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RIS EEHELBEEN —BHEN  AEBRKARBLAEZRERSLTEMTMEAZE Al
HIRIE RS ® ( B4R : Paecilomyces hepiali ) AAHI8SBIRERZMBR AR 28 X% - HEEANTEELEZ
B ARBRHAE4EHRE 2AHEBEHE K PRESEEE  ESARTFHEES N ABKEEHE 1 o/ke
B.W.  h#|E#2 g/kg BW. RSHEISEH 5 e/kg B.W. - A MM KM Z Sprague-Dawley (SD)FHR K
B 10 LORERAXE TIRERESEEMEREIREZMNEELE 28 X - HNARSMERE
TERAERE  TEEAERENERE - ARERA  BHABRRERBROBHOABSAT - MFEL
SMRRIESEEE - BRET  ARPEMEERABRHEHREENEGAENL  BEYEERIES S R
BtEHREEE - RS LERER  RERESEEMBERREZMHAR 28 XEREET2MSM
SER 2 M & 4 FE R 2 B 8 (no-observed-adverse-effect level, NOAEL) & AH 5 g/kg B.W. »
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ch g B B FE b T ZER SR TR 1982 FEER
FE B HAEERERD > WASEEET TR
TE & 7E % K U 18 B Bt B B (Paecilomyces
hepiali) > B #IE IR Moniliaceae) Hi 5
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TR~ HIEETT - REIMAR' ~ {lE 3 9% AR A1)
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Sl (WRREEEZEEEE - BIMNH
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VR 0 RatM EIE AN B LR RATER A
&R (Bioresource collection and research
center, BCRC, Food Industry Research and
Development Institute, FIRDI » (77T » &
) H RIS RIS - B S ' DNA
ITS1-5.8S-1TS2 J7 B € Fe 3 17 # 7 11 fe 78 F
W5 WE i 5t 5 il (Paecilomyces hepiali) & »

TR T TR BRI MR A 2 B I AT IR R B 2% -
HAREREREH = ARKERS R R 5
BAFIERE - 2 A 2001 28 f il Y 17 i rE 2%
B ERZRESHEEERETT A 20 2 FE A
AT HOR B & o o2 I R 1 T FE R A
17~25°C » §#5% 50~120 rpm/min > FE14 pH B
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100°C L Lhe (R YR - Joiids 8 B e L T
S R AE— TR - HIE S ERET
WERR o MR B EE =W OR -
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Sprague-Dawley (SD) i % K Bl (R H 4%
HRHEYIRHEUE A RS F] (BioLASCO Ta-
iwan Co., Ltd - HEH - 58 ) HLFHHEME 40
£ M40 % > SERBHIA R 8~9 Bl - &
Ajf 5 TFDA-GLP i OECD-GLP M5
EBREARAREYFE - GBERE L 22
+ 3°C ~ fHEHEE 55 = 15% ~ BHT 12 /N
MRS/ 10-15 REVENY) 5 - BE TS
A MR E S > FENE > FAER
R 1 Vi = JRR B 1 o PR IE L B 5 BE - BARHBE
A MFG (Oriental Yeast Co., Ltd, Tokyo,
Japan) o BRZKGRAE = 1 = BE Rl B o 300 12 5 UK
Dok 77 =0 HE e - BB kiR R E R 1T HE
Fe e Bt 3 E - & R E DT B R Py 7=
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80 mm & ) #EITERK -

