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制备大 鼠腹膜炎模型，用放免法测 P( 含量， 

Fdin-酚试剂法测蛋白含量，邻苯三酚一NBT法测 

SOD活性，竞争性蛋白结合法测 cAMP含量． 结 

果：组胺致炎时，SG 10—20 nag·kg。。im减少渗 

液量；角叉菜胶致炎时，SG 20 nag·kg|1 im使渗 

液量及其中P( 含量减少，SO D活性增加；花生 

四烯酸致炎时，SG 20 nag·kg im抑制 Neu中 

cAMP浓度下降，减少渗出液中P( 含量． SG 

也使三种腹膜炎渗出液中Neu计数和蛋白含量减 

少． 结论：SG通过抑制 Neu游走及 rV,E2合成、 

降低毛细血管通透性、清除氧自由基而发挥抗炎 

作用． 
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AIM：To examinewhether quercetin(QLle)might 

induce apoptmls in human leukmfia HL-60 ce1ls． 

METHODS ：DNA fragmentation硐砸 vk~ tlized by 

aga gd electrophor~is． Inhibition of prolffera- 

ti∞ w&s measured with a eolorlmetrie M'TT-a~．．ay． 

The DNA degradafima w∞ determined us-呲 flow 

cytc~etry， and the microscopic chal~ were 

observed by an dectron microscc~ ． RESULTS： 

Que15—120 “nd ·L一 elicited typical alx~tosis 

morphdogi~  c}1a|1 郾 including mndensed 

chmmatin，nuclearffsgmentation ，and reductionin 

volume． DNA fragmentation andDNA degradatima 

m a ma11rl口 in HL60 

∞1ls． QueinhibitedⅢ ．_60 ceⅡproliferation． The 

values of and 95％ mrdi&neelimitsm  43 

(30—61)txmol·L一 after 48-h treatment with 

Que． CONCLUSION：Que induced alx)ptc~is in 

HI．-60 cells． 

Quercetin(Que，3，3 ，4 ，5，7-pentahydmxy 

flavone)is a natural bioflavonoid exe~ing many 

biological effects 。。 Que exerts growth— 

inhibitory" effects on human breast， ovarian， 

leukemia． and col0n cano celIs[6别 It was 

suggested tkat Que might be the parent compound 
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of a novel class of anticancer agents． To gain more 

information on the therapeutic potential of Que we 
-

vvere prompted to examine the apoptotic effect of 

Que in this study． 

¨L1ERIAI AND METHODS 

R lb Que was purchased fr0m Shanghm Second 

Chemical Reagent tory (900905)； 3一[4， 5一 

dimethylthiazo~2一yl J 2，5一dipbenyl tetrazolium hr．'aide 

(MTT)andRPMI 1640werethe products of SigTna 

GelI眦 I Human Jmke~fic 60 eell line was 

kindly provided by A：-．scc Pmf CHEN Zi一3：in (Jiangsu 

Institute 0f Hematology)，and惭 ／l~ia-itained in RPMl 1640 

supplemented with 10 ％ fetal calf sertlm．benzyl Exmidllin／ 

streptomycin100 kU-L ‘，and L—du啪 ine 2 rnJn -L—1． 

Cellswere keptin 5 ％ C02+ 95 ％ air at 32℃ and used 

whenin exponent growth． Que was dissdvedinM龟SO 

and diluted in medium immediately before each expf~iment 

withtheM白SO <0 1％ ． 

1vITr-as~y lnhibition of proliferation aftef 1IICUbation 

with ( e was measured in a cdiorlmetrlc M I r_a跚 v【引 

Single-edl s~ ons welle prepared， ceils Wf,l~ o：xmted 

using a hemoeylometer and then dispersed in replicate 96 well 

microfiter plates with 2×108 cells·L (100止／wd1)in 

RPMI】640 stJpphnnented as ab ． Que 3．25 120 Omd 
。 L wele added immed iatdy after plating n Ie ahsorbance 

