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Immunoactivities of the Protein-polysaccharides of the
Tips of the Growing Carpophores of Ganoderma lucidum
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Abstract— Two protein-polysaccharide fractions, GLA and GLB. respectively, were prepared from the pi-
leus of the fully grown carpophores and the tips of the growing carpophores of Ganoderma lucidum. At a
dose of 100 mg/kg/day ip. GLA and GLB inhibited the growth of sarcoma 180 solid tumor in ICR mice
by 56.3% and 81.8%, respectively. In a flow cytometric (FCM) analysis, GLA and GLB enhanced the for-
mation of lymphoblasts of BALB/c splenic leukocytes at a concentration of 100 pg/m/, by 38.3% and 61.
3%. respectively. When ip injected into ICR mice, GLB exerted anti-leukopenic effect against cy-
clophospamide (75 mg/kg, ip) in that the leukocyte counts of the peripheral blood of the normal and
the cyclophosphamide-treated mice, respectively, was (11.1£3.8)X10° and (4.0+1.8)X10°, while the
GLB-cyclophospharnide treated mice showed a leukocyte count of (10.8+5.1)x10%ells/il. These
resuilts suggest that GLB is a promising candidate for an effective cancer immunotherapeutic agent.
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Fig. 1 — Experimental schedule for the antileukopenic ef-

fect of protein-polysaccharide against the leu-
kopenia induced by cyclophosphamide in ICR
mice.
(V'ip injection of GLB, a protein-polysaccharide
fraction of the tips of the growing carpophores of
Ganoderma lucidum. W: ip injection of cyclophos-
phamide. #: blood analysis)
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Fig. 2— Lymphoblast formation-stimulatory effects of GLA and GLB. protein-polysaccharides of Ganoderma lucidum,
on the primary cultured BALB/c mice splenic leukocytes. The cells were cocultured with the stimulants for 48
hr and subjected to flow cytometrical analysis. (A) Control, (B) Con A (5 ug/ml), (¢) GLA (100 ug/mi), (D)

GLB (100 pg/mD).
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Table I— In vitro Lymphoblast-formation stimulatory ef-
fects of the protein-polysaccharides of Ganod-

erma lucidum on the BALB/c mouse spleenic
leukocyte
% viability" Lymphoblast formation
ug/mj after 48hr
culture % blast % increase®
control - 90.0 274 -
ConA” 5 86.5 82.5 201.0
10 85.0 90.6 231.0
GLA* 100 86.3 379 38.3
200 82.6 40.6 61.3
GLB* 100 93.7 44.2 61.3
200 95.8 52.8 92.7

“The viability was cytometrically determined by using
propidium iodide exclusion method.

-C . 100,

T
k - .
"% increase '

where C and T is the % blast of the control and the
test group. respectively.
“Con A=concanavalin A.
*GLA=a protein-polysaccharide fraction of the car~
pophores of Ganoderma lucidum
‘GLB=a protein-polysaccharide fraction of the tips of
the growing carpophores of Ganoderma lucidum.
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Table II-— Antiumor activities of GLA and GLB against
sarcoma 180 solid tumor in ICR mice

No.

dose tumor

Treatment ©of (mg/kg/ Weight % inhibition
mice day) (g) ratio

saline 14 - 1.90+0.35 -
GLA* 10 100 0.83+0.26 56.3

10 200 1.11%0.23 41.6
GLB* 10 50 1.5240.25 20.0

10 100  0.35%0.07" 81.8
2% inhibition ratio= T-C 100

where C and T is the mean tumor weight of the con-
trol and the test group, respectively.

*mean+SE.

*GLA=a protein-polysaccharide fraction of the car-
pophores of Ganoderma lucidum .
*GLB=a protein-polysaccharide fraction of the tips of
the growing carpophores of Ganoderma lucidum
*significant at p<0.01

Table III — Antileukopenic effect of GLB against the leukopenia induced by cyclophosphamide in the ICR mice

No. Body weight® 5 Spleen wt/Body wt Spleen wt Leukocyte

Group O T _oany 24hr ashr 2 o0y % ®  (X107u)
mice (@) @ ®) change

normal 10 26.2+2.3 263+24 26.1+24 -0.4 1.23£0.30 0.32+0.09 11.1£38

CcY” 10 23.8+4.1 23.0+42 226+16 -5.0 0.76%0.14 0.17£0.04 40118

GLB+CY 10 24.0+29 241%x3.0 23.9+29 0.4 1.35£0.65 0.32+£0.14 10.8+5.1

GLB 10 252423 252+24 252%21 0.0 1.47+0.22 0.37+0.07 13.8+35

“The body weight was measured at the designated time before or after the administration of cyclophosphamide.

Body weight at 48hr—Body weight at —24hr

"% body wt. change=

Mean +SD
"CY : cyclophosphamide. 75 mg/kg X once ip.

Body weight at —2hr

X 100

*GLB: a protein-polysaccharide fraction of the tips of the growing carpophores of Ganoderma lucidum, 100 mg/

kg ip.
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