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Modulating mechanism of YISHENGKANG asfeed additives on nutrient
metaboli sm and immune function in broiler chickens
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Abstract  YISHENGKANG (YSK) is a microbial feed additive. A broiler feeding trial was conducted to test the mechar
nism o YSK in modulating nutrient metabolism and immune function in broiler chickens. The gotimum dosage in feed
was also studied. Fve groups each having 200 broiler chickens were fed with basal diet added with O, 0.05 %,
0.1%, 0.2% YSK and 10 mg/ kg flavomycin. At 7d and 14 d, 0. 5L beef serum of 5g/L albumin were injected into
chicken shin as antigen. The results showed that optimal quantity of YSKwas 0. 1 %. Comparing withflavomycin, YSK
had better effects on promoting chicken growth and enhancing feed efficiency. The growth of thymus gland, spleen and
the bursa of Fabricius were all stimulated by YSK. It was found that adding YSK resulted in activity increases o the
chicken’ s T and B lymphocyte, globulin content and antibody level of the serum. YSK could increase the contents of to-
tal protein and the globulin in serum through regulating both protein fat metabolisms. The serum lipase activity in-
creased, but the total cholesteral in serum and triglyceride content decreased due to adding YSK. YSK showed signifi-
cant effects in modulating fat metabolism and lowering down abdominal fat rate (P<0.05). YSK could obviously de-
press E. cali, increase Lactobacillus quantity in the jejunum and the rectum, and lower the pH value of chicken gut (P
<0.05). The mechanism of YSKin modulating nutrients metabolism and immune function was included as followings.

1. Some digestive enzymes and acids produced by the microorganisms in YSK could be benefit to both absomption and
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transformation o the feedstuff2. The microorganisms in YSK might produce vitamin B groups, organic acid and other
active materials which enhanced productive performance and growth rate3. YSK might stimulate immune development
and adjust gut micrafloras. The chicken thus had higher ahbility against diseases.

Key words microbial feed additive; Yishengkang; broiler chicken; celluar immunity; humora immunity; nutrient
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Table 1 Compostion and nutrient levelsof basa diet of broiler chickens %
0 3 4 6 0 3 4 6
55. 00 59. 03 1 (MJ- kg™ ) 12.98 12.85
31.00 23.00 22.00 20.00
2.00 3.00 1.05 0.95
3.20 4.00 0.51 0.43
0.97 0.90 1.09 1.05
3.50 3.40 0.54 0.45
0.17 0.10 + 0.90 0.85
- 4.00 0. 40 0.38
1.24 1.32
1.00 -
0.25 0.25
1% ) 1.00 1.00
x (mg/ kg) Cu 11,1 0.44 ,Fe 110, Mn 100, Se 0.25,Zn 120, G0 0.40; VE 22.5, VK3
1.8, 0.2, 1.0, 50, 11, 6.6, 3.0, 4.4 VB1,0.02, 1 300( ) 1000
( ) VA 8800 IU ,VD3 3300 IU
: g, ;2)

