TR K 2224 2018, 39(1): 7-11 http://xuebao.scau.edu.cn
Journal of South China Agricultural University doi: 10.7671/j.1ssn.1001-411X.2018.01.002

U, B, MR, 55, BRRR TR VS IR SO0 IR FLIR L& M B A S EON R B R 5 BRI ). He R R 244, 2018, 39(1): 7-11.

BHE AN BRI FL NI E R MRE NS H
MEER 2= RIFNT

oS, A, EER, 46, BRiEE, gt
(1 PEMZR EAFRLAESFAAN/ R REESIREEZR T/ MEE T ESEEFAIBERFR P, Hd K
410125; 2 PEAFREKFE, T 100049; 3 P EAFE FRITEAHF R LA S KIESE AR R P, ) H KT 547100)

FEZE: [H ()5 AERT 0 BERE TAPRR VA 0 A 22 5l L PR L 5 48 00 A A S B ORI U R & B (5 o (VR 1B 15 3k
BCFR G 58 16 RININL AR, ML 3 4, FA S AEE (1), BANEE LK. 5 0EREN wh 0.77% L-W
RIR (SR IEA) w N 1.00% L-THER (HERA). w N 0.77% L-THAR+w N 0.0167% — i FH LA
(DFMO ) MRStk . T =55 7 FI58 14 R, B 5 AR A5 & 5 EALE L 1 Skl FU AT, D€ L3R A= A0 2 2R
SRR . (457 BRI, IZ B4R DFMO 41 1M 200K & 535 KT S5 200 2 (P<0.05). 14 HESI, il
TR AT % 6 57 B B 35 v T 4 U R4 AT DFMO 41 (P<0.05), I %2 ¥k J3 R BE ik I g 3% 1k 562 2% & T DFMO 41
(P<0.05), T LR 5 14 2 2T DFMO 4 (P<0.05), I3 % 45 55 R0 I 2 B ok 15 2 2 o TS5 O R 4 (P<0.05);
BRI DFMO 20 1M 5 R Z R VR B 15 35 1 T 45 SO TR A (P<0.05) 5 5 200 HE AL A0 A S I 4 1 3 R A IR ik FE I
KT DFMO 4 (P<0.05); DFMO A Il 3¢ SR RIKRJE 525 = T E X A (P<0.05). (4518 TEE RN I 2 R
A g 5 g AT R A R R R AT R AR R R E

KR W FLINTL A s IR JE I MR A3
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Effects of dietary proline supplementation on plasma biochemical
parameters and amino acid contents in suckling Huanjiang mini-pigs

ZHU Qian'?, ZHA Wei', JI Yujiao', LI Huawei', GENG Meimei', KONG Xiangfeng"”’

(1 Institute of Subtropical Agriculture, Chinese Academy of Sciences/Key Laboratory of Agro-Ecological Processes in
Subtropical Region/Hunan Provincial Engineering Research Center of Healthy Livestock, Changsha 410125, China;
2 University of Chinese Academy of Sciences, Beijing 100049; 3 Research Center of Mini-Pig,

Huanjiang Observation and Research Station for Karst Ecosystems, Chinese

Academy of Sciences, Huanjiang 547100)

Abstract: [Objective] To investigate the effects of dietary proline supplementation on plasma biochemical
parameters and amino acid in suckling Huanjiang mini-pigs. [Method] Fifteen female Huanjiang mini-pigs
after 15 days of service were randomly divided into three groups, and reared in five pens (replicates) with one
pig per pen. The pigs were fed with experimental diet supplementing 0.77% L-alanine (isonitrogenous control
group), 1.00% L-proline (proline group), or 0.77% L-alanine+0.0167% 2-difluoromethylornithine (DFMO
group). One piglet per litter was randomly selected on the 7th and 14th days respectively after weighing. The
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plasma biochemical parameters and free amino acid contents were analyzed. [Result] The concentrations of
plasma ammonia in proline and DFMO groups at the age of 7 days were significantly lower than that in the
isonitrogenous control group (P<0.05). At the age of 14 days, the proline group had significantly higher piglet
body weight compared with the isonitrogenous control and DFMO groups (P<0.05), significantly higher plasma
ammonia concentration and choline esterase (CHE) activity compared with the DFMO group (P<0.05),
significantly lower creatine kinase (CK) activity compared with the DFMO group (P<0.05), and significantly
higher concentrations of glucose and proline compared with the isonitrogenous control group (P<0.05).Arginine
concentrations in proline and DFMO groups were significantly higher than that in the isonitrogenous control
group (P<0.05). Asparagine concentrations in isonitrogenous control and proline groups were significantly
lower than that in the DFMO group (P<0.05). Ornithine concentration in DFMO group was significantly higher
than that in the isonitrogenous control group (P<0.05). [ Conclusion] Dietary proline supplementation could

