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ABSTRAcr Radioaetivities of[3H~TdR uptaken by 

splen~ytes Ⅱd released from pn]TdR—labeled 

YAC一1 eell 1ine were measured to determine the 

degree of lymphccyte proliferation and natural killer 

(NK)cel1 activity．Seven days after mice treated with 

Phytolacca acinosa polysaccharides I(PAP—I)5—5O 

mg·kg一 ．the NK cell activity．and 1ymphoeyte pro— 

liferation induced by Con A 5 fxg·rnI一 or lipopolysac— 

eharides 10 ·ml were significantly augmented． 

Splenocyees from micetreatedwithipPAP—I 5—50mg 

· kg wereineubatedwith ConA 5 Fg·rnI一 for 24 

h to induee interleukin一2(IL一2)and for 40 h to induce 

NK cytotoxie factor (NKCF)． Radioactivities of 

『 H]TdR uptaken by CTLL一2 eellline and YAC 1 cell 

1ine were used to measure the IL一2 and NKCF activi— 

ties，respectively．PAp-I eahaased the production of 

1L一2 and NKCF．These results suggest that PAP—I 

augments the immunolclgieal funotions in vlvo． 
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Phytolacca acinosa polysaeeharides I 

(PAP 】)，a kind of polysaccharides isolated 

from Phytolacca acinosa Roxb ”． It enhanced 

the production of interleukin 2 (ZHENG Qin 

Yue，1989)and interleukin 3 (unpublished) 

抽 rn"tro and inereased the cytotoxicity of 

macrophages and its production of tumor 

necrosis factor and interleukin—l ∞．W e exam— 

ined the effects of PAP 】on mitogen induced 

lymphocyte proliferation， NK eel1 activity 

(NKCA)，production of IL 2，and natura1 

killer cyt otqxic factor (NKCF) t0 clarify its 

immunological enhancing effects in vir~o． 
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MATERlAI AND METHODS 

BALB e mice．bred and maintained in our anima I 

facilities，were used at age of 8-12 wk，weighing 19．8 

士 s 1．8 IL一2一dependent murine cytotoxie T—eel1 

1ins (CTLL·2)WaS obtained from Shang hai Medieal 

University． Myeoplasma-free YAC一1 lymphoma ceil 

1ine，gifted from Dr CHAO Xue-Tao(Departmant of 

Immunology，Sacond Military MedieaI University)， 

was maintained i13．RPMI一1640 with lO％heat—inacti— 

rated feta1 calf serLim． 

RPMI一1640 (Sigma)．was supplemented with 

penicillin 100 IUI·ml-。，streptomycin l∞rU·mr ， 
0．2 NaHCO3，and 2-mercaptoethano1 0．1 mmo1 

· L ．Co nsansvalin A (Co n A) and  lipopolysae- 

eharides(LPS)，from Sigma，were prepared at a coil— 

eentration of 200 Fg-mI一 and stored at--20C．De — 

oxytibonucleasea(DNase)and fecaI calf serum (FCS) 

were obtained from Shanghai Institute of Cell Biology， 

Chinese Academy of Scfences．FCS was heat—inaetivat— 

ed at 56℃ for 30 min before use．DNase and trypsin 

(D“e0)were dissolved in phosphate boffer solution 

(PBS)at concentrations of 200 ·mI～ and 2．4 ， 

respectively．[SH]TdR 666 GBq·mol一 was obtained 
from Shanghai Institute of Nuclear Research，Chinese 

Academy of Scienees． Recombinant interleukin 2 

5．8×10 U ·mg was kindly provided byDrYANG 

Kan PA 1 was freshly dissolved in PBS and heated 

at100℃ for 30min． 

Sphnocyte preparation Mice were killed by eer— 

vical dislocation 7 d after PAP．I or sahne iP．The 

spleen WaS pressed through stainless steel sieves in 

cold RPMI 1640 under aseptic condition．Erythrocytes 

were removed by 0．83 NHlCI buffer solution， 

washed twice，and centrifuged (500X g){0r 10 rain． 

Viable cell suspension was obtained by trypan blue ex 

clusion method and adjusted to a concentration of 5× 

10 cells／ml before use． 
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Lymplhocyte proliferation Radioactivity of[ H] 
TdR uptaken by splenocytes was measured to deter- 

mine the degree of 1ymphocyte proliferation．St)leno- 

cytes 5× 10 per welI in RPMI-1640 containing lO 

FCS were seeded into 96-welI flat—bottom microtiter 

plates，and incubated in the presence or absence of 

Con A 5 ttg ·ml一 ，LPS 10旭 ·ml for 72 h at 

37 X3，5 CO2，[3H]TdR1875 Bqperwellwas added 
16 h before the termination of culturing． The cells 

were harvested on type一49 glass fiber filters The ra- 

dioaetivity of the filters was counted in a FJ 2107 G 

scintillation counter． 

NKCA assay Assay of NKCA was pedormed as 

reposed earlier‘ with slight modifications． YAC一1 

ceUs 5×10 ·ml一 were 1abeled with rH]TdR 3．7 
KBq·ml— for 2 h，washed thrice，adjusted to 10 

