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Fig. 3.1 Microbial invasion across an epithelial surface. 7
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Figure 14-4 Proposed model for Shigella invasion of the
colonic mucosa. Invasion occurs in three steps: shigellae
first transit the mucosa by passing through the M cells.
They then use their invasins to invade mucosal cells from
below, where integrins (putative host cell receptors for
the Ipa proteins) are located. Shigellae then spread to ad-
jacent cells, causing cell death and ultimately proveoking
an inflammatory response.
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FIGURE 3-11

Drawings showing gypical morpliolopy of a monocyte and macro-
phage. Macsopliages are five- to tenfold hrger than monocytes and
contain more oiganclle, aspecially lysosomes,
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FIGPEE 1-4

Phagocytosis of bacteria. Schematic diagram of the steps in phagocy-
tosis: (1} attachment of a bacterium (blue) to long membrane evagi-
natons, called pseudopodia; (2) ingesdon of bacterium forming a
phagosonte, which moves toward a lysosome; (3) fusion of the lyso-
some and phagosome, releasing lysosomal enzymes into the phago-
some; (4) digestion of ingested material; and (5) release of digestion
products from the cell.
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Figure 2-4  Opsonization of bacteria by activated com-
plement component C3b and antibodies.
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Effect of antibody and complement on rate of clearance of
virulent bacteria from the blood

survival of 100
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Fig. 17.6 Uncoated bacteria are phagocytosed rather slowly
{unless the alternative pathway is activated by the strain of
bacterium); on coating with antibody, adherence to phagocytes is
increased many-fold. The adherence is somewhat less effective in
animals temporarily depleted of complement.
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Mechanism involved in bacterial killing
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Fig. 17.11 During phagocytosis there is immediate exposure to
reactive oxygen intermediates (ROIs} {1). This leads to a transient
increase in pH, when cationic proteins may be effective (2],
Subsequently the pH falls, as H* ions are pumped into the
phagolysosome, and lysosomal enzymes with low pH optima
become effective. Lactoferrin acts by chelating free iron, and can

do so at alkaline or acidic pH.
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Fig- 4.13 Antimicrabial mechaniems in phagtoytic vacunlas, HADPH, reduced nicotinamide adenine dinuclestide phosphate;

Microblcidal species in bold lners. O, Supancadda anion; "0,

singlat lactivated) coopgen; OH, Fydeoxoy frae radical. Reactive
nitrogen intermadiatas such as nitrle axide (NO) ara derived from

exparaging.

NAPD", oocidized MADPH; HyOy, hydrogen percxdde.
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Table 13-1. Major immunodeliciency states

B cell and immunoglobulin deficiency. rellected by an increase in extracellular bacterial
infections
Transient neonatal hypogammaglobulincmia
Bruton's X-linked agammaglobulincmia
Common vanable hypogammagiobulinemia
Immunoglobulin A deficiency
T cell deficiencies, reflected by an increase in many viral, fungal, and intracellular bacteral
infections ;
MNeeelol syndromnme
DiGeorge syndrome
Wiskott- Aldrich syndrome
Ataxia-telangicctasia
Purine enzyme deficieney (adenosine deaminase and purine nucleotide phosphorylase)
AIDS
Phagocytic deficiency, reflecied by an increase in bacterial discases
Chronic granulomatous discase
Chédiak-Higashi syndrome
Myeloperoxidase deficiency
Leukoeyie adhesion deficiency
Lazy leukocyte symliomes
Glucose-6-phosphate dehydrogenase deficiency
Complement and complement regulatory deficiencies, reflected by an increase in bacterial
nfections
Hereditary angioncurotic edema
Paroxysmal nocturnal hemoglobinuna
Late-zcting component deficiency
— 7|
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Fig. 4.5 Antiphagocytic strategics available to microorganisma, Extent to which
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Figure3-5 Structure of one type of bacterial siderophore
(enterobactin). Siderophores differ considerably in struc-

ture but are similar in that they are basically just iron

chelators with a very high affinity for iron. 0



