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Selection of the compound Mongolian medicine on Escherichia coli
inhibition by bacteriostasis experiment in vitro
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Abstract In order to establish Mongolian medicine prescription treating Escherichia coli disease, this study used the
Oxford Cup method and selected 15 kinds of Mongolian medicines carried out by vitro test of inhibitory bacteria and then
screened prescriptions which are sensitive to O; serological type of pathogenic Escherichia coli. The results showed
that, the serological types of pathogenic Escherichia coli is sensitive to 12 kinds of medicines. Using checkerboard
method combined with bacteriostasis experiment in vitro, this study measured fractional inhibitory concentration of five
groups of six flavour medicines and selected optimum medicine combination in vivo utilizing Lg (27 ) orthogonal test and

followed by L, (3*) orthogonal test to optimize dose. Combining the orthogonal test and vitro test, this study determined
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5 groups of presicriptions, the bacteria inhibiting effect of which is obviously better than that single-flavor.
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1 # #

1.1 REE#

A S5t IR R 3 A o 30 035 0 2R W A D g3
25 HE A A5 s B E /N BREBUR PR M3 )
KR 56, 16 F N & A eaeA. stx1 hlyA Fl irp2 45 4
T g BEDR A O I3 Y S50 M K AT 1R 5 2 4
1.2 #ZY5iRkA

W3l E SR BN s AR M N SRR B T
RADLA DB B A 5 15 Flvg2 25 43 51 oy 4

FrONBF) Ank ORF) (B an$r Gl 7) e« 3
AT GERD VR (XD B - SRl GE2) .
HRAR < 0 H B4 (MUAD) S H AR (2048 I 3 - 1
BARCHREND AE I ORED CHRCH D R
PUEAC EA D IN = 1/ IO = = QN B DI L N2 SEEDIN
T HIE (284, I B NS sIE K2 b
1.3 FENF

AR R FR A (5l JC-SPJ-480) . 3% B K ik ¢
B AL AR A PR w5 4 B 8 or A R 1 28 1ROK 8
g RS A R A R BRI T iR s TAEG &
TR BT T R e B A PR A R 5 4 i R OF (LS
S CP224C) , I g B Z2 Wi A28 A7 PR A W) 5 ol i 7% W
8 R U SE AR AR RN 96 FLIE FRAR Y R SR U
FH R it 54
2 F Ok
2.1 O MEBRHRFEXGTENBEATAERFIE

W& Bk 5225 50 g o I A IB 25 4R A
500 mL /K, FEiRE WA, & 1.5 h, i IE25 s
PRI 250 mL KL & W 1 h, B IF 2 AW, /) kv
5% 50 mL(HP 2y h i &4 1 g¢/ml),
121 °C B KB A 4 CORFRAE" . R4
WL R 2% 3 A AT . 8% 200 L Z5WIMA T
il 85 4 04 A T2 P ML B A AR I, T 4 °C UK
P 25 AE SR R 8/ .37 ‘CH5 S 24 h,
T RO 2 0 B P AR O O B (E L 0 R
H# R=15 mm AW ;10<<R<T15 mm N &
8<<R<C10 mm MK ; R<C8 mm M R,
22 O MFEHFERBAEND>MNERE

(FIC) M zE

O I i Y B0 MK W FF 3 0 BURSE 245 2 %
i BE ) 6 A BT S vk BE BB BE L 43 i A 1. 00, 0. 50,
0.25.0.13.0. 06 1 0. 03 g/mL. ¥l & F M2
PR PR AT I A A (A 25 A i — A4
KWy, — AR 2 W E MIC, BIER 7R il B
TR A K B 24 1 B SR AR TR R B . R R A AR
T34 B e FE 4 B (FIC) , FIC 48 %k = MIC (H 25 Bk
) /MICCH #25) + MIC (2, 25 8 4 ) /MIC (2,
2, FIC #880<<0. 5. hAIEH : 0. 5<<FIC g5 <
1.0, Bm;1. 0<<FIC #§%<<2. 0, & X; FIC #5 %>
2. 0. FEHLE R,
2.3 HIERAAFNNLIFIE

