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Anti-bacterial Effects of Ingredients of Jingwanhong Prescription Against Candida albicans in Vitro
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[ Abstract ] Objective; To study the effect of anti-Candida albicans of Jingwanhong constituents of
berberine hydrochloride, baicalin and borneol in vitro. Method: The minimal inhibitory concentration (MIC) and
minimal bactericidal concentration ( MBC) of berberine hydrochloride, baicalin, borneol (50, 100, 150 g -L™")
were determined by two-fold dilution method and checkboard method. The anti-bacterial effects of the combined
three drugs were measured and the combined inhibitory fraction ( FIC) was calculated. Result; The MIC of
berberine hydrochloride, baicalin, borneol was 160, 1 280, 320 mg -L ™', and the MBC was 640, 20 480, 640
mg +L ™" respectively. Baicalin and berberine hydrochloride combined showed the synergistic effect with FIC index
of 0. 5. The FIC of baicalin and borneol combined was 0. 625, which showed the additive effect. The berberine
hydrochloride and borneol combined showed the synergistic effect with FIC index was 0. 5. Three-drug combination
had a certain synergy with the FIC index of 0.375. Conclusion: Three constituents of berberine hydrochloride,
baicalin, borneol could inhibit C. albicans, and three drugs combined showed a certain synergy.
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Fig.1 Effects of density on proliferation of C. albicans
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Fig.2 Effects of growth time on proliferation of C. albicans
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(x+s,n=10)

Table 1 Effects of 3 constituents of Jingwanhong on inhibition zone

diameters of C. albicans (x +s,n =10)

215 HlH/g L 0 H P E AR/ mm
B %of R - 6.00 +0. 32
ER TR /N BE B 50 12.10 +1. 63"

100 13.89 =1.50"
150 15.00 =1.94"
WA 50 8.41 £0.65"
100 9.32 £2.06"
150 9.70 £0. 66"
KR 50 9.79 +1. 17"
100 8.27 +0.80"
150 9.13 +0.97"
(k2= 50 8.90 +0. 63"
100 9.01 +0.92"
150 9.62 +1.00"

T 5Bk B4 ") P <0. 01,

3.2 EUTLLA T 3 R A AR B R BR T 1Y MIC,
MBC  FhR/INBERR (B %1 (VK v 3 R 4 25 Rt (1
OSBRI RS MIC K MBC 2551 1 7R 3 R /)N BE i
5 VKR X8 R B A B B AR AR, T B 5 A
X5 o ER R /N BE R ) MIC AT MBC 43 51 & 160,
640 mg- L' # A7 (19 MIC F1 MBC 4351k 1 280,
20 480 mg-L " ¥k B MIC F1 MBC 43451 % 320,640
mg-L™', W2,

Table 2 MIC and MBC of 3 constituents of Jingwanhong on C. albicans (n =13)

ER/D &AL iR A /mg- L 7! MIC/mg-L "' MBC/mg-L ™!
0 TR 7N HE B 640 320 160 80 40 20 10 5 2.5 1.25 160 640

(A KRBL) - - - + + + + + + +

WA 1280 640 320 160 80 40 20 10 5 2.5 1 280 20 480

(A KRB ) - + + + + + + + + +

KR 2 560 1280 640 320 160 80 40 20 10 5 320 640
(ERARD) - - - - + + + + + +

HEEH R 160 80 40 20 10 5 2.5 1.25 0.63 0.32 10 20
(AR L) - - - - - + + + + +

T+ T FRIMERACT 80% ¢ - " R RN RE T 80% (£3~6 ),
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0.375,3R W 3 #7325 W Wk & HoA — & 1 0 A A
AL W6,

®3 BRIEFBEEZHBRAVERSHEERKHEM(n=3)
Table 3 Effects of berberine hydrochloride combined with baicalin

on growth of C. albicans (n=3) mg-L ™!

I
320 160 80 40 20 10 0

WEH 2560 - - - - - - -

1 280 - - - - - - -
640 - - - - - - +
320 - - - - + + +
160 - - + + + + +

80 - - + + + + +
0 - - + + + + +

®4 BEEHEEKFBRAMBESKRBERNZM(n=3)
Table 4 Effects of baicalin combined with borneol on growth of

C. albicans (n=3) mg-L "'

B

2560 1280 640 320 160 80 0

K 640 - - - - - - -
320 - - - - - - -
160 - - - - - + +

80 - - - + + + +

40 - - + + + + +

20 - - + + + + +

0 - - + + + + +
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x5 BEBNEBSKFRKANAEIHBERKNEZM(n=3)
Table 5 Effects of berberine hydrochloride combined with borneol
on growth of C. albicans (n=3)

-1
mg- L

LR /N EER,
320 160 80 40 20 10 0

25y Ptk g

KA 640 - - - - - -
320 - - - - - _ _

160 - - - - - + +

80 - - - - + + +

40 - - - + + + +

20 - - + + + + +

0 - - + + + + +

6 BENER.EZHRAKFIMASHHRENACGRGKELE
KE®m(n=3)
Table 6 Effects of berberine hydrochloride, baicalin combined with

borneol on growth of C. albicans (n=3) mg-L ™!
R/ HE i
80 40 20
gy BRRE
KA KA K

160 80 40 160 80 40 160 80 40

B 640 - - - - - - - = =

320 - - - - - - - - _

160 - + + - + + + + +

4 g
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