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Plate 5.21: Electron micrograph. Trachea of a rabbit from Group 3 killed 
21 days p.i .. Normal ciliated epithelial cells with normal cilia. 
SEM. Bar 1 0  Ilm. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 6 

Plate 5 .  22 Electron micrograph. LlUlg of a rabbit from Group 1 killed 1 4  
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SEM. Bar 1 0  Ilm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  1 1 7 

Plate 5 .23 Electron micrograph. LlUlg of a rabbit from Group 2 killed 2 1  
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Barl0Ilm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 7 

Plate 5 .24: Electron micrograph. LlUlg of a rabbit from Group 3 killed 1 4  
days p. i  . .  Note normal thin alveolar wall (arrow head) and 
empty alveolar lumens. SEM. Bar 1 0  Ilm. . . . . . . . . . .. . . . . . . . . . . . . . . .  1 1 8 

Plate 5. 25 Electron micrograph. Nasal mucosa of a rabbit from Group 1 
killed 1 4  days p.i .  loss of cilia, shortened microvilli (arrow 
head) and swelling of mitochondria (m), which has absence, 
disorganised or ballooned cristae (arrow). Note also the 
presence of opaque particles (op) in the mitocondrial matrix. 
Lead citrate & uranyl acetate TEM X 1 0,500 . . . . . . . . . . . . . . . . . . . . .  1 1 9 

Plate 5 .26 Electron micrograph: Nasal mucosa of a rabbit from Group 2 
killed 1 4  days p.i . .  Severely swollen epithelial cells with 
swollen mitochondria (m), dilated rough endoplasmic 
reticulum (Er), irregular nuclear membrane (arrow head) and 
distended nuclear space. Lead citrate & uranyl acetate TEM X 
7,500.. .. . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 9 

Plate 5.27 Electron micrograph. Nasal mucosa of a rabbit from Group 1 
killed 14 days p.i . .  Bacterial cell (arrow heads) within 
membrane bOlUld vacuoles inside the cytoplasm of degenerated 
epithelial cell. Note that mitochonderia closely adhered to 
these vacuoles. Lead citrate & uranyl acetate TEM X 1 1 ,200. . . . 1 2 1  

Plate 5.28 Electron micrograph: Nasal mucosa of a rabbit from Group 1 
killed 1 4  days p.i . .  Note presence of balloon-like (B) structure 
on the lateral aspects of cilia containing a multilayered 
hemisphere structure. Lead citrate & uranyl acetate TEM X 
86,500. . . . . . .. . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . 1 22 
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Plate 5.29 Electron micrograph. Nasal mucosa of a rabbit from Group 2 

killed 14 days p.i.. Note attachment ( arrow) of the bacteria to 
the deformed cilia (dc). The bacterial outer membrane 
appeared fused to the membrane of the deformed cilia. Lead 
citrate & uranyl acetate TEM X 136,000........................... 122 

Plate 5.30 Electron micrograph. Nasal mucosa of a rabbit from Group 1 
killed 14 days p.i. Presence of bacteria (B) adjacent to the 
deformed microvilli. Lead citrate & uranyl acetate TEM X 
133,000. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123 

Plate 5.31 Electron micrograph: Nasal mucosa of a rabbit from Group 2 
killed 14 days pj .. Note degenerated epithelial cell with dilated 
rough endoplasmic reticulum (Er) and swelling of 
mitochondria (m) with loss of their cristae. Note infiltration of 
heterophils (H) between the degenerated epithelial cell. Lead 
citrate & uranyl acetate TEM X 7,500................ ............. 123 

Plate 5-32 Electron micrograph. Nasal mucosa of a rabbit from Group 1 
killed 21 days pj.. Note eosinophil has large crystalloid 
cytoplasmic granules (arrows) which infiltrated the lamina 
propria adjacent to plasma cells (P). Lead citrate & uranyl 
acetate TEM X 15,000............. .................................... 124 

Plate 5.33 Electron micrograph. Nasal mucosa of a rabbit from Group 1 
killed 14 days p.i.. Note intravascular fibrin (F) deposition 
adjacent to the endothelial cell (E). The endothelial cell is 
swollen and has dilated mitochondria (m). Lead citrate & 
uranyl acetate TEM X 10,000 ...................... '" .... ...... .... 124 

Plate 5.34 Electron Micrograph. Nasal mucosa of a rabbit from Group 2 
killed 21 days p.i.. Elongation of goblet cell which contains 
many vacuoles with mucus (M) toward the nasal cavity. Lead 
citrate & uranyl acetate TEM X 9,600............................ 125 

