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Abstract

Objective: To compare the effects of EPO therapy on cognitive function and neural plasticity in rats
at different time after adult traumatic brain injury was modeled. Methods: 3-months-old healthy
male adult SD rats were selected to make bilateral frontal lobe severe injury model by CCI method,
which was divided into intervention group and control group. The intervention group was divided
into 3 sub-groups, which were treated with EPO intraperitoneal injection at 1 weeks, 2 weeks and
3 weeks after the model was made. After 4 weeks of modeling, Morris water maze test and immu-
nohistochemical staining were performed in the hippocampus to detect GAP-43 and SYN content.
Results: The improvement of spatial learning and memory ability was the more obvious in the
treatment group at 1 or 2 weeks. The improvement of cognitive function in the treatment group at
3 weeks did not reach a significant level compared with the control group. In the same treatment
dosage (5000 U/kg) and time (3 consecutive days), the GAP-43 and SYN expression in the hippo-
campus of three treatment groups were significantly different from those in the control group, and
especially the GAP-43 and SYN expression levels were the highest in the treatment group at the
beginning of 2 weeks. Conclusion: No matter how early or late the treatment begins (1 - 3 weeks
after the injury), EPO therapy has a certain effect on neural plasticity, but the initial treatment
time of EPO has some effects on the improvement of cognitive function after traumatic brain in-
jury, and the effect of 1 to 2 week groups may be better.
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Table 1. Comparison of escape latency and percentage of target quadrant residence time in water maze tests of each group

= 1. BEKEE MR AR B AR R IR IF B AT B B 4T EEAOEE 4R

£kl ks PEIBEE R I CED) b G BR A5 B B ) 155 B 18D T 43 L (%)
Xof 2 10 66.88 +3.63 36.4+5.5
1 AA 10 56.77 +10.23% 44.9+8.8*
2 A 10 5324717 453+6.7
3 A 10 60.43£9.16 402+37

FEXTIRAMIL, P<0.05; 1 A2 FITMRIGTT LS X R LL, B3 TE DR SR AR G R A5 B I () 05 ST £ R (P < 0.05); {H 3 TG
TSR RAMLL, TG E TP > 0.05).

3.2. BEARIMEARIIEDX GAP-43 1 SYN FAEZAEE 10D {E B N04s R
B A R B T X GAP-43 A SYN BHE4HAE 10D {E M, S5 RSE 2 flE 1, & 2,

Table 2. The IOD values of GAP-43 and SYN positive cells in hippocampus of rats in each group were compared
2. BEKRRIEDX GAP-43 1 SYN FRMELRAE 10D ExTEL

451 1514 GAP-43 SYN
i HEZH 10 20,765 + 2216 6576 + 577
1 AA 10 30,564 + 5378 17,357 £ 1079*
2 JHA 10 32,121 + 3245" 18,545 + 978*
3 A 10 27,434 +3123% 15,342 + 1342*

FEWHRAMEL, P<0.05; =AETFHSXIRAMLL, GAP-43 F1 SYN #95 iit 22 5 (P < 0.05).
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Figure 1. Immunohistochemical staining of the hippocampal area of rats in each group showed positive cells of GAP-43
(Blue. 400 times larger), (A) was the control group, (B) was the treatment group at week 1, (C) was the treatment group at
week 2 and (D) was the treatment group at week 3
1. FERREDIXGEANREER GAP-43 FAMAMEEE, K 400 &), (A)AXRA, B)A 1| AHFHEETT
H, (OR2BFHAETTA, (D)R 3 BFHEETA

®)

© D)

Figure 2. Immunohistochemical staining in the hippocampal area of rats in each group showed SYN positive cells (blue, 400
times amplified), (A) was the control group, (B) was the treatment group at week 1, (C) was the treatment group at week 2
and (D) was the treatment group at week 3
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(RN R0 T R e XS TR ZELAH b8 SRk B8 2 K BRI RT AR U, EPO [RJT 4B IA 7 IR )X T ek 3
oG 3 5 DA RN Ty RE R PRI S8 AE — 58 BORE IR, SRS 1 2 2 JATFAG T 240nT e S 4 .

I 2 4 JE IO B D rh 5 2 I A DGR FR FR(GAP-43 Fll SYN), & I [ (#1765 97 71 £ (5000
U/kg)FIIFFECESE 3 K) T, =ANGYT 4 D GAP-43 Fl SYN Rk /K- FI B A A B Em2ER, o
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