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Abstract

Objective: To compare the effect difference of erythropoietin therapy on cognitive function in
traumatic brain injury rats with different month-age, and to explore its effect on neural plasticity.
Methods: 1, 2, 3 month-age healthy male SD rats were selected, and the CCI method was used to
make the severe traumatic brain injury model, which was divided into intervention group and
control group. The intervention group was treated with Epo intraperitoneal injection after 1 week,
and the control group was injected with equal saline. After 4 weeks of modeling, Morris Water
Maze test was taken for each rat, then the hippocampal immunohistochemical staining were done
for detection of GAP-43 and Syn after final execution of all rats. Results: The improvement of spa-
tial learning and memory ability of 1 month-age rats was the most obvious, compared with the
control group, it reached a significant level. However, the improvement of cognitive function of 3
month-age rats did not reach a significant level. In the same treatment time and dosage, the level of
GAP-43 and Syn expression in hippocampus of 3 month-age group was significantly different from
the control group, especially the level of Syn expression in the 1 month-age group after treatment.
Conclusion: Regardless of adult or underage rats with traumatic brain injury, Epo therapy has a
certain promoting effect on neural plasticity, but the effect of adult rats on cognitive function is
less obvious than that of underage rats, or it may take longer period of time to manifest.

Keywords

Traumatic Brain Injury, Controlled Cortical Impact, Erythropoietin, Cognitive Function,
Rehabilitation

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

I 53 TR A0 26 S BOR AR =y, T AR AR M A B 32 B AR R [ 1]0 TR W\ R RS 2 3 G v A
A WHER 2 —, MEE R KIS SR E . HATmR B FIIZRGIT N E, A
B KN IR 20 AE VR T i A3 J5 W\ RN B 0G5 T 5k = (8 E S SR A [ 2]
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12 h.

2.2. CCI =834 &

IEREHT N 10%7K-5 & L 0.30 mg/kg [ IS IEAT RIS . 4 K BRUE 7€ 72 Kopf MARE R3¢ & I,
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Table 1. Changes in evasion latency of water maze test in each group

= 1. B E N R AT

HOREE R II(FD)
A5 Gk
Xt B ZH(n = 10) 1RITH(n = 10)
1 HidH 20 66.52 +3.77 46.78 + 8.72"
2 HiddH 20 67.73 £3.56 48.35+9.33"
3 HigH 20 66.88 +3.63 56.77 + 10.23
FENTREAAMLL, P<0.05; BXEAEANTEZEER, 1 HRREM 2 ARAT BT A5 RAMLL, BESI#EREP

<0.05); 1H 3 AR4LiAT A S IRAME, BRITFZERP > 0.05).

2) I K R E IR AR G PR A5 B IR AR Ak S K BRI A TEAZ ThBE, A H S 4 R I 2 f ik 4
R0 2,

Table 2. Changes in target quadrant residence time of water maze tests in each group

2. FEKEENR BIRRIRIFEREE

bR G IR 152 B IR 1] o e IR 1 17 2 EE (%)

25 B
HHEZH (n = 10) 1697 4(n = 10)
1 H#dd 20 343+33 544+6.6"
2 Ak 20 37.5+5.6 42.5+9.0
3 Hikd 20 36.4+5.5 449+8.8

PEXHIRZAILL, P <005 FxRANLRERSR: 1| HRHEPRTH S RAML, HHiF¥2REP<0.05); H2
JEALA 3 AR s, T A SxT AL, BHEGHEZERP > 0.05).
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Rk mE 1L, K2,

Table 3. Comparison of IOD values of GAP-43 and Syn positive cells in the hippocampus of rats in each group
3. BEARBDX GAP-43 # Syn FRME4AME 10D {EXTEE

GAP-43 Syn
ZH ) n
X4 (n = 10) VRITH#H (1N = 10) X R (n = 10) HITHM = 10)
1 H#sdd 20 22,572 +2376 38,847 +2358" 10,322 + 523 40,372 + 6433"
2 el 20 21,342 + 1378 32,829 + 203" 8357 £379 17,453 + 3870"
3 A 20 20,765 +2216 30,564 + 5378" 6576 + 577 17,357 +1079*

FER R4, P<0.05; "SXIRAMEL, P<0.01; $XRAYTEEZER: =AMNAAEIT A SHRAMEL, GAP-43
A1 Syn ¥H G ZRP <0.05); 1 ARG ASSRAMIL, Syn BREESIFEERP <0.01),
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Figure 1. Immunohistochemical staining of the hippocampus of rats in each group showed GAP-43 positive cells (blue,
magnified at 200 times). A: the control group, B: 1-month-old group, C: 2-month-old group, D: 3-month-old group
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Figure 2. Immunohistochemical staining of the hippocampus of rats in each group shows Syn positive cells (blue, magnified
at 200 times). A: the control group, B: 1-month-old group, C: 2-month-old group, D: 3-month-old group
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JHik Epo yGIT AT ALK 1 BUME SR FIARAE RS fi o Z4E . FLIRIELIT R )G Alzheimer %55 55 55 3% 11 S 4
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3 HE R BRI T A8 et 3 A 3 B MK . IR T DA 30, KR H #%FF Epo Bt 4%
JE NI BE RIS T RUAFAE — 5 IIREIA, AR R K R ST RE S AT . A 7045 15 S SRl R BIE T 45
—5, —IERIREAA 2 W T H A JLBR A AL6] [13].
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