Neuromuscular Junction: The Mystery of the Speckled Band
THE STORY
Delia was incomprehensible as she sobbed uncontrollably over her husband’s
corpse. Private Detective Shirley Doyle tried to console the grieving woman: “It’s
all right. I understand that this is a terribly difficult time for you, Delia. You should
get a copy of his Will in the mail later this week from the estate attorney. In the
meantime I will call the coroner.”
“Why are you even here? I didn’t call you. In case you hadn’t noticed, I just
lost the love of my life. Please just leave me alone. I don’t care about a Will...or an
estate…or anything. None of it will bring him back!” Delia Sanders, an attractive
thirty-something woman, threw herself on her husband’s body as her tears soaked
the white sheet that covered him. As Detective Doyle walked out of the room, she
wondered how anyone could mourn the passing of a vile man like Laurent Sanders
whose life had been defined by greed and cruelty.
Laurent had been a very wealthy entrepreneur who owned everything from
construction companies to bakeries. He had run the city of Riverside with an iron
fist in both official and unofficial capacities. Laurent was a ruthless man whose
moral compass didn’t have a needle. His corruption was well known. He had been
indicted several times for racketeering but both evidence and witnesses always
seemed to disappear before the trials. His brother Charles was just as dirty and
rumored to be the brains while Laurent was the muscle. Detective Doyle had dedicated her life to bringing the Sanders family down; this devotion had unfortunately
gotten her kicked off the force.
“Thank you for coming, Detective Doyle,” Charles Sanders said as he put his
arm around her and led her into an adjacent room. “Don’t believe anything that
harpy tells you. The only thing Delia loved about my brother was his money. She
will tell you he died in his sleep but I know she killed him. I can’t figure out how,
though. Laurent would not have gone down without a fight. Even if she had poisoned him he would have strangled her with his last strength. He was only 53!
Other than a little cough he used to get he was the picture of health….”
Detective Doyle cut Charles’ pleas short by knocking his arm from her shoulder. “Your brother was scum and so are you. All I wanted was to see the both of you
rot in a cell as your empire crumbled. As far as I’m concerned, one down, one to
go. If it was murder then I can assure you that the list of suspects will not be short.”
Charles grew more agitated. “People don’t just show up dead like that, not
a mark on their bodies, just like they died in their sleep for no reason! He had a
cleaner bill of health than I do! He never had so much as high cholesterol. Tell me
you don’t believe that vapid woman! She’s nothing but a liar and a cheat, and I
believe that she’s responsible for my brother’s death! I was the one that called you.
We have our issues but you’re the best there is and I’ll pay any price for justice. I
want to hire you to find out how she did it.”
“People die in their sleep all the time. Maybe he finally had a fatal attack of
conscience…” Detective Doyle paused for a moment as she caught something suspicious out of the corner of her eye. As Delia wailed over her husband’s body, De67
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tective Doyle could see a thin stream of blood running down her ankle just beneath
the hem of her dress. Detective Doyle turned to face Charles: “You might just be
right. $300 a day plus expenses. I’ll start my investigation and update you on my
findings. I will need full access to the estate. Now leave me to my work.”
Detective Doyle kept in the shadows and surreptitiously continued to observe
the grieving widow. As soon as she thought everyone had left the room, Delia’s
sobbing abruptly turned into barely audible laughter. Detective Doyle watched in
surprise as Delia spit on Laurent’s corpse and danced around the room. Before
leaving, Delia closed an air vent beside Laurent’s bed and glanced at
the carpeted floor frantically, as if
to look for a precious item that had
gone missing. As soon as Delia left,
Detective Doyle emerged from her
hiding spot and searched the area
around Laurent’s bed. Her suspicions deepened as she found a pin
with a bloody tip embedded in the
carpet underneath the bed.
As Detective Doyle examined
the rest of the room she noticed
that it did not contain any feminine items. In the closet there were
only suits, no dresses. The drawers had only black socks and men’s
underwear. She found only men’s
cologne but no perfume. There was
a vent beside Laurent’s bed that
had some strange scaly skin caught
in it. Detective Doyle saw a maid
cleaning in the hallway and slowly
approached her. She was thin and
quiet, a slip of a woman. The sound
of Detective Doyle’s footsteps startled the maid, who dropped her feather duster.