75 H
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&35 DIEEIER 7337 f(XT-1800, Sysmex,
Canada)#E{THR I « 55 —&0 53 MR AR MR F E
Ja 2 i A B ] % 0 B L oo BE A LY - S DA
M 7E AL #rE (7070 Autoanalyzer, Hitachi,
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DINIR S SNE - DRE ~ BE R BN EM
e B 0 MM RIS AH B AN - O - B
Bt ~ PP MeE - FERME - B LR - SEILERONE SR
> PRI 10 % R S AR [ E W > H
f1 525,52 DL modified Davidson’s solution
TE 24 /NRFR 0 FRIER 10 % Mg AR
WAREFY - UM R B E LR EE IR
&R - SRIFEE - DEtERSHYE R
(%) (EaREE/MEX100%) - FFETEHE
MR A R s E TR E ) i s
SERGIE S RA TR E E < 2R E 0 RHRK ~ B -
AR S I S R B AR e SR A A
o LA A Y (RM 2145, Leica)
Yk 2 yum B 2 #HBY]F > DL Hematoxylin
& Eosin (H&E)#:h - FROBEEAEI(BXS1,
Olympus, Japan) | #{ 52 5 g 25 . #H fi% Jis 2 22
b -

Bigor

25 5 B BB DU I (H (mean) 7 HE 72
(standard deviation, S.D.)%7x » BjY) o faE -
HMEERE WHREE - MRESTRMEEL
ST EEEE o BRI AV TR B R
fek B8 43 M7 (One-Way ANOVA) K. Duncan’s
multiple range test 53775 FH BIl i A 72 F 0k

Az DA p<0.05 1 B T 722 B 2 AR HE -
7w R
HZR 2E A

Rk - B RIGIEYE - L3
FERE R 5 0 Bl B EGR EE 9 A R 50
mg/mL ~ 100 mg/mL J 250 mg/mL 7 7%
% HIREHBEATE - AR EH -
SRR ~ K o SRR RE S
DIORR 7= AR - R HE SRE &
AR S L PR 2 22 1% - S RBIEAH S

LR REE WY 3
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RAETR > =R B Bl s A - 5%
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B E R

25 Tl R REL e B T i B B 3 R AR P
A Bt SR BEUR AN 1 R o RS EE LG S B
EMUAEE(p>0.05) » AERFABWE AL AT Z]
REBBEIEHEN - SHEHEEERER L
J0lE 2 frs o DU SR REE ER Y H AR KB
2 BRIEH S EECENAERERED
TR 1 22 $(p>0.05) -

B R B AR B3]
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Pt o e TR Y B AT E B RS R
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A Bl R o RF R B B IR B - BB -
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AP o HAT RN 1 s o &R 2 B
LR F M i A A B B R A B RE R R (p>
0.05) -

A B YR SR SE AR AT MW PR AR » W
I LA 78 H - I 3K 2578 L (hematocrit) ~ [MLAL 3%
= (hemoglobin) ~ LM ERE(RBC) ~ HIMER
#(WBC) ~ [fl/Mi#(platelet count) ~ SPEJHL
[T Bk 5 %% (mean corpuscular volume > MCV) ~
SEEERL M ER AT 3% (mean corpuscular hemo-
globin - MCH) ~ SEEJ4L 1 BR ML % I & (mean
corpuscular hemoglobin concentration >
MCHC) ~ #k 2 Bk (lymphocyte) ~ & b {4 Bk
(neutrophil) % B % Bk (monocyte) - 55 DL &
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EDTA 7% 118 W 58 IR 31 A 4 F 3 1171 7R gt
[& 5317 5% (X T-1800, Sysmex, Canada)fa Al %
[T Ji5 ) Bf ] (prothrombin time) o #5E 405 2
T » 2% T Bl S e R 0 R L e 7 4 I B
o

55— a0 oy MR A A7 e [l % - 7B D
M ET AR - HIHEA ¢ kR
(alkalinephosphatase » ALP) ~ % & s &g 2.
Fife i i filg (aspartate aminotransferase » AST) ~
95K 2 T P TR 1 190 1% 1§ (al anine aminotransferase »
ALT) - B 7 H (albumin) ~ [ #& & & (total
protein) ~ fAJEH 3 (total bilirubin) ~ fJL.B& BT
(creatinine) ~ [fll 1 FR # & (blood urea nitrogen »
BUN) -~ #&j%j##(glucose) ~ JE[&E [ (cholesterol) ~
= FRH HilE(triglyceride) ~ BT (phosphorus) ~
$EBEF(calcium) ~ &5 T (chloride) ~ $FFEF
(potassium) fz $/y i 7~ (sodium) ° fg ] 5 5 5H
NRNER 3 0 25 A e B B R B TR A
Pl B fE R B 72 52(p>0.05) ©

