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Safety assessment of subchronic toxicity of SN3-OE1, oil

extraction from fruit body of Antrodia cinnamomea

Chia-Hsin Huang'*, Ya-Shih Tseng', Min-Tzu Chen', Chin-Hsun Hsu !, Bo-Qian
Xie!, Ting-Yu Hsu!, Tsung-Ming Yeh?

"Department of Medical Laboratory Science and Biotechnology, Chung Hwa
University of Medical Technology
?Shennong Fungal Biotech Co. LTD.

Abstract

Fruit body of Antrodia cinnamomea, a medicinal mushroom indigenous to Taiwan,
grows only in the inner cavity of Cinnamomum kanehirai Hayata basswood. The
biological activity of the components in Antrodia cinnamomea depends on the different
solvents and extraction techniques. To evaluate the toxicity of the oil extracts, we
treated ICR mice with SN3-OE1, oil extraction from fruit body of Antrodia
cinnamomea. Animals were daily treated with SN3-OE1 administered in the diet at
dosage levels of O (reverse osmosis water), 208.3, 500.0, 1249.5 mg/kg B.W./day) for
90 days, respectively. The evaluation method is according to OECD Guidelines for the
Testing of Chemicals No. 408 (Repeated Dose 90-day Oral Toxicity Study in Rodents),
suggesting from Ministry of health and welfare. Body weight, food consumption,
activity and physical appearance were measured weekly. At the end of the study,
urinary test, hematological analysis and biochemical parameters were determined and
the major organs, including liver, brain, heart, adrenals, kidneys, and gonads were also
evaluated. There was no significant difference (p> 0.05), in pathophysiological effects,
observed in the three different groups, compared to the control. Together, 90-days
repeated oral dose toxicity tests shows the NOAEL (No-Observed-Adverse- Effect
Level) of oral administration of SN3-OEL1 at doses up to 1249.5 mg/kg B.W./day in
mice.

Keywords: 90-day Safety Assessment, Antrodia cinnamomea Fruiting body Oil
Extracts, NOAEL
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LR (Antrodia cinnamomea)[EEBEPETEELENE » LRSS « 1kt - 7
PIFE G fEEMIMELE o B ELE R (Fungi) - #5 -2 (Basidiomycota)

& 7 & oo ' (Basidiomycotina) ~ [5] #& 1 & 4 (Homobasidiomycetes) ~ #f {5

—pfe

& H

(Aphyllophorales) ~ 2% | EfH(Polyporaceae) ~ S# L /& (Antrodia) » [H 4N
TEAR(Cinnamomum kanehirae)” B - 4185 B (LAY S BRI -
21991 7 e+ Em S AP SRR TS iy < 5T - B EBAZGEI2019FTLH K
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JE55% + 15% ~ BRBH12 /NEFHVEZFEIY) 5 - BPE it P EE R ERHORE B R A AN
EEE R E(PEEER N AKEEREYIREMEAZEGEHVIEEZEIE
104-12)

=~ SRR

R AR Y T EEHAEEWISN3-OE] » A EE AR AIRAE
Frrfeft -

= BTN TTE

Aol BV - o pll R iast ~ S REIEEnsH st - Hiaa -
2375 7K + gaH0 mg/Kg B.W./day) - =& 540 ¢ 1249.5 mg/Kg B.W./day » H7]
=gl ¢ 500.0 mg/Kg B.W./day » {7 &z Em4H © 208.3 mg/Kg B.W./day - 5
SR > AERFPH12.495 mg ~ 5.0mg ~ 2.083 mg ~ 0 mgZ StBahT e} - R 105 g
MALE 27K EFTRREEME  HERE1&50°CHEEZ » BUBdplRE 77 7l F51249.5
mg/Kg B.W. > 500.0 mg/Kg B.W. > 208.3 mg/KgB.W. 520 mg/KgB.W. - { e B
RHERAE AR R B H R Wl e Bkl - s —REaRt o gl A
fEFEHHLabDiet500 1 5 5 2 Bl falfc} » R BT & ({CHS B 8 5% - (IR 1 ARt A1 BB (e RE
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&1 KcMedi-Test Combi 10€ VETREAAR - ST Hy B A BT Bl 4 L5 AT -
3. MmiRHRER -

s/ N B R AT SR IR 1T IR A S P H H FEEJF% * Erythrocyte count,
total and differential leukocyte counts, Hematocrit, Hemoglobin, MCV ~ MCH,
MCHC, Platelet count, Clotting time - CBCIILJ{& & #ifa 2 » £ 8% Sysmex K4500 -

4. MEEALRES

st/ N U B EFTER SR IR T IR AR b - 0B R LA E E S
Alanine aminotransferase - Albumin -~ Alkaline phosphatase - Aspartate
aminotransferase ~ Bilirubin (total) -~ Calcium ~ Chloride - Creatinine ~ Gamma-
glutamyl transferase ~ Glucose ~ Phosphorus ~ Potassium ~ Protein (total) ~ Sodium -

