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Abstract

Fefinal blood flow (REF) Incresses In response io 3 reduciion In aepgen (Fypoda) bul decresses In response io Incressed aygen (Fypenaxda). However, e
relationshilp between bilood flow and ®e arerial parilal pressure of oggen has not been guaniified and madelied In e refina. parficularly In e wascular nesene and
resting forks of B vessels. The present study akmed fo defermine She lmEstions of Se netinal wesculsture by modelling Bhe relstionshlp between REF and oygen
Foetinal wascular Tesponses were measuned In 13 subjects for elght difierent Dlood gas condilons, Wit Fe end-iidal pariial pressure of cggen (P ETC OF) @nging
1o A0-500MITIHG. Fetinl VESCUIST TSSpones MESSUTSTSnts WENe Mepested tWIce: Lsing e Canon Leser Diood fowmeser [Canon e, Tokpo, Jagen) during e first
WisR and using Doppiler spaciral domain optical conanancs iomogirapiTy during e sacond visk. ¥e datarmined st e relationshilp betwean REF and P02 can e
madalied 35 3 combination of pernallc and linear unctions. We concludad that REF compensated Tor decreases N anertal aopgen comtent Tor all stages of mpoxta
Ead I T et SAUy DUl 53N N0 KNS SOTDETEEtE Delow 3 P ETC O2 of 32-37mmisg. TR vesssls MEve 3 gRest vEsCUIEr range of sdjustment. Incressing
diamefer (8.5% areriolar and 21% iofal venous area) with hypoxla (4$0mmibg P ETC O2; P-<0.001) and decnzasing diameter (5.5% areriolar and 2356 otal venous
anes3) with Fyperacda (S00mmiHg P ETC O2; P-=0.001} o e same exient. This Indicates Bt B resting lonus ks near Be mid-polnt of Be adjustment ranges at
ressting P02 wiere sencRiEy ks maximam
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Abstract

Key poins: Vascular reacfivy, the response of e vessels o & vasoacive simus such as hypoxia and hyperoxia, can be used to assess the vascular rnge of adjustment n which the Vessels are able
{0 compensgte for changes in PO2. Previous studies in the retina have nof accurately quantfie refinal vasculer respanses and precisey targeted mufiple Pa02 simuii &t the same time as contoling
{he lvel ofcarbon dioxide, thus pracluding them from modsling the refafionship bafiween refinal blood flow and oxygen. The pressnt study modelied the reltionship between refinal blood low and
a2, showing them 1o be a combined inear and hyperbalc function. This model demansfrates that the resting tonus of the Vessels is atthe mickpaint and that ey have qreat vascular range of
austment, compensang for decreases in oxygen above & P ETC 02 of 32-37 mmkg but being imited below tis thresheld. Retinal blood flow (RBF increases n response o & reduction in oxygen
(o) but decresses i respons fo incresed oxygen (hyperoxia). However, he relationship betwsen blood flow and th arerial partl pressure of oxygen has not been quantfied and modelled
in the i, pariculaty nthe vascularraseve and restng fonus of the Vessals, The present study amed t defemnine th fimtations of the retinal vascuiature by modeling the relationship befies
REF and oxygen. Refinal vasculr responses wers measred in 13 subjecs fo eight cifierent blood gas condtons, with the endfdal partial pressure of oxygen (P ETC O2) renging fom 40-500
mmHg. Retinal vascular response measLrements were repeated tice; ing the Canon leser blaod fowmeter (Canan Inc., Tokyo, Japan) during the frst st and using Doppler speckrel domein opficel
coherence tormogrphy duing the second vt We defemined that the relationship befween RBF and P302 can be modelled 5 a comoinafion of hyperbaic and fnsar functions. We concludsd that
REF compensated for decrezses n arteial oxygen content for 2 stagss ofhypoxia Used in the presert study but can no longar compensate below a P ETC 02 of 32-37 mmkg. These vessels have a
0reat vascular range of adjustment, increasing diameter (8.3% ateriolar and 21% total venous area) with hypoxia (40 mmig P ETC O P < 0.001) and decreasing diameer (6.3% arterioler znd 23%
fotal venos rea) with hyperora (500 mmig P ETC 02 P < 0.001) to the same exent. This indicates that the resting tonus is near the mickpaint o the adjustment ranges f resting Pa02 where
sensitvty is maximum. ©2016 The Physiological Socefy.
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