T 2P M B A5 B 5 4 6 MRICHs Bt
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VERIMISE 25404 R ] Ls QT IF A3, 841 6 BRZ5H N
6 PRI Z IR 52 24 21 5 LR B I 2 AN 7KF L 4 3l Rk
S 1 HCOCRIRFHZ) F/KAF- 2 B 1 g/ml, ARSI i
75 m 2. 1G5 B R IR 22 3 Irik i AT 403t

2.4 NMERBEAFTHHERK

MR 2.3 4558 R Ly (3D IEZFR .S N T
R B R K BEE LR 1, AR LS Ty
% SR AL PR 2. 3,

x1 RAAFMEERERFEKRFRIT

Table 1 Design of optimizing factors dosage level of Mongolian medicine
¥ K
g .
Mongolian
Prescription
medicine 1 2 3
2951 HE N 1.00 0.50 0.25
Compound prescription [ [EREA 1.00 0.50 0.25
=251l 7 H 1.00 0.50 0.25
Compound prescription [[ IREDA 1. 00 0.50 0.25
2771 WS - M H A 1.00 0.50 0.25
Compound prescription [[[ 95 2 i 1.00 0.50 0.25
(R IEA 1.00 0.50 0.25
2or IV W H R 1.00 0.50 0.25
Compound prescription [V o B 1. 00 0. 50 0. 25
(R IERA 1. 00 0.50 0.25
2V Bl 1.00 0. 50 0.25
Compound prescription V e 1. 00 0.50 0.25
HE 1.00 0.50 0.25
[IRIEA 1. 00 0.50 0.25

2.5 MERGHETHESMIERREIE
TR AN 7 k[ 2. 1, 0 5 0 R 4 A
B AR L I 5 47 O R S 2 I AR BEAT X L

3 HBRSHMH

3.1 O mFRHFRERBTENHEBRRAFTELER

Wy 15 RS2 X O, i 7 20 200 MoK FF
R AR S TR L AR I RE A, O I 37 Y SO 1 K B A
PRGTRASE « IS H B8 B, B 285 3k 24, 42 mm;
PO L N I E VAU E I CANUL G R < NI T N
e« HARW G AR R R IR - EH S EA
WFRRAT AN hr 11 B 52 25 Sy e A, A TR B AR A i Ry
11.12.12. 11,14, 07, 11. 73,12. 80,13. 78, 10. 06,
14.06.,10.40,13. 06 A1 10. 14 mm; H b H 1 5%

BRI A T AR e A s AN Gk B )« S5 A B AT ER A
$ir 3 Wk 5 24 g I A A SRR
3.2 0, MBEHHFAREXRBAEANBINERE
(FIC) ME & F

O, 1L 75 BYBOR P R FF T 1% 7 20 40 3 90 7 ik
FEMESE SRR 2, MR 2 AL dEAR R Y
LA R I R v | = S B el B N (61 o o /1
HLER M. Kb b HE YR S8 - 5 H .
A RO Al 1 B VR o /1 (= I E T T
fe W H A U HIE AR ol H A R S B A
Fpanr i) oA PiAE . BBc i, MRk - H AR
T S I N7 A N R E v (R = N A D i
ER L EBCM,. YioF B R ER. 8RR - %
H 25 5 il FBT andar (8] e s He/E H B
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Table 2 FIC between partial sensitive Mongolian herbs
L I A . . -
Moijéfb BH kIR WH WHE  mE MR Ejﬁﬂﬁ ii T %if ' ii
A& K
P E 1.50
@ B HREK 2,23 2.23
b H I 2.25 1.25 1. 00
ME - WERE 2,00 2.25 2.50 1.13
Y 0.75 0.75 0.62 0.63 0.75
Bl - HAW 2.25 3.00 2.50 2.00 3.00 0.75
o H A 1.25 2.50 1.50 2.13 1.50 0.63 1.25
AR 2.23 2.24 2.00 2.50 2.23 1.49 2.23 1.50
mEE - ®H 1.25 0.75 2.50 1. 50 0.75 1.25 3. 00 0.75 1.50
oA | 1.25 1.50 1.00 0.63 1.25 0.50 1.25 0.75 1.00 0.50
Bl 4 ir 0.75 0. 50 1.49 0.75 0.75 0.56 0.75 1.50 1. 00 0.75 0.75

E:FIC 4548020 5, [ AE 1 0. 5<<FIC $5%=<<1. 0, 5 1. 0<<FIC #5 £ <<2. 0, K FIC F8 ¥ >2. 0. 45 Hi/E M«
Note; FIC<C0. 5 indicates synergism, 0. 5< FIC<C1. 0 indicates accumulation, 1. 0<CFIC<C2. 0 indicates independence and

FIC>2. 0 indicate antagonism.

