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Mechanism of Modified Tianwang Buxindan on Trx System Oxidative
Damage in PCPA Insomnia Model Rats

XIE Guang-jing, HUANG Pan-pan, WANG Ping”"
( School of Basic Medicine, Hubei University of Traditional Chinese Medicine, Wuhan 430065, China)

[ Abstract ] Objective: To explore the mechanism of modified Tianwang Buxindan on oxidative damage of
Trx system in parachlorophenylalanine (PCPA) insomnia model rats. Method: Sixty male SD rats were randomly
divided into blank group and model group. Insomnia model was prepared through intraperitoneal injection with
PCPA (150 mg-kg™'). The discontinuous injection lasted for 7 d. After successful modeling, the rats were divided
into model group (the same volume of normal saline) , low, medium, high-dose Tianwang Buxindan groups (8.8,
17.6, 35.2 g-kg '+d ") and estazolam group (0. Img-kg '-d "), with 10 in each group. Autonomous activity
video was used to detect circadian activity thythm. Transmission electron microscopy (TEM) was used to observe

supra chiasmatic nucleus ( SCN ) morphology and Organelle integrity. Enzyme-linked immunosorbent assay
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(ELISA) was used to detect the expressions of superoxide dismutase ( SOD), malondialdehyde ( MDA ) and
glutathione peroxidase ( GSH-Px) in serum. Expressions of Trx2, TrxR2 in SCN cells were detected by
immunofluorescence (IF) and Western blot. Result; Compared with blank group, the activity rhythm of model
group was irregular, the activity time increased ( P <0.01), the mitochondrial cristae were broken, the number
was reduced, the arrangement was disorder, SOD and GSH-PX decreased, MDA increased (P < 0.01), the
expression of Trx2 decreased, while the expression of TrxR2 increased (P <0.01). Compared with model group,
medium and high-dose Tianwang Buxindan groups could alleviate the circadian rhythm disorder and reduce the

activity time (P <0.01), the mitochondrial edema was relieved, part of the cristae were intact, the activities of

SOD and GSH-PX were increased, the level of MDA was reduced (P <0.05, P <0.01), expression of Trx2 was

significantly increased, and expression of TrxR2 was significantly reduced (P <0.05, P <0.01).

Conclusion :

The effect of modified Tianwang Buxindan on insomnia model rats is related to the regulation of Trx2 and TrxR2

protein expressions in Trx system.
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2.8 gritsaabs SRHAI SPSS 21. 0 GE it 444 4k 3
FA REBHE Uk x =5 £om o WALILECR I« K25,
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Table 1 Experimental results of righting reflex(x £s,n =10) min

21 51 N XN I R 24 45 1 ]
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3.2 MREAEEHHEE FHHAKK24 h [
S Sl e A R AR R R, R B KT B
IR 5] 246 L, A 18] 326 7 A

5 A B R 24 h [ 23 3l R R



5525 B4 6 W FESXLEAFFIERE Vol. 25,No. 6
2019 43 A Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2019

W, 5 R ARL , R B B KA )3 S AL R A S e A (P < 0.01) TR ARG S
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Table 2 Effect of modified Tangwang Buxindan on autonomic activity in insomnia model rats(x +s,n =10) s
20 5 A ﬁ_, 8.00 1200 16 :00 20:00 24..00 4,00 !
/g-kg
=H - 60.8 +3.35 53.04 £2.96 39.49 4. 37 55.63 £4.56 72.32 £3.59 65.26 +2. 64
A - 79.41 £7.24" 85.25 +5.80" 87.80 +4.04"  98.32+5.63"”  99.79 +5.53" 98.45 £4.65"
Bl 0.1% 68.36 £4.98% 58.15 £2.15%  65.32£2.79%  72.10 +4.01%  80.23 =2.99% 87.36 £3.56
KEFLFHMBE 8.8 75.32 £9.26 82.21 +5.02 82.56 +4.05 89.69 +4.23%  95.68 +5.56 97.06 4. 64
17.6 68. 87 £4.36% 60.23 +3. 697 68.32 £4.232)  69.10 £5.01% 87.36 £4.36% 87.56 £2.35%
35.2 68.54 £5. 64 68.33 £5.02% 60.34 £5.01  70.23 £4.23”  90.60 +3.30% 88.32 £3.21%
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£3 REAOCFIEIRREE KR MFE SOD,MDA,GSH-Px 2K F M (x £5,n=10)
Table 3 Effect of modified Tangwang Buxindan on serum SOD, MDA and GSH-Px levels in insomnia model rats(x +s,n =10)

