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Abstract

Cordyceps cicadae (C. cicadae) is a valued traditional Chinese medicine. C. cicadae exhibits a varie-
ty of biological functions, including vision improvement and protection of renal function. Because
of the shortage of wild C. cicadae, artificial cultivation is an ideal substitute. The present study was
conducted to investigate the 28-day oral toxicity of C. cicadae in LY pig. The C. cicadae sample was
collected from the mountains of New Taipei City and mass produced by submerged cultivation.
Nine pigs were divided into three groups and were fed with 0, 20 or 40 g of freeze dried C. cicadae
powder in combination with 60 g glucose for 28 consecutive days. Clinical observation of the pigs
was carried out daily. The body weights of the pigs were recorded at the beginning and the end of
the study. At the end of the study, all pigs were sacrificed and the blood and organs were collected
for hematology, clinical biochemistry and histopathological examination. During the study period,
no abnormality occurred in clinical signs and body weight. There was no significant difference in
hematology and clinical biochemistry parameters between the treatment and control group. Ne-
cropsy and histopathological examination showed no treatment-related change.
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WIENR ARG AH, BRAERYIRE. RVEDRESHEENN, HEHLERTEET ATESR
TRKREEF . FRHIFLUREE GEFLT L XK ARBEIEAREFRIE, H RS REET XE5r
MR 224K, BATLY#RROHE28REEFEZEMEIMERE. ALREXMBHAGMeOTHEEEFH
2 AR ) KETEIR. BRANR, BIFIN2050 405 HIBTE R 60T I & M Z e 0 Rt . &
MHRIZRME, EERFR28KR, BHHETERINMZ IGRNE, BT RBITHREREUERE REE.
28R fEBUE R HAT IS LS, KAEFERIEA T SRR T HSRE RN E. AR
ZRER, ABRMAIEZEAIMERERRE, THERRIERERRE, MRFKRE. EHERE
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1. 53|

#ifi7£ (Cordyceps cicadae, C. cicadae) X 44 H76. WL, HWf, Wfipe ., Wibfas, GUfql. e al@iHAE,
4 H1 % g (Cordyceps) B B A7 A2 T Wiy s A} 4y B 5 TR R — M st BSR4, LR R ) 95 00 AE KT
22, e B 22 G 4R R RGT, TR T R A S AR AR TR . AR TR [R] ) B 3 BB G T
4325 )9 K 1¥ (Cordyceps cicadae). /IMiifE(Cordyceps sobolifera) K i 5 mf i 4 b1 % (Cordyceps cicadicola)
=ML WEZ A TR 18°C~24°C, AHXNREE KT 80% ) #H 5 AT X, 7EH [E 2 7= T KL LA
FHIX, BAEMEE. WL, WU =F. LIE, R TEA, B K. RIbSESEH, EEWEAL
B X AT AR TRAT B A KA T ST AR RS, B AR/ N AE N IR A SR, Ok EHEZ AT,

WAL R 4 S e 2, 2GR R T A R PR (), NACA—T 2408, st
WA HERERT 800 4F, HAEHICHFEE, FMALTIXIRMRFRAEL (HAMKIL) B R
2%, WEAENSMEZ CRENE) dESie A A AR B, HH. BEE. E2Z2I3
FHRANILRB R O "W, BRTF SO R I, B A BN TR IR AL B 18T SR A AR
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[2]-[5]~ VT e hRe[6]. PREFEF DORE[7]-[9] PUMIRI[10]-[13]. BEMLHE[14]. BERMIA[15]. Hi4EH[16]
AR PUIE S5 [17) 5 2 WUAEYSE M. IR L, 2B W2 WIeE 5l iayT IR W7 [2]-[5], BELE IR
PR 754 FH SRI6 97 B 93 S Il 98 vz i [18] [19], {5 H Hir Py 41 56T A8 55 1 B 18 72 AH G BRI FEAE 248 0

