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The bl oocl·aqueous Larrier, lh e rIlcchunism conlrollin g Ihe passnge of fl u id 
and solvcd su bslances from Ihe broocl lo Ihe aqucous humour, represenl ::; only 
11 spl.'cial form of lhe barriers wich cxist all over Ihe organ ism between the blood 
ond Ihe lissue·spaas. Onc comlllon faclor of import :mce for mi ng Ihese barri ere 
Ihroughoul Ihe body are lite cfJl'illarr wa!ls \Consisting oí cndolhel ial cells, placed 
edge lo edge lo form a mosa ic, the oppo!:i ng edges being made ligltt by an in· 
lercellular cement subsla nce whiclt conla ins polenlial spaccs aCling somewhal 
after Ihe manner of pores. Mosl a nteriorly 011 Ihe a nterio r surface of lhe iris the 
hfood-aq ueous barrier eonsisls esscll tiulJ y of the uvea[ capillury wa lls -alone. 
More posteriorly the ba rrier ie com posed of ¡he walls of the uveal eapillaries 
plus Ihe Iwin.layered eclodermal prolongation of the relina, the ciliary cpithelium 
whieh is interposcd between aqueous humour and Ihe capilf:uy walls of tite ei
riary Lad y. 11 is however important to recupitulate the evidencc tltat the ca
I'iüary walls jorm the e.J.Jenlial over-ail blood aqueou.J barríer and thal ¡he 
twin-Iaycrt.-d epi lltcliulll interposcd in onc segmenl of tite grobe excrls a modi o 
fying influence only. In Ihe ciliary body where the cspillaries a re extremely 
rleveloppcd lhe surraee of Ihcir wuUs amounts lo aboul 670 mm2• First of 
aH some rcmu rks conccrning the quali lies of the capillary wall. In the resl 
o í Ihe body small molecu[es pass Ihrollgh l he inlcrccllllla r spaecs of Ihe 
capillary wal1~ - sodillm, potassiullI, chloridc, n itrale and ureu a [most as easiry 
liS wtller. Evell such large moleculcs as inu[in escape th rough lhe glomerllH of 
the rena l ei rculation. This is a physical passagc by di ffusion lhrough rclalively 
in aeti ve intercellu lar Sp8CCS. In lhe eye Itowever we are dealing wi th entircly 
diHcrent eonrl itions. The general rlelay in passage of all molccules ill traversing 
Ihe ocular capinary w81[s, tite (''<Iual ity o f lite rale of ]>a56age of moleeules of 
\'ery differents gizes, ·a nd Ihe inequali ly of lhe rate of passagc of thouse of como 
parable size, a differenCl" rlepenrling csscntially on thcir chemieal composition, 
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alr Ihe;;e cO/lsi{lcralions !!e('m lo eonfirm tllal in Ihe e ye the tnmslerrnce Irolll 

,ht' Mooó inlo 1111: anterior c/wmber lakf' j /'!tICI~ Ihrol/g" tlu' cef/. botlies 01 Ih e 
capiliary wafls and 1101 Ihruu gh illlercefllllar s/lacl'S. 'rIle general basis of ¡he 
formal ion of 111t' aquco u~ hUlIlou r accordil1g lo IIwclcrn cOl1ccpls secnlS 10 be [] 
dilfllssiofwl illll'rdwflge wi lh lhe blood Ihrougll lhe l' lIdolhclial cells oí lhe eu· 
p illa r}' lI'alls, an cxe hange ul II U" same l ime constiluling Ihe background of Ihe 
melabolie inlerehange. There is eOll SlOquell tly an I'SS('uliar d iHcrence from 1111' 
l issudlui(ls clSClI'here. for in Iht'ir case tlle d iUusional inlerchange lak{,s place 
Ihrough lIJe' inlt'recl luJar spaees. whiel1 expla ins Iheir rclulive richness in protcin 
(SO l>er eenl in Ihe li ver and Ihe ill lesti nes in cont rasl lo 0,02 pu cent in the 

a!lu{'oUS hUl1Iourl. Whal is Ihe rcal reason of ~uch a card inaTly di ffe renl 
Iwha"iour of Ihe blood -aq l1cous barri('r? Probahl) il is concerne{] wilh Ihe 
lIlu inlcnun(;e of an oplicaJly dficienl organ. This ne<wss·ilalt's oplical clarily in 
ils media a11(1 an illlcrllul leusiotl suff jeienlly high lo Itluinlain Ihc globe us u 
rclul ively rig id opticul systclll. '1'11(' pf'cul'i:n i lllJlcrllll1eabilily of Ihe ocu la r Cll
pi!l aries can be rcgarded as a tdeo logicul adaplulioll lo main lain Ihe oculllr 
lllediu oplically d eur :wd homogcneous. T hus Ihe flro CI'oU 01 Iransfcrence from 