21 5 Fl i/ g kg ™! SOD/U-L ! MDA/ wmol - L.~ GSH-Px/U-L"!

2 - 364.75 £28.95 1.88+0.14 122.56 £15.35
LY - 189.23 £19.22" 3.17 20.217 68.58 +6.76"
paGiEe 0.1% 284.01 +19.08% 2.49 +0.19% 95.63 £10.56%

T b L FF I 8.8 198.47 +22.87 2.78 0. 16% 73.32+9.75
17.6 256.97 +18.36 2.69 +0.17% 88.54 +6.35%

35.2 278.54 £25.44°) 2.54 +0.15% 97.32 £9.21%

e HE AR P <001 SHMA LE P <0.05,% P <0.01;* FoRHlH A6 0 mg-kg ™ (F4 [,

3.5 X Tex2, TexR2 ARiC PO E A RIRMEW 5 SHAE, BIRH Trx2 & 7R IK AR, 5B X
.35 .
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Fig. 2

E

Effect of modified Tangwang Buxindan on Trx2 protein

expression in SCN of insomnia rats(IF, x400)

B3 XEAMCFMEIELRKR SCN f1 TrxR2 B H R ZH#M
(RPEHE, x400)

Fig.3 Effect of modified Tangwang Buxindan on TrxR2 protein

expression in SCN of insomnia rats(IF, x400)
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Fig.4 Electrophoresis of Trx system related proteins in SCN

F

x4 KXEWMOAMBITLIRAR SCN f Trx2, TrxR2 EARIEH

MM (x+s,n=10)

Table 4

Effect of Tangwang Buxindan on protein expressions of

Trx2,TrxR2 in SCN of in somnia rats(x +s,n =10)

2157 l % : Trx2/GAPDH TrxR2/GAPDH
/g kg
2 - 0.231 +0.019 0.481 +0.018
LAY - 0.078 +0.029"  0.869 0. 046"
L E] s 0.1% 0.192 £0.008%  0.638 £0.018%
KT A O FH i 8.8 0.091 +0.018 0.712 0. 025%
17.6 0.133 £0.008%  0.615 £0.024%
35.2 0.176 £0.019%  0.592 +0. 028%
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s o JEL Al 22 R G s R 2R P KU SR IE AT
AE P A A5 A O E .

KM S 5 9 il B B S 7 19 A 1 i X AR 22, Hovp



5525 B4 6 )
2019 43 A

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 25 ,No. 6
Mar. ,2019

SCN X H 2 R FLah P B T i a8, 72/
i B /5 T ) g b A 48 D B T o H: 3 2 o 5% il
555 43 WA =X, % IR AR O RE AT X (VLPO) |, e il
AN (DMH ) & X A7 #5007 2 5 i i rh A
FBE R A R . AR 9E R BLAE IR K R SCN X & &
O R AT e, B B A R D h IR BE AR
(NREM) i 5] F1 58 1 v B Ak 3 2, 9F B 8 1 R
B RS gk B R 1E R EAMO AT HUR , R
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AR AT BRI Rl & 5 2 24N R, ATP 7=
Wb, ROS AR 3 £, 480k B 00 3, 3 RO M A
UYL ARSI SE R R B, K AN PR T e IR
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