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Effects of Tremelia polysaccharides on immune function in mice1 
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ABSTRACT It was found in vitro that TrmeIlo 
pdysaccbnridcs ( TP) ( 5 0 ,  100, I 50 and 200 pg/ 
ml) augmented lymphmy t~ praliF~ration induced 
by Can A and did not anrnor~ izc  t h c  suppes- 
sive clfcct of hyd~ort iaonc on lymphocyte 
plireration. In vim TP prornatcd the pjaquc- 
l m i n g  cell (PFC) response to SKUC in mice, 
TP 50 and 100 mgikg ip lor 5 d produced :r.t;?; 

81.8% incrcascs in PFC response tcspec- 
tivcly. At the dmes of 150 and 200 pgjml, TP 
decreased tAc intcdeukin 2 (IL-2) activities in 
the supcxnatant or culturc mdla or mouse spleen 
cells, TP 150 j.~g/ml) enhanced thu lymphocyte 
proliferation induced by Con A and increased 
the PFC response to S K K  by 11i.1 % in 1.1- 
month-old micc. 

KEY WORDS Tremella jucifwmis; poly- 
saccbarldcs; lymphocytes: h y d m r t i m e ;  
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concanavalin A; plaqira assay; in te f  eukin 2 

Tremella polywccharides (TP ) are im- 
portant components isolated fram Tremella 
fuciforn~is Berk. TP showed antitumor 
activity in mice('*'). Our pnviou~ researches 
demonstrattd that TP f c r m ~ e d  phago- 
e y tosis of intraperitoneal macrophages and 
production of hemolysin in normal ond 
immunosuppressive 

In order to furtkcr obacrve the dfccts 
of TP on ~ m m u n t  Punctim in mice, we 
examined the effect of TP on the lympho- 
cytc pralifcration induced by Con A in 
normal mouse spleen cells and immuno- 
suppressive mouse spleen cells caused by 
hydrwortisone and the effect of TP on 
humoral immunity with plaquc forming cell 
response. We also examined the effect of 
TP on the intmlcukin 2 (IL-2.1 production 



in mice. Moreover, we studied the rcstora- 
tivc eflcct of TP on thc cellular and humo- 
rat immune function in aged micc. 

MATE RIALS 

TP was isolated from the fruiting body 
of Tremella fucifwmis &tk which was 

harvested in Fujian Provicc by scquential 
hot water and ethanol extraction. It is a 

kind of poly saccharides containing protein 
provided by Sanming Mycological Institute. 
The polysaccharides consisted of mannow. 
glucuranetc, xylose, fucosc and glucose. 
Its mokcular weight waa 300 000. TP 
dissolves easily in water, Concanavalin A 

(Con A )  was purchased from Sigma Co. 
C 57 BL/eJ 0. and 4 micc, agcd 2-3 

months. Swiss ~3 and 9 mice, aged 2-3 
and 14 months respectively. 

METHODS AND RESULTS 

Effect of TP on the lymphocyte pmli- 
terntion induced by Con A fn mice Con A 
( 2  pgjml) induced lymphocyte proliferation 
was rneesurd by radioactivity of ['HITdR 
incorpornt ion into the mouse spleen cells 
from C 57 BL,lli J rni~e~~*'~. 

Fig 1 indicaicd that TP 50, 100, 150 
and 200 pg/ml increased rhe Con A-induced 
proliferation of lymphocytes by spleen 
wlls from C 57 BL/6 .I mice agcd 2-3 
months. The correIation coefficient was 
0.96. 

Effect of TP on the Inhibitory activity 
of hydrocortisone (HC) in moue lympho- 
cyte proliteration induced by Con A The 
experimental method was the same as the 
above but micraplatt wells also received 
certain dose of HC. 

Fig 2 shows that;rt the d e s  of HC 
0,025-1.0 vg/mJ, the inhibitory e f fcc t~  
increased in a concentrationdpendcnt man- 
ner. The inhibitory effcct by 0 . 2  pg/ml 
approached the ma ximum. 

Tab 1 expresses the rffcets of TP on 

Fig 1. Effect of TracUa polysaceharldes (TP) 
on the lymphocyte proliferation indueed by Cor 
A in 2-3 month a g d  mice. n-12, IifSD. 
*'*P<O.Ol. I 

Fig 2. The inhibitory mffect of hydroeortisano 
an the lymphocyte pm1iftratbn i n d u d  by Cm 
A. n = 3 .  

the inhibitory activities of HC in ~ O U &  

lymphocyte proliferations induced by Con 
A. A t t h e m o f  25, 50, looand150 
pg/ml, TP did not antagonize the SnPpRg. 

sive effects of HC. When the concentration 
ai AC was reduced to 0.1 vg/ml, TP did 
not show the antagonistic t f fec t  either, 

Effccl of TP on the Lymphocyte prolit- 
eration induced by Con A In mice aged 14 
month The lymphocyte proii$ration 
response of 14-month-old mice war l o w  
than that d 3-month-old mi= (Tab 2). 
TP 50 pg/ml promoted lymphocyte prolif- 



I 
bb 3.-  Antesanlstlc effect of Tremelln pnly- 
#ehddea (TP) on the Irthiblbry acllvlty 01 
~bgdmmrllsone (HC) In mouse lymphocyte prolil- 
/wtion ~aduced by Con A. IZSD. ' I > ,  0.05 vs 
1IC wup. ttP<0.05 w eonteol. 