w&5 tTt~ llred oft I3(3-3022A ELISA micro-p／ate Reed e~at 

540 rIm． 

Flow e~ try The DNA degradation which often 

precedes visibly detectable apoptosis w  determined directly 

using flow cytometry． Ceils were harvested and fixed The 

distribution ofDNA 0olllen L~ofthemtlsinthe cdl cycle、怖  
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deten'nined．andthe cellswithDNA contentle站 thanthati11- 

the q phase，indicating apcptosis"or-ere detected using an 

FACSflow cytoraetex(EPICSXL，Coulter，USA)，andthe 
data were processed by multicycle DNA too．tent and oell cycle 

analysis software (mpyright： 1994 University of 

Washingtor0 Thefom~tiortof a disdnct cell cycle region 

(A0) below ／C-1 phase after Que_廿eaⅡn髓t was 

characteristic of cdls undepgolng the I)NA degrada tion 

assodated with apoptosi~． The％ of events in the A0 regjon 

w&s calculated 

M ph 0酊 The ultrastructura]appearance weaTe 

olre．rved under a tachi 600 deemm micmsmpe． Cellswere 

seeded at a}ligh oell density(5×l odls／plate)on1o0mm 

×200 rrtrn plates andtreated withQue 7．5—60 pmo1．L～． 

Ah茁 48一h ineubafie~．the l暑xex,,~e harvested，fixed and 

v】。刊  I1J 

DNA dec廿ODb0峭 b【 J M ter 48一h incubation wi th 

Que，fragmented DNA was a【1aly∞d by electrophoresis． The 

cdlular IM  was extracted ． yzed． dectmphormed in 

1．5 ％ aga gel， and visualized by ethidium br~nlde 

T gd w photographed under Lrv light 

Stalistks The r~ults expressed as ± 5．and 

assessed by ． 

REslII 

Growth-inhibitory effect HL一60 celts exposed 

to Que 60 tanol‘L一 revealed an evident 

antipmlifemtive action at 12 h(Tab 1)． 

Tab1· Anliproliferative s~tionofquer~tinollHL-60tells 

目=6 experiments(2x10s edls·L～，100~L／weR)．x± 

>0．0S， P<0．01 tt ． 

MTT／A540 

Control q】e 60 l_L 

Que produced a dose—dependent inhibition of 

eel1 growth after48．h treatment(，=0．9844，IC5n 

and 95％ mnfidence 1imitswere 43(30—61)／*too1 
·L一-(_rab 2)． 

DNA fragmentation lntem ucleosoffml DNA 

damage in HL-60 cells was readily detected 48 h 

after treatment、 th Que 15—60 gmol·L一．in 

Tab 2． Effect 0f恤 ∞ prab ferafion and[ipoptosisinHL- 

60嘲Is at鹅 h． =6 expe~ ents(2 x1 celts·L～， 

100 ／wel1)，x± ． 

-P>0．05． < 0．05，cp<0．O1 contro1． 

which a typical ladder of DNA was seen． In 

mmparison，no obvious DNA fragmentation from 

HL-60 cells treated with Oue 7．5 gznol·L一 and 

Me2SO(0．1％)weYeob~rved(Fig 1)． 

L 

ng1． haternm：leosmmalDNA fr~mentagoninHL-60 cells 

treated with恤 蛔 鹌 h． 

DNA degradation byflow cytometry Contm1 

andQue(3．75—120 gznol·L一 )treated HL 60 

cells for 48 h were analyzed by flow cytometry． 

The apo ptotic oell po pulation was calculated by 

&terming the％ of cells with a DNA mntent less 

than thatof G1 phase．At48 h aftel"addingOue15 
— 120 Mmol·L一 ，27．1 ％ 一 58．9 ％ collected 

events were loeated in a sob-G|一phase position 

(A0)， consistent with cells undergoing DNA 

degradation during apoptosis(Tab 2)． The HL一60 
cells exposed to Qtie 60 gmol·L0 showed a time- 
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dependent increase of apoptotic cells 

