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ZEAE; YRR ERAEGCHEN A BN, . E
= K P 4 (gram-positive ) F1 % £ K [ 4 ( gram-negative ) ,
MEANE, NZEEWE, XA “G” EHFATEE
AKE, XEREDFFLREXA XM RN,

EHELE, EXH%B PPN EENCE2HB
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Bacterial cells
A o 0 [&] "
Ji *E (@) Chemotaxis by phagocyte PAMPS %’% § (b) Adhesion of bacteria
P2 RXMER A ARS8 S — S — W ER, :

M A2 5 B B — A R, JF L b DA SN ey
SRR, (A S SR 2 & :

into phagocytic
vacuole

Capsid
Nucleocapsid

Nucleic acid

(f) Killing and destruction

@) of bacterial cells

"

(g9) Release of j
residual debri

A

gaks 9 1A CARKFE SRS, WA ERMIAE.
© Nucleocapsid E;%ﬁﬁﬂ%w%%%%ﬁ@o

(d)
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AR ILEE , A7 AR SR IR AR B A W AT e A

Pathway Involved

Net output
summary

Description

Pk LERER

BiEE

Occurs in
cytoplasm of
all cells.

Fermentation
pathways @— ruvic Acid **3C
(see figures Py

8.20 and 8.26)

2 ATP
2 NADH
2 pyruvic acids

Glycolysis divides the glucose
into two 3-carbon fragments
called pyruvic acid and
produces a small amount of
ATP It does not require
oxygen. (See figure 8.19 for
details)

**All reactions in TCA cycle
must be multiplied by 2 for
summary because each
glucose generates 2 pyruvic
acids.

2CO,

4C0,
2 ATP

2 FADH,

8 NADH

Pyruvic acid is converted to
acetyl coenzyme A (2C) with
the release of a CO, molecule.
The TCA cycle receives these
2C fragments and extracts
additional hydrogens and
electrons through redox
reactions. These are shuttled
via NAD* and FAD to electron
transport for ATP synthesis.
CO, is another important
product of the TCA cycle. (See
figure 8.21 for details)

*,
Occurs in the cell membrane of
procaryotes and the mitochondria of eucaryotes

.! !F‘ ‘ :‘

Respiratory
chain

34 ATP
6H,0

The transport of electrons
generates a large quantity of
ATP. In aerobic metabolism,
oxygen is the final electron
acceptor and combines with
hydrogen ions to form water.
In anaerobic metabolism,
other ions may act as final
electron acceptors.

(See figure 8.23 for details)

*Note that the NADH transfers H* and e~ from the first 2 pathways to the 3rd.

A

AEYERF 2 BP0 &2 B KR A
KINEANH, B TERHRX A TG
98N, ABTEAR RN A SRR, B
ST i R A I G
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Checkpoint
T

e The impairments to the immune system result in ma]or pmb-
lems with recurrent infections and cancers.

 Secondary immune diseases are caused by infection,
organic disease. chemotherapy, or radiation.

e Cancer is caused by genetic transformation of normal host
cells into malignant cells. These transformed cells perform
no useful function but, instead, grow unchecked and inter-
fere with normal tissue function.

ERHEEE
IR T AR R F LRSS

Y

In July of 2002, a 55-year-old woman was brought into a Lane County, Oregon, hospital emergency
room. She was unconscious, with low blood pressure and an irregular heart rhythm. Emergency room |
personnel observed that she had hives all over her body, swelling or edema in her arms and legs, and
that her tongue was swollen.

The woman's daughter reported that she and her mother had been doing yard work outside, trim-
ming a hedge beside the mother's house. Her mother gave
a sudden shout, took three steps, and collapsed. The daugh-
ter immediately called 911, and paramedics arrived within
5 minutes.

Soon after doctors started attending to the woman, her
heart stopped. After 30 minutes of treatment, her heart rhythm
retumed, but the time without blood flow caused her to suffer
a massive stroke, and she never regained consciousness. Her
family elected to disconnect her from life support 4 days later.
» What happened to the woman that led to her death?

» Why would this event cause death?
» What measures could be taken to have prevented what

e 481)

[Further investigation by health care personnel revealed that the
|woman was allergic to wasp stings; a sting mark was discovered
fon her fingertip, and a nest of yellow jackets was found in the
|ground below the hedge she had been trimming.

