Tissue Culture Studies on Acetylcholine Receptor
Metabolism and its Pharmacological Modification
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Abbreviations: AChR, acetylcholine receptor protein ; «-BuTX, a-bungarotoxin; CANP,
calcium-activated neutral protease ; CMF solution, calcium and magnesium-free solution: 2,
4-DNP, 2,4-dinitrophenol; EACA, e-aminocaproic acid; Eagle MEM, Eagle minimum

essential medium ; PG, prostaglandin.
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Fig. 1. Hypothetic pathways for AChR degradation. [_J, drug used; *, effective drug.
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Fig. 2. Methods for primary culture of chick skeletal muscle.
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Fig. 3. Assay for AChR degradation in muscle
cells.
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Fig.4. Assay for AChR synthesis in muscle cells.
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Fig.5. AChR degradation modified by leupeptin.
®, control n=30); A, 10uM leupeptin (n=
6); X, 40 uM leupeptin (n=6). Each bar repre-
sents the mean = S.D.. Leupeptin prolonged the
half-life of AChR in a dose-dependent manner.
* p<0.01 vs. control.
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Fig.6. AChR degradation modified by EACA,
trasylol and mersalyl. ®, control (n=30); A,
1,000 M EACA (n=10); o, 10 uM trasylol (n=
6); X, 80uM mersalyl (n=10). Each bar
represents the mean = S.D.. EACA and trasylol
had no effect on the degradation. Mersalyl
slowed the degradation significantly. % p<0.01
vs. control.
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Fig.7. AChR degradation modified by mepacrine
and indomethacin. @, control (n=30); A, 40
#M mepacrine (n=10); X, 2.8 xM indomethacin
(n=10). Each bar represents the mean *+ S.D..
Mepacrine slowed the degradation, but indo-
methacin had no effect.
* p<0.01 vs. control.

. Fraction of
(*9)~d-BuTX—AChR co

&)
Q
—

(@]

40 hr

%
2100
% 901
a 80

o o N
e e
)

% Mean:=x S.D.

Fraction of
("*§)-o-BuTX—AChR com
N
e

W
Q
=

10 20 30
Time

Fig. 8. AChR degradation modified by
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on AChR degradation.
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Fig9. AChR degradation modified by 2,4-DNP.
®, control (n=6); A, 500 M 2,4-DNP (n=
6); X, 1,000 uM 2,4-DNP (n=6). Each bar
represents the mean + S.D.. 2,4-DNP slowed the

degradation in a dose-dependent manner. * p<
0.01 vs. control.
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Table 1. Effect of prostaglandin Fsa on AChR
synthesis
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Abstract

The pharmacologic effects of various agents on the degradation and synthesis of the
acetylcholine receptor protein (AChR), which is a prime antigen in the autoimmune disease
myasthenia gravis, was studied using primary cultures of chick myotubes. AChR degradation
was measured by a method that utilizes the specific labeling of myotube AChRs with ['25[]-a-
bungarotoxin ( ['251]-a-BuTX), the release of radioactive material derived from degradated
AChR into the cultured medium, and the radioactivity of the remaining cell-bound complexes.
The rate of degradation was calculated as the percentage of the radioactivity released into the
medium for a certain time divided by the total radioactivity. Results from myotubes cultured
with and without drugs were compared. AChR synthesis was measured by occupying the binding
sites of AChRs with non-radioactive ¢-BuTX. After an incubation with or without drugs, newly
synthesized AChRs were labeled with ['%51]-@-BuTX. The calculation was based on the rate of
new AChR radioactivity divided by total AChR radioactivity. In the control medium, the AChR
half-life was 27.04+2.3 hours (n=230). Leupeptin, an inhibitor of lysosomal cathepsins, prolonged
the half-life by 1.6-fold, indicating that a lysosomal site is responsible for receptor degradation.
Plasmin may not be implicated in AChR degradation since its inhibitors, g-aminocaproic acid and
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trasylol, did not prolong the half-life. The AChR degradation was slowed 1.3-fold by mersalyl,
an inhibitor of calcium-activated neutral protease, and 3.1-fold by mepacrine, an inhibitor of
phospholipase. Non-lysosomal protease and phospholipase may thus intervene in AChR
metabolism. The latter would not be through the production of prostaglandin E, since it as well
as arachidonic acid had no effect on AChR degradation when measured in the same manner as
the inhibitor. The arachidonic cascade appears to promote AChR synthesis since prostaglandin
F,, increased the rate of synthesis in our culture system. The ATP-dependent system also affects
AChR degradation as evidenced by 2,4-dinitrophenol-induced 3.1-fold prolongation in the half-
life of AChR. These results provide information about AChR metabolism which is accelerated
by myasthenic antibody, and are clues to unveiling the subcellular process following the
‘autoimmune attack against this membrance component.




