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HEXBX ANTIARAFFREEREORHE, 2EER
7K F0 10 i F FE R B 2 I
X0, BN, WITUSE'T, BEGARY, fLARIES, BERAT, AR4
(1. MR AT E, TT95 BIST 2100955 2. ERME A 4O A AP RT, Wk K 410125)

FZE. 7 HiIdK x KAFAH, AARFLMECHIA TAMIE, Eh 2 d FHEAGRE, K5 T BT 20 3k, REPLSsr M4 4, 3
RIS AT A SIS IH R R (GA) 100, 200, 400 mg - kg™, #8212 d, S5RAM 200 mg - kg ™' FYEIIR L
FATE . R B 30 3k, BEML MXTIRALAN GA 41, 44H 15 3k, ARFLB N GA 43518 0, 200 mg - kg™, 4k
12d, F9 (Dy), 14 (D). 21 (D) HESMEIEARE, SRR, ATEEICRIM, WE K& ILmRKE, FD,.
D, MUAE M2 P9 /I B 3 L 2 A A8 b . 25 R s, SXTIRAAAM L, GA4A D, ~D, WHEE T HREEMEAREA
HRERE, D, ~D, D, ~D, B ELBERE (P<0.05); D, M35 MU 2 KOF B8 AR, A5 ERKOF B3RS
(P<0.05); D, MBS AHAL A 43 O FISF- B L0 0B il 20 2 e 3 i 3 4R e, e b M DA /A 40 L W3 B (P <0.05) 5
D,, ML bk B 20 M B 43 B RN S 34 20 4 ML 5 R S 2 AR v, ME M AR I O3 b B bt b LA N L (B R SRR AR (P <
0.05) . B GA BBMEZE AN TRAFRATRE A K PERE, 35m PN UR RS 28 & nUR 1S M ALRE , W7 P9 43I RN 40 S s T BE .
I HEWRER; 170; ALK, KER; WNr; %
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Effects of glycyrrhetinic acid on the growth, plasma hormone and
amino acid level and hematology in milk-fed piglets
HE Zi-shuang', YIN Yu-long’, HU Yuan-liang'*, HUANG Rui-lin’,
KONG Xiang-feng®, LI Tie-jun’, LI Fei-wu’

(1. TInstitute of Traditional Chinese Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, China;
2. Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China)

Abstract: Seven day-old Landrace x Yorkshire male piglets, fed with milk prepared by milk-replacing powder ( MRP), were de-
voted to experiment after 2 days adaptation. In Experiment [, 20 pigs were randomly divided into 4 treatments (5 pigs per
group). The MRP for the 3 investigation groups were added glycyrrhetinic acid (GA) of 100, 200 and 400 mg - kg ™' respective-
ly for 12 days. The test confirmed that additive dose of 200 mg - kg ™' was suitable. In Experiment II , 30 pigs were randomly as-
signed to the control or GA group (15 pigs each). MRP were supplemented GA with 0 or 200 mg - kg ™' respectively for 12 days.
At 9, 14 and 21 day-old, the body weight and growth performance of pigs were measured and blood was sampled from anterior vena
cava for analysis of plasma amino acid. At 14 and 21 day-old, the plasma hormone and hematology indices were determined. The
results showed that, compared with the control, the weight gain rate, average daily feed intake and average daily arginine intake of
GA group increased (P <0.05) during9 to 14 day-old, and the ratios of feed to gain decreased (P <0.05) during9 to 14 and 9
to 21 day-old. The plasma concentration of arginine was higher, and glucagon less (P <0.05) than that of the control at 21 day-
old. Blood lymphocyte percentage and mean corpuscular hemoglobin concentration increased, neutrophil percentage reduced (P <
0.05) at 14 day-old; lymphocyte percentage and mean corpuscular volume were elevated, neutrophil percentage and ratios of neu-
trophil to lymphocyte lessened (P <0.05) at 21 day-old, compared with the control. Tt indicated that GA promoted the growth of
milk-fed piglets, enhanced the endogenous arginine synthesis and haematopoiesis, and regulated the endocrine and cell immunity.
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B BRI T W BB R AR IR LS S A A L /DN R S A 1) 3R 3 DA A
JERII AR R T2 BT P R R SRR A B AT IR A T U T A Sy R AR AR R
IR, TERAEAFRR IR PR BE R R, 5 HERIT & R e 2 i AP

