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Inhibitory effects of triazolodiazepine on m ouse splenocytes 

and peritoneal macrophages in vitro 

JU Dian—Wen—ZHENG Qin—Yue，WANG Hang—Bin，FANG Jun (Department of Pharmacolo- 

gy，Sch~．,l of Pharmacy，Second Mih'tary Medical University．Shanghai 200433，China) 

ABSTRACT Effects of triazolodiazeplne (Tri) on 

nlouse splenocyte proliferation and m acrophage phago 

cytosis w studied， Trj 0．1— 10“mol_L— signifi— 

cant】Y inhibited concanavalln A (Con A )5 I*g·mI一 and 

【jl 0I】c 【ys barldes(LPS)i0／Jg·ml一 一induced spleno— 

cy e proliferation and phagocytic activity of a~tivated 

per~toneal macrophages． T 10 umo1·L一 reduced 

Con A induced colony stimulating factor release from 

m 】u e splenocytes and LPS—challenged mracellular 

and extracellular interleukin一1 production from peri— 

tonea]macrophages- These results paytially explain 

1he wide nd rang anti—inflammatory effects of Tri， 

KEY W ORDS ~riazo[odiazepine； interleukin—l； 

colony—stirtm[atlng factors； macrophages；phagoeyto- 

sis；spleen 

The participation of platelet—activating 

factor(PAF)in inflammatory and immunolog— 

ical responses has been studied intensively． 

PAF antagonists inhibited most of PAF effects 

in z,itro and in D ’ ． TriazolodIazeDine 

(Tri t W EB 2086)is a hetrazepine PAF antag— 

onist． Previous work emphasized on its an— 

tagonism of PAF effects and paid 1ittle atten— 

tion to its effect on im mune process ． W e 

speculated that its strong and wide anti— 

inflammatory effects might be linked to its in— 

hibition on immunological reactions． In the 

present study，we observed the effects of Tri 

on mitogen induced mouse splenoc yte projifer— 

ation and colony stimulating factor (CSF)se 

crethm · Effects of I'ri on phagocytic activity 

nml itttt rk L Jkin 【【1L 1)production()f aelivat— 

ed peritoneal macrophagt- w r I11s c】stlldied． 

Trlazolodiazepine (WEB 0286) 

3一[4一(2-Chloropheny1)一9一methyl一611一thieno[3，2-f] 

[1，2，4]triazolo[4，3-C[1，43一diazepin一2一y1]一1一 

(4-morphoiiny1)一l—propanone 

C㈣H 2CIN5O2S 一 455．97 

M ArERlALS AND M ETHODs 

Chem icals and mice Trj was gifted from 

Boehringer Ingelheim KG ，Ingelhe[m am Rheln．Ger- 

many· Coneanavalin A (Con A )，lipnpolysaccharides 

(IJPS，E coti 055：B5)．neutral red．and RPM I—l 6,10 

medium were purchased from Sigma Chemical Co t 

USA H]TdR (814 TBq·mol一。)was obrained 

from '％hanghai Institute of Nuelear Research ， 

Chine~e Acndemy of sclevees． Fetal calf s tum rFCS) 

w0s purchased from Department of Pathologyt Second 

M ilitary Medica1 University． BAl_B c ‘【l(、R mice 0f 

either F．ex weighting l6 2,t g ere supplied by Animal 

Center—Second M i【itary M edica【U niver~it 

Splenocyte proliferatlon BALB c mice werP 

k Jl【ed by cervica【di slocatiotl nd snIern eelI一 were pre— 

pared ． '％plenocy~es n r 5× 10 ／we]I in 0 】mI RPMl 

l6'i0 c~)nt ,ing 】0 heat-inactivate<I FCS vcere seedt rI 

into 96 ",vet1 flat hottom microtite Phn- ． T 

【{【l dt(’t}1e(elljin the pre~t-tic(~oF ä  ti Jt．e1_f("o rI、 

j g。n!】 c}r】，PS 1( f Ⅱ·nll arid int i ，l i『l J}i LIll i li 

_Ill i)7(-f】· J1Ⅲ ) }】llt rc t 37，． H 』IdR 1 850 

l m ll w 。． j· r， rlh( 1 t I! ．1 T{ dt L ri()d 

t Il】、 · h_f一一⋯1 l l_L ! h Jtd n-ll s Ⅲ 】J1 Ld 
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radioactivity was measured In a FJ 2l07 scintIllation 