TF' . Sample LWITdR incorporation 
b d m l ,  HC number (epm) 

- - 6 37 3 8 8 5  15 226 - 0.2 3 13 1 0 1 ~ 8 3 3 + '  
85 0.2 6 11 753-1-2727* 
59 0.2 4 12 879*1560* 

100 0.2 8 17 201f 2711* 
150 0.2 4 14 266f J?76* .- 
mkn. induced by Con A in 14-month- 
Old micc. TP 100 vg/ml had no distinct 
elifft on it. but TP 150 and 200 pglml  
inbibf tcd lymphocyte proliferation response 
In 14-month4d mice. These findings hdi- 
mtd that the optimal dose of TIP in aged 
mice was lesa than that in young mice. 

I ?&a. Ef£ectdTPwtholympliocyteprolU- 
Intfa induoad by Con A in 14 month aged 
&r, E+SD. 'P30.05, *'P<0.05,  '**Y<0.07 vs 
@ control. t++P<O. D l  vs young control. 

--*-" . - ---..-- 
' Age TP Sample LaHITdR incorporation 

[month) (pgjml ) number - (epm) 

3 0 6 50 O79f7 552 

14 0 II 36 81252  690"f 
14 50 6 .10 9 4 3 2 1  726" 
I4 100 B 34 285,kJ 889" 

ld  150 G 30 G904~! dOX8'  

Effect of TP on the plaque forming 
dl (PFC) m p m e  to SRBC In mice Swiss 
mice aged 2-3 months were divided into 3 
mups nod medic~ted according to Tab 3. 
The mfce in wn~rol group were givm equal 
voIume of normal salinu. Micc wen. im- 
munized by ip 10 ?(, shetp rcd blood elis 
(SRBC) 0.2 ml. After d d. IgM PFC was 
mewured by the plaque technique of Cun- 
nlngharn~". The spleen cell susxmsions 
were mixed with SR3C and complemtnt. 
The mixturn were incubated at 3; C for 
I h, and PFC wag mearmred, 

Tab 3.  Effect of TP on Le plaquetorming 
cell t PFC) rmplre  $0 SRBC In mice aged 3 and 
14 monlhs. rr = 6, 5i l.Sr), '"P*:~[),Ol vs YC 
(Young control). tP ...- 0.05, tttP.<O.~l vs AC 
! Ased control > . - 

h g e  (mmth Treatment "( 'P) PFC/iob 
(mg/kg-d) spleen celt 

TP 60 and 100 mg/kg promoted mnrk- 
edly the PFC rcsponsc to SRBC in micc. 

E f f c t  of TP on the PFC response to 

SRBC in mice aged 14 months The ex- 
perimental mtt hod was the same as thc above 
test. PFC responsc of 1.1-month-oId mice 
was lower than that of 3-month-old mice 
(Tab 3 1. TP 50 mg/kg increasd PFC 
response of I.!-monthold mice. but TP 
100 mg/kg showed no significant effect on 
it. Tbe optimal dose of TP in aged mice 
was less than young mice. 

Effect of TP on tha IL-2 prduction 
in mice Interleukin 2 activity was assay& 
by titration of mouse thymus allflaP). 

TP 50 and 109 pg/ml exerted no dis- 
tinct effect on IL-2 activity (Tab 4) .  TP 
150 and 204 pg/ml decreased the IL-2 
activity. 

Tab4. Effect of TPonInterleukh2 IIL-2) 
production In mice nged P3 montha. n = 7, If SD. 
+P>O.OS, "p<0.05. 

TP(~g!ml) U-2 activity (U/ml) -- 
0 23.0k4.0 

50 22.1*1.2* 
l o o  za .sfs,s* 
150 1ll.Ortri.R" 
200 17.2f 3.2** 



DISCUmON 

TP In vitro significantly increased the 
Con A-induced proliferation of mouse spleen 
cells. The reaults indicate that TP promotes 
body cellular immune function, How- 
ever. TP did not show to antagonize the 
suppressive effect of hydrocortisone on 
lymphocyte proliferation in vitm. It may 
be rrlating to that TP didn't affect or de- 
creased the JL-2 activity because lympho- 
factors werc considered as the action focus 
of glucmortieold. 

PFC is a method to cxamine single 
antibody forming cells In vitro. It Is a spt- 
cific index to study the effect of medicine 
on body humoral immune function. Our 
results showed TP promoted the PFC re- 
sponse to SRBC in mice. Our previous re- 
scerches Indicated that TP increased the 
production of hemolysin in mice immu- 
nized with SRBC. It also increased the pro- 
ductiorl of hemolysin in immunosuppressivt 
mice induced by ~yclophosphamidp(~~. Take 
these findings together, we may consider 
that TP increases the production of antibody 
through increasing PFC. 

We also proved that. comparing with 
3-mont h-old mice, T cell proliferation 
i n d u d  by Con A and PFC response to 

SRBC decreased clearly in 14-month-old 
mice, TP enhanced these reactions in 14- 
month-old mice, so TP can restore lower 
cellular and humoral h u n e  iuacrion of 
old animal. 

At the optimal dose, tbe imrnunt 
modulation agents promote body immune 
functions. They do not bring into full play 
when d m  is too little, while their actions 
reduce when dose is too large. From our 
results. it awrns that the optimal d- of 

TP fm PFC response in old animals is lea. 
than that of young animals. It my h: 
attributed to the decreases of biotra-I 
mation of drugs in senile body. I 
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