AR BIMFFEUESE, 7 ~21 FRATAE /NG L B A P IR 45 1 RS R H ) A I S 2 AR, iR L
PRALARS RN BRI R TR, DR w748 P TR A ARG 2R LA T B S AR 40 e
REE BT R B GA, WS GA X AN TFLAFRI 7 ~ 21 HIAFI A KAEREA MBI K P . &5
PR RN LI A FEARAUSENE , B AR E GA AU HIDFERI AL 4 fE BS A als

1 ##R5EFE

1.1 A&, ’AFE5EENE

HHEWRIR (GA, fiERFTET %), WHTEWHEREE KA RAR (H520040704) , 4
KE ., BEE. S s s e L5 &, W AR R ERMEAEDEARAGRAR (HitS
20060801 ) ; JB ey IR 2 R e e 100 6, W B AL = R AR A E] (45 200608)

DANAM BT 2100 4= H s ML AT ; GC —400 U sz v 1S, BERBTH e A BR 2 &) 53
NP s HITACHI L — 8800 & L2 H 8 /30 Y,
1.2 KRIAMOEBREFRKFE

REBHFLEREED CHEARS & 34% , el Ee SRR A RAR) . 2L (I
AR FEEMEYARAH) | MEITCRAERESH (M RBRHARAR) Mifiam, BER., 3
PR | W &UE5 . KU MR AE RAUR A B A Wk, HEFRKE GFEAE) . WHikhE 18.62 MJ -
kg™ TR 93.27% . ML 1 22.44% . HLAE W7 14.00% . FLWF 45.68% . .45 0.80% . £ %4
0.58% , DALk Fiitsr%k, 4 HPLC MLIAS Hfi 2 e, R, KA & &35k 18.51, 7.60,
4.48 g - kg ', TAMERFSELIAE S0 C AT KR, FHEARBIH 125 in A RKECSA T3,
1.3 eIV RIAFEE

7 B x KA (W HMEA KD EIRMEARATR) AN TIRIET5 . a6
29 C, BHIGM 12 h, PUIMEEX 4 h, FRFEEIURES GRS | RIS ERSEN , AT A B
FLBAYOK R MDERE . B H 8. 00 AITEVEEFERE . /K, 8. 00 2 19 30 WM& AN T 4 ~5 K,
H oK, BRI 2 d 5 ARSI
1.4 RIS HESLE
1.4.1 k¥ 1. GA ARFRMFAEMLEIRE (FFIEIRK) 20 AFEHARE M MFEVL 8 4 4.
3 MR AT T GA BRI 43512 100, 200 F1400 mg - kg ™', HLLAERME 12 d, H—4 AN RA, T
14 (D). 21 (D,) H#A9. 00 % 10, 00 FifE#F kKM 1 mL, ] EDTA Z#ER40EE, 2 h NI I
AR
1.4.2 K 0. GA BEFRNFEMWIERRE (EEXW) 30 KATHE AT AE B BEHLI 2 R Xt BE
I GA 2H . 7E GA ZARFLH T GA RIS Jy 200 mg - kg ' (it GA BUSERMNE) , ELMAE 12 d,
F9 (Dy), 14 (D). 21 (D,) H#9: 00 Z 10; 00 &K FEHLLE 8 SATHERIIEER KRN 3 mL, BT
WA IR BT, 4 °C 3000 ¢ - min T B0 15 min, WM, 20 CIAIERFINZIERRVEEE . 435
FED, . D, 9: 00 Z 10; 00 4SS 6 SAFRERTEFHIKRIL 3 mL, 1 mL & T3 EDTA 40k AR I
B, 2 h WINAR A F6Ar; 2 mL B TR BUL B RO, BRI, -20 CARFRRME,
1.5 WEBRKEFIE
1.5.1 AERKEE BRICESLAFEFEANAIUN S B G,; RBCE I H SR AR RN I, #%
1:5 WA R I BT &, Ha i RR CREAER . 2 0FE Dy, Dy, Dy, 7 30 BAFEZ IEFR
&, IR ER | P HRER P HEERIEA AR E L,
1.5.2 M3REE DBURGRESITE (RIA) M@ b i s . A KR SR, B EKE,
1.5.3 MEESEE 1 mL MM 4 CHERH 5% =AM 2.5 mL, HEABUIER 4 CH&M4F 15000 r -
min "' B0 20 min, WEE FIEW, EIEBRHHLH ShHERE 20 pl, 2R B A S AT A R SRR
1.5.4 MiEZFHEn HAMEESE. HAEM 280 (WRAnR ., bk 4np . PR | ZU40
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SR R PG AR AR (MCV) SR AT BHEEDE, M e, Pl E e =
(MCH) | “FHL 4l AW E (MCHC) SRR EENE, &2 4l Mg & 2 an i gk b 1 2m
LR E R RN