Ihe biood ¡"/o lhe anterior chamber, laking placf' throl1gh cell bodies une! nol 
Ihrough intercel ful a r spacef' is essenl inll}' sOlllclhing 1II0re jubl/e all(1 discrimi· 
rwting lholl ordinory ¡/iffllsioll 01/(1 lJrf'lflflwbi'y Iwrl'0sive. Howevcr sludies of 
Ihe mosl \'aried nalure in ot ller organs of Ihe hody lIa"c consislenll)' faik,<1 lo 
produce an)' ev idcnc(' Ihal tl1l' capil lar)' lI'all~ lIel olherwise Ihan as a simple 
firler. The}' mu y block ;;ub~tunccs, bul Ihe ll ave 1101 ~o fllr hecn dl'lecll'o in Ihe aet 
of recff'l in g an)' substance. Ther..Io rp il is 011 Ih e QI1C side eusil y lo be undel'S
lood that pral;licll ll y ull tll !": cOllsl ituellls of IIIt' inlruoeurar f luid are in (Idicl 
whell cOl11pared with Ihe ir concl'nlralion in Ihc plasmu. On ol ller ha nd Ihere 
cxisl tlm:c imporlanl c .~ccpliolls nol lo be overlooked and ncglected: hyo!urollilJ 

(lcill. ascorbic lIcill Il~ul sll/Is. Hp luronic acid is undoubtedly a local &.'(;fclory 
product, all(1 Ihe e;,¡;cI'Ss of U5Co rbic lIeid Hnd sal ls imprics Ihal in Ihei r Irander 
from 111(' blood 10 111(' alltf'rior cllamber of the t'ye ell~rgy musl be expended, 
thal is, Ihey musl he sccrc/f'f/. On Ihe fUf/([(lmclllul I,roces.f 01 llilfusiofla! ex· 
clwflge i$ therf'lore sU/J/·riml'0.fed $Q/IIe secrclory :lcli"il)', 1Il0difying lhc COI1· 

c(' lIlraliol1 of cerlain !!Ubstunccs, wh ich a re esst' lllinl for lhe peculia r ph )'sioJogy 
of Ihc cye. Tlw cl'iuenc{' fro!11 chclllical a ll al ys is IInd lI ulo.radiography il1{licalcs 
Ihul lhe silc of such a sccreli on is lhe ciliary rl'siotl , und cspccially Ihe dO/d,le 
layer of epilheli/llll , wh ich UJlOIVS Illt" for11lat ioll of tliHerctlct's in cleclrica l po· 
Icnlial (oxidali"c und rcduct il'c processes :lccord iug: Fricdcnwald , so Ihul Slll11c 
degrec of u nidireclinllal pf' rmeahi li ly ami Ihe capad l)' for ma inla in ing concell
lratioll gradicIIls exis!. \V. ' ha\'e airead)' 1I1C11Iioll(·d thal Iranspareney of tlle 
IItluCOUS hUlllour as all optical medium is ami musl he main lainlod by cxclud ing 
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suoslunce!- wh ich could makl ' il opa(lue. 'fh is necl"ssily IIn tlw other huml in vol_ 
ves a significanl deficienc)' of subslunccs as (o .. instuncc liuga r, urea, amino-aci<ls 
und proleins. 'fhis has lo be muele up. By a Sl'crel io ll of salls, Ihe funcl ion of 
I'I hich i.~ lo muinlai n oSlllol ic flnw and ('q ui libr iu tll Ihrough Ihe li ssul's, Ihis is 
mu{l" up llnd JlLore Ihan madI' up, so Ihul Iwsidc tlw capiHury I' rcssure Ihe rc is 
enough excess of osmolie pn'8sure lO mainlajn Ihe globc as rdativcly rigi <1 op· 
l ical syslcllI, It is n()t ccrta in , l'Iether olher subslanec are invol\'cd in this se· 
eretof)' mechani$1ll of Ihe eiliur)' I'pilhelium, bul so fur us our knol'l ledge goes al 
prCSCnl. defin ile proof is lacking. In ilJ cSJenlialJ Iltl' mecJwI/üm 01 Ihe aqucouJ 
I', O(//lc/ion ami l /l/U 1/11' (lcl;ol/ ollhe bloo([.lIqu cOIu ba"ier is a wonderfu lr)' 
working cO/llbinaliol/ 01 (¡¡I/ /l siol/al excJwng" in l/l e mai" allll .wcrelio/l as (l 

