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its impact on the ocula r f l ora . Below are t he resul ts of these 

. t• t • 2 
1nves 1ga 1ons : 

1. There is no a~parent difference of bacterial 
f l ora beb-Jeen hee1.l thy eyes of i7l<lles versus 
f eMales . 

2 . There is no seasona l (month by month ) chanr;e 
of ocular flora . 

3. The oc ula r f l ora between ri ~ht eye versus l eft 
eye was a l most a lways identical . 

4 . The ocul ar f l ora from cities a ound the world 
a r e essent i ally the same . 

\•Jh en a contact lens is applies to the c ornea , many ph.vsio-

logical changes s eem to occur . i!J.andell demonstrated that even wi th 

a properl y f itted contac t lens a minimum of 2~~ corneal edema oc curs . 3 

Thaft and Fr i end confirmed previous investi~a tions that glycogen 

l eve ls of the corneal epithe liun cecrense subsequent to contact lens 

-4 
wear . \'J i t h increa sed utilization of corneal J;l ycop;en, tea r f i lm Ph 

decreases due to metaboli tes of the Embden- i·leyerhoff pat hway and 

c itric acid c yc l e . Hi ll and Leighton demonstrated that the c orneal 

t emper a ture remains unchanged with contact lens \'Jear . 5 

2r· . d 
~·· 

p . 12 . 

3 lla nde l l , R. B. and Polse , i<. A. "Cornea l Thickness Changes as 
a Contact Lens Fi tti ng Index - Experimental :~esul ts and a Pr oposed 
Model . " Ame r ican Journa l of Op tometry . 4G, p . 479. 

4 
Thoft , R. 1\ . a nd Friend , J. "Biochemica l · As pects of Contac t 

Lens \'lear , " ;\merican Journa l of Ophtha l nolo.:-y . 30 (1) , p . 139- 145 , 
July 79 . 

5Hil l , R. r.; . and Leip;hton , A. J . "Tempera t ure Changes of Human 
Cornea and Tea r s Under a Co nt a ct Lens . I. The Relaxed Open Eye and 
the Na t ural a nd Forc ed Closed Eye Conditions , " American Journa l of 
Optometry . 42 , p . 9 . 
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The purpose of this proj ect i::; to rlctcr::1 inc if any va riance 

of ocule.r f lora f rom t he r;ener a l po;::>ula tion occurs ·ti th soft contact 

lens wear. 

i1ATEIU/\LS 

The materia ls necessary fo r th i s ;::> roject a rc lis t ed be low: 

St er ile cotton swabs 

0 . 9% unpr eserved sterile saline 

forc~ps 

pl a tinum inoculatin~ loop 

microscope s lides 

immersion oi l 

petri dishes 

test tubes 

\'le X pencil 

autoclave 

incubator (37°C) 

op tochin discs 

media : 

sheep blood a c;ar 

mannitol salt n.r:ar 

bile esculin a~ar 

r r am sta i n : 

crystal violet 

iodine 

ethyl a lcohol - 95~:. 

safranin 

a lcohol burner 



PROC ED URE : 

Eye cul turcs v1ere obtai~cd f rom soft con bet l ens v1co.rers 

subse quent to contact lens evaluation a nd dispensin '" a t the Fer r is 

Sta te College of Optometry Clinic . The volunteers fo r this study 

had been wearin~ s oft contact lens for period of two weeks to 18 

months . Eye cultures v1ere obtai ned fr om wearers any time a fter b.<Jo 

hours of wear for that particular clay . 

In order to obta in an accurate sn:w le of ocu l .::t r flo r a , 

aseptic techni ques were ma nda tory . Sterile cotton swabs moistened 

with daily prepared a nd steri lized 0 . 9:~ s a line were used to obtain 

the f lora l sa!71p l e . Subsequent to r eraovin,a; the con t<1c t lens and prior 

to any i nstallation of f luorescein , the pati ent W;JS directed to r,aze 

superiorly . The cotton s wa b wa s passed once a l on r; t he lower cul de 

s ac and i mmediately smeared onto a sheep blood ar;a r p l a te . The culture 

pla te was then inverted a nd placed into an incubator set a t 37°C. 