1.5.5 ¥0EANIE B LL x £ SE F7R, JH SPSS 11. 5 BAFGeito0Hrdi 1) () 25 55 5 51k

2 FHER5HM

2.1 AEFEEHEREIMFEE RSN
MR 1 AT, %50 200 mg - kg ™' GA ZHRIFFIIRIGE | R HEREREES, BEILEMRE, fF
WATTRAES , A A 1 SR TR IR , REMFLR T GA BB L 200 mg - kg™ BN A
®1 FEFEHEXRE (GA) WFEEKMERZM
Table 1 Effects of glycyrrhetinic acid (GA) at different dose on growth performance in piglets

GAAlt/mg ke WHT g RET kg TR % THHRER g W
GA content Initial mean weight Final mean weight Weight gain rate Average daily feed intake Feed/Gain
0 4 2.83 £0.25 5.55 +0.46 83.38 £8.76 193.77 £23. 16 0.92 £0.03
100 4 2.98 £0.23 5.23 £0.57 78.22 +£8.02 178.43 £19.25 0.88 £0. 05
200 5 2.92 +0.17 5.76 £0. 36 106. 32 £13.40 213.04 £26.77 0.87 £0.03
400 4 2.93 +£0.22 5.63 £0.45 81.12 £5.87 201. 86 +15.09 0.97 £0. 05

7. " MRFLKNT, Determined as the milk-replacing powder. The same as follows.
2.2 AREFIEHERBIFHE L RFIERIZ0

7E 14 Hit (D), 400 mg - kg™' GA ZHLAY AN EECE 3 i T HABLL, bk 0 240 M B0 25 v T 0 TR
HH, HURZANIREC E S TR BN 100 mg - kg 'AL (P <0.05), P, K EAIEECS GA B
FA R0 0. 655 (P <0.01), 0.586 (P <0.05), D, if, 400 mg - kg ' GA ZH At BAA% 41 o 54
BEMT 100 mg - kg™ (P <0.05) (K2). KU GA X4 F1 40 LS 58 A0 L S e D BE A — 2 52

R2 AREFEHEREIMFE LK FRERNZIE
Table 2 Effects of glycyrrhetinic acid at different dose on hematology indices in piglets

GA fft/mg - kg-! H i . I'Iéﬂﬂﬂ%,‘é\il I%ﬂ"‘ﬁ?['gléﬂflil . ?%Eéﬁjﬂﬂil . Eﬁ&“é@ﬂ@q
CA content Day-old n gﬂ(/ x10” L JEH x 10 ‘L B/ x10° L B/ x10° L
White blood cell Neutrophile Lymphocyte Monocyte

