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Zx@#', KAxE, RRXW, K%', ® &, #IW,
EF, EJFE, B &, BEE

(L D9y K2 s e 2 e, DU I s 611130;
2. U NARNE K 22 s MR e, DU )1 RRER 611130)

E: g A m E W R KA B S K4 B 9K £ (minimum inhibitory concen-
tration, MIC). # X & B % /& (minimum bactericidal concentration, MBC) fn xf 40 % 4 K 8 %
W, REMEARY A B 5 E. L8 M A B (lactate dehydrogenase, LDH) 7 . & & it v
DNAWZw, RALAZREFZXNWHREE AR L RBNBRANEEAREINF . 4R
Pr, ARFEFZHB AR EREETALWHEA, MIC J} 256 pg/mL, MBC % 512
ngmlo, H2MIC K EWM AR EF XERA T KA EME CWHK S, 16h 5, HELW,
mpEfERES S, AR S . SXBAML, AWAERRNESEEEAT,
HHEAXEFT ZMEA 6h 5k 8 5.66%. X% EF %1 8h 5% KA # s 1y LDH
EMET 208%, TAMEASERERM. DAPI R 4R Ex, AMARILEEM
BEHRAGEAT. DNASBELARE R, B4R A LA T (29.32+1.02) mg/L, # % %
W, AREFZABKARMBE AR ENTEER, £ F8T 5 oa ok w8 5
R = I vl e S -

KRR AR EME,; £AREFH,; WENF,; HEEA

FESES:S941.42

W K S PR B (deromonas hydrophila) S,
R A 2L R AT, T AATE TR
B K e, R — a2 B RS O T Y
N-& -t B IR, Bulger %55 F 1966 4F i
TR TE T K SRR TR AR R AR AL, B
FT 2 B BN O 2 — Tl s A B B DR B B UK
T R SR N T R AT E W
%, Fenlie L SR TS 2R I IR 22—,
BRIE . RPEF . MEZFIHYT WREH AR
B, EERINIMAE , KA W) R

(Ctenopharyngodon idella). # (Cyprinus carpio) 5
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K QDESE 7/ PR G Il R Y == B g D g
5B o SR, PUAE F A 1R A S AU 2R
I R LS A I TS R 2 A e A A (]
VR LB VIRG S5 1 Xk | PG 48 R Y 92
o3 BERRIEAT T 25 AR, A B B Y v K
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PR PN R ST 25 0 T bR, MR SR B T 253
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1900 KopE o R 45 4

DIits B A AR 25 . Josk i HIC s TRy 25%) .

w25 AT RO AE B I RS BT R AR
M, R RAYUETE . HUE R SR R e 4R Y)
R, AR RS S PR R KA ™, &
8 2 BRI HLEE X IR SRR 25 1 &
Jig B i HRA S L, A B F PR (oridonin)
JE B IE B (Labiatae) £ #) % V& . (Rabdosia rubes-
cens) WITE PE NP 2 —, APUMIE . Pim . iR
YT AA A S5 2 R 25 BT, AT 3R 1 7 DL
FHBE", BFFE R, A v B W ] LA ] 4
A H FJ R (Staphylococcus aureus) NP . Y
WINEEEERE (Streptococcus hemolyticus) A,
EAE FHALT M AN A o AR 92 3008 i & e R T R
TE A S0 0T 8 7SRRI TR I TR AT S L A R
B 8 E A DNA RGBTSR, BF o LA
LI, RIF R4 RRURPU 245 P g K B
i AT 14 25 Wy T 1 1 B N S B