The p l a te wa s examined t wenty-four and forty- eight hours a fter inocu

l ation t o c heck for bacterial coloni es . Dy examinin~ the gross 

rnorpholo~y , r:r am stain , and by selectively i noculo.tinn: different t ypes 

of medi a from colonies f ound on t he snear p l n te , i dentification of the 

microor,rranisms were made . The fo llowin.c; is a flo\'! d i a pr am a nd brief 

discuss ion of these procedures : 
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? LO\JJ DIAGHJ\ ;.: 

Gram Stain 

, -----1------ ---1 
positive 
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fe r mentation 

l-
Sta;Jhylococcus 

epi der r:Jitis 

Inh i bition 

Di plococcus 

pneur.1oniae 

Streptococcus 

viridans 

cocci 

nep;a tive 
(abnor ma l flora) 

mannitol salt p l ate 

Blood Ar:a r Pl n te 
Optochin di sc 

.Io In.'l ibi tion 

;3il e Esc1 lin Slant 

fer mentation + 
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GRAM STAINING PROCEDURE 

1. Pass a p l atinum inoculo. ting loop throu,n,h a f l ame 

until the wire becomes red hot to ins ure steril i ty . 

2 . Allow the l oop to cool for one or h:o seconds and 

t hen obta i n a s ma l l loopful of sar;1ple fro[;] the c ol ony 

to be ana lyzed. 

3 . Smea r the sampl e onto a clean gl ass s lide a nd a l low 

to dr y . 

4 . Pass the dried slide throun;h a flar.1e in order to 

heat- fix the material onto the slide . 

5 . Stain the snear with pr epared c . ys t; l violet for 

one minute . 

6 . \\lash briefly -..;i th tap water. 

7 . Appl y iodine solution to the smear and al low t o 

stand for one mi nute . 

8 . \<lash briefly \'J i t h tap wa ter . 

9 . Decolorizc the smear with 95~j ethyl a lcohol unti l 

all excess stain is r emoved . 

10 . Counterstain smear with safr anin f or ten seconds . 

11 . Exami ne the prepared s l ide with a microscope . 
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3 1eep Bloo d Agar 

This media conta ins infusion fro!-:J sheen heart , tryptose , 

0d ium c hloride , a n d Bacto a f'iJ.r. :.iost microor .·unisr:~s ';ro·,., on this r.1edia. 

1.r tia l a nd co:nplete hemo l ysis can be observed by ccrt:J.in stra i ns of 

t r e!)tococc i and Staph y lococci . 

a nnitol Sal t Apar 

This media contains b eef extract , 1)rotcosc pep tone , sodium 

:1loride , d- rnannitol , Bacto a [;a r , and phenol re d . 

Koch demo nstr ate d U1at on so l id merlin Stn phylococc i were 

o t i nhibited by a conc entration of 7. 5;·~ sodium ch loride . Thus , 

'l.nn i tol s a lt agar conta ins an approxima ted r:; ;·; sodium c h loride which 

's'used f or i s olati on of St:lphylococci. 

S t aphy l ococc i can be further differenti ;:-, ted by 11ti li zation 

d- rnannito l a nd pheno l r ed , a Ph indicator. It has been demonstrated 

m t ~ · aureus , in t he pr esenc e o f oxygen , rneto.boli zes d-na nni t ol to 

~ etic a cid and small amounts of carbon dioxide . This reduces the Ph 

- t he med i a , causi ng the Ph i n di ca tor to turn red . S . epider mitis 

ell not e;~hibi t this t ype of activity . 

Lle Esculin 1\r;ar 

This media is u sed to de t e r mine an or ,:~anism ' s abi lity to 

:drolyze esculin in the fl r esence of bile . J ile esculine contains 

f 
Tric citrate which combines \·Jith t he produc e of esculine hydrolysis , 

let in . The resu l tinr; compound turns the medj a to :J. dark brown or 
'----

Lack color . 
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Optochin Disc 

Optochin discs (conta ining et.1yl hydrocu!)rcine hydrochloride) 

are used for different i a tinr:; Di o1ococcus pneumoniae fron other a l oha 

hemdytic Str eptococci. 

