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BEOE EX FH ALS TR ETEF6 PR, RA KR 65% LERERAME 4
FiER AR P LRI, A REESREGN 1 g/mL, KA B E QAN EX 6
w2 R e M R T R R AT £ E T 24 H AR B9 & /D 3 H YR E (minimal inhibition concentration,
MIC) #8 £ /N 22 H % £ ( minimal bacteriocidal concentration, MBC) , DL & H (& 4 37 B % F & 47 i o
HhH, BRIV MBERRBETH S EMAERNT TR ZANETEAMER AN HEER
2 H 4 40 mm F1 35 mm, LR A KA EE FOEMES ANEFEHEAEES ~16 mm 2, &
BE =R Aka B FQEME SR/ R 25 % 0.198.0. 198 0. 396 0. 396 .25
25 mg/mL, BEHF TR . BXG HBE FOEMES N RANRERE 2 K 0.39.0.396
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Abstract; The objective of this study was to screen Chinese herbal medicine which had good antibacterial effect
on multi — drug resistant strains of infectious Actinobacillus pleuropneumoniae in pigs. Six kinds of Chinese herbs,
including Andrographis paniculata, Scutellaria baicalensis, Sophora flavescens, Pulsatilla chinensis, Mango leaf
and Thyme, were selected. The extraction solution of single dose of Chinese herbs was prepared by the method of
water extraction and 65% ethanol extraction, and then concentrated to 1 g/mL of native drugs. The minimal
inhibition concentration ( MIC) and minimal bacteriocidal concentration ( MBC) of these 6 kinds of Chinese
herbal medicines against multi — drug resistant strains of Actinobacillus pleuropneumoniae was determined by double
dilution method. To screen out the Chinese herbal medicine with good bacteriostatic effect in vitro. The results
showed that Thyme and Mango leaves had the largest inhibitory zone with diameters of 40 mm and 35 mm,
respectively, followed by Pulsatilla chinensis, Scutellaria baicalensis, Andrographis paniculata and Sophora
flavescens with diameters of 8 ~16 mm. The minimum inhibitory concentrations of Thyme, Mango leaf, Pulsatilla
chinensis, Scutellaria baicalensis, Andrographis paniculata and Sophora flavescens were 0. 198, 0. 198, 0. 396,
0.396, 25 and 25 mg/ml, respectively. The minimum bactericidal concentrations of Thyme, Mango leaf,
Pulsatilla chinensis, Scutellaria baicalensis, Andrographis paniculata and Sophora flavescens were 0.396, 0.396,
0.792, 0.792, 50 and 50 mg/ml, respectively. These results indicated that the other four Chinese herbal
medicines had many good bacteriostatic and bactericidal effects on multi — drug resistant Actinobacillus
pleuropneumoniae strains except Androandrosis and Sophora flavescens , among which Thyme and Mango leaves had
the best bactericidal and bactericidal effects. These results laid a foundation for the prevention and control of
infectious pleuropneumonia caused by multi — drug resistant Actinobacillus pleuropneumoniae, and provided a
reference for the development of non — resistant products related to Chinese herbal medicine and the prevention
and control of infectious pleuropneumonia caused by multi — drug resistant bacteria.

Key words: Chinese herbal medicine; exposure to infectious pleuropneumonia in pigs; Actinobacillus;
bacteria; in witro bacteriostasis; minimum inhibitory minimum
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1.1.2 MEL5RXA 4dUKRGE(Milli - Q) AV
4H (5[ Forma 42HE B2 &) \PCR ¥ 3#{% ( Eppen-
dorf) EEME AR AL . B 25 DNA ¥ 45 1% ( Eppendorf,
Concentrator 5301) B4 TAE & /N ALK IR & 2 25
HL(Heraeus) .CO, ¥ #7248 (2 Forma) (573K 5
EOHL(SEE Beckman) | H 2R A B R EOHL
(&% Eppendorf) | i 2 5.0 ML (78 & Eppendorf) |

