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[ =] A & .8 e LR 1% (magnetic resonance imaging, MRI) 7 5% 71 4L W58 iR 75 i% ( gadolinium-diethylene
triamine pentacetic acid, Gd-DTPA) 7EJxiZH £ [A] PR ( extracellular space, ECS) P4 B ARAE , B2 Bl R B BRJ J1% 2% 5 2R 5
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ANOVA,P >0.05) , Sham 2115 X /R EFGREZ L' H(4.57 £0.14) x107* /s, AD 41 k" }(3.68 £0.22) x
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Role of aquaporin-4 in the change of interstitial fluid drainage in Alzheimer’ s disease
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ABSTRACT Objective: To observe the characteristics of the interstitial fluid (ISF) drainage in the
Alzheimer’s disease (AD) rats through magnetic resonance imaging ( MRI) tracer gadolinium-diethylene

triamine pentacetic acid ( Gd-DTPA ) spread in the brain extracellular space (ECS) and to discuss the
role of aquaporin4 (Aqp4) in the AD. Methods: Wild type SD rats (300 —350 g) and Aqp4 gene

knock out (Aqp4 ™"~ ) SD rats (300 —350g) were divided into Sham group, AD group, Aqp4 '~ -Sham
group and Aqp4 =~ -AD group. Sham group and Aqp4 ~~ -Sham group were injected with saline by intra-
peritoneal each day for 6 weeks, and the AD group and Aqp4 "~ -AD group were injected with D-galac-
tose by intraperitoneal each day for 6 weeks. MRI tracer Gd-DTPA (10 mmol/L, 2 wl) was injected in-
to the hippocampus of the rats. MRI scan was performed at the end of 0.5 h, 1.5 h, 1 h, 2 h, and 3 h
to observe the dynamic distribution of the Gd-DTPA in the hippocampus and the diffusion rate D", clea-
rance rate k' and half-life ¢,,, measured. Results: The diffusion rate D* in Sham group was (2.66 %
0.36) x10° mm’/s, the diffusion rate D* in AD group was (2.72 +£0.62) x10"° mm°/s, the diffu-
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sion rate D* in Aqp4 '~ -Sham group was (2.75 +0.47) x 10™° mm’/s, the diffusion rate D* in
Aqp4 =7 -AD group was (2.802 £0.55) x 10 ° mm’/s, and there was no statistically significant dif-
ference in the four groups ( One-Way ANOVA, P >0.05). The clearance rate k£’ in Sham group was
(4.57 +0.14) x10*/s, the clearance rate k' in AD group was (3.68 £0.22) x 10 —4/s, the clea-
rance rate k' in Aqp4 ~~ -Sham group was (3.17 £0.16) x 10 */s, the clearance rate k' in Aqpd =~ -
AD group was (2.59 +£0.19) x10™*/s, and there was significant difference in the four groups ( One-
Way ANOVA, P <0.05). The half-life #,,, in Sham group was (0.67 £0.12) h, the half-life ¢, in AD
group was (0.88 +0.08) h, the half-life #,,, in Aqp4 ="~ -Sham group was (1.12 +0.15) h, the half-
life £,,, in Aqp4 ="~ -AD group was (1.58 £0.11) h, and there was significance difference in the four
eroups (one-way ANOVA,P <0.05). Conclusion: The ISF drainage is slow after AD and the loss of
Aqgp4 in the AD makes the ISF drainage obviously slow down, Aqp4 plays an important role in AD to re-

move the metabolism of waste out of the brain.
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A, intensity of tracer signal was gradually weakened, which suggested that tracer in the interstitial fluid was gradually cleared with the extension of obser-
vation time. The tracer clearance of AD group, Aqp4 =/~ -Sham group and Aqp4 =~ -AD group was decreased in coronary sections. B, tracer clearance
in hippocampus of AD, Aqp4 =/~ -Sham and Aqp4 =/~ -AD group got slower compared with sham group in sagittal sections, the rate of clearance in
Aqp4 =/~ -AD group was the slowest. C, tracer clearance in hippocampus of AD group, Aqp4 ~/~ -Sham group and Aqp4 =/~ -AD group was slower
compared with Sham group in horizontal sections and the rate of clearance in Aqp4 =~ -AD group was the slowest. AD, Alzheimer’ s disease ; Aqp4,

aquaporin4.
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Figure 1 Distribution of the tracer in hippocampus in coronary sections, sagittal sections, and horizontal sections
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Table 1 Comparisons of D, k' and ¢,,, of the
tracer in the hippocampus

D"/

Groups ( %105 mm?/s) E/(x107%s) t2/h
Sham 2.66£0.36  4.57+0.14 0.67 0. 12
AD 2.72£0.62  3.68+0.22*  0.88+0.08"
Agp4 ™/~ -Sham  2.75 +0.47 3.17x0.16*% 1.12£0.15**
Agpd =/ ~-AD  2.80£0.55 2.59£0.19*%% 1.58 £0.11***

Tracer D™ has no difference between the four groups; tracer k' in
AD group, Aqp4 =/~ -Sham group and Aqp4 =/~ -AD group were all re-
duced compared with Sham group and the value of the tracer £’ in
Aqp4 =/~ -AD group was the minimum; the half-life ¢,,, in AD group,
Agp4 =/~ -Sham group and Aqp4 =~ -AD group were all prolonged com-
pared with sham group and the value of the ¢, in Aqp4 =/~ -AD group
was the maximum. * P <0.05,vs. Sham group; # P <0.05,vs. AD
group; 3% P < 0.05,vs. Aqp4 ™/~ -Sham group. AD, Alzheimer’ s di-
sease; Aqp4, aquaporin4.
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