICO29h . %a10+iA+" 6VAA; LOEDAXEE ATOY
ESYPEET, °0 - CEGAEUO TODTT-N§1@0++4» .

141 1x10~* mol/L UPEQAXEE" !ATYPEET | °QpA
T, Educyu it
DiES, 1C»UPEET, °0%- 1 x 10™* mol/L MPEQAXEE™ 'AT 1.0 h ©6£-
YPEET | °0°(CEOPEUEOE LT EB3EXUOE X" £~pgxOAUTE | BUAEYE«
OE; e+RY OUCEARTA. °0AU36TO 0A; ¢ 0AYE-2¢0PDTTa+a
HAOARUPATRAETA- 024,

2.2 UBEQAXEE” 'ATYPEET, °GuA TUNEL E%E«N6DO

TUNEL -~ ¢EO-T»0x%0%1 2a°EEAAUCPA, -0%a
DNA DT3EPATTTEYEE- 9 CTO-1CAYHOpcO%OT A+ BT
°0E6%12a000202 DNA -0%ApAO» T »yAl. 00 EEUEC
O»00%TCTO-TCAYOpcOYCTAERT  °OES  1AG DPAT , °(
LolopA1g0ipOY%i2a-% -, TUNEL E%E«%a10TOE%ER
" OYAA UGEGAXEE ™ TAT 4.0 hE-%PEET, °0%, OBE« it
T0T2 TUNEL NoPO£ ™" 14 2£8-127000T, °03E TUNEL 08
P0. +iA+" 6%AA; NOEDAXEEOOUYYPEET , °0uolo.
2.3 UOEQGAXEEELYPEET , °0 DNA CTO-1CucO%3ETYx”
1672

DNA CTO-T1CAY%Cuc0%3E190+DOPATYx 16~ gEC
LTV, COpAEG» T100£958Y Ty, 3 A0 TOELE" 6YAA;
UOEGAXEE™ 'AT 0.5 h ©0 DNA % ¢ 2EY% - 0%a£~2¢36 TOEU
Ac187 8. 1.0 h°618 @3EpapTuAlYx” . pucO%%atac T
AE” 6YiAA; NOEOAXEEELYPEET , °0 - ¢EQpaDTpAuo T6EG
» +&» £°DNA +»°EEAAUCDA, - O%A3E 180 ~ 200 bp A
OGEy+TuALN%0CEUOEAL-TT. OA CDAS -0T6%-u@EGAX

EE"JAT 0i€0.5i¢1.0i¢2.0i¢4.0 h ®O¥%PEET, °GA-TT
» DNA PAEAYE %£0-0+312 0j¢16.37i¢30.72j¢
35.87i¢56.60. °TT"3£u0l6T, °0%-E®OaD{ E+36T01Y
x“ 10" gTatEE~" OA¢ UOECGAXEE " ' ATPAYPEET , °0.1E0-¢
EG DNA £-T» £-C00U%TOGE+YAE 0.5 hEOY 3ETOAE
CATUpA DNA TYx 1672100+,

%2 uOTB%PEET , °(0 TUNEL E%E«
DiEG, 1C»¥PEET, °0%- 1 x 10~* mol/L MOEQAXEE™ }AT 1.0 h ©0£-
119" E~TUNEL E%E«C61a%p2021 £ - A" 6+EYE® x 200£0

%3 PPEQAXEEQD - ¢%PEET, °0 DNA 1YX" 1670
DiEG, 2C»UPEET, °0%- 1 x 10™* mol/L WOEGAXEEx+0A 0j¢0.5i¢
1.0§¢2.0j¢4.0 h ®6£~1% Ci 0~ 1CAy %O 0%%i2a1Yx" 167 g.
CEOOO0L 0 hEE» 1£°0.5 hE»2 £9.0 hESES.0 hEXER.0 h.

