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Addttion o |  10 -s  M amphotenem B to the tear seluttan of an in vitro preparation of the frog cornea tnereased the 
transe#thehal conductance, gt, and d e c r d  the apical membrane fractional resistance. / (Re),  in the presence or 
absence of tear Na ÷ and CI - In the presence of tear Na + and CI - ,  amphotencm B increased the short-circuit cucrem, 
1~, from 3.9 to 8.0 FA • cm -z and ¢lmnged the intraeellular potential, V0, from - 4 8  5 to - 179 mV l~ro~dfly due to a 
higher increase in the Na + than in the K ÷ conductance. In the absence of tear Na + and CI - anaphoter~m B decreased 
1,¢ from 5.5 to about 0 t~A "cm -2 due to K + (and pogsibly Na ÷) flux from cell to tear and changed V o from -35 .4  to 
- 63.6 mV due to the increase t~ eanduetauca of both ions. Increase m the tear K + from 4 to 79 mM (in exchange for 
chohne), in the p r ~ n c e  of amplmteriein B and absence of tear Na + and 0 - ,  decreased [(Re) from 009 to 0.06, 
tncreased £~ f r o m  0.23 to 0.31 mS, increased Is¢ from 0.63 to 7.3 pA • c m  - z ,  and changed g e from - 6 ~  5 t o  - 17.3 mV 
due to the change in E K in the preselge of u high conductance in the tear membraae Simdar effects were observed 
with an increase of tear Na ÷. Results support the concept that the Na + conductance opened by ampboterkm B in the 
apical mombt'aue is greater than the K ÷ conductance Previously observed transepithellal effects of the ionophore may 
he explained m o s t l y  o n  the basis of its effect on the apkal membrane. 

l n t r o O m t t o n  

Amphotencm B increases the permeabthty of the 
aptcal membrane of the frog cornea eptthehum to Na t 
and K + [1-4], That the opened channels by the lOnO- 
phore are electroconductwe ts suggested by tts effects 
on transeptthehai PD [3,4] and on shorVctrcmt current 
[1,2] Further support for the concept that the ampho- 
tencm B-opened channels are conductwe ts that, m the 
prezencc of amphotcncm B m tear soluttoa, increase m 
tear concentration of Na + or K + increases the transepx- 
theha| PD, stromal ~de more poslt]~,e, and tncreases the 
transeptthehal conductance., wRh an oppostte effect 
when the eoacentratton of these cations is decreased [4 I 
There is exadenee that addmon of amphotenctn B to the 
tear sohitton results m an m,,rease m the electrogenlctty 
of the Na+/K+-ATPase pump located m the base- 
lateral membrane, l e ,  an increase m emf Thus, the 
anomalous PD response, which ts related to the pump 
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emL Is increased markedly wtth amphotencm B m 
Cl--free sohiuons when stromal K + ts increased from 0 
to 4 mM [3] Furthermore, the basolateral K + conduc- 
tance may be affected by chanp#ng the tear K* con- 
centration m the present~ of amphotencm B [4] The 
effects on the pump and on the K + conductance are 
probably due to reqpecuve changes m mtracellular Na + 
and mtracellular K + concentrauons 

The findings described above rinse questions which 
could be answered with the uSe of mtracellular rmcro- 
electrod¢~ {1) ~hi(,h of the two channels, Na + and K +. 
OlXaed by amphotencm B ra the aplcal menlbrane has 
the greater conductance (2) To what extent are the 
effect~ of amphotenem B not only on the te-r mem- 
hraue but also on the stroma| membrane (3) To what 
extent are the effects of changing tear Na ÷ or K +, m the 
presence of amphotencm B, on the tear or on both 
mcmbranes~ The results presented below support the 
concept that the Na * channels opened by the lonophor¢ 
have a greater conductance than the K* channels and 
that the transeptthehal effects of the lonophore may be 
explmned mainly on the basts of fls effect on the aptcal 
membrane 
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Methods 

