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Effects of L-Arg on expression of PI3K and PKB in liver among low-birth-weight
newborn rats
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Abstract: Objective To measure the expression of phosphatidylinositol 3-kinase (PI3K) and protein kinase
B (PKB) in liver tissue among low-birth-weight newborn rats treated with L-arginine (L-Arg) in early life, and to
investigate the effect of L-Arg on insulin resistance. Methods  Eighteen pregnant rats were randomly divided into
three groups: control, model and intervention (n=6 each). The control group was fed with normal protein feed (protein
content=21%) during pregnancy to establish a normal-birth-weight newborn rat model, and the model and intervention
groups were fed with low-protein feed (protein content=10%) during pregnancy to establish a low-birth-weight newborn
rat model. Newborn rats from the three pregnant rat groups were also assigned to control, model and intervention groups.
During 21 days of lactation, maternal rats in the control and model groups were fed with normal protein feed and normal
drinking water, while maternal rats in the intervention group were fed with normal protein feed and drinking water rich in
L-Arg (200 mg/kg-d). After ablactation, the three groups of newborn rats were fed with normal protein feed and normal
drinking water. Liver tissue samples were collected from these newborn rats at 1, 3 and 8 weeks after birth. Protein
expression of PI3K and PKB in liver tissue was measured by Western blot. Results At 1 week after birth, the newborn
rats in the intervention group had significantly higher protein expression of PI3K than in the model group (P=0.045),
but there was no significant difference when compared with the control group (P=0.503). At 8 weeks after birth, the
newborn rats in the intervention group had significantly higher protein expression of PKB than the model group (P=0.039),
but there was no significant difference when compared with the control group (P>0.05). Conclusions A supplement
of L-Arg in early life can boost protein synthesis, increase protein expression of PI3K and PKB in liver tissue, promote
insulin signaling and reduce insulin resistance. [Chin J Contemp Pediatr, 2013, 15(8): 682-685]
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G LA K Z PR (fetal growth restriction, FGR)
fFEE N &K BIRZE (intrauterine growth retardation,
IUGR ) FUEH A AR & (low birth weight, LBW )
AT AR R R S AL AT 27 VA A RN Bl ) S 9 T A B
LBW AN i 1 Bl 7 JL & s FFE T 1 8 22 Jit ]
Z—, i HJE A R A ZE A AE (metabolic
syndrome, MS ) W27 &% Y, B, LBW 5]
AT MS BIAILSI A 58 2 W, AR AR DGR
S R L BB VA B SO IR I

BRI R AW E B N,
PR P s A GRS 3 2 mRNA L A LA
S IRER R KRR R SRS, TR
AR N A BTG PE AR A TEAE 2R ( L-arginine,
L-Arg) o L-Arg 2 —Fh SR 5, HA 2
MEFR A B S 253, FTLIAYT FGR. e iR
VAR ER . RN FISGE B S RHEPT (insulin
resistance, IR ) %%, IR 5 MS BAf —/ 2L (8] it s 3
AR AR, RS R a2 Ak
TR S B IR LIS -3- 3 ( phosphatidylin-
ositide-3 kinase, PI3K ) 15 51% i f2 i) — 5 9k
SR, AR . PKB AE R PI3K T iF L)
RN, 7RIS RE Sl ge2 S 1T
AU AL AR TN RS Z A S ro R P
PBK F 5 & IR IE B, AP A [E
ER T, AR IR R, #ATRE
A B i AU S, S BUIR AR S R
ABFFER A 10% (1R B kEREEE ST LBW AR
B, TR 5 21 d HFLHIN G T T2 B Bl L-Arg
BT, DA AN [ AFI¢ B AE PI3K 1 PKB
AR A . IR L-Arg XTEGE IR AYSZIR, g L-Arg
BT LBW UGB A MS 107 0B 47
SR LA
1 HRSE
1.1 ZWSHESEE
SR U 3 A IR Sprague-Dawley ( SD )
TR 36 H, MRS, IR E 250~300 g, HE
HROMERE 1:1 A L& TRl —ZE b g iie, W H S RA
U RRUER oo i e s I B 2 0 K G o
18 22 BRI 43 e 2 1F 5 2 R o B2 (IR
) AR AR AL (BIAUZ ) AR iR
BT (T ) , e HAER., XHIALE
WH 2255 1 RITIR 4T 21% 1E 5 8 H DB
IR, BALIEE AR E A RUSTRL, BT AE AR RANA
fRRIER A, fFRATE 21 d LI gk s 7

