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Abstract: The present study aimed to evaluate the antibacterial activity and treatment effect of
porcine beta-defensin 1 (pBD1) against E. coli in vitro and in sick chicken infected with E. coli.
The inhibitory effects of pBDI1 on three E. coli strains (O, , SJZ1 and SJZ2) were detected
through agar-gel diffusion method and micro-antibacterial assay in vitro, respectively. Then forty
11-day-old chickens were divided into 5 groups (n=28) randomly, including the defensin group
(A), antibiotic group (B),defensin and antibiotic group (C), non-treatment group after infection

(D) and negative control group (E). Group A, B, C and D were challenged with 1 mL E. coli
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0447 (1. 25X 10° cfu » mL™') via the neck subcutaneous injection and oral administration respec-
tively, and Group E was inoculated 1 mL nutrient broth with the same administration routes.
While the E. coli-infected chicken showing the clinical symptoms, the group A, B, C and D were
given orally pBD1 (50 pg per chicken each time), ceftriaxone sodium (50 mg per kg of body
weight) , pBD1 (50 pg per chicken each time) and ceftriaxone sodium (50 mg per kg of body
weight), and the same volume of sterilized saline water once a day, respectively, and the chickens
in each group were continuously treated for seven days. The results showed that the recombinant
pBD1 displayed clearly antibacterial activity against E. coli in vitro and this antibacterial effect in-
creased as the concentration of pBDI1 rose within certain ranges. Compared with the non-treat-
ment group, the reduction were exhibited in clinical symptoms, pathological changes, morbidity
and mortality of the three treated group (A, B and C). The body weights of the group A treated
with pBDI1 and the group C with defensin and antibiotic were significantly higher (P<C0.01) than
that of the non-treated group (D) in the later period of infection. These results showed that the
recombinant pBD1 has obviously inhibitory effect on E. coli, and has effective therapeutic effects
on the sick chicken suffering the colibacillosis. The treatment effect of pBD1 was superior to that
of ceftriaxone sodium and helpful to refreshment of the sick chicken. The application of pBDI1
combined with ceftriaxone sodium demonstrated the better treatment effect. This study could

provide scientific basis for effective treatment of the colibacillosis and lay a solid foundation for

the research and development of new type antibacterial agent of pBDI.
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Fig. 3 The inhibitory effect of the recombinant pBD1 on the
growth of E. coli
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Table 1 The clinical presentations of chickens in every group
I AR i bR YL I it a) /d
8 e A B C 4l D4l E 4
Clinical Days post-
) ) ) Group A Group B Group C Group D Group E
presentatlons mfectlon
1 0/8 0/8 0/8 3/8 0/8
T 2 2/8 2/8 0/8 1/5 0/8
Death 3 0/6 0/6 0/8 0/4 0/8
4~7 0/6 0/6 0/8 0/4 0/8
T 1 8/8 8/8 8/8 8/8 0/8
XS IR
TaTH 2 2/6 2/6 0/8 4/1 0/8
Depression and 3 2/6 2/6 0/8 4/4 0/8
lack of appeti
ik ol appetite 4~7 1/6 1/6 0/8 2/4 0/8
1 8/8 8/8 8/8 8/8 0/8
i VE 2 2/6 1/6 0/8 2/4 0/8
Diarrhea 3 2/6 1/6 0/8 2/4 0/8
4~7 1/6 1/6 0/8 1/4 0/8
(Gt /g 0 73,4246, 45° 71.9044. 63° 76.80+7. 62° 71.75+6.55°  71.884+6.51°
Body weight 5 102.37+15.89*  92.32+10.36"  96.28+7.41"  84.37409.93" 104.34-+10.80"
(x££ 7 125.13424, 2154 113, 284+14. 16® 122.3049. 74" 100, 074+19. 05" 124, 60411, 43

A BIERRITHBA. ARG A:CH. IR SHAERKSHT4: DA, BRAGITHEA. A B4, Big
INERRE T HURR AR GE 12 22 7 B35 (P<C0. 05) 5 22 4% .35 (P<<0. 01D

Group A. Defensin group; Group B. Antibiotic group; Group C. Combined treatment group of defensin with antibiotic; Group

D. Non-treated infection group; Group E. Blank control group. *®° **, Superscripts within columns indicate statistically signif-

icant differences among the groups at the 0. 01 or 0. 05 level (2-tailed)
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