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ABSTRACT. This study was carried out to investigate the acute oral toxicity of a crude extract
derived from fruiting body of Phellinus gilvus (PGE) using male and female SD rats. Groups con-
sisted of five male and female rats were treated with a single dose of the test substance intragastri-
cally at 0, 500, 1,000, 2,000, and 5,000 mg/kg, respectively. Clinical signs, body weight change, and
food and water consumption change were observed for 14 days after administration. No mortality or
abnormal clinical signs in animals were shown during the observation period at the dose used in
this study. Also there was no difference in net body weight gain, water and food consumption or
gross pathological findings at terminal sacrifice among the groups of rat treated with different doses
of the test substance. The results suggested that acute oral toxicity of PGE in rats is very low at
the conditions employed in this study and LDs, of PGE was estimated to be over 5,000 mg/ml in

both sexes of rats.
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INTRODUCTION

The number of mushrooms on Earth is estimated at
140,000, yet maybe only 10% (approximately 14,000
named species) are known (Kirk et al., 2001). For mil-
lennia, mushrooms have been valued by humankind
as an edible and medical resource. Phellinus spp. is
known approximately 220 species and is found mainly
in tropical America and Africa (Dai et al, 1998). In
Korea, it is distributed into 7 species and commonly
referred to as Sangwhang. Phellinus spp. is a fungus
belonging to the Hymenochaetaceae basidiomycetes
(Jung et al., 1994). Many kinds of Phellinus spp. (e.g. P.
linteus, P igniarius, P pini, and P hartigii, etc.) are
known and they have a variety of medicinal effects (Lee
et al., 1996; Rew et al., 2000). Among them, P. linteus
has been well known as one of the most popular
medicinal mushrooms due to its high antitumor activity
(Ikekawa et al, 1968; Han ef al, 1999) and safety of
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acute oral toxicity test (Han et al., 2000). P gilvus also
has notable biological activities such as antitumor activ-
ity, free radical scavenging activity, and proliferation
activity of the human fibroblast cells. It, however, did not
report about safety of acute oral toxicity test. Further-
more, it is cheaper than the other Phellinus spp.
because of very short growth period to harvest fruiting
body within 3 months unlike the other Phellinus spp..
Therefore, it has a possibility which can be developed
as a functional food and livestock in future. Recently, P
linteus and P. baumii were approved for application as a
functional food by Korea Food and Drug Administration
(KFDA, 2003) but P, gilvus is not get an approval.

Therefore, we here report the safety of acute oral tox-
icity test conducted with crude extract derived from fruit-
ing body of P. gilvus (PGE) using male and female SD
rats.

MATERIAS AND METHODS

Animal Maintenances
Fifty male and female Sprague-Dawley rats, 4 weeks
old, were obtained from Samtako Bio Korea. Rats were
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acclimated in controlled room (temperature: 23£3°C, rel-
ative humidity: 50+10%, air circulating frequency: 13~17
times/hr, artificial light: 300 Lux from 7 am to 7 pm,
noise: <50 db) for 10 days before experimentation. Rats
were housed in a polycarbonate cage (28 cmx42 cmx
18 cm). Free mix (Samtako Bio Korea) and sterilized
water were provided ad libitum.

Test substance (PGE)

The fruiting body of P. gilvus was supplied by Gyeo-
ngbuk Agricuitural Technology Administration (Daegu,
Korea) and developed rapidly for 3 months in artificial
oak sawdust cultures with rice bran (Oak-Sawdust+rice
bran 10%) (Jo et al., 2002). The fruiting body of P. gil-
vus was homogenized and extracted using distilled
water (1:30) at 100°C for 7 hours. And it was concen-
trated at 80°C in a rotary evaporator and was freeze-
dried. The powder was diluted in distilled water prior to
use.

Experimental Designs

A total of 25 male and 25 female rats were randomly
assigned to 10 groups. Thus, each group consisted of 5
rats. The highest dose of PGE that could be prepared
for oral administration was 5,000 mg/kg. The medium
high dose of PGE was 2,000 mg/kg. This preparation
was used as the medium high dose followed by se-
quential dilution to 1,000 and 500 mg/ml, for the medi-
um low dose and the low dose. A single dose of PGE
was administered to rat intragastrically using a polyeth-
ylene cannuia attached to a disposable syringe.

