FARFEYIRFSE 5FF % Nat Prod Res Dev 2024 ,36.1013-1021

19 7 eh 2GR R0 X4 HE BOR LB R 2 R B
EHTL,KHE,ERE, F0F, ¥4, R T

W R R A B s 5 A ) TR e 180 v e e i DX AL W AT S 0 i i 4 TR s
TR S BEIRZ 5 1 I P 4 B S, Ak 425199

BRI AT 25 W /K IR B L R R IR , A Wi 58 14 T2 s 850 e I T ) 800 1 A T 245 4 3 —
AN . T, o2 C TR B U 20 B R i R B B B9 T o ASBIFSE IR 19 Fheb 2y (RAC VEERE
556 T E D IS R AN SRR TG AT BRI R A TR U A SO AR R RE R
IORIEE) R AR A TR, B R TR AR ST I 48 24 382 U X 8 BT 1) 26 4 R A 9 5 R i ry S i . 30 it
R JUA AL AN 96 fLIE IR, RGUEH AT 1 BRI X e oI A I RS2 ) JH 46 Il 58 e ks, R 9T Tk s
2 F U A e L i I A M R SR P R ) o 25 SR e BRL P 12 Bl b 25 R B W A I B T
17 Ffrb 25 0 S ERIUAN 1S Bl 2509 £ £ B S O AT S0 06 1 5 AN, 8 T K S O Fp A & 2 e i B
Py Wb R S £ TR LT AR O o 5 I A T BB A9 T ™ 2 T ) S 0 A ) 2SR 5 DI, A0 2 B R % G
SR i LA BRI PR TR A — 5 22 5 AELE X AR W B 1L A FH 2 30— AR B o AS BT 5 1) 2% B0 A 4 R 14
Bis 6 T AR e I 0 A i FL A A8 T R S X U R A B Ay 0o e e I TR R B BT R | TR B B
A B TR SR B ) AT RS e B 2 A, LA AR N SRR

FBRIR) I B 5 25 S U s AR BB T

HE 43S TS201. 3 CRKPRIRAD : A X E4S :1001-6880(2024)6-1013-09
DOI:10. 16333/j. 1001-6880. 2024. 6. 012

Effects of 19 Chinese herbal medicines extracts on the growth and
biofilm formation of Vibrio alginolyticus
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Abstract: The outbreak and prevalence of Vibrio alginolyticus caused huge economic losses on marine aquaculture,with the
formation of biofilms exacerbating the pathogenicity and antibiotic resistance. At present, Chinese herbal medicines has shown
positive potential in the prevention and treatment of pathogenic bacterial infections. To further explore this potential,a study
was conducted which 19 Chinese herbal medicines (Lycii Fructus,Paridis Rhizoma, Asteris Radix et Rhizoma,Polygoni Mul
Tiflori Radix, Spatholobi Caulis, Magnoliae Officinalis Cortex, Ecliptae Herba, Desmodii Styracifolll Herba, Gardeniae Fruc-
tus,, Downy Rosemyrtle, Forsythiae Fructus, Caryophylli Flos, Solani Lyrati Herba, Phellodendri Chinensis Cortex, Artemisiae
Argyi Folium, Anemarrhenae Rhizoma, salt processed Anemarrhenae Rhizoma, wine processed Anemarrhenae Rhizoma, stir-
frying processed Anemarrhenae Rhizoma) were carefully selected and subjected to extraction using various solvents to explore
the effects of these extracts on the growth and biofilm formation of V. alginolyticus. The effects of these extracts on the growth
of V. alginolyticus were systematically assessed through the utilization of the Oxford cup method and the 96-well plate method.
Additionally, the potential influence of sub-inhibitory concentrations of these herbal extracts on biofilm formation of V. algino-

lyticus was investigated by means of crystal violet staining. The findings indicated that water extracts of 12 Chinese herbal
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medicines , alcoholic extracts of 17 Chinese herbal medicines and ester extracts of 15 Chinese herbal medicines displayed

noteworthy antibacterial activity. Significantly, the water extracts of Caryophylli Flos,alcoholic extracts of Paridis Rhizoma and

