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Abstract : The present study was conducted to investigate the effects of dietary supplementation of Codonopsis pilosula
extract powder (CEP) on the reproductive performance in sows. A total of 20 pregnant sows were randomly assigned
to two dietary treatments, which was given a corn and soybean meal-based diets containing 0 or 5 g/kg of the CEP
from 40 days prepartum to weaning (25 days postpartum). The serum immunoglobulin G (IgG) concentration of sow
(p<0.01) and piglets (p<0.05) was significantly increased by the feeding of CEP. And we also demonstrated that the
coefficient of correlation between the colostrum and serum indicates a significant positive correlation on IgG. The stillbirth
of sows and mortality rate during suckling periods were slightly lower in CEP feeding group than control, but there
is no significant difference. In conclusion, our results suggest that the dietary supplementation of CEP increases the humoral
immunity in both of sows and piglets, and it might contribute to improve the reproductive performance of sows. Further,
additory studies are necessary on the immunomodulatory mechanism of CEP components.
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Table 1. Ingredients and chemical composition of the experimental diets.

Items Content

Ingredients, %
Corn 58.78
Soybean Meal, 44% 26.52
Beet pulp 6.60
Wheat Bran 2.20
Soybean oil 2.50
Limestone 1.05
Calcium Phosphate 1.20
Salt 0.10
Lysine 0.25
Mineral and vitamin mixture" 0.20
Antibiotic 0.10
Calcium carbonate or calcium carbonate+CEP” 0.50
Total 100

Chemical composition
Digestible Energy, kcal’kg 3,450
Crude Protein, % 17.50
Crude Fat, % 5.12
Crude Fiber, % 4.65
Crude Ash, % 4.03
Lysine, % 1.18
Methionine+Cysteine, % 0.55
Calcium, % 0.75
Total Phosphorus, % 0.60
Calcium:Phosphorus ratio 1.25

l)Supplied per kg diet: Vit. A, 2,000,000 IU, Vit D; 400,000 1U, Vit E 250 IU, Vit K3 100 mg, Vit B, 97 mg, Vit B, 300 mg,
Vit Bs 200 mg, Vit B> 1.2 mg, Nicotinic acid 2,000 mg, Calcium pantothenate 1,000 mg, Folic acid 200 mg, d-biotin 20 mg,
Choline chloride 25,000 mg, Manganese 12,000 mg, Zinc 15,000 mg, Iron 4,000 mg, Iodine 250 mg, Cobalt 100 mg, Magnesium

2,000 mg, B.H.T. 5,000 mg
JCEP, Codonopsis pilosula extracts powder

3) B AsiEEA

gl ] glucose, total cholesterol, total protein, tri—
glyceride, blood urea nitrogen (BUN)2] &%= A-5AYSH
SHLA 7| (Hitachi 7180, Tokyo, Japan)& ©]-8-3fo] E4
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25

24 2 A Y 1gGo T4 Al Porcine IgG

ELISA Kit (E101-104, Bethyl Lab,, USA)Z o]&3}o]

kit2] procedure®] 2|3} microplate reader® =435}t

%2991 HM U cytokines (interleukin (IL)—6, IL—1(,
tumor necrosis factor—alpha (TNF—-))2] %X+ R&D
systems (USA)AFS] Quantikine kit (IL—6, P6000B; IL—1
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2 AT FARARE FARAIZE I SPSS (17.0)
< 0l-85to] student’s t-testE F3Ysto] FH £-9f
AL ARSI oG ol tieth 24 BEQ] F,

CNU Journal of Agricultural Science 41(3), 2014, 9 223



Y / 2E AR Y PYFEEYY govt vAgH DX IY

A @0l Ajoje] ARHIAIE SPSS (17.009] correlation 2. 299} 8ol U 1gG 3 L LA
procedureS 0]-85}0] A AW A|4x(Pearson correlation

coefficient) & 43Tt & FAEA S G942 Table 39 A+ 24 9 B=i} 2= 4 || 1gG TFS

o= 0,05 ostof A Ql7gst3iTt. eI 24 W 1gG g 2ot whlsE2

ol 700l oAb QAT giskort, PR R Fo]

1. 28 3} 7+(54.6 mg/mL)7} t27(34.5 mg/mL)o| H]3|| ThA =

o A ehfolth, BE B3 f 166 $HE MRS

1. Gl JHopst FREA 0] 7H100,4 mg/mL)7} tHET(34.7 mg/mL)o] H|

stof o3l A= RoBhA H3LOP(p<0.00, AE WA
R U AHEe] o) S} BAATH Table 20 LEF W TgG R BhET3.6 mg/mL)o] vjste] pHFE R
Hick A2 QA R ol 32052 mafml 7o 0] 4= B Aoz v