Clinical sighs were observed for 12 hr following treat-
ment of PGE on the day of administration and once
everyday thereafter for 14 days. Body weight was mea-
sured immediately prior to dosing of PGE and every-
day after the treatment. The change of food consump-
tion and water was measured everyday after the treat-

ment. Following the observation period all animals were
anesthetized with 5 mg/kg of ketamine HCI intramuscu-
larly (Ketamine®, Yuhan Co., Korea). Autopsy was con-
ducted on every animal and all major organs and
tissues including heart, lung, liver, stomach, intestine,
kidney, adrenal gland, spleen, and ovary or testicle
were examined for gross lesions.

Body weight, Food, and water consumption changes
were compared using ANOVA (Dunnett's test) by SAS
program (version 8.1). Differences at P<0.05 were con-
sidered statistically significant.

RESULTS

Lethality and Clinical Signs

No death among the rats treated with PGE was
observed during the observation period of 14 days
(Table 1). The high of PGE (5,000 mg/kg) used in this
study was the largest one that could be prepared for
oral administration to rats. Therefore, the oral LDg, of
PGE, although it could not be determined precisely, is
greater than 5,000 mg/kg.

Rats were observed for any abnormal clinical signs
for 12 hr following the treatment. No drug-related abnor-
mal signs were noted in rats regardless of the dose
used. Observation of clinical sign was conducted every-
day for 14 days. All rats appeared to be entirely healthy
and normai during the period (Table 2).

Body Weight Changes

The body weight of rats was monitored for 14 days
after the treatment of animals with PGE (Table 3). The
mean body weight was slightly increased on the follow-
ing day in male rats treated with all PGE used in this
study (500, 1,000, 2,000, and 5,000 mg/kg), but slightly
decreased on the following day in female rats treated
with the low dose (500 mg/kg), although the change in

Table 1. Mortality of male and female rats orally treated with PGE

Sex (n?;:(eg) Day0 Day1 Day2 Day3 Day4 Day5 Day6 Day7 Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14
0 05 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
500 05 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 05 0/5 0/5
Male 1,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
2,000 055 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
5000 O0/5 0/5 0/5 0/5 0/5 05 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
0 05 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
500 055 0/5 0/5 0/5 /5 0/5 0/5 0/5 0/5 0/5 /5 0/5 0/5 0/5 0/5
Female 1,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
2000 05 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
5000 055 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

*The number of dead animals/the number of animals per group.
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Table 2. Abnormal clinical signs in rats orally treated with

PGE
Sex Dose (mg/kg) Observations Range
0 Appears normal  Day O~Day 14
500 Appears normal  Day 0~Day 14
Male 1,000 Appears normal  Day 0~Day 14
2,000 Appears normal  Day O~Day 14
5,000 Appears normal  Day O~Day 14
0 Appears normal  Day O~Day 14
500 Appears normal  Day 0~Day 14
Female 1,000 Appears normal  Day O~Day 14
2,000 Appears normal  Day 0~Day 14
5,000 Appears normal  Day 0~Day 14

body weight was not statistically significant. The de-
crease in body weight was slowly recovered, and at ter-
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minal sacrifice there was no difference in body weight.
Also no difference in net body weight gain among the
different dose groups was noted in both sexes.

Food and Water Consumption Changes

Food and water consumption changes of rats were
monitored for 14 days after the treatment of animals
with PGE (Tables 4, 5). The mean food consumption
was slightly decreased on the first day in both male and
female rats treated with the high dose (5,000 mg/kg)
and medium high dose (2,000 mg/kg), but no mean
food consumption were shown in animals regardless of
the dose level used in the study from on the second
day after treatment, although the change in food con-
sumption was not statistically significant. There was no
water consumption change in both male and female

Table 3. Body weight of rats orally treated with PGE (MeanzSD, g)