ARNHTAEE 2, R IEFEELSE, SEEREMEITREO RS, £87, HRE
IBAT R B4 VR 7.1%, 2012 4EBT & - S A8 Hh X I0E R 995 B AT 2 38 =ik 9.7% 5 10.2% [20]. FENZAR
Bl E e, DURARTE TARIC RS A I (S sh, XA % K730 nT A (o 19 IRt v, B 4 189 4 b
PRGN . RZENTF 2007 £ R R FURRE A, R IUBEAE 2530 nT LA . 25 B A1 P DU S s e 475 R 08 R s 11
ANERICIRE, H 2R RN [14]. BARWAE ST M 0 SN2, (EAT) ] A RR I AT (A =7 e AR 3G 1
Z N 7.

HEMKEL, BICRER T AL X EMEN, M DR KBRS EMOM 2 4, B A iAE 75
WAL, EEFEHRRKATISER. OF 250 E R N TR 97 2 BT SO B S R A
TR 22K (1) AR AV P % 2 BT VR ST 3 AT AR A E AR AL, L 2R R B AR A [21]-[26] . H HTWHAE T ST A
LHEFR[21] A HL B A G AR S R BRI NT) 7 20— A H 2R 7R SRS A 5 305 G Bl i 8 PR Y
FER RS R EARFER AR, HE IR 228 vT e 8 il K B T S BB A . MBS, DAORES K
R FRMAAE T 22 R — P e 4 BLATRE M T30, 78 1% 3P & NN = R EDa] R I 5E i, HilFE B 76 JC i A5
W H AR SR R, R I, BRURES REEAE PO T AT BT R R, ISR
1% 75 0 5 1 22 AR T e DR 15 75 5 AN RN P A AN TR = s, BRI i 0047 22 A 1 R 6

A R IE WA 24K % 28 K I 90 KK R i Ma0[27]. FEDH 5 50 [28] K B ik 36 (e fm )
GV, BRMEERUTA BRI, UF SRS K AE R 22k A IR S 2 4tk 58 R gk
atEsh, w8 E R LA AR S AR, B4 NI, BN R KB 6 2 vl
PRI A G A 98 DA 65128 1 X SR B B A KR A TR P SRR, P AR S I U7 G 7 KA B 22 (A R
BT LY WA B2 28 R EIEIRL, PRI IIAERES KRB Wi in T R Ak FO S d ik & AT A
Rz wgm, LMoy H A= P R AR B L AR S48, I B VPG K& F e 1 o
T o

2. MRS
2.1, $AAEH

KUfi{E(Cordyceps cicadae, C. cicadae) & i KA T-H7 b T =i H [B 1L X 2 BF A KWiAE, A8l
A~ B ] H - SEAR . W BT PRI IE 7 B LB 224, FREERh S IR T 5 R S A B S R 97 (potato
dextrose agar, PDA), T 25°CIHIRE}: %, B H TR EAE G AT TE, B IR,
2.2. WRLZERERBERY

) B S BB VE SR RO IR R R AR T N L L B 9R BRI & e . 1%RF BEAE ). 1%
TR pH 6.0)1) 2 L B, DAL 120 rpm T 25°CHFR =R, BRI R R 0, FRHILETR B Z W
LR BN 45 500 L 7 400 L AH AR5 R B R IR vh, T 25°CREFR =R, FHEANE] 50 M e o
(% 40 MEMI RIS 97 3E), T 25°CHFR=RJGINAZE 100°C=/Nik, AR, FSORIL# 24h R B,
T 55 CIR Rk, AR HTRAER S, RFT 4CHEH.
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28 RMEFERLE o 5 R AR A K R I A Mk A BR 2 =] B9%% Rk NO.802, 7EsIG AR /K B ks, Tkl
KIRHIEE . 8RR T 800 ik
24.LY @&REBME 28 KIRFFRIE 5%