R Rp S

1.1 EHxRMEERF

& 7K < A il B CW (GenBank: MN428791) 43
B H Wi BE A BE S R (Ictalurus punctatus), X
PRARFR . HdR . B2 PG A DY 3R Z it 25,
P WO AR M R 27 7K A Bl 0 956 9 5 6 8 e I IR
FEUO &k ¥ 2% (HPLCAL ¥ >98%; CAS no. 104-
55-2) W F L #b i 2R A BRA R, BT W
M (DMSO, Sigma-Aldrich, 3% [&) il 5l i & ¥
JEh 40.96 mg/mL Y J5 i A5 T o LR I & i )
PRI &0 T R R R ) TR PR A

1.2 ZEZERZEMNEKSEREINERRN
M ZE

S F S BRI A6 e R HT R N B K
ST B MIC (B AW B2, minimum inhib-
itory concentration)fl MBC (3 Ik 5% B ¥ & , min-
imum bactericidal concentration){f{ . 7£96 fL Az,
XA HH R ATIES AR, 2Ok
g8k 1024, 512, 256, 128, 64, 32, 16 fl
8 pg/mL, P& fLINA 1x10° CFU/mL % B W
SuL, B FA TR FH A X JEFT A DMSO
P FINT IEZ . 7F 28 °C 4 MERE G SR 240 )5,
WML AL ISR R, IR AT W A K
A0 B H R I B ARV BE R iZ 26 CW AR IMIC fH .
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HRAE MIC P25 5L, 20 pL i i L 19 35 37 W A
LB [E R BUIG 5 I 3 rp gt A7 oAl o T 28 °ClE i 4%
Ir 24 h, WE R EFENERSEL, ALK
TR 7 580 A T T B T 5 /S JIx 7 1 28 18 75 T R
/N ) MBC . FIT A SEg i 3 1K

1.3 FREREMNEKSERESE KFN

R T E A VR B R R KR CW Rk
AR B, SR A3 BE RS Ay S N 2 5
R Z 23R PR CW AR MR . Bt i 8% 53
1) CW TH B 1% 19 EL il 42 A 200 mL 1% LB ¥
KRB FRHEr, 28 °C 150 r/min #2735 3% & ODgo0 um
0.3, VBN 4NN LA A
LY JE 43BN 12MIC, MIC, 2MIC fif) 4 ¥ B
2, X4 AR K DMSO, # T 28 °C
150 r/min i 3% {5 5% 41T 0. 1. 2. 4. 6. 8.
10, 12, 20 F1 24 h MU, 143 06 BE 31 & i
B Y9 ODgog i 18, -/ AE K TR
14 ZFXERRMNEKSERERALSH
A

] &b F X B0 B9 CW B #E (ODgg0 p=1.0) 1
IAZOREE N 2MIC 5%, FeoMRS), BT 28°C,
150 r/min fHIRFE R 3SR, T 4. 8 F1 16 h BUAE
4 h B985 W AE 4500 r/min, 4 °C T &5 .0» 10 min,
75 W, FHICH PBS (pH=7.4) B VL% 3 Ik,
BOWCETUEY o DUTE L4 2.5% I B M 2 i 7
oy, ® R, AT T B SR (scan-
ning electron microscopy, SEM)*, fy ik — A W 5%
2 ) % 4 TR PN EB S5 A B /E R, B8 R 16 h A BE
an A% 1R 3 I B A AS VR D VA EA T AR (R AL B
il A I 4715 5 L F 6B (transmission electron
microscopy, TEM) Ml £<%,

15 XREPFEMNEKSBRERBEEMED

A

2 [ Yuan 517 (1) 7 0 A2 TRERR Y LR
BT X H5 399 A T Bk CW (ODgg0 om=1.0) I JC i PBS
VRV 3K, B FA LIS, HICHE M 5% # 4
I 0K T R E Ol 1107 CFU/mL Y B B,
STUG AN FE R 2MIC AR &, SR
A1 AH R R B DMSO AR, 28 °C # 8 55 5% .
T 0. 1, 2. 4, 6 M 8hHUAE, B.OWE LER
FE 7 RIS H 5%
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1.6 ZXREREINEKS RREIRNRSEE
(LDH) ;&M /Y52 iy