“Hello, miss, I’m Detective Doyle. I was wondering if you could tell me how long
Laurent and Delia had been sleeping in separate rooms. You have to admit, strange
behavior for newlyweds.” Detective Doyle shook the maid’s hand, deftly slipping a
$100 bill into her palm.
As the maid regained her composure it was plain to see a fresh bruise on
the side of her face. “They weren’t getting along at all. They fought constantly and
lived in separate rooms for at least two weeks. Just between us, Laurent said he
was going to change his Will this week so she would be cut out. She is such an awful woman. I saw her jab herself in the leg with a pin at least six times before you
all came in to see Laurent’s body. She started crying after that. When she realized
what I’d seen she slapped me to the ground and said if I ever said anything I was
next. It’s not the first time she hit me either. What else would you expect from a
woman raised in a carnival? A cousin of mine in Rabbit Ridge said Delia used to
train animals. She trained a monkey to fight people. It’s the strangest thing….in
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her real room there is a big black case and sometimes I swear I hear hissing inside
of it. It doesn’t matter, now with Laurent dead the whole place is hers and I have a
lifetime of working for the devil queen to look forward to. It’s this or starve, I guess.
My name is Ellie, by the way.”
Detective Doyle’s eyes lit up as the whole case began to make sense. A wry
smile crept across her lips. “Hey Ellie, how would you like to get some payback…”
Two days later Detective Doyle returned to the Sanders estate. She hid in
the bushes and waited for the drama to unfold. She didn’t have to wait long before
Charles’ Mercedes Benz screeched into the driveway. Charles smiled as he ran to
the front door and began to bang on it vigorously.
Delia answered the door with rage in her eyes, “That’s right, you little tramp!”
Charles said gleefully to his sister-in-law. “You get nothing, I got the Will in the
mail this morning – you inherit everything, after me.”
“It can’t be true!” Delia whispered, too shocked to yell. “He assured me that I
would have everything! How could he do this to me?”
Charles let out a devilish chuckle. “My brother must have seen you for what
you are. Now, I’ll give you a week to collect your things and get out of my house.
Meanwhile, I think I’ll spend my first night in the master suite of my new house…
you can stay in the guest house.”
“Wh-what?” Delia was furious. “You haven’t heard the last of me!”
Charles gave a toothy grin “You saw the document – it’s legal. Looks like Laurent had you figured out all along. You get nothing as long as I am alive, and I get
the entire estate. Pack up and get out!”
Later that night, Detective Doyle knocked on one of the estate’s back doors. It
opened ever so slightly as Ellie quickly motioned for her to come in. Ellie handed
Detective Doyle a broom and the two of them stealthily crept up the stairs toward the
master suite. They opened the door just a little and saw Charles fast asleep in bed.
Detective Doyle and Ellie kept their
eyes trained on the open vent next to
the bed. It was nearly three hours past
midnight when it happened. A slender,
striped snake emerged slowly from the
vent and slithered towards Charles’
slumbering body. Detective Doyle
kicked open the door and charged towards the snake swinging the broomstick at it. She struck at the snake, but
missed and hit the vent with a loud
clang. The sound of the impact woke
Charles up suddenly. When he saw the
snake he panicked and rolled off of the
bed to escape it, hitting the floor with
a thump. The chaos in the room terrified the animal and sent it slithering
back into the vent. “You idiot…why
didn’t you kill that thing! What are you
even doing here?” Charles screamed.
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“I didn’t want to kill it, just send it back to its master,” barked Detective Doyle.
Then they heard a yelp of surprise and terror from the next room. Rushing in,
they found Delia, still clutching a small bell, lying next to an open suitcase containing a cylindrical basket where the snake had taken refuge. Detective Doyle looked
at Ellie and said, “She’s all yours,” before tossing her the broom. Delia tried to rush
out of the room and escape but her attempt was cut short by a sharp blow to the
head courtesy of Ellie’s broomstick.
Charles approached Delia’s body with apprehension as Detective Doyle put
handcuffs on her. “I think she is unconscious. Brilliant, Detective. Really brilliant.
