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Abstract

Gentamicin is an important antibiotic against life-threatening, gram-negative bacterial infections.
However, gentamicin nephrotoxicity is one of the most common causes of acute renal failure. Cor-
dyceps cicadae (C. cicadae), one of the most valued traditional Chinese medicines, exhibits a varie-
ty of biological activities especially in renal protection. The present study was divided into three
parts. We first compared two species of the genus Cordyceps, C. cicadae and Cordyceps cicadicola (C.
cicadicola), to see which one is better at preventing gentamicin-induced renal injury. Then we
evaluated the effect of fermentation time on the renal protective activity of C. cicadae mycelium.
The third part of the study was to determine the dose-dependent relationship of C. cicadae myce-
lium for preventive agents in gentamicin-induced acute renal failure. Clinical observation of the
rats was carried out daily. The body weight was recorded daily. At the end of the study, all rats
were sacrificed and the blood, urine and organs were collected for clinical biochemistry, urinaly-
sis and histopathological examination. The results demonstrated preventive effects of gentami-
cin-induced renal toxicity in rats by C. cicadae mycelium powder.
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1. 3]

Gentamicin 4 H §iJ 2 P8 IR 25 huAE 2R, T T YRY7 B 22 IR 1 1 9| e o 3 P
[1], HFEFTRES R BE 8, ZIRREILERBAH, Hh, DS NERIETE e st B s
W, AHE NERANSZ R (2] [3] BARZE 2577 2 — RER SO — R — k] BRI 2L XU, {H gentamicin
PR S K AR E @A R [4]

W8 (Cordyceps cicadae) N4 TG ZiM, NZGCA 1600 FLL R, Jrstid#ith & hE B
T 800 4, WEETICEEE, G THELT = DO A ELL AR, RIS B IS 7
BEH. BRI ERT ORI, B AN TR e BB BUIR (5] BEREE EE (6] 11T MLBE[7] [8]1LA
LRI HRE[9] [10] [11]55 2 B LM E -

124, CEVFZ R 8hW) RG AR AL, WEAE A Bh T el 5 g 14 5 e s 2 Th k. £46 AT 2000
SRR T ORI, AR R R S 1 1 R IR RN DR R TR NI BN D RR[9].  WEAE 2 WS T Ly
WEREEA B IR TS E, BN, A AT 2014 FEMIRTETE S 30 S0 7 b i 3 48 2 A 5 1 T 2%
TGF-B1 HRIEF4EAL[10]. 255 NT 2015 Gt K BUBAE (1) 5 —F %085 N°-(2-Hydroxyethyl) ade-
nosine (HEA)X T~ H ik IfiL F-E L i A= B FIE A 40 1) /N BRUTRIRE OB ERAP Th AL (110 SR, B A A8 ikl vty ,

Tk
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Pk

~5

DAVRAS 7 AR 72 FL B 22l R, EL T 45l A I 2% 1 DABE I A 2Rl HEA, M H BT MR A SCHRRER DT s fe
B 22k R TR B A& B AR A i Th e, Rk, ARIRE T B O TEAL BEAE T 22 AR R B R TR R S AT
TRy 5 S5 A% gentamicin 75 & F S B #5145 .

2. 5 H*E
2.1. WP ERMEE R 22 (kiR ik R BE SR

K 51 5 Cordyceps cicadicola)y B 77 T B4 B H MR 775 (potato dextrose agar, PDA), T
25°CHEIRIETR, BH T RREAEGTAMEETE, HEEIRAE . DR E R B PSR 7 R 22 4%
TN E | L BRI QU MBI RN 1%BEREREHY) . 1%38 58 pH 6.0)) 2 L K, DAFEEE 120 rppm T 25°C
FEFR =R, BRI 05, PRI IR 2 B 22 M R AR 22 500 L A 400 L AH [F3G 758 R A 4,
T 25 CHiFR=RIG, FREANE 20 MURRERE T (5 16 MU RIEEFRAE), T 25 CHEFR = RIGINFAZE 100°C =/,
EHHZHE, FUEOLH 2RI, T S5°CIRERAE, AR GTEREER G, RMFET 4CHEH.