Urea nitrogen 2 - Roche MODULAR PPEE 4 HE4 (LR airEHE -
i~ HBREARES

sl SE Y/ N TR » WIRA s B BIAH &R 2 838 L - BUBss o - &
AR/ NEBA TS R - BRASARTINT - PUNREZE SO eI e B AR A~
b IHIE F RS EE - —fas B BIAHSRAVAE B R AH S0 i il 2 TH H liver
brain ~ heart ~ adrenals ~ kidneys + K gonadsZ:4y FIfEE - 4H4H B faEakKidneys
liver~lung(s) - spleen~stomach-~small intestine~ large intestine ~ esophagus - pancreas-
{i FTissue-Tek @ TEC - LEICA TP 10205## &z Thermo SHANDON FINESSE 325
PRt DO R ZEH&E S D) 5 BRA » P EERE RO S B B AR
H B IR ACHIEE

7N~ SEt ot
F e B A S8 {E LA Microsoft Excel 2 AVERAGE A KHF15{E K. STDEV

ESRAERE(RZ2E » LIWilcoxon Signed-Rank Testd 4 L £ i T 4H Bl HE4H
HZ =R -

— ~ EEREE

s 2 atBadloR > SHIRAH SR/ N 2 B S > W H R/ NE iR
PRINER S B ENRE DR » /N S R SR Z BR PR IR -

19



i‘%‘?fﬂ? %528
2020 & 6 *
| #c 15-36

- REERRE

A N B VPR EE A R =R - SBREEREU - a7 S B
AHAHEEES

v&»’g\’&a@x &x%’x//@
=@ [} A ETH A e [ Rl (LS T e B G PP e e )
- M N RS E S BB

B4 150 mg/Kg B.W./day » {E75 £208.3 mg/kg B.W./day -t £500.0
mg/kg B.W./day » =& & 1249.5 mg/Kg B.W./day - /NEAEHERTS TR A RS
ZEHEREEE - n = 10 o *BUEARAHAH R B 25 (p<0.05) -

31.00
29.00
v 2700
g, 25.00
E 23.00
(21,00
19.00
17.00
15.00

> /'/‘/®49/%/\\' A%l 5 4

\
BB B &
o M P @ M EPTE oM G e L

B = - W NROOKER A E B LIHY

P 5 48

¥riEH £50 mg/Kg B.W./day » (K75 & 55208.3 mg/kg B.W./day » 175 & 5500.0
mg/kg B.W./day » S &E &y 1249.5 mg/Kg B.W./day - /N EYERTE SRR EERR 2
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ZERERGER o n =10 - *BISIRAHARE LI B E 2 (p<0.05) -

M NEERERES T PREZE S = A £ R AR
Bl R+ = A I AT F 7 #(p<0.05) - MM/ B R (R o BR iR
o = ARIUE - ERIE B U S IR AH AR B F(p<0.05) > K
B/ e B EE AR 72 F(p>0.05) » [FIERIAHFE BRI S > SlBRa S
EHHIHA/ N R E SN - FREHES = FERNE REsRE 2R
(p<0.05) - Heraipfmiigart=5% (p>0.05) » WEVY K LFTR ©
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VO ~ TR R

L

i F50 mg/Kg B.W./day - {75 & £5208.3 mg/kg B.W./day » H75[ & £5500.0
mg/kg B.W./day » =7 & fy 1249.5mg/Kg B.W./day - BE T EEERKEESH
n=10 - *EAHIGAHAHEL B BB 1225 (p<0.05) -

=~ ERRERRER -

i/ B HTHRIS AR P R R R e B S5 AR SRR L
BT AR AR DL AR 2= 2 S5 B B > S\ B 25 T 2 B et N B i
O B~ B8 B B BB AR ASIESE > IR R s sl SR 2
BIIREPESEE © HUAT ~ B~ 0~ B~ B9 B ERR » SEALBONER G HIFPE - HATE
HEFR R AR - flEs S R AH B IR AN PR - B B E M= (p>0.05) -
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X YR ¥
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7 iR R (LR

$HIE4H £50 mg/Kg B.W./day - {7 & £5208.3 mg/kg B.W./day - 75| & £5500.0
mg/kg B.W./day » =7 & Fy 1249.5mg/Kg B.W./day - AT T EEERKEESH
n=10 - *ELHIGAHAHELER BB 25 (p<0.05) -

~ MARERSIHT

IR - A EARIATE( Hematoerit) AR B HEEH(p < 0.05) - K&
A MERETE(WBC)H B ¥ 15 4H (p<0.05) -t R (R 4RI/ MG #(Platelet)
HH I ¥ HT4H (p<0.05) » =il S ik BB HIER T B B IR AH LR - 39 fmBH R
7=H(p>0.05) » WIFR=FR -

e BT T > o R RSP TR AT B (12 (MICHC) B BB 7 5 B4 (p <
0.05) » {ECZHI E4H (A M Eks T#(WBC)BHRE KA 4R (p<0.05) » H K AR & 1/ Vi
a8 (Platelet) HH 2K A ¥ H84H (p<0.05) - =7 = M B HIEATE B Bl IR AHAH B
By > PR RE S B (p>0.05) » AIFEIUFTR