LHNMYNEEEEH (5 UV265, RF540) | K AL E I
FEIR (B ZHWY — 211B) #8745 I 8 1 X
(Vibra Cell, VCX750) . — 80 °C A i vk 46 ( 3
Thermo Forma) %% i 5% ( H A Nikon) | H 3l
PR EEAY (36 Bio - Rad) (%2 & PCR X (3£ H
ABI) B PCR 1% ( 3% [H Bio - Rad) A% R HLIK
45 (92 Bio - Rad) MR & f X (35 H Bio -
Rad) \EUZ 34 3 1 R 48 (£ 1 Bio — Rad) B
o ATHLAR . X0 T 0 A R K TR AR
BEERFRHE KRR AR A4 H e R
[ 2o el (B TR (KGE) AIRAAD) .

1.2 R &

1.2.1 e as)  RAHKIRBH 65% L BESZH
ARG A B4 B v 1 25 B0 vh R 25 A SR IO,
HUITT 268 B 2, B 25 0 AR R B OB R 1
B200 H, A 8 f5mA7KIRIL 3 h, SRS AR
BU R B SR B 1 b, FHEb A i g S8 T 8
Y 65% CIEER U1 b, JHZ ARk, A IF PR
PRI, T 5 78 AN IR 2 B A e 4 B IO, vk
4 AW F IR AE M 1 o/mL A 4 CUK
AT

1.2.2 BAERR AN E R AR IR T
TRAERIBARIERD T R GRS 3G R 56 (& 5% Wk
A= MLTE AT 0. 1% B KA T e B R e — A% R ) ol LT
b, 7E 5% W — AR R4 T 37 CH5FR 24 h 1]
TR RS AR L 100 WL BN 500 Wl K & %
ARG R (% 5% MR AR I35 0. 1% 1 08 ot i
RIS — R R ) thiE AT 8 78 5% 1 A ALk
246 37 CH5F5 24 h, SRJE FI b A8 L vk i
F396 BT, T2 I BE R 1 x 107 cfu/mlL Y
W

1.2.3 PHRPORKI B RE X6 Firh iy
AEE U HEAT SRR HOM B, e TAE G
WICHERAE, RS A L 50 pL 1 x 10° cfu/mL
AR SR A TR O A I B B SR e 2k I
FHEARN 6 mm BT FLAS BG4 97 3 6 B
FIFL , AT PUAS L, AT R ) TG B 25 4
U 100 pL, B4R —SLIA 0. 9% A= BER K
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YRR XT R B AR B SR A 37 CHEFR 24 h, WL
S TCINTE R I B AR TR 25 4R B
ZH M 2RI 3 AT 471050, 90 5 B /I3
AR 30 TSR E Fie BN B o . 410
HRE =20 mm REUE, 10 ~20 mm KL, <10 K
M2l

1.2.4 FHRBURARADIPARE R DFA K
JEegm R R A A LR TR I R 24 4R
YK G FEE TS 4 T30 AT T 22 T T 245 T AR 118 e /N T
W (MIC) FlfR /N R MR E (MBC) o TETCIE 451
T B 6 B 2552 ORI BT R R S 250 1
0.5.0.25.0.125.0. 063,0. 031.0. 016, 0. 008,
0. 004 ,0.002.0.001 g/mL 25, #8553 AIIMAD"
AP 50 WL B, I 150 B AR I A BRAH B 4R
fRBREE R4 37 CH53% 24 h, il ol A %
AR LR W 2 TR 1 A B L, S T R b R 2
PR IBUIR 0 €60 o) 45 S 7 (R s ), PR 4530 N G 1
FRWFEFN 2 R G R A B R AP B, 8 R

PR FR 6 v 37 °C 5537 24 b, il ik WS 40 T E 1
FRBE LA RAH B0 R 0 R S/ N TR ik B2 R e /N A
PRIV RS . KEFR I oA /D 4 D AR R B i Fh 25 9
X TR bR B9 e/ MR B (MIC) | 15 FR 2 30 4
BRI A K BRIV SRy 2 b 24 0 %o 2 TR R T /N R B R
(MBC) ,