2.2. RS

7S s Sprague-Dawley (SD)K BRI E W 135 N [ 58 SE3G0F 72 b B S SR i sh A b, 1) 35 1 v e d
Jii (Polycarbonate) K1 & £ 71(48.3 x 26.7 x 20.3 A7r), & Laa AMFNE S, kR LZYOKE TS L, &
IR S R e g = 2 MR N 25°C £ 2°C X 4ERF 65%~70% YR/ 2K LU 12/12 /N
TRPRMROKAS R il o FRELER ] PMI 5165 AT 5 K B 1A kL5010, Rodent LabDiet, PMI Feeds Inc. St. Louis, Mo,
USA, HEH >23%, MW >4.5%, HA4E <6%, K <8%, WMEN MR <3%).

23. TEEhEREXRFRIPE SR EZ TR

AN SD &N — i JE, BN AUA, BHNR: 1) BHIHGEAEES gentamicin, %A R
B ED); 2) Gentamicin Z( T30 28 7~14 KiEST gentamicin, FEA 160 mg/kg/day); 3) WAL ZH A
Ji) 5 % A P B 22 A R TR T4 TR 500 mg/kg/day, F+TRI6 58 7~14 KiES gentamicin, 7&EA
160 mg/kg/day); 4) Wi E2H (G580 ) A R B MR B B 22 A R B R K, AN 500 mg/kg/day, I TG
5 7~14 RyEHF gentamicin, &N 160 mg/kg/day). RIGHAFERFATIRAMEE, IicFHAERNL. W
WASHRAR, BT S IR IO PRI RS, AT IS AEA S PRI AT A S B e A

2.4. THE R EERTEIR T8 TE B 24 (6 S ThE RIF A Z #20m

N SD &N — IS, AL A, RENA: 1) BHEIHOEEES gentamicin, M ARE
I 7E); 2) Gentamicin 4H(TIRE S 7~14 KiF S gentamicin, FIE A 160 mg/kg/day); 3) BifE 3 KAGK
U T) A5 R A8 MR R B B[] DRy = R WA B 22 A R R TH . &R 500 mg/kg/day, I TREREE 7~14 K
T4 gentamicin, FEN 160 mg/kg/day); 4) WAL 7 4L (6 A 4 R M R T2 I 1) - R 22 WA 7 44
KB TR, &N 500 mg/kg/day, I TIRERER 7~14 KI5 gentamicin, &4 160 mg/kg/day).
IS A AR R AT IR IR EE, Hd AR E AR, WIGEE A R, K BT sh Wi H B o S SR sk
A7 M35 A A 22 2 BRI AT

2.5. HEITHEXT Gentamicin 3 2 B4 E 55 K77 BT

NJEEE SD GiEN— 5, BENL N, BHNR: 1) EHIHEAFES gentamicin, tHEAMEE
WAE); 2) Gentamicin (TR 2 7~14 KIEHS gentamicin, 7 E A 160 mg/kg/day); 3) ALK& HAER
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Rt %

55 U B) 4 R A8 MR R RIS (8] Dy =R 2 WRAE TR 22 AR R BRI TR, RIE N 50 mg/kg/day, TG EE 7~14 K
VEST gentamicin, FFEN 160 mg/kg/day); 4) WAL AT 5 2H (a0 1) R % A R R IR (8] D Lok 2 WA
P 22 R TR T, 71 A 150 mg/kg/day, 3 T30 28 7~14 RIEHN gentamicin, /&4 160 mg/kg/day);
5) WA A s ) 2E (6 0 [A] ORI R TR I (] D G OR 2 WA B 2 AR R BERR TR, IR 300
mg/kg/day, FFTRILEE 7~14 RiEST gentamicin, FIEA 160 mg/kg/day); 6) WA =& 2H (658 1A 1F) &5
RAEW R TR A G R 2 WETE o 22 A R BEAR T8, FIEA 500 mg/kg/day, FTiE8EE 7~14 RiESS
gentamicin, /&4 160 mg/kg/day). I AR REATIRKMEE, FHidgHAERN . KEER LK,
V4 BT S A O i AT I AR A A

2.6. AAREFRE

L 14 FKSGRHIS, PIIRAREGTR P NE . RN BB S I, A 0 B (5 5 B s
2.7. Gt HLEE

SO 45 LA MR SPSS BAEHEAT one-way ANOVA 0 , S HTshiib i, Mgk SR A RIS
WSRO ZE R, JFDL P E/NT 0.05 /RS 2 RKT
3. R
3.1. ExFME, WIEEEEZ Bt RPEYE

