oul
s stant flow of rich blood must reach cells

by Heather M. Brinson

To survive, we require a specialized pump that can deliver lite-giving
blood to all our body parts, day and night, year after year, witheut
fail. To get the job done within the body of a living organism, ihe
heart must overcome some incredible engineering challenges.

-LIVES HANG on a thread. A con-

: throughout the body, delivering oxygen
o _‘i\and essential nutrients to our extremities,
whlle/ removing waste products like car-

bon dioxide. Stop the flow for just a few
minutes, and life will cease.

How did the Creator ensure a steady
flow? He gave us a pump made of soft flesh,
not of hard steel. Estimates vary, but this
powerful muscle pushes blood through at
least 1,500 miles (2500 km) of blood ves-
sels, some as narrow as one red blood cell.
The heart must keep beating 100,000 times
a day without tiring or malfunctioning.

We are a walking miracle, exquisitely de-
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signed for life on earth. Just consider three
engineering challenges that our heart has to
overcome.

CHALLENGE #1: RUNMING IN TWU
BIRECTIGNS AT ONGE

Blood needs to flow through two separate
circuits of blood vessels at the same time.
The first circuit gathers the blood from the
body and sends it to the lungs so it can pick
up oxygen and get rid of carbon dioxide.
The second circuit picks up the oxygen-rich
blood returned from the lungs and sends it
to the rest of the body. But we are given only
one heart to pump blood in these two direc-
tions. How can this challenge be overcome?

[llustration by Mads Pater Ablidgaard
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. CONSTANTLY BEATING DEATH .

The Solution: Two Pumps in One

The heart is actually two pumps in
one. In the mother’s womb, the baby’s
heart starts out as a simple, large tube.
As the baby grows, however, the Cre-
ator designed the tube so that it loops
back, forming a kink. The sides fuse
together, forming a wall between two
separate compartments. As the rest of
the heart forms, the two sides remain

separate, essentially becoming two

separate pumps.

Each of these pumps has its own two-
chamber pumping system (Figure 1).
The muscles in one chamber contract
and squeeze out blood, while muscles
in the other chamber relax and fill with
blood. The heart continually wrings
out blood by a twisting motion, like
wringing a mop. Wringing out liquid is
more efficient than the direct squeez-
ing of typical man-made pumps.

The same action squeezes blood out
of both pumps—filling one chamber
while it empties the other chamber.
But this presents a problem. The left
side must create six times more force

FIGURE 1—TWO PUMPS IN ONE

The right side of the heart pumps blood
through the lungs, while the left side pumps
blood through the tissues of the head and body.

left lung

lower body

ANSWERSMAGAZINE.COM Cct.

than the right side to move the blood
throughout the body! (More force is
necessary because its harder to move
blood to the rest of the body than
through the nearby lungs.) To com-
pensate, the left side has been designed
with more powerful muscles.

CHALLENGE #2:
RUNNING IN PLACE

The human body has an amazing
ability to keep organs stable as we
run, jump, and twirl. That might seem
easy for kidneys or our bladder, but
the heart presents an extra difficulty.
It is pumping vigorously all the time.
How can it keep moving without slid-
ing around inside the ribcage or over-
heating?
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The Solution: A Two-Layered Sac

To protect this nonstop muscle, God
placed it in a special two-layered bag,
called the pericardial sac. The tough
outer layer of the sac, called the fi-
brous pericardium, anchors to the dia-
phragm, while the inner layer, called
the serous pericardium, attaches tight-
ly to the heart. A special lubricant flu-
id between the two layers allows the
heart to slide around with little fric-
tion. If it were not for this marvelous
lubricated sac, the beating heart would
create enough heat to kill us,

The pericardial sac is just one more
amazing feature that naturalistic evo-
lution has a hard time explaining,
but it makes sense within a biblical
worldview.