2.4 UPEOAXEEOOUYYPEET , °GuApabTuols -4
AQOAA+ERT , GEBTONOTHT, 0x+0UAU - OT6EX3610
100+DOPALOTE -AE-2¢E U%YPOT6 -8, 1EUEEYT , °OpA
O TOAEYISEY TOACAGOAA+EYT  °G0CYT 24 - ¢ TOE-" OY%A
A UPEGAXEEE "1 x 10~ mol/LEO” JATYPEET  °(361010
O+POUANO 16 - £ T4 4£0 PPEGAXEE ™ ! ATE+Y&0%30£A
HOT6-80%A=TO . T3UE-0To%ata+iA+£-Y-PPEOAXEE !



i® 539 j@

AT 0§¢0.5i¢1.0i¢2.0i¢4.0 ©T 8.0 h ¥PEET, °GpApo

16AEE " % £0-0+0T12£°0j¢18.0i¢25.5i¢36.3i¢56.4j¢

76.1. +iA+0U 8 h AUYPEET, °GpApo 10AEERxAUBENAX
EE 1ATE+%aN03afg06, R. 08 CDAS -0T6%ALa+ERN -¢

TO£E-AE%T , °OESPA36PAPO TOAECT CDAS Yl 2ApAL-~qT
» DNA 2EAY»U+%0»0A£-~2TA+ DNA CTO-~TCAY4CucOY
25 13ECO»00 1801 DOPAO 16T "DONDY - - " £~0a¢ ETOU0
16T, Ox=3%IxUE - pATAc - 0T6 .

8.0h

il 68

1% 4 UOEQAXEEQQ- CUPEET, °0 DNA pols-a
DiEo, 1C»UPEET, °0%- 1 x 10~ * mol/L POECGAXEEX+0A 0j¢0.5i¢1.07¢2.0j¢4.0 hj¢8.0 h 0£-A+E%T °00G%i2a DNA pols-4.

ETE60D1@DT 1-N§2021 j ¢ TUNEL E%E«j¢DNA Ay
%OUG0%00Y:C A+ELT , °GEBPAOT6 - AUEY:1 28%A10%0TOEY,
AE” 6%AA WOEGAXEEE 1 x 10* mol/LEO” JATELHPEET,
HaDT jCYI36AE R, 0aP0%ati¢EAUTAEY OYAA: LOEDAX
EEMA” JAT¢ECTEUj ¢, BDE00- ¢°UA"%PEET, *G0UAUNAT,
°Quo T6£-0aT2¢ TEU j CEUELAERAT , °Qpo 161y310DuADT
T-jCEG» CTEUTITrATUEO202u0 16 100++4» TA10AEE
pPP0. T-E+£-TOACPAKALO»LTOEYE-YOEE - ATRY.A T2£-
YPEET, °Guo T6AETPA+T0+8» E£-+TA+UPECGAXEEEAUT
1y2,,DEPACT3EP° °x OE LS EE PA X2l (i OE EY g OO vidip
EET, °GuApols.

2T % 1A Tx

1 Richardson B CE4.alwani N DE-Johnson K JE-et al . Fas ligation triggers
apoplosis in macrophages but not endothelial cells. Eur J Immunol£-
1994£24E£7 1 1£82640 ~ 2645

2 Adler BE~Adler HE-~Pfister HE~et al. Macrophages infected with

cytopathic bovine viral diarthea virus release a factorE™ sE@capable of
priming uninfected macrophages for activation-induced apoptosis. J
Virol£-1997£-71£4£893255 ~ 3258
3 Munn D HE-Beal A CE-Song DE-et al. Activation-induced apoptosisE®
developmental regulation of a novel cell death pathway by macrophage
colony-stimulating factor and interferon gamma. J Exp Med£-1995£-181
£71£8°127 ~ 136
4 Mebmer U KE-Lapetina E GE-Brune B. Nitric oxide-induced apoptosis
in RAW 264.7 macrophages is antagonized by protein kinase C- and
protein kinase A-activating compounds. Mol Pharmocol£-1995£-47
£74£8°757 ~ 765
5  Mebmer U KE-Brune B. Nitric oxide£ NOE€in apoptotic versus necrotic
RAW 264.7 macrophage cell death£°the role of NO-donor exposuref-
NAD* contentEand p53 accumulation. Arch Biochem BiophysE-1996£~
327£71£8°1 ~ 10
6  Singhal P CE-Reddy KE-Ding GE-et al. Ethanol-induced macrophage
apoptosisE%he role of TGF-beta. J Immunol£-1999£-162£ " 5£€3031 ~
3036
7  Bermudez L. EE-Parker A£-Petrofsky M. Apoptosis of Mycobacterium
avium-infected macrophages is mediated by both tumour necrosis factor
£°TNF£0and FasE-and involves the activation of caspases. Clin Exp
Immunol£-1999£-116£™ 1£894 ~ 99
8 Brown S BE-Savill J. Phagocytosis triggers macrophage release of Fas

ligand and induces apoptosis of bystander leukocytes. J ImmunolE+1999£-



i9540 j»