B 21% IR S AR BRI KR SR, AR
PR A ZAEE 1 RIFIRS T 10% 1%
RIS, ey LBW AR RUBRY, e A B
TN AT BT FnTig, BRIZATBRAE S 21 d
HINET LI N 28 T RERR 21% 1E 3 SR iREL . TE 3R
JKMESE . TIAF RS 21 d FTFLII N 4 T HRE R
21%1E % B AR S B L-Arg (200 mg/ke-d ) Y
TRAVKIESE, 3 4T RIFLE 4T 21% W EA
Tl B IE R KSR 256 8 JHl.
1.2 FHik
121 MAGHR 34RO TAER1E.
3. 8 JEmF e H, FrikE, H 10% KA
f (0.35 mL/0.1 kg ) JE I SRR fS AL FE Ui
TG HUFAEAE T EP &, B -70°CUkF NARAE,
JAT Western blot & .
1.2.2 A PI3K f» PKB 4 iA #9 # | (1) &
HEEARR SIS FREfFEE R, 8 TEOEP. #%
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FHAN MR o PRSI 0K, H 2 R 3. S50k
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14000 rpm Z.0> 5 min, B EVEW. 7E LIS INA
5x AAMEZEM, F PCRAYH 99.9 °C 10 min, WA
TR U] 8000 tpm 5.0 2 min, HUFIHW. BT 4°CH:
45 TR PI3K A1 PKB AR IL, (2) A
WERE RO . F22 IR BCA B P v B 52 T30 5 AS562
WG EEE ., FH Excel 25 ARl ZE, H4EFR
HEMZ R FA AR E A E.  (3) JFE PIBK
1 PKB (1A Z235: JH Western blot 35 A K I T i
ZHZ PI3K 1 PKB 2N SR Image J EHSAL
FRARXT Western blot 25 A T BE /08T, 11 EAG I
+ (PIBBK F1 PKB ) 5MXHR B -actin & 5547 1Y
T L U
1.3 HITFESH

K H SPSS 13.0 Gtk At T8 s e it o3 o
T TR + bRifE2E (Rxs) FoR, L4l
PR 2208, 2R 1A A EL AR LSD-¢ K16
P<0.05 NESA G E X,

2 #R

2.1 3 AfFRERE ST PIBK EERIE

1 JE . 3 JEAT 8 JEIT LAY 2 A1 FRUTFIE PI3K [
Fk e BARTIEW 4 (43%] P=0.010, 0.037,
0.043) 5 1 J& B+ 4 A7 BRUHIE PIBK A9 3% 35 &
BRI (P=0.045) , HSIEWAMILLE R
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TGt X (P=0.503) . 3 &A1 8 J& i
FF BUHIE PI3K /9 3K 140 T IE 8 2 A AL 2 2
b, HIEWH., BRI 2E R G E L
(P>0.05) . Wk 1, K1,
2.2 3 AFRERE SR PKB EB %KL

1 JEA 3 e 3 AT BURIE PKB A 2R iA 1 22
S TG FE L (P>0.05) o 8 4L
JFHE PKB )21k & B B AL FIE R 41 (P=0.008 ) ,
T AT BUTFAE PKB 8 255 5 B I8 & T ALl
(P=0.039) , HS5IEWHHEKES TS ITHE XL
(P>0.05) . W%E2, K2,

*1 SAFRERESAEPIBKEARIKLEE (x+5)

25 53] ik 18 3 J& 8 J&l
IR 6 0.65+0.03  0.54+0.04 0.56+0.06
FRAIZH 6 0.59 £0.04"  0.49+0.03" 0.49 £ 0.05"
+ 4L 6 0.63+0.04" 053+0.03 0.52+0.06

FAH 9.764 7.192 4.270

P <0.001 0.003 0.022

ar SIEWAILE, P<0.05; b: SHEEAMIL, P<0.05

1 2 3 1 2 3

PI3K B -actin

B 1 3 AFREIESATAE PISK EARIEE 1: IEH
;2. BRI 3. T4,

®2 SAFREHESFEPKBEARIELE (x+s)

2] ki 1 )4 34 8 JHl
IEH 4L 6 0.76+0.05  0.68+0.05 0.62+0.03
TR 6 0.72+0.05  0.65+0.04 0.56+0.04"
T 6 0.73+0.03  0.68+0.06 0.62+0.05

FAH 1.506 1.282 9.334

Py 0.237 0.291 0.001

a: SIEWAIHEE, P<0.05; b: SHEILME, P<0.05
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MIIEH iz, IR 2 A s AR B 2, A
TS E IR 1y &4 P,

Sun % 1 & BUAE PEPCK i B 2235 1/ B
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PRI SR, PI3K AN 3k 5 26 A 2%
%o

PKB 1 M Ji & 2 52 /R Fl PI3K " ¥iff 4% 19 4
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W LBW A7 BUSZAE 9 TR 19 s B AT B2 i F PI3K 1%
S B SR, R PI3K AR Rk R, il
HF Ui N PKB (U BERR (L FE B 55, {H LT PKB
FOEM R IR, HERE T A R 2 R



FISEFEIM
2013 4F- 8 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.15 No.8
Aug. 2013

1 2 [l RG240 X 3 28 B ) SR O 0 5
B 7 AW AT RE [F A AE PKB 263k R G M0 B i
FEAG, TN PKB 16 A By BREAS:, o LT g 5 2R 3l
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