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Anti-Proteus mirabilis Effect of Polyphenolic-enriched
Blue Berry Extract by In Vitro Evaluation
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Abstract: The blue berry ( Vaccinium corymbosum ) fruit contains bioactive polyphenols with reported anti-bacterial prop-
erties. This study sought to investigate the anti-bacterial , cartilage-protecting and anti-inflammatory effects of a polyphe-
nolic-enriched blue berry extract using a plate inhibition test,a minimum inhibitory concentration ( MIC) test, and an in
vitro bovine nasal explant cell culture model. Results showed that not only gram-positive Bacillus subtilis and gram-nega-
tive Escherichia coli were inhibited but a multiply antibiotic resistant bacterium Proteus mirabilis was also susceptive to
blue berry extract. Gelatin zymography test showed the protease activity was significantly decreased in bovine nasal ex-
plant cell culture samples after blue berry extract addition, which was infected with antibiotic resistant bacterium Proteus

mirabilis. This confirmed the release inhibition of glycosaminoglycan( GAG) ,which was a signal of inflammatory,was in

according with protease inhibition by blue berry extract.
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Table 1 The sensitivity of Blue Berry Extract to Common food pathogenic and corruption bacteria
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Table 2 The MIC results of blue berry extract to common food pathogenic and corruption bacteria
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(a) Appearance of the bacteria growth at the end of the culture period with and without treatment with blue berry extract; (b) Inhibition rate of bacteria

growth with and without treatment with blue berry extract.
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Fig. 1  The bacteriostatic effect of blue berry extract
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(A) cumulative release of soluble protein; ( B) cumulative release of the GAG.
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Fig. 2 In vitro effects of the polyphenol-enriched blue berry extract on nasal bovine cartilage degradation
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Fig. 3 In vitro effects of the polyphenol-enriched blue berry

extract on nasal bovine cartilage degradation

Qi B 42 VY MK 4 5 T ( methicillin resistant Staphylo-
coccus aureus , MRSA) , iZEMF AL ESIRE T T
W SCTEMIRME o B 48 v (07 4 BK I A1, T 25 BOw
PR A AT AL BOR B2 ) i . A S IE AT
PR — T 51l KOG 3 25 U0 S5 A B0 T, BOw K&
AR AT NFBER MRS, 7RG 15
WL, D RS MA PR 2 Gt B e vh 37 S AR TR A TR AR T
KRIGHF G, Horh— 380 AR AR 7 A 75 5 R Wl , T 2
R R, AT 2009 4R R 4y
BT R E W 47 bR ST E AT T
25530, KIA 59.5% W BRI B T 2-3 Rtk &R
ZEMAING A 21. 3% KI5 FipiE R
ZEMING . AR T 2012 4ERF B Be il R bR
Ay B 844 BRay SR AT TR A4 TR 2 P 728 1 0
BEAT 3T, R T S AR S A TR 0 A 2R T 24 AR B[]
SIEAK B I 4 15,2008 2009 2010 4815 B- 1N e
Fif B AR o 9l o 45. 63% .56.98% 37.2% . T4k,
ZHM 25w BT RV 2 R & &
o

WA S A R 2 W gy, H 32k
SR 5> R A AT FIBEAERR . Gavrilova 251 3 1o (5 33%
Balifb i A 2 W s & AR T 2 B 1Y 35-
T4% 2 %, XEZ R T BA SR DIRESL , W
PO R TR A HURIE RAE o RAE SO S BRI
—Ff IR SN, AT H AT R B T SR |
2 (E A B 1 S E B0 I 23 X ILAA 1 JiAi o Os-
man 25 % B 5 HE AT LRSS I R AR BUE
FFOEECER G T R [R] s sl 20 B8R S 5 R 98 1) &
# o Shukit % % B, B AT UMK 1L-1  TNF-ot,
NF-kappaB 774, N i — AL A A BiEHY mRNA 3%
IRIKAF-, 38 L A R A R B RAE . RT3

REWHNRIH R LB, A OF 50 HRIE o] R 2 )
RAE SV fie 2 3 5 TR < s R E TS 0 A
[ R

AT SR i 45 22 B B IBCYI RE S A 8 1 K
PG i o 2 AT T LA S 22 F T 25 7 S AR T AT R
A, N 22 PRI 5 B 4 H A i 4 40 o £
L HAWRROR 5 iR BRI TR AR LA 4R
FHO , AEIRIPORE B AR BRI R R
AE 225 A B 20 M0 52 = S /A8 T A T g ™ A Y 48
U SN 5 L, 400 25 HE W BT 98 A e ] e o o 410
| 2 T AR A AR o A S R DL R
MRS BN o (A5 U A2, 155 20 I
Pyl 2 1 A ORI A K A AR AT R 4 ) il
IR, AN 2 e A L B A ™ A T S2 P A, A
SN AR B 1A A O A AR AR

S 30k

1 Ying CM(J##4K) , He C(fif#) , Wang YP ({EHERE) et
al. The genotypes of extended-spectrum B-lactamases in 119
clinical isolates of Proteus mirabilis. Chin J Infection and
Chemotherapy ( WP [E & 4% 5057 2% ) ,2009,9 :343-346.

2 Wang H(E#%), Chen MI(BRIZH) , Ni YX({iifi ) et
al. Antimicrobial resistance analysis among nosocomial gram-
negative bacilli from 10 teaching hospitals in China. Chin J
Infection Chemotherapy ( " 4B K6 56 5 22 Z& 7)) , 2005, 28 .
1295-1303.

3 Wang RI(EFiHE ) , Xiong XJ( BEAKLE ) . Isolation , identifi-
cation and drug sensitivity tests of Proteus mirabilis from rot-
ten-skin disease of Rana spinosa. Freshwater Fisheries (%7K
W) ,2012,42(4) :31-34.

4 Lydia K,Luke R H,Latha D. The blackberry fruit: A review
on its composition and chemistry, metabolism and bioavail-
ability,,and health benefits. J Agric Food Chem,2012,60 .
5716-5727.

5 Arpita B, Timothy JL. Strawberries , Blueberries ,and Cranber-
ries in the Metabolic Syndrome : Clinical Perspectives. J Agric
Food Chem,2012,60:5687-5692.

6 Karine F,Mark F, Vu DL, et al. Cranberry Proanthoc yani-
dins ; Natural Weapons against Periodontal Diseases. J Agric
Food Chem ,2012,60.5728-5735.

7 Meng XJ(F#FEZE) ,Liu XI(XIBEE) ,Sun XY (I =) et
al. Antioxidant and antimicrobial activities of blueberry poly-
saccharides. Food Science (£ /iF2#) ,2010,31:110-113.

(F#%5345 1)