Anemarrhenae Rhizoma,and ester extracts of Downy Rosemyrtle and Forsythiae Fructus demonstrated noteworthy inhibitory

effects on the formation of biofilm by V. alginolyticus. Furthermore , distinctions in antibacterial activity were discerned between

the unprocessed and processed forms of Anemarrhenae Rhizoma, despite their some similar impacts on biofilm formation. The

results of this investigation carry substantial guiding significance for the prevention and management of bacterial infections and

the development of agents that counteract biofilm formation. These findings are expected to provide new and sustainable strate-

gies for responding to outbreaks of V. alginolyticus ,helping to protect the sustainability of marine aquaculture, safeguard food

safety, and safeguard human health.
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Table 1  The information of Chinese herbal medicines
i izl E SUViERY)| i’ 2 FEIRAEY)
No. Chinese herbal medicine Original plant No. Chinese herbal medicine Original plant
= AR A B S ) ;
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Styracifolll Herba styracifolium( Osb. ) Merr. Flos omaticum (L. ) Merr. EtPerry
) ¥ Ifil e Spatholobi S RMEYIBELE . Spatholobus sub- F1 3% Solani Lyrati  Jif}5iiJa AH %) 13 Solanum lyra-
S3 . S13
Caulis erectus Dunn Herba tum Thunb.
. AR Ecliptae Her- 2GR ¥ 48 1 Eclipta prostrata # M1 Phellodendri  ZEFFRHE Y # 2 # Phellodendron
4 S14 . .
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S5 T . . S15 o
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myrtle tus tomentosa ( Ait. ) Hassk.
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Table 2 The inhibition zone diameter of Chinese herbal medicines extracts

- A F 7 - AT 1
Chinese Inhibition zone diameter Chinese herbal Inhibition zone diameter

herbal medicine El 2 B3 medicine El [0 E3
S1 N 0.6+0.2 0.7+0.4 S12 0.9+0.7 6.2+0.1 3.7+0.5
S2 5.2+0.1 1.2+1.0 3.7+0.5 S13 4.7+2.5 8.2x1.0 9.0+0.7
S3 0.7+0.3 6.7+2.5 12.2+5.0 S14 N 2.2+1.0 2.4+0.2
S4 6.2+1.0 4.7+0.5 2.2+0.1 S15 0.7+0.5 3.2+1.0 1.5+0.3
S5 4.7+2.5 2.2+0.5 1.2+1.0 S16 3.3+0.8 3.01.1 5.7+2.5
S6 N 1.7£0.5 N S16-1 5.4x1.7 7.7+£6.5 1.2+0.5
S7 N 3.2+0.1 6.7+0.5 S16-2 N 1.0+0.8 1.4+0.2
S8 N N N S16-3 5.7+0.5 8.2+0.7 N
S9 0.4 +0.2 0.9+0.2 1.9+0.2 NC N N N
S10 N N N PC 21.3+0.4 21.3+0.4 21.3+0.4
S11 0.7 0.5 5.7+1.5 0.4+0.2

TE: N B ABSOR s NC: BIERT IE; PC: BT AR

Note:" N" :No antibacterial effect. NC; Negative control ; PC ; Positive control.
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6.3 mg/mL FA EEAK AR TR A AT AR
B EIEEFI LS FRERY MIC SR 12,5 mg/mL, 585 |
JEAN FHZEFBLM 1) MIC 2y 25 mg/mL, 74 B FLFI
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MIC ¥4 12.5 mg/mL;4 FhAIEE) £ TR £ TR 2 LY
B 32 TG4 TR 3G P A, H A = A 0 R O
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F3 AREBEFPARBIXAREIMER MIC
Table 3 MIC of different solvent extract of Chinese herbal medicines against V. alginolyticus
Fz MIC ( mg/mL) tzh MIC ( mg/mL)
Chinese Chinese herbal
herbal medicine El E2 E3 medicine El E2 E3
S1 N 12.5 12.5 S11 25 12.5 50
S2 25 50 6.3 S12 50 1.6 3.1
S3 25 6.3 3.1 S13 50 25 12.5
4 25 12.5 25 S14 N 12.5 25
S5 25 25 25 S15 50 25 6.3
S6 N 25 N S16 50 50 6.3
S7 N 6.3 6.3 S16-1 25 12.5 12.5
S8 N N N S16-2 N 12.5 50
S9 50 12.5 6.3 S16-3 50 12.5 N
S10 N N N

TE N B BRSCR .

