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Effects of 10-hydroxy-2-decenoic acid on phagocytosis and cytokines production 

of peritoneal macrophages in vitro 

WANG Guo-Yan ，LIN Zhi—Bin2 (Ltepartmmlt Pharmacology，School Basic Medical Sciences， 。 

Beijing Medical University，Beijing 100083，(7~ina) 

KEY WORDS 10--hydroxy—-2--decenoie acid；per- 

itoneal macsoph~es； tlJ_r／lor necrosis {actor； 

interleukin-1：cultured ce1ls 

AIM ：To study the e{fe~t of 10一hydroxy-2-decenoic 

add(HDA)onthemaerophagea activity of ratsin 

tro． M硎 0DS：Tom曲删 thedfectsofHDA 

on pha~ ytods， the production of antlmmor 

eytoklnes tulnor necrmis factor (TNF) and 

interleuldn-1(ILL一1)in vitro． RESULTS：唧 A 

50，100mg’L prorated pI1ag∞州 c activityfrom 

0．353±0．017 to 0．39±0．04 and 0．382±0．017 

A，in∞强sedn 8Ild IL-1 productionfrom 0．23 

±O．叩 ％ 协 O．43±0．04 ％ ．0．47±0．04 ％ and 

fmm 2384±180 to 2943±295，3825±450 dpm， 

resti vely． CONCLUSION： 11le upregutating 

effects of HDA on phag0cy协豳 of PM0 and 
production of TNF．IL1 ec~atribute t0 the host 

antkUlnor and hnnuⅡ 加flodl】lating n1ech剐：li啦 ． 

1O-Hydfoxy 2一decenoic acid (HDA) an 

unsaturated fatty acid as all active component， 

extracted from royal elly HI)A increased 

phagocytic activity o{ petitoneaI macrophage 

(PMD) in norrna】miceLl／and antagoniz~ed the 

91ecrease of clearance rate of charcoal particles in 

cortisone-lmmunosuppressed micet 
．  In vitro 

test，HDA had a weak inhibitory effect on tunlor 

cel ． This study g4as to detemtine whether 

HDA had any effects on phagocytic activity of PMO 

and production of interleuklnl (IL一1)and tumor 

necrosis factor(TNF)frcrfi1 PM0． 

HO-CH2(C )6一CH=CHCOOH 

l0一Hydmxy一2一decenoic acid 

C1oHl8q M =186．25 

MATERIALS A．ND M ErnIcIDs 

Chemicals and animals HDA was gibed from Prof XU 

。Nu,vin Deparement Pha zacoioK~, 

*R2unming 650031
．
China 

[brr啊M d㈣ t0 prof[_IN Zhi I n 

R~*ivrd 1996-0I一22 Accepted 

Kunming Medim e'( ，瞪 

Jing~Yue，Bee Institute，Chinese Academy"of Agricultural 

Sciences Lipopoiysaccharides (LPS j． daetinomycin， 

eoncanavalin A (Con A)，neutral red，and RPMI一1640 

meditun ~,9-ore p~chased fram Sigma Chemical Co， USA． 

[ H]TdR (850 GBq-tool )obatined from Institute of 

Atom ie Effigy Seienees Chim L929 eell line w砸 obtained 

from Department of Immunology， Beijing Medi~l 

University SD rats and Cs BL倒 mice (0 and早，6—8 

wk old)、̂ re purchased m Anirnal Conter．Beijing Medical 

University． G7 BL／6J mice were used as a $GKIrce of 

thm 0cyc§ forIL一1 assay 

Isolation of perit~ d IIlacr0plla日b Rat peritoneal 

exudate cel Ls(PEC)were harvested by yeritoneal lavage using 

cold Hanks ． ution oontaining 5％ feta】calf serum(FC8) 