Bullfrog corneas (Rana catesbetana) were mounted 
tear side up m a lucite chamber as previously described 
[5-7] The tissue was support~xl by a copper gad  with a 
shghtly less radms of curvature than that of the mvivo  
cornea An opemng of 0 4 era' commumcated the upper 
(eplthehal) chamber (0 2 ml) with the lower (stromal) 
cham~er (0 3 ml) Both chambms w c r c  continuously 
perfused at a rate of about 5 ml/rmn to insure complete 
exchange m 5-10 s A shght negative hydrostatic pres- 
sure was apphed to the lower chamber to help secure 
the cornea to the copper gad Control solutions con- 
tamed (m raM) Na +, 102, K ÷, 4, Ca ~', 1, M.g 2+, 0 8, 
CI , 81, SOft-, 08 ,  HCOj ,  25, phosphate 1, and 
glucose 25 Na + was substRuted with choline + in Na +- 
free solutzoas CI- was substttuted with gluconate or 
SO~- m C[--free solutions When sulfate was used as 
the substflute amen sucrose, was added m eqtmnolar 
a m o u n t s  t o  m m n t m n  a c o n s t a n t  osmolahty Increases in 
K + concentration were accomphshed by subsututton of 
K + for chohne Amphotenem B was added to the tern 
solutmn to a final concentraimn of 10 -~ M All solu- 
tions were continuously gassed vnth 95% 0 2 / 5 %  CO~, 
['he pH of the soluhons was 7 2-7 3 Two pmrs of 
macroelectrodes and one macroeloctrodc w ~e  use.A One 
pmr was used to measure the transep~thehal potentml 
difference (calomel electrodes connected v~a KCI budges 
to w~thm 0 5 mm of assue surfaces), the other pmr 
(A$Ct-coated Ag wire loop electrodes, 4 rum from the 
ussue on czthor s l d c )  w a s  u s g d  to s¢nd current The 
mlracellular potential, V o, was recorded w~th 3 M KCI- 
fdled mteroeleetrodes wlueh had an input resistaane of 

15-40 Mohm Corneas were shorbctrcmted using an 
automatic clamp dcwco (B~omed Inst ,  Gcrmcnng, 
F g G ) except for bnef perturbatmns that lasted about 
200 ms, dunng wluch the transepithehal potential was 
damped at + 10 mV (stroma s~de pos~twe) These per- 
turbaUons were repeated every 1-2 s and were used for 
measurement of the transep~thekal conductance (gt = 
~ I t / 'A~)  Also the apical mcmhran~ fractional resis- 
tance ( f (R0)  = R 0 / ( R  o + R~) = dVo/AV.) could be ob- 
tained. V~ and It  axe the transcl~thehal voltage and 
current, and R o and R, are the resistances ac~oss the 
apmal and basohteral membranes, respectively The 
values of short.ctrcmt current ( I J ,  gt, f (R0) ,  and V0 
were recorded, together ~xath the mscroelectrode rems- 
tance on a mulachannel strip chart re.corder (Lmsels, 
TYP 2065) 1~ ~s defined as posture when the d~rectmn 
of current ts from tear 1o slxoma via the Ussuc Hyper- 
polarization of V 0 ~s defined as an increase m the 
negative i.t.trac¢llular potenual Depolanzauon ts used 
as the opposate of hyperpolanzauon Student's t-test 
wzth parred observations was perform~l to detenmne 
the level of s~grahcance when apphcable 

Effect of  10 - ~ M amphoZerwm B ~n tke tear  solutmn 
F~g~ 1A, 1B and 1C show data from representative 

experiments m wtuch the ~ouophore was added to the 
tear solution The touophore was added m the presence 
of control soluUons (F~g 1A), m Na+-free, O--free 
~l~t~ons on tear s~de and control so|uttons on stromal 
side (F~g 1B), and m Na+-free, Cl-.free tear and stromal 
solutions (Fhg. 1C) Detaded data are presented m Table 
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Fig 1 Eff¢¢~ or  adding 10 - s  M amphotenc~ B to tear soluaoa (A) Control solutions on both ~ldes, [B). Na*-fi-ee, CI--f te¢ soluhon on t~..~tt side,, 
compel solutl .n on slromal side, (C) Na*-lre¢, CI -ftc¢ solutions on both sides Zero Itme when ampho~encm wa.~ added Apical membrane 
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TABLE I 

Effect of adding tO r ~ M amphuwntm B to teat sulufwn 

Values are wean ~ S E N number of ex~Pnm~nl~ Con*rol value~ ~b~til3td before addition o[ amphet~nCln B The other values are the changes 
obtmnecl, respecn~ety 2 5 and 10 nun after addztton nf the drag Umts are f (R  o) unttles~ gt m~ Zero" l~ ~,A/crt~" ~nd V e mV ~ P < 0 Ol 
b P<f l05  ns P>1)O~ 

Control Changes in parameter 

2 nun 5 nan tO nan 

Control mluunns (N = 7) 
f{Ro} I)294-005 
g, 078±02Z 
I~ 39 4-08 19 ±0.~ ~ 36 ±OS" 
V o - 4 8 5  -I-77 75 =1:24 b 2£12 ± 4 6  'j 

