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Abstract

Cordyceps cicadae (C. cicadae) is a valuable traditional Chinese medicine. It exhibits a variety of
biological functions, including vision improvement and protection of renal function. Because of
the shortage of wild C. cicadae, artificial cultivation is an ideal alternation. The C. cicadae sample
was collected from the mountain area of Taiwan and mass produced by submerged cultivation.
This study was conducted to a single limit dose of acute toxicity assessment in ICR mice and SD
rats. ICR mice were divided into four groups and were fed with RO water, 12 g/kg bw of freeze
dried C. cicadae powder, 12 g/kg bw water extract of C. cicadae powder and 3 g/kg bw alcohol ex-
tract of C. cicadae powder. In the other test SD rats were also divided into four groups and were fed
with RO water and 2000 mg/kg bw of freeze dried C. cicadae powder from three different batches.
Each group has 5 experiment animals. During the study period, no abnormality occurred in clini-
cal signs and body weight. There was no significant difference in biochemistry parameters be-
tween the treatment and control group. Necropsy and histopathological examination showed no
treatment-related change. The results of this study provide evidences for the use of C. cicadae
fermentation product as a safe agent in functional food. The LDso of C. cicadae powder, its water
extract and alcohol extract was greater than 12 g/kg bw, 12 g/kg bw and 3 g/kg bw in both ICR
male and female mice respectively.
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WA B RAELR T, RAERYPRE. RPEIRSESEARDY, FEABEXERS, N TRKER
BEAEF=RATTHRIBRT R . FRHAURER SR X R A RBIEE N MRIE, H S KEES
REEFRIAEE 221K, BEATICRADN R R SDA R B —R IR B Z &P RE . ICRDRAER ST
ROZK. 12 g/kg bwi7E R BEEE MR 12 g/kg bwKZEY K 3 g/kg bwiliZEY); SDRR ML TFROK
52000 mg/kg bw=HtI L REEA =2 AL REBEBG TR, SFHNSRREIY. RRERER, R
W A ZRSWEKBR RIFLHTREE, THRBRRERRE, EHFRE. S RARKRE
ERBELEREGXRAML, FYTHEESR, KERTIENEBENE TR RLEEIERBER 22 748
MWSEKYE, FFENEERBERGE TR LKIOKE., BEYRAICRE. R ORatSHNE, H
LDso B KF12 g/kgbw. 12 g/kgbw %3 g/kg bw.

K §Eia
WAL, SEEINR, ICRPR, HALZWREZE, LDso

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

1% (Cordyceps cicadae, C. cicadae) 3 44 Hife, WAL, SRR WG | WHAREL . SURTE, ME R HAE,
J& 1 11 %1% (Cordyceps) H i C. cicadae. Bumighli i (Cicada flammate). kit (Platypleurakaempferi).
i (Crytotympanapustulata) & 774 (Platylomiapieli) 554 B, J& T HUARCSK I IRACE R T8 . WAL L A T
Al 18°C~24°C, AHXEBE K T 80%I #viy 5 ME Ay s X, A8 rp [ 22 7 T KL AR L X, 7R A] LT H A%
WL R, KA, E SN K IR A WA SR BRI .
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WAE R % SAL G 2t 25 R 7 e R 2 B K PR (B AZ) o B LT, R AL R AR
g2 CEABKI) BUERBIBIEZ N TR, MI\ETEAKED DREHIG—EEAR] |
LR EM—IERAR]Y . [HEIRNE—ARNEH ] KEOCEE G A AR, 8. HHE. 8
Bba. B2, FHRAJLRM W O B bR 7 URRAR4e] i [HhiEZiE ]
PR P 2 ML TR A L R G T I T Rt s) « TR E 7] K Tteisior) &, b
AEMABER . QERITREMIREL] [2]. AR Tiae[3]. R EThRe[4] [5] [6]. Hui&[7] [8]-
BEIMBE[O]. EEREMAIN[10]. PUEE ST [11] L AU 95 [12]%% 2 WA M0iE 1 o

HPHNRAEWAER T P BACA R EA S X 2 AR5, 25 2 R R BURE SIS, /&
KT T R HATE 207 s N LR 97 2 W6 7 SR R A A B AT 8 22 A 1) A i ke e 5 2
TV R S AN B AR WA A DL, LA B AR R [13]-[18] . LA KBRS SR A B 2 R — R DR %2
SEHWENTHITR R, LR KB % B 22 AR T] BE DR 1 25 7 VA A A P A A A = st i, AR
WP SCRT AR FAR VAN [RIAE 2 Ay 7K R o] Vs el B RE T VA S0, DRI DAY AS R 2 KA TR 224k 2 VR TR ok
JFKZED B REY RRE S, SEANIRN R Z ICR /N R T B — M R R 2 iR S F I, X
)z LD50; F:LAAN A IR 2 R B T4 A AR i BT SD K BRBEAT 111 R A 3 1 DU B0 I e 22 4
KRN Z S, CMECA HE 7= i IF R AR 2 &R 2 S % W .

