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also pertinent. Whatever the ultimate ex- 
planation for these observations, it  is clear 
that in appropriate strain combinations a form 
of immunological tolerance can be achieved 
by parabiosis in mature animals. Although 
strains of mice used and the explanation oif 
the phenomenon were somewhat different than 
that provided here, Rubin( 10) using small 
number of mice has made similar observa- 
tions. 

Summary. 1) Tolerance of FI hybrid skin 
homograf ts in mice of their corresponding 
parent strains has been attempted by estab- 
lishing ‘TI to parent” parabiosis. 2 )  Re- 
sults were: a )  Mice of either Z or Ce strain 
joined in parabiosis with (Z  x Ce) F1 hybrids 
became tolerant and accepted skin homografts 
taken from this hybrid. b) Tolerance of 
(A x Z) F1 skin was also obtained in Z strain 
mice following parabiosis with (A x Z)F1 hy- 
brids. However, A mice joined to the same 
hybrids failed to develop tolerance and re- 

jected the F1 grafts in all instances. c) While 
2076 of Z mice became toIerant of ( 2  x C57 
B1)F1 skin after being in parabiosis with this 
hybrid, none of Cj7Bl parent parabionts were 
susceptible of the hybrid skin grafts. 
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Delayed Kepolarization in Smooth Muscles. (25484) 
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A delay in repolarization following spike 
depolarization gives a plateau in heart muscle 
normally ( 1 ) , in squid giant axons after injec- 
tion of tetraethyl amine( 2), and in mylinated 
nerve in presence of barium(3). The plateau 
in heart muscle can be varied in duration by 
a variety of treatments and appears to depend 
largely on a delayed rise in potassium conduc- 
tance(4). The plateau in frog ventricular 
muscle is lengthened by barium(5). A pla- 
teau-type potential normally occurs in the 
ureter(6) but is unlike that in heart in being 
prolonged by quaternary ammonium com- 
pounds and shortened by epinephrine and low 
calcium(7). In other smooth muscles the 
spike normally shows equal rates of depolari- 
zation and repolarization (8,9,10). 

Experinlcntal. Action potentiaIs were re- 
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corded from cat intestinal muscle by means 
of the sucrose gap electrode ( 11 3. When 0.1% 
barium chloride was added to the perfusing 
Krebs solution, 45 mv. spikes appeared which 
were soon transformed into plateaus (Figs. 1 
and 2 ) .  The duration was increased from a 
spike of about 100 msec to depolarizations 
which persisted far as long as 70 seconds. 
The effect was reversible, as shown by wash- 
ing out the barium (Fig. 1-c, d )  . The longer 
plateaus were usually characterized by oscil- 
lations, especially just prior to1 their termina- 
tion (Fig. l-b, Fig. 2-a, b, c) .  

Plateaus with trains of spikes on their 
crests were characteristically prolduced in cat 
longitudinal intestinal muscle by acetylcholine 
( (Fig. 3-a, b) . A higher concentration 
( 10 :) produced maintained depolarizations 
accompanied by spike activity (Fig. 3-c) as 
described for taenia coli(l2).  A critical con- 
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EFFECT OF Bo++ ON CAT INTESTINC MUSCLL 

FIG.  1. Effect of 0.1(/0 BaCl solution on c a t  iii- 
testine circular muscle. Sucrose g:ip techiiic. 37"(  '. 
a. Transition f r o m  iiorrnal to plateau typc spikes 
diiring first 20 see. exposure to barium. 1). Typiv:il 
l'l:ite;\ii after 60 s w .  c, d. Reversal of platciru t ( t  

ing out 1):rrium respectively. 
F J G .  2. Exsriiylcs of oscillatioiis appc 

crests of barium (0.1%) induced pl:itraus. Cat in 
testirie circular muscle. Sucrose gap technic. 37'(:. 
a.  Single plateau, with oscilla tioiis :it beginiijiig 
 rid end. 11, c .  Record of a siiigle 1)late:iii (liiriug 
the first 25 see. (b) and last 2.5 sec. (c).  7'he ( 'e i i -  

traI 15 sec. osci1l;ition has  I ) r c i i  omitted. 
FIG. 3. Effcct of crcrt!/klroli~tc 011 cat intcstiiicb 

loiigit,udiiial muscle. Rucrosc gal) technic. 3T"( '. 
a. 1)evelopnient of plattaus topped by spikes (1111. 
ing the first, 50 see. exposure to Acli 1 0  G. 11. (fracl- 
iial reduction of plateaus on washing out Acli 10 '!. 
c .  Maintained clepolarizatiori topped by spikes pro-  
duced by Acli 1W5. d. Repo1ariz:rtiorr o n  ~vashiiig 
out acctylcholinc 1)p wliiie. 

centration determines whether the response to 
acetylcholine is plateau-like or a maintained 

11or111:11 type sl)ikes, 20 HW. :(lit1 30 S C C .  :Iftcr 11 ilsh- 

depolarization with multiple spikes. In taenia 
coli, barium depolarizes as does acetylcholine 
without producing plateau-type spikes. In 
muscularis mucosae of pig esophagus both 
acetylcholine and epinephrine cause prolonged 
depolarization and spikes, but not plateaus. 

Evidence is insufficient to decide whether 
the plateaus result from maintained Na con- 
ductance, from delayed K conductance or 
from a colmbination of both factors. The os- 
cillations occurring on the crests of the pla- 
teau may indicate a delicate balance of Na 
and K permeabilities. 

The reversible production of plateaus in in- 
testinal muscle emphasizes the basic similarity 
of smooth muscle to many other excitable tis- 
sues. 

Summary. Sucrose gap records from strips 
of cat circular intestinal muscle shoiw under 
influence of barium a reversible transforma- 
tion of spikes to plateaus lasting many seconds 
and topped by oscillations. Acetylcholine on 
cat longitudinal intestinal muscle may induce 
either rhythmic plateaus topped by spikes or a 
maintained depolarization, depending on con- 
cent ra ti on. 
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