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ABSTRACT Efrects of a hovel immunopotentiator 

Polyactin A (PAA)，developed io Chinn，on pfoduc- 
*
．ion and responsiveness of murine interleukin 1【IL-I】) 

were invcstigatcd． The results demonstrated that：(11 

PAA 0．01-100 ·ml— directly induced IL一1 syn． 

thesis and SeCretion from routine peritonea1 

macrophagcs(PMe)and markedly anhanced IL-I 

production of the mouse PM O stimulated by 

lipopolysaccharides(LPS)of E coil；(2)IL-1 release 

from the PMO culturedin PAA 0．1艇 ·m r_ was 

detectable as early Its 2 h after the incubation， peItked 

丑t 24 h， and then decreased gradually； (3)PAA 

stimulated an d enhance d both IL一1 synthesis and rc- 

1eItSC， but its effect on IL-1 release was stronger； f41 

PMO from the mice giyen p0 PAA 200 mg·kg- · 

d-‘for 7 dprc~duccdahigher1e'wd ofIL— than也ose 

from control group， and the incrcase-n extracellular 

IL—1 was more significant than that in intracellulItr 

one：(5)in vivo，PAA had no effcet on IL一1 r∞印tot 

expression and IL-l responsiveness of murinc 

lymphocytes， but eliminated the suppressing effec ts 

of eyclophosphamidc(Cyc)on IL一1 ptor expre$- 

*ion and IL-1 responsiveness of mouse lymphocytes． 

Th e abOVC findings provide new explanation for action 

0f PAAand new basis for wider clinleal applications of 

PAA． 

KEY WORDS immunologic adjuvants； polyactin 

A； interleukin 1； inbred C57BL m ice 

The antibiotic polyaetin A fPAA)，newly 

developed in China- is a polymannopeptide 

isolated from fcrmenation broth of buecal 
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。Now in Department of Immunology＆ Infectious 

Disea~s Room 5116, The Johns H opkins Univerxity。 

School ofHygiene＆ Public Health． 615 N Wo 

Stree1． Baltimore M D 21203． USA 

or-hemolytic streptoeoce i strain No 33． Ex- 

perimental and clinical investigations revealed 

its antitumor and imm unopotentiating 

efrcCtst。-yJ， but the mechanism s of action are 

not yet elucida钯d． It js known that scvera1 

immunopotentiators， such as lipopolysac— 

chandes (LPS)， muramyldipeptide and 
interfcronst can stimulate IL—l production

．  

IL—l plays a crucial role in the initiation ofan 

immune rcsponscI ． However， there has 

been no in form ation on PAA concerning IL一1 

production． In order to understand th e ac- 

tions Of PAA in im mune responscs． we 

examined its effects on IL一1 production and 

responslveness in m ice 

MATERIALS AND M ETH0Dls 

Reagents PAA (No 851 84A)was man． 

ufactured  by Sichuan Industria1 Institute of 

Antibiotits， Chengdu， China： LPS“ call 

055：B5)was obtained from Dileo， USA； 

concanavalin A (Con A)from Sigma， USA： 

RPM I l64o med iumfrom Gibco Lab， U SA； 

human IL—l from G enzym e， USA． A l】oth— 

er ehemicals were of th e highest grade 

commer cially available． 

Mice Inbred mice C57BL／6j， aged 

2-4 months ffor II，_l prod uction)and 6-8 wk 

ffor n 一l assay)were obtained from Sichuan 
Indust~a1 In stitute of Antibiotics． For in vtvo 

study， groups of the mice (8 in each group) 

were given po either PAA in 0．9％ saline(200 

mg·kg一·d )or only 0．9％ sa~nefor 7 d． 

Cycgroupswere givenip Cyc(100mg·kg ) 
jn 0．9％ saline on d 4．PM 0 and splenoeytes 

were obtained on d 8 from all groups． 
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Preparation of PM 0 M ouse peritoneal 

lavage with cold Hank s balanced salt solution 

ffIBSS0 was ob~inedfro111 themice givenip 

l0％ thioglyeollate broth(1 mI／mouse)4 d 

berorc harvest． The eelIs were washed  with 

HBSS and resuspended in campletc RPM I 

l640 111cdium fCM)supplementcd with 10％ 

fctal calf serum (FCS)， HEPES 2 mmol· 
L一 and penicillin-streptomycin f100 U 一 100 