2. M55 %E
2.1. #iEM

K¢ (Cordyceps cicadae, C. cicadae)> R4 T #HrAt iy —wkyis A 5 1L X 2 Bp A RWiAE, JeHEMEE#R TS
A SEH A B VESE S 97 35 (potato dextrose agar, PDA), T 25 CIHIRE: 7%, & H T LW EAF & AT 40085 7%,
IS RAE, 4 DNA EJ7 915 NCBI Gen-Bank & E 204 P L X, %72 45 4 Isaria cicadae (B M HA N
Cordyceps cicadae). F2717 T ST & i T & JEHF 7T FT 2 A9 % Y50 7T H 0 (BCRC).

22 MEHAZFRERBEHROFETRBARESE, KEEH

IV PDA “FAR I FREE b2 R M T N & 1 L 53R 5L & 0E . 1% RERE ). 1%3 54 pH 6.0)
(2 LB, DARLTE 120 rpm T 25°CH R =K, BRBNEFLE G, TR IF 2 3 2 R R
P % 500 L A Fflidh, MIFEFRIE. 8 0.5 vwm, HEFEEEE 60 rpm F4k8%7: = K5, FHROCE] 50 i
KRB, WREGE PR 20 rpm AMIEASCEAR TR T 4k 8285 9% = K 5 0 B 24 1A 2 FRdh AT el s vk 45 B A1
A5 BNy, BIAMRAE R B TR A RS 2RO 20 B R TR AR 20 £5 &2 95%319 4% 5
TWE 1, G B0 R IEE ISR TIRG E B R G R RERYs KEROT 2 KT
AT 20 5 HE 2 RO It #i7K J5 T 100°C hn#k 30 43, 28 8500 J5 WCAE 17 VR i 3B AT ¥ VR T 18 S B »
T J5 K _E3R =R iy CR B TR R R BV 40 AT AEH) IRV R T A K ZEM) R AT T 4C %
2.3. MEAFREKRREBEER AR

KRR Z ICR /NR(5~6 FE#E) 5 SD K (7~8 JA#E) 35t SRR E VIR A PR A R R A (R 22
GV), 1ESLIR AR YOK SRS TE R G R, AR S Uy Raid CEBR & BPL ZOE 21 A
iE. ARIEFTHAT ZRIFE F I E BN Z SR EFE B d . #R TR b 2 R 7
B LU S PR IR I B 2 AT Bl IR 7 T . ARG SER S M B B ST RSN
[CTPS-15-004] )% [5h % 74 104-03].
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2.4, ICR /RMBFFIRAE 5%

KB E W) o O M E RS, BRIl A 4 4, SRR 5 H, 2l X R (A) . BEie Kk %
WETARAARA B). KEERGE T ARKZEHOKZEL C) R TERG T RIBREHGEEL D), WE
BT ZEET 16 /N, TR IR it 4 et AGERF LI BUIRES , IR/ B 230 0 EAT 3~4 IRE, LA
1% 12 g/kg bw (B, C 4H) & 3 g/kg bw (D 2H), XJHEZH/N R (A)LL RO i JiE7KE M 10 mi/kg bw. FFasMETHE 2
Ja, BRWENWH—RIEARRES . PEERAE TS, TR G — H(OW) MR 5 1. 2
AW, 2 W)XHIREE ST R Hids, TR ARATEE & 16 /I, K I sh AT 22 SR AL 0F
KL, #E4T Alanine aminotransferase (ALT). Aspartate aminotransferase (AST) % Blood urea nitrogen (BUN)
SEMIHAA T, B JE 0 SR ALS AT 7R YRR 2 A 4 2008 B A 5 41 e 3%