162£ 1£EUR0 ~ 485

9 16 0+0++a. xé0 AaNg'iEd. ++YO£CEEARTAEG36°®EGE~1993.
185~ 189
E Z. Teckniques for Tissue Culture. BeijingE®People Health PressE-
1993. 185~ 189
N§36°=EGE1984. 125
Hong T. Biomedical Ultrasturcture and Electron Microscopy. BeijingE®
Science PressE-1984. 125

11 Gavrieli YE-Sherman YE~Shmuel A. Identification of programmed cell
death in situ via specific labeling of nuclear DNA fragmentation. J Cell
BiolE-1992£-119£" 2£E8U93 ~ 502

12 Schmid [E~Uittenbogaart C HE-Keld BE-et al. A rapid method for
measuring apoptosis and dual-color immunofluorescence by single laser
flow cytometry. J Immunol MethodsE-1994£-170£ " 1£€8°145 ~ 157

13 Nguyen K BE-McCombe P A£-Pender M P. Increased apoptosis of T
cells and macrophages in the central and peripheral nervous systems of
Lewis rats with experimental autoimmune encephalomyelitis treated with
dexamethasone. J Neuropathol Exp NeurolE-1997£-56£ " 1£8958 ~ 69

14 »EPPDTE-2«OAO«E-»E  »0£-pE. AGOAT2%1%%12ap0 160¢EUYPEE
T, °0AU pH pAza»— . pUO»%ii0%” 6N8NSL £-1998E-18E 2£E°143
Huang X XE-Bao Y YE-Huang HE-er al. Journal of First Military
Medicine UniversityE-1998£-18£ 2£6°143

15 Hale A JE-Smith C A£-Sutherland L CE-et al. ApoptosisE®molecular
regulation of cell death. Eur J BiolchemE-1996£-236£1£8°1 ~ 26

16 Nicoletti [E-Migliorati GE-Pagliacci MCE-et al. A rapid and simple
method for measuring thymocyte apoptosis by propidium iodide staining
and flow cytometry. J Immunol MethodsE-1991£-139£ 2£89271 ~ 279

17 Tsao NEd.ei HY. Activation of the Na* /H* antiporterE-Na* /HCO; ™/
CO;%"  cotransporterf~ or  Cl~/HCO;~  exchanger in  spontaneous
thymocyte apoptosis. J ImmunolE-1996E-157£ 3£8°1107 ~ 1116

Study on the Apoptosis of Macrophages Induced by

Dexamethasone. HUANG Xing-Xu£~CHEN Lian-Bo'*-
BAO Yong-Yao'*E-PIAO Ying-Jie'®£~HUANG You-Guo

£ National Laboratory of BiomacromoleculesE-Institute of

BiophysicsE~ The Chinese Academy of Sciencesf£~ Beijing
100101£~ China£» "®Central LaboratoryE~ First  Military
Medical UniversityE-Guangzhou 510515£-China£®

Abstract By transmission electron microscopyE"DNA
agarose gel electrophoresisE~flow cytometry and TUNEL
stainingE~changes of the murine peritoneal macrophages
treated with high dose of dexamethasone were observed.
The results clearly showed thatE-treated with high dose of
dexamethasoneE~ the macrophages presented various
changes in ultrastructureE® chromatin condensed and
abutted sharply against the nuclear membranef£— and
cytoplasm condensed. Half hour after dexamethasone
treatmentE7 DNA ladder was visualized by agarose gel
displayed TUNEL

positive. The characteristic apoptosis peak of DNA was

electrophoresis. The macrophages
showed by flow cytometry. The results indicated that the
macrophages treated with high dose of dexamesathone may
develop apoptosis rapidly and efficiently.

Key words  murineE-peritoneal macrophageE—apoptosisE-

dexamethasone



