Hans Journal of Food and Nutrition Science B 5E 7R} 2, 2021, 10(1), 33-39 Hans )0
Published Online February 2021 in Hans. http://www.hanspub.org/journal/hjfns
https://doi.org/10.12677/hjfns.2021.101005

W LRELEORREERE
P AR HE SBURVEAG

wamE, BRI

VA TAEBRMERAR, &7 ki
‘IR E MBI, 68 &t
SEERRFEMERSREERY R, 618 6t
SHERFAEMREER, BT b

Email: ‘gkbioeng@grapeking.com.tw

Weks HiH: 2020412 A9 FMHEM: 2021452 H13H; KA HM: 20214F2H23H

=

BRERERTNRBREENERZ — HFKHPRNEASEEEMHE, WHESZH. B9, Ml
71, FEEIEEFTRRIERIR B . WL (Cordyceps cicadae)RAEF i LIEAKIFE4, BAEVE. AW LES
PIRESATEME, it AR SRR ER SO S . B AR AR RS RS ISR IS 244,
PUREGRIIER TR A RENE, BEEERERRE Y. ZEHs, DOREFEIE RS 214
7 & 2.5 mg/kg b.w. X FHIE25 mg/kg bw., ELEBR10K/E, KL A K BT HLUREY] F 8.
ZRERN, FEMBFET MIEEASHT LA BRBART R, BAMER SRR A RHKIREE .
FERERERRRAF, BEROBRBRFAREBERENEEREE 2 AR —FE, ERE]EAFNESENHE
RAE. ERER, NEREBEREBEIEREBEE AR RS 1T X E3/N B B RATIRAE.
LA bR, Wb R BEW 44 R T D RZEEERE T A RE RS, AXFRRES EmRBE.

XA
WETE, WASKEE, Rat, BRE, KENERER

Intraocular Pressure-Lowering Efficacy
and Safety of Fermented Cordyceps cicadae
Mycelia

Jui-Hsia Hsu?, Chin-Chu Chen123.4*

1Grape King Bio Ltd., Taoyuan Taiwan
SEIREH .

SCEG| M ARG, WREDWD. WAL R B L 1 2 A E BRI R R VAN ] A 5 E IR, 2021, 10(1): 33-39.
DOI: 10.12677/hjfns.2021.101005


http://www.hanspub.org/journal/hjfns
https://doi.org/10.12677/hjfns.2021.101005
https://doi.org/10.12677/hjfns.2021.101005
http://www.hanspub.org

W, PRI

’Institute of Food Science and Technology, National Taiwan University, Taipei Taiwan

3Department of Food Science, Nutrition, and Nutraceutical Biotechnology, Shih Chien University, Taipei Taiwan
*Bioscience Technology, Chung Yuan Christian University, Taoyuan Taiwan

Email: gkbioeng@grapeking.com.tw

Received: Dec. 9", 2020; accepted: Feb. 13", 2021; published: Feb. 23", 2021

Abstract

High intraocular pressure is one of the main risk factors for glaucoma. Chronic intraocular pres-
sure may result in compression of the optic nerve with a consequence of optic nerve damage and
atrophy, which can cause problems with vision and blindness in severe cases. Cordyceps cicadae is
a traditional Chinese medicine that has a long history of use. It has important physiological roles
in renal protection, blood sugar regulation, and eye health care. However, there is limited evi-
dence regarding the effect of Cordyceps cicadae on intraocular pressure reduction. Therefore, this
study aims to use Cordyceps cicadae mycelia using liquid fermentation and evaluate its safety and
ability to lower intraocular pressure in the animal model of white rabbits. For safety assessment,
2.5 (low dose) and 25 (high-dose) mg/kg b.w. of Cordyceps cicadae mycelia were orally adminis-
tered. After continuous feeding for 10 days, blood and tissues were collected for analysis. Results
showed that in hematological, serum biochemical, and liver and kidney histological analyses, no
observable lesions related to the test substance were found. For efficacy assessment, a single dose
of Cordyceps cicadae mycelia from different fermentation days was orally administered, and the
intraocular pressures of the rabbits were measured at different time points after feeding. All rab-
bits showed reduced intraocular pressure reduction in the first and third hour after feeding Cor-
dyceps cicadae mycelia from different fermentation days. Taken together, these findings suggest
that short-term oral supplementation of Cordyceps cicadae mycelia shows no toxicity in rabbits
and has a beneficial effect on intraocular pressure-lowering efficacy.
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KA B T G IR Y 2 B K 2 —, R o 7K PR 4 ool B T PR sl s /K HE e S2 B BEL 28, B2 PR
W& (Intraocular pressure, 10P)F % iy, KSR A B EBUT 28, 2496, W7y,
N H AT EUR B R A 1 R R 2 —[1] [2].
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&L ORSFERAFE T FH TEETR IR BT S kg s . 18K, BEEL . BRE
AP SRR IR e, B3R dn[4]: 1994 fEGZ]HAE DL [AEMRH] A1 [ Tk e | Bo&, wIvRdT oM tE
IRAR L, AR 46.67% [5]; 2001 - RSE AL [ AR | 67 At s 45 5 5 BT R 47T
34[6]; 2010 FEARFAMFEELL CJEALIE D H i [ 5 RIAEHL | Va7 BRI ¢, 45 L om vl Jdds 4 I 7o if,
PR E R, EET].