improve the growth and development of suckling piglets by affecting the metabolism profiles glucose and amino

539 &

acids.

Key words: suckling Huanjiang mini-pig; proline; amino acid; plasma biochemical parameter
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W15 Sk, BOFPAT 15 d FIMESEERETARR . FRECFH S 26
16 RFRELZS IR o7 =, AR HE 4405t & BE ML 2 A% 3 2.
S0 HR AL A ARRR R I w N 0.77 % B L-TA &R
i 2 R ZH I AR A I ow R 1.00 % 1 L- T & R,
DFMO L HARE N w N 0.77 % B L-TH &
f2+w N 0.016 7 % ] DFMO, &40 5 MNEE (£),
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I Wu &N HRE €, DEMO FI3 N H
AU HATE 2 B AT 16 TR 56 AT 43 1) o 335 % o 77 o
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Tab.1 Composition and nutrient levels of basal diet (air-dry basis) w/%
ADRR IR S Ak 2H K TFRIE TR RSy
EXK S PN TREY  HEAR £5 pEy R R &R
54.0 12.0 30.0 4.0 12.04 0.78 0.62 0.53 0.65 0.67

DA EALE 416.02 MI kg, B I3 A S mAE; 2) FA 4 BT 5L AR 4% 464 4 A 301 000 TU, 4 £ 4D 52 800 U,
%A ZET421U, %A K5 71 mg, 4642 %B, 30 mg, 44 £ B, 177 mg, 44 £ B, 32 mg, 44 %B,, 0.8 mg, JABL 1073 mg, ;2B
540 mg, T B2 22 mg, £ % 3.0 mg, A4 8.0 g, Fe 2.0 g,Cu 1.0 g,Zn 3.5 g,Mn 1.3 g, 1 14 mg, Co 35 mg, Se 8.3 mg, Ca 200 mg,

P20 mg

B0 10 min 73 B 13%, —20 C fRAF.
1.3 Mm¥EwSHMEESERINE

FEdn T 4 C i, A CX, M4 a3t
1% (Beckman A &) I € Ifi 2% H AHAKE B (Choline
esterase, CHE) FILER I EE (Creatine kinase, CK) F
WML B S B AS I PR R BN E &
. WG J1EAL (U) NAE 1 min NREFAL 1 pmol
JERAIIEE & . BT AR AR 3 T B b R =
Al . F L-8800 B4 H & LR 7 Hr A (H AL
) W L i B 2 B R ) &
1.4 HIEAE

KM SPSS19.0 B A% AN [7] Ak B 4H i B 2t 47
FAIRI 2 Z 48T, H Duncan’s ¥EIEAT 2 H LU EE, £
i 45 R LA B E AR AR TR o

2 GRG0

21 AEHRWIAFIETEEKMEENTN
M1 2 "IN, R BRAF VIR BT E A 7 H

BRI ES S TSRS EAE, BEERARE
(P>0.05), 14 H &5 5 2 3 5 T 55 00 e 28 A0
DFMO 4. (P<0.05).
22 AEHRHIFIFRNRECSHNTL
HH % 3 A, 7 HER I, 2 iR 41 DFMO 4
IR B AR TS U IR A 14 Hg R, IR
Mz WA CHE WM 5 % ™ T DFMO 4,
CK 35 1 & Z LT DFMO 4, & ik B & w1
ST R ZH, JHL Al A A e RO A 5 A B
IR EZER.
23 ARIHRHAFIERORBEITBRREEE
FRIRE IR 1k
H 3 4TI, 14 HIRH, R4 K AR
WP T A0 R 4H; DFMO 41 M 3 5 IRk
Fi 3 v T4 U0 IR A TR SRR 41 A DFMO 2L ifiL 3¢
R R BRI FE 5. 25 v 2 Ot R A5 5 Ut R AL R
ZR 2H I R AT e B2 2 2 I T DFMO 4. H
Tl FE bR A AL FRZH F] 22 R A 3