L A B A 141
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T S b As A AR 0 DIH&E S » R
HER TSR B - AR AR B ) A A A R
Wk 3 Fros o EE - DB - B B AR
PRI ~ el ~ 52501 R U B 0 fi DA B B BB )
& B 2 A o B AL -

(ERSESS JEIESE - SuF iRt v Sl
W IR S m B B A E — E B O
JrE ~ M~ BLRZAGEAMIEIR R (focal mono-
nuclear cell infiltration > [& 4A) » #FERKZ
Ry 1710 - 55k » TEFRA U] a5y - HiE
S AR R e B B R M B R~ A - B
¥R GEMIIE T (focal mononuclear cell in-
filtration - [ 4B ) - ¥ B H K & 7 & I 2,
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fat droplet infiltration » @ 4C) » #4ERE
1710 - 1% » fEAETARHYU) BN - E S
Al — SRS EE A - 86 - AR/
B 4 K ZE4E (focal seminiferous tubular
degeneration/atrophy » [E 4D ) » #4 X5
1710 - f7& Bk Frai RE K - DL EIRRF &
TR LS R D BES B2 A R S
Y& AR R o B B IR A B R A
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MEESEALER S - A B E A H A e
WSS o (BIERET B 22 52 - {E M E N
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&0 AT REATHH M@ AR B Fs gt A T B -
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BhFIET - 5 A8 X SO T IR e R TR AL [T K 2
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H A& B S A RS - RIS BEES W BEYIEY > EIRERE - RiRE - M@
] o i 278 I VAL SR i A 5 T S A B IR K A~ ME AL AT > R ER AR ~ A AR A

BAVERAREAN S R H 2R > fIgE - & T A AR fH o B 2 A A b At B
=3 0 g/kg
500+ == 1g/kg
== 2g/kg
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Time (day)

ML st MASHE R R IR TR A4 PR s FoEFR S AL R

TER SR BT A KL 28 KA BT R BUB LI RETE AR NI - S5 Atk ¢ AU
RIS 2 Fe k2 ZE OB - A B9 LA MeanS.D. 7 » =10 -

B3 O0gkg
35 == 1gkg
E 2glkg

30 ; {m Sghkg
N

20
15
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Feed Consumption
(g/rat/day)

$— ST $=l BIA $— 518 ¥=HE BNE
Male Female
Time (week)
Fl2. it REAGHEMRACPEFLEERIPRRF AT PEL PR gwpi 2 214
~HESE -
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F(p>0.05) - AT #EILIMean+S.D.R7R > n=5 (HA(HFFEE > SEEAEAERNERE) -
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R 1. gk F A 4R B R R S AT 28 R & A M S B B A T ) 40 ] 64 e BOME b

KRERRE MBI ELA

g 75 Hgi 7 FH %1 B & (/100 g b.w.)
AR E & (g/kg)
H A A &A1 Hh 7] B =
It B2 0 1 2 5
=, 0.869+0.077 0.899+0.123 0.880+0.084 0.933+0.086
i 0.017+0.003 0.017+0.002 0.016+0.002 0.017+0.002
R e 0.173+0.019 0.187+0.020 0.193+0.016 0.195+0.031
ik 0.855+0.067 0.874+0.047 0.853+0.050 0.897+0.054
N 0.398+0.028 0.395+0.025 0.412+0.036 0.413+0.016
i 0.543+0.042 0.567+0.043 0.558+0.034 0.565+0.040
HF- Mk 3.38+0.23 3.40+0.23 3.39+0.22 3.53+0.20
=2}
I 0.042+0.009 0.040£0.005 0.040+0.004 0.037x0.006
B [ 0.029+0.005 0.030£0.005 0.026+0.004 0.030+0.004
R e 0.223+0.016 0.216+0.031 0.205+0.024 0.210+0.016
ik 0.861+0.046 0.863+0.047 0.846+0.050 0.860+0.053
N 0.422+0.023 0.413+0.016 0.419+0.027 0.412+0.022
i 0.820+0.061 0.812+0.068 0.825+0.065 0.795+0.051
JHF- Mk 3.57+0.22 3.57+0.21 3.45+0.20 3.49+0.22

