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[Abstract] Objective To study the expression of Aktl in hippocampal neurons in temporal lobe
epilepsy, and explore its role in the development of epilepsy. Methods Two hundred and ten healthy
adult male Sprague-Dawley (SD) rats were randomly divided into normal group (n = 10), lithium chloride
(LiCl) group (n =10) and epilepsy group (n = 190). LiCl-pilocarpine (PILO) was used for animal model of
epilepsy. Total protein was extracted from hippocampus and rat brain slices were obtained at different time
points (0 h, 1 h, 6 h, 12 h, 24 h, 48 h, 7 d, 10 d, 30 d, 50 d) after status epilepticus (SE) in normal group
and LiCl group. Western blotting technique was used for detection of total protein in the hippocampus, and
gray value was analyzed by Quantity one software. Immunohistochemical staining was used to detect the
expression of Aktl protein in the hippocampus and microscopic counting method (x 200) was used to
quantify positive nerve cells in hippocampal region. Results Compared with the control group, the
expression of Aktl protein in the hippocampus in epilepsy group was significantly increased at the
beginning of SE and achieved to the peak at 30 d after SE (0 h: 4.09+£0.04, t =2.445, P=0.034; 30 d: 0.52+
0.03, t =1.214, P =0.002). The expression level was quickly reduced and was lower than normal value at
24 h after SE (0.27 = 0.06, ¢t =4.294, P = 0.000), and no significant differences were seen at other time
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points. In comparison with LiCl group, the Aktl protein expression in hippocampus in epilepsy group
began to decrease at 1 h after SE, and reached to the lowest level at 24 h after SE (0.27 £ 0.06, t = 4.134,
P =0.000). At 48 h after SE the Aktl expression began to increase and achieved to the level of LiCl group
at 7 d after SE. In immunohistochemical staining: Aktl protein positive cells in hippocampal CA3 area
immediately increased after SE and achieved to the peak (46.70 = 2.90) at 12 h after SE, but decreased to
normal level (16.20 +2.50) at 48 h after SE. The positive neurons increased again (25.00 = 2.30) at 10 d
and reached to peak level (44.10 + 1.80) again at 30 d after SE, but began to reduce to normal level (22.30 £
2.60) at 50 d after SE. In LiCl group, Aktl protein expression in CA3 area was higher than that in normal
group at 0 h (P <0.05). Aktl protein positive cells in CA1 and CA2 areas showed no significant difference
among different groups (P> 0.05, for all). Conclusion The dynamic process of Aktl protein expression in
hippocampus and the CA3 area of hippocampus after SE showed a higher, lower, and then higher
presentation, suggests a possible cellular protective effect against apoptosis and promotion for cell survival.
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0.034;30 d:t=1.214,P =0.002) ; K 1EJ5 24 h F ik M
R 2 e R KOE R T IE R A (1 =4.134,P =
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group) C R EIRA)T 0 h(0 h after SE) D Fi 52208
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(the same in Figure 2)
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Figure 1  Aktl protein expression reaches to the lowest level

at 24 h after SE, and achieves to the peak level at 30 d after SE
(Oh, 1h,6h, 12h, 24 h, 48 h, 7d, 10d, 30d, 50 d after SE)
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Figure 2 The comparison of the relative gray values of
Aktl protein expression in the hippocampus among
different groups (0 h, 1 h, 6 h, 12 h, 24 h, 48 h, 7d, 10 d,
30 d, 50 d after SE)
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Table 1. The relative gray values of Aktl protein
expression in the hippocampus in different groups (x % s,
relative gray value)

41 5 FEARBIEL Akl 1 FAd P
TE X IRAL(A) 10 0.42+0.05
FALAL(B) 10 0.47 +0.09
T R 20
0h(C) 5 0.49 +0.04
1h(D) 5 0.41+0.07
6 h(E) 5 0.36 +0.07
12 h(F) 5 0.35+0.07 5472 0.007
24 h(G) 5 0.27 £0.06
48 h(H) 5 0.35+0.06
7d(1) 5 0.40 £0.05
10d()) 5 0.42 +0.04
30 d(K) 5 0.52+0.03
50 d(L) 5 0.43 £0.04

T2 AN Ab BE2H K B AR I ) T D X Akl B R
KKV 1) 22 T T LE 45

Table 2. The paired comparison of the relative gray
values of Aktl protein expression in the hippocampus
among different groups at each time point

HEIPH L ¢ PME | HHEMMELE  ofE P1H
A:B 1.086 0.117 B:C 0.454 0.557
A:C 2.445 0.034 B:D 1.177 0.034
A:D 0.260 0.565 B:E 2.157 0.002
ATE 1.560 0.093 B:F 2.353 0.010
A:F 1.820 0.053 B:G 4.134 0.000
A:G 4.294 0.000 B:H 2.481 0.002
A+ H 2.004 0.089 Bl 1.520 0.096
Al 0.632 0.922 B:J 1.135 0.137
A:] 0.000 0.933 B:K 1.179 0.097
A K 1.214 0.002 B:L 2.062 0.511
A:L 1.086 0.355
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O, B0 Bad ., 2 B B2 K A E R -9
(caspase-9) B H F-kB(NF-kB) %, it F 2 M A K
DR 111 35 & 4 AR, 28OS T 3 4 02 1 40 A 0
N E BB TR

