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Effects of Phellinus linteus Extracts on the Humoral Immune Response
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Abstract — Phellinus linteus (PL)-hot water extract (PL-W) or- methanol extract (PL-M) was orally admin-
istered alone (single dose of 400, 800, 1600 mg/kg; 800 mg/kg/day for 5 days) or with cyclophosphamide (CY,
20 mg/kg, i.p.) to female ICR mice. Within PL alone-treated group, WBC and plaque forming cells (PFC) to
SRBC were slightly and significantly enhanced when compared with control group. The relative thymus and
spleen weights, WBC and PFC numbers were significantly decreased by the treament of CY, whereas those
values were markedly increased by the concomitant treatment of CY and PL when compared with CY admin-
istration alone. To assess the effects of PL and/or CY on the mitogen response of splenocytes to LPS, mouse
splenocytes were stimulated with or without LPS in the presence of various concentration of PL and/or CY in
vitro and splenocytes proliferation (SP) was measured by MTT assay. PL alone increased both SP and LPS-
stimulated SP. Moreover, SP and LPS-induced SP suppressed by the treament of CY alone were significantly
restored by PL-treatment. These activities were higher by PL-M than by PL-W. These results indicated that PL
was able to increase humoral immunity and to inhibit immunotoxicity induced by CY.
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Table L. The relative weight of organ in mice administered
Phellinus linteus extracts and/or cyclophosphamide

Exp. Group Thymus/B.W. Spleen/B.W.
(mg/kg) (%) (%)
PL-M
Control 0.17+£0.02 0.64=0.09
PL400 0.19+0.02 0.58£0.08
PL80O 0.16+£0.03 0.62x0.13
PL1600 0.18£0.05 0.59+0.07
PL800 x5 0.16 £0.09 0.56 £0.06
CY20 0.12£0.07* 0.40 £ 0.06*
PL800 X 5+CY20 0.14£0.05 0.59+0.06
PL-W
Control 0.21£0.04 0.62+0.11
PL400 0.19+0.04 0.62+0.05
PL800 0.22£0.07 0.62£0.05
PL1600 0.2140.04 0.61+0.03
PL8OO XS 0.20+0.05 0.61+0.08
CY20 0.15+0.01* 0.34£0.04*
PLE00 X 5+CY20 0.14+0.02 0.39+0.03

Phellinus linteus-methanol extract (PL-M) or -hot water extract
(PL-W) was orally administered single (PL400: 400 mg/kg,
PL800: 800 mg/kg, PL1600: 1600 mg/kg, day 0) or once a day
for 5 days (PL800 5: 800 mg/kg, day -4~day 0) in mice.
Cyclophosphamide (CY) was i.p. injected with dose 20 mg/kg
on day 0. Mice were sacrificed on day 2 following administration
of experimental materials. Each group consists of 3~5 mice.
Results are the mean £8.D. of 3 different experiments. Significant
difference from control (*p<0.05).
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Table II. The variation in hematological parameter of mice administered Phellinus linteus extracts and/or cyclophosphamide