slIlwrimposed proceJ.I. 

'fhe title of ou r paper promiSI's in dicu lions wilh regurd lo Ihe di"ieal impor. 
/Ollee (JI Ilris biood.aqll e.oll.~ barrü'r, Ihe ph ysico-chemicul and physiologica l pro
pe rties of wich hal'e Iwcn jusI sum murizcJ iJl a fe\\' rel11uks. Undo ublcd ly Ihcre 
is in tlui l)' clinical" work th(' necessit)' of controll ing or C"CII 1Ill'¡lsur illg lile ¡JI:r. 
meabilil y of Ihis barrieL Wh)'? Beca uS(' l1 umerOllS pUlhofogic l l conditions abo"c 
ull o f IIIt' unlerior scgmenl o f Ihll e)'t'ball a re accolllpuniNI o r cven dirccll)' or 
indireetl)' ea use<! b), d istu rhunccs uf Ihe pcrmeabili ty of Ihe blood.aqueous 
harrieL Undcrslan(ling of its function muJer nor mal IInd pathological condilions 
represen ts u h y lo hetter etiolugic and diagllo~ l i c underslunding, b ul also 
lo Ilt'ttcr therapcutical Illllnugment o f d iscascs of Ihe anleri or uvcaf tracl, us 
Ihe fo lloll' ing slalemcnls wi ll confirm. 

Bu l how Illa y Ihe opht hulnlO l og i ~ 1 huvi ng HoL Il hig lu borntory aL his d i ~1)O S:11 

ucq uire a be dside kllow letlgt' of this barrier? Let us ca l!" In mind Ehrlich's 

pioncer experimell l in 1881 , who for Ihe firsl l illlc cou ld observe Ihe appcnra nce 

o f Ihe grec ll oye Iluoresc";,, in Ihe snlt' rior cha mber of Ihe rabbil after ha \' ing 

injl 'Cled il subculant'ousl)' 11 sho rt l ime before. Flouresccin conscquen ll )' has bccn 
\I !I('(I on an imals and Illcn fo r uboul 5ixty fi Vt' yC 3TS withoul furnishing pract ical 

rt'wJts o f cli nica l vulue. In 1945 II'C dahorall'<1 logelher \V ilh Amslt'r a standur
cli scd tcchniq uc ;;u ilahlt, for mcasu ring Ihis perlllcahil it y for cl inical purposes 

wi lh tfll' s id of Ihc sl il la!1lfJ ntHl cu llt'J this metl lOtl "lluorcJccill lest" . 

The princi pie of Ibis tesl is the fo llow ill g: all inlravcnous iujt'ctioll of 2 ce. o f ¡¡ 10 

pe r ccnl solut ion of sodi um fl uorescei n is :Idministercd Hne! ~top walch se! in mo· 

lion. Al s va riahlc Pl' riod from OIlC lo six JIIill ul(.s Ihcrell fter, !hc gr~n colou r of 

Ihe d )'~ !:X:COIllCS apparcnt in l ile pupil, in other wor<ls Ihe grc('\I fl oure5Cellce gene· 

rated by the I'er)' bright b~ams o f tllc sli t·lamp. 'fhe increasing fl uo rescellce o f 

Ihe a<lueous is l11f'asu rl·d u! sui lahre inlt' r\'als. 'fhe inlcnsily of fl uort'Sct>llce Ilas 
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lo be inversely proporlional lo Ihe quanlily of ¡¡ght rcquired lo make it visible, 
quanlitative measurements a re made by eontinously increasing Ihe re5ista nce in 
Ihe sli l-Iamp eircuit and Ihus red ucing ¡he l¡ghl in lhe anterior ehambre untir 
Ihe colo ur is jusI nol visib le. R~ ~peatcn r eadings are made (first each minutc, 
then every two, then cvcry five) from a amperemeter and a curve conslructed 
Ihcrcfrom giving Ihe relationship in time-amperes, in other \Vords, timefluorcs
cein eoneenlralion over a pcriod oí Ihirt y minutes. 