H A, A ¢ Ak 76 5505 A& A I 1Y 23K K AE & 9%
B b i VR T B 92 45 SR 3R T, A 2 i iy o ] i o
Akt SZ B AR 28 S0 AR B A T, DT 980 20 98 3 AR B 7
ML ILHET: . Goto % "HI ] Western blotting 7
S DU S8 A0 AR - VT B R A R R R R BT B IX BB R
LR (ILK) A BR(NPY) 5 85 R fb Akt Z 0] 1)
KR, RO R SRS 5 KT8 b Ak 235K
I T L BEOR Ak K KT 1 TR AT RE X 9

R RS KRS X goc HA R ER. A
¥ Western blotting £ Wl 45 S W 755, 9 i 457 22 R 40
B RS R 5 22 R A5 30 R B R RO 5 IX Aktl
R IR KBTS R 2 RS 24 b i
Aktl FIKIKF W 0 BEAR , R WU R 20 S R AR5
Akt B 7R 5 X ) F 08 RO TH R R BRIK R AE S
WIHET RS, S MRS RA
R—30, T HE S Goto 5 R M 2 201k 109 4% 1sF 1) 5
Aktl B [ R R A0 5%, I HL 0% IR 1k 38 1 5T k3
B, BB s 8k 2 g o 25 21
R, Akl 2 R IR TR T A T CA3 X
PR T, CAL A CA2 KA A /D ik o WU+
SRS B D CA3 X Akl H AR B KEF R IET
KAETG 12 h iKW (E /K-, 48 h B 22 1E F L & 1E
5510 RIS TF R, 55 30 RIKIEEKF, 55 50 K&
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o B0 A TR B s R M Ak B 11 Rk AR ML, HLE R
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Akt B (R B A Bl I F RAER 6 h ik {E K
L5 3 R BE R IEEAE K. A RN DA iF
FTAR =5 \h, EARM P, AR Z
Akl FE P B R A 0 T v AR 1, PR Rk AR b
Al RE AR B 18 L Ah L Akt 2B 4 O Akel L Ake2 Al
Akt3 2L 3 B0 AL, Horp Akl A2 A TR 4
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B3 Ot BB AL R, AN R AL BE2H R LA D ek I 0] £ T CA3 X Akl 8 F1RIE FIE SRR U e a(SP — 208k x
200 3a  IEFXMRLALR BT CA3 KA RERK A BT 3b GALHAIR R D CA3 KRB AL BN 3 SRATHF
ORI 1 h REIE D CA3 X AT SEA KRBT 3d EEIAFZORAS 12 h K BUE S CA3 IX Akl 8 F & A K P4 5%

Figure 3 The expression levels of Aktl protein in CA3 area in hippocampus detected in control group, LiCl group and epilepsy
group under light microscope Immunohistochemical staining (SP two-step method) x 200. Expression of Aktl protein in CA3 area
in hippocampus of control group (Panel 3a). Expression of Aktl protein in CA3 area in hippocampus of LiCl group (Panel 3b). Higher
expression of Aktl protein in CA3 area in hippocampus at 1 h after SE (Panel 3c). The highest expression of Aktl protein in CA3

area in hippocampus at 12 h after SE (Panel 3d)
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Table 3. The comparison of number of Aktl positive cells
in the hippocampus among different groups (x +s, cells)

9 5 BEA CA3IXHIME  CA2IXFHIME  CATXBITE
- BI%C Mook H MgoolH Maoc e
EHAFIRA(A) 10 16.80£2.80 0.20£0.50  2.60+0.90
SFALAIA(B) 10 24.80+2.50 0.20+0.50 2.20=1.00

T A A R 4
0h(C) 5 19.30£2.60 0.20+0.40 2.40+1.00
1 h(D) 5 29.60£2.30 0.20x0.40 2.50%0.90
6 h(E) 5 39.90£3.10 020040 2.20=1.00
12 h(F) 5 46.70£2.90 0.20x0.40 2.40=0.90
24 h(G) 5 33.70£2.10 0.20+0.50 2.20+1.00
48 h(H) 5 16.20£2.50 0.20+0.40 2.10+1.00
7 d(1) 5 1550£2.30 0.20+0.50 2.20+1.10
10d()) 5 25.00£230 0202040 2.30%1.00
30 d(K) 5 44.10+£1.80 0.2020.50 2.30=x1.10
50 d(L) 5 2230£2.60 0202040 2.20=0.90
FAE 15.564 0.083 0.647
Pia 0.005 0.986 0.904

FTa A b4 DU B E) AT S CAS X Akl H FH
PR 22 0 EL F Y 2 P AL

Table 4. The paired comparison of positive Aktl protein
expression in the hippocampus at different time in different
groups

10 P 4 L off P | 4L i PMA
:B 4.766 0.000 B:C 3.410 0.000
A:C 1.463 0.000 B:D 3.160 0.000
A:D 7.899 0.000 B:E 8.478 0.000
A:E 12.365 0.000 B:F 12.790 0.000
A:F 16.586 0.000 B:G 1.219 0.000
A:G 10.797 0.000 B:H 5.439 0.000
A:H 0.357 0.089 B:1 6.122  0.000
Al 0.802 0.064 B:J 0.132 0.822
A:] 3.123 0.000 B: K 14.009 0.000
A K 18.339 0.000 B:L 1.550 0.000
AL 3.219 0.000
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Figure 1 Light microscopoy findings.

Figure 2 Desmoplastic region of tumor tissue is rich in elongate GFAP-positive glial cells
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Immunohistochemical staining (EnVision)
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