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Introduction: Autoregulation of ocular blood flow (BF) with respect to changing blood pressure (BP) is important to retinal health. Autoregulation
dysfunction has been implicated in many retinal diseases such as glaucoma [1]. BF to the retina is supplied by two separate circulations: the retinal and
choroidal vasculatures, which are regulated very differently. They may respond differently to BP changes. In contrast to classic optically based techniques,
MRI provides depth-resolved physiological (i.e., BF and) and functional information non-invasively in the retina with laminar resolution and a large FOV [2].

This study employed very high resolution BF MRI (47x47 pm®) to investigate the retinal and choroidal BF autoregulation during acute hypertension. BP
was elevated by transient occlusion of the descending aorta. Retinal and choroidal BF (RBF and ChBF) MRI as well as retinal and choroidal BOLD (RBOLD
and ChBOLD) MRI were simultaneously measured continuously during baseline and acute hypertension period.

Method: 6 Long-Evans rats were used for imaging and 3 for blood gas measurements. Anesthesia was maintained at 1.1% isoflurane. The rats were paralyzed
with pancuronium bromide (4 mg/kg first dose, 4 mg/kg/hr, i.p.) and mechanically ventilated. Systemic BP was continuously monitored through a PE-50 tube
cannulating into right axillary artery. Arterial blood was sampled through the same PES0. End-tidal CO,, SO», heart rate (HR), and rectal temperature were
maintained within normal ranges. BP was modulated by a balloon catheter placed in the descending aorta (near the diaphragm) inserted via the right femoral
artery. The BP was elevated by 10-70 mmHg from baseline through partially or completely redirecting blood from lower body to upper body.

The experiment was conducted on an 11.7 T Bruker Biospec using a surface coil with active decoupling (ID=1 cm) and a separated butterfly neck coil for
continuous arterial spin labeling (cASL). BF MRI of a single axial slice bisecting the optic nerve was acquired using 4-segment gradient-echo (GE) inversion-

recovery (IR) EPI+cASL with FOV=7x7 mm?, TR/TE/TI=4000/12.8/2100 ms, resolution=47x47x1000 pum’.
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BF autoregulation [5]. Our results are consistent with other studies which detected retinal [6] and choroidal [7]

BF autoregulation. A B C
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showed increased arterial pO, which is likely due to the == \RBF == AChBF ABP (mm Hg) ABP (mm Hg)
increased pulmonary perfusion caused by elevated BP. Fig 2. (A) Medians of ARBF and AChBF due to ABP were 0.08 and 1.7 ml/g/min, and the median of ARBF

In conclusion, we developed a model of acute was not significantly different from 0 (p = 0.47) but the median of AChBF was (p = 0.001). This means RBF
did not change but ChBF increased by an offset of 1.7 ml/g/min. (B)&(C) ARBF & AChBF vs. ABP : The
slopes of the trend lines were not significantly different from 0 (p = 0.39 and 0.32). Therefore, BF was not
correlated with BP, which indicates retinal and choroidal BF autoregulation.
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