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Bacterial DNA
A plasmid is a small DNA molecule within a cell that

Is physically separated from chromosomal DNA and
can replicate independently. They are most
commonly found as small circular, double-stranded
DNA molecules in bactena; however, plasmids are
sometimes present in archaea and eukaryotic
organisms.

flagella

W \
%& L

" %Z{f (ﬁ SOV DNAn
2 A nucleoid region

Bacteriophages:
Definition & History

* Bacteriophages are
viruses that can infect
and destroy bacteria.

* They have been
referred to as bacterial
parasites, with each
phage type depending
on a single strain of
bacteria to act as host.
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NH, ”—NH—C:?H
...-" (:|sz
/ CO,H
para- amino-
I ptEl‘IdII‘IE ring benzoic acid / glutamic acid
Structure of folic acid
\/ FIGURE 15-1. General structure of the sulfonamides. The p-amino group at position

S0 4 must be free for antimicrobial activity to occur. Substitution with a heterocyclic ring
| 2 (eg, thiazole, pyrimidine, pyridine) at the R position on position 1 distinguishes the
H-N-R various sulfonamides. Replacement of the hydrogen with sodium at position 1 greatly
increases the water solubility of the sulfonamide. (Adapted from Figure 11-1, NVMS
(1) Pharmacology, by Ahrens, F. A. 1996.)
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FIGURE 15-2. Mechanism of action of sulfonamides. Sulfonamides block dihydrofolic acid synthe-

sis by competing with p-aminobenzoic acid (PABA) for binding sites on dihydropteroate synthetase.
Dihydrofolic acid is necessary for the synthesis of tetrahydrofolic acid, and ultimately, purines and
DNA. Trimethoprim and ormetoprim inhibit dihydrofolic acid (DHFA) reductase, which is necessary for
tetrahydrofolic acid synthesis. Therefore, potentiated sulfonamides (i.e., those combined with trimetho-
prim or ormetoprim) block the second step of protein synthesis.
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Transcellular fluid
—is a small compartment that represents all those body

—is contained within epithelial lined spaces.
—includes cerebrospinal, pleural, pericardial, peritoneal,
intraocular, synovial and gastrointestinal fluids.

fluids which are formed by the secretion of epithelial cell.
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DNA-directed
RNA polymerase

FIGURE 15-3. Mechanisms of action of antibacterial drugs. The five general mechanisms are (1) inhibit
synthesis of cell wall, (2) damage outer membrane, (3) modify nucleic acid/DNA synthesis, (4) modify
protein synthesis, and (5) modify energy metabolism in the cytoplasm (at folate cycle). (Modified from
Figure 46.2, Human Pharmacology, 2nd ed., by Brody, T. M., Lamer, J., Minneman, K. P., and Neu, H.
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FIGURE 15-4. General structure of penicillins.
Substituents at R distinguish the various peni-
cillins. (1) Thiazolidone ring. (2) B-Lactam ring.
(3) Site of action of p-lactamases (penicilli-
nases). (4) Site of amidase cleavage to yield
b-aminopenicillanic acid (6-APA) nucleus for
semisynthetic penicillins. (5) site of salt forma-

tion (e.g., sodium, procaine). (Adapted from Fig-
ure 11-3, NVMS Pharmacology, by Ahrens, F. A,

1996).
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FIGURE 15-3. Mechanisms of action of antibacterial drugs. The five general mechanisms are (1) inhibit
synthesis of cell wall, (2) damage outer membrane, (3) modify nucleic acid/DNA synthesis, (4) modify
protein synthesis, and (5) modify energy metabolism in the cytoplasm (at folate cycle). (Modified from

Figure 46.2, Human Pharmacology, 2nd ed., by Brody, T. M., Lamer, |., Minneman, K. P., and Neu, H.
C. 1994)




