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[Abstract] Objective To observe the effect of Yangxueqingnao granules on c¢ - Fos protein
expression in trigeminal nucleus caudalis (TNC) of nitroglycerin-induced migraine rats. Methods A total
of 108 healthy male Wistar rats were randomly divided into normal control group, model group, high-dose
treatment group, low-dose treatment group, high-dose prevention and low-dose prevention group, and then
each group was randomly divided into 3 subgroups: 30, 60 and 180 min group. The experimental migraine
rat model was established by subcutaneous injection of nitroglycerin. The rats of normal control group were
subcutaneously injected with saline solution of the same dosage. The rats of high- and low-dose treatment
group were respectively administered with gastric perfusion of high- and low-dose Yangxueqingnao granules
once 10 min after the modeling. The rats of high- and low - dose prevention group were respectively
administered with gastric perfusion of high- and low - dose Yangxueqingnao granules for 7 d before the
modeling. The rats were sacrificed and the brain tissues were collected at corresponding time points.
Related behavior indexes of rats in each group were observed and recorded. TNC c-Fos protein expression
changes were measured and compared among different groups. Results At all time points, the c-Fos
expression level of model group had no statistical difference from high- and low-dose treatment group (P >

0.05, for all). However, it was higher than that in high-dose prevention group (P =0.031, 0.000, 0.000),
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while was only lower than that in low-dose prevention group at 60 and 180 min after modeling (P = 0.000,
for all). There was statistical difference between high- and low-dose prevention group only at 30 min after
modeling (P =0.029). Conclusions The Yangxueqingnao granules can significantly decrease TNC c-Fos
protein expression, which suggests that the preventive effect of Yangxueqingnao granules may be greater

than the therapeutical effect on migraine. Its preventive effect may be associated with the decrease of TNC
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c-Fos protein expression.
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Table 1. The behavioral score standard of rats *

Observation index  Scoring method

Scratching Record 1 point for 10 times, then each add 0.10 point
Turn round and round Record 1 point for 2 times, then each add 1 point

Climb the cage Record 1 point for 3 times, then each add 1 point
Fidgety movement Record 1 point in the first time, then each add 1 point
Toe/tail biting Record 1 point for each time

Ear red Record 1 point once appearing
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Table 2. Comparison of behavior scores in different periods of rats from different groups (x s, score)
Group N 0-30 min N 31-60 min N 61-90 min 91-120 min 121-150 min 151-180 min
Control (1) 18 13.60 = 3.00 12 5.50+2.30 6 5.40+1.70 5.70£1.10 3.90+1.60 5.80+1.90
Model (2) 18 20.40+3.10 12 23.70 +£3.80 6 27.50+3.70 21.20+3.20 8.90 +4.50 15.60+3.70
HT (3) 18 19.60 = 3.40 12 23.90+2.40 6 28.60 +4.20 23.40£2.50 21.70 £3.30 11.20 +4.00
LT (4) 18 20.20 +3.50 12 24.90 +3.50 6 29.10 £4.60 19.10+£1.70 20.10+3.30 14.70 +3.80
F value 18.507 111.378 56.893 74.695 38.193 9.916
P value 0.000 0.000 0.000 0.000 0.000 0.000
HT, high-dose treatment, & 5l it {A¥7 41 ; LT, low-dose treatment,, {5 it ¥4 J7 41
T3 IAYT TN BELH R B 2H R B WL I ) B AT A 2 43 4 T TR B A
Table 3. Paired comparison of behavior scores in different periods among 4 groups
Paired comparison 0-30 min 31-60 min 61-90 min 91-120 min 121-150 min 151-180 min
1)) 0.000 0.000 0.000 0.000 0.000 0.000
1):(3) 0.035 0.000 0.000 0.000 0.000 0.000
(1):(4) 0.000 0.000 0.000 0.000 0.000 0.013
2):(3) 0.029 0.430 0.365 0.200 0.524 0.645
2): 4 0.559 0.592 0.885 0.187 0.153 0.039
3): (4 0.108 0.798 0.447 0.012 0.418 0.100
R4 T LH T 0T HEZH RIS B 20 O B A WL I 1) B AT S 250 0 1 LU (e =5, 3 43)
Table 4. Comparison of behavior scores in different periods of rats from different groups (x s, score)
Group N 0-30 min N 31-60 min N 61-90 min 91-120 min 121-150 min 151-180 min
Control (1) 18 13.60 +3.00 12 5.50+£2.30 6 5.40+1.70 5.70+1.10 3.90+1.60 5.80+1.90
Model (2) 18 20.40+3.10 12 23.70 £3.80 6 27.50+3.70 21.20+3.20 18.90 £4.50 15.60 £3.70
HP (3) 18 14.30 +2.40 12 19.70 +4.10 6 19.90 +2.20 10.60 +2.50 13.40+£3.10 9.00+2.90
LP (4) 18 16.40+4.10 12 19.10 £ 3.60 6 17.50 +£4.00 14.90 +4.50 13.10+3.40 11.00 +4.30
F value 16.727 60.709 53.371 27.253 21.236 9.078
P value 0.000 0.000 0.000 0.000 0.000 0.001
HP . high-dose prevention, &l & Fil i 41 ; P, low-dose prevention , {5 4 il By £
RS TR 2H 5 0T HEZH RIS T 20 R B A% WL I IV B AT A 2 4 4 14 A TR
Table 5. Paired comparison of behavior scores in different periods among 4 groups
Paired comparison 0-30 min 31-60 min 61-90 min 91-120 min 121-150 min 151-180 min
1)) 0.000 0.000 0.000 0.000 0.000 0.000
1):3) 0.550 0.000 0.000 0.005 0.000 0.126
1): () 0.019 0.000 0.000 0.000 0.000 0.017
@) :(3) 0.000 0.001 0.005 0.000 0.007 0.003
(2):(4) 0.052 0.000 0.001 0.000 0.005 0.030
(3): () 0.078 0.253 0.646 0.014 0.868 0.347
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Figure 1  Optical microscopy findings 180 min after modeling. Immunohistochemical staining (EnVision) x 250 TNC c-Fos
protein expression level of rats in normal control group was low, and scattered negative cells with blue nuclei were seen (Panel la).
The c-Fos protein expression level of rats in model group was relatively high, and there distributed positive cells with yellowish-brown
nuclei (Panel 1b). The c-Fos protein expression level of rats in high-dose treatment group decreased (Panel lc). The c-Fos protein
expression level of rats in low-dose treatment group decreased (Panel 1d). The c-Fos protein expression level of rats in high-dose
prevention group decreased. There were a lot of negative cells with blue nuclei and scattered positive cells with yellowish - brown
nuclei (Panel le). The c-Fos protein expression level of rats in low-dose prevention group decreased (Panel If).
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6 0T UG X B AL AR R LK B A WL I ) i = SR
LA R ATT c-Fos 8 R B A B LR (3 £, KEEAH)
Table 6. Comparison of TNC c-Fos protein expression levels
of rats in different groups at each observation time point (¥ +s,
gray value)