A~ MFEALDT -

g 7 TE] > fECA S 4H GlobulinBH &A= 1> ¥ 14 (p<0.05) » Albumin » B.U.N > K
CreatinineBHEI K B IE&H(p<0.05) > FLARIMMIA A A LHEATH H BT IaH AT bR - 5
EHHRE 2 5 (p>0.05) © 5 R H R I BRI AR A BORIERTH H B BRARAH RS - 19
HAREE 52(p>0.05) ~ WIFRAFTK °

It B2 U5 T =5 75 £ 4H Globulin % Bilirubin-total B 28 & 7> % B2 45 (p<0.05)
AlbuminBRZ(ET ¥ 1840 (p<0.05) - 7= 4HBUNBHEHE A #T H34H (0<0.05) - (KA
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AHAHECET - 3

BEERESR (g) a
R el & {7 &
(12495 mgKg)  (500.0 mg/Kg) (208.3 mg/Kg)
FA 0.01140.017 0.0130+0.0020 0.0116 £0.0038 0.0118+0.0027
e 0.00070.0001 0.0007+0.0001 0.00070.0002 0.00070.0002
AefiR 0.00170.0003 0.0034=0.0019 0.0029+0.0014 0.00210.007
Bl 0.01810.0024 0.0186=0.0025 0.0185 =0.0036 0.0177+0.0042
L 0.0056 £0.0015 0.0062+0.0008 0.0068+0.0022 0.0065+0.0015
A 00161=0.0024 0.0165+0.0020 0.0179+0.0052 0.0175+0.0028
AT 0.05910.010 0.0556=0.0051 0.0519+0.0138 0.0538+0.0110
aFTE EES L MeantS.D. Rk > n=10 -
R MRS Y EE
B ER (g) a
FIRA el thfl {E A=
(12495 mgKg)  (500.0 mgKg)  (208.3 mg/Kg)
O 0.0142+0.0036 0.0015£0.0001  0.0012+0.0006 0.0014 £0.0004
B R 0.0008+0.0001 0.0154+0.0016  0.0007£0.0002 0.0008+0.0002
Ao ek 0.0029+0.005 0.0039+£0.0010  0.0039+0.0013 0.0029+0.0008
B g 0.0159+0.0014 0.0154£0.0016  0.0148 £0.0037 0.0174 £0.0024
Lol 0.0065=0.0012 0.0075 £0.0017  0.0073%0.0022 0.0063+0.0012
i 0.0192+0.0025 0.0171£0.0017  0.0179+0.0051 0.0189+0.0024
ATk 0.0534=0.0048 0.0493£0.0041  0.0514%0.0049 0.0514+0.0049

aff A g MeantS.D. 3575 n=10 -

7N~ BRI

It N R S R H B IR AH AR B - I EE R R T R s -
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T~ HBREIT
It/ N B AS B E  BR A B IR AHAH B - PRI S, WIRSLATR -

B FRR R E S AR B AR - EPYAEE HEAR - S HTAH 55 AR AT B S B9
F53/10 JF22/10 o =7l St bt 8 A4 AT I R B e 3/10 52 1/10 > Fpf i 8 A %A F
T Ry e Rt Bl B 3/10 K2.2/10 » AR 76 S 5 BRAH &5 4= AT [ Ky MEER.2/ 10 K2 1/10 o ¥1HE
4H K =H St BN BN S B B S B A R e n T AR I

B R/ VE Bt AG (tubular cast) * 5 HEEH S A A ik B2 S B A9 6/10 K2 7/10 -
e PR R 5 A R A e R M B U E R 6/10 52 7/10 - Al 3 A A I e Mt Bl st B
F56/10 2 7/10 > {SFR 8 55 A= AT e S e B VB Fo4/10 5. 5/10 » STEAH K =&l
B Ba A HL S i B P B S A R 7 AR

fE B/ INE fFZE (focal tubular infarction) @ 35FHEZH 2 A= SR 1F ik B2 Sz M B f%2/10
J22/10 - e s Eman 55 A AT I R BB R 2/10 52 2/10 » HR el BmdH 25 A= A E
T S e B AR 2/10 k2 2/10 » BT 238 AR ARG BmAH 11 itk Rl B R 2/10 5 1/10  $HE4H K¢
=T S B L SR i S B A R SR AR -

TR - 0 HE R HEf (focal lipidosis) ¥f e &H 5% A= SR AE Ik Bel S M B R 6/10 K%
6/10 » 1= il S s SR AH S8 FRAE e S M B R 5/10 2.6/10 - ch | S s B S8 A RAL I
B e B F56/10 52 4/10 » (R & S B S A AL I e L6/ 10 K2 2/10 - BT 4TI
INFT o SHEAH e = 5 st el A L9 828 g B R B8 A R e AHRA 1

