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i E. KRB S EFRIARD b R (Arg) 46 Wistar K AFUIRA R A B AL EZE G S
B Hrh, AAR G B F R, A BRE 12 RE 30 Wistar X &, MAL-F34 54 24,
Arg BER AR P RmE L5 T 6 Arg( 54 Arg 4 F 1.280% ) , &F B AL B4 A 5 28R B AX,
Arg 48P 8 Arg VA-FH AR RK-F . FURB 4 d( 5%k aT 4 R) Ao BRX B 17 d( 545 17T R) , 4
KRB RERLIK B AL AL A St E LB E OS2, SRAW  Arg I3 FLIR
MR H , LILRAL A0 @ @ AR E 3 K (P<0.01) , %%, Arg ST LA B-BE R B 09 &%
A RFARSGER(P<0.05), AT 4E KRR ZLA MG HH(P>0.05), LRET, AR
Jm Arg 3t Wistar X R IURA L L F A B-B& & G 06 A L E e st 45 A
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FUMR L Bz 4 Jpa e 7 A0 HC 1 2 R IR A — i B fie it
YERLEXF T Arg B2 IR N FLIRA S A &
RSN % S RO SN L N TS| P B A N )
RIS A LA B i o ) B3 ) ——Wistar K
FUAY LAt B R R AR N Arg, BIFSE Arg S HEFLIR 4141
J T VAL Z L I AR A B 2, LA O i —
ABETT Arg 525 A ZLR I8 7L S AL 2 A2t
— SRR

1 R ER=E
1.1 Rz 5wt

SR ) 3 0 BB s, e R () Bl R | M
2 Wistar KEL 12 H (M Rl AL BE Ak 58 v
O L) R E (260+10) g, 45 K FUAY A= BDIR 0 56

AR —F BEHL 2 A, R K BRUCEA R A R R
— U R B R R T, A SRR K, H
KB OK,

G AR FUEE Al e R PR R TR RE S
FeW) 0 R 5 I Reeves 451 Sk, % AIN-
93G K B4l 1k 1) MR A o, 22 Fh R A 4 2 AR R D
il . Arg 41 7EFEREAR RN 5 H A = 10 Arg (17
I Arg & & 1.280% , %L L-Arg i), % B8 20 fa] k2
FHA E R AR SR 4 b (0 RG R A - 187 1) R 4R
IR, R0 R MR 4 R K LR 1

R U 4 d (AT 4 R) , ER ok
17 d(4r )5 17 K) . REPA 1 H KR 5
P4

®1 KBARANREFRKE (THRERM)

Table 1

Composition and nutrient levels of experimental diets (DM basis) /"’

i H Items

X HE2H Control group Arg 4 Arg group

J5 Bl Ingredients/ ( g/kg)

FoKyEH Corn starch

B (>85% % [1)851) Casein (>85% protein)
FKRVEH K Dextrinized cornstarch

WEME Sucrose

KEIM(TEHNFF]) Soybean oil (no additives)
21 4E & Fiber

ToHLER IR A% Mineral mixture

#iA: FIR AP Vitamin mixture

L—2E MR L-Cys

HW A FRIAE (41.1% JBGK) Choline bitartrate (41.1% choline)
T XS PR W Tert-butylhydroquinone
KRR Arg

B HER Glu

A7 Total

E 7K Nutrient levels

{H{LfiE Digestible energy/(MJ/kg)

HLEE H R CP/ %

REALL E/P

AR Arg/ %

AR Glu/%

397.486 397.486
200.000 200.000
110.380 125.600
100.000 100.000
70.000 70.000
50.000 50.000
35.000 35.000
10.000 10.000
3.000 3.000
2.500 2.500
0.014 0.014
6.400

21.620
1 000.000 1 000.000
15.925 15.925
18.287 18.287
0.871 0.871
0.640 1.280
5.550 3.630

1.2 XRIBALHRERRE
IEIR Ao, R4 12 H AR FLIRA S, 5
FHAEFRER K Whvk )30 s IR A R BURTE
1.3 I5HRiE
1.3.1  KEUAE A7 B EANE
FER B FLE , A& H B 2 af R (16:00)

