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Abstract: Objective To explore the effects of ferulic acid on glucose metabolism and GLUTamic acid in rats with cerebral infarction.
Methods 72 SD rats were randomly divided into sham operation group, model group, nimodipine group, ferulic acid 25, 50, 100
mg/kg group. The cerebral infarction model was constructed by Longa line embolus method. During the infarction, the model group
was treated with tail iv normal saline, ferulic acid group with tail iv of 25, 50, and 100 mg/kg respectively, and the nimodipine group
with tail iv of 20 mg/kg nimodipine, the drug was administered for 3 d. 24 h after the administration of the drug, the rats in each group
were collected to carry out neurological function scores. After the completion of the treatment, the blood of the rats was collected to
detect peripheral blood sugar value, and then the glucose uptake level in the ischemic area was detected by PET/CT experiment. After
the rats were killed, the whole brain tissues were stained with TTC, the ischemic core tissues were taken, ATP content was detected by
colorimetry, and GLUTprotein expression level was detected by Western blotting experiment. Results Compared with the sham
operation group, the neurological function score of the model group was increased, the infarction area was obvious, the glucose intake
in the ischemic core area was decreased, and the ATP content was decreased (P < 0.05). The expression levels of GLUT1, GLUTS3,
and PFKFB3 protein were decreased (P < 0.05). Compared with the model group, the neurological function score was decreased,
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the percentage of infarction area was decreased, the glucose intake in the ischemic core area was increased, and the ATP content was
increased in the ferulate acid 50 and 100 mg/kg group (P < 0.05). The expression of GLUT1, GLUT3, and PFKFB3 protein were
increased (P < 0.05). Conclusions The therapeutic effect of ferulic acid on ischemic stroke rats is similar to nimodipine, and its

mechanism may be related to increasing the expression of GLUT1 and GLUT3 protein, promoting the transport of glucose to central

neurons, and improving glucose metabolism.
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Fig. 1 Staining of infarct areas in rat brain tissue

®1 ARMKALEFEXHERSLL ( x£s, n=4)

Table 1  Proportion of infarct area in rat brain tissue
(x*s,n=4)
A FEI(mg kg™t FEFEIX SRR & L%
(EEN — 0
F A — 34.02+5.17
Je S 20 8.34+2.46"
R ZE IR 25 36.80+4.76
50 6.02+2.58%
100 4.47+1.84%

EXIIRALER: "P<<0.05; SR E: *P<0.05
*P < 0.05 vs control group; *P < 0.05 vs model group

®2 KRWAZTHEEIES ( x5, n=12)
Table 2 Neural function scores of rats ( X s, n =12 )

2155 FIE/(mg kg ) P THREVE 5
BFA — 0
TR — 10.92+2.43
Je BT 20 6.42+2.07"
R BR IR 25 11.25+2.34
50 7.25+2.30*
100 467+1.78*

XA "P<0.05; SEIUALLE: *P<0.05
P < 0.05 vs control group; *P < 0.05 vs model group
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Table 3 Comparison of fasting blood glucose results in rats

(X%s,n=12)
2153 FlEi(mg kg™ AEIEAKFE/ (mmol L1

[EEN — 6.12+0.23
A — 6.15+0.20
Je FEHL 20 6.10+0.37
R 3R IR 25 6.1140.38
50 6.05+0.31

100 6.114+0.27
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Fig. 2 PET/CT results of rat brain tissue

*4 KEMALASMZOEX SUVE ( X +s, n=12)
Table 4 SUVr in ischemic core of rat brain tissue ( X +s,

n=12)
ZH 5] FE/(mg kg™  REREULZLX SUVr
(EERZN — 0.7840.06
(it — 0.53+0.06"
Je BT 20 0.64+0.07*
R B2 25 0.54+0.05
50 0.72+0.03%
100 0.75+0.04%&

XA "P<0.05; LA *P<<0.05; HJEEH
PR 4P<<0.05

*P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs
nimodipine group
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Table 5 Comparison of ATP content in ischemic core of rat
brain tissue ( X +s,n=4 )

2H ) i E/(mg kg ™) ATP/(nmol L)
(EERZN — 973.75+77.49
it — 817.97+30.86
JEFE 20 910.57 +22.53*
R ZRTR 25 832.88+77.40

50 920.44 +69.04*
100 959.67 +55.72*

EXIIRALR: "P<<0.05; SR HE: *P<0.05
*P < 0.05 vs control group; *P < 0.05 vs model group
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Fig. 3 Expression of GLUT1, GLUTS3, and PFKFB3 in the
ischemic core of rat brain tissue
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*5 ARMALEMZOR GLUTL, GLUT3 5 PFKFB3 &EH®KIL ( x5, n=4)
Table 5 Expression of GLUT1, GLUT3, and PFKFB3 in the ischemic core of rat brain tissue ( X +s,n=4 )

2H5) 5 &/(mg kg ™) GLUT1/p-actin GLUT3/p-actin PFKFB3/p-actin
(EERZN — 0.69+0.07 0.84+0.07 0.77+0.08
A — 0.16+0.06" 0.12+0.03" 0.09+0.02"
JERSIR 20 0.59+0.16* 0.55+0.08* 0.49+0.09*
K ZR TR 25 0.16+0.05 0.15+0.04 0.13+0.03
50 0.79+0.08%& 0.76+0.07%& 0.81+0.09%&
100 0.77+0.10% 0.78+0.08%& 0.80+0.05%&

5t "P<<0.05; SHRAIAILLEL: *P<<0.05: HJERih AL #P<0.05
“P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs nimodipine group
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