Her death was caused by a severe, systemic allergic reaction

that cause anaphylactic shock. People with known allergics to in-
sect venom should wear a medical TD bracelet stating their allergy,
as well as talk to their doctors about getting an insect sting allergy|
kit to carry with them at all times. These usually contain some form)
of injectable epinephrinc which is a rapid antidote to the respiratory|

mpmmmﬂmwpvenmwhwhmultedmnmndmmuﬂcd symptoms.
shock. ic shock initiates a
host of iti the body, causing air- See: Li, J. T, and Yiemginges, J. W. 1992. Management of insect sting hypesensitivity.
way blockage and collapse within a matter of minutes.,  Meyo Gin. Proc. 67:188-154
f 1% to 3% of the ion has some type of M-RLI‘J.:-:RDM%M,N&!”!MWM,#

allergy to insect venom, usually to the venom produced by bees and "'“"‘"’r::;:'ﬂm medicine, concepts and dlinical
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AIDS-Defining Illnesses (ADIs)

In AIDS patients do or with, d
ral therapy (and even in some who do), the slow destruction of the im-
‘mune system results in & wide variety of infectious and noninfectious

conditions, called AIDS-associated illnesscs, or AIDS-defining illnesses
(ADIs). It is almost always one or more of these conditions that causes
death in AIDS patients.

Because the virus eveatually destroys an essential immune func-
tion, itis not surprising that the body is beset by normally harmless mi-
croorganisms, many of which have been living in or on the host for
docades without causing discase. The spoctrum of AIDS-associated ill-

nesscs also provides insight into how vital the immuno system i in
pritin

mitigating in our cells. AIDS paticnts
are at increased risk for Burkitt lymphoma, Kaposi sarcoma (KS), and
invasive cervical carcinomas, all of which arc associated with viral
infections.

Since the beginning of the AIDS cpidemic in the carly 1980s, the
CDC has maintained a list of conditions that arc part of the case defini-
tion. The list has beea modified periodically over the two decades of its
existonce. On of the ways that people currontly meet the case definition
for AIDS s if they more
of thesc ADIs. The ADIs are listed in table 25.A. The discases are listod

Kaposi sarcoma lesion on the arm.  The flat, purple tumors occur in
almost any tissue and are frequently multiple.

You can sco that many of them—or at least, the way they oocur in AIDS
patients—aro very rare in the otherwise healthy population.

nudnlwhmlmmlimmwbe -
found. (Some of the conditions may be listed in th
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4 CHAPTER 1 The Main Themes of Microbiology

TABLE 1.1 (continued)

E. Biotechmology
This branch includes any process in which humans use the metabolism
«mmmmu-wmmmwm— i

A Note About Biofilms and Drug Resistance

In chapters 4 and 7, we emphasized the universal existence
of microbial biofilms in ecological settings. Recall that in
these complex communities, certain “pioneer” microbes
anchor themselves to a substrate by secreting an
extracellular matrix. More than being just an inert film, this
initial colonization stimulates a network of cross-attachment
by other microbes migrating into the film. In some habitats
(sail, for example), nearly all microbes are adapted to this sort
of biofilm partnership.

It is estimated that around 60% of infections also involve
biofilms containing single or multiple species of microbes
(dental infections for instance). Often the infections occur on
natural tissues—for example, bacterial infections of the heart
valves, middle ear, and urinary tract. The increased use of
indwelling medical devices has created yet another habitat in
which biofilms may become tenaciously attached. Catheters,

ing to gene therapy. It is a tool used in industrial microbiology, which
hw%hmﬁnﬂmmm«mw
quantities of substances such as beer, vitamins, amino acids, drugs,
and enzymes (see chapters 10 and 26).

wmdMMWMuﬂsmmw |
and rapidly growing area in modem microbiology (see chapter 10).

F. Branches of Microbiology

artificial valves and pacemakers, endotracheal tubes, and
prosthetic joints can all serve as sites for persistent coloniza-
tions that are very difficult to treat and remove.

mmmmmmmmwmm
a genetically engineered bacterial culture that destroys fungi. In the
background is a DNA fingerprint of the bacterium.