FEL T AR BRI B AR A B o, T SR i
PR 45 S R R R A BUR B DR A, 3% SR PR
17 d,
1.3.2 FLR I i AL i 2

i B 56 B AR & AR (MC30) AT

k=g
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1.3.3 FUREEAGENNE

EEEIN SO S N T AT 3 TN RTINS
W

FUIR B A S A ek R (BCA) EE H
Jo e I e AR (3 5R A ) (P0010S, 3 A KA
WG ) AATIE , BRI 2 20 B 2 DL A
UL,
1.3.4  FLR o-MEEH B-MEEH «—BEE A SR
I

W 7L B ZURE AT E) R B0 R AR
W

3 o R B AR 1 K 4 28 43 A ( ELISA) 35l
& (LI A YR A RA R AT E K R AL
Bt a-MEEE 1 B-FERE I k—R R H A, BRI
FE RS WA G U, U5 T Ae B & R A
T HE 1 2 1) AH 5C R BCRR 1 T 0,99, AT T T 2L i A

1.4 SitaHm

H Excel % it 56 % 4 o 17 8 B, >R ] SPSS
16.0%K 4" compare mean 11k #Y independent-sam-
ples t-test it R AT 2 DA AEA ¢ K55, P<0.05
FRZEFBE ,P<0.01 FRnEFWEEE,

2 BR55H
21 XRHBKEFREE

1% 2 m 35 1 R 1 KRR R B RAT RS
HIEY ] REARI A B EF N 25 (P>0.05) ,{H
Arg 41K B F FORT AR AT BT E AR AU AR
TXF R4

AP 1 A] DL, X BE 4 R Arg 4 AT BB R AG 4
KSR AR -5, 1~8dXHAE
Arg A RS E K IR ES, LR 2
539~17 d Arg AT BRUpS E 1S K R = T 0

g SNDPNE S g SRR MREH B W 25 5%
*2 RRERHABRTENFEFREZE

Table 2 Body weight rats and litter weight of newborn rats at the end of the experiment g
i H Items SEYA{E Mean t{H t-value P {H P-value
KEARE X} HE4H Control group 244.40+15.73 1 ow 0.324
Body weight of rats Arg 4 Arg group 254.67+16.65 ' h
5 §§ Qe .20x50.
AT RS Xt B84 Control group 247.33+30.34 —0.552 0.595

Litter weight of newborn rats Arg 4 Arg group

258.40+36.34

300

250 —— XFIB4L Control group
-a- Arg# Arg group

200
150

k& BW/g

100

50

1234567 891011121314151617
Ff /8] Time/d
B1 ##EFREEEKHE

Fig.1 The growth curve of litter weight of newborn rats

22 FHBRALRLE

Bl 2 Aot n R R FLIR 200 o i BT AT
UL AT T X R 4H, Arg 20 7L AR IR 0 55 A L) | —
S5, T LR 1 T ARURE X B 5 % B A LR 1)
W KN — 53 & B A GE 4, R U i if FL
FEXFEL /N

I L3 xR A A 2 4H AR 3 U e o AR v
(2 3), Arg 41 M 6 D) i AR 25 K T X IR
(P<0.01) , B3 AL A 36 KO LR B RS R
PRt TN B, U T Arg X R R
FUMR A A& B e A
23 IBREAREE

M1 3 T, Arg ZH ARG A FLIR B 1 & =
2 AR (P>0.05) , BAKE B E A UK
SEEA IR R, Hoh Arg 41 B-EREE S R
FETXTIRAH (P<0.05) , 1 a—F8HE 1 «k—F& 55 19
AR UL 2 E N (P>0.05) .

3 it i

AT I8 B I AR A I S R R, AR
N8 T SIS o 37 NS 1 i L I R
HROR I 25 oA B IR, L, 5 Arg ALY &R
o e B R A AR i Ee ] R W FL B



44 A R4 A RS IS R X S5 Wistar K FRCPL AR 2120 & 75 B i 2 1165 LI 52 i) 1329

Pray BEAR R 20, 030 2 19 LA U B Arg
i, DL AR I A BN B 2 fR Y Arg (TR
AP i 399 L R L R R D A S A R K A 1Y 2
) AR R B LA TR R A AR R 5 X IR 4 U 7
i BB e R AN T AR A R AR R
Y 2 2 PR g 2 T R 1 Al BR ol 1 i R A% TR
DABC i 45 U AR, AS 08 oML 3 1 BK S RTRE 4
FOAE 2 ) R R AR — 0, U 45 SR 1 22 S 0 3 2K
AL B 22 5 S5 A W50, 4 IR Fl Arg
TEARNAT — & B A AR 5C (B REAS 5 25072 &5 2
PRI 56, AnBR LA AR R P S Arg B0
TR, L 2 5 18 ML) R RE AT R0 s AL A