W4 55 35 2 4 EOH (ODgg 1y=1.0) 11 CW T ¥
HYWRE N 2MIC WA R RIRGHS, BT
28 °C 150 r/min fH IR IR % 35 7% . A AR )
DMSO A X R . 43 5I7E 0. 1. 2. 4. 61 8h
HUORE, FHJGT PBS YB3k, B UREE FIZTT
W, BULREEET | mL JCHE PBS H, JHHE R
PR ASONT BRI AT B, B B HIE R,
L MO 0t ) 2 50 & % B TR AY LDH % 1
AT E .

1.7 FRERRMNEKSEBEITARIEER
Al

4 100 mL &b FXPEOH R, B80T
2 HHEIE R o A & v v B R il LAk B
2MIC, Jf-i% & DMSO [ FI X R4, 7F 28 °C.
150 r/min L1535 . T 4. 8. 16 124 h HUFE,
O JE I JCH PBS YEM 3k, B3 LW,
FH 1 mLICHR PBS H2 N UL, MR m e
WERR B IR, B0 W, 40 pL BiEW S
10 uL 5xEE [ EAEZ Wi 5], 2k 10 min, 1
FH 10%0 43 15 B8 R 5% B4 ¥ 45 I 300 47 5% 9 4 T
HE I H 3K (polyacrylamide gel electrophoresis, SDS-
PAGE), HiUk5¢ )5 i FH % 5 i 52 i R250 4 4,
IR, AT, AR AR T U
1.8 FREHRJIEKSEMEE DNAIINEER
pp=A1

# ODggo nm M 1.0 F) CW BB B L, FHC
B PBS VR 2 Wk, AT IO PBS W P B ik
JE A% 1x10° CFU/mL. [ T4 A& W o A 4 vk i
9 2MIC &R R R, T 28°C. 150 r/min &
B FRA R 37 . % B2 A R AR L) DMSO
GhEE, FOo. 1. 2, 4, 6 A1 8h HUFE, 4500 r/min,
4°C B0 10 min, WO BV G 0000
JETHIE LIS WA ODogo i fH, 71755 DNA &40,
FE LA A B A b, DNA &8 AR bR 1R
1.9 ZREHRRMEKSEME DNA 19520

TERE TR BN BO R CW W, n A&k
J&F 4 2MIC & B FEH &, A ZH JH [T ) DMSO
AP, BT 28°C. 150 r/min JRiGHESE, T0. 2. 4
8 h AT RAE, FHJCHE PBS PRI 3 WK, IR

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

RUUTE . H 4 % 12 P EELLHE T HEIIYE 10 min,
HOHT BT 1 mL AYJCT PBS . HU4%,6-— K 5E-
2-RFEN5|WE (4,6-diamidino-2-phenylindole, DAPI,
10 pg/mL) LB FIE W 45 500 LR 5351, 7R
B E 10 min, FE 5L AE 8000 r/min, 4 °C, B0
3min, FHJCH PBS Wi 3 UK, 2Bk DAPI YLkl 5%
W RESLE TR T 200 uL JCE PBS B, HUS UL
RS TR RS, XL R
BT TSR

1.10 HIBED R

AL E R 3K, f# ] SPSS 20.0 # X
SIS KR AT 2 5 BT (KK, P<0.05
HESBE P00l HEFWHEE,

2 4

2.1 MIC 1 MBC B9 E

AV B Y =256 pg/mL I, KSR AL
B, RUIFEIZEE T CW B K g i .
HU 20 uL 55 32 W0 7F LB 55 97 3 b By 510 i 15 5%
24 h J5 512 pg/mL LR 5T vy ok B 1) 4 2 R A
G &K, S5 45 R 8 R 4w B &t
I 7K S B T CW BRI MIC 1 MBC {843 %114 256
1512 pg/mL,