6 2 x10° dfu/ 80, , 8%
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1.2 OL YMPUS AU-600
1.2.1 1 000 4) ‘a. pH
5 200 |5 , 40 , pH
) CK , pH b.
(BD) ;CK : BD + ( g ,
)10 mg/ kg; Yo.0s :BD +0.05 % (YSK) ; (1 21
Yo.1 :BD+0.1%YSK;Yo2 :BD+0.2%YSK 15 . 3%( )
1.2.2 3 , 10 min , ,
, , 6 , 7 ( 2 cm)
1 (MB , ,
SOLVAY )0.2mL/ 10p L ) ,
(1BV) ( ABIC ) 1 , )
7 (NDV) (cloe-30 ,LNTER- 37 48 h,
VET ) 1 2l g
0. 5 %( )
(SBA) 0.5 mL ( 2.5mg ) ;14 1.3
BVBA , SAS (V8.02)
1.2.3
1) a.
21 42d , 2
b 30 , 2.1
, \ ;C. :
: ( 2, :
2) ‘a. 2.2
21 42d, 15 ,
( 2 ,CK
= / b. T B (P<0.05), Yoo
( ) CK Yoos (P<0.05), Yo1 y Yo.1
1 ¢c. BSA ELISA Yoo 42
(BRA) (P<0.05) , CK
100 g/ mL , 1 40 6.6%(119.1¢/ ) 7.0% (127.4¢g ),
[10] , 3 (P<0.05)
oD , = , , Yoos Yoi1 Yoo
ob - oD CK 88% 10.5% 11.6 %,
3) : (gL) (P<0.01) , Yo.1 Yo.2 CK
(gL) (gL) (U/ mg (P<0.05) Yoo >Yo1 >Yoos
Prot) (mmol/L) (mmol/L) : >CK >CK |,
,DL-4000 3000 r- (P<0.01) (P<0.05),
min x 30 min, 4 , - 20 ) 0.1% 0.2%
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Table 2 Performance improvement of broiler chickens at 21 and 42 day of age

/ 21d  / 2d / /
-1 I % -1 -1 -1
(g ) (g ) (g ) (g ) % %
CK 38.6 9l.1+3.1c 553.6+24.2b 1853.2+34.1c 1814.6+33.9cC - 2.39+0.15 aA -

CK 39.2 93.9+4.2b 572.8+23.3ab 1942.7+39.3b 1903.5+38.7b 88.9/4.9 2.20+0.12bAB 8.1
Yo.05 39.1 94.4+3.8b 573.2+25.1ab 1945.1+35.1b 1906.0+39.2b 91.4/5.0 2.18+0.09bAB 8.8
Yo.1 38.8 95.8+3.3ab 578.9+21.4a 1972.5+32.4a 1933.7+36.4a 119.1/6.6 2.13+0.10cbB 10.5

6

Yo.2 39.3 96.4+4.3a 585.8+18.8a 1981.3+35.2a 1942.0+39.2a 127.4/7.0 2.11+0.07cB 11

(P<0.05) , (P<0.01), (P>0.05) ; = (
- )/ x 100 %; = (F)/ (6); = ( - )/
100 %

(1, 21 42 ,CK ;
Yo.os  Yo.1 Yo.2 ¥ 3 ‘
CK (P<0.01), 0.2% [

2.3
21 42 +Yoos Yo Yo.2 Fg.1 B 1 hi itability of broil hick
. odyweight equitabilit roiler chickens
cK cK g Y dyW(gP :‘8 05) (y 3)
(P<0.01) , , 0.05 . )
0.1%
0.2%
Yo.1 y (P>0.05),
3
Table 3 Immune organ indexes (g¢/ kg bodyweight) at different day of age o kg
() C )
21d 42d 21d 42d 21d 42d

CK 2.18+0.30cC 1.76%0.29cC 2.26%0.23cC 1.56+0.17cBC 1.15+0.12cBC 1.51+0.13 cBC
CK 2.20£0.29cC 1.71%0.31cC 2.21+0.21cBC 1.54+0.13cC 1.10+£0.12cC 1.42+0.14cC
Yo.0s 2.50+0.22bB 1.87+0.28bB 2.49+0.22bB 1.72+0.16bB 1.32+0.13bB 1.63+0.13 bB
Yo.1 2.76+0.19abA 2.19+0.26 abA 2.76+0.21abB 1.88+0.19abA 1.38%0.19 abA 1.77+0. 16 abA
Yo.2 2.82+0.21aA 2.25+0.248A 2.90+0.188A 1.99+0.23aA 1.47+0.16aA 1.85+0.19aA