BB LIV E+ R %E 2 (mean = SD)EHR > n =10 -

AR o [ETEN 2009 FHRAFERER DL
RIS MERRERE RO DRt E
T LDso Kfi% 10 g/kg.bw » Ames 555 ~ 41
A B ARG 1l RSB A R R e > KB 30
REFRBESHBIZREEORAFEMIEN - &8
DHAEHERERESYE  SEEFEMN
o R IER Y > HERE T W iR R B
fhiE 2 2 - AR ESHE SR -

LmEETERE TR T E
&, BREEWMAENEM - BHERT
AIECERAOSEE ] - R REREERIL - $REE
Ny RANEER WS - EPBEIEWI R
ARG R A B Y E g B AU o (B
HEHAET S EMUEERE » N
FOEA B - A T 1 AR R DR 20 45 85

MR B R S MR ~ 2 R E R AR
EREEREEN AR - B AL
W7o JTAE AR PR R AR EIRAESF > KR
LR GTRNWEE  HELBEAEZ#
R i AR B (U > 2R, -
NAFEHBAERE (hL i F S
REHE) FREREE > SRR - /AR
R EE - ITFREEA S TEYEGE
o & M B PR RE SR R R M 0T > A S e f
ZapEFHUHAER o RS B R Wt 2
ZHERHFZ—  BEFUESM - G
B ~ pUiEREN 2R E - N B EREEA 304
DA E AR FEIE S > A5 B 58 B PR BRRE A AT
5 20 A DL b (28 B B B R B s /K B
%)  HEBHBEEEEARIE > FERIZE
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HEE YW

AT 28 R 32 & A M 3B B 2 7 ) 4 ) o o b B M

R R e g & ALE 547
BB & (g/ke)
HH I AH {75 & AH rh 7] & AH 1= & AH
I B2 0 1 2 5
C (103/uL) 10.5+3.2 11.3£3.6 10.6+4.4 10.62.2
RBC (106/uL) 8.59+0.43 8.76£0.28 8.53+0.48 8.58+0.46
Hemoglobin (g/dL) 16.5+0.5 16.7+0.5 16.3+0.7 16.120.7
Hematocrit (%) 47.9+1.1 48.9+1.3 47.7%1.6 47.2+1.8
MCV (ft) 55.8+2.2 55.8+1.8 56.0£2.2 55.1%2.3
MCH (pg) 19.2+0.8 19.0+0.5 19.120.7 18.7+0.7
MCHC (g/dL) 34.4x0.3 34.1x0.4 34.2+0.5 34.0+0.5
Platelet (103/uL) 1054.8+105.3  983.9x128.5 1004.9+142.2  975.3%121.9
Neutrophi 1(%) 18.6+3.0 17.8+2.6 20.4+7.4 21.5+3.7
Lymphocyte (%) 75.0+3.3 75.5+3.4 73.6%6.7 72.2+4.1
Monocyte (%) 5.3x1.1 5.3x1.2 4.9+0.7 5.2+0.7
Eosinophil (%) 1.0£0.6 1.2+0.5 1.00.3 1.0£0.2
Basophil (%) 0.120.1 0.2+0.1 0.120.1 0.2+0.1
Reticulocyte (%) 3.3x0.8 3.2+0.8 3.1%1.2 2.8+0.9
PT (sec) 17.0+3.0 16.8+1.0 16.8+2.5 14.6+2.2
iii3==