The heart consists of two
separate pumps that pump
blood through two separate
chambers—an atrium

and a ventricle. While

one chamber fills up, the

N other one is squeezed out,
Surrounding the heart is a
protective layer known as
the pericardial sac.

left ventricle

pericardial sac
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CHALLENGE #3:
RUNNING CONTINUQUSLY

The nerves responsible for our

senses tire quickly. Have you ever
smelled astrong odorand then stopped
noticing the smell? Your nose’s nerve
cells simply stopped firing. You liter-
ally stopped smelling, The nerves to
the heart, in contrast, can never stop
firing for as long as we live. Ever,

The Solution: A Pacemaker

How can this difficulty be resolved?
God designed a separate system of
nerves called the autonomic nervous
system. These nerves differ from the
nerves of our five senses because they
continuously transmit without fail.
They don’t get overwhelmed with

information (like the strain on your .

eyes from staring too long at a bright
tie-dyed shirt), so they don’t tire out.

Yet our hearts are different from
typical autonomic systems. Most sys-
tems, like digestion, don’t have to run
constantly. The heart, on the other
hand, must function all the time. So
God gave the heart a buil-in pace-
maker that allows it to run regularly,
without active outside control.

Sitting on the upper right side of the
heart is a cluster of specialized cells
called the sinoatrial node. They gener-
ate electrical impulses that stimulate
the muscles in the upper chambers to
contract. The signal continues moving
down to another cluster of cells above
the lower chambers, which then fire.

These electrical impulses ebb and
tlow in regular waves, without the
need for direct input from the brain.

If needed, however, the
can directly control heart rate and

brain

~ blood pressure. The brain constantly
monitors the heart to evaluate when
to step in.

During a rigorous tennis game, for
example, our muscles need more oxy-
gen to burn. So the brain signals the

heart directly to increase the heart
rate. At the same time, the heart stim-
ulates the adrenal glands to release
the chemical adrenaline. Adrenaline
then keeps the heart rate up without
further assistance from the brain.

When the tennis match ends and
the muscles relax, the brain signals
the adrenal glands to stop producing
adrenaline, and the heart rate returns
to normal.

RUNNING FROM THE TRUTH

Despite the marvels of the hearts
design, something is terribly wrong,
No matter how hard we try to avoid it,
our heart will eventually fail. Without
Christ, we are like the walking dead,
just biding our time until the inevi-
table end.

Every heartbeat should remind us
about the shortness of life. Sin has cor-
rupted every man’s heart, and we can't
do anything to stop it. We need a new
heart, both literally and spiritually.

Fortunately, the same God who de-
signed our hearts to sustain physical
life also designed a miraculous way
for us to obtain a new spiritual “heart”
that will beat for eternity. He sent His
Son, Jesus Christ, down to this planet
to become a man and shed His blood
in payment for our sin. Through His
sacrifice, Jesus offers the gift of eter-
nal life to all who will trust in Him.

“I [God] will give you a new heart
and put a new spirit within you; I will
take the heart of stone out of your
flesh and give you a heart of flesh”
(Ezekiel 36:26).m
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Ever wondered what a baby does with

his lungs before he's born? He can't
breathe air inside the womb. His lungs
are not used. Instead, his biood vessels
are temporarily attached to his mother's
placenta, where they absorb nutrients
and cxygen.

The lung develops until birth, without
being called upon to function. In fact,

a baby can be born without lungs and
survive until the placenta is removed. In
contrast, the heart is critical to life from
the start. It’s the only vital organ that
must function from the beginning stage
of its development {the heart starts
beating at five weeks),

Since the baby's heart does not yet
need to devote one of its pumps to
circulating blood to the lungs, the heart
develops a small hole, cailed the fora-
men ovale, in the wall that separates the
two pumps. The baby also develops-a
small vein, called the ductus arteriosus,
which allows blood to bypass the lungs
and mové_ directly to the body.

At birth, a marvelous transformation
takes place. When the lungs inflate and
the baby takes his first breath, the pres-
sure in the heart shifts, forcing a flap
over the foramen ‘ova{e to close the hole.
The hody also produces chemicals that
cause the bypass artery to close.

By marve.lous design, the Baby
emerges from its watery home and
breathes the air without a glitch. Blood
begins pumping to the lungs to absorb

oxygen without a moment's delay. m
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