2.5. SD XEMFE BRI 5%

BB NY M E R G, LR 4 4, SAUERIT 5 R, A RAXT R4 A). IR
IR MEERE R IR TR AR ZL(B) (C) (D), MEEATAER 16 /NN, T MR 0l kot PC 1) Bl e Vo R e 2
PiHE AAERF I FUIRAS, IFLL 2000 mglkg bw Z A& 45 TR, AR Z KB (A)LL RO S iE/KE MR 15
mitkg bw. FFIRMIAZ J5, RSP — BIRACIRES .« hERIRFIZE TGO, JF T30 IT 4R AT (D)
SR 45 R (D) MHAI AN AT AEE il sy, I TIRIR 4 AT — KA & 16 /M, DAREHL )T ik BGAEe 3
VAT 2 SR AETF B O IR I 1.5~2 ml 4 MR SCERAE AN & AR I HTst R AR S o, B0 IF B Iig s, B
Hitachi Model 7060 H 2h4E L4 BT 4T ALT. AST A BUN ZEIE 40 04, Bl JE 6 R sh# ik 47 Ak
fifi) s PORR RS 25 B 2H 2305 BB A S5 R4 R0 Sk .

2.6. it i

RIGHE LT E (Mean) £ T8 % 2 (SEM) K& 7k, PL Dunnett-test 5% B2 EE 4%, 24 p < 0.05
FoRAHRERER.
3. /iR

3.1 FMTTRRIGKRYE

IR, DNR ARSI WIE T F RIGARAR S S T4 1 Ak 2. slEW SN, MR A il
YOI B IR 2 B A A« THSPROUIIE R, HIE R BT I PR 57 AR -

Table 1. Mortality and clinical symptoms of ICR mice after 14 days of C. cicadae mycelium administration

F 1 DEREREYR A TR RIGRER

ST L/ L gE| BET-ZE (N/N)
Ao gm gk ”bvﬁ I ARRE AR
g9 e e e i3k
T HEZH(A) 0 5 5 0/5 0/5 BB /N IR
FR(B) 12 5 5 0/5 0/5 A /N R TR
IKEEHL(C) 12 5 5 0/5 0/5 P /NS I
WAL (D) 3 5 5 0/5 0/5 BB /NR IR

1N/N = TS5 BT E S5 H « 2305640 (A): RO IIE/K. XTRZL(B): WAL RIBEIE TR A STRRZL(C): WAL R BERE T-H A KA

rns HEAZH (D) WAL R BER R TR AR FE o
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Table 2. Mortality and clinical symptoms of SD rats after 7 days of C. cicadae mycelium administration
2. RERBHEMR I TR RIGKREER

Wb gl R kYL g FELH(NIN) M AREAR

XFHEZH(A) 0 mg/kg 5 0/5 BT KB B IE
X520 (B) 2000 mg/kg 5 0/5 JITA R B B I
X521 (C) 2000 mg/kg 5 0/5 JITA R B B I
XK 4H(D) 2000 mg/kg 5 0/5 JITA R B B I

LN/N= SRSV H A S - 20 (A): SR WA B, C. D) AR Z IR BRI TR A

32. FETW
IR NR RN 2 VR R ANk 3. 4% 4. BUBELELZ T, BRMRE [RIRAET 22
WORBERR TR R ] Z PN AR B T 4 %6 (%), 7255 — 8 S0 RZEL ) A S5 1 22 7 (p < 0.05) 41, 1

A Ab IR 2H 5 0] A ZE 1) AN BB M 75 B (p > 0.05).
3.3. IFEEXEHSHR

6 01 A MR % LRI T SR IR R NI B B 5 SRtk 5 123k 6 . % iR5e %)
[ AL B 550 R B T A LS 2E A AT I H 45 R E R 2 5

3.4. PisER|. PRRIGE . FHAER S AEALRRIE

RIS 2 PR RIR G 2 S B AR AT &5 IR a5 T32 7. & 8 I o 18 1 fiEl 25 AN IS
IS 3, S5 S BRI B AR KIS RIS Y A B SC Z AE . RRZ TEIE E E
2H 2R R A 4 SR s P RIS BN B R RIS B ) B AR BRAE DG 2 AR, (RS EEAE P g Rk SD
KPRl 5 DL RE S R AR A 4, (B IR SR04 2 (R R AR R AR WL TR e B 2 5
4. ¥1ig

