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[Abstract] Objective To explore the therapeutic effect of curcumin on neronal apoptosis,
autophagy and neural renovation in cerebral cortex of mice after traumatic brain injury (TBI). Methods A
total of 90 mice were randomly divided into 4 groups: blank control group (N =12), sham group (N =26),
TBI + NaCl group (N =26, NaCl was pretreated by intraperitoneal injection 30 min after TBI) and TBI +
curcumin group (N =26, curcumin was pretreated by intraperitoneal injection 30 min after TBI). Propidium
iodide (PI)-labeled cell-counting was used to study the cell protective effect of curcumin. Expression of

apoptosis and autophagy related proteins B cell lymphoma (Bel-2), activated Caspase-3, P62, microtubule-
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associated protein 1 light chain 3 (MAPILC3- 1) were detected by Western Blotting. The lesion volume of
cortex was tested by Cavalieri mothod. Results PI positive cells significantly increased 48 h after TBI (t =
26.000, P =0.000; ¢t = 18.520, P = 0.000), and reduced after curcumin injection (¢ = 3.686, P = 0.014); in
cortex lesion area, expression level of apoptosis associated protein Bel-2 decreased (¢ =5.656, P =0.000; ¢t =
3.254, P = 0.008; t = 4.485, P = 0.001; ¢t = 3.150, P = 0.009), expression level of activated Caspase -3
increased (1 = 8.534, P =0.000; ¢ = 3.468, P =0.005; ¢ = 8.565, P =0.000; ¢ = 2.846, P = 0.016), expression
level of autophagy associated protein P62 decreased (t=3.574, P=0.004; t =7.612, P =0.000; ¢t = 3.465, P =
0.005; ¢ = 8.637, P =0.000), expression level of MAPILC3- Il increased (¢ =7.101, P =0.000; t = 7.656, P =
0.000; t = 6.816, P =0.000; t =9.043, P =0.000), curcumin suppressed apoptotic activity by showing higher
expression level of Bel-2 (1 =3.290, P =0.007), lower expression level of activited Caspase-3 (1 =3.520, P =
0.005), lower expression level of P62 (¢ =3.595, P =0.004), and higher expression level of MAPILC3- 1 (¢=
4.954, P=0.000). More tissue damage was seen 28 d after TBI (t=34.813, P =0.000; t=11.172, P =0.000)
but less tissue damage was seen in TBI + curcumin group (¢ =4.525, P =0.003). Conclusions Curcumin
could inhibit neuronal apoptosis and enhance antophagic activity. Therefore, it may induce neuroprotection
and promote nerual renovaion after fraumatic brain injury.
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Table 1. Comparison of PI - positive cells in the

injured cortex of mice among 3 groups (x +s, number)
21 5 1511 %% IF 44 24t it 5 I
RAETZH (1) 6 250+ 0.38
TBI+NaClZH(2) 6 188.60 +15.79
TBI + curcumin 41(3) 6 148.40+17.74
FAE 254.946
P1H 0.000

la

R2 [ Ab B AL/ B2 0 A T % E (LA P 2
JEL KT ) T T L A

Table 2. Paired comparison of PI-positive cells in
different groups after TBI

2H 18] P T L t{H P
(1) €2) 26.000 0.000
(1) €3) 18.520 0.000
(2) 3) 3.686 0.014

1b lc

B1 JerBMEsEmeE PIYE x200 la BRI /NN R AR & BLBH A9 PTBHEANAE 1h  TBI+ NaCl41/h R
TN Bz AR 45 X PTBHAPE 4R i 5 H B B34 H0 1c TBI + curcumin ZH /1N BRI Bz S5 461 475 X PT BH A 4 e %% H A B vk 2>

Figure 1 Optical microscopy findings PI staining x 200 PI-positive cells were not found in the cortex of the mice in

sham group (Panel 1a). Pl-positive cells were increased obviously in the cortex of the mice in TBI+ NaCl group (Panel 1b). PI-
positive cells were reduced in the cortex of the mice in TBI+ curcumin group (Panel lc¢).
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£3 AN/ BTG JF RN R Bel-2 3455 A Caspase-3 P62 AT MAP1LC3- T 35 KK H FLAE (R +5)
Table 3. Comparison of expression level of Bcl-2, activated Caspase-3, P62 and MAP1LC3- Il in the cortex of the
mice in different groups (x £s)

4151 1511 % Bel-2 WG 7 Caspase-3 P62 MAPILC3- 1T
XFHRZH (1) 12 1.55+0.09 0.36 0.05 0.940.04 0.93+0.03
BT (2) 12 1.41£0.09 0.40 +0.04 0.95+0.06 0.94+0.05
TBI+NaCl#1(3) 12 0.68+0.17 0.890.07 0.61+0.08 1.5820.11
TBI + curcumin £ (4) 12 1.07+0.16 0.58+0.09 0.35+0.05 2.00+0.13
FAH 41.292 64.833 79.292 166.346

Pl 0.000 0.000 0.000 0.000

Bel-2,B cell lymphoma/leukemia-2, B 4 it itk B 98/ 1 ML 55 -2 ; MAP1LC3, microtubule-associated protein 1 light chain 3, S A 3¢
1564 3. The same for Table 4

R4 OR[FEALHRLL /N BA5 S KN R T Bel-2  #00E B Caspase-3 P62 FI MAPILC3- T 114 5 1 Lh 45
Table 4. Paired comparison of the expression level of Bcl-2, activated Caspase-3, P62 and MAPILC3- 1T in the
cortex of the mice in different groups

\ Bel-2 PG B Caspase-3 P62 MAPILC3-T

2 1] P Y L

i {8 P1E 8 P1H tfE PE tfE PH
(1) €2) 2.028 0.098 1.865 0.121 0.037 0.972 0.426 0.687
(1) 3) 5.656 0.000 8.534 0.000 3.574 0.004 7.101 0.000
(1) 4) 3.254 0.008 3.468 0.005 7.612 0.000 7.656 0.000
(2) 3) 4.485 0.001 8.565 0.000 3.465 0.005 6.816 0.000
(2) (4) 3.150 0.009 2.846 0.016 8.637 0.000 9.043 0.000
(3) (4) 3.290 0.007 3.520 0.005 3.595 0.004 4.954 0.000
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Figure 2 Western blotting test Expression level of Bel-2 in TBI + NaCl group was lower than control group and sham group, and
expression level of Bel-2 in TBI + curcumin group was higher than TBI + NaCl group but lower than control group and sham group
(Panel 2a). Expression level of activated Caspase-3 in TBI + NaCl group was higher than control group and sham group, and expression
level of activated Caspase-3 in TBI + curcumin group was lower than TBI + NaCl group but higher than control group and sham group
(Panel 2b). Expression level of P62 in TBI + NaCl group was lower than control group and sham group, and expression level of P62 in
TBI + curcumin group was also lower than TBI + NaCl group (Panel 2c). Expression level of MAPILC3- Il in TBI + NaCl group was
higher than control group and sham group, and expression level of MAPILC3- Il in TBI + curcumin group was also higher than TBI +
NaCl group (Panel 2d).

B2 Western blotting KUl 2a
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Table 5. Comparison of lesion volume of different groups after TBI *6 Z:IEM& IEE AL/ BB 5 5 K il B 452 A
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415 W e i 2% T o R Table 6 . F’aired COmpat‘l:SOl’l of the lesion
e volume in different groups after TBI
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