PEC weFe washed twice and resuspended in RPMI 1640 

medium containing 10 ％ F ． PMo monolavers were 

prepared by plating 2×l PDC·L mspensiensin 24一well 

plate，and incubated at 37℃ in a humidified amaosphere of 

5％ 0 for 2 h to丑1low for PM0 adherence The llort 

adherent cells~,4ere reDloved byⅦasK r1g 3 times with w~rlTl 

RPML1640 medimn． fldmut 85 ％ 一95 ％ adherent eel【 

population was macrophages．as determined by morphology 

an d esterase staining 

Induction 0f TNF and 

prepared PM0 were seeded in a 24一we]】plate at a density of 2 

×10。̂  】l and jncubated at 37℃ for 2 h． Adherent MO 

weyetl~ated with serial dilution ofHDA +LPS10 nag·L一 ． 

andineubated at 37℃ in a hm'~ndified ann )here 0{5％ 

COzfor12 h and 24 h． Atthe end ofthisincuhation．the 

cultured PM0 supernatants were har憾 ted，sterilized by 

passage through 0．2 m  fliters，and the fornler(12 hj wa5 

used for TNF a~say，thelatter(24 h)f0rIL一1 ac~ay All 

sampleswere stored at一20℃ 

TNF The TNF actlvjtj卷 weye detemfined by 

eytotoxidty a r agatnst L929 cells【 _rhe density of L929 

Ⅵas 2×5 cells-L～ ，the cultuxe s,tIixa'natarll was diluted by 

1 16 

IL-1 assay 『L-1 actMty determined by enhancement of 

th)amoeyte proliferation in the chetsical cos6n11 alion a=~av(51 

Th!amoeytes from 7 BL／6I mice w e used． The densitv of 

thymoeytes v,Tfl21】× 10 ·L I 1 activitiy s expres~d 

as dpm of l H]TdR incorporation by th~m,ocytes at the 
culture supernatant of 1：8 dilution

．  

Phago~ ic activity determination Phagc~ytosis was 

determined employing  the method of neutral redt ]wtth m rl∞ 
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modifleations SI)rat PMo were separated by adheFence Ol3 

the p[ates VariotLs concentrations of HDA were added to the 

adhe旧1【M0 (2 x 】0 ／wd】]ln 0．1 rrlL RPMI一1640 

containing l0％ Fcs After 12 h Lt-icuha tion，the media咐 s 

di．,warded and 0．072 ％ ileutPa．1 red 0．1 mLwas addedto each 

well The cells were incubated aE 37℃ for 30 m n The 

neutra】red was FeillO~,,ed mid the ce Lk~were washed twice by 

PBS Extraction solution 0 1 mL fEtOH：FD,c=1：1) 

added to each well to extract the dye taken byⅡmcr0pl1ag∞ 

and absorbm~ (A )of the color m  read Oll a microph~te 

speclrophotoraeter ac 540 nrn The pbn~go．'yzic acthdty 1ms 

expresc~d asA 

Statistical analysis AI】data were expressed as／-± s 

and anN~ed by￡test 

RESULTS 

Effect ofHDA on neutral red phagocytosis by 

PMO HDA 50．100 mg·L augmented neutral 

red phagocytods(Tab 1)． 

Tab 1． Effect of 10．hydroxy-2．deemoic acid(HDA)0ll the 

phagocytosis of PMO in vltro ． 4 wells for 1 h(1mo- 

genate(pooledfrom 3 rats)． ± ． 

Jp>0．05，‘ <0．05． P<0．01 0． 

HDA／rng·L Phagocytic acfivity／A 

0 

10 

50 

100 

200 

0．353±0．017 

0 343±0．015 

0 39=0 04“ 

0 382±0．017。 

0．37±0．03 

Effect ofHDA on 1 F production by PMO 

TNF production from PMO was enhanced by HDA 

50，100，200 mg·L (Tab 2)． 

Tab 2． Effectof HDA oll production ofW  and Ⅱ，l by 

PMO in vitro． 3 wellsfor1 hmnogenate(pooledfrom 

3 rats)． j±s． bp<0．05．cp<0．01 0 

Effect of HDA on II ·1 production by PMO 

I-IDA(50，100，200 nag·L一 )clearly augmented 

the production of IL-1 IL一1 activity was gradually 

increasedwiththe dose ofI-iDA from 50mg·I ～ to 

200 mg·L (Tab 2) 