Having performed more than three thousand such flourcscci n tests in Ihe past 
fifleen years we can only confirm ils absolule harmlessness and certi fy thal 
fluoresccin admi nistren in Ihe quantily a nd concentralion as mentioned ·alrcady 
prove5 lo he complctcly ind ifrcrent {rom the pharmaeological poinl of vie\\'. 

11\ Ihe normal eyes of health y individuals il is found thal Ihere is a I/orlllol 
curve of fiuoresceil/-permeatiol/ whieh varies within narrow Iimits, showing a 
slow -lI nd regular increase in lhe passlIge of Ihe dye across Ihe hlood ·aqueous 
harrier during lhe period of observalion. ]n Ihese nor mal eases Ihe exerelion of 
fl uoresccin is almosl Ihe same in bolh eyts, :lIld Ihe day·lo·day varialions lie 
wilhin Ihe 50 ea lled normal bond which has been eslabli shcd by cxaminalion 
of Iwo hundrcd healthy eyes. The dye nma ins in Ihe chamber al lhe levcT rcachea 
al Ih e end of Ihe obscrvalion limc of Ihirly minutes for a few hours lo fall 
Ihereafter slowly and graduaU, diHlppe3f ing eomplelcly from Ihe anlerior 
ehamber after fift t.oen lo Iwclll y(ou r hours. 

In palhofogicol comlilwns rhe permeolwn of jluoreseein. is alwas increased, 
Ihough the degree of Ihis inercase is variable. Also Ihe typc of curve is differenl: 
IH:rc we distinguish Iwo forlllS uf palhological curve, Ihe one resemhling normal 
curves, bul silualed ahoye Ihe no rmar band and indicating according to our ex
pericnce only slight and reversible dama ge lo Ihe hlood-aq ueous harrie r, Ihe 
olher eharaclcrizcd by a slcep ¡nilial phllse cllllnging inlO a high flat plaleau 
manifesling an intense -and lIlos1 frequently irrewrsible lesion of Ihe barrier. 

The mOlllell l has come when so rne remarks must be added eoneerlling Ihe 
meaning of tlle fluoreseein lr{Jfuporl tluough the blotXl-aqlleolU barrier. An 
escape of inlravenously inj ecled fluorescein occurs Ihroughoul Ihe eapillaries 
o f all Ihe lissues of Ihe body; bul Ihere, where Ihe permcabi lily of Ihe endolhelial 
wa ll is reTativc1 y mueh higher, Ihe cscapc is so free and rapid lhal in general 
ler ms Ihe pcrmcabil ily lo fluorescein mensures nol eap illa ry permeahilily bul 
the rate of Mood Ilow, Ihal is, il g ives an illdieslion of lhe <Iua nti ly of fluores· 
cein available lo escape from lhe cireula tion ralhcr than Ihe di ffi eulty il ex
peri ences in doing so. We have aTready menlioned lhal lhe capillaries of the 
eye are dislinguished {rom those clsewhere by Iheir relatively greal imper
meability. Only a small proporlion of Ihe fluoresce in in Ihe blood Iraverses 
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thd r wall and it does so srowl y. In fact we could provc Ihat in tite normal ere 
lhe concentralion o} tite dye in Ihe aqueous averages only about 1/ 100 o} tltat 
in Ihe blood. In abnormal conditions howevcr, this anlount is increased, but 
without corrcsponding inerease of the freely diffusihle rate of fluoresccin (not 
udso rbcd to Ihe plasma protei ns) in lhe blood. Hence lile in crease o} lhe }luores
ccin-permeatwn in/o Ihe anterior cltamb/:r re}lecls a dilalalion and above all 
on increaserl pcrmcability o} the ocular capillaries, in other lcrms, a breakdown 
of lhe normally high impermeabi li ty of the blood.aqueous harriero Thus the 
fl uorescdn test may be con~idered reall y as permeability lest o f this harrier, 
realizable by means of a set of simple instruments and representing so to say a 
bedside procedure. 