gg·111 1。。)． The eell suspension was then in． 

traduced  into FCS-precoated plastic dishes 

(Faleph， USA)， incubated at 37℃ in CO 

incubator for 30 min．The med ium containing 

non-adherent ceils was decanted and the 

dishes were rinsed 5 times with CM to discard 

all the n0n—adherent cells． Having been re- 

moved  fro111 the dishes by incubation with PBS 

containing 0．2％ ethylenediam inc tetraace tate 

and 5％ FCS at 4 ℃ fo r l h． the adherent 

cells were washed witb HBSS and resuspended 

ln CM ． M ore than 95％ ce lls were confirmed 

【0 be m acrophages by both their morphology 

and phagocytosis ol yeasts． 

Preparation of splenic lymphaeyCes Sin． 

gle-eell suspensions were prepared  in CM 

fram mouse spleen． and allowed to scttle for 

5 m in to rem ove debris．Having been washed 

with HBSS， the cells were rcsuspcnded in CM 

and treated 3 tim es in the way described above 

to rem ove adherent cells． Thc macrophage- 

depleted splenic lymphoeytes thus obtained 

were 111 ore than 92％ viable as determined with 

trypan blue exclusion and contained  lCSS than 

O 5％ macrophages as judgcd by "ibe 

phagocytosis and esterase test 

I1 一1 production PM 0 were plated  in 

24：-well plates(Linbro，USA)at l×10。／wel1 

In 1 m1 CM ． 1L一1 production was initiated 

by the addition of PAA at varying concentra． 

fions or／and LPS(10Pg·ml )at 37U in air 
of5％ CO2 for 24 h Control wells contained 

cells without PAA or LPS． At the end of 

incubation，PAA (0．1 Pg-ml )and／or LPS 

(1o pg·mr‘ were added to the control 
wells． Then a1]the supem atants containing 

ex【racc1]ular IL一1 were collected and clarified 

by centrifugafion． The rem aining adherent 

cells were covered  with l m1 fresh CM ． frozen 

and thawed repeatedly in a methanol bath， 

and then SOilicated ． This superilatant con． 

raining intracellulaar IL一1 was obtained by 

centrifugation． Preliminary experiments de． 

termining 1L—l activity in this material indi． 

cated that the eel1 disruption was complete． 

A¨the supernatants obtained were dialysed at 

4℃ for 24 h against PBS in a volume 0f l： 

2o0 to remove 1ow m olecular weight sub． 

stances which might affect thymocyte 

prolifcration． Finally， the supernatants were 

passcd through a minjporc filter(0．22 Urn)and 

stored at-70℃ until tested for IL—l activity． 

IL一1 measurement IL-I activity was 

evaluated by thymocyte proliferation assay． 

Thymocytcs r1．5× 100／wel1)isolated fram 

C57BL／6j mice were co-cultured， in tripli． 
cated wells of 96-welI flat-bottomed microtit- 

cr plates(Costar，USA)， with PM0 cultural 
supernatant in the presence of Con A at a Fmal 

conce ntration Of 0．5 g ·ml～． The cultures 

were incubated  CM for 72 h，pulsed with 

[3H]thymidine([3H]TdR)46．25 kBq／well dur- 

ing the f'mal t6 h and harvested onto glass n． 

be t strips with a microharvester． The 

【 H『fdR uptake by the thymocytes was as- 
sayed  with a liquid scintillation counter， and 

the results were given as dpm 1nc0rDOran0n at 

a final l ：4 dilution of the sam ple 

supernatant． 

IL一2 determination IL-2 activity was 

measured as the ability to support IL-2-de． 

pendent eytotoxie T-eell line (CTLL) 
prolireration as described  by Bunges 口 ” 

IL—l absorption and responsiveness To 

study IL-I absorption． 1× 107 macro- 

phage-depleted splenocytes were fixed with 

paraforrnaldehyde and jncubated in 0 5 m】 

CM containing standard IL-1 at 37℃ for 90 

rain． Then residual IL-I activity was 

quantitated in absorbed and ineubated 

unabsorbed supernatants． To study IL-l 

resDonsiveness of spleen cells， l× 10。 

macrophage——depleted splenocytes were cul—- 
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Tab 1． Kinetics of lL—l secretion from mu~ne peritoneal macropbages duced by PAA 0．1 g·ml’ or／and LPS 