*2 FAEHKRWARIEENEKEEE"

Tab.2 The growth performance of suckling Huanjiang mini-pig at different day-age

bisE I XN =11 7 QA #/g 14 H &A= /g
LFRXIRA 7.0+0.7 458.8+19.1 1 044.0+97.7 1 613.8+185.3b
R4 6.4+£0.7 514.6£51.0 1 169.3+139.0 2 357.4+86.4a
DFMO# 8.2+0.3 410.6+24.5 1 180.0+87.1 1 500.2+64.1b

1B 7 #38)6 LA K — B NG FH R kAL FE4, AT £ 3R EE (=5, P>0.05, Duncan’s %)
Fx3 TEIBREAFIZENMRECSH

Tab.3 Plasma biochemical parameters of suckling Huanjiang mini-pig at different day-age

i e REBREGNE  HLUER B HEA/ HE A/ e/ PREE kL
(U-dL™) (U-dL™) (g'L™h (gL (umol-L™) (mmol-L™")  (mmol-L™")

7 BEXMEA 611053 19.51x549  60.90+1.75 27.40£0.91 118.05£20.05a  7.02+1.33 8.24+1.18
fi g R 20 5.78+0.65  21.06£2.75  64.45+4.58 30.00+1.68  67.85+5.55b  8.02+1.40 6.40+0.65
DFMO4] 5.61£0.48  15.08+2.03  54.83+5.13 28.90+1.78  75.45+8.90b  9.75+1.26  9.35+1.52

14 RN 57120.32ab  17.19£3.53ab  63.63+£3.01  32.40+1.05  85.70+21.18a  7.94+2.07 7.18+0.23b
JH s iR 6.29+0.36a 11.29+1.79b  59.36+1.71 32.64+0.57 117.00+16.74a  6.79+0.57  9.02+0.58a
DFMO#4 5.25+025b 22.41+4.07a  60.00+2.21 32.75+1.04 52.88+1429b 7.08+1.47  8.21+0.15ab

DR 2 #3486 LA — AR DB F5 R AAFLFHFH, T £ K% F(0=5,P>0.05,Duncan’s %)
http://xuebao.scau.edu.cn
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Tab.4 The concentrations of arginine-family amino acids in plasma of suckling Huanjiang mini-pig at different day-age

¢/(umol-mL™)

Hi& Ab 7 RAAR KA B BR MR F R i aR 55 JRER
7 HEXEA 0.027+0.004  0.096+0.028 0.214+0.101  0.887+£0.431  0.099+0.032 0.737+0.262 0.083+0.035  0.064+0.024
JHZER4L  0.028+0.005  0.060+£0.018 0.219+0.041  0.607+£0.386  0.1010.011 0.718+0.167 0.080+0.012  0.076+0.021
DFMOZL  0.020+0.002  0.095+0.017  0.215+0.019  0.626£0.384  0.091+0.026 0.845+0.313 0.084+£0.016  0.132+0.030
14 SEHE4L 0.022+0.009  0.037£0.001b  0.196+0.086  0.450£0.217  0.060£0.015b  0.896£0.136b  0.047£0.013b  0.051=0.015
FHZERAL  0.021+0.003  0.042£0.006b  0.215£0.028  0.309+0.027  0.110£0.021a 1.285+0.142a  0.083£0.013ab 0.098+0.032
DFMOZ  0.022+£0.007 0.062+0.014a  0.254+0.072  0.407+0.077  0.110+0.012a 1.074£0.198ab  0.106£0.024a  0.102+0.027

1) B 7 33 )6 LA K — AR B FH X AL T84, 27 £ 3 R 2 Fn=5, P>0.05, Duncan’s %)

3 it
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