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Abstract

This study was conducted to assess the prenatal developmental toxicity of a mushroom mycelia
complex drink according to the safety assessment guideline of Health Food announced by Ministry
of Health and welfare, Executive Yuan of Taiwan. Concentrated aqueous extract (1% v/v) from
Grifola frondosa fruit body, Agaricus blazai mycelia, Phellinus linteus fruit body and Coriolus versi-
color mycelia was added to the mycelium fermentation broth of Antrodia cinnamomea to produce
a mushroom mycelia complex drink after the adjustment of the sweet and sour ratio. A total of 4
test groups were established in this present study: a negative control group, a low dose group, a
medium dose group, and a high dose group. Rats in the low, medium and high dose groups were
administered the test article at doses of 180 mL/kg B.W., 360 mL/kg B.W., and 720 mL/kg B.W,,
respectively and the doses mentioned above were the 30x, 60x and 120x compared with the rec-
ommended daily intake og 360 mg/60kg B.W. A total of 20 successfully conceiving female Spra-
gue-Dawley (SD) rats were used for each group. The test article was administered orally to female
rats between days 6 and 15 of their pregnancy. On the 20t day og pregnancy, the rats were eutha-
nized, caesarean sections were performed, and macroscopic examinations were conducted. Re-
sults indicated that weight of uterus, fetal body weight, number of corpora lutea, implantation
sites, pre-implantation loss, post-implantation loss of the test groups and negative control group
exhibited no statistical differences. According to the results of the fetal external, organ and skelet-
al examination, no fetal deformations were caused by the test article. Therefore, the results of the
present study indicated that administering the maximum dosage of the mushroom mycelia com-
plex drink (The dose of 720 mg/kg/day was the 120x compared with recommended daily intake
of 360 mg/60kg B.W.) results in no deformations or negative influences on rat fetal development.
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AR DERARA G BFER RZEMEE T, MRRIEBRE Z5m R s e T gt
WRZ TEREFLE AW, RURZEHLZERBEBNER, BINE1% (v/V)H BB L AR
RIFIEH . = Z LR REEIER . BE TFRERFEEDNBR R RE TFLAERBERR, S RBERL
JEfl R R EAARRA, I A K. FREFRL, BTHES5 5180, 3605720 mL/kg Body
Weight (B.W.), 238 NS HZE WD RFIE (A4S H360 mL/60kg B.W.)Z 305, 6015 K%1201%.
FHLAE 20 R 5g AL Fh B Sprague-Dawley (SD) W RFER, PAOREWAE RSB THREE6E15
REBETF R, FHTHFE20R% B LR R R L FIE UFENARETHEHRE . ARERER,
EFEASHRALE, BRFEEE. BREERE. BEERITRAR. REERERARE B
BEGF LW EHAEER(p>0.05); BRZAM. WEREBRE, SHIEHENBHARRSRERH
BZBERE. AU LTRER, HRFLESMRETARBBEITEMET, SKRBEBEEASE
BAREW; B FHRIERRIA720 mL/kg BW., N A AR EIREE (% H360 mL/60kg B.W.)Z.120
&,

KA
Y, BREE =%, 8%, K% WL6, BB
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1. 5]

RN RIS A, H AT 2RI AL 562K 14,000 Ff, HA el & M Dy 2000 FHEL L, {Hk
AN TS D X2 100 Fh /iy, BALFIHMEELI N 40 ZFh, 29 20 2R AT sLbr kA5 &
[1]. ARG RAEFEA, £ T2EM GLId) PEIEXN RN 4, b E&E A
EEAIRAICE: BRAh,  (HRARTEL) JRFIiEk(2], PRT BAREE 2R e M e G2 h 5 — T2

