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[Abstract] Background Inflammation after traumatic brain injury (TBI) could exacerbate
secondary brain injury, resulting in neuronal apoptosis and neurological deficit. It is confirmed that
recombinant human erythropoietin (thEPO) plays an important role in neuroprotection after brain injury.
This article discusses the potential mechanism of rthEPO therapy that promotes the neurological function
recovery after TBI by observing the changes of neutropils and neuronal apoptosis in the brain tissue of mice
after fluid percussion injury (FPI). Methods Adult male C57BL/6 mice were randomly divided into 4
groups: Sham group, TBI group, thEPO group and normal saline (NS) group. On the first, third and seventh
days after FPI, 3 mice were randomly taken from each group, the brain tissue of which was obtained. Then,
immunohistochemistry was adopted to observe the expression of myeloperoxidase (MPO) positive neutrophils

and Caspase-3 positive neuronal cells in the hippocampal area. During seventh to eleventh day after FPI,
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10 mice of each group were subjected to Morris Water Maze Test and escaping latencies were recorded.
Results Compared to Sham group, the number of MPO positive neutrophils began increasing from the first
day after FPI (P =0.000, for all) and reached the peak on the third day (P =0.000, for all) in the TBI group,
NS group and rhEPO group, but reduced on the seventh day (P =0.000, for all); whereas Caspase-3 positive
neurons increased significantly 1 d after FPI, peaking on the seventh day. However, the increase of MPO
positive cells and Caspase-3 positive neurons in thEPO group was not obvious. Compared to NS group,
MPO positive neutrophils and Caspase-3 positive cells reduced significantly in thEPO group (P = 0.000, for
all) 1 to 7 d after FPI in the observed time points. In the Morris Water Maze (MWM), the latency of mice
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in thEPO group reduced as compared to the NS group from the third day after FPI (P = 0.013). The
differences were statistically significant as time went on (P = 0.011, 0.000). Conclusion The cognition

recovery of mice after FPI can be promoted by rhEPO treatment, the potential mechanism of which is

related to reducing inflammation and neuron apoptosis and promoting neural function recovery.
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Figure 1  Optical microscopy found brown MPO positive cells in the hippocampus after FPI in each group Immunohistochemical
staining (PowerVision) x400. Sham group (Panel la). TBI group (Panel 1b). rhEPO group (Panel 1c). NS group (Panel 1d)

R Q5 25 AL/ A [ LE I [0 5 R 43 000 v 5 X B it

Ay Bl B P 24 L B9 EBE (5, AS/HPF) F2 Q545 L/ BUR R BLEEI 8] 25 8 155 00 9 2 [
Table 1. Comparison of MPO positive cell numbers in each B8 2ok AR Ak W T PH PR 40 M S A TR TR B g
group at different time points after FPI (v +s, /HPF) Table 2. Paired comparison of MPO positive cell
T ekt numbers in each group at different time points after FPI
Group
1d 3d 7d Paired P value
Sham group (A) 6 1.83+0.75 1.83+£0.75 1.67+0.82 decomparison 1d 3d 7d
TBIgroup (B) 6  12.00£1.26 18.83+1.17  6.00+0.89 A:B 0.000 0.000 0.000
rhEPO group (C) 6 5.00+0.89 9.33+1.97 2.83+0.75 A:C 0.000 0.000 0.000
NS group (D) 6 12.17+1.17  19.00+1.41 5.83+£0.98 A:D 0.000 0.000 0.000
F value 147.949 211.197 37.704 C:D 0.000 0.000 0.000
P value 0.000 0.000 0.000

B W E (¥ P =0.000), FHEEFETR(BP= PEM TR H R, Z R ST X (P =0.085)
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Table 3. Comparison of Caspase -3 neuron numbers at
different time points in each group after FPI (x s, /HPF)

Time points

rthEPO 41

Optical microscopy found brown Caspase-3 positive cells in the hippocampus in each group
x 400. Sham group (Panel 2a). TBI group (Panel 2b). thEPO group (Panel 2¢). NS group (Panel 2d)

2d  AEREIKA

Immunohistochemical

Fa Q)5 A5 /N BUAS TR WL I (] B 4 0 v T X
Caspase-3 FHYE M 28 T H Y T LG 3¢

Table 4.
numbers in each group at different time points after FPI

Paired comparison of Caspase - 3 neuron

Group

1d 3d 7d Paired P value
Sham group (A) 6 2.00+0.63 1.83+0.75  1.67+0.82 Lo pansen 1d 3d 7d
TBI group (B) 6 11.00£1.26 19.00+1.41 28.33+1.21 A:B 0.000 0.000 0.000
thEPO group (C) 6 4.67+0.82  9.67+1.63 13.83+1.47 A:C 0.000 0.000 0.000
NS group (D) 6 9.83+1.17 18.00+1.41 29.50+1.05 A:D 0.000 0.000 0.000
F value 107.920 214.278 774.403 C:D 0.000 0.000 0.000
P value 0.000 0.000 0.000
BT EE L (P=0.000,%5~7). SAEMILKA - @

A EE , vhEPO 2/ BRI 2R 5 10 2 K s ol R 2 gt W
o (P =0.335,0.252) s HIITZR 5 3 KL, rhEPO
21 /I R0k 3B R IR 09 45 4 (P = 0.013) , I 4 5 = I 2k
455 (P=0.011,0.000) .
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Table 5. Comparison of latency of mice in MWM in each group at different time points (¥ s, s)
Latency at different time points
Group N
1d 2d 3d 4d 5d
Sham group (A) 10 57.13+2.49 53.25+2.22 35.12+8.91 2525+ 5.08 19.84 £5.70
TBI group (B) 10 59.05+1.19 56.13+3.37 48.34+4.99 40.58 + 8.75 35.18 +8.03
rhEPO group (C) 10 57.02 +2.27 53.36+3.58 38.15+9.79 30.59+10.70 23.26+5.90
NS group (D) 10 58.05 +3.05 56.13+3.37 49.50 + 1.05 40.12+ 6.15 34.25+4.66

F6 QIG5 A /N BUAS R VLGS I H] 5 Morris 7K 2 7 572 48 ik
eV R o I U 9 25 4 BT 3R

Table 6. ANOVA for repeated measurement of escaping
latency in different groups in MWM at different time points

&

®7  QIFE AL/ BUAS [ UL 48 I [8] 45 Morris 7K 28 B 52
6 308 s TSR 400 ) T LR

Table 7. Paired comparison of escaping latency in
different groups in MWM at different time points

Source SS df MS F value P value Paired P value

Method 3496.509 3 1165.503 18.153 0.000 comparison 1d 2d 3d 4d 5d
Time 25995.752 4 6498.938 208.019 0.000 A:B 0.076 0.059 0.001 0.000 0.000
Method x time 1446.688 12 120.556 3.859 0.000 A:C 0.389 0.223 0.002 0.000 0.000
Intra-group error 4498.860 144 31.242 A:D 0.917 0.939 0.426 0.144 0.225
Among group error  2311.339 36 64.204 C:D 0.335 0.252 0.013 0.011 0.000
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