Plate 5.35 Electron micrograph. Nasal mucosa of a rabbit from Group 2 
killed 2 1  days p.i.. Note secretory plasma cells contain 
extensive rough endoplasmic reticulum and globulin laden 
granules (arrow heads) inside the cytoplasm. Lead citrate & 
uranyl acetate TEM X 9,000.......................... .............. 126 

Plate 5.36 Electron micrograph. Nasal mucosa of a rabbit from Group 1 
killed 14 days p.i .. Note the blebbing (b) in cell membrane of 
the mucosal gland epithelium and disorganised mitochondria 
(arrow head). Lead citrate & uranyl acetate TEM X 12,500.... 127 
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Plate 5 .37 Electron micrograph. Nasal mucosa of a rabbit from Group 1 

killed 14 days p.i . .  Note the thickening of capillary wall due to 
the deposition of electron-opaque material (op) under the 
endothelial cell and within the basement membrane. Lead 
citrate & uranyl acetate TEM X 15,700 ... . . .. . . ... . . .......... ..... 127 

Plate 5.38 Electron micrograph. Higher magnification of the previous 
section. Note the deposition of electron-opaque (op) 
structureless material. Lead citrate & uranyl acetate TEM X 
34,000................ ... ... . . ........ .......... .............. . .... ....... 128 

Plate 5.39: Electron micrograph. Nasal mucosa of a rabbit from Group 3 
killed 14 days p.i . .  Note the normal structure of epithelial cells 
(E), cilia ( arrow heads) and organelles (arrows). Lead citrate & 
uranyl acetate. TEM X 2,900. ....... ...... .. . . .. ......... .. . . . . .... 128 

Plate 5.40 Electron micrograph. Tracheal mucosa of a rabbit from Group 
1 killed 14 days p.i . .  Note the swelling of the epithelial cells 
and severe vacuolation of their cytoplasm. The organelles are 
scattered inside the vacuolated cytoplasm. Lead citrate & 
uranyl acetate TEM X 2,250.. . . . . . . . . . . .. .. .... . .. .. ....... .. . .. . . ... 130 

Plate 5.41 Electron micrograph. Tracheal mucosa of a rabbit from Group 
1 killed 14 days p.i . .  Focal ballooning of microvilli tip. The 
ballooned microvilli have multilayered membrane and 
contained an oval multilayered structure with homogenous 
electron-lucent material (arrow head). Note that microvilli 
adjacent to this deformed micorvilli IS club-shaped. Lead 
citrate & uranyl acetate TEM X 77,000........ ........... . ......... 131 

Plate 5 .42 Electron micrograph. Lung of a rabbit from Group 1 killed 14 
days p.i . .  The intracellular vacuoles (V) in the pneumocytes 
type II are dilated and coalesced to each other. The dense­
lamellar material is disrupted and reduced in density. Lead 
citrate & uranyl acetate TEM X 5,500.... .......... ....... .... . .. .. 132 

Plate 5.43 Electron micrograph. Lung of a rabbit from Group I killed 21 
days p.i .. Note eosinophil (E) infiltration in the interstitial 
tissue beside heterophil (H) and plasma (P) cell. Lead citrate & 
uranyl acetate TEM X 4,670 ............. . ..... . . . .................... 133 

Plate 5.44 Electron micrograph. Higher magnification of the previous 
section. Note the crystalloid intracytoplasmic granules (arrow 
heads) of an eosinophil. Lead citrate & uranyl acetate TEM X 
8.750....... ............................................................... 133 
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Plate 5.45 Electron micrograph. Lung of a rabbit from Group 2 killed 14 
days p.i .. Note the alveolar macrophage (AM) laden with 

remnant of degenerated heterophils (arrow head). Lead citrate 
& uranyl acetate TEM X 5,300. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 34 

Plate 5.46 Electron micrograph: Lung of a rabbit from Group 2 killed 2 1  
days pj .. Note the phagosomes (arrow heads) inside the 
cytoplasm of an alveolar macrophage. Lead citrate & uranyl 
acetate TEM X 8,600 . . . . .  . . .  . . . . . . .  . . .  . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . 1 34 

Plate 5.47 Electron micrograph. Lung of a rabbit from Group 1 killed 2 1  
days p.i. Note the intravascular fibrin (f) deposition and some 
being engulfed by pulmonary macrophages (Pm). Lead citrate 
& uranyl acetate TEM X 1 0,000 . . . .  . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . .  1 3 5  

Plate 5.48 Electron micrograph. Lung of a rabbit from Group I killed 2 1  
days pj .. Note the fibrin (t) deposition in the alveolar lumen. 
Lead citrate & uranyl acetate TEM X 1 6,400 . . . . . . . . . . . . . . . . . . . . . .  1 36 