J~-,~-----+--= 

41---:: 

"'i,. J. Anll!rior uveiti.. : 
A : in.:rused rl uoresr ein·l.e rmeabilil y or Ihe ~ffecl ed eye 
8 ; norma l I .. ~rm~abilil y of lhe heallhy ere 

The ehanges in permeab ili ty whieh oeeur in p3thologieal cond itions are a 
considerable importllnce. The prototype of increascd permeubilit y is to be ob
served in acute or chron ic iridocyclitis, whcrc the curves rise ~Ieeply to an 
abnorlllal height indicalin g a comparlllively intense brenkdown in the bllrrier. 
Rcpeated fluorescein test enablc US lo follow the evo l"ution of Ihe permeahility 
in Ihe course of Ihe disclIsc as inHu cnced by time 3nd especially also by treat
ment. In the very early slages of an tcrior uvdli s, when typicar clinical signs 
are still mi &.>ing, Ihe fluo resccin penllcabilily ma y already prove lo be incrcased 
and thus help lo confinn Ihe d iagnosis, a fact, whieh is o f great imporlance {or 
inslanre in Ihe dctect ion of culy signs of sympulhclie ophlal mia. In hetero· 
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chwlllic cyditb Ihe permCllliott of ti\(: dye in lo th e anter ior challlbcr is t.:spccially 
cxaggcralnl. In hypcrtcnsil'c ullcitis Ihcrc is a distincl i/len'ase uf permca hi l it~, 
too, but no rclalionship lO intraucular prcssurc. 

In cases of kaaÜlü o positil'c fluorc5c€ill lesl indicu\cs existenc\.' and degrec 
uf u si muJlaneous ul'e:11 uffeclioll. whereas in easl'S of ,-afame! it may pro\'e 
their iridocydilic úrigin and hdfJ confirtll thcir S¡'C01Hlary complicatc(] charach'r, 
After intraocula r opcrn lions praclieall)' alwa)'s a sl ight inerea&; u f permc¡¡bilily 
rcmains for cl'er as a sign u f by ;111 Illt'ans unimporlan t barricr lesion, 

In primar}' simple ghwcúma t!JeTe is a lso a lendenc)' lo increaSl..,<1 perlllubilil)' 
for Huorcscein. The incrcm:e mu)' be sudd en und irregu la r and is trpical o f a 
high or decrt,using pllase u f int raocubr pressur('. Tllis is an indiealÍulI tbat 11 

fundallll'ntal featurc of such caSlS ma y I)L' aJl :lltcrotiun in capillary fun clion. 
A v~ry high pcrltlcabil it y ill crC¡t~c in ¡¡ casc of cxnggcralcd intraocular prpssurc 
slwllk!S in fll\'our o f a Clll1gCSli\'j: glU UCOtJUl Uf el'cn rutllcr of hypcrlcnsil'c ul'l'i li s. 
Al uny mIl' such rac l ~ tend lo blur Ihe classic disl inctiun betwecn sitllfJJc und 
congeslÍ\"p glaucúnHl, :1\ Icusl whal concerns Ihe vl!scurar lypLos, 

As an ink reslin;f (I¡'moslralion of Ihe unil)' of Ihe l'ntirc in traocular circulatiou 
il ttlust b.' tnentioned Ihal ¡tl1 incrcusc of fl uorcscein l>ermcabifi ty occu rs algo in 
discases o f Ihc posterior segment, nol onl}' in c"Qrio«lilÍ,~, bu t ¡¡Iso in a ffeclions 
o f 1111: relina sucb as 11('11011 $ Ihrombo.sis, !>eriphlelJili.s retina/! ¡¡lid reúrwl (1,'1. 

achmcllr. In Ihe di ffcrCI1\Íal diagnosis helwt'cll glioT/1lI und IHCudo·gLioma a 11 e. 
gati\,c flunr('scein t.'sl po inls to Ihe formcr, a positi ve O UI' lo Ihe lalter pos;;ihil it y. 