SR, H AN A AR [ IR A G BRI Tl e, B0 T AT R T B 22 A B 07 VR Rt ek e Ui
Ab, WATEIRAS KRR 2 AR I D IR A Ee A 3 90 KA LR iR Ee 8] B fiRiaa[o]. =M
RIR[10]. LA SRR RIS (11554 T, DRUASHI FE DAAS R R AT 1 WHAE R T A 22 A4 R BRI S M 1Y)
A VERTAT, 3F LR IE 5 4 iR P B 50044 2 (Ocular normotensive rabbit model) At H: 24 1 IR VE £ 1 B4
iR R BE T 6

2. MRIE A%
2.1, wEIPHE I

WA BRI dh TR ST A BHIR ORAE R FE R (BT PT, 58), 45 BCRC MU30106. HUth
AE AP IR X W TN 1.2 L B R Qi 20 . 1% BB AE ). 1% B A
pH 6.0)f1 2 L ik, LARGH 120 rpm. RJZ 25 CHIGFAT FEFR =R, BEREREREOE, RS
H 2 R 22 A R B 22 N B 400 L AH RIS 2R 25 1Y 500 L KRR, FEME 25 CRM TR =KR, 25
PR A E 16 MU [FI B RIE (K 20 WA AR, TZ 25°C REEIR-LR)E, MNFAE 100°C, WAOHOH B 22 44
KR, 1 55°C RIS, Qv UnTHE BEbr, B AREE M, RAFT 4CHEM.

2.2. NS RFT

ARG 2 SIS ) i B S 1 2 (IACUC) B AT o« ARIS 2 WP N ERAE . 8~12 JEis . M
PEZ 76 2% K % (New Zealand White (NZW) Rabbit), 224 PEiR56 2 ShYe B Gk M ks, %
AR RIS 2 Sh I H VB SRR & AR RIG T

SISV UL H bl ik g g 5 AX o LB s ANk, HTHEEE EAvRES . MR, k. ik
Wobm's WIGAH . N H I AARIE . 7R X 2 RERT ] B 2hdEd Dy 12 /N, 12 /e, SR
23°C £2°C. MXHREE 40%~70%. BHIn] H B RS Z BV RYOK. SLKsh&kE. Y 1 G

BT S0 . SEIRTFURTT, (KYE LIS IR E R 20, A& AP I B AR A AR

2.3. BRI AR

2.3.1. ORZ2EzPRE

BTN AM. SIEA. KFELL(2.5 mg/kg b.w.) K s 7 E 4 (25 mg/kg b.w.)%5 4 4, 415 Rz
Yo ARFIEL K w7 R H S R BB 224, RS 10 KRG, SRAE MR i i 2 5 2% il A=
a3, AR BCL TR 5 S IR SURVE D) A, BEAT A SURER AL,

2.32. FERENRE

WAz R Ie g R, B — BT IR DR . SEBRsh oo 2 1, AR5 B I R T
Bi 9% 3 R(D3) J2 7 R(D7) WAL K BT 2244 14K, BT 715 25 mg/kg b.w., F T T aIBTHT 1 MO
hr)s J& 1 /(L hr) &S5 3 7N (3 hr) 7 A A IR 2 AR Y o BT RE AR AT 1 /N 2 A5 IR FR Y R 23 A S %
B[] AT AR AR PN e 2 S &, FF A LR 25 )5 < IR N E(1OP) . R P AL 2 (Delta 10P). R Py A8 1L
2 [ 43 % (percentage of Delta IOP)Z & Hi..