SHHBLL Control group

AR AERE BRSO X T Arg B N—2 RS 41
fi (NCG ) X Wi 3 /Iy B A K P BE A AFF 52 3 W1, NCG
SIENAN Arg & s B2 I A S NCG 13
i % L AR R S I 0.05% NCG | L 3 i
0.1% MM Arg S m, D ERKRIA T
Mt — m A TR B Arg A & ER I IE AN
RE AL HAR AR G B R S50, AR 256 4 A v 43
RIRI & 409N 3.630% .5.550% , Arg (1) 5
390 1.280% .0.640% , i 48 1 /i A 58 R 3R
PEHER (1K, &5 LR, 78 AR 58 it 45 S Ak
TR R i 3L Bh Wy B AR A A 1 T, A e B
VB R B2 A RO R

h \ . v
B 2 A
) 3 B0 &
’ i
1D - ¥
( :
¢
X Yeie \
v -
i
A ),

Arg#l Arg group

B2 KRIBRBREEARIA

Fig.2 The histological section of rat mammary gland

®3 FaBRXARIREARSERREVIE @R

Table 3 Effects of Arg on protein contents and acinar area of mammary gland in rats

Wi H Items FH#{H Mean t {4 t-value P {f P-value
b5\ ayite 1 17.01£4.

HH . X+ #8424 Control group 7.01+4.37 0.366 0.798
Total protein/( ug/mg) Arg 4 Arg group 16.23+£1.99

- ugie 1 4.85x0.1
o ﬁ%ﬁﬁ %t i#ZH Control group 85+0.17 0,610 0.564
a-casein/ ( ug/mg) Arg 4 Arg group 5.00+0.57
BT H X+ #8241 Control group 3.49+0.27 ~3176 0.011
B-casein/( ug/mg) Arg 2 Arg group 4.07+0.35 ' '

— i AR 4
K @%%E X 40 Control group 3.17+0.40 1289 0.251
k-casein/ ( pg/mg) Arg 4 Arg group 3.41%0.17

N7 il apilie .68+9.
M D) e i Xf BE4H Control group 388.68+9.42 g <0.001

Mammary acinar area/um? Arg 4 Arg group

452.71+£13.79

Arg RHALE A TR Z M AETE" Wk
AN Arg Ji, A RE DR, B BURTE i G AL
4 L 2 B R B (AR TR et
BARILAER L E " TERI 5 RS i 1
OUT, Arg BEfEIEZ M A 70 AR (AR R e
LRI SN S (1R S D NEIR ) O (i S DO U R

A & B BT g i, AT E) 4R 3h W A
K Yao PV AE 7 H AR AR R
0.6% 1M Arg, W 8Em TP H & (2 T HLIA
T ) A 1L Corzo %5122 BF 5% MEVE N WY Arg Y
e BB R I, R T RN Arg BB S W 2 R S 42 ~
56 H W MEVE A AF XS 1Y 7 X H R & FF- 24 H 3



1330 o ¥ B F

% i 27 %

i, AU T ARG I Arg KBS E B AR 5 0

MRZH A9 22 S A 2 5 (B A i oA P g, A7 Bl s
HMAR A EE, X5 AR EIRA —E W
#ﬁl‘@o

FLE WA 2 FLIR A 2% BRI R 3
P ZAMEF g, w5, AL AT TR
oA, A A A B, W FL A AR FE 4 i A B R A
FLAR A e S IR N B 35 R e A2 F 2 IR Y
IR AR AER MEITR K
TR Arg fE N —FhE B E IR F, 3L R 40
Mk & A — e R AR AR (T 4 g
KU EE R IR Arg WS B BG, Arg XF N K2
FELAT L A 84 562 2 T 4 0 1 ; Bie 451 BF 5 45
WERY, LM R Arg WE R
0.3 mmol/LAZ1E H | Bz 40 i Y 38 5 K 2 1 I
b ULHH Arg XFAS (A 240 M &R AT AS [R) 72 BE ) 2 A
FH, VAMZEHE AT LUAS AR Arg XoF 3L 20 M Ak BoA
VR R, Arg B ¥ — A LA (NO)
HAY i EmWER, Bk Arg-NO &% HA i it
FLAR SRR P I A8 A AR A | R R SR W T A R
G KRR LR 2 21 % i T B e W 3L
FE