2 HRESW

2.1 PHRBGESSE RS SFh R
WARSMIN IR L5 RN 1 PR, i@ BE M Rt
PEIORAM AR AT, AN R B4 4397 40 mm
35 mm, HUCOH FL S m5 0 ERW S, ]
TP EARTE 8 ~16 mm, MK 1 AT LIE I, .0
TEXT 6 Hh 2 T i 24 1 R A% IO AT TR 25, A — Ak
X EAR 24, TS0 6 Wk 22 T it 245 6y JEE s 2% s 2 AT
PR, 1SRN 6 Wk 22 T T 24 6 JE it 4% s 2 AT
B AP, TR RO BT 6 ik 22 T 1 24 kg A
JICRAT TR = B

*F1 MEEMNELZR(mm)

Tab 1 Results of bacteriostasis zone (mm)

R 2 B OR AT B 01 AT 02 T 03 AT 04 AT T 05 AT B 06
ZRLTE 8 9 8 10 9 8
GigcS 10 9 11 9 10 11
W 11 12 13 13 12 11
EPS ) 14 15 14 16 15 14
fe 35 35 35 35 35 35
JERE S 40 40 40 40 40 40

2.2 AR B A /NI R A A D R R
M ZS e B 2l de /N T Ve B e 4 AR (R 2)
AL, AN B2 SRR 6 A 22 F TR 24 i AR 4
THCERFT DA B — 7 AT B 3 e, G e e/ A 00 T 7
PRI FTE B 0. 198 mg/mL, e K B TE
PER 20 FEM TS 25 mg/mL, A FIH L H N
0.396 mg/mL, 757 24 e/ N7 TR VAR B T o 4

(FR3) AL HRE SR FEkE B 0
FHE 2 0 S5/ A R B 433 R 0.396,0. 396,
0.792.0.792 .50 .50 mg/mL, UEBIBRZE.OERT S
b A 4 ol B 2050 i T 4R T 2 AT T 2 L 1t 24
WA TR Z2 4 B B RIUR TR, b B
U E SSEEN
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Tab 2 Determination results of minimum inhibitory concentration ( mg/mL)

R 2 B IOR AT 01 JHERAT T 02 KT 03 AT T 04 AT T 05 ERAT B 06
PETE 25 25 25 25 25 25
WA 0.396 0.396 0.396 0.396 0.396 0.396
e 25 25 25 25 25 25
ISP 0.396 0.396 0.396 0.396 0.396 0.396
TR 0.198 0.198 0.198 0.198 0.198 0.198
JEREES 0.198 0.198 0.198 0.198 0.198 0.198
#3 BPMRBEREVELR(mg/mL)
Tab 3 Determination results of minimum bactericidal concentration ( mg/mL)
R 2 UK AT 01 JHERAT T 02 KT 03 AT T 04 AT T 05 R AT B 06
R0 50 50 50 50 50 50
WA 0.792 0.792 0.792 0.792 0.792 0.792
W 50 50 50 50 50 50
ISP 0.792 0.792 0.792 0.792 0.792 0.792
TR 0.396 0.396 0.396 0.396 0.396 0.396
JEREES 0.396 0.396 0.396 0.396 0.396 0.396

3 WitE&%R
APP g SRR B T, 2 — b 2 [ B PR/ Bk
FERR ZR 8 22 AR FF 1R, A SERE AR B, ASTE 3
i, BEr= R #E K . APP EAGE WA 20 24 IMTE
TR 4% I3 5 22 1 14 58 S A g T RE T 22, T LAZ
PR 928 P T BH SR AN AR, 38 P VA AT, e A
Th N S, 0 FH S AR 9 TR — B R A
Gp2 R0 SEARR BT BB 20 4 S A B Bk
HUH, FEOCE T 2558 1 B, B2 2 B
PR B R T 24 BR1 ik, ™ R T I DR T A4 RN Bl
fa e