This test is per formed by strealdnr: a SB/\P with a n inoculum 

of suspected organism. Place a di sc onto t he stren!-ced ;nedia with 

s t erilized forceps and incubate for twenty- four hours . /\ zone of 

inhibition indica tes a pos itive t est a nd is indica t i ve of Di plococcus 

pneumoniae. 
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HESULTS : 

Ocular smears f rom 55 soft contact lens '.•Jc::trers "'ere 

l tured a nd differentia ted by the previously de:.;cribecl techni ques . 

l ow a re the r esults o f my findin ns : 

Organism i! Pla tes Percen t a!;e 

s . epiderrnitis ?3 

27 r' 
.v s . vir i dans ] ,-_:) 

s . aureus G 14 . 5~; 

D strep 5 -
s. pneumonia e 2 

l~o growth 19 

DISCUSSION : 

Studies of the norma l ocular flora by 1\hor azo a nd Thompson 

·1onstrated that approximately 23% of t he ir subjects appea red to ha ve 

G 
bacteria . Results f rom this study sllou an a).:)l)roxi ma te l O~b increase 

subj ects without ocula r f lora . This may be attributab l e to one of 

1 possibilities . Fi r st , there nay 1)C an 2c umuJ.a tion of hcc tcrio-

ttic agents f r om preserved s a line with i n the lens matrix . Another 

;sibili t , ' for reduc ed florn :~ay be due to cnclo r:e nous exotoxins 

eased from bacteria that a rc destroyed thro u~h the hea t s teriliza tion 

~ess o f c ontac t l e nses . 

6!<hora zo , D. A. and Locatcher. !'-!icrobiolo rry of the ::::-;c . 1968 , p . 28 . 
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Even thou,sh ~ · aureus is classified as a facultati ve anaerobe , 

studies have deoonstr ated that op ti r.111r:1 ;•r01.·:th occurs under aero bic 

d •t• 7 con l lons . Thus , it ,.muld seer.1 l ocr ico l tha t \"lith contact l ens wear 

with subse quent reduc ed oxygen tens i on , t he orew1lenc e of S . aureus 

woul d drop . This does not , however , seer:1 to be t~lC case . 

~ · epidermi ti s is considered a nonpatho rcenic or p:ani sm wh i ch 

. f d . 1 th l . d b .f' • -· • 1 (3 ls oun ma1n y on .e S< l n a n mucous mcm rancs o~ lndlVldua s . 

By handling the con t act l enses durin;:: norma l insertion o.nd remova l 

techni ques , one woul d expect to find a "-':reo.ter percent-..n;;e o f cultures 

containing ~· epiderrnitis . This , ho•:Jever , does not seem to be the 

case . I n f a ct , it is apparent that the number of cultures containin~ 

~ · epidermi tis is reduced by 1 9');; . This na~; be secondarily due to 

the i ncreased percentag e of ~ · aur eus 1vh ich is ](no•:;n t o produc e a 

b . t' t . 9 
po v1erful a cter1os t o. lC exo o x1n . 

1.'he r eason for no evidence o f Diphtheroids in my r esul ts 

can b e attributed to experi r:1ental error . Diohtheroids do not grow on 

Sheep Blood 1\.gar , but require a special media , Loeffler Bloo d Serum, 

which contains dextrose broth . 

7 Ber ge ys Manua l of Determinative 3ac t eriolo.n:y , 1 968 , p . 28 . 

8
Ibid ., p . 971 

9
Ibid.' p . 962 . 
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As stated pr evious l y , rr, l yco rren levels of the cornea l 

epithel i um decrease subse quent to cont:tct l ens '.vear . Di fferences of 

opinion re.r;,a rding the cause of this phenomena have resulted. Some 

investigators believe that the reduced s torar:;e of (T lyco:;en is secondary 

to anoxia . Hill . Augsbur ~er , and Uniackc demonstrated that ep ithelial 

gl ycogen levels of silicone contact l ens wearers a r c s till only 

10 
approximately 80% of nor mal. Wi t h a reduction of ocular f lora , it 

seems p l ausib l e that the possibili t y of ocular f l ora reducing the 

epithelial glycogen levels secondar y to corneal tra umati za ti on ca n 

be safely rul ed out. 

It i s apparent fron these r esul ts t hat the norma l ocula r 

flora has cha n r:;ed with soft contact lens wea r a nd may l•mrr a nt furth er 

inves tiga tion . Also, i n order t o obtain a more accura te assess ment 

of t hese chanp:es , a larger s ampl e is r equired . 

10
Hi l l , H. H., Augsburp:er , A. R., and Uniacke , C. A.: Cxygen 

per meab l e "har d" contact lenses. Contact Lens 3:40 , 1972. 
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