BEIBENL Y N =4, 4 3 R, RO IR . WA B A M W R A . KRR
TN 60 o8 ATk 2% Rk, BAAEAR. mA AL RS TN 20 788K 40 T Y I S R ARG TR
60 oAb 2 0 HkL . ARIESC ARG 45 B, REAE B 22 M R B TR 5 90 KK RIMEEdEME 2 L8
32 75 771§ (No-Observed-Adverse-Effect Level, NOAEL) kT 2000 mg/kg/day, JH 71 &y NS @ i BRI R
(5 H 1050 mg/60 kg) . 114.3 f5[27]. AR AL MFIES ek ie g B, RIEEEE L R BT
MR AR R B 2 38 %5 % 76 fi% o

FHUEMRTA 2 5, BRI —RBORES . R EERASE T B, R 46 71 K5 29 B &l s
RAkKE, E8WIE 28 K, KRS, 5 29 R IAT 2 EMREEIE DA E TFEM A ks likE, e
RARERE, ZJF& O AT MBCRAE CUEAT R 25 0, B IR A E T 4°C &0 1500 xg. 10 730-%#,
BB MIE G, VEMBAEAE T . AR08 s 5 JE T 504 K BB ALFE St AT AR g, PIER SR A 6
BRRAE, JREUF. B RS T SR B A A . SO i AR SR N AR I R A
25. GtaE

S 45 B TSR SPSS #3347 one-way ANOVA K5, 7 WTshWik # . M 2 A4k 2 20 b &4
AR PR ZE M, JRCL P AE/NT 0.05 1R NS0T E K.

3. &
3.1 AMEMRAEER

TEARTE T A) 1) 25 2088 R G RS s R LB 1%, KRR 7 R, A W BT o] o #hE
ARFIFET: . &SI RARE B IEHE N, ARKRY, EEERTT S BAMH, WhEEERE
1).

3.2. MAFLER

BSpGH SRR R E Bk, 20iER. M A S IMERE R LA A 45 5B S0 R4t W E
FZESE, WA AL A A NRCBUE S R B B AR (P < 0.05), {EA5E IE ¥ AR F G Bl N (4 2).

33 RiERE

HH< 3 131, & SIS 5% B4R R /R &((blood urea nitrogen). WLEZ KT (creatinine). K114 %R
1% 5 (aspartate aminotransferase). P 1% BR %% 1% i (alanine transaminase) be iF [ 545 A A0 16 25 45 SR 350
HES. BHMZ N BTG AR ZE R, (HR A MY ) 2 ) MUK B O AR IS

34. MIEFHE

AR B B AT I VT RO Bk 2 1% R 2, 45 R R RIS () 1
i 2).
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Table 1. Body weight of pigs at the beginning and the end of the study
1. 28 RELMREP LY REABZIHETL

Body weight (kg)?

Recording time
Glucose 60 g Cordyceps cicadae 20 g + Glucose 60 g Cordyceps cicadae 40 g + Glucose 60 g

Before study 31.50 +£0.50 29.50 +£1.50 31.00 +£1.00

At the end of the study 34.17+1.04 35.33+351 37.83+1.26

iData expressed as mean £ S.D., n=3.
Significant different from control group (p<0.05).

Table 2. Hematology of pigs after 28 days of C. cicadae mycelium administration
F 2 8 RREMREP LY RRAABZMEERE

Hematology?

fems Glucose 60 g Cordyceps cicadae 20 g + Glucose 60 g Cordyceps cicadae 40 g + Glucose 60 g
WBC (103/|JL) 19.36 +3.33 18.28 +3.18 19.45+4.52
RBC (10%/uL) 5.82£0.50 5.46 £0.42 561+0.31
Hemoglobin (g/dl) 92+1.1 9.1+09 87+0.1
Hematocrit (fl) 33.8+%26 33930 31714
Platelet (10%/uL) 288 +40 300 + 32 151 + 80"

iData expressed as mean £ S.D., n=3.
Significant different from control group (p < 0.05).
Normal range of Platelet: 145.4 ~ 315.2 x 10°/pL.