22 ZFRERHRNEKSBRESE KMZENE

A2 B N R K IR TE CW AR A K
SZMANE 1 i . CW PR A B0 K A
FER RV, 8~10 h i AT 218 K B B .
1/2MIC ¥ J& (128 pg/mL) fY & % 5 R EZ T
Pk CW i AFSE I A], XA A — e i 7
FH 5 MIC ¥ (256 pg/mL) Al 2 MIC ¥ B (512
pg/mL) Y 4 e B RO i K AR I R Y A K
FLA B e o

23 FRERZEMEKS BREEERSHZET

A0 FE R K I CW HIRTE S
S 0 PRI IS o 6 BEZH A SEML U %R 1T i T 44
JEUT SRR . L FE M (BI-1), ZRFEPE (512
pg/mL)fEH 4 h J5 AR TE , 3R 20 b Bl
MY (FR-2). TEM ML ER, XA
PRI Z5 R 5 O . T A T | 20 i SE 4 R S R
A AR S A ¥ 2 (B3, 5); @4 WFEHR
(512 pg/mL) AL BR 8 F11 16 h 5, Fifi & I 18] 4 5%,
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Fig. 1 Effect of oridonin at different concentrations on
the growth of CW strain

MOk B2 A Y | A0 MR A I BE oy B, AR
WNEYR, BN EIE (H-4, 6).

24 ZXERERENBEKSERFERBELH

0

Xof 4V R 2 5 g K SRR TR CW BRIL G 57
Jo B L SR AR AT A, A T R AE 0~
6h AW BIRE, 75 6h k3| K{E 5.66%, 8h
TR TR, 50 B A b 25 57 B 3 (P<0.05), 45
IR U A vz w2 RE S S S G g K B L
CW 2t it i85 1y 388 575 M (11 2)

2.5 ZRERZEMEKSEME LDH SRR

LDH J& 4 ¥ A i b i — b 31 2L ™, &
R R K M5 1 M2 h 5, LDH
G ER R, 764, 6 fi8h 5, 2444] LDH
(R 35 1 B ARG T X BB 41 (P<0.05), LDH {35 P48
XL A3 HIFEAR T 10.9% . 8.3% F120.8% (P<0.05).
THFFE4E FAE L4 B Z T REINE /K SR MU B LDH
TR PE (K 3),

26 XERERENEKSERETAEEER
A

i it SDS-PAGE il & T 4 ¥ HE Hl & X g /K
SN EERER AW, X R R
FZE A5 [B) 8 45 T 0 A8k (KT 45838 1, 3.
5. 7). SxMALE, fRHEPEEMNEEND
gk . BHBD (K 45EE 2, 4. 6. 8),
A T ) 4 2 v B2 BRAIR A S8R AR (25~

https://www.china-fishery.cn

ElhR £LRBERE (512 pg/mL) A [E 1 A iE) Xt
[EaRsAi RS )i s b
1.4 hxt B4 SEM W 4% 2. &5 5 &K (512 pgmL) 1EF 4h J5
SEM M 4 M A 225 3.8 h B4 TEM ML 4¢: 4. X R &

(512 pg/mL) fE 8 h J5 TEM M WKL A& 5.16 h Xf f 41 TEM
WM& 6. KR H % (512 ng/mL) /£ 16 h J5 TEM M & H R I

Plate Morphology of A. hydrophila cells observed by a
scanning electron microscope(SEM) and a transmission
electron microscope (TEM)

1. untreated 4. hydrophila cells after 4 h (SEM). 2. A. hydrophila cells
treated with oridonin (512 pg/mL) for 4 h (SEM). 3. Untreated A. hydro-
phila cells after 8 h (TEM). 4. 4. hydrophila cells treated with oridonin
(512 pg/mL) for 8 h (TEM). 5. Untreated A. hydrophila cells after 16 h
(TEM). 6. A. hydrophila cells treated with oridonin (512 pg/mL) for 16 h
(TEM)