!;i. 

~ 
2~--4----+----~---r---+----t 

A_,l,--

L--+----::,1::0---+.'S:----;2::0---;;;o----;J;;Omin. 
Fil' . 2. Con/u.• iou: 

A : ¡n.:ruse'! ¡>ermeaIJ i tily 01 Ilu: illjurcd c)'c 
11 ; norm,,1 I'crmelt loirily 01 11,,, hc"hhy efe 
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IlI jll":f'_~ lo Ihe globc are a lso of signi ficanec in rcspccl o f allerat ion of Ihe 
Llood -uqw'ous bnrricr_ A Tllp id rise to an increascd hcighl follo ws cO/l /llsiol1 s 

or a jlP llcua/il1 ft It!fJl/ lld, I n co nlu sion ('ven of l he sevcrc Iypc Ihe incn:ase of 
flu OTl'SCcin pumeah ili l )' iSo limited sl r iel l)' to Ihe a ffecled e)'e, ",hereas in I>cr
forating inju ries \Ve ma)' lHake Ihe ver}' im portant obsCfvatiol1 Ihal ¡hc fellow 
cre, IIlthough appu l'enll )' normal froJt\ tlw clinica l poi nt of " ie w, s ll ows 11 s im ila r 
howl'vcr moderutc!y incrcascd pcrmca li nll of Ihe d ye_ IIH: curve in Iri s casI: 
followi ng fa ilil full )' l ile fluctu ations foun d in Ihe injurcd e)'e, \Ve eaH Ihis phe
nOlllcnon "sylll/Xl/lwúc IIJsl/Ori~" and co m!Ídcr il as a \'ery e,lrl)' slagc of sym

palhelic u\'c:l1 irritation, whieh in Ihe mujuril)' of Ihc cases is reversibll ', huI onder 
unf<l\'ourabl¡' ci rC UlII sla nL~;; Illighl dcvclop inlo real s)'tll pathctic opllthalmia. 

L---*""--f,;----:;t!;:S---:2!;O;---2.;;S;:----;J!;;omin. 
Fi ~_ 3, l'erJOrlll i" , ¡"jllry : 

A: i n rre"~ e<l "o:rme~ bil j¡)' of Ihe injurcd e)'1l 
11: nornmt I'HmCllbilil y uF Ihe hcu lthy o:yo: 

T hc plwllomcllull u f Ihe "simpalh ctic (I)'shoria" ulthough up lo HO\\' W('rc Hol 
abl,' to obscT\'c il" Iransi tio l1 inlo fuH)' dcwfoppcd s)' llIpa thctic oph tha lmia, 
Hevcrl hcll'~S cl iet utcs or COU TlW of aclion: tllf' hcallhy c)'e repclItedly showing 
llOrll ltl 1 perlllcabil ily of Ihe hlood-aqul'uus barri !'r \\'e ralher fCI·1 rcas,,"urcd (l11d 
conlin uc conscrvuli vl' lr(ll llllcnl o~ l\te injurcd c)'c: huI whctl il manifC$ts a ~u d

den rise in 111(: curve o r curvc.'S that are cll'n rl y and persislcnl ly Il igh aho\'c 1111" 
norma l revel, wc tl'ud lo rCIIIO"t' the perforale(1 I')'e. For illcrt'used pcrnlt:<lbili t}', 
as WI' have sec n, ma y 1)(' a precli nicu l s ign of illcipicn t antt' rio r uvciti~ ; !Orlll
palhclic ophthalmia howl'vcr bl' ing a spccial fo rm o f an terior u\'citis il is oh· 
\' ious lo supp0S(.' Ihe Iwginning o f a similar P" {)(.'(.'l!S in l ile C:<llggeralen fl uores
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cein pcnllcation of the healthr eye. IL cannol be only a con~nsual phenomenon 
for differen! reasons: it on lr occurs in 20 per cen! of Ihe cases, il is reslricted 
lo perforating inju ries and is never to be observed in a healthy eye where the 
conlralaleral side shows increased permcabifilr due to simple iridocyclitis, ke· 
ratitis, etc. 

