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Cohort 1 - Longitudinal

Cohort 2 – Single timepoint
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Figure 1. Study design. Two different cohorts were used in this study, of which the first was followed longitudinally. The timeline of the first cohort is

illustrated in the upper part of the figure, with scan moments indicated with orthogonal arrows projected onto the time line. The most relevant scans

performed at these moments are indicated within the boxes adjoined to the orthogonal arrows and the type of anesthesia used is indicated in italics on

top of the boxes. The lower part of the figure illustrates the single time point measurements performed in cohort 2. pCASL = pseudo-continuous

arterial spin labeling; te p. = time-encoded pseudo-continuous arterial spin labeling; U and A = urethane and a-chloralose; LDF = laser Doppler

flowmetry.
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Figure 2. Average mid-brain cerebral blood flow (CBF) and cerebrovascular reactivity (CVR) maps for wild-type (WT) and transgenic Swedish Dutch

Iowa (Tg-SwDI) mice in cohort 1. From left to right, the different ages are displayed. From top to bottom, respectively CBF maps at baseline, CBF maps

Figure 2 continued on next page
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Figure 2 continued

during CO2, and CVR maps are displayed, with WT and Tg-SwDI mice alternating per row. On the bottom row, an anatomical magnetic resonance

imaging (MRI) scan of the same brain slice is shown. Note that the CBF increase during the CO2 challenge is most profound in the cortex, and that the

WT and Tg-SwDI mice show similar CBF and CVR maps.
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Figure 3. Cerebral blood flow (CBF) and cerebrovascular reactivity (CVR) values acquired in the mid-brain in cohort 1. (A) 21-min CBF time profiles

(mean ± standard deviation) that were retrieved in a full mid-brain slice at the ages of 3, 6, 9, and 12 months old shows for wild-type (WT) and

Figure 3 continued on next page
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Figure 3 continued

transgenic Swedish Dutch Iowa (Tg-SwDI) mice. CO2 was administered between minutes 7 and 14. (B) Boxplot representations of baseline CBF (average

of the last 2.3 min before the start of CO2 administration) and CVR (ratio of average of the last 2.3 min during CO2 to baseline CBF). Circles and

squares represent individual mice. No significant differences were observed between the two genotypes, but there was a significant effect of age

(Friedman test, p=0.005 for CBF in WT, p=0.037 for CBF in TG, p=0.040 for CVR in WT). From the post hoc analysis, only the drop in CBF in WT mice

between 3 and 6 months old (p=0.008) reached the Bonferroni-corrected significance threshold (p=0.017).
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Figure 3—figure supplement 1. Animal-by-animal cerebral blood flow (CBF), cerebrovascular reactivity (CVR), brain volume, and body weight

progression with increasing age. On the top row, CBF trends are displayed, on the second row CVR trends, on the third row brain volume, and on the

Figure 3—figure supplement 1 continued on next page
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Figure 3—figure supplement 1 continued

last row body weight. The left column shows wild-type (WT) mice, and the right column transgenic Swedish Dutch Iowa (Tg-SwDI) mice. Every animal is

represented with the same line color in the four graphs. The black dashed line represents the group mean.
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Figure 3—figure supplement 2. Cerebral blood flow (CBF) measurements in cortical (left) and thalamic (right) ROIs. On the top row, representative T2

weighted images are shown with overlaying areas (in gray) representing the brain regions that were analyzed. The middle row shows boxplot

Figure 3—figure supplement 2 continued on next page
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Figure 3—figure supplement 2 continued

representations of baseline CBF (average of the last 2.3 min before the start of CO2 administration) and bottom row shows cerebrovascular

reactivity (CVR; ratio of average of the last 2.3 min during CO2 to baseline CBF). Circles and squares represent individual mice.
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Figure 3—figure supplement 3. Change in transcutaneously measured pCO2 and respiration profiles during the pseudo-continuous arterial spin

labeling (pCASL) measurements. On the first row, the pCO2 time profiles (mean ± standard deviation) acquired during the pCASL scans in cohort 1 for

both wild types (WT) and transgenic Swedish Dutch Iowa (Tg-SwDI) are displayed. On the second row, the respiration profiles (mean ± standard

deviation) are displayed. Note that the respiration profiles were not captured during the second time point due to technical difficulties.
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Figure 3—figure supplement 4. Inversion efficiency values measured at the different time points in cohort 1. In the graphs from left to right, increasing

ages are shown. Within each graph, wild types (WT) and transgenic Swedish Dutch Iowa (Tg-SwDI) mice are displayed.

Munting et al. eLife 2021;10:e61279. DOI: https://doi.org/10.7554/eLife.61279 12 of 20

Research article Neuroscience

https://doi.org/10.7554/eLife.61279


WT

Tg

WT

Tg

350

0

350

0

350

0

350

0

ATT (ms)

Without CO
2

With CO
2

Wild type
Tg-SwDI

200 300 400 500 600 700

0

0.2

0.4

0.6

0.8

1

A
S

L
 s

ig
n

a
l 
(a

.u
.)

200 300 400 500 600 700

Time (ms)

0

0.2

0.4

0.6

0.8

1

A
S

L
 s

ig
n

a
l 
(a

.u
.)