Branch Chapter Involved in the Study of:

Bacteriology 4 mw-—mn;;*_ lled procary :

Mycology 522 ‘The fungi, of that includes both mi Yotes (molds and yeasts)
mdlnprclwiml(mhmn,plﬂhﬂl)

Protozoology 523 Th imal-like and mostly single-celled eucary

Virology 6,24,25 Viruses—minute, noncellular particles that parasitize cells

Parasitology 523 it parasiti i ditionally i path P
worms, and certain insects

Phycology or Algology 3 Simple ph the algae, ranging from single-celled forms to large seaweeds

Microbial Morphology L6 The detailed structure of microorganisms

Microbial Physiology 7.8 Microbial function (metabolism) at the cellular and molecular levels

Microbial Taxonomy 14,5 mmmmmmamm

Microbial Genetics, 9,10 mmwmm h of cells involved in metabolism

Microbial Ecology 7,26 between microbes and the environment; the roles of microorganisms in the

Tnterrelationships
mmw:l«ymmmmmw\

figure 1.1 how long that took! On the scale pictured in the figure, hu-
mans seem to have just app 1. The bacteria preceded even the ear-
liest animals by about 3 billion years. This is a good indication that
humans are not likely to, nor should we try to, eliminate microorgan-
isms from our environment. They are the ultimate sumvm
Another d i r' of the domi fl of mi-
crobes exert is how ubig * they are. M can be found
nearly everywhere, from deep in the earth’s crust, to the polar ice
caps and oceans, to the bodies of plants and animals. Being mostly

invisible, the actions of microorganisms are usually not as obvious
or familiar as those of larger plants and animals. They make up for
their small size by occurring in large numbers and living in places
that many other organisms cannot survive. Above all, they play cen-
tral roles in the earth’s landscape that are essential to life.

Microbial Involvement in Energy and Nutrient Flow

Microbes are deeply involved in the flow of energy and food through
the earth’s ecosystems.' Most people are aware that plants carry out

*ubiquitons (yOO-bik'wi-tuss) being, or sceming to be, everywhere at the same time.