Na"-fre¢ (chohtls + ~ubst ). Cl~-Iree (SO~- subsl, g expts ~ gluconate subst g expts ) tear soEn 

f (Ro)  085~002 - 0 3 7 ± 0 0 8  " 
g~ 0 t8:i:OOl 0045:001 ° 
Iv. 55 ± 0 9  - 2 2  ±t l6  a 
Vo - 3 5 4  4-24 - 1 3 g  ± 3 7 "  

Na +-free (chahne + sebst I Cl--free (SO~- subst ) tn both spire ( N - 6) 
f (Ro)  0 924-1) 03 - u  43 +0 l l  ~ 
g, 016-~002 0 Oa:£001 I' 
I~ 1 474-0 ¢4 - 0 72:=0 lq ~' 
Vr, -6370Z401  - 8  53-~303 b 

005_i-003 q~ -016-~304 ~' - 0 1 9 ± 0 0 5  ~' 
003±0 00o b 003±0000"  004±0 .  ~ 

39 +07  ~ 
307 .k J 2  a 

control stromal so|n. (N =14) 
-064- -605  = - 0 7 3 ± 0 0 3  ~ 

006±002 b O Og~OO3 b 
4.8 £ 1 3  ° 54 ±13  ~ 

--278 4-3 t"  - 2 ~ 2  "+'30 j 

-063*_.0 |0 • - 0 7 2 + 0  10 • 
006+002 ~ 006+002 t' 

- 1 0 3 + 0 2 2  a - l 04±o22. a 
- tO 97 ±'! 6.¢ b - 6 3  4-388 "~ 

I In  al l  cases, a m p h o t e n c m  B decreased marked ly  the 

ap tca l  m e m b r a n e  f rac t ional  resistance.  / ( R . ) ,  ap-  

p r o a d u n g  a va lue  o r  a b o u t  0 10 in  the presence o f  N a  + 

a n d  o f  a b o u t  0 2 0  m the absence  o f  N a *  m b o t h  
so lu t ions  A m p h o t c n o l n  B increased the t ransep t theha l  

conductance.,  gt,  by a b o u t  0 0 4  to  0 0 8  m S  c m  -2 wt th  

or  w , h o t t t  N a  + o r  C I -  Moreover ,  m control so lu t ions  
( F i g  1A a n d  T a b l e  I). add t t t on  o f  a m p h o t e n c m  B 
increased  the short -c i rcui t  current ,  ls¢. and  depola r ized  

the  mt race l lu l a r  po ten t ta l ,  V 0 However ,  m the  absence  

o f  N a  ÷ a n d  C1- f rom tear ~olu'aon (Ftg. 1 g  and Tab le  I) 

or  f rom b o t h  s o l u u o n s  I, F l ~  1C and  Tab le  D, ampho-  

t e n c m  B gave  oppos t t e  resul ts  m tha t  ls~ decreased and  

V o h y p e r p o l a n z e d  The  da ta  f rom e x p e n m t . . t s  o f  the 

type presen ted  in  Figs  1A and  1B suppo r t  the concept  

tha t  a m p h o t e n c m  B opens  a condue t tve  pa thway  for 
N a  ÷ m the ap ica l  membrane ,  since, a m p h o t e n c m  B 
decreased the ap ica l  m e m b r a n e  fract tonal  resistance 
a nd  increased the conduc tance ,  a lso there was an  in- 

credse 111 s h o r t - o r c u t t  current  and  a depolar~zat.on o f  
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Fig 2 Effect of changing tear Na + tie the presence of 10 - s M amphoteflcm B ta the tom" solution Meaning of time and symbols a~ m Fig I 
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TABLE II 

Effeet~ af  ehangrng tear Na + m [resence o f  lO - ~ M amphoterzcm 1t Control str~mal solutwn 

S¢¢ legend to Table I The number of exp~'n'nents ms 8x~cn In paremtheses 

Control Ch~lges m p,arametcc 

2 nan 5 nan  10 ram 

Decceas¢ tear Na  + from 102 In 6 mM ( N  - 6) 
f (Ro}  0 2 1 : 1 : 0 0 6  016±0f l~1  = 0 . 2 4 ± 0  06 b 014-4-005  b 
gt 1 1 7 + : 0 1 2  - 0 4 3 + 0 0 9  = - 0  5 4 + 0 3 0  = - 0 7 2 + 0 1 0  = 
I ~  1 8 0  4 -26  - 1 1 5  + 1 5  a - 1 3 2  + 1 6 "  - 1 1 9  4-17  a 
F~ - 2 6 8  + 2 ?  - 1 9 0  4 - 3 l  ~ - 2 " / 1  "/:41 ~ - 2 9 1  + : 5 0 "  