0 D, 5 8.78 +0. 80" 2.77 £0. 81 5.28 £0.89* 0.73 £0. 13*

100 5 8.43 £1.90° 2.30 £0.40 5.60 £1.30% 0.53 £0.09*

200 5 9.63 +£1.43* 2.48 £0. 64 6.23 £1.08% 0.90 0. 18

400 4 13.33 +0. 64" 3.90 £0. 56 8.071.41" 1.28 +0.19"

0 D,, 4 10.93 £5. 19 3.17+1.78 7.00 +3.10 0.73 £0.33%

100 4 16.05 +£2.20 5.10 £1.27 9.65 +1.34 1.33 +0.29°

200 5 11. 60 +2.78 2.23 +0.41 8.63 £2.34 0.70 =0. 15%

400 4 10. 00 = 1. 06 2.83+0.25 6.55 +0.93 0.65 +0. 05"

. FSIE H B R R ANE LARNG PR 25 83 (P <0.05), Data with different superscript samll letters within a column and day-

old show significant difference at 0. 05 level.

2.3 AEFEHEREIFEE KR

EXPRAAHLE, BM200 mg - kg™ GA ZH D, ~ D, MG TEAR  HIGRER IS EAMRBA R L EES
(P<0.05), BIELEERIE (P<0.05); D, ~D, llHER  HYREEGEARBARAITES,
HBHE LA TR Dy ~ D, BRHE I EREK (P <0.05) (K3). KW GA {2k TR nE R IERE,
2.4 AEFEHEXBEIMFEMREZEKFER0m

EXHRA A, GA 4UBE B AKFAE D, IS PR, D, BERML (P <0.05); AKMFEKFEY
FaTEEr, SARTT RS RS ZACE IR R (F24) . W GA REFEMATHE N /3l
2.5 AEFEHERBEINFHEMRESERRERNZ

GA 4 D, W& MRk FE R IR B3 (P <0.05), JhaER ., M . MLk i he, X
D, MERRWELL D, BERIL (P<0.05), BRAKERKELL D, BEFRIC (P<0.05), 1 GA HW#H

SRR E (£S5), HMEFERIKEZAYE (BdE) . KU GA 35 T M 2R,
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®3 GEFNEHERE (200 mg - kg™') IMFEEKEENZM
Table 3 Effect of glycyrrhetinic acid at suitable dose (200 mg - kg™') on growth performance in piglets

*IE?*/]T\‘ D9 ~ D14 D14 ~ D21 D9 - D21

Item ¥tH& Control  HIEEKER GA F IR Control  HEIKIR GA ¥t H& Control  HEIKER GA
fF35%80/ 3% Piglet number 15 15 14 14 14 14
W1 E kg Initial mean weight 2.65+0.17  2.78 +0.11 3.17+0.19  3.55+0.14 2.680.15  2.79£0.10
K IJH/kg Final mean weight 3.17+0.19  3.55%0. 14 4.01 £0.29  4.59+0.21 4.01£0.29  4.59 £0.21
B /% Weight gain rate 19.87 +1.80  27.78 +2.53* 26.30£2.84 29.19+3.16 51.50 £+4.90  65.36 £7.08
-4 H R /g ADFI 103.61 £9.38  131.53+9.04* 136.72+18.00 161.82 £12.18 122.90 +13.60 148.70 +10. 60
HBIFE L Feed/Gain 0.99+0.04  0.86+0.04*  1.15+0.05 1.08 +0. 04 1.08 £0.04 (.98 £0.03"
-1 B H R A /g ADAL 0.46+0.04  0.59+0.04*  0.61+0.08  0.72£0.05 0.55+0.06  0.67 £0.05