Plate 5.49 Electron micrograph. Lung of a rabbit from Group 1 killed 1 4  
days pj. Note the swelling of pneumocytes type I with 
dilatation of their mitochondria (m) and containing 
intracytoplasmic bacterial cells (arrow heads) within vacuoles. 
The cell is protruding and appeared about to detach into the 
alveolar lumen. Lead citrate & uranyl acetate TEM X 8,260. . . . . 1 36 

Plate 5.50 Electron micrograph. Lung of a rabbit from Group 2 killed 2 1  
days pj .. Note a cluster of hyperplastic pneumocytes (Pn) type 
IT on the basement membrane with infiltration of heterophils. 
Lead citrate & uranyl acetate TEM X 4,770 . . . . . . . . . . . . . . . . . . . . . . 1 37 

Plate 5.51  Electron micrograph. Lung of a rabbit from Group 2 killed 1 4  
days pj .. Note the sloughed necrotic pneumocyte (np) type IT 
inside the alveolar lumen with infiltration of a heterophil (H) 
adjacent the degenerated pneumocytes. Lead citrate & uranyl 
acetate TEM X 5,900................................................... 137 

Plate 5 .52 Electron micrograph. Lung of a rabbit from Group 1 killed 2 1  
days p.i .. Note fibroblast and collagen fibre (CF) production in 
the interstitium beside heterophils (h) infiltration. Lead citrate 
& uranyl acetate TEM X 8,400. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 8  

Plate 5.53 : Electron micrograph. Lung of a rabbit from Group 3 killed 2 1  
days p.i.. Note thin interalveolar septae (arrow), flat 
pneumocytes (arrow heads) and alveolar macrophages (AM). 
Lead citrate & uranyl acetate TEM X 8,400. . . . . . . . . . . . . . . . . . . . . .  1 39 
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Plate 6. 1 Photograph. Skin of a guinea pig injected intradermally with 
infiltrate of two different Pasteurella multocida strains. Note 
the zone of necrosis with adjacent red and swollen skin lesion 
48 hrs p.i. at the site of type D:3 injection (arrow). The negative 
zone showed no cutaneous reaction (arrow head).............. . . .  160 

Plate 6.2 Photograph. Lungs and heart of rabbit from Group 1 that died 6 
days p.i. Fibrin deposition on the pleura and pericardium.. . . . . .  . . 166 

Plate 6 .3  Photograph. Head of a rabbit from Group 1 that died 19 days 
pj .. Submandibular firm white mass surrounded by a thick 
fibrous capsule with ulceration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 

Plate 6.4 Photograph. A firm mass was removed from the submandibular 
region of a rabbit from Group 1 that died 19 days p.i. consists of 
yellowish creamy abscess tinged with blood............... . .  . . . . . . .  1 67 

Plate 6.5 Photomicrograph. Nasal mucosa of a rabbit from Group 1 that 
died 12 days pj .. Haemorrhage and fibrin deposition on the 
surface epithelium with sloughing of epithelial cells. Infiltration 
of heterophils and mononuclear cells in the lamina propria. 
H&E X 140 . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . .  169 

Plate 6.6 Photomicrograph. Nasal mucosa at higher magnification of the 
above section. Note the fibrin threads mixed with free red 
blood cells and few heterophils. Oedema and mononuclear cell 
infiltration are also observed in lamina propria. H&E X 350 . . . . 169 

Plate 6.7 Photomicrograph. Trachea of a rabbit from Group 1 died 7 days 
p.i.. Note the congestion of mucosal blood vessels, oedema and 
mild infiltration of heterophils and mononuclear cells in the 
lamina propria. H&E X 350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .. . . . . . . . .  171 

Plate 6.8 Photomicrograph. Trachea of a rabbit from Group 1 died 19 
days p.i.. Note the aggregation of degenerated heterophils 
mixed with necrotic debris and bacterial colonies on the serosal 
layer of trachea surrounded by fibrous connective tissue capsule 
with infiltration of mononuclear cells. H&E X 140. . . . . . . . . . . . . . .  172 

Plate 6.9 Photomicrograph. Lung of a rabbit from Group 1 died 7 days 
pj.. Severe congestion of pulmonary artery and interalveolar 
capillaries with precipitation of acidophilic protienaceous 
exudate in the interstitium and alveolar lumen. Infiltration of 
few heterophils and lymphocytes. H&E X 140 . . . . . . . . . . . . . . . . . . . . . . 173 
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Plate 6.10 Photomicrograph. Higher magnification of the above section 
showing engorged interaleveolar capillaries and oedema inside 
alveolar lumens. H&E X 350 . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . .  173 