lO 2·ml一． n=3， ±SD． ⋯ P<0．Ol medium． P>0．05， ¨P<0．Ol LPS． 

tured in thc medium containing Con A 0．5 

· rd 1
．
ug m 1- with orwithout 5U standa IL- 

for 72 h([JH]TdR present during the final 1 8 

h】． 【讯 dR incorporation was measured as 

described above． 

Statistica1 analysis Difierene,es between 

thc test guoups and the controls were exam． 

'med with ttest． AU data are given as ± SD 

of representative results from 2-4 determina． 

tions in triplicates． 

RESUIJTS 

Kinetics of IL一1 production from PM 0 

treated with PAA PM 0 were cultured with 

PAA 0．1 g · m l or／and LPS 1O g· 

ml～， and the supernatants were harvested at 

various intervals． The IL一1 activities in the 

supernatants are given in Tab 1． In each 

group， augm entation of IL一1 level was found 

as early as 2 h aftcr starting lncubation． In al1 

of the 3 groups the IL一1 production began to 

increase at 2 h． 1’he IL-1 level reached peak s 

at 24 h and then declined gradually 

IL一2 activity in sapernatant of PM 0 eul— 

tare Since IL-2， a T-cetl growth factor， 

could cause murine thymoeytes to 

proliferate， it was possible that IL一2 in PM o 

cu【ture supernatam s was involved in the 

enhancement of IL-1 activity in this system 

To ascertain this possibility， the supernatants 

were examined for IL一2 activity against CTLL 

proliferation． In result， no IL-2 activity was 

seen (dpm values <515)in all the eultura1 

supernatants of PM 0 treated with PAA 

or／ and LPS． 

Eff ct 0f PAA on extracellular IL—l pro． 

daction fgo[1fl PM 0 in vitro Supernatants 

were generated by culturing the PM 0 with 

incrementa1 concentrations of PAA 。 or with 

CM  alone， for 24 h As assessed by the 

thymocyte proliferation assay． PAA stimu— 

latcd extracetlutar IL-1 production from PM O 

(Tab 2)． There was no significant effect on 

thym ocyte proliferation of the CM ． which 

contained variOUS concentration5 of PAA 

or／and LPS 10 Pg·mr。
． during incubation 

Tab 2． In vitro effect ofPAA on release ofIL一1fro m 

murlne peritoneal macropbages． M urine peritoneal 

macrophages 1×10‘ ml一’weFe Incubated with drug(s) 

for 24 h． ^=3， ± SD． 一P<0．05。 ⋯ P<0．01 v 

contro1． 
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0f 24 h and dialysis(data not shown)． 
Addltive stimulatlon of IL一1 secretion by 

PAA and LPS Results shown in Tab 2 also 

1mdicared  that PAA and LPS stimulated  

extraccllular lL一1 production in an additire 

m anner， suggesting that stim ulation oi 

extraccllular IL—l production by PAA and 

LPS Oo~urs via independent mechanism s． 

Efleet 0f PAA on intraecllular IL—l Fro— 

duetioa frOID PM O IL-I synthesis and sphere- 

finn by macrophages m ay well be 2 distinct bi． 

ological events ”． Thc results in Tab 3 dcm． 

onstratext that either in the presence or absence 

of LPS，PAA resulte．d in elevation of not only 

extraec llular but also intracell~lar IL—1． and 

that in both eases， the stim ulating citects 0f 

PAA on extraccllular IL-1 wcrc stronger than 

thos~on intracellular one． 

Tab 3． In vitro effects ofPAA oR productionof extra-- 

and latracellular IL—I by murlne macrophages． 

一 5， jI土SD． ‘-p<0．05 intraeellular IL一1． 

Stimulus added IL一1 activi (dpm) 
Ex~ac~llular Intraccllular 

In rive effects of PAA on IL-1 synthesis 

and sec t~etion Thc mice were given ip PAA 

and PM O were then collected and assayed for 

extra- and ifitraeellular IL—l activities． As 

shown in Tab 4， i fvD， PAA not only in． 

duced extra- and intracellular IL-I produc． 

tion， but also marked ly enhanced IL-I syn． 

thesis and secretion from the PM O stimulated  

with LPS． Furthermore．in both cases， PAA 

showed stronger prom oting effect on IL-I se． 

cretion than that on IL-1 synthesis． Thcsc 

findings were quite similar to those observed in 

the in vitro experiments． 

In rive effects ofPAA on IL-I absorption 

and responsiveness of splenocytes ／n rive， 

IL-1 cffects on immune responses dcpend on 

not noly theⅡ 一1 level but also the num ber of 

IL—l rec eptors and IL-I responsiveness of 

lymphocytes． Thus， in addition to IL-I 

1evel， we also evaluated  the ／n Vivo effects of 

PAA on IL—l absorption and responsiveness 

murine macrophagc-dcplcted  splenocytes．As 

shown in Tab 5 and 6， both the parameters 

were not significantly changed ．But Cyc obvi— 

ously suppressed  the absorption of and 

resp0nsiveness to IL-l 0f the spleen cells， 

while PA A inhibited the suppressing effects of 

Cyc． 

DISCUSS10N 

Thc above data dem onstrated  that the 

novel imm unopotentiator PAA in a wide 

Tab 4． In rive effect*of PAA oa extra— and inl~aeellular IL—·1 production by murlae peritoneal macrophages
． 