50 ku) BEZIH A, R MIA B R HZ 0 g K R
BRI A R HA R AR VR A

27 ZBRERENEKSEREDNANES
A

T RIS A v TR GT IR K BRI T 4 i
HRESEREPERFEM , AV R 2 S5 IE/KRRE CW
FRILE:FE 2. 4. 6 f1 8 h J5 X} DNA 4hB R EFT T
MAEN, W BE 4 Y DNA M3 78 45 A B[] 5 46
HeFF e — DA KT (B 5)o 2MIC ¥ B 458 7L
FHRVEH 1 h J5 DNA NS EEXIRA BT T (29.32+
1.02) mg/L (P<0.01), P )5 f& € 7F 29.6~31.1 mg/L
(1 5). PRIt , A v B H 3R RE 3G in v 7K A= BR i T
CW PRANMIAE Y8 &M, $25 DNA AME .
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[ - DMSO
- 512 pg/mL ZBHEHE  oridonin

ok

HL /%
the change of conductivity

+
4 6 8

fif 7 /h
time
2 KRFEEE (512 pg/mL) MK S BRE
GRS
“REPRORNZE TR EE (P<0.01), T
Fig.2 Effect of oridonin (512 pg/mL) on
the conductivity of CW strain

“** ”indicates most significant differences (P<0.01), the same

below

mm XfZH  control
0 AEEEZE oridonin s * *

|

600

450

LB AFE(UIL)
D
g

150

0 1 2 4 6 8
it [A)/h
time
3 ZIEBEHE (512 pg/mL) XNIEKS B
CW % LDH JE £ HY 521
xR0 RN ZE R E (P<0.05)
Fig.3 Effect of oridonin on the LDH
activity of CW strain

[R]

“*”indicates significant differences (P<0.05)
2.8 FIREHREIIMEKS BEE DNA A
DAPI 8 3 52

DAPI 1] LAz iod ¢ % 1) 240 i 55 200 it P DNA
XSS G, TERANRBOR T R IR E DO,
FR LR, DO BR™Y, AP RAR TR

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

ku M 1 2 3 4 5 6 7 8

130
100

70
50

35
25

20
10

4 KFEFRE (512 pg/mL) XMEEK S B HE
AN ERRSM
M. Marker; 1. 3. 5 A7 23 5% AL AE 4. 8. 16 A1 24 h {3k
E: 2. 4. 6 M8 HIAK B E P K (512 ngmL) fEH 4. 8. 16
24 h [Pk I8
Fig. 4 Effect of oridonin (512 pg/mL) on
soluble protein of CW strain

M. Marker; lanes 1, 3, 5 and 7 untreated cells for 4, 8, 16 and 24 h,
respectively; lanes 2, 4, 6 and 8 treated cells with 512 pg/mL oridonin
for 4, 8, 16 and 24 h, respectively

40 e DMSO
W 512 pg/mL X EF R
F/-———-_._._f—ﬂ_—."__———.—

/

oridonin

(O8]
o

DNA #MZ & /(mg/L)
p (DNA)
S

10 f
0 ./=.=. —i 9 —
0 2 4 6 8
i [A)/h

time
5 ZREBZE (512 pg/mL) 3 CW
DNA M2 BRI F M
Fig.5 Effect of oridonin (512 pg/mL) on

DNA exosmosis amount of CW strain

XF g K S BB DNA 52, Jed53 0, 2, 4
F1 8 h )5 4T DAPL J« WL %%, 5 X FAHAH LE
S0 2H 19 R B AV FH I [ A2 4 T 32 ik 553
(&l 6), SEHH P A% R B i 2 B AR X R A
Al RE H 4 v R W8 KA T A
LT 375 1 T v R B AR TR