TR 2R IR EE G L 2R R I TR SLas ™,
KRG, RRTG G/ IR &, A AR R, 2 %
fife, A e etk AREE, &8 2R E R, T
BB RERIVE /N s B b B T g B R AE
HARG) 7= A T 245 M, O 23 3 A B8 1 R0 e 45
Mo TR B WA T R LR A MR TR
YL HBTE LAY E , HBUEBCR R 2 &
A I A0 DG 0 £ RN AN 32 B RHIF T AR 19
O PR RESCRE SR

PUREA RO FIRP R B OC , o A 2 1A R0 4
T T AL A PR BRI AR
KAV SROH S M R B
PRGNS T R 2 HE2E PR RG2S R R
RIS R BTEAE0 0 A iy rh B 2 R A B
ANBAPUREFHE A O BE S I HLIACK- iy
MEAFEEEN, BEZ RN T N1 &
SO HMACRT T (B bk T 200 0 35 1 S i AR ok
TR 55 S 0 S DI RE , B v AR Sk AR S A
TN, WA L S AL LR B S 1V 22 4 e 4t
JRBE T, DT RS A BT 2 1, 30k 1) 3 A e 2 A 47T
BYGRITINRCR 2 b 2 B S s i 2R
FERETT, P A ST SR BT T KR R AE T 1
SEPUER A0k ey . R RATR
YA I /A N B oo | P e o N N
o P, T FR IR 25, o IRl PR i 2 4= e
TR A S A P ERE AN S A T 2 MR R
RENYIT YT 258 fEJa BE

A (Thyme sp. ) X4 B 5, 4 R IE
P A & 1 2 AR AR/ NREACIR A, bR BA
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AR AT ALY, —Fh 2 0 &R, A
AR TR, AR B R, R
YA, A B A B (Thymol ) X — AL E (p -
Cymol) . J5#4 /% ( Linalool ) \ 7 /% M ( carvacrol ) I
T 2R G, AR 2tk
W, URER R 22y PR 2 — 2 1 LA
MR, 162 Fh 2 SRAS B il P 2 20 1L
A EAT I A L il R A O B2 24 A
HACH DI RES HAS A B 28 B DA ¢, AP
K AR HAT B M AR TE D RE, H
AR BB R e @R R, K2
MR 245 TR A AL A T i — 2B AE ST

=2 (Mangifera indica L. ) REMEF( Anacardi-
aceae)%%)%*ﬁ%,rfiﬁﬁ%ﬁ%*ﬂﬂﬂ%iﬂ
D, 2RISR E T2y, mTH TR /N LA R
Ji PR I A AE . WTTE R, R AR R
ARENBELSY, IR TS | 2K i
F4E JERA Z R A YISV, AP A AL  BURE PR S |
PUR PUREY) ey A &5, U2y
SFERPSER T, R R O BAT i 1% R
SEEWTT PUR B PUA PURTE DU RIRTT
BEPRIG AR AR 3 g % e SR LY
X 25 T T 245 ) 5 il 2% T30 24 AT T 1) 490 T D 3% T X
F M, 1 SR 3 IO AT B ) A R A
FEMTEAE S S B 2 S W s U O (HH
PRI B LR A TR — 20T 5E, o T IR Y
PURIAE T, Al LAV AR A 28 B (A R i 751
JO7 T 78 Ol A 7 AR B S W R TR A

25 EPOR B FILE SRR 6 A M 5 5 i
2T T 22 T 245 T bR ELAT e I A T v BE
JE%, FLPD R el B AR 5351 R 40 mm i1 35 mm, fz/Mip
PRS2 4 0.198 0. 198 mg/mL, fie/NAS T e JEE
715070 0.396 0. 396 mg/mL; F L F Ml 23 6 #k
22 T 245 ) JIE il A8 TR 2 AT TR T B, 6 R 22 T T 24 Mg
HRER 58 TR AT T 2 T 2, A 3 MR T T 24
RS 8 O AT T X B 5 T 24
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