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Preliminary Study on Relationship between Antimicrobial and Antioxidant
Spectra of Isaria cicadae Miquel

WANG Hui, CHEN Kang, HAO Wenwen, CHEN Yichang, YU Ruilian®, LIN Lisha, HAN Yefeng
(College of Pharmacy, Nanjing University of Traditional Chinese Medicine , Nanjing 210046 , China )

Abstract: This study aimed to establish the bacteriostasis and antioxidant relationship among
different parts of artificially cultivated Isaria cicadae Miquel (IcM) and screen the active
components. Ultra-performance liquid chromatography (UPLC) fingerprints of different parts of /cM
were established, and in wvitro antibacterial and DPPH antioxidant activity were performed on the
extracts of spore powder and sterigmata. The pharmacodynamic data was correlated with the
common peaks of chromatographic fingerprints by the cluster analysis and grey relational analysis to
establish the spectrum-activity relationship. The extracts from different parts of /cM were effective in
inhibiting Staphyloccocus aureus and scavenging free radicals. The extract from /cM spore powder
showed better therapeutic effect than that form sterigmata. Grey relational analysis showed that the
bacteriostasis and antioxidant activities of /cM were the combined effects of various components,
and the characteristic peaks were No.23, No.2, guanosine and adenosine (correlation degree>0.85),
which greatly contributed to the pharmacodynamics. The preliminary spectrum-activity relationship
of different parts of /cM was established in this study, and the characteristic peaks which greatly
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contributed to the pharmacodynamics of /cM were screened out, providing reference for the further

study of the pharmacodynamics and pharmacology of /c M.

Keywords:

Isaria  cicadae  Miquel ,ultra-performance liquid chromatography fingerprints,
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Table 1 Information table of artificially cultivated IcM

1 i 2 (FL T4 R Wi i ] FEfL S (F T8
S1 2019.2.22 S10
2 2019.2.27 S11
S3 2019.3.1 S12
S4 2019.3.6 S13
S5 2019.3.8 S14
S6 2019.3.16 S15
S7 2019.4.3 S16
S8 2019.4.12 S17
S9 2019.4.17 S18

1.2 UEgE5EE

Ultimate3000 %4 P4 5T A J 43 A7 34 1 i £ WA
56 [ FEBR QAR B A B 7 5 s BSA224S B T4y
BT RS-« 7 6] 58 22 R T 28 w77 Q-500B B i i &
VIR wEbL . I vKHR f 28 4 BR 2> 7] 7= & s SHZ-D
(1) UG IR K FL25 5« pi i SCRMY AR 5 25 A FR A #)
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Fig. 2 Fingerprint overlay of different parts of artificially cultivated IcM
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Fig. 3 UPLC chromatogram of each component
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Table 2 Regression equations of five targeted constituents

PRAT ¥Y=0.074 8X-0.092 8 0.999 6
Ji 7 ¥Y=0.311 3X-0.020 7 0.999 5
HBER ¥Y=0.398 9X-0.111 7 0.999 6
b g e Y=1.059 8X+0.827 3 0.999 9
5% Y=0.337X-0.414 1 0.999 1
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Table 3 Content of various components in different parts of IcM ne/g
(EATE R S, JR 1 e
2.22F 65.312 25.351 119.724 10.580 182.152
2.27F 64.340 15.956 68.961 1.875 262.066
3.1F 86.461 223.715 68.431 0.000 516.444
3.6F 47.611 17.555 21.450 4.291 185.528
3.8F 57.723 51.717 83.665 0.000 977.908
3.16F 67.715 41.508 78.461 23.608 908.757
4.3F 465.304 156.142 72.808 0.000 910.227
4.12F 83.405 63.449 98.844 0.000 498.095
4.17F 79.510 26.868 78.823 33.858 404.980
2.22G 414.080 21.277 132.645 2.062 979.576
2.27G 1 233.694 40.530 887.416 0.000 702.981
3.1G 1333.205 53.372 839.022 110.736 764.880
3.6G 1 194.318 16.884 897.848 462.049 850.869
3.8G 119.852 23.634 230.204 561.837 2 971.491
3.16G 169.095 22.098 110.922 96.605 3 625.501
4.3G 2 054.852 311.124 1965.853 43.206 1 4321.524
4.12G 1 997.396 190.724 2188.468 90.913 1 6126.303
4.17G 2 215.386 26.009 93.503 0.000 1 1127.072

14.984 3%

14.030 6%

0.985 26%

8.581 52% \
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Fig. 4 Percentage content of various components in different parts of IcM
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Fig. 5 Histogram of total contents of five targeted components in different parts of IcM
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Table 4 Inhibitory results of Staphylococcus aureus from

ROR

.y

different parts of artificial cultivated IcM

o — s | PH 8 M FE e — pH 8 M1 B
5 (T H) 5 fom 5 (T4 5 % fom
2019.2.22 2.6 2019.2.22 1.9
2019.2.27 2.8 2019.2.27 2.2
2019.3.1 2.5 2019.3.1 2.4
2019.3.6 2.4 2019.3.6 2.2
2019.3.8 22 2019.3.8 2.0
2019.3.16 2.7 2019.3.16 2.3
2019.4.3 24 2019.4.3 2.2
2019.4.12 2.1 2019.4.12 2.0
2019.4.17 22 2019.4.17 2.1
25 X B4 0.6