3.3 MERBAFTHVSHIELER

TV 5 25 240 7 (0 26 B 5 R Ls (27) IE 38 %%
FR S0 0 P B AR 5 T A4S A AR LR 3.
H % 3 AL 4005 T ke 8 290 o A 0 52 245 0 45
Ha AR s, ik 5o AB.C,DEF,, B 45
kTR R AR 2 RN 2 sy T Pl R
PEAE B 52 25 v B S B an iz, Ptk 4l & R
A.B,C.D.E.Fy L RIVD H W 5 7 4n 4 7 2, HA4 R
2y 107 ke B M AR R 52 2 Wi s - i H
A SN 1< A VI (1 AP Ol A N2 |
A B, C,DLEFy, BIRIAR « 0 H SE45 45 5 1t ik A Bl
W 25 AT R 25 s 417 IV Pt 32 S B 4R FH Y
SN H Al R S B A S T, kA AN
A,B,C,\D E\F,, By H i A 45 2 v i 5 B an 4
25 AR ARl Vb EEMEERNEZ
N N A S NI A i A < )
AB,C/DE Fy, BIY AR K 4 5 1wk BT an 4
25, AR A2,

3.4 MERABEATHFERAUER

MBS 254 7 B R s AR Lo (3') IE 22 R A
RSN T B AR I T ARG A A R R 4, W
T4 AL ATTSA G IMEACHGE R AB L BGE
I B AR Y SR AR AR D 1. 00 g/ mL; vb H IR 5
By iz ) e AR R B AR 1,00 g/mL, 4 5 Ak fk 41
HoH ABCr L BISHAE < 08 H 5045 45 5 1y I 5 B an
e A2 0 9 0.50,1. 00 #1 1. 00 g/mL; 45 IV
b &R ABC LB - IR H RS 48N INE
By iz i) e AR R AR 1,00 g/mL, A5 VARfb 4
G ABCDy L B Y AR TR 45 5 A R BT G
BAEFI 5518 0. 25.0. 25,0, 50 11 1. 00 g/mlL,
3.5 MERAEAHNEMERRBIELER

TIER 5% 245 4 5 0 1A A 41 TR 0 SR 56 E 2 AR T
5. WIS AHNLS 52 A 5 X BUR MR I AT T
A Z 40 B BCSR 43 0 Sl 35. 17,33, 05,30, 74,30, 50
A1 30. 49 mm, B W& T & LK 5 2 K A TR
HAz,
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Table 3 Preliminary screening results of antimicrobial Com pound Mongolian medicine mm

(fiiup B Factors
HIr 1 PR CAD ARANHL(B) E (e HE WD) BInbr(E)  mH#E - =/ E

M1 71.71 80.61 78.98 87.60 96. 71 80. 49

M2 95.29 86. 39 88.02 79.40 70. 29 86.51

R 23.58 5.78 9.04 8. 20 26.42 6.02
Eial| ARAFLCA Y HIE(B) B O A s EHD HBEHINE Bl a4 (F)

M1 81.01 84.09 79. 38 73.33 80.72 98. 38

M2 81.05 77.97 82.68 88.73 81. 34 63. 68

R 0. 04 6.12 3. 30 15. 40 0.62 34.70
AT AR - e H A (A Y HIE (B MO W H AR D) HENME B[ an . (F)

M1 95.43 89.76 87.47 82.84 94. 47 89. 21

M2 84.91 90. 58 92. 87 97.50 85. 87 76. 82

R 10. 52 0. 82 5. 40 14. 66 8. 60 12. 39
HIr N E1iAeV) HE - HAH®B HEHAO HE I D) BT dn B2 (ED > B (F)

M1 80. 19 78.76 85.41 89.48 98.73 82.74

M2 89.63 91. 06 84.41 80. 34 71.09 87.08

R 9.44 12. 30 1. 00 9.14 27. 64 4. 34
415V A HHEARMB RO FEE - FHD  HEHINE BT 4 iz (F)

M1 91.45 83.53 90. 70 86. 80 90.91 99. 57

M2 85.09 93.01 85. 84 89. 74 85.63 76.97

R 6. 36 9.48 4. 86 2.94 5.28 22.60

e ML RRFERZEARF 12 M5 M2 RoR &R ZKF 2 Z MR A FRF.

