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Abstract

AIM: To clarify whether protein kinase B (PKB)
serine phosphorylation pathway is involved
in the pathogenesis of nonalcoholic fatty liver
disease (NAFLD) induced by high-fat diets.

METHODS: Sixty male Wistar rats were ran-
domly divided into group A, B and C. The rats
in group A served as controls, and those in
group B and C were fed with high-fat diets for
16 wk. Meanwhile, the rats in group C were also
treated with rosiglitazone 4 mg per day. At the
end of 16™ wk, all the animals were sacrificed.
Liver index (liver/body weight ratio), serum ac-
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tivities of liver-associated enzymes, blood lipids,
liver index, fasting blood glucose, fasting plasma
insulin, liver histology and liver ultrastructure
were assayed in all the groups. The expression
of serine phosphorylated PKB was detected by
immunohistochemistry. The liver histological
and ultrastructural changes were observed by
light and electron microscopy.

RESULTS: The liver index, plasma triglycerides
(TG), homeostasis model assessment of insulin
resistance (HOMA-IR), serum activities of ala-
nine aminotansferase (ALT), gamma glutamyl
transferase (GGT) were significantly increased
in group B than those in the normal controls
(3.96% * 0.32% wvs 2.31% * 0.21%, P < 0.01; 2.87
+ 0.3 mmol/L vs 0.56 £ 0.20 mmol/L, P < 0.05;
15.59 + 1.7 vs 1.79 £ 1.7, P < 0.05; 1108.5 £ 0.61
nkat/L vs 231.7 £ 0.23 nkat/L, P < 0.05; 1700.3
+ 0.92 nkat/L vs 158.4 + 0.63 nkat/L, P < 0.05),
while the expression of serine phosphorylated
PKB was markedly lower (34.2% vs 89.06%, P
< 0.01). Macroscopic and microscopic findings
demonstrated that lipid accumulation in the
liver was observed as early as 2 wk after high-fat
diets used used; a fatty liver phenotype devel-
oped at 12 wk; and severe steatosis, mainly as
microvesical steatosis, lobular inflammatory, cell
infiltration and necrosis, occurred at 16 wk. Elec-
tron microscopy showed that the structures of
cell organelle disappeared, and the ruptured mi-
tochondrial crista or vacuole-like mitochondria
was observed. However, the histopathological
and ultrastructural changes were notably allevi-
ated in group C.

CONCLUSION: PKB signaling pathway may be
involved in the pathogenesis of NAFLD induced
by high-fat diets.

Key Words: Nonalcoholic fatty liver disease; Protein
kinase B; Serine phosphorylation; High-fat diets;
Insulin resistance
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fik B
B 5% 9 8 5B 2L R BB AL 5 155
F K R AE TELHRS W I Z Jmbu) P e E R .

ik & Wistar K R60 R, MALA A EF 5t B
L = 20), HAEL@ = 20)F F 5+ F 147 &R
20(n = 20). 2 H A EF. SI5HZH 05+ T #55)
B4R FPR IR 16 wk, 4Ldt, MR A, M B &
FFzh, IFRIELA 2 S B AR LE MGG T AL, S50
AL 3 M) 22 5 B8 B BR AL 0 B &) 8BS B AR T IR
P4 ik

R Sl5416 wkig, I ke LK 89 g
Wi, vet WBCL R R b g fiZ 8 AR A B
FOKRIRL, MMM« mnREMIE L, &
FE AR L ST s 4. Hol = Es .
W By FARIIS 2 ITRES T 45 2B (ALT). -
BRI B R 5 IR EE(GGT) (451 43.96% +0.32%,
2.87+0.3 mmol/L, 15.59+1.7, 136.7£0.26
nkat/L#21700.3+£0.92 nkat/L)4x iE & % P8 40
(2.31%%0.21%, 0.56+0.20 mmol/L, 1.79+
1.7, 125.0+0.14 nkat/L#158.4%0.63 nkat/L)
H8 P B 238 A0 (P<0.013.P<0.05). & 5 20 0F ik
EOHEBBE G FA T H34.2%, 5 EF IR
£0.4989.06%48 YL BA 2.0, 55 (P<0.01).
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1.1 A4 F & Wistar K fl60 ., 745 #2:160-180 g,
W B B K2 5 — I IR B 2% B S 56 sy o,
EAGIES: BEFHP001020085 . 1F 1 14
BEER AR SR LA, LA e /N 22 1 10%,
k71 30%, EOKI(30%, 20FH20%, Ak
175%, HR 2%, BERE 2%, SN 1%, &
JIE Bl R} Ay A 3 3 AR AR I 10% 4% 1, 2% [
M, 0.2% HH LA U, 0.5%0EE. A8 & 3R
F &t 5 (Tarrytown, NY 10591-5079 USA),
HFEH AT, PKBSerd73 %4t W PKBZ 5o [ Hit
ERIE T RIgG/HRP (SA1022, —H)HWIWH
SentaCruzBiotechInc. (Calif. USA). JIH [ EEIE H
Sigma /A .