16 5 RIAN, A6 AN ] ¥ A3 i HORO NS 4 o (0 3
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4410 TR P8 B4 <0.6 em , JEAS DA SE JC A0 1R A 1T, i R

100 mF
mB
uG
80 mVC
60

40

DPPHi F:%¢/%

20

F B G X (VC)
(a) WEAEAN AR AL

6

A RTE pH 8 B AR R 47, HIR —HEk i AT
WA AE, A6 K3 F8 AL 0 TR AR AR T WA f6 A
A
24 BHEFBRENITLE

WA AE AN (] B35 BR e 7 S 9 vk N T AE 76
T R A 47 X DPPH [ Hi 3 A9 5 BR 6E 71 L
Kl 6,

ME 6 W LIFE W, X IR (44K C)HE
H HL 3 R RN 35 86%~95% , N T WhAEE KR A %
SR o i AT Ak B BRI — 2 TR R
WP A6 1 A A B X AR H B R —
B 6 7, [7) — il & 1sF i) (7% N T W46 96 7 93 0 6 - A
F A XF 4 FR A BR B T AN ] 34 DL R A0
BrfE Jr5chs, Horb 2019.4.17 #kdE R BT R AL Bt
o BRI A 25 R OR F ,2019.3.1 1 2019.4.3
PSR A 1B T S A RE 0 BT
2.5 EHSH
251 FES5A mIE T AL, T B AN A
i R HTIRAF B T R AP0 X o, Horp g A
17 (S10-S18) 8 1A Sy — 2 | Fh A7 0 1y A X 0 T AL 3
EHF G — 5 LT B A7 5 A7 3457 X1 BH
A DA MR A T X5 RS [ 4t v i 48 A8 A
AN [R) ] A5 15 [ o B 43 L 25 A o B i, Hoh
S1.89 .54 .S8.S5.56.S2 Ky — 2 ,S3 Ml ST H— 2%,
I 7 T R A R A AL T 2 S UL, R
Tl 2 AT T B P A B AN FEAESE
252 KREXFEESH B R EEAE 1Y P AS
AT A9 A U T AR AR T IO (4 WA B R VRCTE pHL 8
20T Y A T P AR LA RO Rl Yk DPPH B AH 56
B EE R W 5,

-
- T

222227 3.1 3.6 3.8 3.16 43 4.12 4.17 430
(b) WELEAN R

1 1F S B AR L DPPH i Ff &

Fig. 6 DPPH clearance rate in different parts of artificial cultivated IcM
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Table 5 Correlation between the common peak data of different parts of artificial cultivated IcM and its pharmacodynamics

1 3.649 13.341 2 0.821 1 0.811 0
2 3.797 1.430 0 0.857 5 0.857 3
3 1.638 0 0.753 5 0.758 4
4 0.804 0 0.775 0.773 5
5 0.883 1.866 0 0.857 3 0.848 9
6 3.515 5.058 6 0.830 6 0.850 3
7 0.520 0.617 0 0.827 4 0.821

8 8.050 26.965 0 0.829 3 0.826 3
9 0.504 0 0.776 1 0.778 6
10 0.324 7 3.746 0 0.794 4 0.796 8
11 9.591 3 15.660 0 0.865 6 0.857 8
12 2963 1 0 0.770 4 0.772'5
13 0.194 5 0 0.778 7 0.782 6
14 0.081 6 0 0.777 2 0.779 1
15 0.146 3 0 0.776 4 0.778 2
16 0.387 3 0 0.769 8 0.772 5
17 0.948 6 0 0.766 4 0.769 1
18 0.935 4 11.375 0 0.755 2 0.755 2
19 7.662 0 10.143 0 0.871 1 0.867 4
20 0.445 7 0 0.776 2 0.773

21 0.210 1 1.132 0 0.770 4 0.769 9
22 0272 1 0 0.746 3 0.750 1
23 29.284 0 45.366 0 0.909 4 0912 5
24 0.110 2 0 0.786 7 0.787 3
25 0.333 4 0 0.747 3 0.752 2
26 0.256 9 43230 0.775 6 0.774 8
27 1.540 6 7.172 0 0.818 8 0.816 4
28 0222 6 3.539 0 0.783 9 0.782 5
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MEXKEAFEABNERCET XAEHE . BHE

2022 4F 3 A 24 H, Jn& Kk WA & NOM/ADM-0181 5 3C 4, ¥ & 1 B #4 fift 2 1 JC 40 2 147 1 TP7
(Anoxybacillus caldiproteolyticus TP7 ) 7= [ % # B 25 4 liff (Thermolysin ) i {5 FH ¥ Bl 97 K 21 10 4 | I % | 4= 2% 1 A A0l
PrRAERERE = 5 ) BRHETT S BB A1 3R JF T 2022 4 3 H 24 HiEA R

Sk R RGP AR G SR fRRE T TP7 A e AT 2R 1 Bk Fe e T SRR A, RE R AE SR R
AN e R S ok B AR I b 2 AR T TP 0 B 1 B Gt ok VR A R 1 i Bk A /e T EIE T SR 0 A )
(L
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