MESEE: S5 H A AT HERR( (focal lipidosis) 3 HREAH 8% A ST e el S M Bl F52/10
110 - a8 A AL I RME B B 1/10 52 1/10 - & 5t 28 A R AE I
FMEER Ry 1/10 52 1/10 » (R B St Bt 58 A AR AE e Ko ME ER2/10 K2 1/10 » S HRAH Kz =4
S ot el B B B S LS A R et AHRA 1 -

ON .- Fer il = A BT HE TR (local corpus luteum lipidosis) ¥ HR&H Ko i (7] S 4HME
Bel o A AR AT AR - UG e s T (B S e B E e B 5% A2 R 53 1] F»2/10 > 2/10 > 2/10
Fe1/10 o SPURH K = ) S e R AE e B H7 28 B B FE B S AR R 7 S AR -

Fifefit: =3 H0 1 /N 5 B 2 (focal hyplasia of islet) S5HEH Ko i i A Akl
I BRSPS B A MR > S MR S AR R A I el S M B/ 2/10 522/10 » =&
aR AR 5 AR AT I S e BB A By 1/1052.2/10 > R Sl 2% A= AR AR I R e Bl
B R2/1052/10 (R S BRal S8 4 R AE I S M 2/10 K2 2/10 © $fHEEH Kz =
B ot Bl A ELpe 8 g B S LS A R it AHER 1
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R= M NRIR AT
L5347 2
RN iR s A=
(0 mg/Kg) (12495 mg’Kg)  (500.0 mg/’Kg) (208.3 mg/Kg)
RBC ( x10%/mm?) 8.5=0.6 80=1.1 7.8<1.3 81+16
Hemoglobin (g/dL) 14.5+£0.9 13.0+1.6 13.0£2.2 13.7+£25
WBC ( x10°/mm°) 44+24 46+2.6 4.1+2.8 2.6+2.2%
Hematocrit (%) 484 3.1 444+54 43.3+£7.1% 45.6+84
Mean Corpuscular Volume 57.0£ 1.7 559=+21 55.7+1.7 56.4+£28
(MCV.: L)
Mean Corpuscular Hemoglobin 17.1£0.5 16.4£0.6 16.7+0.5 17.0£0.8
(MCH: pg)
Mean corpuscular hemoglobin 30.0£0.7 29.3+08 29.9+0.6 30.1£0.6
concentration, (M.C.H.C; g/dL)
Platelet F/ul) 1048.6 =151.4 1165.2 2700 861.9+£186.8* 900.6 = 299.5%
Clotting time, sec) 92.0+73.6 196.1+145.9 141.7£102.9 152.6 £99.8
Neutrophils band ( %o) 1516 1.7+0.9 0.0£0.0 24+1.7
Neutrophils segmented: (%) 16.2+38 23.2£ 69 16.8+1.4 201+73
Lymphocytes (%) 78.0+4.1 70.9+ 7.8 82.6+£3.4 72.6+£9.2
Monocytes (%0) 3.8£209 39+4.1 1.8+1.3 47=+28
Eosinophils ( %0) 0.3+£0.5 0204 0.0£0.0 0204
Basophils ( %0) 0.2+04 0.1+0.3 0.0+0.0 0.1+0.3
a FTAEIEI DIMean+S. DR » n =10 » *BL¥ IRAH AT LR BB 172 5

(p<0.05) -

ol R EPEEAZ RAEANRE S (focal mononuclear cell infiltration ) #5473
B Lo Ml il B SR E AR - dlE R - SR aH 38 A RAF I R S i B Ry 1/10

F 110 o S e s BRaH 55 248 RAT I Mo M B B BmaH By 1/10 52 1/10 » o s BmaH 28
A SRAT T Ry M B8 B R AH 50/10 K2 0/10 » {75 & 5 ER 4H &8 4 SR AT I Ky e L 1/10 K,
0/10 o HFHEAHE Ky =750 & 5 5 Bel 1 ELyps 88 iy B 8 B o A 3R 7 SR AHRE M -

B 3

BB EM AR R T E R A HUISNS-OELA 190 REVINEAER & =
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s T AR B b BRIRH R ~ i B e B

b8 - iSRS ieE - e B R R Z T ER R 2K A SNS-
OE1ERE90R /N rIpe L 2 B E e - (FE Ry 2 MrHbHIEZ 2% - SURIHE
FERSRPR A B G 8 ) B O B AR A > BRSIEH S Ml SR S B e IR 343

BATE N HREE

I~ W BB AT

{4537 2
HIRAL [y il {EHI &
(0 mg/Kg) (12495 mgKg)  (500.0 mg/’Kg) (208.3 mg/Kg)

