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Growth. Another characteristic of living things
is that all living things grow. Unicellular organisms
grow by increasing cell size as they absorb water
and other substances. Although the individual cells
of multicellular organisms also increase in size, most
growth in multicellular organisms occurs by increas-
ing the number of cells through cell division, not by
increasing the size of the cells. Every time a cell di-
vides, it is replaced by two new cells (its “daughters”);
throughout an organism’s life, this process of cell
division repeats many times to form the numerous
cells in the fully grown organism from a single cell.

Response to changes. All living things respond
to changes both within themselves and outside
themselves. To survive, an organism or cell must
maintain a stable internal condition called homeo-
stasis [ho'me-o-sta’sis]. For example, your body
needs oxygen from the air to function; if the level
of oxygen in your body decreases (as when you are
exercising), your body responds to the change by
breathing harder and faster to take in more oxygen
and maintain homeostasis. Unicellular organisms
and the individual cells of multicellular organisms
must also maintain homeostasis by responding to
changes in their internal chemical composition.

Organisms also respond to changes outside
themselves. Your body responds to hot weather by
sweating to keep cool and responds to cold weather
by shivering to keep warm; this allows your internal
temperature to stay constant (about 37°C or 98.6°F)
for proper body function. Many plants respond to
changes in sunlight by turning their leaves toward
the sun. Some animals, such as snowshoe hares
and arctic foxes, respond to shorter days in autumn
and winter by changing their coat color to blend
with snow. Most unicellular organisms find food by
detecting slight changes in the amount of certain
chemicals, much as you may find a favorite dessert
by detecting in which direction the smell is strong-
est. The white blood cells that protect your body
from disease use a similar technique to hunt invad-
ing microorganisms.

Ch. 1 Invitation to Science

Reproduction. When God created living things,
He commanded them to multiply and fill the earth
(Gen. 1:22); He repeated this command after the
Flood of Noah's day (Gen. 8:17). To carry out this
command, all living things reproduce. Reproduc-
tion is the process by which life continues through
the generation of new organisms. As you study
life science, you will learn the great variety of ways
that God has designed for organisms to reproduce.
Mo matter how organisms reproduce, heredity, the
transmission of characteristics from parent to off-
spring, ensures that the offspring are the same kind
of organism as the parents and have many other
similarities to their parents. (We will study heredity
in more detail in chapter 11.)

Metabolism. All living things perform metabo-
lism, the sum of all the chemical processes of life.
Although God designed metabolism to be more
complex than any processes that occur in nonliving
things, it still follows the same laws of science as the
nonliving creation. One of the most fundamental
laws of science is the law of conservation of energy,
which states that energy can neither be created
nor destroyed but can only change form. Because
of this law, all the energy required by metabolism
must come from nutrients, substances in food that
provide organisms with energy or serve other es-
sential purposes. Plants use available water, air, and
sunlight to make their own food through photosyn-
thesis. Animals and people cannot make their own
food; but because all organisms need the same
basic types of nutrients, they can get the nutrients
they need by ingesting, or eating, plants and other
organismes.

The first step in metabolism is converting the
energy from nutrients into a form the cells can use,
a chemical called ATP. In humans and many other
organisms, the cells produce ATP by combining
nutrients with cxygen in the process of cellular res-
piration. Without oxygen, these organisms cannot
obtain the energy they need. Some organisms, most
of which are unicellular, can use other processes to
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