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[ Abstract] Objective To design and construct a rodent awake activity device for brain microdialysis recording and

achieve the application and verification of brain microdialysis sampling in mice. Methods The rodent awake activity
device for brain microdialysis recording was designed and constructed using relevant materials. Dopamine-related
neurotransmitters in the substantia nigra-striatum neural circuit in mice were measured and verified by this device.
Microdialysis probes were implanted into the substantia nigra and striatum. Recording and microdialysis sampling were
performed for 7 days after operation. Dopamine and its metabolic intermediate DOPAC were analyzed in the substantia nigra
and striatum. The microdialysis flow rate was 2 pl/minute. Samples were collected every 20 minutes for 200 minutes to
analyze DA and DOPAC concentration changes over time. Results (1) Mouse brain samples showed stable levels of
neurotransmitters. (2) Dopamine concentrations were (0. 11 = 0.01) nmol/L in the substantia nigra and (0.22 £ 0.05)
nmol/L in the striatum. DOPAC concentrations were (3.38 = 0.59) nmol/L in the substantia nigra and (20.35 + 6.87)
nmol/L in the striatum. No significant differences were found between each sampling period. Conclusions The rodent
awake activity device for brain microdialysis recording is practical and stable with good applications in time and space
dimensions. Two national patents have been applied for and authorized; Patent for invention (202110525342.5) and
Patent for utility models (202121027247.4).

[ Keywords] neurotransmitter; microdialysis; awake activity device; dopamine; striatum; substantia nigra
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Note. A. Demonstration of the device picture. B. Overall schematic diagram of the device. C. Partial enlarged detail of the device. 12. Vertical

rod of the iron frame platform. 13. Horizontal rod of the iron frame platform. 28. Handmade plastic sheet structure, used for drilling holes and

placing two 1 mL plastic tips (29). EP collection tubes were inserted during recording. 34. Rodent drinking bottle.

Figure 1 Rodent awake activity device for brain microdialysis recording and schematic diagrams



o [ S2UG B4R 2022 4F 6 H 45 30 %55 3 8] Acta Lab Anim Sci Sin, June 2022, Vol. 30, No. 3 353

/N BRI T B LR S R AR 25 3608 R (2 mg/kg) o
RIGWE 7 d, Al PEATIE L8
1.2.3  /NEUSGE TG i d sk

Wi N A A TOE AT IR E /D B TREE N,
AR ATIFREBE T, LA 2 pl/min i 2218 98
ANTHER (R 1), 4.5 h, S st 5 el 78
RENHBETES, FFHERKER, eI 30 min
25 FIRE S, WS B 20 min B4 1 OURAE RS, g
200 min, WHERE M 10 B, 1045 AR5 B ke S £ A
AL, RN L R 2234 5T DA R DOPAC YREE . A<
RSB A BB L E /K 2 K2 Erwan Bezard (4%
SR AT AR

R 1 BEENT TR )y

Table 1  Atrtificial cerebrospinal fluid for microdialysis

)% e (mmol/L)

Ingredients Concentration ( mmol/L)

NaCl 147.00
KCl 2.70

CaCl, 1.20

MgCl, 0.85

R C1T MR Total [C17) 153. 80

IE:pH = 6.5 ~ 7.4, 4CUKFHNATRAFPIA
Note. pH = 6.5 ~ 7.4. Solution can be stored in 4°C refrigerator for two
weeks.
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Figure 5 Neurotransmitter dopamine levels in the substantia nigra and striatum of mice measured by the rodent awake activity

device for brain microdialysis recording
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Figure 6 Neurotransmitter DOPAC levels in the substantia nigra and striatum of mice measured by the rodent awake activity

device for brain microdialysis recording
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