Dose

Sex (mghkg) Day O Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14
0 132.3 147.3 1547 1654 1743 1823 1904 196.0 2055 2132 2231 2326 2324 2437 2483
32 29 32 41 51 451 58 72 61 157 168 9.1 19.1 9.9 9.4
500 1344 1497 1596 170.2 180.2 189.1 196.9 202.8 2122 2184 2283 2383 2418 2506 2606
30 135 37 3.8 +28 46 45 65 61 168 186 194 9.8 9.9 19.8
Male 1000 1345 1494 159.3 167.5 179.0 187.3 196.0 2024 209.1 216.0 223.0 2311 2373 2421 2555
' 187 193 197 109 116 114 125 1128 +11.9 1121 119 =122 119 114 =108
2000 1340 1478 1576 167.2 177.2 1852 193.3 201.5 208.8 2163 2241 2315 2368 2434 2486
! 67 +34 +43 $43 154 152 154 166 181 +105 495 100 97 +120 106
5000 1348 1490 156.3 166.5 1759 183.9 191.8 1997 206.6 2155 2241 2309 2376 2445 2488
’ 57 69 +81 #87 497 188 190 119 109 +10.7 112 1114 97 1106 104
0 1146 1258 131.8 1366 1444 1569 1512 1542 1577 1612 165.4 1696 1728 1776 1795
42 50 56 52 134 7.6 61 172 183 186 181 6.6 7.5 7.1 7.5
500 111.9 1235 1299 136.2 1429 146.1 1498 1539 1543 1574 1599 1626 1666 1672 1735
51 +38 138 51 45 151 42 66 59 174 160 6.7 16.0 8.5 6.4
Female 1000 111.0 123.0 1315 137.0 1430 147.8 153.8 1539 1586 1626 1662 1722 173.9 1789 1805
’ 44 25 31 34 63 152 53 189 87 189 186 9.9 100 121 1112
2000 1142 1258 131.3 1365 1419 1465 151.7 153.1 1584 1626 1645 1697 1707 1745 1785
' 19 39 130 44 46 151 159 35 163 40 174 6.9 1101 7.1 8.9
5000 111.8 1250 131.0 1351 1429 1481 151.8 1544 1581 163.7 1665 1693 1698 1749 1789
' +36 140 50 62 64 71 80 87 485 178 1104 117 112 100 1125
Table 4. Food consumption of rats orally treated with PGE (300 g-g of residual in cage/the number of animals per groups)
Sex (n?;’;‘z) Day 1 Day2 Day3 Day4 Day5 Day6 Day7 Day8 Day9 Day 10 Day 11 Day 12 Day 13 Day 14
0 202 1863 203 160 197 189 192 203 193 21.7 18.9 216 20.3 22.2
500 210 173 213 163 221 208 195 220 189 212 19.9 221 21.1 22.3
Male 1000 205 179 202 172 203 193 202 195 183 19.8 18.5 20.4 18.5 20.7
2000 198 169 205 171 202 197 209 199 195 216 19.0 21.3 21.0 21.3
5000 155 169 202 147 208 195 198 207 198 222 18.4 22.8 21.0 21.2
0 174 132 152 121 164 152 144 152 148 15.5 135 141 16.3 16.2
500 169 137 167 130 154 147 140 136 127 13.8 1.6 15.0 133 14.5
Female 1,000 154 147 166 133 170 156 141 140 146 147 134 14.9 15.7 16.4
2000 163 135 160 129 158 163 146 149 142 14.4 13.9 15.7 15.7 16.0
5000 172 146 169 136 171 157 153 154 146 15.9 121 15.3 14.0 15.0
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Table 5. Water consumption of rats orally treated with PGE (480 ml-ml of residual in cage/the number of animals per groups)

Sex (rlr?glski;) Day1 Day2 Day3 Day4 Day5 Day6 Day 7 Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14
0 320 220 300 250 270 270 240 270 300 320 27.0 270 28.0 280
500 380 240 360 270 310 290 280 310 310 390 320 34.0 340 320
Male 1,000 310 240 280 250 270 270 260 250 270 310 270 28.0 28.0 28.0
2,000 340 260 310 270 330 260 300 290 270 350 29.0 28.0 27.0 28.0
5000 300 263 313 275 250 250 350 250 288 313 25 300 26.3 275
0 300 230 260 240 260 240 230 250 290 320 240 250 28.0 278
500 300 240 290 250 270 270 260 250 270 310 27.0 28.0 28.0 282
Female 1,000 280 240 260 210 240 220 180 190 230 260 20.0 220 230 240
2000 260 220 270 230 250 290 220 260 280 280 26.0 28.0 27.0 280
5000 300 220 260 240 240 210 210 200 220 250 20.0 20.0 21.0 240

Table 6. Gross pathological findings of rats orally treated
with PGE

Sex Dose (mg/kg) Pathological findings  Frequency

0 No gross findings 0/5*

500 No gross findings 0/5

Male 1,000 No gross findings 0/5
2,000 No gross findings 0/5

5,000 No gross findings 0/5

0 No gross findings 0/5

500 No gross findings 0/5

Female 1,000 No gross findings 0/5
2,000 No gross findings 0/5

5,000 No gross findings 0/5

*Pathological finding incidences/the number of animals per
group.

rats regardless of the dose of PGE used.

Gross Pathological Findings

At the end of the observation period all rats were sac-
rificed and autopsied. All major organs including heart,
lung, liver, stomach, intestine, kidney, adrenal gland,
spleen, and ovary or testis were examined grossly. There
were no abnormal lesions in both male and female rats
regardless of the dose of PGE used (Table 6).