Note: M1 is the sum of factor 1; M2 is the sum of factor 2;R is the range. The same as below.

Table 4 Dosage optimizing results of antimicrobial Compound Mongolian medicine

R4 MERBAFTHHAERALER

mm

20 5] Group

2 Factors

A7 1 G E A Bl iz (B)
M1 93. 36 92.91
M2 80.78 85. 87
M3 80. 20 75.56
R 13.16 17.35

il 7 HIE (A Bl iz (B)
M1 80. 28 83.25
M2 75.25 74.94
M3 75.93 73.27
R 5.03 9.98
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48D

20 5 Group

K| Z Factors

its single Mongolian medicine

Hilpll| B - i H B85 (A HEMINDB) [IRUETA(®)
M1 78.65 79.53 79.63
M2 79.52 75.89 76.92
M3 70.61 73.36 72.23
R 8. 04 6.17 7.40
77N o H AR A HEMINDB) [IEUETA(®
M1 82. 31 84.02 84.70
M2 80. 68 80. 04 83.67
M3 78.65 77.58 73.27
R 3. 66 6. 44 11.43
il MR (A AR (B) HEMINO BT 4z (D)
M1 87.05 86. 69 86.73 93. 04
M2 86. 94 86. 05 90. 95 86. 31
M3 88.05 89. 30 84. 36 82.69
R 1.11 3.25 6.59 10. 35
x5 FAAFSEFRERFEHNEERERER
Table 5 Comparison of the diameter of inhibition zone for Compound Mongolian medicine and

mm

45 B HbR 2y

Compound and single Mongolian medicine

MEEEREGCES

Diameter of inhibition zone

XLyl 35.1740.01
e iyl 33.0540. 04
ST 30.7440. 51
FEHA T IV 30.504-0. 45
EEEIVAY 30,4940, 45
HENIN 13.06+0. 53
(GIRIEA 10. 1440, 49
HURERL) 14.0740.07
AR . W H B4 24,4240, 50
r H AR 10.0640. 91
g 12.8040. 39
AR 14.06+0. 04




152 o kO K E R R

2015 4F 55 20 &

4 Wit

1E 38356 % 11 (Orthogonal design) & F 2k Bl 2
Wit Z W R —Fh . HAH SR 1Lm
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WY R H O OE A8 IR 5 5 1ok 58
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WHEMER ., FHRARRWGOLY, &4 2
MY E RS EHA M EEE R, 4
[B) BE % 7 LB P m] A5 PUVE L 58 00 #4245 W0 97 2%, OF
W wE PR AR IR B AR, % Tt A5 R IE
BV T AT 5 25 W AL 7 R AR AE

ABESE T Oy I TE AL B0 PE K AT X 15 Bk
SEOTHIY 12 WR 52 25 B0R% R I 12 WRESURRSE 24 L iE AT
SELN ik A E 5 41 6 MR ICHEBLIE M S 25 Al
U7 A S AN Gl L (2D A Ly (3D IE
SR BTGB 5 2H 52 25 AR R AN MR 20 & H Uy
IR s i S, A 1 1,407 1
Jvb B SRR, s By 1 14l 07 1
ARUEE I SR 7 A RS TR AN & e R
122 252007 IV i« 0 H 2845 45 55 1t ik 5 B
WL A EI 11 1807 Vo Y R 4
Bl AT AR B Ay 1 1 2 4,

AHIE 5 T 2R TC RS PR F BB R 25 W 5 A
— IR PO 52 A T e ME R . R 2 R R AR T
BOAE R — A~ S A FE A o DT S 210 55 194 e TR 850 R 2
ST B, EAZBT T L R % 4 et
Wk 245 W sl 22 0k 25 WA R — A~ IR R B 24 TR 3R R A
AR R S A AT i 5 1F A2 56 15 1 AT e 20 i g
UECRIE T 20 B 19 B2 R8I T 3R B0 R 2R 7K F- 4

BT RER BB L R AR ST 25 A R A
B 6 TE A B 2 1 R AN R 52 25 4107 L I
Xt HEAR i AT
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