RBC ( *10%mm’) 8.0+2.0 89+0.3 8.6+0.8 8.8+0.6
Hemoglobin (g/dL) 13.7+3.3 15.0£0.8 41.0=1.1 14.7+£0.8
WBC ( x10°/mm’) 44+47 45+25 4.7£2.0 29+1.3%
Hematocrit (%) 46.0+114 49.2+23 46.2+4.0 48.6+2.2
Mean Corpuscular Volume 57.2+£27 551+ 1.7 54.0£1.6* 55.2+£2.7
(M.C.V.;:fL)
Mean Corpuscular Hemoglobin 17.1£1.1 16.7£0.6 16.4+0.6 16.7£0.7
(MCH: pg)
Mean corpuscular hemoglobin 29.8+£2.0 30.4+0.3 30.4+0.7 30.3£0.8%
concentration, (M.C.H.C; g/dL)
Platelet T/uL) 1074.5+357.9 1015.8+ 1359 844.9+204.9% 877.5 £209.7*
Clotting time, sec) 148.9+ 112.1 169.4 = 80.7 200.0+134.6 116.0+105.6
Neutrophils band ( %) 1.6+2.1 23+1.7 0.0£0.0 19+1.8
Neutrophils segmented; (%) 16.7+5.0 16.5+6.5 17.2+4.4 194+73
Lymphocytes (%) 79.2+43 77.8+£9.1 82.2+4.6 75.4+93
Monocytes (%) 22+1.6 29+34 0.6£1.0 3.1£35
Eosinophils ( %) 0.2+04 0204 0.0+£0.0 0.1+0.3
Basophils ( %) 0204 0305 0.0+£0.0 0.1+0.3

a FTAEHE DMean+S.D. 3R » n =10 o *BEA QAT LI B BIE 2 2

(p<0.05) -

oifratBas =8 5 BndH BLE IRAH AR ELEE - ME BT Badi SR A By s Bl s B

WA R B
AR RS - LI 2

[T

4

Rifkiis

VARNY

BRI A AR EN L TERAR  HEHHH
B IEARRE > BT DL U8 plA= FEER FRURHERE - —

ARl D55 - EE B NEA SR AR > EE2FRRMERGER - HER
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BREEGETEmEHE SR -
BT~ BB A5
75415347 2
RN iR R s
(0 mg/Kg) (1249.5 mg/Kg)  (500.0 mg/Kg) (208.3 mg/Kg)
G.0.T.(UL) 98.6+41.2 135.9+157.2 128.2+44.8 90.8+49.1
G.P.T.(UL) 342+£98 50.8 £48.0 41.4£15.5 312+ 74
Alkaline phosphatase (IU/L) 114.7+48.1 972 £54.7 84.3+35.1 63.8+24.9
Total protein (g/dL) 52+02 49+1.2 4.7£0.7 52+1.0
Albumin (g/dL) 32+05 25=11 2.7+0.7 22=+0.8%
Globulin (g/dL) 20+0.5 2.3+0.5 2.0+0.6 3.0+ 0.9%
Bilirubin-total (mmg/dL) 0.16 £0.10 0.30+0.20 0.18%0.16 0.30+0.15
v-GT (ULL) <3 <3 <3 <3
B.U.N (mg/dL) 46.0+ 12.7 40774 40.0£13.5 28.8+11.6%
Creatinine (mg/dL) 0.19 £ 0.06 0.17+0.06 0.21+0.09 0.14 = 0.06*
Glucose (mg/dL) 110.7+34.5 93.2+41.7 81.9+13.7 84.7+393
Triglyceride (mg/dL) 497+ 16.3 49.7 £233 33.2+16.6 27+£12.7
Cholesterol-total (mg/dL) 126.0+32.8 127.7+ 480 109.2£25.1 126.1+33.0
L.DH. (UL) 304.8+106.4 339.6+259.4 385.6+£305.7 289.0 £ 127.7
Amylase (U/L) 2171.8+417.7 2313.2+653.4 1804.6+442.0 2092.7 = 627.6
Na (Sodium, mEq/L) 163.9+ 4.6 163.3+42 161.4+4.1 165.5+4.0
K (Potassium, mEq/L) 6.0x12 6.9+2.2 6.6+0.5 6.6=1.6
Cl (Chloride, mEq/L) 1234+17.1 125.6+15.9 118.6+3.6 118.5+10.0
Ca (Calcium, mg/dL) 7.7+£19 7.6+2.5 6.9+1.1 81=x24
P (Phosphorus, mg/dL) 126+23 9.3+1.8 9.5+1.8 9.6+2.2%

a FTA%EIEI M Mean+S D32 » n =10  *BEA¥IRAH fH Ll A 22 2
(p<0.05) -

DUAIRR 3 A =B S Sl A R IR H /N B 2 AN ~ IBREE ~ i R HR P T e - i
a5 » 2 H AR SRR IR R R A AR S KO A SR MER Z R -

IINBAELR AT _EsEs4H 2 WBC ~ Hematocrit ~ MCHC -~ PlateletEi ¥ HE4H AH
tbi BA SR LR SNSRI S ERmEN T #2 [HENE 2B {EWBC:
1.8~7.5x10% mm?3 + Hematocrit : 39.3~47.0% ~ MCHC : 29.0~30.1 g/dL K platelet :
490~1,200 x10% mm® ; HEME/NE S EEWBC : 2.6~5.9 x10% mm® + MCHC :
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28.8~29.8 g/dL Kplatelet : 840~1,000 x10%/ mm3] (Schnell et al., 2002 ; Serfilippi
etal., 2003) » Hy it