DOI: 10.12677/hjfns.2021.101005 35 5 E R


https://doi.org/10.12677/hjfns.2021.101005

W, PRI

R P9 A2 AL B (Delta 10P):  Jy#-If [] fAHAL T 0 hr Z AR A AR {0 B
AIOP = IOPtime point—IOP O hr

Delta 10P ELAIAR (K : S % F [7] i 2 AIOP A% T 0 hr 22 10P 42 1k & EL 451
Percentage of AIOP = AIOP/IOP 0 hr

24. BRSHSGT

241 ABRZEMHPRLE

BRI B i LLF I H (Mean) + KRtk 2 (standard error of mean, S.D.) K&, ShW2 ML 250 M e L3
A BT EdE, YR SPSS Gt it b B R A8 57 £ 73 # (One-Way ANOVA) /2 Duncan’s multiple
range test 7B &40 A i < 22 e ik, UL p (E/M T 0.05 RonBEgtit EREZER.

2.4.2. FEIRFEDYIRLE

TRIGHE LT #5{E (Mean) + FrifE (w2 (standard error of mean, SEM) K& 7~. K] Paired Sample t-test
5 Student’s t-test tbEGR A H 2R, P p E/NT 0.05 ZoWiRind 2 mHAAG G FREER.
3. &5
3.1 &FOMRMIELBELGREMEITM

MR as Rk 1o ERTA Mo E T, e R W 2T EH S mREH, 5T
UL HRZ AR B, 370400 2 R (p > 0.05) . MIFAA &5 R ansk 2. &I A I VLERET (creatinine)
X AHAH LR (p < 0.05), HAR M A AENT I E TR EH & mm EA T, 3555 3 H K0 2H H
TGt ER. HAEREARRAERNE 3. A4 R4, KA S0 LR a, TR SIS
B 5B A R AR EAR A

Table 1. Hematology of rabbits after administration of Cordyceps cicadae mycelia

1 MRFED

item EEE: X HEZH i [l el
Naive Vehicle Low-dose 2.5 mg/kg b.w  High-dose 25 mg/kg b.w.
WBC (10°/uL) 1203 * 1.24 12.69 * 1.89 12.20 * 324 12.02 + 2.23
RBC (10%uL) 9.48 + 0.47 9.16 + 0.25 9.63 + 0.34 9.66 + 0.65
Hemoglobin (g/dL) 16.52 + 0.50 16.02 + 0.43 16.44 + 0.36 16.38 + 0.79
Hematocrit (%) 49.42 + 1.84 48.08 + 1.69 49.34 + 0.62 48.68 + 1.89
MCV (fL) 52.24 + 2.68 52.56 + 2.90 51.27 + 1.32 50.52 + 2.39
MCH (pg) 17.44 + 0.63 17.50 + 0.59 17.10 + 0.69 17.00 + 0.51
MCHC (g/dL) 3344 + 070 3334 + 089 3332 o+ 0.76 33.62 + 074
Platelet (10%/uL) 9600 + 1047 969.2 * 97.1 955.8 * 150.7 992.8 + 1678
Neutrophil (%) 20.66 + 6.60 22.60 + 8.54 20.50 + 9.04 23.50 + 5.73
Lymphocyte (%) 7316 £ 6.35 69.84 £ 9.58 66.86 * 21.69 69.80 + 6.61
Monocyte (%) 4.80 + 0.46 5.88 + 1.27 5.08 + 1.27 5.22 + 0.92
Eosinophil (%) 1.26 * 0.55 154 + 0.49 1.40 + 0.46 1.36 + 0.78
Basophil (%) 0.12 + 0.04 0.14 + 0.05 0.16 + 0.09 0.12 + 0.04

FrE BB LG + bRl 2% 7R, n=5. Data expressed as mean * standard deviation (n = 5). WBC, white blood cell. RBC, red blood cell.
MCV, mean corpuscular volume. MCH, mean corpuscular hemoglobin. MCHC, mean corpuscular hemoglobin concentration.
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Table 2. Serum biochemistry of rabbits after administration of Cordyceps cicadae mycelia
2 2. MBEENDH