Si. 
~ 
2~--~---+----~--~---t----t 

4 

L---!:----:f;;---.;c--2~O;----;<-J¡jJO,min. 
Fig. 4. Increa~ed fluore~cein·permcability of the blood-aqueous-barrier in case 

of endogenou .• ekzem" 

Of great clinical imporlance is Ihe fact Ih::tl general diseases also alter lhe 
permeabilily of lhe bloud-aqueous barrier as if lhis barrier like a very sensilive 
amperemeter was intercalated inlo Ihe general permeability proceses alT o\-er 
Ihe whole organism_ Thus lhe fluoresce in test becumes a valuabre melhod Ior 
evaluating the permeabilily degree of th e capillaries nol only of the iris and 
Ihe eiliary body, but arso of the body throughont. In abon! hity per eenl oI 
lhe caees of diauetes, thcre is lt sli ghtly heightened ciliary pcrmeabilily, cven 
whcn no signs of relinopalhy are present. In Kimmelstiel-Wilsons's syndrome 
when renal insufficicney ¡sadded to the diabelic diathesis lhe increase of fluo
rescein perrnealion becornes greatly accentualed. A similar increase is seen in 
malignant hypertension whereas Ih e bcn ignant slage of cEsent ial hypertension 
does no! manifest an y change of pcrmeabiJity of th e blood-aqueous barrier. 
Herc Ihe fluorescein lest may help lo indicale in a ralher car4' slage the ten
deney for Iransition frorn bcnignunl to ma li gnanl hypcrlcnsion lhe kllowledge 
oI which is so importanl for our colleagues of the interbal medecine. Even when 
no intraocular complicaliolls cxist, howcvcr, a simi lar brcakdowll in the Larrier 
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10 15 20 25 30min. 
F"ig. 5. Dillbelic retino/wthy: inerea$ed permcahili ty on hOlh eye". 

4 f---:coi 

25 30min 
Fi g. 6. 	Mfllig.wnI hypertensiorr : di ,tinet ly abnormal fluore scein·perroeahility 

or Ih" hlood.aqueous·barrier 

frenquently occurs in melabolic diseases, >:.... ch as obcsity, hyperthyroidism or 
Addison's, in oedmalous .~lates wethcr renal, fymph:ltic, angioneuritic Of pre· 
menstrual, in alfergic condilions such as eczema or bronchial asthma, or in acule 
general infeclions 8uch as polyarthritis rheumatism or epidemie hepatit is. These 
facts confinn again the intimate rclat ions exisling belween the organism as a 
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whole and Ihal l ransparcnl organ wilh whi(~h we are concerned and in whieh 
we can observe the effecls of vegetative dislurbanccs, e1scwhere in Ihe body 
deeply hidden in opaque lissuc, as if Ihey were exhibited in a ~.hop wilHlow! 

F'inally the fluorescein test lends i lsel f lo variou s pharnwcodynamic experi. 
ments, as drugs of differenl lypes ad ministercd locally or gencrally tIlay vary 
Ihe oegree o C Ihe permeabi lity o f the blood.aqueo us barrier. Pi.'ocarpine and 

41----" 

A 


Fill. 7. 	EHect of "i/ocor"ine 2% in fo r 1Il0f droJls: di ~tinet inCTIl"se of I, erme· 
ability (A) in '·Olllfa '. l 10 non lrealed eye (13) 

c5erine cause a heighten ing of the curve, inoica ti ng an incrcasccl eapilbrary 
blood·Uow ano ci¡ipeciall y II n exagge nJ\ed pefmeability. Atropine has no marked 
eHect. Adrenalin and lac\'oglaucosan lower il and may bri nd clown the ahnor· 
malTy high excrelion curve of an ¡¡¡¡terior uVf'it i&. Subconj unctiva l inj cction of 
5uline will raise the curve if conccntrations over 3 per eenl are used. Corlisolle 
in form of drops or subconjunctival injectio ns has a significa nt effecl on the 
perrneability of Ihe cili ary vesse!s in Ihe scnse of defini tely rcd uci ng il, aboye 
¡¡1I if i t has been alread y heightened b y un inflammatory proces;;o A similar, 
bul far fes.:. inlensivc decrcasi ng effecl can be oblained by intravenous injeclio n 
of calcium, in strong doses (20 lo 40 ce o f a 20 per ccnl so luti on) or of a co mo 
binalion of calcium with antihislamine, which lIlay oftcn lowcr Ihe abnormally 
high permcabilil y curves of iridocyclitis, chronic glaucoma ano concussed or 
perfora led eyes. Its aclion is almosl in mmediale, bul docs nol lasl for mo re than 
u few hours. Calciulll 011 the otlwr hand 11115 no effecl al alr on the permcabili t)' 
of normal hcalthy eycs which proves thal a certain normal permealion mu&t be 
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JOmin. 
Fi j!:. 8. Increas," of Ile rme;,hitilY ~ rl e r in; cclio ll h lll.ronjllllflinl) of Ulflillll! 