SR M SR LA RYE AR AR - F BT R A4 f
BB SRR A MR 2 R RIS FrDUAE b BB B A AR PR B R E
INEI -

INEAEN MBS e g 5\ Em&H - Globulin ~ Bilirubin-total ~ Albumin ~
B.U.N ~ Creatinine ~ Phosphorus - [ff gl ztE54H © B.U.N ~ Globulin ~ Bilirubin-total ~
AlbuminBLEfIGAH MHELET B 4ET 225 » B S URAY 25 (E #5018 N Rl REZ [k e
/INEL 227 {E Globulin : 1.2~1.6 g/dL -~ Bilirubin-total : 0.2~0.3 mg/dL - Alkaline
phosphatase : 54~80 IU/L ~ Albumin:2.4~3.3 g/dL~B.U.N: 24~33 mg/dL - Creatinine:
0.4~0.9 mg/dL ~ Phosphorus: 6.8~11.3 mg/dL ; [ft - BUN : 18.0~29.0 mg/dL ~ Globulin::
2.6~3.7 g/dL ~ Bilirubin-total : 0.2~0.5 mg/dL ~ Albumin : 3.3~4.5 mg/dL] (Schnell et
al., 2002 ; Serfilippi etal., 2003) - B IRAHAH LR EAA4ET FERE - BN SURETZ:
FEFEN AR - i EAGERGE IR - BEA T AR AR E AR -
RERY)  _EAH A8 e 22 S BB AR tHRA 2 R M R - AT DAHE = SR 88
B2 A EERRE IR 3 -

/NEAERRER D) _EAH S A G SR AT TR M/ N Bl = S B IR 2
T AT AH A R as BN A S P B LS Rl s B R A R M B A S S Y B L -
B3/ I Bl Lo i ey B0 B S e 4R = 0 ~ A D= ~ B B S T S TR e e~
FRRERERZH - B R EIN: R A ZE RS o FallHVAR SRR S IR R = R 240
FEEE » HAE A AR U R 3 AR R A & TR AHRH 4 (Freeman and Klenner, 2015;
King and Alroy, 1997; Kittel et al., 2004; Levine, 2001; Long and Luong, 2009; Mann
etal., 2001; Schnell et al., 2002; Shackelford et al., 2002) - 2 25 fu J B4 B[4 4H 45k 0 528

SR S B B ) A B

Fi H R SURGEES B A1 2 YL Dso (Lethal Dose, 50% )HIRHZE A& RERE &R
/22000 mg/kg (¥557, 2002] » T-EHGAH2 g/ kg (SR5EIE, 2014) » A2 T H AN
FEAEEI(1 g/kg bw k2 glkg bw) KoKZEHW)2 g/kg bwERE28 K KBS BV A= 5% -
GRS NAS R FEREE AN G SR - B ROV EE SN &
ERR B R O SR FETE AR AE K - KRR RIS A RS2 (FEE > 2016) -
LIFE 3000 mg/kg [EIRSHIE RS - [EIREREEA IR 2 ARG BOR RIS BAR 2 B ARAS
AR TSD AR, 28 K (S2WfF 2012) - 1072 mg/Kg BW [HREZ /& (B
#52010) > i HERZ#3 g/Kg BW (Chenet al., 2011) » 6 g/Kg BW ( Huang et al., 2014) »
T E RS FIS% S FH 448 /R & £52.8 /[Kg BW (Lina et al., 2014) - $#i{790K A gk EE
= BT EHENOAEL ( No-Observed-Adverse- Effect Level) 55150 mg/Kg BW - /i
ZEHIW) K540 mg/Kg BW(E » 2016 5 2018) - fEAG B EF S BT 7
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PR EE N B in TR 58 i 72 Fr A W) & R Or A S 5E 0 4R R BCRC 391701y
SNIA-RZ T - jiziﬁﬁ/\éé*ﬁﬁiﬁﬂkfﬁﬁuﬁ HRBETTI (Bt - 2013) - fEAE
W2 B3 s EE R (% - R R EREH EUH A HY) < 55 ER R AHBRSEEL 73 AT -