1.2 7k Pra KRGENPERTR3 d)E, BEPLSY 42
21, 1EH KR Z1(Con, n = 20)45 T il X S 5%,
R IR+ A B (2 = 20) 73l 4h T 5
20%J1 157 1) v 5 BERD w3 MR 20 4 1 n ) 2 4% %)
fid4 mg/(kg-d)MEFE16 wk, 5 2H 9 BHAIF SC it p
B R E TR AR R X 100%. A2 40E
FRETIN: KO whkZEARIKE K MR ML T mL; 28
16254512 h)E I HEZ49(60 mg/kg, ip)ik
1%, FF MO R 4 mL, FFIEHUHRE. 90T
BRI H (T G), JIH [ B (TC)MIEE & 2R (FINS).
FrHCHIEE T-40 o/LI 2 B HREEH . RS
I AR B R ACPUAR R R R
e K AR R 6k B ZHKPTIRE(HOMA-
TR) AR &% 22 BUBFE B AST) ) #) %E : HOMA-IR =
(FBG X FINS)/22.5, ISI = 1/FBS X FINS, HUA
JHAE IS, LB, K7 ), 10 g/Li
PEREE G, AEEY A, VIR R um,

JEM-1220743% & f s, BFAE A WS U0 1 S e 414k
Yett RE e A i S 42K, 4730 mL/L
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= vs) -
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SiE+S183ER 2.98+0.26 135+5 4.55+1.9% 0.01+0.4® R &N

H,0,2: B WIS PE I A A i, EAT HAUE L FIBSA
B WP L 800)A —HL[ Akl E
ProR(E) M), P IAFISABC. A EL
21 min, HRKMPEIRES min. Y Sl BRE
WORE WK T, W 2RIEWS min, S Hm R
Jr. GaBe AL (0] i 4 0 R/ M ot Py 5 P A
R CLRIURL 1) 20 B A BH 2 40 .

Soit #4038 i1 POk mean = SDE R, K
FISPSS 1290 B, 20 1) 2= s FH 5 DRI 32 7 22
T

2 BR

2.1 Fr3gd. Arah Ao A AL3547 10 X HR 4L 5y
B35 82.31%+0.21%H13.96% +0.32%, %
Jt 0 (P<0.01). T HIMA42.98% +0.26%
5w B AR LE 2 57 8 3% (P<0.05) (3R 1). millR4l:
ALTHIGGTZ3 ) 41108.54+0.61 nkat/LF11700.3
+0.92 nkat/L5 [F# 4119231.7+0.23 nkat/LFl
158.440.63 nkat/LAHLLZE 57 . 3% (P<0.05), Hp
ALTHEINSAE, GGTHA 1015, 1 AST LA 55
$9136.7+0.26 nkat/LF1125.0+0.14 nkat/L, P4l
TR EZEFP>0.05, F£1). Fg4l: TGRITC 5
42.8740.3 mmol/LF12.68 +0.26 mmol/L 5 1F
X} 41 1£)0.56 £0.20 mmol/LA11.42+0.15 mmol/
LA 525 2 7.(P<0.05), HH P TGHE Ins-61%,
TCHIIMAE. TSI ET LT G B PG (P<0.05),
JR 5 FZ KPR B(HOMA IR): & flR4115.59+1.7
L5 X AL 0 1.79 + 1.7 0] & T 5 (P<0.05),
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B 24.55 + 1.95 = JE 41AH b W 5 BRAIG
(P<0.05, $2).

2.2 FPREAY R EE R AL TE 0 IR U (i 21,
G, T v AL SRR A 2 2 i 3 R
ZLBCAHIR], ARRAN] WG O, ISR, B AR iR,
) T B 1 S I T K BT /)N 3 R
JFF 0 L 2 HE B 55, A /N TR 7 50 v
R : /N ik s JEF 4 B o R NS SR 1)
N7, LA IR 107 0 2, 050 I 40 A )
B I 107 30 % H 0 W A A, /N AT A X
JEPE S PR BRI, TR AT — e R R IR S R
INTE. BB A : o3 B SR A e MR 2 B B0
2.3 RFREAG AR EE M T AL 1F 5N FZH 41 i A
ST I B B 5 M e U, ZRRE A ORI P 5 R
i B A% R AR Rk, R DR TSR, 2K FGTH]
5T P T 4 L PR K B e B (TR LA v T 4T 4
JHO 5T A e i K ) B U R, 4 I 4 5 A Ok
WO IR BT e (1 1B); B s B 4 i Jot
VA I 77 SR i 2L, 06 7 A RIREL THT PN 5 D9 40 e 8
gk e (EC).

2.4 FFREPK By A A KT 1EH 0 AL A1 R
T 1052375 00T, T U 400 6 1) 5 0k H B ot B 2
59, DURBTA 3, BIPES 1 2£89.06%(KI2A),
BLHRIAUNES, FHYELN ML % N 34.2%(KI2B), 2%
HITZH h66.21%(F20).
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Sy —, MfENPI3-K N7 FEG I PKB/
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