WT Tg-SwDI
100

150

200

250

300

A
T

T
 (

m
s
)

WT Tg-SwDI
100

150

200

250

300

A
T

T
 (

m
s
)

Figure 4. Arterial transit time (ATT) measurements acquired in the mid-brain of 12 months old wild-type (WT) and transgenic Swedish Dutch Iowa (Tg-

SwDI) mice. On the top row, measurements acquired at baseline are displayed, on the bottom row measurements acquired while administering 7.5%

CO2. On the left column, graphs display the measured arterial spin labeling (ASL) signal (mean ± standard deviation) plotted against increasing post-

label delay times. In the middle, maps are displayed that show averaged arrival times of the ASL signal. The maps were acquired in a mid-brain slice

and are averaged for WT (top) and Tg-SwDI mouse (bottom). On the right, boxplot representations of the ATT values obtained in all mice are

displayed, where circles and squares represent individual mice.
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Figure 5. Cerebral blood flow (CBF) and cerebrovascular reactivity (CVR) acquired during isoflurane anesthesia and urethane and a-chloralose (U and

A) anesthesia. (A) 21-min CBF time profiles acquired in the mid-brain in wild-type (WT) and transgenic Swedish Dutch Iowa (Tg-SwDI) mice under either

isoflurane anesthesia (left, 12 months old) or U and A anesthesia (right, 10 days later in the same mice). CO2 was administered between minutes 7 and

14. (B) Mid-brain CBF and CVR maps averaged for WT (top) and Tg-SwDI (bottom) mice. Note that the CVR maps during U and A anesthesia are scaled

differently than the CVR maps under isoflurane due to the marked difference in CVR. (C) Boxplot representations of the baseline CBF and CVR group

values, where dots and circles represent individual mice.
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Figure 5—figure supplement 1. Cerebral blood flow (CBF) change observed during switching from isoflurane anesthesia to urethane and a-chloralose

(U and A). 90-min CBF time profiles (mean ± standard deviation) are displayed that are acquired in cohort 1 for wild-type and transgenic Swedish Dutch

Iowa (Tg-SwDI) mice at an age of 12.3 months. U and A was injected 5 min after the start of the arterial spin labeling-magnetic resonance imaging (MRI)

scan. Isoflurane (iso) was decreased between minutes 40 and 50. CO2 was administered between minutes 72 and 79.
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Figure 5—figure supplement 2. Change in transcutaneously measured pCO2 and respiration profiles under different anesthesia protocols. On the first

row, the pCO2 time profiles (mean ± standard deviation) acquired during the pseudo-continuous arterial spin labeling (pCASL) scans are displayed for

both wild-type (WT) and transgenic Swedish Dutch Iowa (TgSwDI) mice in the last two time-points of cohort 1, with the acquisition under isoflurane on

the left, the acquisition under urethane and a-chloralose on the right. On the second row, the respiration profiles (mean ± standard deviation) for the

same time-points are displayed.

Munting et al. eLife 2021;10:e61279. DOI: https://doi.org/10.7554/eLife.61279 16 of 20

Research article Neuroscience

https://doi.org/10.7554/eLife.61279


0 7 14 21

Time (minutes)

0

50

100

150

200

C
B

F
 (

m
L

/1
0
0
 g

/m
in

)

Wild type
Tg-SwDI

0 7 14 21

Time (minutes)

0

1

2

3

4

5

R
e
la

ti
v
e
 C

B
F

 i
n

c
re

a
s
e

0 7 14 21

Time (minutes)

0

1

2

3

4

5

R
e
la

ti
v
e
 C

B
F

 i
n

c
re

a
s
e

LDF (through skull) ASL-MRI (relative)

7.5 % CO
2

7.5 % CO
2

7.5 % CO
2

ASL-MRI (absolute)

Figure 6. Cerebral blood flow (CBF) time profiles acquired with laser Doppler flowmetry (LDF) and arterial spin labeling (ASL)-magnetic resonance

imaging (MRI). On the left, 21-min CBF time profiles acquired with LDF in the somatosensory cortex are displayed for wild-type (WT) and transgenic

Swedish Dutch Iowa (Tg-SwDI) mice. In the middle, 21-min CBF time profiles are displayed that are acquired with ASL-MRI in the left somatosensory

cortex, after baseline correction, so the profiles can be compared to the LDF time profiles. On the right are the same profiles as in the middle, without

baseline correction.
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Figure 6—figure supplement 1. Cerebrovascular reactivity (CVR) measurements with laser Doppler flowmetry (LDF) and arterial spin labeling-magnetic

resonance imaging ( (ASL-MRI) with and without skull removal. (A) CVR time profiles acquired either with LDF (top row) or ASL-MRI (bottom row). The

left column shows the CVR time profiles from the intact, left hemisphere, the right column the profiles from the right hemisphere after craniotomy. (B)

Figure 6—figure supplement 1 continued on next page
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Figure 6—figure supplement 1 continued

A photograph of the somatosensory cortex of a representative mouse after craniotomy. (C) On the top row, a T2 weighted image that was acquired

with MRI after craniotomy. On the bottom row, cerebral blood flow (CBF) and CVR images that were acquired in the same scan session. Note that the

left hemisphere is displayed on the right, according to radiological convention.
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Figure 7. Amyloid-b histology. Shown are representative stainings of wild-type (WT) and transgenic Swedish Dutch

Iowa (Tg-SwDI) mice of 12.3 months old. The upper row is an overview image, and the other rows are zoomed in

regions from the overview image.
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