Table 3. Clinical chemistry of pigs after 28 days of C. cicadae mycelium administration
F 3 28 RREMREP LY RRABBEZENERE

Clinical chemistry?

tems Glucose 60 g Cordyceps cicadae 20 g + Glucose 60 g Cordyceps cicadae 40 g + Glucose 60 g
Glucose (mg/dL) 141 + 69 92+ 24 107 + 4
BUN (mg/dL) 8+2 9+3 10+3
Creatinine (mg/dL) 15+04 18+0.2 1601
AST (U/L) 37+6 36+11 46 +13
ALT (U/L) 45+ 4 61+ 10 53 +28

iData expressed as mean £ S.D., n=3.
Significant different from control group (p < 0.05).

WS AZ, HAF MR 727 RS s E 25, FLH G2 at. KRR ER e
WS WAz R 2, 18 28 RIEFFIRI T, R4S ALY ERHEAARSL, Bl H 2 wife 5
#0.57~0.68 g/kg BW/day /% 1.06~1.29 g/kg BW/day . S5 sh ) 7E R 56 45 R e & 3 s S AE K 0L R 47

MR A A A AU B A B 4 R S X IR LG, ST B 2R . BREE[26]/E BIE AR 77
P 2247 90 ROK BRI TR T, DA 15 8 S MR B AN ) 771 B WA T 2244 T 5 (500, 1000, 2000 mg/kg BW/day
FTRRA), R RDELLRE 90 KIG, WA MGG R IR LA E R KRAET:, 1M HKRARE
AIFFEERLK, ARSI A, MG AR 2 B SR BRI T2 et AR [27 MRS R TR R 4
PREEDN B VRS AT 0 1) BT B 5] 52 98 A8 R (e 6 70U B 5 mg/plate) s A S ALK AN e (i 454y 57
i G (B = 71 B 5 mg/mL) B AR Ak i L 2K B P 240 Ao X (¢ s 711 i 5000 mg/kg BW) = Tk [ 7 4 1K

O
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Figure 1. Histopathological findings of kidney in LY pigs

after 28 days of Cordyceps cicadae administration
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Figure 2. Histopathological findings of liver in LY pigs af-
ter 28 days of Cordyceps cicadae administration
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%, HEARMARENER, SHiEas R, wERNHGETER I 2k 2 -7 S % KE .

BB AE AT A A IR, FRA TR LK & Y i AR IR e 008 R, R e S R i 21k 5
AR ESE AR FRALR G, (R A Gt LR E 2R, AT BN BRI 2 ) 7 A R i, B2
¥ R B e (8] JE A& AN, AT B4 E R AR e 220 KT S 8. AR IR I 4 SR TR R IR
SHAAE 5 R VA T R A RO, R R RATY PTG 3 AT S — 2R I O

WY 28 5O Wl I Rl VR AS R I AR P WA TR 2244, PTAS-31) 260 2 T TR 2248 R IR K o 7E K IEAE TR
L ARR A AT, & 25.38% AR . 8.320%0fH 4T 4E . 7. 72940 AR . 4.87% /K 8.92%7K 53[29]; TEEE
SIERM R, WA 2 AR TR P R B R R AR BT RARMAE[29], RTRE R N R S R
gy, WEREHEYT, R AL E AR S BB KB SR k. R, KRR
W B AT Y AR SR, (R EA S E, MRS IR W2k 5 B AR TE i oo A AL, BBk
VR, NG5y, AR, ST AR S TR 0N 1 R .

CRA ST LA R, BTSRRI A 2% 28 R Ers A G LY &R O 2 W ad ik, R
R, BEARN. MRS, ERE LA LR E BRI BURE, 1IEL
PERTEVRAS T TR 2R B WA B PSR RS, el nT iRt H B IIE S R W 2k 2 G 22tk 2%
A
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