RN~ MEERIMF AR

75415347 2

HRAL =y & {EH=

(0 mg/Kg) (12495 mg/Kg)  (500.0 mg/Kg) (208.3 mg/Kg)
G.0O.T.(U/L) 1149+ 353 123.5+76.0 02.8+34.1 952+ 543
G.P.T.(UL) 359+204 65.2+704 23.6£6.5 452+434
Alkaline phosphatase (IU/L) 89.9+244 82.1+£224 58.6+22.2 72.8+294
Total protein (g/dL) 5106 4.8+£0.9 4.6+0.7 5.0+0.6
Albumin (g/dL) 3.1+£05 2.1+0.9% 2.7£0.6 25+0.7
Globulin (g/dL) 21+04 2.7+ 0.6% 1.9+0.7 25+0.5
Bilirubin-total (mg/dL) 0.1+0.1 0.3+0.1* 0.10+0.10 02+0.1
v-GT (UL) <3 <3 <3 <3
B.U.N (mg/dL) 388=+9.1 44.6+£9.2 20.8+8.3* 25.9+ 5.0%
Creatinine (mg/dL) 02+0.1 0.1+0.1 0.25+0.06 0.2+0.1
Glucose (mg/dL) 112.6+53.0 92.4+359 81.5+19.4 131.8+37.2
Triglyceride (mg/dL) 40.0+16.5 409+94 41.3£13.3 51.4+£10.9
Cholesterol-total (img/dL) 103.8+ 14.0 93.5+£173 09.4+24.8 1124 £19.5
L.D.H. (U/L) 361.6+1184 330.2+ 1343 320.5+165.1 324.0£107.1
Amylase (U/L) 1889.6 = 206.8 1890.6 =490.3 1962.7+289.8 1973.5 £408.7
Na (Sodium, mEq/L) 162.6+ 4.3 163.8+ 3.8 159.1+3.3 1629+ 46
K (Potassium, mEq/L) 6.6+1.6 6.6+0.8 7.0£1.1 6.5+1.5
Cl (Chloride, mEq/L) 1254+ 15.6 124.3+14.7 140.6+14.7 126.7+16.8
Ca (Calcium, mg/dL) 79+1.6 7317 6.9+1.3 71+24
P (Phosphorus, mg/dL) 114+25 10.7 £2.0 10.9+2.6 102+1.4

a FTA%EIEI M Mean+S D32 » n =10  *BEA¥IRAH fH Ll A 22 2
(p<0.05) -
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=t MM NEIRIR T
A5 #T a
HiH HEEl [y & {EH=
(0 mg/Kg) (12495 mg/Kg)  (500.0 mg/Kg) (2083 mg/Kg)
Color Yellow 10/10 10/10 10/10 10/10
Pale Yellow 0/10 0/10 0/10 0/10
Blood Negative 9/10 9/10 10/10 9/10
Calo 1/10 1/10 0/10 1/10
Bilirubin Negative 6/10 5/10 6/10 8/10
1+ 4/10 5/10 4/10 2/10
Glucose Negative 10/10 10/10 10/10 10/10
Cas0 - 0/10 0/10 0/10
Ketone Negative 10/10 10/10 10/10 10/10
1+ 0/10 0/10 0/10 0/10
= 6.0 2/10 8/10 2/10 4/10
pH 6.0~8.0 6/10 2/10 8/10 5/10
=8.0 2/10 0/10 0/10 1/10
Protein Negative 8/10 7/10 7/10 8/10
1+ 2/10 3/10 3/10 2/10
Leukocytes Negative 9/10 9/10 10/10 10/10
1+ 1/10 1/10 0/10 0/10
= 1.015 1/10 0/10 3/10 0/10
Specific gravity 1.005~1.030  1/10 5/10 3/10 2/10
= 1.030 8/10 5/10 4/10 8/10
RBC(LPF) 0~1 10/10 10/10 10/10 10/10
1~5 0/10 0/10 0/10 0/10
WBC(LPF) 0~1 10/10 10/10 10/10 10/10
1~5 0/10 0/10 0/10 0/10
Crystal Negative 10/10 10/10 10/10 10/10
Hyaline 0/10 0/10 0/10 0/10
Other 0/10 0/10 0/10 0/10
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=\~ MEERIR BT
A5 #T a
HH HEEl =%k i {ECH =
(0 mg/Kg) (12495 mg/Kg)  (500.0 mg/Kg) (208.3 mg/Kg)
Color Yellow 10/10 10/10 10/10 10/10
Pale Yellow 0/10 0/10 0/10 0/10
Blood Negative 10/10 10/10 10/10 9/10
Calo 0/10 0/10 0/10 1/10
Bilirubin Negative 10/10 10/10 9/10 9/10
1+ 0/10 0/10 1/10 1/10
Glucose Negative 10/10 10/10 10/10 10/10
Cas0 0/10 0/10 0/10 0/10
Ketone Negative 10/10 10/10 10/10 10/10
1+ 0/10/10 0/10 0/10 0/10
= 6.0 1/10 1/10 8/10 1/10
pH 6.0~8.0 9/10 8/10 2/10 8/10
=8.0 0 1/10 0/10 1/10
Protein Negative 1/10 6/10 9/10 8/10
1+ 9/10 4/10 1/10 2/10
Leukocytes Negative 10/10 10/10 10/10 10/10
1+ 0/10 0/10 0/10 0/10
= 1.015 0/10 3/10 4/10 0/10
Specific gravity 1.005~1.030  5/10 3/10 4/10 2/10
= 1.030 5/10 6/10 2/10 8/10
RBC(LPF) 0~1 10/10 10/10 10/10 10/10
1~5 0/10 0/10 0/10 0/10
WBC(LPF) 0~1 10/10 10/10 10/10 10/10
1~5 0/10 0/10 0/10 0/10
Crystal Negative 10/10 10/10 10/10 10/10
Hyaline 0/10 0/10 0/10 0/10
Other 0/10 0/10 0/10 0/10
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TIL -~ MG HEERE AR
wH W A
e i35
B SRR PRI SRR HCA] SRl Rl SRR
Adrenal Lipidosis and 3/10 3/10 3/10 2/10 2/10 1/10 2/10 1/10
vacuolization of
zona fasiculate,
minimal to slight
Heart Focal mononuclear
cell infiltration
Kidneys Tubular hyaline 6/10 6/10 6/10 4/10 7/10 7/10 7/10 5/10
cast
Focal tubular 2/10 2/102/10 2/10 2/10 2/10 2/10 1/10
Infarction, minimal
to slight
Liver Focal lipidosis, 6/10 5/106/10 6/10 6/10 6/10 4/10 2/10
minimal to slight
Lymph nodes Focal lipidosis, 2/10 1/10 1/10 2/10 1/10 1/10 1/10 1/10
minimal to slight
Ovaries Focal corpus N N N N 2/102/102/10 1/10
luteum lipidosis.
minimal to slight
Testis - - - - N N N N
Pancreas Focal lipidosis, 2/10 1/102/10 2/10 2/102/102/10 2/10
minimal to slight
Prostate - - - - N N N N
Uterus N N N N - - - -