1. Ecosystems are communities of living organisms and their
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= The gram-negalive rods arc a loosely afflinied group of bactcrial gonera, 204 Coliform Organisms and Diseases
) o
jﬂ E&E{ ﬂi*fgm:u%lﬁﬁ E*XE/W ) S0ies spurnied ok s ol ooy Smer A U A. Escherichia colt is a prominent member of the group, strans of
‘species is lipopolysaccharide (LPS), which acts as an v "
; . which ar responsible for infanile diarthe, raveler's diarhes,
P SO ssviotonta; prodicing sysiraio effoct: urinary tract infoctions, and nosocomial pncumania and
#9& ,':ﬂ E%B’\J 7|(‘[,,:| o 20.1 Aerobic Gram-Negative Nonenteric Bacilli septicemsia. & coll 015767 is » highly viralont srain that
; causes hemolytic uremi
A. Prendomanas specics arc widely distributed throughout the i s ey o, Entarobatter Sermes, aod
cavironment. P. aeruginosa is a medically important . g
opportunist, causing infections in compromised hosts such as (Cloiabecic? a5 Szl Aokocoial opportinits.
burn patients and those suffering from cysic ibrosis. Drug 20.5 Noncoliform Lactose-Negative Enterics
- - A include Protexs, and
20.2 Other Gram-Negative Aerobic Rods Providencia.
B. Salmonella causcs Salmonelloses, the most sovere of
A Membecs of tho goicen 4 " which is typhold fever, caused by S. yphi. S. typhi is
related residents of soil and watcr that may cause opportunistic spread only by humans through contaminated food and water.
lung, wound, and blood lnfections. 1. Other specics of Salmonella such as . enteritidis, S.
B. Bracella is a zoonotic genus responsible for bracellosis sty e el s g
and undulant fever in humans, who ususlly contract the s e parapl ey
:Jm"mmu;hennm|m|h infected animals o animal . Shlootls ovutes shigerlosis, 8 Wocobs; dyseticy
odaots, : " characterized by painful dinrrhea with bloody, mucus-flled
Francisela tularensi i the causaive ageat of tlsremia, & Ssout, Primary epecios tnciudo Shipélla dyrenterian,
zoonosis of small mammals. S. sonnei, and S. flexneri, all of which arc spread by fingers,
: casios tho ity food, feces, fles, and fomitcs.
(whoeplag cough). The discass is contag o sud provalent in D. Yersina causes scveral zoonoscs spread from mammals to
children under 6 months but can be provented by vaccination. humans. Yersinia pestis is the causative agent of plague, which
A new vaccine for older children and adolescents with lapsed 15 Bl et o o Bl e
immunity has been introduced. s ic ph Caontrol often is focused
B, Lagionella presmophilia cuscs tho lung discascs logiencllosis Lepsern sy a1l e Loyl oo
and the milder Pontia fever. The bacteriun i ofin found in T 1o Sermial Bt ) s i o Vet
artificial aquaic environments such as cooling towees snd sir E. Pastewrslis muliocida is & zoonosis that is responsible
oonditioneas; for a small number of opportunistic infections in humans.
203 and Ch of the E i in acute
Extorkadtilacens bacterial meningtis. It causes significant marbidity in infans
and children. I is spread by droplets during close contact. Hib
‘The family Enterobacteriaccas is the largest group of gram-negative vaccination has reduced the provalence of &
bacteria. Many spocics are found in animal intcstines and cause diar- influenzae infection in children.
‘ theal discase through the usc of enterotoxins. Division of the family [ i of a form of
Iﬁ ﬂ is often made between collforms (Iaciosc fermenters) and momcol- inkeye).
Horms (non-lactose-fermenters). H. H. du be
S
), NigE . Ao b D
AT B R BRI 2 TR, 7] AV
> > v ». H & o o i
0 %ﬂjﬂ%ﬁ%‘l‘iﬂ‘ JHQ@B@ %{'—Epﬁi EFI LA many isolates of useful in 5. The scvere symploms of pertussis arc duc to what effect?
{m{l]XT '\ ﬁ{ o 1;_(___. = E o identification is a. irritation of the glottis by the microbe
a fecal odor c. drug resistance b. prcumonia
b. fuorescent green pigment d. motility . the deiracton at the sz spidilin
2. Human brucellosis is also known as d. blocked sirways
a. Bang discase c. rabbit fever 6. Excheichi col ipays whichwiigos?
b. undulant fever d. Malta fover & capsular c. fagellar
3 thl‘hnhlnuﬁhuvl\ldlpotuln!mny'l b. somatic d. all of these
a tick bite . respiratory 7. Which of the following s nof an opportunistic enteric bacicrium?
b. intestinal d. allof these a E coli <. Proteus
4. A classic symptom of pertussis is b. Kiebsiella d. Shigella
‘@' a. Iabored breathing . convulsions
b eyl Goighicg d. headache
B
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‘which gram-negative.
infections. (598, 600, 605)
& Briefly describe the human infections caused by Pseudomonas,
Brucella, nd Francisella. ~ (599, 600, 602, 603)
b. How are they similar?
<. How aro they difforent?
a What is the pathologic effect of whooping cough?  (603)
b. What factors cause it to predominaie in newborn infants? (603)
‘What is unusual sbout the occurrence of Legionella? Wha is the
epidemiologic patiern of the discasc? (604)

. a. Describe the chain of events that result in endotoxic shock.  (601)

h Describe the key symptoms of endotoxemia. (601)
¢. Differentiate between loxigenic diarrhea and infectious
diarthea.  (610)

& Define each of the following: an enteric bacterium, a coliform, and
a noncoliform. ~(606)

b. Which bacteria in the Family Enterobacicriaccac wre true enteric:
pathogens?  (606)

c. What arc opportunists? (606)

a. Briefly describe the methods used to isolate and identify

(606-609)

b. What is the basis of serological tests, and what s their main usc
for enterics? (608, 609)

a Explain how E. coli can develop incroased pathogenicity, using an
actual cxample. (609, 611)

°

i

=

. & Trace the epidemiologic cycle of plque

1. . Why aro bacteri liforms so often b. Describe the kinds of infections for which E. coli is primarily
involved in nosocomial infections? (598, 605, 606) responsible. (610, 611)
b erunlhmo-vlhummum circumstances in . What are unique featurcs in the epidemiology of E. coli O157:H7
bacteria arc involved in opportunistic (BHEC)? (611)

d. Outline the roles of other coliforms and noncoliforms in
infections. (612)

. & What is salmonellosis? (613)

b. What is the patiem of typhoid fever? (613, 614)

. How does the carrer stale occur? (613)

d. What i the main source of the other saimonclloscs?  (614)
. What kinds of infections do salmonclias cause? (614, 615)