2.4 T B 2 , 21 +Yoos Yo
Yo.2 T B
, , 3 (P<0.05) ,
(P<o0.01) , T
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B
(P>0.05) ,
T B
T ConA B I
LPS | ]
(P<0.01) | : i ‘
(5 . ! u Ll
=) 3 BSA
5 Fig.3 Antibody titers (OD) to BSA in srum
2.6
y-
4 :
2 T B . (P<0.05),
Fg.2 iie?);cr)ir;fecr); Tugcr,c? cdl to mitogen , (P<0.05) '
2.5 BSA
3 , BSA (P<0.05) ,
(P<0.05) (P>0.05) ,
(P<0.01) BSA /
. 0.1% 0.2% (P<0.05, (
(P>0.05) , 0.1% 0.05)
2.7
4
Table 4 Different protein componentsin serum of broile chicken oL
/
CK 17.86+0.83¢c 12.28+1.53 a 5.75+0.62 c 2.14+£0.24 a
CK 18.11+1.10 bc 12.69+1.28 a 5.62%0.57 hc 2.26+0.26 a
Yo.05 18.53+1.05 b 12.41+1.33 a 6.12+0.66 b 2.03+£0.23 ab
Yo.1 18.72+0.85 a 11.57+1.23 b 7.15+£0.71 a 1.62+0.29 b
Yoo 18.91+0.67a 11.46+1.32 b 7.48+0.65a 1.53+0.32 b
: ( 5
(P<0.05) , : 2.8
(P<0.05) , pH
(P<0.05)
(P>0.05)

0.1% 0.2%
0.1%

[8]

, pH (P<0.05) (

P>

6) ,
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, 0.1% 0.2% (P>0.05)
5
Table5 Lipid metabolism componentsin serum and rate of abdominal fat
/ / / /(g-kg'?)
(mmol-L " %) (mmol-L %) (U- mg™ *(prot)) 21d 42d
CK 3.34+£0.27 a 0.65+0.15a 663.3+55.3 b 10.2+1.2a 13.3+x1.1a
CK 3.11+£0.22 ab 0.61+£0.11 ab 672.6+78.5ab 8.3x1.7b 11.5+1.4b
Yo.05 2.66£0.24 b 0.49%+0.12 b 708.4+78.3 ab 6.8+1.9b 9.1+1.5hc
Yo.1 2.56+0.28 bc 0.47+0.13 b 721.5+49.4 a 5.6+1.3c 8.4+x1.7c
Yo.2 2.40+0.23 ¢ 0.43+0.12 b 750.0+56.1a 5.1+1.1c 7.9+1.4c
2.9 (P<0.05);
; Yoos  Yo1 Yoo , . )
( 6 :
(P<0.05) ,
(P<0.05) , 0.1%
0.2%, ,
6 21 pH
Table 6 pH value and counts (Ig dfw/ g gut content) of L actobacillus and Escherichia coli in gut of chickensat 21d
Il I (du g ]
pH
CK 6.93+0.14a 7.55+0.21a 7.80%*0.12b 7.71+0.06b 6.98%+0.29a 6.64+0.34a 6.39+0.41a
CK 5.96+0.19b 6.18%+0.22b 7.72%+0.07b 7.68+0.11b 6.91+0.33a 6.58+0.38a 6.35+0.34a
Yoos 5.96+0.19b 6.18+0.22b 7.72+0.07b 7.68+0.11b 6.72+0.34b 6.14+0.32b 5.83+0.38a
Yo.1 5.04+0.16c 5.43%£0.24c 9.01%+0.17a 9.15+0.09a 6.55+0.29b 5.91+0.21b 5.62+0.22b
Yo.2 4.86+0.17¢c 5.01+0.20c 9.28+0.21a 9.53+0.12a 6.42+0.31b 5.80+0.18b 5.51+0.19b
3 | )
3.1
1) :
(TQ
Fukushimal*®! 14 2)
4 : ( 4,
Endo ™ (P<0.05) ,
Fukushi mal 3! :
( )
TG, ,
(HDL) TG , ,
, 3 ‘a H, CO;
( 5), CH, ;b.
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