But how did you ever guess at such a method of murder?”
“Elementary, my dear Charles,” replied Detective Doyle, “Delia’s grieving
was an elaborate act. She hated Laurent with every fiber of her being. She stood to
inherit everything and all that stood in the way were his vital signs. Despite being
newlyweds, they weren’t even living in the same room. She had to stab herself in
the leg with a pin multiple times to be able to generate believable tears. I saw the
blood running down her leg and found the bloody pin under the bed. There were
bits of a snake skin caught in the coarse metal grate. As soon as I learned that
Delia trained animals and she kept a snake as a pet in her room it all made sense.
She was afraid Laurent would cut her out of the Will so he had to die before he
could act on his threats. Delia trained the snake to return to the basket when she
rang a bell…the one we found in her hand. That snake, the many-banded krait, as
it’s called, is extremely dangerous and has very small fangs. Delia knew that such
fangs would produce a wound so fine that a sleeping person would barely notice
and no wound would be left. The results of the bite would certainly be fatal. The
krait was the ideal silent killer.”
“How did you know she would try and kill me tonight” Charles inquired.
“Ha! I slipped fake copies of the Will in both of your mailboxes. I could count
on you to be a jerk and make a loud scene and Delia to be vicious and try to kill
you. I have the real Will right here. The irony is that neither of you got anything.
The whole estate goes to Laurent’s first wife Linda whom he recently abandoned
for Delia. Apparently he felt guilty and this was his way of making amends. You can
give the payment for my services to Ellie, my new assistant. If memory serves me
well, you said it would be generous.”

Scientific Connection
The snake that bit Laurent Sanders, the many-banded krait (Bungarus multicinctus), produces a lethal venom that is a cocktail of
deadly proteins. The most dangerous component of this mixture is
α-bungarotoxin. It is a potent neurotoxin that kills the snake’s victims
by disrupting the neuromuscular junction in skeletal muscles. Skeletal
muscles are under voluntary control, which means that when you send
a signal down your nerves to tell them to move they do so. The nerves
and the skeletal muscles are two separate entities that are not directly
connected. The transition point that separates them is known as the neuromuscular junction. Electricity can’t cross this gap, but chemicals can.
The electrical signal from the nerves is translated into a chemical signal
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that crosses the gap; when the chemical reaches the muscle it sets off
another electrical signal that leads to muscle contraction. When the
electrical signal from your brain reaches the end of the nerve, a chemical known as acetylcholine is released from the nerve into the neuromuscular junction. When acetylcholine crosses the gap, it interacts with
a protein on the surface of the muscle known as the nicotinic acetylcholine receptor. The nicotinic acetylcholine receptor acts as a translator: it
converts the chemical signal of acetylcholine into the electrical signal
that causes the muscles to contract. The release of acetylcholine by the
nerves and its reception by the muscles is essential to muscle contraction and movement.
The krait venom, α-bungarotoxin, blocks the nicotinic acetylcholine receptors so that they cannot be activated by acetylcholine. The
result of this is muscular paralysis. The nerve can send all the signals it
wants but the muscles will not move. If a krait bit you, you wouldn’t be
able to move your fingers, your toes, your arms, or your legs. It would
be terrifying to feel your muscles grow weaker and try to move them as
hard as you can but to no avail. How does not being able to move any of
your limbs kill you? As it turns out there is one skeletal muscle, the diaphragm, that is essential to life. The diaphragm is the muscle that allows
you to breathe; if it’s paralyzed then you stop breathing. The net result
of the venom is respiratory failure and death. Botulinum toxin, which
causes the disease known as botulism, has the same effect but instead
of preventing acetylcholine from activating the nicotinic acetylcholine
receptor it prevents it from being released by the nerves. Astute readers
may recognize this as an adaptation of a classic Sherlock Holmes story.

Take Home Message
The neuromuscular junction is an area of communication between nerves and muscles. The chemical neurotransmitter acetylcholine is responsible
for delivering the message from the nerves to the
muscles that tells them to move. Any interference
with this system results in paralysis and death from
respiratory failure.
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