TIAh BN Arg XFAMTE R ER B R 45 K R
FER I FRIR AR 27 A S A, 0 A SR X 5 e 7L A I
Fe 4R R BT A R 2R R Y 32 A TR R X A
it i P AL B A R A T A
WAl L 28 6 B I 0 % 2 i 3L 28 1A B
oA 3 2 0 L SR R S R R T A X T 4
EFLE A A A BRI R Y
R — AR SN AR R BB LA A U™
AL, Arg W AT SE o A SE 2 Fh Y S IR
(BFEE S R ARKMER MHEALR BORREE L
ZR Ty e 2 ) AR, T R A Y L R 1 Rz 40
P3G T P TR e R W I M AL E AWM S
R TR 3 R K S B B 5T R W, Arg ] 3E i
PEAEFLURR L R 20 PN 1 2 R I 215 e S N o
PG T 5 (Jak2-Stat5 ) . mTOR 15 5 5% 5 18 % 5%
Fig 2 LR R ERaA . AL A G Jak2 fiEfL
ZEGTEZ AR Y Stats 8 R AEBERR LB, 15 1k
(1) Stats & FH DL Z R AR B T2 =Xk A 4H A% ) 5 4
SR GE A, W IR A G s AR AART LU 4
FLARE b e 20 ff Ay 45 R I 5 K B 3 RV BE 1Y Arg
Refe HE 0 A 2L b B A M oST - 2R 1 L S2 -8

e SN SIS 5 S B S NS E R )
20 i 55 FE P Arg WP A 556.00 mg/L B 31X 4 F
WP FREBE L, ALK Arg 41005 K
B 178 2L A M ot s A R D | — 5, i ot 17 T e AR A Y
FR T B RN Arg %K BRFLIR B—HE 5 60
G BE AR, X - BB «—-BEE A
AR A e, 5 LRI A A E — o,
AT UL ) Arg REAE I 34 FL AR AR v & 8 I 2 1 2
R 2R3k, 3E T 22 200 LR 40 21 58 4 & B R I 2R
P A B 14 5

4 & it
RS I Arg X R IR KT S BT R
SHNEE R T E OISO R

Hrigt.
RSB O S W R4 5 HoR 22 e s 57 5 1)
TR MV AT - BF 5 A ARG RAE I v 25 T RO F B,

SE
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Effects of Dietary Arginine on Tissue Development and Casein Synthesis of
Mammary Gland in Puerperium Wistar Rats

HU Liangyu WU Jiacheng WANG Mengzhi* LI Pengfei FENG Dan ZHANG Jun”
(College of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China)

Abstract; This study was designed to determine the effects of dietary arginine on tissue development and casein
synthesis of mammary gland in puerperium Wistar rats. Littermate-control test was used and 12 pregnant Wistar
rats were allocated randomly to 2 groups equally. The diet of arginine group was formulated with a basal diet
supplemented with equal content of arginine with the basal diet ( dietary arginine content was 1.280% ), and
that of control group was added with glutamate to replace arginine of arginine group and to balance dietary ni-
trogen level. The experiment contained an pre-experimental period (4 days, 4 days before delivery) and a ex-
perimental period (17 days, 17 days after delivery) . Finally, mammary gland tissue was collected for histolog-
ic section making and casein content examination. The results showed that arginine could promote mammary
tissue development embodying in significant increasing in mammary acinar area ( P<0.01). Moreover, argi-
nine significantly increased the content of B-casein of mammary gland ( P<0.05) ; and body weight of puerpe-
rium rats was also increased in numerical value ( P>0.05). Taken together, dietary arginine can significantly
promote tissue development and increase B-casein content of mammary gland in Wistar rats. [ Chinese Journal
of Animal Nutrition, 2015, 27(4) :1326-1332 |

Key words: arginine; Wistar rat; mammary gland tissue; casein
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