MR RS, AR L B, AR BRI A N, P WAR A R R i
HEHRENK, BERNIFLRENE ). SESLIMKNERE, SEsham, B, REIE
W 2), M. B IR, HELRE WY . Bl 3 NRRE WG &AM A EZ FME, AFEI IR
Z %(blood urea nitrogen, BUN). IfILi& LB T (serum creatinine) & L7 /R & (serum uric acid). 455887856
4505, gentamicin ZH . WEAEZH B e 20 1) ifn o PR 2R AU IIE WUBR I35 2.5 1 T 4 (p < 0.05), {H 2
ELL Bl B 2L v o R R L LRR T A28 5245 1T gentamicin 41(p < 0.05). SAT, 7EILT% KRR
oy, BT MR R T ARG A, SAEIER A ST R REES .
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Figure 1. Body weight of rats during the 14-day preliminary study
E 1. MSMRREHE AR AETL
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Figure 2. Feed intake of rats during the 14-day preliminary study
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Figure 3. Blood clinical chemistry at the end of the preliminary study
3. ¥k HAE KR Z ME % LA

4 T a5 45 R & R 5 PRICE I & 2 25 8 . S5 3R gentamicin ZH /R Z JRER
& (urine nitrogen). JLERHET (urine creatinine). 1 92K [ (microalbumin) & Z. B % 3 78 % 4 H B (N-acetyl-B-D-
glucocaminidase, NAG)¥J 45 = T HA A 7). SRTT, &l 2H . WHAEAH S vr 20 2 PR AR A A 5 PR FI
Kt 2 S5 R AEMERE G LA BE E R . EHLURBEAT AR AR, gentamicin 41, 1iETE
2 % R B 2 S5 L 3 B 5 B 2 O (1] 5) e

3.2. REERTIEIX TS 1E R 2 (5 2 B ThREfRIPTEMEH TR
6 AR A A Ja SIS A EZ PHME, TG IR EE A5, gentamicin LI H FRER S ML L
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FthiE %

FR T K i PRIR 2 P 3E Y B m T HIH(p < 0.05), AT, RIGgEdE, #hld, Bk 3 RAHE Kl
7 R REFER S MIENIERET MM PRI IF A it LR A %2R . 534, gentamicin 21K
WP ZIRER WIRET S A 8 E L QMR & i P S A BB B, BRBIFESE B2 B
FES U7, PRI WEAE 3 R RRAE 7 REZ PRIEAEACES PRIUR IR 2 2 45 ROF 3R WL
B G BRI A =R 7).
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Figure 4. Urine clinical chemistry at the end of the preliminary study
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Figure 5. H&E stained section of the kidney of the preliminary study
E 5. MSMRAGHEAR SR ALAREFRESER

DOI: 10.12677/hjfns.2020.94042 323 5 E R


https://doi.org/10.12677/hjfns.2020.94042

JRE 45

10 80 5
I BUN
I Creatine
8 I Uric Acid L4
60 A
T 6 A -3
N
k) /2 40 S
= =
- 4 4 L2 ®]
20 -
21 i I i -1
0 - 0 -0

Control Gentamicin Gentamicin Gentamicin
+ C. cicadae 3d +C. cicadae 7d

Figure 6. Effect of fermentation time on the blood clinical chemistry
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Figure 7. Effect of fermentation time on the urine clinical chemistry
& 7. $8IELBERTEKIAEX T ARKRE L ESKREAREZ M
3.3. BRI (AR TR gentamicin X Z BRiE, BABHEHR

1 RIS NG S AR EAE S IREFE A 2 G5 2R, 45 R R WA [R) 1) 2 IR AR T 22 A
FEETRLVR TR0 ) 42 3 FL LR OB A ) gentamicin R Z R EA . WIBREF KRB FIE K TH, 4k
FARUF 7N 300 mg/kg/day »
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FthiE %

Table 1. Dose-response assessment of Cordyceps cicadae mycelium on the urine clinical chemistry

1. TRFIBZMAERLFLBERATHN T ARKRENESRRENREZ M

BUN Creatinine Uric Acid
Control 15.84 £ 2.54 143 +£0.76 0.78+0.10
Gentamicin 57.0+13.7" 1.7+0.3" 1.33£0.23"
Gentamicin + C. cicadae 50 mg/kg 46.33 +24.80™ 1.19+£0.27 1.48+0.58™
Gentamicin + C. cicadae 150 mg/kg 29.41 +12.20™ 1.73+£0.73 1.23+0317
Gentamicin + C. cicadae 300 mg/kg 20.75 +8.83" 1.11£0.33 0.86£0.29""
Gentamicin + C. cicadae 500 mg/kg 27.48 +9.43" 1.53+£0.78 1.00£0.17"*

"Significant different from control group (p < 0.05). ~Significant different from control group (p < 0.01). *Significant different from gentamicin
group (p < 0.05). "'Significant different from gentamicin group (p < 0.01).