24 h ofQuetreatment(Tab 3)． 

starting after DISCUSSION 

Tab3． Effect ofQm (60 panol·L )OI1 apoptmisinHI．- 

60 cells a=4 exp 加曲ts(2×10窖cells-L-。，100 ／ 

wel1)，x± ． >0．05， <0．05，cp<0．O1 conlro1． 

Time／h kpoptotic cells／％ 

Conirol Quemetin 

Morphological challg~ The uhrastructural 

features of a representative apoptotic HL-60 cells 

treated with QLie 30,Lllri~O1．L。。f0r 48 h wem shown 

in Fig 2 The cell volume reduced． indicating 

shrinkage of cytoplasm，and the plasma membrane 

remained well defined． The chromation became 

condensed， and rlucleus with the formation of 

apoptotic body WRS seen． Thus morphological data 

strongly suggest the occurrerlce of apoptosis in 

HL广60 cells treated with Que． 

The present study revealed the occurreilce of 

apoptosis jn HL-60 cells treated with Que． 

Ultrastructural studies of the fragmented HL一6o 

celIs revealed that the cytoplasm was extensively 

condensed wi th the cellular organdies remaining 

intact The preservation of cdlular membranes and 

organelles is orle of the most reliable markers of 

apo ptosis|II1
． The morphological evidence present— 

ed heDe is consistent with arl apoptotic mode of 

death ofHL-60 celIstreated withQue． 

The intemucteosomal fragrnentatlon of DNA． 

which resulted in a ladder type pattern comprising 

180 base pair intervals in gel electmphoresis，Was a 

key molecular event reported in apoptosis．In our 

experiment．a ladder of fragmented DNA from Que- 

treated HL一60 cells Was seen． DNA degradadon 

characteristic of apoptosis may be determined rapidly 

in single eells using flow cytometry by monitoring 

the loss of nuclear DNA．subsequent to endonuclease 

activity resulting in apoptosis． Our results showed 

that 48 h after Que treatment．27．1％ 58．9 ％ 

of collected HL-60 cells were loeated in a sub-G．一 

Fig 2· 叨 罄hⅥctI玳 ofItR~0。e№treated with QI．efor 48 h． (A)Conlrol，x 8000；(B)Qae 30 r ·L-。
， x8呻 0 
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phase position oonsistent with cells undergoing 

DNA degradation during apoptosis． Taken togeth— 

er，our data provide strong evidence that Que 

indueed HL一60 cells apoptosis 

TheⅣrrT assay quantifies metabolically viable 

cells by their ability to reduce MTP Our study 

also demonstrated that Que suppressed HL-60 eell 

growth in a dose-dependent manner using the MTI" 

assay． Recent data indicated that Oue increased 

DNA fragmentation indueed by dexamethason in 

Nb2 lympboma cellsL J and by hyperthermia in 

K562 and KU812 o巳11sL“ Our results confirmeel 

for the first time that Oue e~cited apoptosis in 

HI~60 cells． That Que initiated whether directly 

by DNA d~'Tlage or by signal from glucoeortieoids， 

calcium，ionophore，growth factor withdrawal or 

aging，remains to be clarified． 
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槲皮素诱导人白血病瑚，60细胞凋亡 I，9 7了
． f I、 f ， 

苎一查，盎 ，顾振纶 (苏州医学院药理学教研 
室， 放射毒理学教研室，苏州215007，中国 R ；； 
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关键词 ； DNA损伤； 

HL-60细胞；培养的肿瘤细胞 白盘拓 

目的：研究槲皮素是否能诱导人白血病 L60细 

胞凋亡．方法：应用琼脂糖凝胶电泳法观察DI A 

碎片；采用流式细胞仪检测DNA断裂；电镜技术 

观察凋亡的形态学改变，用 MrT测定法测定细 

胞增殖． 结果：槲皮素 15—120 I d·LI1诱导 

HL-60细胞凋亡，电镜观察到典型的形态学改变， 

电泳显示梯状条带，槲皮素能剂量依赖性地触发 

DNA降解及抑僧细胞增生(IC-~o和95％可信区间 

分别为43(3o一61) d·L_。．结论：槲皮素诱 

导人白血病 HL-60细胞凋亡． 
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