= 3， SD． ” <0．0l latraeellularIL—I． 
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Tab 5． In vivo cff~ tofPAA onIL一1 absorption bymurine adherent cell—depleted splenocytes． =3． The results 

al'e given as f±SD r％ activity absorbed)．。。P(0．05 controlmice． 

IL—l absc}rbcd with 

spleen ccUsfrom 

N oBe 

Control mice 

M icetece ivicgPAA 

M ice rece ivmgCyc 

M ice receivingCyc+PAA 

Residual IL一1 aetivity(dpm) 

Experiment l Experiment 2 

44 505±5 l29 

8 437± 874(81) 

100t8± 929(77、 

19 886±1 386(55)"‘ 

10 614± 1 548(76) 

58 944±5 598 

14 929±1 316(75) 

16 106±1 482(73) 

32 88l±3 227(44)"’ 

17 783±2227(70) 

Tab In vivo effects of PAA ¨ proliferative response of routine adhegm t ceIH epleted aplenocytes to IL一1． Ad- 

heremt ce ll—depleted splenocytes from each moM~e were incubated wltyh 0．5／*g·ml一 ofCon A and In曲e ah~ice  or 

l~esence of standard IL一1 for 72 h． Cell proliferation Was determined by I~I]TdR incorporation during the final 16 

．qz 3， jI土SD．一P<0．05 controlmice． 

range of concentration augmented IL-I syn— 

thesis and secretion from ro utine peritoneal 

macrophages both f vitro and in vivo， and 

was able to eliminate the suppressing effect 0f 

CY on imm une response． 

In the IL-1 assay PAA and LPS did not 

affect the IL—l enhancement of Con A-in． 

duced proliferation of the thymocytes from the 

C57BL／ 6i mice， because after incubation 

and dialysis the CM  containing PAA or／and 

LPS did not enhance the suboptimal Con 

A—induced  proliferative response of the 

thymocytes (data not shown)． Thus our 

dialysis was effective and the residua1 PAA or 

LPS in the PM 0 cultural supernatants was not 

responsible for the enhancement observed ． In 

addition， IL-2 activity was also not present 

the cultural supernatants of PM o ~eated 

with PAA or LPS as demontrated bv CTLL 

assay in this study． 

Clinica1 investigationsL have demon— 

strated the efficacy or adjuvant effect of PAA 

in treatment of the tumor patients． Rece nt 

studies have shown th e involvemcnt of IL—l in 

the tumoricidal activity of m acrophagesO) 

and generation of cytotoxic T-cells fJ_ Thus。 

the present data suggest th at the augm entation 

of IL—l synthesis and secretion aftcr 

stim ulation with PAA might， in part， medi— 

ate the antitumor activity of PAA ， and that 

the antagonism 0f PAA against the sup- 

pressing effects of the comm only—used 

antitumor agent Cyc on IL—l rec eptor expre~ 

sion and resD0nsiveness 0f lym phocytes is one 

of the mechanisms of PAA in adjuvant treat- 

ment of tumors． 

In addition to the antitum or activity and 

the key role in the generation of an imm une rc． 
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sponsc， IL-1 also mediates m any other bio— 

l0gical events， including stimulation 0f 

T—ccI】proliferation and IL一2 production{ 
． 

co—stimulation of B一]ym phocytes”ij． regula- 

lion of B—ccl1 differentiation{‘ 
． Thus the find— 

mgs 113．this investigation also provide expert— 

menta1 basis for possible clinica】application of 

this novel drug in a wider range 
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新型免疫促进剂多抗甲素对小鼠 IL—l生成及 
其反应性的影响 

胡其乐 ，王 泓、王浴生 (华西医科大学免疫 

学研究室+ 临床药理研究所，成都 610041，中国) 

沈炜明、陈荣秀，王 萍 (四川抗菌素工业研究 

所．成都 6l0051，中国) 

提要 本文观察多抗甲素对小鼠IL一1生成及其反应 

性的影响 结果表明：多抗甲索能诱导小鼠腹腔 噬 

细胞产生 IL—l，这一活性与 LPS的作用有相加的作 

用：多抗甲素无论在体内或体外其诱导 IL-1分泌的 

作用比诱导Ⅱ广1合成作用强：多抗甲索在体内尚能 

拮抗环磷酰胺对淋巴细胞表达 IL-I受体及其对 IL-I 

反应性的抑制作用．上述结果提示多抗甲索可能有更 

广泛的临床治疗作用 

荚键词 免疫佐剂类；多抗 煮 白细胞介索一l 

小鼠 
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