4. WHig

BRI gentamicin 25 AT S8 E FHERIE NS M ARIE RIS, {2 gentamicin H AT V2 4% FHE
BT A BB, B, AT TR AR T SR I B R R BT ARSI T T FE 11
gentamicin &2 Se AT 7 ] 5 B0 B 400 05RO R , 50 1A R 28 phigf K S 45 T /N R
&N 160 mg/kg/day [¥] gentamicin 452U 540 BT BRI (], AT 0082 3 41 295 3 2% SR O B T D R 2 e
Ao ARFSWEFCH R RGN RIE KIS gentamicin J&, A THE FEHA, MLz MG MEER S
I PR Z R I UL T B2 137 PR ) S PR AE A A (B & R Z IR R A LRI 1 B A B S A
AP B TR, IESERATTZ T gentamicin ik 2 A B IR AR 2 R Th I

FRATTCA 20 Mol 75 2 M0 A6 7= LB 224, 78 1% 3% F 2 T, A = R ED AR, 22 T Al ik 1.98%,
HEA &22158 3.17 mg/g, THEEMAREWE, B2 TORRRE KA. B0 HE 2 Ao 7 Frd, &
FI5 25.38%, FHEFYE 8.32%, HLIRNG 7.72%, K5 4.87%, /K45 8.92%; Wi &)@ JTH, WATEH 21k K
Wb LA, Y. R WS E BT RREIE[12]. N TSR 97 2 B 224K 5 RARWATE I B3 ARABL, L&
KEFRE, YD, AP RMEL, R S, ST HE m e Re S R R B I

WY BB 1R 22 (R R PR VRR TR IR 45 T RBCH 14 R, FRTEFIKIESS gentamicin 75 K FTEI 46 R4S
T, BN S RALE R EE T gentamicin 155 I GE B2 65 W18 SO0 1) 7 SR KF,  BARRIE TR &
WEZ BArYs 25, ATV IR RECRF, ez AR =PImT fe A F, Rkl 2Kz
=R 2 IR 3R 2 BB LR WIS AL 2 — A =% T B Dhae Ry E v R B A s 5 —
Jii, TR RGNE, AR s SR VA e 2 B DhRE ORI e, DR SRR RS DR
TRyEdE, FRSFIERRE, P RREE G E. EARBT RN —0, SAREKEEE. AE
ARG IR IS KA B2 25, M TAHLURB YA E . W8 E] getamicin 202 B IR BE R &% B JIF
JRER ARG, AR TR T RER G, MM ER T KR R R, MRATELH B 20 2 B o ko 25
SERGEHIABONEE, R TR 25 5 W 5% B AR B T B S BT AR N, Sy — 7T, LI AR A
K PR A 15 RE 76 B WAL K i B0 56 T gentamicin 385 A2 AHSSEE RO T, (EUIA 21 U)o 00 4 81 i 375 R
B e THE RO, G BIRZE SR, FATHEN R R B, WEA T R A R B DR R T
B, HREMWERWED, B, FRATERE TR TE: PRI . B EH 0, LRERKIMK
P2 A (B A R 2 WA 1 22478 % BRI TR 6 T gentamicin 85 & 2 "B NEBhEAH I 2 B A A E M R A AL E
MR E A B 2R, RIUEATVONIAS R BER [ A 2 i fe 2 B e (RG22 AT
2015 SE IR0 R BIMEAT 7.5 mg/kg HEA — J& 2 IEPE CSTBL/6 /N 58 AT W 5 503 B /N b R 40 i A 40 A
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[11], ArREl AR MR E Z A IR AR iy, 2 i 22 MO BERUAR Tk, i A IK B2 eV i 2 A G
&, P IE AR S R b T R B [ A F T e RS BA RIS R . BE, JATIREA
[Fi) 7] B () WA B 22 A R BV R R % T gentamicin 5 R 2 RIBAE B SR 2 AR AE T, R ILBEAE b 22 44
REER T8 26| T gentamicin BHIMI AL, FIE - ML U B2, &EFER 300
mg/kg/day .

S bl SR, AR TR SERAETE 2204 A R Tk ] TR R B gentamicin T2 SD K

R
S5 3k
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