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Treatment of moderate traumatic brain injury in mice by coadministration
of nerve growth factor and penetratin
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[ Abstract]  Objective To evaluate the therapeutic potential of nerve growth factor ( NGF) with penetratin on
moderate traumatic brain injury (TBI). Methods The effect of various cell-penetrating peptides combined with NGF on
membrane penetration was analyzed by fluorescence immunocytochemistry in cells in vitro, and the optimal molar ratio was
selected. Subsequently, rotarod performance and Morris water maze tests were performed to analyze behavioral changes of

the moderate TBI mouse model in each group after administration, including coordinative motor ability and the spatial
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memory function. GFAP and NeuN protein expression was observed by immunohistochemistry. Results

Fluorescence

immunocytochemistry showed that the content of NGF protein in cells of the NGF/penetratin group was significantly higher

than that in the other groups, and the fluorescence intensity was the highest at a molar ratio of 20 : 1 ( penetratin; NGF).

Behavioral test showed that the coordination motor function and spatial memory ability of mice in the NGF/penetratin group

were significantly better than those in TBI and NGF groups. Additionally, NeuN protein expression in brain tissue of mice

in the NGF/penetratin group were also significantly higher than that in TBI and NGF groups, while GFAP protein

expression in brain tissue was significantly lower than that in the two groups (P<0.05). Conclusions

Penetratin as a

drug delivery carrier promotes NGF to cross the blood-brain barrier and enter damaged brain tissue, which has a good

therapeutic effect on moderate TBI mice.
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Note. bEND. 3 nucleus was labeled with blue fluorescence. Green fluorescence labeled NGF antibody. Merge is the fusion channel.

Figure 1 Observe the uptake of NGF protein by cells with fluorescence microscope
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Note. A, HE staining results of brain tissue sections of mice after moderate TBI(n=3). B, mNSS score of mice after moderate TBI.

Figure 3 Analysis of brain injury in moderate TBI model mice



o [ H A PR A 235 2023 4E 8 A5 33 %45 8 ] Chin J Comp Med, August 2023, Vol. 33,No. 8 119

A BDD *
60 -e-a £ 57 N
=
&b %E 4- M
@ o +c XE73
~ O . = .= *
§:40 NiagR=i
22 +d o " &3- 1
K= Eow
#1g —-—c %gg
993('3 . =27
o) 2 f s & #
# 3 201 © gbg 4 #
EL‘S:]— T
“3
0 g
T T T T T >
1 2 3 4 5 “
I 1) (d) Time
*
1 \d
*
C ’—|* D
5 01 — 2 501
S8 =
J_%g 40 in‘csnuzlo—
L il
EE. 304 @88,
228 B
B 7 5 HE
g & 20 5’8 20 -
= o = o 5
=) o &
& =
fﬂﬁg 10 EE 10+
m e m g
D:IIQ) o
~ 0 - a~ 0 -

1 :a;Sham £ ;b . TBI 41 ;¢: NGF {EFI 41 ; d . NGF & 575 41 ; e : NGF/ penetratin {520 ; £ NGF/ penetratin 7841, A bR B &
PSS L7 5 U8 G FARG MRS B I IE] 5 LG ;D2 HARG MRS B 42 5 1L, 5 Sham AR LE, *P<0.05; 5 TBI 41 NGF K5 B4 \NGF =57
H2H NGF/ penetratin {4158 NGF/ penetratin B FH4AH L, * P<0. 05,

4 Morris /K2R F LRI ZER (n=8)
Note. a, Sham group. b, TBI group. ¢, NGF low does group. d, NGF high does group. e, NGF/penetratin low does group. f, NGF/penetratin high
does group. A, Escape latency. B, Number of cross the platform during the testing period. C, Percentage of stay time in target guardant. D,
Percentage of path staying in the target guardant. Compared with the Sham group, *P<0. 05, Compared with the TBI group, NGF low dose group, NGF
high dose group, NGF/penetratin low dose group, or NGF/penetratin high dose group, * P<0. 05.

Figure 4 Morris water maze test results
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Note. I, GFAP protein expression in brain tissue of mouse. Il , NeuN protein expression in brain tissue of mouse. A/E, Sham group. B/F, TBI

group. C/G, NGF group. D/H, NGF/penetratin group.

Figure 6 Immunohistochemistry results of mouse brain tissue
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