Ine rea~  ~ear Na  + f r o m 6  to 102 m M  LN = 5) 
f ( R o )  0 4 2 ± 0 0 5  - 0 1 1  +:0 02 = - 0  14+ : 002  • - 0 1 2 + : 1 ]  04  b 
gm 0 6 2 ± 0 1 4  030"1"0 07 h 0 5114-015 ns O 4 7 ± 0 1 8  "~ 
1~ 5 6  ±2.4  119 4 - 1 7  = 8 g  + 1 6  = 6 9  + 1 9  b 
V, - 5 2 4  4 - 6 8  2 6 6  ~ 5 8  a 3 0 2  + 6 6  ~ 3 1 3  + 6 4  = 

s I~=t~- ~ s  B 
f ONa~ClhcC=~,O~ SO4] IO'BMAMR--IB ~i R e g d a r l ~ - .  

T L 4K t 79K _ I'ONa(Choi~,OCl(gO=) IO'aMAMPH8 
"L 7~KI 4K 

0 J 
0 3  - - "  

10 0 2 

i - - -  -10 I 
10 

F:lg 3 Effect of  ehnn~ng teat K -  an the presen.¢: of  l 0  -~ M amphotcrtemn B m the tear solution Meaning  of  lame and symbols as ul  Fag I 

T A B L E  I(I 

Effect of  changing tear K + m tear ~oluttan In presanee o f  10 - ~ M amphatcr~tm B Control stramal sohttlan 

See legend to Table  I The  number of experiments ts given m parcnthcsc~ 

Control Changeg m pataraeter  

2 mm :.5 rnm 10 mm 

Increase tear k + from 41o"79 m M (  g - 11) 
f ( R 0 1  0 0 9 ± 0 0 2  - 0 0 3 + : 0 0 0 7  a - 0 0 3 ± 3 0 0 6  " 
gt 0 2 3 : t : 0 0 5  0 0 5 + : 0 0 2 8  0 0 7 : f . 0  02 b 
1~ 0 6  + ~ 4  5 4  ± t 6 "  63' 4 - 1 3  a 
~L, - 6 5 6  + 2 8  3 7 6  + 5 7 "  4 7 6  ± 3 4  = 

D~ r c a se  tear K + from 79 to 4 mM ( N  = 12) 
f(Rt~) 0 06 ~ 0  02 0 05 + 0 0 2  b 0 05 + u  02; b 
gt 0 3 3 ± Q 0 5  - 0 0 7 + 0 0 3  b - 0 0 8 + 0 0 3  b 
I~  7 9  5 : 1 0  - 7 I  4 - 1 2  a - l i  + 1 . 1  ~ 
V o - 1 6 3  + 2 3  ~ 4 2 4  ± 2 3 -  - 3 9 0  4 - 2 7 "  

-,t) 02 ± 0  008 b 
0 0 8 ± 0 0 2  A 

6 7  + 1 4  = 
4S2  : ~ 3 2  'a 

0 04-1-0 (11 b 
- 0 0 3 ± 0 0 3  b 
- 6 3  ± 1 1  e 

m 3 1 8  ± 4 1  m 
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the mtracellular potential  when the electrochemical 
potentml of Na + was lmgher m the tear solution than in 
the cdl  (presence of 102. mM Na + in tear) and a 
decrease m short-circuit current and h)perpolanzauon 
of the mtracellulax potentml when the electrochemmal 
potential  of Na + was higher m the ceil than m the tear 
solution (Na+-free, Cl--free tear solution) Data  from 
experiments of the type presented in Fig I C  support 
the concept that  amphoterman I~ opens a conductive 
pathway for K + since flus ion should be more abundant  
than Na + in  the ceil under conchuons of Na*-free, 
Cl--frec in both sohittons and the decrease m I~. and 
hyperpolanzaUon e o d d  be explmned by the presence of 
an apmal membrane K + emf and by net K + flux from 
cell to tear The decrease in 1~: and the hyperpolanza-  
tton of V 0 suggest that  there ts stdl a tngh K ÷ tn the cell 
m the absence of N a  + and CI -  m the media 