H. P TR SEWIXTIEATE 0. 05 K 2R EE . * Means significant difference from the control in the same period at 0. 05 level. The same
as follows. ADFI. Average daily feed intake; ADAI. Average daily arginine intake
F4 200 mg - kg " HERBEITMFE MR HZKFERZIE (n=6)
Table 4 Effect of 200 mg - kg ™' glycyrrhetinic acid on plasma hormone level in piglets

b Dl4 D21

b liem B8 Control THEKRR GA S Control TrERR GA
ST IR IK /g + L= Cortisol level 45.94 £7.28 38.50 +4. 31 62.17 £14.75 44.80 £16.21
A ZE KT/ g - L' Growth hormone level 4.70 0. 66 5.03 £0.29 5.43 £0.50 5.71 £0.30
[ M 7K F-/ng + L' Glucagon level 643.70 +66.79 601.41 +55.23 686. 45 +107.78 366.76 +55.04 *
JBE 55 ZEAKE/IU - L Insulin level 7.78 £1.15 6.25+1.04 7.03 £0.32 6.35+0.89

&S5 200 mg - kg 'HEXRBIWFBMESERRENZE (n=8)
Table 5 Effects of 200 mg - kg ™' glycyrrhetinic acid on plasma amino acid profile in piglets mol - L™

=R i Dy Dy, Dy
Amino acid X B& Control HHEWRER GA X 8 Control HHEWRER GA X B& Control HHEWRER GA
KRB Arg 70.5 +10.3 74.0 £12.2 50.7+7.3 55.7+9.0 42.2 +£3.9 52.6+3.8"
IREIR Thr 596.4 £170.5 467.9 £67.4 949.9 £117. 4 839.5+92.9 516.3 £81.3 809.5 £163.0
AR Lys 229.5 £33.1 286.1 +£30.6 374.8 +47.6 349.9 £83.0 133.3£16.5 217.1 £44.5

A HER TAA 3561.7+322.0 3498.4+310.0 5480.2 +405.0 4894.0+483.3 3678.5+134.2 4266.5+355.4

2.6 AIEFEHERBEIFENRFERIIZ0E

EXIRALLEE, 78 D I, GA AUk 73 1. MCHC B34 (P <0.05), MEHPEEAIEH
SrHCERE TR (P <0.05), WEARECAHIT R, M rEa g, PR EEes Brsid, D, kB
ForH . MCV R4 (P <0.05), WEHPEA AN A 70 L g v e ik AR 2 5 R AR (P <0.05),
MCH, MCHC i (£ 6), R£M GA fE W35 H w7 30T I 03 A7 % 1 8094k L2 200 /0 71 2 EL R MCHC A
MCV, BRI b 40 20 LRI v 1/ bk L 4 A

R 6 200 mg - kg ' HEREEIHMFEMEFISRHEM (n=6)
Table 6 Effect of 200 mg - kg ™' glycyrrhetinic acid on hematology indices in piglets

Wi H Ttem Dyy - D, -

X} H& Control HEWRR GA S I8 Control H BRI GA
FAEREY x10° L=" WBC 11.38 +1.73 11.75 +2.38 10.50 +2. 36 11.61 +2.77
g A% x 10° L-! Neutrophile 3.30 £0. 42 2.53+0.34 3.08 +0. 80 2.22 +0. 40
LA % x 10° L=! Lymphocyte 7.25+1.28 8.60 +2.04 6.68 +1.41 8.63 +2.33
HRZAHMI%L x 10° L-! Monocyte 0.85 +0. 15 0.63 +0.06 0.72 +0. 16 0.71 0. 14
g /R B 4T Neutrophile/ Lymphocyte 0.47 £0.04 0.35 £0.06 0.44 £0.04 0.29 £0.07*
g P 1 40 U i)/ % Neutrophile percent 29.37 +1.59 23.57 +2.68 " 28.24 +2.02 20.48 +3.49 "
WKELAH E /% Lymphocyte percent 62.82 +1.59 70.18 +3.44 " 64.71 +1.87 73.18 £3.95*
BRG]/ % Monocyte percent 7.78 1. 15 6.25+1.04 7.03 +0.32 6.35 +0. 89
LA EEY x 10" L=! RBC 6.15+0.23 5.77 £0.28 6.65 +0.36 6.79 +0.24
AHMER % PCV 41.92 +4.03 39.83 +4.48 45.02 £1.67 45.03 1.47
HMLZTE H /g « L™! HGB concentration 113.83 +6.26 112.83 +4.82 119.33 +2. 60 124.71 +2. 60
LA BV AL MCV, 68.20 £ 1.25 69.08 0. 73 63.68 +0.71 66.32+1.09 "
P A M £ 4R 1 & /pg MCH 18.48 +0.58 19.62 +0. 31 17.28 +0. 52 18.40 +0.31
SERLT N 4T SR W /g - 17! MCHC 271.0 6. 60 284.0+2.50 " 266. 0 +6. 00 278.0 +4.50