-2 No effect. N: tissue was not available.(n = 10).
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fh ~ &

SEEBE AT S AR GRS RN SR =B S 4H B IR AH /[ S IR
HEEWEIR AN - M E 8 a8 NI A R 2R - (AR E IEAHRE -
AR A R PR A B EH) ~ B O RIRIGIARE > S8/ N TR B - Slads R
& SIATH PRI T ~ MRS e E RIUF AL - #EAE e liE H A St =%
HIEZ R SIS H H ] 2 ATHE - flas tHET R SOWEE U /R RSBy
AT > =R SR B B/ B e S 2R BB PR A B A EE A b o F
TItTZ &SR AER fy B R BOR AR T B AR AEHUISNS-OELLL/ N
90 mpteME ML EREEFINOAEL £51249.5 mg/kg B.W./day -

E75 > /NEL 90 RERETFIESERIERT B IERTRRAEHRE Z sHE 1L - H&E

stain > 100x °
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[~ FRRFFEMEAHA B o EROTIE R Lo R SR D~ BER -~ BERSIENIRR
EFIERRMRE - A B - BRySHIESERE - CROEIESERE -
D Byl &5 5m4H - H&E stain > 400x -

SRR
TR e A AEAED « (R i = VEEHE 7% E B 5588037803 5f 1999

G5E -
TR EHEEE > ZEEE o PREERAPRZ T EREEHWY T Sprague-Dawley /N,
Z90R E I 1M B - (2018) - il Rt PRAESS 74543 195-210-
T BRE - ETHE  £85E  £51E - PR Z A RZ T JER/N
OO R EE R E a1 MEss RS - (2016) - fafig S fmPRAfEsE S435HH > 99-110-
FHE - (2016) - FRZ T HRREIWIE KR ZPE o BOLTEASE R A
VIERHFEFTRE L
SIAfE - (2012) - =fEAFEEESE R ZAZ 2SS - REIRSEEY) TS
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EN TR 5

ST 0 w0 REEIR o FEREE > ARG o A JEE - (2012) - DUPREZER RN

oM e M gy - MRS 235 1] 1122 -
moRIE o 100% 182 FENH R 2 ARFHEE R EEH REIOKER
s Ehttp:// www.tnccia.org.tw/method.php?method sn=8

Hakst - BUEE ~ BRiaE ~ BEE - FE - 8 - Jolhm wf AR
T~ R - BRI BRUEKS ~ BRZEEE SRR - BERE - IR -

(2017) - Atz EESE 90 REREH Ml < faat(h -
http://temfba.org/front/bin/photo.phtml?Category=10

ERET At o) o APRRBLARE A e M - MRCEIHTEEGEN - (2020) - 27(1) » 12-15-

PIHRET - (ARE - FRICEE - OUEF 0 EFHE - 1996 - H&E 4t - fRHEED) 7 _F4H
A R B fE R - 86-89 o EHAFT ¢ TR -

PR - ZBEE - HIE AL 0 BRE - (MEES - 2010) - ZHVE R 2VEFTERE -
TP R REER RS (9)857-864 -

PRZEGE - (P (EEE - BN BT MRERL - BFIEEE - BRI - (2012) - FEZ %R
AE R IR R R B 2 ERHh - B REEH -

PBREIW) > MROCEE - BROERS » SRR - SR > BRSRIR - (2001) - EVERF A EERE —
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