THEA TR ZH IR R4 [l el

fem Naive Vehicle Low-dose 2.5 mg/kg b.w High-dose 25 mg/kg b.w.
Glucose (mg/dL) 396.2 + 1014 407.4 + 90.1 392.4 + 43.7 342.0 + 74.9
BUN (mg/dL) 19.1 + 2.2 19.2 + 3.3 18.8 + 14 194 + 2.6
Creatinine (mg/dL) 1.18 + 0.11 1.33 + 0.19 1.18 + 0.08 1.09 + 0.11*
AST (U/L) 62.4 + 98.2 23.4 + 6.1 19.6 + 4.3 194 + 35
ALT (U/L) 68.6 + 36.3 57.2 + 15.6 60.2 + 13.6 48.6 + 11.2
Total protein (g/dL) 6.1 + 0.2 6.2 + 0.3 59 + 0.3 5.9 + 0.4
Albumin (g/dL) 4.06 + 0.17 4.02 + 0.15 3.94 + 0.23 4.04 + 0.26
ALP (U/L) 125.8 + 121 116.6 + 23.7 181.4 + 82.8 147.6 + 27.6
Cholesterol (mg/dL) 71.0 + 15.9 85.0 + 23.4 65.0 + 21.8 68.8 + 19.8
Triglyceride (mg/dL) 632 + 82 1178 +  96.2 59.2 + 17.4 68.6 + 13.0
Calcium (mg/dL) 14.6 + 0.3 14.7 + 0.6 14.6 + 0.4 147 + 1.1
Phosphorus (mg/dL) 8.3 + 0.9 8.5 + 0.5 8.2 + 0.3 8.4 + 0.9
Sodium (meg/L) 142.8 + 2.3 142.4 + 2.7 143.2 + 0.8 143.0 + 44

Frf R A DA £ ARE R 22 R, n = 50 50 IR 4 b L 3 35 25 5 (p < 0.05) . Data expressed as mean =+ standard deviation (n = 5). BUN,
blood urea nitrogen. AST, aspartate transaminase. ALT, alanine transaminase. ALP, alkaline phosphatase. *Significantly different from the control
group (P < 0.05).

Table 3. Histopathological changes of rabbits after administration of Cordyceps cicadae mycelia

3. FTBER B BmIEE

THA pagiceizh (iSail=in [EFalkreN
Liver Mixed type i;fiﬁiirr?q':ﬁtn'(;;ydgﬂ: infiltration, 15 5/5 25 25
Kidney Mononuclear cell infiltration, minimal, 205 ) 15

interstitial

3.2. CIRREATE & BE w22 (A REAR FE PP A%

RTMREEFEM D3 & D7 55 1 K& 3 /NiT & vl WIS BIHR & T FE(n 4] 1), MRl Ak B w221k D3
Ja55 0. 1. 3/h, RTHREZr 5 12.60 £ 0.28. 12.07 £0.34. 11.98 £0.27, 7E55 1 J2%5 3 /NFAOHR &
A 9-0.53 £ 0.15, —0.62 +0.20, H NFEH /s 72h—-4.25% + 1.28%. —4.89% + 1.59% (% 4). "HH&
WATE R BER 224k D7 J556 04 1. 3/hRE, SRFIRESZ 08 12.22 £0.09. 11.44 +£0.33. 11.73+0.34, £
1 R 3 /N IR R A8 4k B —0.78 £ 0.24. —0.49 + 0.33, LR [% 1 70 L2y 1 —6.42% + 1.98%. —3.99% +
2.72% (# 4).

