In multicellular organs ms, sevaral colls of one particular kind intercennect with each other and
partorm shared functions to form tissues (for example, muscle tissue, connactiva tissue, and
narvaus tissual, several tissuns combine to lorm an organ (lor example, stomach, heart, or brain),
and saveral srgans make up an organ system (such as the digestive system, circulatory system, o
nervous system), Several systems functioning together form an organsm (such as an elephant, for
axam e,

Thare are many types of colls, and all are grouped into ong of two broad categories: prokaryotic
and eukaryotic. Animal calls, plant colls, fungal cells, and protist cells are classifed as eukaryotic,
wharaas bactena and archaea cells aro classibed as prokaryotc, Before discussing the criteria for
detarmining whather a cell s prokaryotc of aukaryotic, let us Hrst examineg how biologists study
calls.

Microscopy

Cells vary in size. With few exceptions, indvidual eells are too small to be seen with the naked aye,

50 BCHINTISES Wee Microscopes to study them. A microscope is an instrumaent that magnihos an
obprct. Most images of cells are taken with a microscope and are called micrographs,

I._il:|h|; MicrasCopes

To glva you & sanse u1 thi iz of a cell. a typical human red blood cell (s about eght millkonths of a
mater or @l ght mcrometers (abbreviated as pm] in diameter; the head of a pin s about Iwu
thousandthe of a meter (millimaters. or mm) in diamater, That means that npp%@ﬁ

blood cells could Kt on the haad of a pin,

Tha optics of the lenses of a ight microscope changes t |I'|'|I]-I' A spacimen
that is right-side up and facing right on the m cm slile pur cwn and facing
Lot whan viewad through a m-:rnl:ﬂ@: 8. Simi 'ﬁn winel Laft whike
looking through the mic wigappear to move right, a“ wi, It will seem to
Move up. Th- \és M rosco to magnify the image, Due to
lhl? light travels Ihmu;@ I: system of lenses produces an inverted
culars and a dissecting micraScope work in a similar manner, but include an additional

magrification systom that makes the fnal image appear 1o be wpright],

Most student microscopes are classified as Light microscopes (Eigure 1. 2a). Visible light both
passes through and is bent by the lens system to enable the user to see the specimen, Light
microscopes are advaniageous lor viewing living srganisms, but since Individual cells are genarally
transparent, their components are nod distinguishable unless they are colored with special stains,
Staining, howewer, usually kills the cells.

Light microscopes commonly used in the undergraduate college laboratory magnily up 1o
approximately 400 times, Twa parameters that are impartant in microscopy are magnification and
resolving power. Magnihication is the degres of enlargemaent of an object, Resolving power is the
ability of a microscope to allow the eye to distinguish two adpscent structures as separate; the
highaer the rosolution. the closer those two objects can be, and the better the clanty and detail of
the image, When oil immaersion lenses are used, magnihcation s vsually increased to 1,000 times
for the study of smaller cells, Like most prokaryotic cells, Becawse light entering a speciman fram
Below is focused onto the eye of an chserver, the specimen can be viewed using light microscopy,
Fer this reason, for Light to pass through a specimen, the sample must be thin or transtucent.
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