WBC (103/uL) 11.0+1.8 11.0+3.1 11.8+1.0 8.9%3.0
RBC (10%/uL) 8.41+0.37 8.42+0.28 8.44+0.21 8.42+0.53
Hemoglobin (g/dL) 16.1%0.5 16.0+0.5 16.1x0.4 16.0+0.7
Hematocrit (%) 46.5+1.1 46.4%1.3 47.0%1.3 46.3x1.9
MCV (ft) 55.4+1.8 55.2+2.1 55.8+2.0 55.1%2.1
MCH (pg) 19.2+0.5 19.0+0.6 19.1+0.6 19.0+0.5
MCHC (g/dL) 34.7+0.4 34.5+0.5 34.3+0.4 34.5+0.6
Platelet (10%/uL) 1143.0£142.3  1191.4%106.7  1169.4+136.0  1069.9+176.4
Neutrophil (%) 16.2+3.1 17.5%6.1 16.0+4.3 14.9%2.5
Lymphocyte (%) 78.4+3.8 76.3£6.1 77.5%5.2 78.6£2.6
Monocyte (%) 4.3+0.8 5.00.6 5.2+1.5 4.9%1.0
Eosinophil (%) 0.9+0.3 1.1+0.4 1.2+0.5 1.4+0.5
Basophil (%) 0.3+0.2 0.2+0.1 0.2+0.1 0.320.1
Reticulocyte (%) 2.5+0.8 2.3+0.9 2.2+0.8 2.2+0.6
PT (sec) 10.2+0.3 10.1x0.1 10.120.3 10.2+0.2

#EEL : MCV: Mean corpuscular volume ; MCH: Mean corpuscular hemoglobin ; MCHC: Mean corpuscular
hemoglobin concentration ; PT: prothrombin time o ${#8 5 LIS 35 (H+1E HE 2= (mean + SD) 23 > n=10 -
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R 3. SRR A A GRS B R R e AT 28 R A A M S B B A T ) 40 ] 64 e B b

X R o A ACAE 5 HF
B & (e/kg)
HH H R P & A aabiihe il [yl
it ER 0 1 2 5
Glucose (mg/dL) 150.0+£31.2 144.1+17.4 150.8+38.4 164.7+33.3
BUN (mg/dL) 12.1£2.1 12.9+£2.9 12.2+1.5 11.8+1.3
Creatinine (mg/dL) 0.63+0.05 0.63+0.05 0.62+0.06 0.60+0.05
AST (U/L) 109.6+29.6 111.5+24.8 96.9+15.2 100.8+21.5
ALT (U/L) 33.7+19.0 31.6+5.2 29.6+7.4 29.4+7.6
Total protein (g/dL) 5.9+0.4 6.0+0.4 6.0+0.3 6.0+0.4
Albumin (g/dL) 4.2+0.2 4.2+0.3 4.2+0.3 4.2+0.3
ALP (U/L) 118.2+19.9 134.3+26.4 139.5+33.1 136.1+35.9
Cholesterol (mg/dL) 57.8x14.7 60.6+11.9 73.7£20.6 65.9+£9.0
Triglyceride (mg/dL) 57.7+£22.1 41.6x10.5 53.4+13.0 49.9+11.1
Calcium (mg/dL) 10.8+0.7 10.8+0.7 10.7+0.6 11.1+£0.9
Phosphorus (mg/dL) 11.7+1.1 11.3£1.2 11.4x1.0 10.9£1.2
Sodium (meq/L) 140.8+5.3 143.2+5.6 141.0+5.0 143.4+4.5
Potassium (meq/L) 6.4x1.2 6.5£0.9 6.2+0.7 6.6x1.1
Chloride (meq/L) 95.7+3.8 96.8+3.3 94.3+£3.4 96.8+2.6
Globulin (g/dL) 1.7+£0.2 1.8+£0.2 1.8+0.3 1.9+0.2
Total bilirubin (mg/dL) 0.002+0.001 0.003+0.002 0.003+0.002 0.003+0.002
ii3=2)