cells·ml一．YAC-l eelI suspension i00 was added 

to the 96一welI flat-bottom microtiter plates and then 

cocuhured in triplicate with effector cells at effector： 

target ratios(E l T)of 80：l，4O：1，and 20：l f0r 

20 h at 37℃，5％ CO2．Trypsin 4．8 mg·ml一 and 
DNase 5O ·ml were added 2 h beforethe end of 

culture．Cells were harvested on type一49 glass fiber 

filters through filtration．Radioactivity of filters were 

counted in a FJ一2l07 B scintillation counter． 

NKCA％=(dpmr-dpm(T+E))／dpint 

h d~tion of IL-2 and NKCF Splennayte SUS- 

pension (5× 10 · )from mi ce treated ip with 

PAp-I or saline was stimulated with Con A 5 职 

·ml in 24-wel1 flat—bottom plates for 24 and 40 h to 

indnee IL 2 and NKCF“ ．respectively．sI1pernatants 

were harvested by eentrifugation(i000×g)for 10 

rain and stored at一20℃ until nse． 

IL一2 tssa~ IL一2 bioactivity was quantitated by 

using mieroassay for its ability to support the prolifer— 

ation of IL．2 strictly dependent eel1 1ine CTLL一2‘”． 

Seria1 dilutions of supernatant(from l l 2to l：64) 

100 ulwasineubated with 100 CTLL一2 eell1×100 
· mI f0r 24 h at 37℃．5％CO2． [ H]TdR 1875 
B0 was added 4 h before the termination of culture． 

Cells were ha rvested and tadioaetlvity was counted． 

The unit of IL一2 activity was defined as the method of 

AUC‘ referenced stand ard rlL一2 preparation． 

NKCF activity assay 

min by tadioaetivity of 

sensl -ve eell1ine YAC一1． 

NKCF activity was deter 

[。H]TdR nptaken by NK 
YAC一1 eel1 suspension 100 

I，l×10 ·mI containing 10 FCSwere seeded 

|nt0 96一we11 fiat—bottom mi erotiter plates and then in— 

cnbated wi th NKCF suIpernatants wi th seria1 dilutions 一 

(1：2一l：32)for 24 h at 37"C，5 CO ．[ H]TdR 
1875 B0 per well was added 6 h before the termination 

of culture．Cells were harvested and tadioactivity was ’ 

measured． 

Statistics ffefences measured by in vitro assay — 

were evaluated by t test．Each experiment was done at 

Ieast 3 times Data from the nlean of three experi— 

ments or one representative experiment were shown． 

RESÜ 【s 

Effect of PAP-I oR lymphocyte prolifera- 

tion induced by mitogen Splenocytes from 

BALB c m ice treated with PAP—I ip 0—50 mg 

· kg。 were incubated with Con A 5 Pg 

·m1一 ． LPS 10 gg ·ml一 or RPM I-1640． 

PAP—I could significantly augment the T H B 

mitogen induced Iymphocyte proliferation． 

W hen the dosage of PAP-1 was 20 mg ·kg～， 

the radioactivities of T ， B mitogen—induced 

1ymphocyte proliferation were 48 239土 

6 484(P < 0．01)and 7 442土 1 105 dpm (P 

< 0．01) (Tab 1)． 

Tab 1． Eff ect of ebyfa acca ae／~osa Polysacchartdes  

1 (PAP一1)on lyrephoeytcs proliferation induced by 

Cou A 5 ·mr ， ]ipopolysaccharide$(LP8)10 ug 

·m l一 or RPM I—I64 0． The data are fro m the m ean 

of 4 s~lmrate we]Is， x~ s， P> 0·0S， ” P< 0·05 

⋯ P<O．01 0mg·I嘻 

Effect of PAP-I oR IL-2 production from 

splenocytes induced by Con A Splenocytes 

were incubated with Con A 5 g·ml一 for 24 h 

to induce IL一2 production． PAP—I (ip) en- 
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hanced IL一2 production from splenocytes in a 

dose dependent manner． The IL一2 activities 

were 12．1土 2．4， 27．0土 6．4 (P < 0．05)， 

60．9土 2．2(P < 0．01)， 55．7土8．7(P < 

0．01)U ·mr in PAP—1 0，10，20，50 mg 

‘kg groups，respectively· 

Effect of PAP—I on NKCA Splenocytes 

from mice treated with a single ip of PAP—1 0— 

20 mg·kg一 were prepared on d 7 and incubated 

with NK sensitive cell line YAC-1 with E：T 

ratios of 80：1，40：1，and 20：1． PAP—I aug— 

mented the NKCA as the ratio elevated，when 

the dosage of PAP—1 was 20 mg·kg and the 

E：T ratiowas 80：1，theNKCA reached  49．20 

土0．42 (T且h 2)． 

Tab 2· Effect of eAP-I on NK cell activity· =3， 
± ， ‘P> O．05， 。‘P< 0．05． ⋯ P< 0．01 0 

