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[Abstract] Objective To observe the effects of erythropoietin (EPO) on the behaviors and abilities
of spatial learning and memory of kainic acid (KA)-induced epileptic rats. Methods A total of 96 rats
were randomly divided into 4 groups: control group, model group, low-dose EPO pretreated group and high-
dose EPO pretreated group. After treatment with relevant reagents, the behaviors of rats in each group were
observed. The abilities of spatial learning and memory were evaluated by Morris water maze test.
Expressions of apoptosis - related factors: p38MAPK, ¢ - Myc and caspase -3 were detected by Western
blotting. Results Behavior observation showed seizures in EPO groups reduced (P = 0.000). Compared
with model group, rats in EPO groups had significantly reduced escape latency in positioning navigation
trial (P = 0.043, 0.000), significantly prolonged first quadrant latency (P = 0.000, 0.000) and increased
platform crossing index in spatial probe trial (P = 0.000, 0.046), expressly in high-dose EPO group (P =
0.000, for all). Expressions of p38MAPK (P =0.000, 0.000), ¢-Myc (P =0.009, 0.000) and caspase-3 (P =
0.003, 0.000) in rat hippocampus were significantly decreased in EPO groups than that in model group,
expressly in high-dose EPO group (P =0.040, 0.030, 0.048). Conclusions Erythropoietin can reduce the
attack of epileptic rats and increase the ability of spatial learning and memory in KA-induced epileptic rats.
The mechanism may be associated with depressing the expression of p38MAPK and downstream c¢-Myc and
caspase-3, finally reducing neuronal apoptosis.
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Table 1. Racine scale of epileptic attack rats in different
groups [case (%)]*

Racine scale

Group N
0 1 2 3 4 5
Control 24 24 0 0 0 0 0
(100.00)  ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00)
Model 24 0 0 0 5 7 12
(0.00) (0.00) (0.00) (20.83) (29.17) (50.00)
Low-dose 24 0 0 8 12 4 0
(0.00) (0.000 (33.33) (50.00) (16.67) ( 0.00)
High-dose 24 2 7 9 6 0 0

(8.33) (29.17) (37.50) (25.00) ( 0.00) ( 0.00)
*H=78.933,P=0.000

F2 A AL FEZH KR Morris 7K 2 B S 56 39 56 T (R 399 K
575 1 IR A5 B I (] A 28T B YR HLAR ()

Table 2. Comparison of escape latency, first quadrant
latency and times crossing platform among different groups

F+5)
Group 1 Escape  First quadrant  Times crossing
atency (s) latency (s) platform (times)
Control (1) 24 12.59+2.01 59.90+5.03 13.63 £1.97
Model (2) 20 28.42+2.22 32.14+3.50 6.15+1.50
Low-dose (3) 22 26.93+2.27 40.42+3.31 7.27+1.83
High-dose (4) 23 22.26+2.83 56.90+3.67 11.57 +1.80
F value 209.769 243.438 85.727
P value 0.000 0.000 0.000

F=3 AA AL PR KB Morris 7K 28 B SE 56 3k i 75 AR 4 K
S 1 GRIR A5 B 6] RS R F B UCRIRY P A

Table 3. Paired comparison of escape latency, first
quadrant latency and times crossing platform among
different groups*

Paired Escape lc ) First quadrant Times crossing
comparison scape latency latency platform
(1) :(2) 0.000 0.000 0.000
(1) : (3) 0.000 0.000 0.000
(1) = (4) 0.000 0.011 0.000
(2) = (3) 0.043 0.000 0.046
(2) : (4) 0.000 0.000 0.000
(3) : (4) 0.000 0.000 0.000
*P value
Hoo®
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Table 4. Comparison of expression of p38MAPK, ¢ - Myc and BAEAE I () 5 ¥ 5 ¥R SR 5

caspase-3 among different groups (x +s, x10°)

(STATS) 5 5% S8 . (2) B I8 B ALE=-3

4 (PI3K) /22 A R/7 2 R P4 (AKT) 5

Group N P38MAPK C-Myc Caspase-3
Control (1) 24 0.72:0.26 0.76 £0.30 2.11£0.30 S S (3) T -«B(NF-kB) 5 5
Model (2) 20 2.83+0.29 2.20+0.22 3.02+0.46 258 % . EPO/EPOR B 5 ¥ 538 1% 31 JE
Low-dose (3) 22 2.23+0.39 1.96+0.29 2.65+0.41 WM — 3 5% , 76 SR e 1 00T, 20 40 2R i S
High-dose (4) 23 2.02+0.35 1.77 £ 0.34 2.42+0.37 VKT S0 A . 4 STAT/MAPK f3 2 4%
F val 167.455 107.135 21.633 » .

e S5l B . P3SMAPK 15 5 #% % il B 2
P value 0.000 0.000 0.000

MAPK, mitogen -activated protein kinase, £ 2 5y S5 TE B IS . The

same as table below

x5
TR 14 T T L 3
Table 5.

caspase-3 among different groups*

AN TR Ak B 2H I R T 4 2 p38MAPK L c-Myc Al caspase-3 3R ik

Paired comparison of expression of p38MAPK, c¢-Myc and

MAPK i 32 2% 51, AN {UAE 5 RE F N
J R A AR I BB 5 AT 4
AR B AR, I 55 O T LS S0
P, X2 Sc s R B, p38MAPK B
il 35 SB202190 E A HrfsmfE H , 5 H A
TS E TR T K. R W p38MAPK

Paired Paired

El: ; E:s; 0.000  0.000  0.000 izz ; E4; 0.000  0.000  0.000 B A o PISMAPK U BUAS R c-Myc, 7T KL
(i) 0000 0000 0007 | (3):() 0040 0030 0048 L S TP 2 B2 W 2 o e sy PR 0 9
*P value 22 T DR Bt S R 3Rk, R4 440 i 43 Ak RN A
T Z M Al N . Caspase-3 /&1 1- %

Gomel et L e Relﬁj;ﬁ (";0118(3)“ far F R — B, 2 i T AT 0 fe A 3800

PISMAPK | s SN G e— 4] -, AT {5 20 B 40 A RN A M R AR
P R i 2 1, AT 1 K 1 b 28 oo R T

Ve — S S — 7 FHR . WEITIE S, £ A0 i A A E G i

Bractin . — S — 42

MAPK , mitogen-activated protein kinase , 43 22 ) %4 5 3% 76 25 [ 34
Western blotting 72 6 Wl 4 2H K Bl 1 ™ 2H 21 p38MAPK . c-

1
caspase-3 ik £ 1L,
Figure 1
of p38MAPK, c-Myc and caspase-3 in rat hippocampus.

Western blotting was used to detect the expression changes
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