ik
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i, RZ(Ganoderma lucidum). % M52 ¥i(Hirsutella sinensis). K% (Wolfiporia cocos)5 CAE A% FHHUH 4 LA
B, A R A A EE R R B A R T, WA TR R A BT AT ST S TR, N T P B 4 (A garicus
blazei Murill) [3]. #E%i(Grifola frondosa) (4]~ 2 (Trametes versicolor, Coriolus versicolor 8% Polyporus
versicolor) [5]+ Zx#(Phellinus linteus) [6]1F1#% 2 (Antrodia cinnamomea, Syn. Antrodia camphorata and Tai-
wan of ungus camphorata) [ 758 2 H v JUFRRRR H B MLREME %2, AR =9 5o 0 F{g i B A T
SARBEVE T, PR A ) SN 245 ot B R BE BT it, BERORS AR S WRAAVR RWRRL. ZRAMISE AP A
LRI NV AR AT LU B e, X R R B S R SR T I ) R (B A e B A 2
Pk Bz ath, REHERBRAA KGN L, BEASCRHIFE. FIAL. THER, DA s RE
Sath gt T 2. B H RO IE, EVTE RS T IAK(8] S T IRAARIKEEN9]. = W LLAK[10]
[11JANER 26 14 22448 [12] [13]4E Ames 556 PRSMNR A G iR A8 1006 [ 28 RIE S REMERIG T H , T3k
3 EAMBEBUEAT AR, H AR B S BRI IR AT 78 9 2 B 220K R T =D KI5 [14] 80 28
KW aBEMRG[15]240, 76 90 RIEEIERIG[16] % WM 5K EHFERIG[17] (18], 45 R LARM
SERUEATFEIEAER . 7E 2011 FFEFREFE (17150 DA 200038 9 T 22 AR Uk 0 R BEAT KRR BURS iR 101744, 1K
W g5 R IO BUEAT A58 5 R B I EARIR, E AT B 7t B 500 me/kg/day, A8 AR IR
AR 20 %, H AR B A IE L E B OR AN IER T s 2014 E245 N[ 18 1#EAT PEAili AR 2 W AS K9 1A
22 ARUR TR Bl RS, H A /N B #EPEFIE no-observed-adverse-effect level (NOAEL)IA 3500 mg/kg/day,
FERERR 5 1A B A B AR R IR i) AR SR B, UE SN FE R T BN A N I, (HAEA
WIS AR S s 7E 2015 SEMREEN[19] 5 2017 SEMAMIEE[20]70 I BEAT T [ 25 55 7 A1 22 1 22 AR 1 22
APEVFAY, H AR TEBUR G A4, 7S 700~2800 K 500~2500 mg/kg/day, AT WLEEEAH L1
KEFEEIAE) B . HATHEFR IR e R PUBE G 38, &2 SR b A B D R s SRt 4
A za, MRS, WA WESE SR L e K, S mREL ke S
PR BEAT BUR IR VE RIS PP A 2, BR VAEIERE IR, W T EHZeEASHaE, A
TR KIS, N RIT R RN G R EHE R, AU R 2R SR, N
g BATORIPIFIE[3] [21] [22] [23] VIR 98 [24] [25] K 58 AR T RE[4] [26] [27]F %6 38 U R W A I,
e LR Z WA KT 2 R G B R B 224K . = Z B2 SB0T ST OB B 45 1 S R 3 B
B FFARIE PAARR B A S 8 @R i 22 e VEVEAE 7572 ) (28] 1297, B0 K BRIERR A B Z FEmi K i)
MR AT BT, N e VEPPO R BRI -

2. RIS
2.1. #EM, RSLABELELREBEY

2.1.1. #HiXE

1% 2 T #2 /K (Bioresource Collection and Research Center (BCRC) 35398). 72 [# 22 1A&(BCRC 36450)F/
B P 7% 4 B 22 /R (BCRC 36814)1 H V58 7 i £ i Lol & S it 9 i AR W B R AR AT S B iAol o B 152
I E GRS GBI HERRMARA R, S 1SRl B Gk E iR A R AR .

2.1.2. BB REREEFN R FREEREY

WL LLAR 2= 2 B 2 R0 EEL 1 ok B 22 A DR 0 Sl A R TR RS R AT IS R IR )35 77, LR HeMh
RIEFEEAE S EML. FTELREBIE G F, ¥ potato dextrose agar (PDA) IR LK 47 HIHE 224K, HL 0.5 cm
FONIEJT I, RN S 1 LR 95360 2 L =/, F25°C. 100 rpm HEHRRER, G5
PR 400 L AR TR 500 AFHOREERE, 15 0.5 vom KBS EFEE 25 CHRR-LR, FHEM
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B %5

AWEH 40 MIHARES R0 50 Mg R ek, 76 50 rpm MIBEEE, 0.5 vom HIHES R 25°C FIHR S p i 97
TR, R LR W2 AR R T B N 2 AR A 2 R0 B G B 4 1
SRR TN AT B0 Je B TR AR, TS5 2= 2R0 O G B o 1 22 A IR A R R T . SR R S T
GG KRG, LA 100°C/KEERL 30 43%h, S GRS, BI N 5R 3 & S0 7 SER IR 45 A BUR -

2.2. RIEHIR

DAME 2 B 22 AR R B O AR, TN 1% (v RS BB 22 AR MR 4 IR . = 2 TR 22 ARk 4 i DR
T PR T SRR AR R IR B S8 T SEMARIR A A IR, VBRI LU o ) 2 SR B 22 B A R (AR
A PR s R E AR, Antrodia aqua).