3 iR

240 B0 24 ), ORI G G 20 R
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1904 KopE o R 45 4

. 30 um (b)
. 50 um @

E 6 %IEERZE (512 pg/mL) MHEKS BIE
{EFf5 DAPI &M E
(@) 0h X E4L; (b) XK H % (512 ng/mL) AbBE 2 by (c) &Kk
F 2 (512 pg/mL) 2 E 4 by (d) X HH &K (512 pg/mL) 4 H 8 h

Fig. 6 Fluorescence intensity of A. hydrophila DNA
after being treated or untreated with oridonin

(a) untreated cells, (b) cells treated with oridonin (512 pg/mL) for 2 h,
(c) cells treated with oridonin (512 pg/mL) for 4 h, (d) cells treated with
oridonin (512 pg/mL) for 8 h

XiF H T B A O oy i 24 R GE Y, 3R S g
ARG T EZ MY, 2 R 25 2B
AN FHEA T W . R L, &
Ve R BRAE Rz, AT LA 22 A0 e A
G 00 A IR A Y AR K B T ARSI AR
T A& 20T 245 W KB TR T 4T TR L
il S DA v B R AR O AR 2 i 4 o i 24
P I 7K T U B (A B R S A

2% g R AR A8 U0 ) VB K KB TR TR CW R
B9 A= K BE5 , MIC Fil MBC {8 43 51 & 256 Fi1512
pg/mLo A TR /R & v B R AR R G A K
RN KT E A K T b 3 R AR, MIC AT 2MIC
e REAE A g K RIS AR K . AR LA
— T IR B M, 2 PR T A AR RN AR B3R
BB, PRUE T A N R AR ER, 2
2 A A /N . PRI A I B AL 2 S
20 it S G A U0 Rk R KRR
MU LRSS, SEM WEH] LIRS ST, TEM
RN SR R U T = <R N |
MR, MBS, H—Jrim, AuEf
FERGEEERNE SRR, 2485
Yuan G517 5CF 4 B R H AR P MR A B A
A ER TR L SR A R — 3, XU AR R
B 0] DL 0 40 A AN A BE 40 AR A S A, i
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KN AN, WP g B 0 AR K R

T R AT B SR, R RO i
EAFES SAE A MRS s EgE, B
YT B % TR, 5 E 40 T E R A s B 0 dE
39, SDS-PAGE %5 3t i /R 25 W)V s vl s ik 2
& >, A S wiELam m i &R
AE & RAR & B A A BRI A & . LDH
S — PPN B T AR P A R R R Y,
X%F LDH 5 %W, & uwH Z/EM )5 LDH 1Y
TGP R T BB AL WG, %7481k 5 SDS-PAGE 4%
R, UL T A B R BRI 40 R AR T
R

DNA fEN—FEY KT, —BASE
21 e BE R A0 K35 B AR R B, DNA 4hi5
AT DS A i B AL () SE SR FE . DNA AMNB
o 3N 2% B A% e T 25 B8 1 0 40 TR A0 A L A
JiLBE f 3 3 1 . DAPI S — Bl il D) %5 53 1% 44 it 41
i 5 DNA $¢ PSS & 0o e gu b, iz i
FTFALF . iz fA Y et BR 5
O R & R, 5 A POt R I, WR Y
BE G2 B AR BB Y, DAPI Yt {6 45 5 R Bl 5 1E
FH B [B) B4 S, SR 21 ) 96 G 8 i B 2
ik, %4585 DNA JMB B KRY 45 —80,
200 T 40 S R £ A R 3 o T e e PN R R A
WK, EAMREAREFCS YRR ET
Pt DNA 4N EA a7 o, SF e e & ™,
{H & Vg R H 280 A% R 1 L A AL i 3 5 o —
AT -

O MG RS B, 4w 5 J0 I 2 7 A
YER, WL TIRIT RAE, ST E2mEme . &%
WA . AR R A BT T R R Y
HEAE T A& W R U X Ry e 43 Bl A 1 Ak
FHIGIT G A R, W IE B D2 e R 2 S e
YA B UG . BT, R K
PR R R TR R, AR, &%
2 HLAT R 9T TR 24 M I KRR M TR e Y
F1, ARTE HE— 25 AT 3 4 L 56 X H A Ak RA
IR AT VEA