Effect of  changing tear Na + zn the prevenee of  amph~- 
lertcwtl ~ lrl teae an/uriah 

Da*a presented in F ig  2 from one representative 
expenment  and m Table i i  further support  the co,acept 
that  amphotencm B opens conductive channels  to Na  +, 
that  Is, dee re~e  m tear Ha*  from 11)2 to 6 mM (Fig 2A 
a,M Table l I )  m the presence of amphotencm B m-  
cream. ,1 / ( R e ) ,  decreased g, and 1~, and  hy- 
perpolan.~3 V0 Increase m tear Na  + back to 102 mM 
produced the opposite results (Fig. 2B and Table ]I) 

Effect o f  changing tear K + m the presence o f  amphotert- 
cm B m tear m Na +-free and CI +-free solutions 

Data  presented m Fig 3 from a representatwe ex- 
penrnent  and m Table  I I !  support  the concept  that  
amphotenc ln  B opens conductive channels to K +, that  
is, increase m tear K + from 4 to 79 mM (Fig 3A and 
Table  I l l )  decreased f (Ro)~  increased gt and lg+ and 
depolarized V o Decrease m tear K + back to 4 m M  (Ftg 
3B and Table  l I I )  produced changes oppomte to those 
observed when tear K + was increased from 4 to 79 mM 

Disensshm 

Prevmus experiments indicate that  the permeabthty 
of the apical membrane to Na  + and K + ts markedly 
increased by  amphotenem B [1-4] The posslbthty that  
the tonophore-opened pathways were conductive was 
eonsadered when addi t ion of amphoter lem B increased 
the short-circuit current and  the transeplthe.hal conduc- 
tance [1,2] and when changes m tear Na  + and K "  
concentration resulted m transeptthehal  PD changes 
[3,4] 

A question was rinsed whether the changes observed 
with amphutencm B depended upon a.n effect on the 
hasolateral  membrane as well as on the ,_pical mem- 
brane For  example, increase of Na* entrance mto  the 
cell could sumula te  the dectrogemc N a + / K % A T P a s e  

[7 8] wflh a subsequent hyperpo,anzatton of the base- 
lateral membrane and an increase m V o On the other 
hand, wath a low tear K ' lhe mtracellular K -  should 
decrease because of a leakage of tbas ton across the 
apmal membrane with a subsequent decrease in the 
potentml across the basolatera] membrane Slmtlarly. m 
the presence e l  amphotencm B, when Na ÷ or K* Is 
decreased or mt.,cased in the tear solution, one would 
e,~pect parallel mtracellular changes in eonceutrauon of 
these tons Hence an tncrease m tear Na  + or K ÷ should 
result m an increase m mtmcellular  Na* or K* with an 
increase m the cell to stromal N a  * or K ~ concentrat ion 
ratio, therefore, an increase in the negativity of the celt 
w~th respect to ~troma, that is, hyperpolartzatton of the 
potential  across the ba~olaternl membrane With a Na + 
or K* conductive pathwa) m the apical membrane, the 
effects on the potentml between the cell and the tear 
solution should be opposite to  those tn the basolatera t. 
membraue,  tnat is+ an lUCtP.,as~ In tear "Na + or K t 
decreases the ratm of cell to l~'ar Na + or  K ÷ concentra- 
tion with a depolanzauou 0r even reversal of the poten- 
tml across the apical membrane 

For  further d,scusmon v-e refer to the relauonsbap 

V~  = Vsc - V-w (1) 

v-here VsT, F~c, and Pxc are the potentials betv, een 
stromal and  tear solutions, between stroma and  cell, 
and between tear and  ceil respectively Both, depolanza-  
hun  of the apical membrane potent:at (decrease m VTC) 
and hyperpolanzauon o[ the basolateral w.~mbrane 
potent ial  (mereaqe m V~c } due to an increase tn the tear 
Na  ÷ or  K + will increase the Iranseptthehal potential  
I/sT+ qtromai ~lde more positive, prewousl¥ observed 
under open-circuit condt t |ons  in the presence of 
amphotenem B [4] 