2.3. RIEEH

Sprague-Dawley (SD)diti RIFZEEER, CRITBHED R A G IR A |, G7), fAFREAEN 22°C £3°C.
FIRHREE 55% + 15%. R 10~15 RN TR 12 /N B s o RASBITES], Sh4ay) 3 Rid
RLfE, SRR H BT IR ARAEIR WSS, K& EAVCRI REF, A H T AT R . kv N iEE(MFG,
Oriental Yeast Co., Ltd., Tokyo, Japan), #l°4 Lognocel FS-14 (J. Rettenmaier & S6hneGmbH + Co.KG.,
Germany), 7K LAZKIR 7 s0AE L8 il 8 e K B 2 1233 7K . BT ) S B R4t 18] s 2447 S Ak 24 o At
AT IR0 AT e A B R e MV O vERE AT, KR Dvid A T B iR i e 2 Skiezh ¥, & stiezh?
W TR R 2 EFE, #%#E% 5 (TACUC No. 104-9b).

2.4. AT

TEREY) AL TR — R, KRR EGATHT &L P2, R s 20 Ko 20 5 B4 %)
s P EH LR AR RS A E AR AR T A& 2 59 180 mL/kg B.W... 360 mL/kg
B.W.J 720 mL/kg B.W., 435l 9 N fE H g 3 RS & (N 44 H 360 mL/kg B.W.)Z 30 £%. 60 % & 120
5. VA= 1 TR,

RG], SR RPERUE &2 AR, IS5 K 2 T 75 PR AR R 48 &) o e BRI B 338 0.073
g/mL. 0.145 g/mL % 0.291 g/mL Z 27 - Bt B 56 2 AR R 25 R 4 R A o DR AN AR 5 =X
ARIG IR PR LLE R B NI T 8%, DU RMTEE FRE%H(16 gauge, 80 mm K)Z AT E M. %
A SO RRZE R BRRE A MRRES ) o moet BE P, B TR 10 mL/kg B.W., SRR KA 2 g
£, RETFEBN 30 mLkg BW., 6 /NEENERET .

TR 18] B H AT PR BE R 2 I R A% e 45 B 45 2 DR BRI, R4 128 6~20 KA H X 4520 K B
BEATFPE . TRERUMRZ2EE 20 K, DA\ S A0RR 7 20K B A BERRBEAT 22 SR 58, SIIEHGH 78 iR . #F
AR ER, S EREL SR JEAREL BRI #(resorption number) Az TH5ERE BRI 51 812

Table 1. Four dose groups for reproductive and developmental toxicity tests

= LHTHEES L EE KRN85

YA R EIRY R 7 (mL/kg) BF A (mL/kg) R
XA WBFK - 10 20
LSl HREHN 180 10 20
A HREHN 360 10 20
Sl WREAH 720 10 20
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FRHE. BRAENARE, SPUREBIAEM R, JERE AN SR, TH R R A v
fE R E . B —F G RE 10% T PEHE /R SR WE E 5, fK3E Leroy M. and Jocteur-Monrozier A.
(2013) [30]/% Critcheell K. (2013) [31]/ 75k A A Bk 2090, M s S M s R 8 B 2 Wit iRy —
(IR R 2 Alizarin red S Je b HE 5, K4 Manson and Kang (1994) [32] /% Christian (2007) [33]H #% 57
VAT, WS N A 2 .

2.5. YEREIBES S

SIGEHE LT 12 {8 (mean) ) br 1 {25 (standard deviation, S.D.)Ex, SR AE. HEE. TEER.
AR ER. FREE .. BREEERIEHRAZE, YR SPSS gttt AF A K 72 R E 5 HT(One-Way
ANOVA) J Duncan’s multiple range test 73 7 % 25 [8] 22 7 14, 37 LA p H/N T 0.05 1 45 22 7 /K- b4k,
fa PRI LBl TR AP A . WIER & B it B4 R, IR A SPSS 4t vk #4414 = 77 Wl &
(Chi-squared test) AT 4R TH AT S IR 2 ZE 7 1k, FHEUL p /AN T 0.05 1E R BE 72 7K.