tag ·kg一‘． Effector ： Target ratios re indicated 

below． 

0 

5 

l0 

14．75士1．06 

23．80士5．37。。 

27．55土3．89’。 

32．0o土0．57’。 

18．1 5土1档 

28．15土8．69 

29．15土 59。 

33 55±m 35⋯  

32．00土4．67 

36． 0土0．1 4‘ 

46．15土0．92⋯  

49．20±0．I2⋯  

Effect of PAP-I on NKCF production 

from splenogyt~s Induced by Con A Spleno— 

cytes from mice treated with PAP—1 0．5．and 

l0 mg·kg～(ip，once)were prepared on d 7 
and incuha ted  with Con A 5 Pg·ml for 40 h 

to induce NKCF production． PAP—I aug— 

mented the NKCF production from spleno— 

cytes induced by Co n A (Fig 1)． 

DIscUss10N 

Our present results revealed that mi ce 

treated with ip PAP—I once could significantly 

augment 1ymphocyte proliferation capability， 

IL一2 production．It also showed significant en— 

hancement of IL一2 production and Iymphocyte 

proliferation with concentration dependent 

6 

ReciprocaldilutionofNKCF Suixmatsnt0g 

Fig 1． Effect of PAP — I on production of natⅡr 

killer cytotoxlc factor (NKCF)from mnr~e spieno- 

cyte induced by Con A 5峨 ·ml～．4一M  0f 4 sepa- 

rate wells，；士 ， P>O．05， ”P<O．05。 ⋯ P< 

0．O1 f 0 tug·kg一 ． 

fashion from splenocytes and Con A—activated 

splenocytes (unpublished data)．These stud— 

ies confirmed that PAp-I could enhance lym— 

phocyte proliferation，IL一2 production in vivo 

andin tro．W e did not know whythe effee— 

tire dosage of●PAP—1 which activated 

macrophages to produce TNF and IL一1 in pre- 

viOUS study ofRef 2 did not agree With thatin 

our present study．The difference may be ex- 

plained as that：the effective dosage of PAP—I 

on lymphocyte was different from that on 

macrophage．In addition，from the data of Ref 

2，dosage dependent pattern was not shown， 

the dosage in previous study may not be prop— 

er． 

In the light of the observation that IL一2 

could promote natura1 killer cell activity(”．we 

investigated whether PAP—I(ip)also augment 

NK cell activity。the results showed that the 

effective dosage of PAP—I(ip)in inducing IL一 

2 could also promote NK cell activity in dose 

dependent fashion． NK cells played a role in 

the resistance against tumor，in the host im— 

munity to viral and microhial infection and in 

the regulation of lymphoid and other ha mopoi— 

etic cell production‘ ． NK celJ activity was 

吕。 ＼jl̂I苗g 【p x，-o一 
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considered mainly to he regulated by interfer 

on (IFN ) and IFN inducers‘”． Aside from 

IFN ，the NK system activators included the 

lymphokins． IL一2．and IL一3‘l。，⋯ ． It remains 

unclear whether PAP—I could enhance IFN 
pr。ductioni iv。and rift加 in this expe 8 

ment．the present investigation of PAP—I aug— Q 

menting IL一2 production and previous study of 

its inducing IL一3 production‘ may be one of 

the mechanisms of NK cell activity regulation． 10 

NKCF was considered to he NK lyric me- 

dlators and could lead to the development of a 

model for probing the mechanism of NK cell 

med iated cytotoxcity ． Our experiments 11 

confirmed that PAP—I iP could enhance the 

production of NKCF，and in these dosages， 

PAP—I iP could also augment NK cell activity “ 

to lysis YAC-1 cel1． From the results we 

could see the parallel between NK cell activity ， 

and NKCF production． Our data provided a 

further evidence that PAP一1 was an im— 

quantitation ofintedeukin-2~tivity． J，瑚删  MahM s1989I 

117：243—6． 
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参7 
摘要 小鼠一次 p商陆多糖 i (PAP-I) 5-50 mg 

，kg ．7 d后取脾脏．用[；H]TdR参入法及[~H]TdR 

标记的 YAC-1细胞[{H]TdR释放法检测淋巴细胞转 

化及 NK细胞活性，PAP-I能曼著促进 Con A，LPS 

诱导的淋巴细胞转化，增强 NK细胞活性．用 ConA 5 

·II1l 和上述脾细胞培养24及40 h，分男 诱导IL一2及 

NKCF，PAP-I曼著促进 IL-2及 NKCF产生，结果提 

示 PAP —I可增强小鼠免疫功能． 
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自然杀伤细胞 } 自细胞介紊一2{免疫细胞毒性 · 
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