=)

H|3}| Total protein®] HE7} Z7)5l= Ao = Uehyto EPtH(p<0.05),

U el AR ggten], BE AR E(gluose,  E§2h B0 Alo]o] gl i AAE et
total cholesterol, total protein, triglyceride, and BUN) AI}= Table 49 FASATE 2/ = T3 Alo]g]
o el BE 9 AE B W Bl AT TR AR 940l AT, 299 AHEHA U 166
T Atolofl frolgh Abel= A 3t ol oM FoAQl A E B ITHp<0.05).

Table 2. Effects of dietary supplementation of Codonopsis pilosula extract powder on serum biochemical composition in sows and
piglets.

Control Treatment SEM" p value
Sows
Glucose, mg/dL 90.5 85.7 2.6 0.382
Total cholesterol, mg/dL 69.0 74.0 33 0.472
Total protein, g/dL 8.38 7.78 0.22 0.191
Triglyceride, TU/dL 17.0 19.3 1.9 0.561
BUN, mg/dL” 14.2 13.4 0.9 0.671
Piglets
Glucose, mg/dL 140 136 4 0.650
Total cholesterol, mg/dL 146 133 6 0.288
Total protein, g/dL 5.26 5.68 0.13 0.095
Triglyceride, 1U/dL 89 109 12 0.429
BUN, mg/dL 8.30 7.16 0.47 0.240

Data are means.
l)SEM, Standard error Mean
YBUN, blood urea nitrogen

Table 3. Effects of dietary supplementation of Codonopsis pilosula extract powder on the IgG contents in colostrum and serum.

Control Treatment SEM" p value

mg/mL
Colostrum 34.5 54.6 10.2 0.349
Sow serum 34.7 100.4 13.4 0.006
Piglet serum 3.6 352 7.1 0.018

Data are means.
l)SEM, Standard error Mean
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Table 4. Correlation coefficient on the IgG concentration among the colostrum, sow serum, and piglet serum.

Colostrum Sow serum Piglet serum
Colostrum 1 0.405 0.717*
Sow serum 1 0.913#%*
Piglet serum 1

Values are coefficient of correlation.
R significant difference (*, p<0.05; ***  p<0.001)

Table 5. Effects of dietary supplementation of Codonopsis pilosula extract powder on the cytokine concentrations in colostrum and
serum.

Items" Control Treatment SEM?” p value
pg/mL
Colostrum
IL-6 243 63.1 11.4 0.106
IL-1f3 149.0 189.1 15.2 0.227
TNF-a 51.7 34.8 20.7 0.719
Sow serum
IL-6 9.3 253 4.9 0.127
IL-13 10.5 26.3 49 0.111
TNF-a 44.6 100.9 19.1 0.148
Piglet serum
IL-6 8.8 7.3 1.5 0.655
IL-1f3 9.4 18.8 2.5 0.058
TNF-a 753 108.2 8.9 0.061

Data are means.
YIL-6, Interleukin-6; IL-1B, Interleukin-1 beta; TNF-a, Tumor Necrosis Factor-alpha
2)SEM, Standard error Mean

Table 6. Effects of dietary supplementation of Codonopsis pilosula extract powder on the sow reproductive and piglet growth
performance.

Control Treatment SEM" p value

Litter size, heads 10.50 10.67 0.48 0.873
Stillbirth, heads 2.17 1.83 0.41 0.703
Initiation nursing, heads 8.33 8.83 0.62 0.707
Weaning number, heads 7.50 8.33 0.70 0.577
Mortality number, heads 0.83 0.50 0.26 0.541
Mortality rate, % 12.63 6.55 4.15 0.490
Birth weight, kg 1.36 1.43 0.08 0.685
Weaning weight, kg 6.40 6.88 043 0.604
ADG” kg/day 0.20 0.22 0.02 0.630

Data are means.

l)SEM, Standard error Mean

YADG, average daily gain

ES, BEEA A=A Atold AdAleE 091302 3. 2§ ¢ 8% Ul Cytokine g

= FTHA7E A= ATH(p<0.001)
252 Ao A Proinflammatory cytokines (IL—6,
IL-183, and TNF-0)9] 5=& =43} Zdi}l= Table 59
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