7E ICR /N R 56 H T 8 B 22 A ZE ) KV L 22, PRI T B 264 T, T 2ED)
BRIV RN 3 g/kg bw, THERAE TR 22 4k A FK 22D KR VLT, 20T il 22 4 f%, DRI =8 1
A EHEIAT] 12 g/kg bw: N6-(2-F 2. 3) IR 7 [N6-(2-hydroxyethyl)-adenosine, HEA W12 193G 4 i ]
ZEBANHIEKZEY N 1.6 mglg. TEZEYN 1.2 mg/g. MAE ICR /MR KRG 5T, "Rk T
AR 2 BV /N R 2 AR E I 0 R T3 — ) W R AN LR A N A KAB DL R A, A0 3L R PR T e
WY B 22 AR VR TR R 5 A R BT 2 AR B BE 2T 4, 3 BRI /)N BT A 9218 A MK B DL 22 T 24 Ak iR
A, REMKAE D, EEZFRNEK G ZROSI R S, RE KRS RATLEENER. M
WAAR BT 2 2 ALT 5 AST B0 7 5 BORIH 22 Dunmett-test St it 43 5 0 BEZEAH LLAT G
SEMEER, BHAREESHIREEE A2 &GRS BAM, B THEZER.

£ SD KB MMNAT T, RS/ BREAT AN 5] oM 8] 58 BB EAN,  REAT = S R T ) % 2 AR TR
2R TR 2 2R VL, SR E R OREIRARIEIR . AEAL . MiEEAS . BEINREE
HH B A S 35X AL TC A 22 e HOR WS A b B2 A DR AR, IR SR B 22 AR AE & AN (]
PO TR TR 0 7=y 38 24 BASTE , ARG BBt — B DA [F) R 7% 26 A 1) e 4k

TR B0 77 B i B 7 TR AR 5 LA 2 B T A 4 2 SR ) A% 507 5 (Estimating the maximum
safe starting dose in initial clinical trials for therapeutics in adult healthy volunteers), 7<yx/)s iR iE6 2 7 &
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Figure 1. Anatomy examination of ICR mice
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Figure 2. Anatomy examination of SD rats
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Table 3. Body weight of ICR mice at the beginning and the end of the study
F 3 NRRENRAE FHAFRELL

!

Lo

Y/ WeCT)
ByPHEEFTNY L

W2 (d)

sl o

Ttk XTHEZH (A)
MAL(B)
IKHEL(C)
A4 (D)
WM XTHEZH(A)
WAL (B)
JKEEZ(C)
WZE2H (D)

Pl
(9/kg bw)

0
12
12

12
12
3

ow
33.6+04
33.7+£06
33.0+£0.3
33.0+£0.3
249+0.4
252+0.4
253+0.1
25.9+0.6

1k (g)
1w
36.4+0.6
352+08
35.8+0.7
35.6+0.8
26.4+0.6
27.0+0.6
26.9+0.2
27.7+0.4

2W
36.9+0.6
36.3+0.8
36.3+0.8
36.0+0.7
26.7+0.7
26.8+04
27.2+0.1
274 +0.7

I 57 2(%)°
1w 2W
86+1.1 9.8+0.4
43+0.9 75+0.9
85+15  100x18
7908 9.3+07
6.0£2.0 7421
6.7+1.0 6.2+1.9
6.60.7 7.8+0.2
7114 59+1.9

Data expressed as mean + S.D., n = 5. *Significant different from control group (p < 0.05).
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Figure 3. Histopathological changes of control and treated ICR mice in the acute oral toxicity study. No significant histopa-
thological findings of kidney (a), liver (b). Pictures order are four groups: Control group (A), freeze dried C. cicadae powder
(B), water extract of C. cicadae powder (C), and alcohol extract of C. cicadae powder (D)

3. MROBRSEMRE < ALARETN S (), FFAEO)FRFITARALNRFBEETK. H&E, 400x-(BFHBAE
M MR F IR SRE AT BB (a) . KEBTERE LA L BERA T ARA (D), KEEELAFRTHIKEL(C). KETEELE
R RBEZELR(d)

o k
s B

Figure 4. Histopathological changes (non-specific disease) of control and treated SD rats in the acute oral toxicity study. (A)
Chronic progressive nephropathy; (B) Mononuclear cell infiltration, interstitial; (C) Cystic dilation, renal tubular in kidney
and (D) Mononuclear cell infiltration (E) Hepatocellular vacuolation, micro-to macrovesicular, midzonal; (F) Extramedullary
hematopoiesis, periortal/sinusoidal in liver

4. RRORSEMHRE . BRIEFFERE()SIHEMHREER; (b)SHFRIRAZMERIE; (©)BHES
INETREEYSK; (d)RTBERIZ SRARAERIRIE; (e)ATREPBIXATLER/ R Z B zsial; (DAFSEIEKARBRBESMED



