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[Abstract] Objective To investigate the change of metabotropic glutamate receptor 5 (mGluRS5)
expression level in rats with late-stage (the 7th day) traumatic brain injury (TBI) and the role of taurine.
Methods The left cerebral TBI rat models were made by using lateral fluid percussion method. A total of
30 specific pathogen free (SPF) male Sprague-Dawley (SD) rats were randomly divided into 3 groups: sham
operation group (control group), TBI model group (TBI group) and taurine treatment group (taurine group).
Wet and dry weight method was used to measure the brain water content. Real - time fluorescent
quantitative polymerase chain reaction (PCR) and Western blotting were used to detect the change of mRNA
and protein expression of aquaporin 4 (AQP4) and mGluRS in each group. Results Compared with
control group, the brain water content (¢ =4.893, P =0.002), AQP4 mRNA (¢ =6.523, P =0.000) and protein
(t=4.366, P =0.008) expression were upregulated, while mGluR5 mRNA (¢ =5.776, P =0.001) and protein
(t=3.945, P =0.014) expression were downregulated in TBI group. After taurine treatment, the brain water
content (¢t = 2.151, P = 0.140), AQP4 mRNA (t = 1.144, P = 0.432) and protein (¢t = 0.367, P = 0.804)
decreased to normal, while mGluR5 mRNA (t=1.824, P=0.216) and protein (t=1.185, P =0.414) increased

to normal. Correlation analysis showed brain water content was negatively correlated with mGluRS mRNA
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(r=-0.617, P=0.014) and mGluRS protein (r =-0.665, P =0.007), while it was positively correlated with

AQP4 protein (r = 0.658, P = 0.008). Conclusions

Taurine can significantly increase the mGluRS5

expression level of brain issue in the late-stage (the 7th day) of TBI and decline brain edema and brain

water content. It may be a potential protective agent as an inhibitory neurotransmitter.
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Table 1. Primer sequence of real - time fluorescent
quantitative PCR

Gene Primer sequence Length (bp)

AQP4 Upstream: TTCAGTGCTTCGGCCACAT 110
Downstream: GCAGTGATGTAGAAGACGGACTT

mGluRS  Upstream: TCAACTCAGATCCCACAC 141
Downstream: AACCTTCCTCCTCTTCTG

B-actin~ Upstream: GAACCCTAAGGCCAACCGTG 105

Downstream: AGGCATACAGGGACAACACAG

AQP4, aquaporin 4, /K f# i & [1 4; mGluRS, metabotropic
glutamate receptor 5, fCI B 23 44112 22 1 55 B-actin, B-L3h (1

HABEN, ZFATRBCA)EEREHWEG
P E RIS R E S5 o/L. BL40 wg B5E A
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fil§ TR 2T 4 KB 1, DL 68 20 800 5% B8R 0% by =5 1k
B2 h, W T Bt TAE®R Ryt KB AQP4,
mGluRS FIB-WLah & [ sw BT iA) F 4 Cl &, o
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il 12 21 2 & R B T 0.01 mmol/L B R £ 2% wh ik w1k
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F2 IR B I ELR A5 M0 I 2 2 K A Y EL AR
(x+s,%)

Table 2. Comparison of water content in injured brain
tissue of rats among different groups (x s, %)
Group N Water content Fvalue P value
Control (1) 10 77.23£4.50
TBI (2) 10 84.01 +£3.67 6.016 0.007
Taurine (3)) 10 80.21 +4.88

TBI, traumatic brain injury, /5 Jii 1] 475

w3 TEAEARFAGMEER SKE PR L
Table 3. Paired comparisen of water content in injured
brain tissue of rats ameng different grouns

Paired comparison ¢ value P value
1):(2) 4.893 0.002
(1):(3) 2.151 0.140
2):(3) 2.742 0.063

R4 A A A H A K RN 0 ik 20 21 AQP4 Fll mGluRS
mRNA R KKV AL (X 2 5)

Table 4. Comparison of mRNA expression of AQP4 and
mGluRS5 in injured brain tissue of rats among different
groups (¥ +5)

Group N AQP4 mRNA mGluRS mRNA
Control (1) 6 0.05 +0.02 0.0400 + 0.0200
TBI (2) 6 0.20 = 0.09 0.0095 + 0.0056
Taurine (3) 6 0.06 +0.03 0.0200 = 0.0100
F value 12.144 8.723
P value 0.001 0.003

TBI, traumatic brain injury, F5UI 6115 ; AQP4, aquaporin 4, 7K iH &
# 143 mGluRS, metabotropic glutamate receptor 5, Ui 7 4% 22 iR
32ik s