Present expenments  usmg rmcroelectrodes, under 
short.cumuR condmons,  demonstrate that the effect of 
amphotencm B ts pr tmanly  on the apical membrane,  
al though a secondary effect of lesser magni tude in the 
basolateral  membrane  cannot  be ruled out  (B  Under  
all  condit ions studied, upon addOaon of amphotencm B 
or after an increase m the tear Na  + or K + in the 
presence of the =onophore, there was an  lucrease m the 
t ransept thdml conductam, e winch v, as accompanied by 
a decrease m the apacal membrane fractional resistance 
t2) Under  condmon~ m winch the tear concent tauon of 
Na  + (102 raM) w : s  lughcr than m the cell amphotencm 
B increased the short  circmt current and  presumably the 
open c,rcutt transeptthehal potential  (the ,.alculated FST 
- t ~ , / g  I increased) ~nd they were accompamed by a 
depolarizat ion (decreasu in negattwty of  Vo), that is, the 
increase in VST W~.S p r m a n l y  due to a decrease m V-re 
(see Eqn l )  (3) Trle effects of changing the tear Na  + m 
the presence of amphotencm B further corroborate the 
opcmng of a N a  + conductance in the apical membrane, 
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E K RK 

-t  
ENa RNa 

Fig 4 Eqm~alent carcmt [or Na ~ and K + pathways opened by 
amphotenem B m the apical membran© of Ihe frog ¢o~e~ epRbehum 

T refers to tear and C refits to cell ~ text for symbols 

that is+ an increase m tear Ha + increased the transep~- 
thehM conduct0n¢c wlueh was ae~ompamed by a de- 
crease m the apical membrane fractional resistance 
TMs increase m Na  ÷ concentrat ion enhanced the short- 
circmt current m a result  of a depolarmatton of the 
apical membrane (decreased negat twty of Vo) , there. 
fore, the increase m calculated VSl was due to a de- 
crease of VTC ( ~  Eqn 1) (4) The opening of an  apical  
membrane K ÷ conductance was demonstrated when the 
tear K ÷ concentrat ion was changed m the absence of 
Na  + and C I -  from the tear solution and m the presence 
of amphotencln  B Increase m tear K + resulted m the 
expected increase m transeptthchal  conductance,  de- 
crease m the apical membrane  fractional resistance, 
increase m short-ctrcmt current (increase also m calcu- 
lated Vs-r) vath depolanzataoa of V 0, that  is, decrease m 
VTC 

We now conmdcr the queshon whether  vnth ampho-  
tencm B present Na  + or K + has the greater conduc- 
tance m the apical membrane The possible contnbu-  
uon  of the two pathways to the effects of amphotencm 
B may be  evaluated by an analysts of the circuit pre- 
sented m F,e= 4 For  thJs circuit the following equaUon 
apphes 

V'rc = EK R N../( RNa "+" RK)-- ENs RK/( RNt + RK) (2} 

where R 's  are the resmtances of the opened N a  + and 
K + pathways by amphotenem B m the apical  mem- 
brane and E ' s  are the respectave ¢mf's If we assume 
that  l ntracellular K + and Na + are, respectwely, 106 and 
14 mM, as reported by Renss et al [9], F~ K should be 
somewhat greater than Er~ ~ e ( R T / F }  h~(]06/4) > 
( R T / F )  In(102/14) Therefore, with eqt,al resistance 
values for N a  + and K ÷, VTC should h,lvc increased 
when amphotcncln  B was added to the tear sotutton 
Since tt decreased, that Is, since the cell became less 

negative to the tear solution, RK must be greater than 
R~. ,  that  is, the N a  + conductance opened by ampho.  
te~'tem B must be higher than the opened K + conduc- 
lance 

N o t  considered in this work is the possible effect of 
ampho tencm B on  the e l -  conductance, hut,  since the 
tear O -  concentrat ion was higher than i ts  mtracellular  
¢oncevtrauon (81 versus 22 mM [9]), an increase in  the 
C1- coaductanee  by  ampho tencm B should have m- 
~,re..aSed VTC (hyperpolarlZation) Therefore, the de.  
polar izat ion observed m the presence of N a  + and  e l -  
cannot  be explained by an increase m the CI -  conduc- 
tance by  amphotermm B As  m the case of Na  + versu~ 
K ÷, one m l y  safely say that  tf ampho tencm B increased 
the CI -  con Jnctance, i ts  increase was of a lesser magm.  
rude than  the increase m the N a  + conductance 

In conclus, on, the pathways opened to Na  + and K + 
by amphoten£  u B in  the apical  membrane of the frog 
cornea epttheh~im are conducUve The N a "  conduc- 
tance appears to be greate~ than the K + conductance 
Posslbm effects of ampho tencm B on the e l -  conduc- 
tance need further  s tudy Transepi thehai  effects of  the 
lonophore may be explained m~.~tly on t.he basis  of l ~  
effect on  the apical  membrane  
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