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[ Abstract] Objective To construct the mouse model of chronic cerebral hypoperfusion (CCH) by modified microcoil
bilateral common carotid artery stenosis (BCAS) method, and to observe its cognitive function. Methods From April to May
2022, 30 male C57BL/6] mice were selected and randomly divided into the Sham group and the model group, with 15 in each
group. The mouse in the model group was constructed the CCH mouse model by the modified microcoil BCAS method. Common
carotid artery (CCA) and a steel wire with a diameter of 0.18 mm were firmly ligated with a non—absorbable surgical suture with
a diameter of 0.08 mm, and then the steel wire was slowly removed. The mice in the Sham group only separated the CCA on both
sides, and then sutured and disinfected. MRI scan was performed on the 1st day after operation; 5 mice were randomly selected
from the Sham group and the model group on the 1st day and at 1 month and 2 months after operation, respectively, and their
cerebral blood flow (CBF) and percentage of the hypoperfused area were detected. The two groups of mice were underwent Morris
water maze test at 2 months after operation to detect the swimming distance and escape latency from the st to the 5th day of
the experiment and the times of crossing the platform quadrant within 60 s on the 6th day of the experiment. Results T2WI
scan showed that acute cerebral infarction and other abnormal changes did not occur in both groups of mice on the 1st day after
operation. On the 1st day and at 1 month and 2 months after operation, the CBF of mice in the model group was less than that

in the Sham group, and the percentage of the hypoperfused area was higher than that in the Sham group (P < 0.05) ; at 1 month
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and 2 months after operation, the CBF of mice in the model group was more than that on the 1st day after operation, and the

percentage of the hypoperfused area was lower than that on the Ist day after operation (P < 0.05) . On the 3rd, 4th and Sth day

of the experiment, swimming distance in the model group was longer than that in the Sham group (P < 0.05) . On the 1st, 2nd,

3th, 4th and 5th day of the experiment, escape latency in the model group was longer than that in the Sham group (P < 0.05) .

On the 6th day of the experiment, the times of crossing the platform quadrant within 60 s were more than those in the Sham group (P

< 0.05) . Conclusion The CCH mouse model constructed by the modified microcoil BCAS method makes up for the defect that

the micro—spring cannot perform in vivo MRI scanning, and can maintain a low perfusion state. The mice have impaired learning

and memory ability, which provides a new modeling idea for exploring the pathogenesis of CCH.
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Figure 1 Schematic diagram of CCH model constructed by improved
microcoil BCAS method
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Table 1 Comparison of CBF and proportion of hypoperfusion area between the two groups at different time after operation

15 CBF (PU) fHEEX S (%)
RIGHIR ARIE14H RIE24H UNEEAPS RIE14H ENEVE!
fRFALH 164.8 (21.9) 197.7 (23.2) 170.8 (39.0) 17.3 (4.8) 11.8 (2.1) 12.8 (5.2)
AL 62.8 (29.0) 104.4 (453) " 108.7 (30.9) * 53.6 (24.8) 39.7 (109) * 333 (44)°
UfH <0.001 <0.001 1.000 <0.001 <0.001 <0.001
Pl 0.008 0.008 0.016 0.008 0.008 0.008

. CBF=RiMiift; “2on SREARSHIRILE, P<0.05

|2 WL/ DRI ZRAS RIS ) e DR B g IRk REE AR BT L g (M (QR) , n=15)

Table 2 Comparison of swimming distance and escape latency between the two groups at different training time

13 KBRS (mm ) R (s)
TR SIEIR THEIR TR TS K TWEIR  FREIR TREIK TREAR TRESK
TR 13127 (4796) 8464 (9128) 4568 (8751) 3983 (5472) 4455 (7264) 60.0 (9.0) 34.8(393) 234 (482) 228(27.8) 21.3(46.8)
AL 12262 (1983) 10647 (4644) 9302 (5738) 9683 (4495) 8829 (5168) 60.0 (0) 600 (0)  60.0(84) 60.0(164) 60.0(13.1)
Ul 935 845 688 560 447 765 597 486 371 470
P 0.532 0.176 0.009 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001
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