Glucose (mg/dL) 122.2+15.5 117.3£15.9 122.7+£20.6 122.7+19.1
BUN (mg/dL) 12.0£1.6 12.5+1.2 12.9+1.1 12.7£2.1
Creatinine (mg/dL) 0.65+0.05 0.69+0.03 0.63+0.05 0.69+0.06
AST (U/L) 92.8+20.2 84.3+7.9 86.3+5.9 95.3£25.0
ALT (U/L) 24.1+3.5 21.4£2.5 23.2+£3.6 31.2+23.1
Total protein (g/dL) 6.6+0.3 6.6+0.3 6.5+0.3 6.7+0.3
Albumin (g/dL) 4.8+0.3 4.8+0.2 4.7+0.2 4.8+0.2
ALP (U/L) 67.0+18.5 73.3%x18.3 70.1x£16.8 72.2+24.1
Cholesterol (mg/dL) 83.1x17.4 81.9+19.5 78.5+16.9 87.1+16.8
Triglyceride (mg/dL) 41.4+7.5 41.8+10.1 42.6+8.7 45.4x13.3
Calcium (mg/dL) 11.1+0.5 11.4+0.4 11.2+0.5 11.4+0.5
Phosphorus (mg/dL) 10.5+1.1 10.3+0.7 10.1+£0.9 10.9+1.0
Sodium (meq/L) 144.5+1.5 144.9+2.2 142.0+5.5 143.8+2.2
Potassium (meq/L) 7.5+1.1 6.9+0.4 7.1£0.4 7.5+1.1
Chloride (meq/L) 99.2+0.8 99.4x1.9 97.5£3.5 98.5+1.8
Globulin (g/dL) 1.8+0.1 1.8+£0.2 1.7+0.2 1.9+0.2
Total bilirubin (mg/dL) 0.008+0.004 0.009+0.003 0.007+0.002 0.008+0.002

R DU E A ¥E 7 (mean = SD) 2 > n=10 -
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Sub-chronic (28 days) Oral Toxicity Evaluation of Freeze-dried Paecilomyces
hepiali Mycelium from Liquid-media Fermentation in Rats

Lee-Sar Sheng!, Shu-Xing Yeh!, Wei-Chen Fang!, Yen-Po Chen!, Yih-Min Jiang!,
Yueh-Ting Tsai? and Chin-Chu Chen13-7*

Bioengineering Center of Grape King Bio Ltd, Taoyuan city' ; Testing Center, Super Laboratory Inc., New Taipei City? ; Department
of Applied Science, National Hsin-Chu University of Education, Hsin-Chu City’ ; Institute of Food Science and Technology, National
Taiwan University, Taipei city* ; Department of Food Science, Nutrition, and Nutraceutical Biotechnology, Shih Chien University,

Taipei city’ ; Chung Yuan Christian University Bioscience Technology, Taoyuan city’ ; Institute of Biotechnology, National Changhua

University of Education, Changhua’, Taiwan.

Abstract

Paecilomyces hepiali was isolated from the
culture of asexual form of Cordyceps sinensis.
This study was conducted to assess the 28-day
oral toxicity of the freeze-dried P. hepiali
mycelium from liquid-media fermentation
according to the safety assessment guideline of
Health Food promulgated by the Ministry of
Health and Welfare. The rats used in this study
were divided into four groups, including the
control, low (1 g/kg B.W.), medium (2 g/kg B.
W.) and high dose (5 g/kg B.W.) group. Ten
male and ten female Sprague-Dawley (SD) rats
in each group were orally fed by gavage with
freeze-dried P. hepiali mycelium for 28 consecutive
days. Clinical observation of the rats was carried
out daily. The body weight and feed intake of

the rats were recorded weekly. At the end of
the study, all rats were sacrificed and the blood
and organs were collected for hematology,
clinical biochemistry and histopathological exam-
ination. Results indicated that all rats in all
groups did not show any abnormal cli nical
signs during the study period. All rats gained
weight normally and no abnormality were found
during the ophthalmological examination.
According to the results, the no-observed-adverse-
effect level (NOAEL) of freeze-dried P. hepiali
mycelium for the rats was greater than 5 g /kg
B.W.
Keywords: Paecilomyces hepiali mycelium;
Cordyceps sinensis; Repeated dose
28-day oral toxicity study.
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