3. &R
3.1. HEE SRR

RIS, &2 RE R BT 0 R SR8 4 UG 35 T BT AT S I RS IR BT S 32 IS 5L
RIGEE A, H R AR &L RIEM ST 1 PR, SFREARR IR 6~20 K2 MAEH 53T i
MRS T EER(p > 0.05), SRR TEHRESUOTHRARE R ELA R 20, PR asn
K2 fos, BERMAZIREEESTIEAE 8. 95 17 K, THRIEHF 6. 8. 9. 11, 12, 14516 K,
AR 6. 8. 14, 18 519 K, HXIRAMLEHEMG T EER(p < 0.05), HIEHEMXME, N5
IR TC K o

MERE R AT R M S HOT A SR 2T % 20 XPRRAL R 3 R E AR IR Z I BRER 20508 20 . 20
AL 20 H 20 Ho fERCFIAREAEF (4.2 £0.8) Fi(4.1 £ 0.4)FIEHEXF IR (3.9 + 0.8)H LA A B 351
Inp <0.05), E¥TIEFHSHEEEN (BEAKAE: 3.03~5.78 g); Ma B ELEIFEMRTE41(1.07) 88t B
32 TR R ZH.(0.68) (p < 0.05), (HATIFE IEH 2 #E N (M LA 0.59~1.53). HRAEEESHORER
B, e T EEE. EAH. EREGEIRE. BRI, BIRETR. BRERAESH, ARt

—o—Control —#— 180 ml/kg B.W. 360 ml’kg B.W. —¢—720 ml/kg B.W.
400
350
C
fm 300
&
250
200
6 7 8 9 M 11 12 13 14 15 16 17 18 19 20
HE2ERE(H)

Figure 1. The average body weight changes of the pregnant rats during the test period
E 1. R ERFIE
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mControl m180ml/kgB.W. m360ml/kgB.W. m720ml/kgB.W.

— 30
o
mﬁzo
&
0

6 7 8 9 10 11 12 13 14 15 16 17 18 19

WERE(H)

b 4 L R A R (p < 0.05).
Figure 2. The average feed intake of the pregment rats during the test period
2. MPEHRFHERE

Table 2. The assessment of reproductive toxicity parameters in pregnant rats

= LM GREES S BT

X HEZE * = WA ¢ A
0 mg/kg 180 mL/kg 360 mL/kg 720 mL/kg
B 53 2 20 20 20 20
A B 259 259 253 267
PHTERERE (9 80.2+12.8 76.0+17.4 77.2+203 80.0 +12.7
JRERCFIEE () 39+0.8 39+09 42+08" 41+04
Jift RS EL ] 0.68 1.07" 0.70 0.67
R =g 13.5+1.7 13.6+2.1 133427 14.0+1.7
SE R B 13.1+1.7 13.1+2.1 12.8+3.3 13.5+1.8
1R IR B 259 259 253 267
SETIRA B 0 0 0 0
8 B PR S 3 3 3 3
BRI A © 29+42 3.6+6.0 58+14.6 33+5.7
FHIRJEH R 12+3.0 1.0£2.6 14+3.7 1.0+2.4

R BRI LA Mean + S.D.37R . P FA RAME R LGB = R RA BB MEVERG BB © BIRBITE R (%) = [(GEIRE — BIRE)/FHEEL] x 100%.
SEREBRE (%) = [ERE — 1EEI BB/ R < 100%. “SHEARRABEEZER (p<0.05).
Tgiit ERZER(p > 0.05), SRt RE AU IR RAAE TR ILA R 520,
3.2. HAEERIRBRF M

Ji BR AW B P EAS A 25 TR AN 3 Fo . AN B 45 IR BOR & R A TE R LA S 2 IR B . Y
MRS & 45 R, BRI IR EY Tk e BBVE Sy KSR 26 R, (HA RS B2 ZR(p > 0.05),

DRT S0 - AR 80 5T P 51 K AR S
e BE SR B A R 4 B, 8 BUE AR 5 32 BN (sternebrae) R4 . B (vertebrae) HE A4 4L
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Table 3. Results of fetal external and organ examination