Note: WBC: White blood cell; RBC: Red blood cell; PCV: Volume packed cells; HGB: Hemoglobin; MCV: Mean corpuscular volume;

MCH: Mean corpuscular hemoglobin; MCHC: Mean corpuscular-hemoglobin concentration
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HHEAAMNRE | A . KIUREThEL, 1 CA AHFEEFRER Sz AR5 & AL
PRI A GA {23 T A K tkae, SR 2 N A KR AR LU B0 aa Ak, T
AE -5 TR FEACEA R RN I A TG AR R INE 6, 380 R FH A FLMRLER 1 BUKAIR T35 B R R WP R %
514> (NRC) #rif, TARER F B H BAERE N R RATE I O 2 — . Dk, XA TR 2E F K F
T GA R HIRCRA R T3k

T s IR 2500 A T2 B DX O A R . SR EIR IR (VFA) | ERIR . BRS ESED ) A 4
WDy, MLV 5 WS 27K B I X B, nTRE R ATHE /N XS 200 . I8 0 45 %) T A I s ik, I YR S
EIWE . VA WREZSETHR BAE R . WG MBS ZKF . AR B (B AR E) S g 2R
IR, FEPURE AORRE T MMM, SRR MK VEA AUAT DO #5803 B P2 Ak e,
HAERS MG 2R, AR PR IR A s, WAR/E R, MR b0 GA PS5 I A
AR RT BOARS TR BE 5 06 AL A U AT R R E 22 R B2, 4525 Horigome 251 X /N U BF 98— B, eI
HUAS Feli — T — B E R O 1 A 25 58 GA AT B o 52 Wi ey 40 23 1) i T AR it oy & #8400 |
PR Rz T P E R

B R AR, (EXIRZ D, A Z R IR BE L D, B A%, RO TR ER AR, 15
YRR 2R M T A A = 5 IR s Bt 25 % 1880 v /0N i P R & ORS R 820 . X5 W 2550 | Flynn
OIS —3, GA L D, ~ D, AN AR S X A ZF AR E, M D, WERKIE &R, £
Bl GA fEiE TAF M NIRERS R G i, GA 41 Dy ~ D, $R A BUKS 208 0 35 5 T X REAL, (5 D, 1 28085 2R
WA R, TTRESE GA RN RS, YEFEA oo B4, GA YRR Ar 58 P9 U5 MRS 2 R A A%
HEAEAT B —20 . R GA JEAFHE /N N IS O R 1 Th BE AR f ik 75 Bk — 0%

RIS Z I GA M T AFH6 MR P A0 LSBT B, Sl R 1 A O y2e | AR 4 A b B 4 i 344
(AL AAE RN, HE— U0 IE T a5 2 v 25 i 20 %F s B0 S e 1 AR FE Y AT AR T B # AT LA
FEAM e ThiE 2 AT GA BB AR . 726 LY MCHC , MCV BCE, i 4 4 sk, 141 &
F AR A 284, 3R GA 98 1A DI 6e .
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