DISCUSSIoN 

Phagocytic activity is one of the important 

characteristics of macmphages． Phagocytosis takes 

part in the beginning of various immunological 

responseL 
． 
Our work demonstrated that neutrat 

red phagoeytosis by rat PMO was greatly increased 

fo[1owing treatment with HDA in vitro． It 

indieated that HDA COUld activate peritoneal 

macmphage and promote ItS phagocytic actlvtty· 

Fhe aetivated macmphages can synthesize and 

release a wide variety of biologically active 

moleculesL 
，
such as IL 1， TNF， hydrogen 

peroxide，and others． Furthermore，a number of 

recent investigations ha~．e suggested that IL一1 and 

TNF play a very important role in the 

immunomodulation and antitumor activity． In this 

study，it was also demonstrated that I-IDA，as a 

potent 1L-1 and TNF inducer． enhanced the 

production of these cytokines Tbese results may 

partially explain the immunomod ulating effect and 

antitumor activity of HDA or mya1 el[y in vi∞ ． 
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10 2 ‘ ．羟基．．癸烯酸对腹腔巨噬细胞的吞噬活性 

及其产生细胞因子的影响 R77 7’1 

善臣遗 ，竖查兰 (北京医科大学基础医学院药理学 
系，北京 100083，中国) 

HDA 

目的：研究 1O一羟基．2一癸烯酸(nDA)在体外对大 

鼠腹腔巨噬细胞活性的影响． 方法：测定 HDA 

对吞噬活性 ，抗癌细胞因子 TNF和 Ⅱ，l产生的 

影响． 结果：t-IDA (50，100 mg·L )能增强巨 

噬细胞吞噬活性，HDA在 50，100，200 mg·L 

时能促进 和 Ⅱ，l产生． 结论：}Ⅱ)A上调巨 
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Artificial reconstituted pulmonary surfactant in prevention and treatment of 

respiratory distress syndrome in neonates 

HANG Zhi．Qiang~，SUN Gui—Ming~．MA Yuan．Ming (Department of Targeting Pharmoceutics 

SchoalofPharmacy， ghaiMeditz~l Uni~ersity，Shanghai 200032，China) 

KEY WORDS respiratc~y distress syndrome 

plI1mo重lary乱】rfactan协；newborninfant 

删 ：To test an art[fieial~ tituted pulrnonmBr 

surfaetant(APS)for prevention and tro．~Irnent of 

respiratory distress syndrane (RDS )． 

MEⅢ 0DS：Amembrane-formedmethod combined 

wlttl sI e工蛐 c a~spersmg was used to prepare 

APS． A pIl ng bubbk surface证n ⅡIeas雌  

melltwas establishedto compare吕llrfa∞ p]copenies 

0fAPS With natu~ pulmonary surfactant(NPS)． 

Apre ∞岫 dinicaltrkdwas nl~ldefor prevelltion 

and treatment of RDS． RESUI胚 ：The APS 

~ iuced surfacetelmionfmm 44．0mN／m t0<1．0 

mN／m in vitro． changes of APS lipid 

contentswere<5％ of hbeled content at 37℃． 

Clinicaltrial showedthattheAPSpreventedRDSin 

2O／20 and cured RDS in 2／2 pre~mtm'e n~orlBtes． 

CONCLUSION： e APS had 0d surface 

m e 器 siInd丑rto NPS． 
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Respiratory Distress Syndrome(RDS)is often 

formed in neonates，espedatly in low-bbth．weight 

premature infants The pulmonary irmnaturity is 

associated with deficiency of the puhnonary 

sur／actant(PS)． Replacement therapy used the 

exogenous PS(naturat or artificial reconstituted)is 

very satisfactoryL ． Through analyzing the 

components of natural PS(NI S)，we prepared arl 

artificial reconstituted PS (APS) preparation 

containing mainly dipalmitolphosphatidylcholine 

(DPPC)and phosphatidylglycerol(PG) This 

paper was to compare the surface properties and 

effects of APS and NPS(calf PS)． 

MATERlAIN ANIl M匝THODS 

DPPC【TIC pure，99．0％，Sigma USA)；PC,(TLC 

pure，99．5％，Tr】ade tn our tab)；NPS(extracted from 

neonatal calf lung[avage)；other chemicals were of AR； 

Couher Counter (England)；a p~alsating bubble surface 

lensionor(modified by our Lab from a static air bubble surface 

lenslonor )；ZFGSI Rotating Evaporator(Shanghai Medical 

Apparatus and lnstrtm~ents Factory
， China)； CPS-1A 

Supersonic Microniser (Shanghai Supersonic Apparatus 

Factory， China)； mice (bred by Shaaghai Medical 

University)． 

Lipidsuspension J DPPC and PC,were dissolved in a 

． ． ． 一 
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