Note:" N" :No antibacterial effect.
2.3 AEBFRI R RN EE W RRT R
=21

YRR RESH L AT PR L0y, AT AT T
PN [ VR SR U T IR A A R T e, 4
N 4 M1 PR, T 7 B 7K S B X i e i
A=W I BSCAT B S B8 0 o 5 1 B A K B
Py RE (L fo v B DIl A ) W AR i LA 5 X9 ML L 22 57
T JRAN HE T A S 4 K i B X e I
YW R IE A B I B AR T, P R A IR
TR AR ELA fe BEAE 5 SATK IR YT 6 h H ]
VBRI A= D B AT B, T AE 12 h fle E i e oI
AR TE B . FE R RE (1) £ B U X 75

IR AR W OB AT 1A W B R VR T 5 ) e
XL S T JEAR TE S AR MRS B
T T e U o v I A 0 B R ) T A W
A EVERT, BLBR) G R MR S o B s fie it
PEHTs S56 MIEAA B S e S HUYI 7 6 h A1 7 38 50
BRI AL B, A 12 h g R 8 9 A ) 1
REITE o Wba ARAIE RA TR £ B UM X i
9IGE A= YU B T A W A A i 1 1 5 2 50 R
I AR E B AT | SO AR B ) £ R £ T B2 U R
VAR ICER A IR A T A I B 2 A P, e
RIEE B 5 ZUA P IR

R4 KIS A RN E & W W PE R A R R0

Table 4  Effects of water extract of Traditional Chinese medicine on the biofilm formation of V. alginolyticus

izl W K% 6 h B#H12h
Chinese herbal Concentration ( mg/mlL) Incubation for 6 h Incubation for 12 h

medicines El E2 E3 El E2 E3 El E2 E3
S1 12.5 6.3 6.3 N + N - N
S2 6.3 12.5 3.1 + N N N + N
S3 6.3 3.1 1.6 N + + + + + N
S4 6.3 6.3 6.3 + N + + + + + +
S5 6.3 6.3 6.3 + + + + + N + + + + + + + +
S6 12.5 6.3 12.5 N N + 4+ + N
s7 12.5 3.1 3.1 + N + N PR + o+
S8 12.5 12.5 12.5 + + + + + + + + 4+ 4+ N
S9 12.5 6.3 3.1 + + + + N + + + + +
S10 12.5 12.5 12.5 N N + + +
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214% 4 ( Continued Tab. 4)

g WHE %956 h BH12h
Chinese herbal Concentration ( mg/mL) Incubation for 6 h Incubation for 12 h

medicines El E2 E3 El E2 E3 El E2 E3
s11 6.3 6.3 12.5 N N + + -
S12 12.5 0.8 0.8 - - . - N +
s13 12.5 6.3 6.3 N - - N + 4
S14 12.5 6.3 6.3 - N - s +
s15 12.5 6.3 3.1 + o+ N - + N N
S16 12.5 12.5 3.1 -- - + 4+ + N - + + 4+
S16-1 6.3 6.3 6.3 - P N . P
S16-2 12.5 6.3 12.5 - - o+ - N o+
S16-3 12.5 6.3 12.5 - - - - N

TE: " ORI AE MR RIE G + 7 FORMEIE BRI A N R EMEH (SD <0.1) -7 + 7 FORFIFEHI(0.1<SD <0.2) ;-7 “ +
+7 FORTERAEN(0.2<8SD <0.3) ;%" “ + + +7 FKIRIMIEHI(SD=0.3)

Note:"-" means inhibiting the biofilm formation of V. alginolyticus;" +" means promoting the biofilm formation of V. alginolyticus;" N" means no effect
(SD<0.1);“-" “ + ” means weak action (0.1<SD <0.2);“--" “ + +” means moderate action (0.2<SD <0.3);“ + + +” means strong action

(SD=0.3).
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Fig. 1  Effect of different solvent extracts of Chinese herbal medicines on biofilm formation of V. alginolyticus

7 :Con: X HE (N [H]) , Note:Con:Control group (the same below).
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Fig. 2 Effects of the extracts of Anemarrhenae Rhizoma and its different processed medicinal materials on biofilm
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