4 5

A8 B 2R T 24 A W 7K B M TR B A
HAE, E A IR A S, B A i R Y 3
B, R IE B0 AR A AR A o A A
Koo P, &% % B R 0T AE g i6 7 i 25 15 1% K
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BEAE, B LU R XGRS M A ARSI TR R S AR R BL 1905

MR TR 25 Y, SR

J5 s B3 1 sh )

SR VAN IR 2 Y 2 AR B
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Antibacterial mechanism of oridonin against Aeromonas hydrophila in vitro

MIAO Yujia', CHEN Jichao', LIANG Tianyu', CHEN Jiwei', LIANG Chao', HUANG Xiaoli?,
CHEN Defang>, WANG Kaiyu', GENGYi', OUYANG Ping"”

(1. College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, China;
2. College of Animal Science, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: Aeromonas hydrophila is known as a common pathogen of human, animal and fish worldwide, which is
of great significance to aquaculture and public health. Currently, antibiotics as a kind of high effective and widely
used medicine are used in the prevention, control and treatment of 4. hydrophlia infections. However, abuse of
antibiotics caused the problem of drug-resistant strains. New sustainable drugs to control bacterial infection needed
to be studied. In recent years, the active ingredients extracted from traditional Chinese herbal medicine have excel-
lent antibacterial effects in vitro, not easy to develop drug resistance and being able to reverse the properties of
bacterial resistance. And these characteristics merit attention. The objective of this study is to analyze the potential
inhibitory mechanism of oridonin against A. Aydrophila, to provide a theoretical basis for the control of drug-resist-
ant A. hydrophila infection using oridonin as an alternative drug. The minimum inhibitory concentration (MIC),
minimum bactericidal concentration (MBC) and the effect of growth curve were measured in this study. Morpholo-
gical changes in 4. hydrophila following oridonin treatment were determined with scanning electron microscopy
(SEM) and transmission electron microscopy (TEM). The effects of lactate dehydrogenase (LDH) and soluble pro-
teins were detected by lactic dehydrogenase kits and polyacrylamide gel electrophoresis (SDS-PAGE). Electrical
conductivity was analysed to study oridonin effects on cell membrane. Effect of oridonin on A. hydrophila cell
membrane was measured based on electrical conductivity. Oridonin had definite inhibitory activity on 4. hydro-
phila, and the MIC and MBC values of oridonin were 256 pg/mL and 512 pg/mL, respectively. After treating A.
hydrophila (CW) with 2 MIC oridonin, SEM images showed the surface roughness and collapse of the bacteria,
and TEM images showed that the structure of the bacteria was damaged, the cell membrane and cell wall were sep-
arated, and the cytoplasm showed vacuolation, while the control group showed no significant changes. 6 h later,
the conductivity level of oridonin-treated 4. hydrophila CW reached by 5.66% (P<0.05), indicating that oridonin
changed cell membrane and wall permeability of CW strain. The results of content of LDH showed that oridonin
reduced the formation of LDH by 20.8% (P<0.05). SDS-PAGE results show that the soluble protein content was
lower compared with the control group, indicating that oridonin inhibited the protein metabolism of bacteria. It was
shown that density and intensity of fluorescence decreased and DNA exosmosis level improved by (29.32+1.02)
mg/L(P<0.01). Thus, the decrease of DNA content caused by oridonin affected the cell membrane and cell wall.
The results demonstrated that oridonin could inhibit the growth of A. hydrophila significantly by increasing the

permeability of cell membrane and affecting the metabolism of protein.
Key words: Aeromonas hydrophila; oridonin; antibacterial mechanism; cell morphology
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