Hematological Control PL400 PL300 PL1600 PL300X5 cY PL800X 5+CY
parameter
PL-M
WBC (10°/mm?) 51+15 67113 77+15 75+15 7.1+25 3.4+02% 50+14%
RBC (10°/mm?) 7.7+0.5 78404 7.4+03 7.5+0.5 7.62£0.4 6.8+0.2 7.1+03
HGB (g/dl) 13.7+0.7 13.8%£0.6 13.7+0.5 13.7+0.6 13704 116+1.1 125£0.7
HCT (%) 436+5.5 432+5.6 429+55 42.046.1 43.1+5.0 34.6+1.5 363115
MCV (um?) 56.716.8 559449 566154 57.0+5.8 572%6.4 50.6£2.7 51.0£23
MCH (pg) 17.820.6 17.9+04 183105 18.34+0.6 18.1£0.7 169+1.8 17.6+£08
MCHC (g/dl) 31.8+3.8 322+33 322437 32438 32.0%35 334427 345+2.0
PLT (10*/mm?) 954 +165 702 £ 185 782+111 840+108 9344239 7425282 10771109
PL-W
WBC (10%/mm?) 60£2.7 5.7£2.0 64=1.7 52420 53%18 2.940.9% 51+1.5%
RBC (10°/mm®) 79204 75407 7.7+0.4 7.6%0.4 7.4+02 7.1+0.4 72403
HGB (g/dl) 13.6+0.6 132£1.0 13.6+0.3 13.8+0.7 134403 124+1.3 13.0+0.7
HCT (%) 44.0+4.0 422+50 42.7+4.7 42.7+3.0 412+4.4 39.8+5.8 41.1%53
MCV (um?) 562465 355+6.3 55.7£68 56.3+6.0 555+54 55.5%5.7 56.6+6.2
MCH (pg) 17.4+08 177+1.6 17.8+0.7 18.2£0.5 18.0%0.5 173415 17.9£0.38
MCHC (g/dl) 312+33 31.6%3.8 32338 32.6+3.4 329+37 314+29 31.8+3.2
PLT (10°/mm?) 879£328 6931145 788 £237 804+185 1049127 8209 +267 962 205

See legend to Table 1 for experimental details. Results are the mean +=8.D. of 3 different experiments. WBC (white blood cell), RBC
(red blood cell), HGB (haemoglobin), HCT (hematocrit), MCV (mean corpuscular volume) , MCH (mean corpuscular haemoglobin).
MCHC (mean corpuscular haemoglobin concentration), PLT (platelet). Significant difference from control (*p<0.05). Significant

difference from CY group (*p<0.05).
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Fig. 1. Plaque forming cells to SRBC in mice administered
Phellinus linteus and/or cyclophosphamide. Phellinus linteus-
methanol extract (PL-M) or -hot water extract (PL-W) was
orally administered single (400 mg/kg, 800 mg/kg, day -2) or
once a day for 5 days (PL800*5; 800 mg/kg/day, day -6~day -2)
and cyclophosphamide (CY) was ip. injected with dose 20 mg/
kg on day -2. Mice were i.p. immunized with SRBC-antigen on
day O and sacrificed on day 4. Each group consists of 3~5 mice.
Results are the mean =S.D. of 3 different experiments. Significant
difference from control (**p<0.01). Significant difference from
CY group (p<0.05).
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Fig. 2. Effect of PL on the proliferation of mouse splenocytes in vitro. Mouse splenocytes (1X 10° cells/ml) were stimulated without(A)
or with(B) LPS (50 pg/ml) in the presence of various concentration of Phellinus linteus (PL)-mrthanol extracts (PL-M) for -hot water
extracts (PL-W) for 48 hrs. Splenocytes proliferation was assessed by MTT assay. Results are the mean £8.D. of 4 different
experiments and all experiments were done in triplicate. Significant difference from control (**p<0.01).



AEse| Mot Biep s TEES 169

-1

16 |
A B CY+HPL-M *z
1.4 S CY+PL-W

Proliferation{C.0. at 570 nm)

i

CY+) CY+0.5 CY+1.0 CY+2.5 Cv+5.0
Experimental group

Control

N CY+PL-M+LPS
14 f CY+PL-WHPS

Proliferation{0.D. at 570 nm)

Control CYH) CY+0.5 CY+.0 CY+25 CY+5.0

Experimental group

Fig. 3. Effect of PL and CY on the proliferation of mouse splenocytes in vitro. Mouse splenocytes (1 X 10° cells/ml) were stimulated
without(A) or with(B) LPS (50 pg/ml) in the presence of various concentrations (0.5, 1.0, 2.5, 5.0 mg/ml) of Phellinus linteus (PL)-
methanol extracts (PL-M) or -hot water extract (PL-W) and CY (6 mM/well) for 48 hrs. Splenocytes proliferation was assessed by
MTT assay. Results are the mean = S.D. of 4 different experiments and all experiments were done in triplicate. Significant difference

from control (*¥p<0.01).
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