cMoride 3% (Al . B : rOlllroJ eye 

Sí. 
~ 
2~--~----~--~----~---r----+ 

JOm/n. 10 20 25 
Fij[. 9. 	 E"e~t of Cflrlúc,ne IS lIh'·onjun'·l ival iniertion l on 111t: 1'~rll1 ~ uhili l y 

of Ih e hlood'"' IU "ou ~.ba rri "r 
A: b" rore Corl i~on . 11 : ;, ft er " I'I, I;<"IIl ioll o f Co rli""ne 

rnaintained in all)' case in order lo guarantee n mini lllal mctabolic interchange 
hetwcen blood /lnd aqueous humou r. Al) cxactiy oppositc aclion is achie"cd by 
hi,stomine which lila}' sundenl )' open un c"en Ilorlllally funcioning barrier lo 
high degTl.'"Cs of incrcasen pcrmcability. Thc same can be s/lid a bout hralurQnidQ,Jc 

l6.l 

http:hlood'"'IU"ou~.ba


which loeally adminhslered produces as a rule u distinel increasc of ft uorescei n 
l}Crlllealion in lo Ihe anterior ehalllher. 

The fluoresecin le!>! o r Ihe pcrlll cubility of Ih (' blood·aqucous barrier repl't" 
Scnts an artificial procedu re whi eh uses a rathe r smalJ Illoleeure, i.e. Ihe fJuon~s-

Si. 
~ 
2~~4-~-+~~~~4-~-+~--t 

Fi l_ 10_ 	 CakiunI diminbhe~ the Iluorescein-llermeahili lY of th e hlood-aqu eous. 
barricr_ 
A : h clo re. ": nrte r inlravcnous injcctiOIl of 20 , ~ pm 10% Ca k ium 

2 ~---+----+----+----+---~-----r 


1] _ Eflel"! 01 J. ü l tw,i"e (~uhcu lll neo u~ i"je,-.ion , O n IIermcllhi li ly of 
b lood-aqlleou~ba rrier 
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CCIIJ molccu le, for dClcctillg disturbances uf the permeation faeulty 01 the capi. 

lIary walls. This hls thc grcat aclvantage of being a ralher accuralc rnelhod able 
lo filld oul cven cad y and minule pcrllJeabifily disorders. Nalure howevl~r has 
given us in addilion in Ihe e)'e so to saya tlalurar permeabilily lesl, which we 

all kllow undEr mIme of Ihe tyndall phenomenon. fnerease oí Ihe permellbility 
of the blood.aqueous. barrier in a cerlain advaneed slage leads lo pCTlIlealion 

oI evell big moleeules as proteins iJlto Ihe aqueous: Ih ey produce in Ihe ¡ight 
beam of Ihe sfil lamp by mcans of diffraclion the tyndall phenollleuon the inten· 

sily oI which is proportioJlal lo Ih eir concenlralion ancl can be measured by help 
of a special I)'ndallimeler. Values of lyudalJ intcnsily plotted at varying dates 
on a diagram furnis h a so called tynda/logram wich gives valuable in format ioJl 

about Ihe fluclualions of Ihe protein contenl of Ihe ac¡ueous and al the same 

time of thc bJood·/lqueom. permeability for proteins in the eourse of a ccrtain 

disease. 

F!uorescci n test and tyndalJometry, IhEy bolh represenl clinÍcaf possibilities 

of measuring ·and evaruating the pcrmeability oI Ihe bloocl.aqueous barrier the 
itllportance oí which in daily clin ica! and practica! work . as has been demons· 

traled . cannot be {l enied. 
Sl<ldelhorersl r. 42 
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