DISCUSSION

Acute single oral toxicity of a crude extract derived
from fruiting body of P, gilvus was examined using male
and female SD rats in the present study. This PGE was
administered to rats at a dose of 0, 500, 1,000, 2,000,
and 5,000 mg/kg intragastrically. As the resuits, no mor-
tality was observed in rats treated with PGE at a dose
of 5,000 mgkg, the largest one which could be pre-
pared for oral administration. Therefore, the LD, of
PGE, although it could not be determined precisely, is
greater than 5,000 mg/kg. During the observation period

of 14 days, no abnormal clinical signs were shown in
animals regardless of the dose level used in the study.
The body weight of male rats treated with all PGE used
in this study (500, 1,000, 2,000, and 5,000 mg/kg) ap-
peared to increase transiently following administration of
PGE and female rats treated with the low dose (500
mg/kg) appeared o decrease transiently, too, although
the difference was statically insignificant. The decrease
in body weight was slowly recovered and there was no
difference in body weight at terminal sacrifice. And,
there was not a difference in the final body weight or in
net body weight gain for the observation period among
the groups of 0, 1,000, 2,000, and 5,000 mg/kg in female
rats. But, the increasing rate of mean body weight was
slightly decreased on the following day treated with
extract of P linteus during the observation period of 14
days (Han et al., 2001). Thus, we may think that P gil-
vus used in this study may have higher safety than P
linteus. in acute oral toxicity.

The mean food consumption of male rats treated with
the high dose (5,000 mg/kg) and medium high dose
(2,000 mg/kg) appeared to decrease transiently on the
first day after administration of PGE, although the differ-
ence was statically insignificant. But, the mean food
consumption was constantly decreased on the follow-
ing day treated with extract of P linteus at high dose
groups compared with control group (Han et al., 2001).
Thus, we also think that £ gilvus used in this study has
a little higher safety than P. linfeus in acute oral toxicity.
There was no water consumption change in both male
and female rats regardless of the dose of PGE used. At
autopsy all the major organs were examined for gross
lesions. But the test substances did not induce any
abnormal changes at the doses used in this study.

In summary, the crude extract derived from fruiting
body of P gilvus did not induce any death, changes in
body weight, abnormal clinical signs, or changes in food
and water consumption when given at a dose as large
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as 5,000 mg/ml. From the observed results in the study,
we can suggest that acute single oral toxicity of PGE is
very low under the conditions employed in this study.

ACKNOWLEDGEMENTS

This study was supported by Technology Develop-
ment Program for Agriculture and Forestry, Ministry of
Agriculture and Forestry, Republic of Korea.

REFERENCES

Dai, Y.C. and Xu, M.Q. (1998): Studies on the medicinal poly-
pore, Phellinus baumii, and its kin, P. linteus. Mycotaxon,
67, 191-200.

Han, S.B., Lee, CW, Jeon, Y.J., Hong, N.D., Yoo, I.D., Yang,
KH. and Kim, HM. (1999). The inhibitory effect of
polysaccharides isolated from Phelinus linteus on tumor
growth and metastasis. /mmunopharmacology, 41, 157-
164.

Han, Y.S., Park, SY., Choi, B.K. and Choung, S.Y. (2001):
Acute oral toxicity studies of extract of sanghwang mush-
room (phellinus linfeus). The Journal of Applied Pharma-
cology, 9, 46-50.

lkekawa, T., Nakanishi, M., Uehara, N., Chihara, G. and
Fukuoka, F. (1968): Antitumor action of some basidio-
mycetes, especially Phelinus linteus. Gann, 59, 155-157.

Jo, WS, Rew, Y.H., Kim, C.B. and Choi, S.G. (2002): Devel-
opment of fruitbody in the artificial oak sawdust cultures of
phellinus gilvus Mushroom. The Korean Joumal of Mycol-
ogy, 30, 109-112.

Kirk, PM., Cannon, PF., David, J.C. and Stalpers, J.A.
(2001): Ainsworth and Bisby’s dictionary of the fungi. Sth
edn., CAB International, Wallingford.

Lee, J.H.,, Cho, SM., Kim, H.M., Hong, N.D. and Yoo, I.D.
(1996): immunostimulating activity of polysaccharides from
mycelia of Phelinus linteus grown under different culture
conditions. Journal of Microbiology, 6, 52-55.

Rew, Y.H., Jo, WS., Jeong, K.C., Yoon, J.T. and Choi, B.S.
(2000): Cultural characteristics and fruitbody formation of
Phelinus gilvus. The Koream Joumnal of Mycology, 28, 6-
10.