). a. What causes the blood and mucus in dysentery? (615, 616)

b. Contrast salmonellosis and shigellosis in reservoirs, infoctious
dosc, target organ, and pathologic ffects. (614, 615, 616)

. Explain scveral practices an individual can use to avoid enteric

infection and discase at home and when traveling. (615, 616)
(617, 618)
b. Compare the portal of entry of bubonic plague with that of
pocumonic plague. (618)
. Why has the piague been called the biack death? (619)
d. Explain what causes a bubo to form. ~ (618)
Deacribe the epidemiology and pathology of Haemophilus influenzae
meningitis. (619, 620)
Describe the involvement of emerging pathogens in the genera
ia, Aci and in human

discases.  (600-604)
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1. What is the logic behind testing for E. coli to detoct fecal
contamination of water?

2. Identify the genern with the following characteristics from figure 20.10;
a. Lactose (—), phenylalanine and urease (), citrate (+),
ONPG (-)
b. Lactose (+), motility (), VP (-), indole (+)
c. Lactose (+), motility, indole (—), HS (+)
d. Lactose (—), phenylalanine and urease (+), H,S (—), citrate (+)
3. Given that so many infections are caused by gram-negative
opportunists, what would you predict in the future as the number of
mmwmumwwnydnmmm

4 An(nfnﬁ:qudﬂuofmllmﬂ]mnulllmmmmfedlmm
like a lot.

. Inlamlnfﬂ\alinndlhmd.uofmiﬂubu.wﬂdymm-
cluster containing that many cells with the naked cye’

b Rdummw7mmavbulpwmnydu.Abvmhwlm;
would it take an average bacterial specics to reach the infectious
dose of a million cels sarting from a single cell?

c wv.y ly higher i dose

than nonenteric diseases?

d. Explain why antimicrobic therapy used on gram-negative bactecial
infections could actually lead to ilincss rather than cure it

5. Students in our classes sometimes ask how it is possible for a single

enteric carrier Lo infect 1,000 poople at a buffet or for a box rtle to
10 food infection. We al st that they use

their imagination. Provide a detailed course of cvents that would lcad
10 these type of outbreaks.

1. Use the Intemet to locate information on salmonecllosis and
shigellosis. Make  comparison table of the two pathogens, including
basic characteristics, epidemiology, pathology, and symptoms.

You be the detective. Locate recent information on outbroaks of
Pseudomonas infections. Writc a short paper that details the usual
sources of infection and types of diseases that predominate in these
reports.

»

3. Visit the student Online Leaming Center al www.mhhe.com/talaro6.
Go to chapter 20, Intemet Search Topics, and log on o the available

FTHEsE, MR IR ok M & B 5

6. Explain the reasons for an increase in numbens of pertussis cases.
(Hint: Think vaccine.)

7. Compare and contrast the pathology, diagnosis, and treatment of
meningococcal meningitis and Haemophilus influenzae meningitis.

8. Case study 1. Several persons working in an exercise gym acquired
mmmmmwwﬁm pocumonia, and

headache. Treatment with erythromycin cleared it up. The source was
nover found, but an eavironmental focus was suspected.
a What do you think might have caused the discase?
b. Poople in a different gym got skin lesions afier sitting in a
redwood hot tub. Which pathogen could have caused that?

9. Case study 2. A 3-year-ol y il child i hospital
with sympioms of diarrhea, fever, and malaise. Laboratory testing
showed abiormal reqal and liver values and ancmia. She had no history
ormmwmmmn.mwumm

alocal

. Whllv-mcpmbﬁrltpldwgm'l

b, What was the likely source?

<. What is the pathologic effect of the pathogen?

10. a Name six bacteria from chapters 19 and 20 that could be used in

biological warfare.

b. What are some possible ways they could be used in warfare?

<. What is your personal opinion of using microorganisms as
‘weapans?

1. *There is no circumstance that you can cook out 230 million bacteria.
I'm not willing Lo take the risk that one pathogen isn't going to
survive"—Ron Schnitzer (microbiologist). Comment o this quote.
‘What do you think this microbiologist is referring to?

‘websites o explore case studies in enteric discases and try your hand
at dingnosis.

4. Type in Texas Dopartment of Public Health. Go to “controlling

pertussis in Texas." Click on icons for audio and video media

lhmvmlhbucwnhpunuu

5. For lent discussion of recent daia and for food
safety and E.coli go to the American Meat Institute website and
select the E. coli fact shoet.
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