RIS 5%

Table 4. Body weight of SD rats at the beginning and the end of the study
4 KRERENAME FIFETK

g i #2©
D1 D8 D8-D1
ot HRZHL(A) 0 mg/Kg 230.6+7.1 273.6 £ 10.1 43.0+76
K540 (B) 2000 mg/Kg 2324+75 279.2+7.6 468+1.9
R 41(C) 2000 mg/Kg 230.2+8.0 271.4+11.1 412+6.0
RIL(D) 2000 mg/Kg 229.8+11.1 269.4 6.9 39.6+95
Data expressed as mean + S.D. n = 5. *Significant different from control group (p < 0.05).
Table 5. Hematology of ICR mice after 14 days of C. cicadae mycelium administration
F 5. MERBRARREMRECIEFE S
P AL I ML
ALT(U/L) AST(UIL) BUN(mg/dL)
Tt W HEZH (A) 0 44.2 £3.0 95.8+17.4 256+ 1.7
MARLL(B) 12 50.2 +10.2 740+ 15.7 242+14
KA (C) 12 47.6 4.0 63.2%2.9 23411
WX (D) 3 60.0%7.2 140.25 + 60.6 240%1.2
i 4 Xt HE 4 (A) 0 41626 82.8+154 17.0+1.7
R (B) 12 43.4+38 68.8 4.5 204+2.3
RILL(C) 12 43.6+3.2 77.8+13.2 17.8+15
RI4L(D) 3 420+38 778486 16.6 0.9
Data expressed as mean + S.D., n = 5. *Significant different from control group (p < 0.05).
Table 6. Hematology of SD rats after 7 days of C. cicadae mycelium administration
%= 6. ARMBEREYREZMBEE LI
o - L2 Ak 54T
ALT AST BUN
ot HEZH(A) 0 mg/kg 50.4 £5.4 101.2£19.1 20.84+1.7
R4 (B) 2000 mg/kg 60.0+13.5 122.2+£27.2 21.44+1.2
R4 (C) 2000 mg/kg 522+45 95.8+5.1 2176 2.4
R4 (D) 2000 mg/kg 51.6+9.2 117.2+£29.8 2176 £ 4.7

Data expressed as mean + S.D., n = 5. *Significant different from control group (p < 0.05).

Table 7. Anatomy examination and histopathology changes of kidney and liver of ICR mice after 14 days of C. cicadae my-
celium administration

F 7. DRRAREYRERZARKEE RALNRIERERG

P51 06 gm 4 FE(g/kgbw)  EEH(H) AR A H LI

T xR (A) 0 5
B K 4(B) 12 5 y I . RV
N THREY A AR o5 R 0T b3 2 AR DG A
JKEEHL(C) 12 5
XL (D) 3 5

4 X BB ZL(A) 0 5
KA4i(B) 12 5 s g b s e
TH RIS R 0T b3 2 AR O A
JKZEH(C) 12 5
XL (D) 3 5

Data expressed as mean + S.D., n = 5.*Significant different from control group (p < 0.05).
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Table 8. Anatomy examination and histopathological changes of kidney and liver of SD rats after 7 days of C. cicadae my-
celium administration

# 8. REMRANNEYRERE 2 ARG E KA RRIERE

e ) Fillkis M HE(R) PR R A 2H 2 BLAS
Xt R ZH (A) 0 mg/kg 5
464 (B) 2000 mg/kg 5
TH RV MR oG IR 2 A 3
I 4(C) 2000 mg/kg 5
L4 (D) 2000 mg/kg 5

Data expressed as mean + S.D., n = 5. *Significant different from control group (p < 0.05).

P A 2 AT 29 0.975 g/kg bw, A1 24T 60 A AN — R L 58.5 g 2 WAL K AR I 73 4 K
HeERJ AR — w2z w4t

5. &

WAL B G b, B LSRRI & sk, IR TR guE - 25 R, w LR SR A
TSEARFEMEAR . DA CLAE R BT AL 7= (R Wh 6 1 22 4R T B FoK K S5 IR 1) 22 VeVl 45 51, X/
B, LD50 2r 5k T 12 glkg bw. 12 g/kg bw & 3 g/kg bw TR 7018 B 224k K BERUAS B K2 . TAAR
PR — 8 2tk B REERR TR RTE SD KB LIRA FIRE R 24, BN = #0357 i
AR R R T ot SD R RABA S IE s, 5 R aTE i 45 R 90 KK B M A i 2 MR (MR 55 [19])
FER BN (FRE5[20]), 28 RMEE LY & &R A2 2 st (A & [21]) kA 5 & B d (2=
(2222 SE AT, WIARKHAR H bRiE s, IESCEE RS R W AR B S RBEE, e
RAEN H G A& A KRR AR 2 2 S R
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