counter (Xi an．China)． 

CSF assay Con A 5 Fg·ml— alone or in combina— 

tinn with Tri~,ere added to nluritle splex~oeytes at 5 

× l。6 cells per well per ml to induce CSF- After 96 h 

of lncubation in a 5 c02 incubator at 37【’，super 

natants were harvested by centrifugation(1000Xg，10 

rain)． CSF conte~t was a'ss~ssed using rllouse bone 

m arrow cell (BM C ) proliferation assay r ． Briefly， 

BM C from ICR mice seeded at 2× 104 cells per 

welI in 0．1 mI RPM I—l640 with 20 FCS and 20 

horse serum ． Another 0．1 ml of RPMI 1640 contain— 

ing serial dilutions of test samples was added to each 

welI_ After 9O h of incubation the cells were pulsed 

with [ HITdR 1850 Bq per well for 6 h． The cells 

were harvested using a microplate cell harvester and 

the incorporation of[’H]TdR was determined by scin— 

tillation counting． 

IL一-measurement PeritoneaI exudate cells were 

obtained from thioglycollate-primed ICR mice ． Tk 

cells were added aI 2× l0 cells per welI in l ml RPMI一 

1640 countaining 10 FCS for 2 h in a humidified in— 

cubator at 37 C with 5 c(J to facilitate eelI adher— 

ence． The media was disca rded and LPS 10 Pg·mI 

were addedto each welIin afinat volutile ofl ml RP— 

M I一1640 alone or together with different concentra— 

tinns of Tri to induce IL 1． After 24 h of culture the 

media were collected and cenrrifugated to get super- 

natants． One mI of fresh medium was added to the 

eell monolayer and the samples w re frozen． Aher 3 

cycles of freezing／thawing．the lL—l activity in these 

samples was referred 8s the cell—assoeiated one． IL—l 

content in these samples and the super~atants was 8s— 

sessed using Con A (2-5 Pg·Ⅱ )一induced ICR thy— 

mocyte proliferation assay“ ． Intracellular and extra— 

cellular IL-l activities were expressed as dpm of[ HI 

TdR incorporated by thymocytes at ll8 dilution 

Phagocytic activity determ ination Phagocytosis 

was determined ertlploying the method of neutral red ” 

with minor modificatinils， Murine exudate cells 

primed 4 d previously were added ac 2× 10 ／wel1． 

M acrophages were separated by adherence on the 

plates． Various concentrations of Tri were added to 

the adherent macrophages in a volume of 0 l RPM I- 

1640 supplemented with 10％ Fcs． A{ter 24 h of in— 

cubation．the media was discarded and 0．1 ml of 0．1 

neutraI red in PBS was added to each we[I The cells 

w町e incubated at 37 C for 3O min The neutral red 

ren )ved and the cells were washed twice by PBS 

Extraction solution 0．1 mI(EtOH ：HAc— j：1)was 

added to each lI to extract the dye taken by 

macrophages and absorbance of the color was read on 

DG 3022 microplate spectrophotometer(Xi-an，China) 

at 550 nm． The phagocytic actjvtiy was expressed aN 

the amount of neutral red phagocytized by 

macrophages． 

Statistic丑l ana|ysis AI1 data weTe expressed a 

土5 and anaIyzed by t test． 

RESU【 

M itogen—-induced mouse splenocyte prolif— 

egatioi1 The levels of proliferation were de 

termined by measuring the radioactivity of 

r H~TdR． Tri 0．01 10 gmol·L inhibited 
the splenocyte proliferation induced by Con A 

5 g·ml一 or LPS 10 g·ml～ concentration。 

dependently (Tab 1)． 

Tab 1． Effect of triazolodlazepine (Tri) Oll mouse 

splenocyte proliferation induced by concanavalin A 

(Con A S ·ml。‘) or lipopolysaccharides (LPS 10 

嚏 ·m r )．n= 6 samples． i± ． ‘P> 0．05, P< 0．05， 

P< 0 01 vs 0． 

Tri／~-mo1'L Radioactivity／dpm 

Co n A LPS 

Production of CSF by mous~ splenocytes 

CSF activity was determined by BM C prolit— 

eration assay， Con A 5 g·ml-。一induced CSF 

activity at different dilutions was obviously re 

duced by Tri at 10 眦n0卜 L_。but not at 1ower 

c0ncentrati0ns (Fig 1)， 

IL-1 re|ease and synthesis W hen added 

t0 LPS stimulated adherent peritonea1 

macrophages， Tri markedly inhibited the 
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supeTnatBnt dil㈨ti 