4. ¥ig
WA A P ] 22 1k O 58 B A 22 A i, iI6 25 SR T Wi R B 1 2 AR AN BT SRR B, 2K

N R RS EEE . KB 90 RMEVEREE LSRR B IG5 L i alia B ich T 24 R iserE
[8] [9] [10] [11]. TUAHE T A T 1E Iy ikIe i, 8 LUIRMR T 10 RJG, SRR IR IRz 4.
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Figure 1. (A) Intraocular pressure value and (B) intraocular pressure changes at 0, 1, and 3 hours after rabbits orally fed with
Cordyceps cicadae mycelia from different fermentation days. D3: Cordycepscicadae mycelia after 3 days of fermentation;
D7: Cordyceps cicadae mycelia after 7 days of fermentation. Data are expressed as mean + SEM (n = 5). *p < 0.05 and **p
< 0.01, compared with the 10Pgy, by paired sample t-test

1. RFORMELBELAESR, $£0. 1. 3NENA)REERB)RELLE. D3: %83 KXW LBELZ
F; D7: RB7 RZHEIELBERLZF

Table 4. The percentage of Delta IOP on the ocular normotensive rabbit model
F4 RFRETHEBESL

Percentage of delta IOP (%)

Group 1hr 3hr
D3 —-4.25 + 1.28 —4.89 + 1.59
D7 —6.42 + 1.98 -3.99 + 2.72
FEMIEAEWAE b, m AR A R URRET 5 0 B AR EL R AR, (B3 T 10 s 2B Ve B E W [12]. g2

SCHR B R S AL B B DhRE[3] [13], AT R R IRG BB L i bk . SIS A, A, Xt
FRAH TR B2 K e A 2 TP % B 350 T B B 5 iR B8 0 A R I H S B AR Ak o 380 S U OR
TRATE SRR AN BRI B U ) o SR AR A PR IR i S5 A, T AP 8 T 2L ) o AR R P B i AR 2R TG IEAH O
Ve, BAEINEEE 2R, BT M E W BRI AR [14], SiKypek, Rk ae R SRR
T BB BIE ST T B B M OB AR 6 2 ERARAY o 1 f T AR 7 25 mg/kg bow. AR 35 E & S 25
TR SR A 5 22 9206 49) WAt 4575 5 (Estimating the maximum safe starting dose in initial clinical trials for thera-
peutics in adult healthy volunteers), #i% A\ {457 &/ 523.4 mg/70 kg A .

FERRIR R VPA a0, DL A VEalae &, R SR T AR B VPl 1 R T T 22 Ak J O e IR 1 1140 7]
BZ%, ARG RER, WREWER RN 2R B SERIRE TR, (HFRIESE, A2 R 78 5 8] A
PRBE . MREKEE 3 R MIMEAE R BB 224, TEEE 3 /NI S, BRI IERRIEESE, A, MEEREE T R
WRAE R BRI 224k, TE55 3 /NET G, ATULSERIS AR P R8T, J5 DR AT e v R At Fe s U AR 5 S R
JEBL, ARIERIEIFR T TR EI A S BRI TR S22 Ak, AT R 2 H B R R 1R B 40 2 7E 35 T 8] Y
AR, B R WA R P B 22 P B TR R IE IR IR AR 77, ANSUH AR P T 3k B PRI

DAVRAS A7 sIG TR BT, 2 DRIAN [ R T 25 AL T 52 T B 22 A R BRI R 935 AN T e SO PR 1 22 AR 7 T i
FEAEARRIIA BUR A [15] FEARBEFLAH, AR RME KR 3 REUREE 7 RIGBAIE R B R 224, 7RI
o, BRTLCESBIRAER TR BRI DRI USRSy, AE AT DA S SIS [R] e I 3 1) s o 2L Rt e
R 5 IR, RSk rTE— DR VRGOS PR oy, TR RAE IR OR A, 5 B4 RR IR R IR N

TEH G R P FE B A s — Rl 2 4 A6 FH PRI AL R AR P R R VR S OB ER 29 sl s [ 16], A =F
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e K2R yT HERE TR EIERT, 10 AR RILH R R AT ATEE — BT

5. &g

LRI, FUIRWEIE R 1A 2244 2.5 mg/kg b.w & 25 mg/kg bw,  ShAIMLBEE T i A4Sy
BrUA KA F SO B A R B SIS AR S WA, ATV e N P A A I i 22 1 22
GRS HARYE . IR ET5 T, WRAE A I B 224 DL IE 5 SR ) R 3 s =i i 4% 21 (R 7 (0 B R 8CR
K Gl P WAL A I T 224 1 /i JE BIAT PR I B B, HANR AR 18] 3 KB 7 R IFEdh, B R
ROWBEIR I, H S ATt — PR GO IIFR IR R A RACR A IF AR AP IR i 2 B 25 e
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