Group N 30 min 60 min 180 min
Control 6 164.50 +2.64 164.93 +2.88 164.87 £3.66
Model 6 158.65 £3.08 152.76 £2.97 130.46 £3.00
HT 6 160.09 +2.44 152.74 £2.76 129.01 £3.15
LT 6 160.05 +2.92 153.08 £2.98 130.41 +3.00
F value 15.021 77.955 531.166
P value 0.000 0.000 0.000

HT, high-dose treatment , i 7 5 IR ITZH s LT, low-dose treatment, fI% 51
HIRYTH

RT TR SN R RO 2 KRR A5 WL SR I TR] R = SR
L WAL 2T ¢-Fos 8 1R IKACE 19 HL 3 (3 £ 5, IKEE(E)
Table 7. Comparison of TNC c-Fos protein expression levels
of rats in different groups at each observation time point (x s,
gray value)

Group N 30 min 60 min 180 min
Control 6 164.50 +2.64 164.93 +2.88 164.87 +£3.66
Model 6 158.65 +3.08 152.76 £2.97 130.46 +3.00
HP 6 160.97 £3.71 156.60 +2.27 149.87 £2.53
LP 6 158.62£3.11 155.91 £3.00 149.18 £2.50
F value 13.847 62.260 407.768
P value 0.000 0.000 0.000

HP, high-dose prevention, i | & T Bjj 21 ; LP, low-dose prevention, flk
3 45 T By 21

R 8 AIR]Ab BHZH KA WL 4 I I s = SO 2 RO b
JC c-Fos 8 F R B KB BT 7 22 0 Bk
Table 8. Factorial ANOVA of TNC c-Fos protein expression

levels of rats in various groups

Source of variation sS df  MS  Fvalue P value
Dosage order (A) 3141922 1 3141.922 375.962  0.000
Dosage (B) 6.103 1 6.103  0.730 0.394
Time after modeling (C) 15966.027 2 7983.013 955.246  0.000
AxB 44.032 1 44.032 5269 0.023
AxC 4126.895 2 2063.448 246.912 0.000
BxC 22413 2 11207 1341 0.264
AxBxC 4226 2 2113 0253 0.777
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Figure 1 A 37-year-old female had suffered from headache for a week and came to clinic. MRI showed a space-occupying lesion in
the left parasella, which was considered as ruptured dermoid cyst, or possible teratoma.
dermoid cyst. Axial CT showed a low density lesion with clear boundry in left parasella (arrow indicates). There existed an irregular
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Postoperative pathological diagnosis revealed

low density close to the medial wall of the lesion in the back of suprasellar cistern (Panel la). Axial T.WI showed an oval lesion with
heterogeneously high intensity (arrow indicates) and sharp edge compressing the adjacent medial left temporal lobe (Panel 1b). Coronal
TiWI showed the lesion with slightly high intensity (thick arrow indicates). There existed multiple hyperintense foci in the subarachnoid
Coronal T'WI with fat suppression showed the
hyperintense signal within the lesion could be suppressed by fatty content (arrow indicates, Panel 1d).

space suggestive of fat deposition from dermoid rupture (thin arrow indicates, Panel lc).
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