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and amino-aci<l!! into the intaot lcvator ani preparation. 
In a first series of oxperiments, insulin (0·001 1.u./ml.) 
and D-xylosc- 14C were added to the medium and the 
percentage distribution of tho pont,mm in tho total tifume 
water was determined after 2 h of incubation. In cont,rol 
preparations incubated without insulin this distribution was 
65·4 :l 4· l per cent; the corresponding value with insulin 
in the medium w11S I 02·5 ± 3·8 per cent. 

Jn another series of experiments, the same concentration 
of insulin was added to the medium together with ex• 
aminoisobutyrio 110id-14C (0· l mM). Tho distribution ratio 
( = c.p.m. in l ml. intracellular water: c.p.m. in l ml. 
medium) of this non-utilizablo amino-acid wa.<i dotormined 
aftor 2 h of incuhation. It was found to be 6·22 + 0·42 
for the preparations incubated with insulin i~ the m-;dium 
but only 2·06 ± 0·02 for tho control preparations incu
hatod without insulin. 

We think that these results !!how that the levator ani 
muscle from the rat can be proparocl f1R an intact in vitro 
propu.ration and that this preparation is suitable for 
investigations of transport mechltnisms over the cell 
1ne1nbrane. 

Wn tht1nk Dr. Schlichtkrull, Novo Research Institute, 
Copenhagen, for the supply of urystalline insulin (lot S 
1562). This work wus supported hy grants from the 
Swedish Medical Research Council ( U 63 and W 172), 
from the Swedish Cancer Society (62: 1:11), from 'Magnus 
Bergvalls Stift,nlse', Stoekholm, and from tho Modical 
Faculty, University of Goteborg. 
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Effect of d-Tubocurarine on Uptake of 
Labelled Carbaminoyl Choline in Brain Slices 

of the Rat 
T.a;,; prosmwo of neru·ones in the corobral cortex which 

aro sonsitivo to a.ootylcholino has boon well established'. 
The stable substance carbaminoyl choline (oarb11nhol) is 
ahio offoctivn•, and we have measured tho uptako of 
carbam.inoyl cholino chlorido (N-mothyVH) in slices of 
uerebral cortex from tho rat. 

Rlices tho moan thickness of which was loss than 0·4 mm 
were obtained from r11t brains. Tho heads were rernove<l 
by a guillotine and tho cerebral hnmisphnros worn soc
t,ionod by moans of a stainless steel blade mounted in a 
frarno, togothor with u plastio guide which contained a 
tihallow rece1:1sed t-rough 3• Two roct,1mgles of tissuo wore 
ohtainod from oach 1:!lice, and one was used as a control. 
Tho tissuoR weighed 20 30 mg a.ml these were floated in 
tubes contain.ing 10 ml. physiological saline4 at :l7° C, the 
solution being gassed with a. mixture of 95 per cont oxygen 
a.l).d 5 per cont uarbon dioxide by means of a fine spray 
from thin plastic tubeR tho cndR of which wnro plugged 

with fluted glass. Labelled carbachol was added to givo 
a c:onccntration of 0·15 µg/ml. The slices were later 
weighed, transferred to counting vials and dissolved ii1 
0·5 ml. methanolic potassium hydroxide (N/2) a.t 70° 0 
with Aha.king. To tho via.ls were added 18 ml. of a mixture 
prepared from adding 42 ml. of 'Liquifluor Scintillator' 
(Pilot Chemicals, Ltd.) to 300 ml. methanol and diluting to 
l I. with toluene. The radioactivity was measurod by 
conventional liquid scintillation mothods with an efficiency 
of 10 per cent. A suitable dilution of tho saline in meth
anolin pot11ssium hydroxide was also counted. 
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l!'.lg. 1. Uptake of labelled carbachol in rat brain slices, <?pen circles 
give mean values, and the limits show the Hlandard dcv1at1on. Closed 
circles show uptake In prcscnoo of d·tubocurarlne (5 µg/ml.). Trlan11:Ies 
show uptake In the 11rcscnce ofstrychn!no (10 µg/ml,). ]<Jach point at 0·5, 
1, 2 h gives mean of 2 expi,rimcnts. Each point nt 3, 6, I) h gives mean of 
4 except for one point, where the nmnber of experiments (7) Is Indicated 

by the fhiure in parm,thcscs 

Fig. 1 shows the uptako of lllhollnd carbachol. Tho 
results ha.vo beon nxpressed as rnl./g, obtained from the 
mUo (activity por g)/(activity per uLl. solution). It can 
ho soon that the activity is compamtivoly high, and after 
3 h an amount of compound contained in more than 9 ml. 
s11line has been concontratod in oach g of tissue. 

The olosod circles in Fig. l show tho uptake in the 
presence of d-tubooumrine (5 µg/ml.J, which waR applied 
at 1011st 30 min beforo tho addition of labelled carha.chol. 
In oach of 18 pairs the uptake of c111·lmohol was markedly 
rt!duced in the prosonoo of d-tubocurarino. The triangltll:l 
show that the uptake of carbachol in the presence of 
st-rychnino (10 [Lg/ml.) was also reduced in the 12 slices 
which wore invcst,ign,tod. 

Tho action of d-tubocnrn,rine in brain slices resomhloR 
the cffoct in skolotal muscle whoro d-tubocurarine, which 
acLs initially as a pharnuwological antagonist, has boen 
found to decrease tho uptake of 1.1, .labelled compound 
rosombling 1iecarnothonium• ,6 • 
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gmnt NB 00738, and also by a Wclleomo research trnvcl 
grant. 

B1·ain Rosearnh Institute and 
Department of Phn,rm11cology, 
Univel'l:lity of California Con.tor 

for tho Ho11lth Sciences, 
Los An.golcs, California. 

R. C:REESF1 

D. B. TAYLOR 

1 Krnjcvl~, K .• and J'hll!ls, J. W., .T. Ph11aio/., 166, 206 (11163), 
• Krnjevlt, K,, and Phillis, ,T. W .• J. Physiot ., 166, :rn~ (1963). 
• Mc.llwaln, H., and Rodnlght, R., In l'rMtical .Neuruche111istry (lloston: 

Little, .Brown and Co., l 962). 
, Creese, It., Scholes, N. W., and Taylor, D. JI., J, I'harmacul., 124, 47 (1058). 
• Oreese, R., Taylor, D. B., and TIiton, B., .1. Pharrnacol., 138, 8 (1963). 
• 'l',.ylor, n. Jl., Creese, R., and Scholes,:,., W., .J. Pharmacol.,144, 208 (1()64). 


	Effect of d-Tubocurarine on Uptake of Labelled Carbaminoyl Choline in Brain Slices of the Rat