RS5O [E AL L K R A A5 0 K 2H 21 AQP4 Fl mGluRS
mRNA R IA K1 P EE

Table 5.  Paired comparison of AQP4 mRNA and
mGluRS mRNA in injured brain tissue of rats among
different groups

Paired AQP4 mRNA mGluRS mRNA
comparison tvalue P value tvalue P value
1):(2) 6.523 0.000 5.776 0.001
1):(3) 1.144 0.432 1.824 0.216
2):(3) 5.380 0.002 3.951 0.014

AQP4, aquaporin 4, /K i@ 1& % [T 4; mGluRS5, metabotropic
glutamate receptor 5, I B 2% 502 2 145 5

K2 AQP4 mRNA £ iKKFF+E (P =0.000),
mGluRS mRNA Rk K FFEL(P =0.001) ; £ 4 fith iR
BIT A, KRN 4121 AQP4 mRNA 2 1k K - % £ 1F
#IKF(P=0.432) ,mGluR5 mRNA ik /KF T+ % IE
WIAKF-(P=0.216;%4,5)

= WKL AQP4 A mGluRS 5 F R kA8 1k
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KU 4120 AQP4 & 1R K K F TR (P =0.008) ,
mGluRS5 8 H R B KRR (P=0.014) s &4 RR G
ST JE , KB 2 20 AQP4 25 1 15 /K F- B & 1E # K
F-(P=0.804) ,mGluR5 & 1Rk 7KV T+ 2 1E % K-
(P=0414;%.6,7; K1),

P9 . mGluR5 mRNA 18 15 il 20 215 /K &5 i
AQP4 HYAH & 73 B

A2 43 M7 7R , mGluRS mRNA 5 & (A & I
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P=0.014) MEF(r=-0.665,P=0.007) 5 H L%
KA R AQP4 1 5 4 21 & K i 2 IE M
X (r=0.658,P=0.008), 1 AQP4 mRNA 5414 %
K TG KB (r = - 0131, P = 0.641) 5 mGluR5
mRNA 5 AQP4 & 1 £ 7t #H X (r = - 0.667, P =
0.007) , 1M mGluR5 & 15 AQP4 #& 1 I Jo ¢ Bk ¥
(r=-0.421,P =0.118) ; mGluR5 mRNA (r = - 0.459,
P =0.086) il & 1 (r = - 0.082, P = 0.770) 5 AQP4
mRNA ¥ Jo Bk

15 it
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JIE R T AT A RUOR Rl A 6 . R 5% R
2 IE A 2% 22 (FISH) £ R & B Marmarou 55 12 4 figi
W5 K A5 )5 %5 1 ~ 7 K mGluR5 mRNA ik /K
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F6 A b B B A5 ) ik 2 20 AQP4 Fll mGluRS5
FI R IK A1 A (x +5)

Table 6. Comparison of protein expression of AQP4 and
mGluRS5 in injured brain tissue of rats among different
groups (x +5)

Group N AQP4 mGluR5
Control (1) 6 0.55+0.20 1.54£0.23
TBI (2) 6 0.81+0.15 1.17+0.08
Taurine (3) 6 0.57+0.07 1.46+0.41
F value 5.849 4.067
P value 0.013 0.039

TBI, traumatic brain injury, FUI 6115 ; AQP4, aquaporin 4, 7K 8 &
1 4; mGluR5 , metabotropic glutamate receptor 5, i 4 2 W2
321k

FT A b IR R R A 0500 I 2 21 AQP4 Fl mGluR &
SESuy SN

Table 7.
AQP4 and mGluRS5 in injured brain tissue of rats among
different groups

Paired comparison of protein expression of

Paired AQP4 mGluR5
comparison tvalue P value tvalue P value
(1):(2) 4.366 0.008 3.945 0.014
(1):(3) 0.367 0.804 1.185 0.414
2):(3) 0.999 0.013 2.759 0.071

AQP4, aquaporin 4, /K il i E [ 4; mGluR5, metabotropic
glutamate receptor 5, TCI B 23 540 22 14 5

Relative
molecular
mass (x 107)

34

Control TBI

Taurine

AQP4

mGluR5

B-actin

TBI, traumatic brain injury, /i i @l i s AQP4, aquaporin 4,
/K i 1 2 1 4; mGluRS5, metabotropic glutamate receptor 5,
FRIBS A3 B B2 ZAK 5 5 B-actin, B- WL 1

1 Western blotting ¥ i 7 < BN 473 1) g 41 21 AQP4 FiI
mGluRS # H R KL

Figure 1  Western blotting showed AQP4 and mGluRS
protein expression levels in the injured brain tissue.
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