= 3. IREIMIR AR ELER

of FE 4L (Pl ! alh el el
0 mg/kg 180 mL/kg 360 mL/kg 720 mL/kg
AR &R R 55 4 (n) 20 20 20 20
AR &R B 2 (n) 259 259 253 267
SR AN G B
45 (n) 0 0 0 0
H L (%) 0 0 0 0
A JIEAS 2216 B 3 2 (n) 20 20 20 20
P A 2 1 B (n) 135 134 129 137
PIE S 8 932
1 JRE Y Tk (Dliation)
SRR R AR T L 4/30 3/2.2 1/0.8 2/1.5
BRI R BB E T 3/15.0 2/5.0 1/5.0 2/10.0
¥ Ji4 7K (Dliation)
R LK R R 4 L 1/0.7 2/1.5 2/1.6 2/1.5
SENVSS Ve Ridaa 1/10.0 2/10.0 1/5.0 1/5.0
Table 4. Results of fetal skeletal examination
F4. BEREBEEER
HoPHE 2 (iSlkN A il el
0 mg/kg 180 mL/kg 360 mL/kg 720 mL/kg
B SR iR B L (n) 20 20 20 20
HHE R AR BRACE (n) 124 125 124 130
TSR
JIRMEAE A4 3 X (Bifid)
RS A AR H A E 7/5.6 5/1.0 4/32 6/4.6
SRR IG R EUE L 3/15.0 4/20.0 2/15.0 4/20.0
25 I RE51E(Unossified)
SR R AR/ T L 4/3.2 4/3.2 3/2.4 3/2.3
BoRRERREE/ AL 3/15.0 2/10.0 2/10.0 3/15.0
2 6 B AR5 (Unossified)
R A/ E ot 8/6.5 432 6/4.8 5/3.8
BRRERREEAE ST 3/15.0 2/10.0 2/10.0 3/15.0
22 B 5 BT R 454K (Unossified)
SRR BB E 4 L 6/4.8 2/16 4/3.2 1/0.8"
R LKA B U A L 4/20.0 2/10.0 3/15.0 1/5.0
TE IR A B B 2 R (p < 0.05).
T ERR
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(a) IEHAEEHNE; (b) ARBUIESHE 6 B RESIL( T 4L); (o) HARER 5 BEARESIE(t &b): (d) IEWHRRIEE: (o)
B RES 5 BEE R AL (D 28 ZEHECH 4.

Figure 3. Result of fetal skeletal examination

3. RREBREEER

X HF(metacarpal) REGLEE(E 3). RIS R BN, ESIGREE 2 858 5 EH RO SELILE, &
FIEAES T EEERT X AP <0.05), XA K 3 HFIEH D58 6/124 (4.8%)~ 2/125 (1.6%)- 4/124
(3.2%) % 1/130 (0.8%), EEGH SR A MES T L2 ZRH @ >0.05), HTSH EFRF2 4R HE
ANRZIRPL, T HCHEN I AR5 5T 5| K AR S o AR IHEME /K (centrum of vertebrae) XU 5 5. 25 6
M RS R, SHMTESI L2 Z R (> 0.05), FICHEN AR50 5 B 51 K 102 R
4. i1ig

RIEHF TSR, FEEIRAE 6% 2 JL(Z) 800 Ji)H AR A M E B34, HA i 25%A
e REGH AL PRI T B EE,  10% 4 BER B 5E T — LU IR 5% K 321 5 B0 3 AR A e, SR, K
ZHE R ARG, 2 65%, HIREA[35]. Fitk, NREEZ2E R HERE &R 2t gL
M RE, S e IRES PP A Y E . AR R R, A EA S RAME, BRTEER,
JRIGE RE. W& IRATI R ZE . IRIGHE R Gk 2 K G RAR EAE Gt B3R Z R (p > 0.05). AR
ZHN, PR R A A A R, SR R IR AR R R BRI BRI IR LS . LA DL BRI g
B, UMZWMAERBEELARGEHEEELA. o2 Rk, ST SRR TS TSR R BUR
il RIS PR AR A MR, TR AT T, KRR R B A S ERA Rgm. 7R
B =5 720 mL/kg B.W., GG &8 AR R IR (E H 360 mL/60 kg B.W.)Z 120 £%.

S5k
(1] . BRI AR A 4 I 7B 2 A K SO B AP [D]: (B2 603030, 67 T8 R R A
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