Fig 1- Effect of Tri on production of colony—stim ulat— 

ing factor (CSF )from mouse splenocytes induced by 

Con A 5 ug·ml一． n一 6，i士 ． ‘P> 0．02， ‘P< 

0．05， P< O．0l伽 0． 

release of IL 1 in a concentration—dependent 

manner． Sim ilar decrease was obtained in the 

cell associated 1I 一1 activity (Tab 2)． The 

intracellular production of IL—1 was less than 

extracë uIar one． 

Tab 2·Inhibitory effect of Tri on LPS—induced  produc- 

tion of IL一1 rr0m olouse peritoneal nlacrophages．tx— 

pressed as PH]TdR incorporation by IDOuse thymo— 

cytes at I：8 dilution· 一3 samples．i士j． ‘P> 0．05， 

，< 0．05， P< 0．01 0． 

Radioacrivi ry／dpm 

Inrracellulnr Exrra 11 lar 

Phagocytosis Phagocytic activity of acti— 

vated macrophages was presented as amount of 

neutral red taken by maerophages． Tri (> 

0．1 ttmol·1 )exerted an inhibitory effect on 

phagocytosis of mouse peritoneal maerophages 

fTab )． 

DISCUSSICIN 

Tri markedly inhibited most of PAF 

Tab 3． Eff~ t of Tri on phagocytic activity of activated 

olouse pe ritoneal macrophages， expressed  as the 

amount of neutral red phagocytized by macrophage~-月 

一 6 samples．i土 ． ‘，> 0．05， P< 0．05， P< 0．01 

哪 0． 

Neutral red／rig 

0 

0．001 

O 01 

0．1 

1 

10 

11．26i 1．78 

11．06士 1．58o 

10．46士 2．57 

9．O4士 O．99b 

7．83士 1．57 

7．45士 0．77 

response and elicited strong anti—inflammatory 

effects． In this．paper Tri inhibited Con A and 

LPS—induced murine spleen cell proliferation． 

Con A and LPS induced the proliferation of T 

and B lymphoc ytes，respectively． W ard SG et 

al reported Tri had no effects on mitogen or 

interleukin一2一induced human T lymphocyte 

proliferation ． Different cell resources may 

be explained as the cause of this contradiction， 

CSF not only stimulates the proliferation and 

differentiation of both myelomonoc ytic and 

erythroid stem cells，but also induces a signifi— 

cant Ieukotrienes synthesis and enhances 

arachidonic acid release， amplifying the in— 

flammatory response IL一1 is also an im— 

portant mediator in inflammatory reactions． 

In this study Tri reduced Con A—induced CSF 

release from splenoc ytes and LPS—stimulated 

IL一1 production from peritoneal macrophages． 

Phagocytic activity is olle of the important 

characteristics of macrophages ． Phagoc yto— 

sis takes part in the beginning of various irr 

munological response． Tri inhibited the 

phagocytic activity of activated macrophages． 

This article does not determine the preeise 

mechanism of this action． The inhibition of 

imm unological process including T ，B lympho— 

cyte proliferation， macrophage phagocytosis 

and cytokine production may partially explain 

]— 1  
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its wide and strong anti—inflammatory effects． 

PAF—aeether increased re!ease，synthesis 

and total production of II 一l by rat 

macrophages．this effect of PAF was inhihited 

in the presence of the specific antagonist，BN 

52021． Challenged by I PS， macrophages 

produced both II 一1 and PAF’。 ． These re— 

suits suggest that PAF plays a key role in the 

production of II～1 Our previous data 

showed that Tri decreased the production of 

tumor necrosis factor (TNF ) by macro— 

phages ． PAF is a major inflammatory me— 

diator which may interact with other mediators 

like IL一1，CSF and TNF，thereby resulting in 

an autocatalytic augm entation of the Jnflamma 

tory response ． Tri，being able to inhibit 

the production of these cytokines，rnay be of 

great importance in ant]一inflammatory thera— 

PY· 

5 Wang HB．Zheng QY． (’0m ansnl_l订 4_Il lh,xts rL-f the 

assay of colony stimuiatilt,~factor 

Chm JHaemato【1 99h 12 ：323 4 

s Ju[1W ，ZhengQY．W ang HB．Wang XF Fang J Ef 

Iect el WEB 086 on the production nl tUn1of呲 (rosis fa 

tor fTo[n murine【Ⅺritoneal macrophages 

Ac1a PhDrnl Sin ·in press． 

? WanR X1．I)ing(IF．Fan ( The elfects nl dilierent 

upiate peptld and At：TH t n lhe phaRorylosis 0】Ⅱl⋯  

maernphages． Chin】fromunnl l987；3 ：2【【 3． 

8 W afd ；，l ewis GP．W eslwlck J． Differential effect of 

Platelet ac1 Lv̂ tktK c1or receptor antagonists on human 

T [ymphocyte paoliferalion- 

Pmstaglandlns l987；34 ：】49． 

9 Dipersio JF．Billing P Williams R．Gasson J1 7． Human 

gramdcmyte macrophage eo{ony—stimu[ating Iat：tor and 

olher cytokines prime human neutrophiIs for enhanced 

arachidonlc acid~lease and 【edkot riene B‘synthesis 

J immune【J988；140 ：431 5～ 22． 
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1】·Drugs 1991}42．：9--29· 巨噬细胞吞噬功能呈沫 度依赖性抑制作用． Tri还明 
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