Plate 6.11: Photomicrograph. Lung of a rabbit from Group 1 that died 12 
days pj .. Note fibrin threads deposition in the alveolar lumen 
and infiltration of mononuclear cells predominantly 
macrophages and lymphocytes. Note also presence of bacterial 
colonies in alveolar lumina. H&E X 350. . . . . . ... . . . . . . . . . . . . . . . .. . . . . .  175 

Plate 6.12 Photomicrograph. Lung of a rabbit from Group 1 killed 14 days 
pj .. Note aggregation of degenerated heterophils in the alveolar 
lumen and interstitium. H&E X 140 . . . . .. .. ... . . . ... . . . . . . .. . . . . .. . .  175 

Plate 6 . 1 3  Photomicrograph. Kidney of a rabbit from Group 1 died 7 days 
p.l . .  Congestion of intertubular capillaries and sloughing of 
necrotic epithelial lining of renal tubules. H&E X 350. ... . . . . .. 178 

Plate 6.14 Photomicrograph. Liver of a rabbit from Group 1 killed 14 days 
pj .. Note congestion of central vein and sinusoidal capillaries. 
Vacuolation of hepatocytes and disarrangement of sinusoids. 
H&E X 350. . . ..... . . . . . . . .. . . . . . . . . . . .  . . . . .. . . . . . . ..... ...... . . . . . . . . . . . .  179 

Plate 6.15 Photomicrograph. Heart of a rabbit from Group 1 died 12 days 
pj .. Subepicardial haemorrhage with thickening of pericardium 
due 0 fibrin deposition. H&E X 350.:. . . .  . . ....... . . . .. . . . . . .. .. .. . 181 

Plate 6.16 Photomicrograph. Heart of a rabbit from Group 1 that killed 19 
days p.i .. Note the oedematous separation between muscle 
bundles and vacuolation of the sarcoplasm of muscle fibers. 
H&E X 700. . . . . . . . ..... . .... ... . . . .. . . . . . . . . . . ....... . . . .. . . . . . . . . . . . . .  181 

Plate 6.17 Photomicrograph. Myocardium of a rabbit from Group 2 that 
died 3 days p.l. . Note infiltration of heterophils and 
mononuclear cells with oedematous separation between the 
degenerated muscle fibers. H&E X 350 . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . .  1 82 

Plate 6.18 Photomicrograph. Heart of a rabbit from Group 2 that died 3 
days p.i .. Note the thickening of pericardium due to infiltration 
of heterophils and mononuclear cells. Free red blood cells 
mixed with bacterial colonies are also observed. H&E X 350 .... 182 

Plate 6.19 Photomicrograph. Brain of a rabbit from Group 1 that died 12 
days pj .. Note congestion of capillaries in meninges and brain 
matrix with presence of bacterial colonies inside blood 
capillaries. Microgliosis is also seen in the brain matrix. H&E 
X 350 . . . . .... . ..... ... . . . . . . ......... . . . . . . . . ... .. . . ...... . . ... . . . .. . . . ... 184 
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Plate 6.20 Photomicrograph. Brain of a rabbit from Group 1 that died 1 2  
days p.i . .  Focal aggregation of heterophils in the brain matrix. 
H&E X 350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . 1 84 

Plate 6.2 1 Photomicrograph. Brain of a rabbit from Group 2 that killed 2 1  
days p.i . .  Severe infiltration of heterophi1s and few mononuclear 
cells in the meninges and brain matrix. H&E X 350.  . . . . . . . . . . .  . . . 1 85 

Plate 6.22 Photomicrograph. Subcutaneous tissue of a rabbit from Group 1 
died 1 9  days p.i .. Note necrosis of skeletal muscle with calcium 
deposition. Infiltration of degenerated heterophils, mononuclear 
cells and proliferation of fibroblast are also observed. H&E X 
350 . . . . . . . .  . . .  . . . . .  . . . . . . . . .  . . . . . . . . .  . . .  . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . .  . . . .  1 86 

Plate 6.23 Photomicrograph. Salivary gland of a rabbit from Group 1 died 
1 9  days p.i .. Note necrosis of glandular epithelium with 
infiltration of the degenerated heterophils and mononuclear cells 
in the glandular tissue. H&E X 350. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . .  1 89 

Plate 6. 24 Photograph. Sagittal section of a head of a rabbit from Group 2 
died 2 days p.i .. Note congestion of the nasal mucosa and 
haemorrhage in the nasal cavity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 94 

Plate 6.25 Photograph Lung of a rabbit from Group 1 died 5 days p.i . .  Note 
congestion of lungs and deposition of fibrin on the pleura. . . . . . 1 96 

Plate 6.26 Photograph. Kidneys of a rabbit from Group 2 died 4 days p.i . .  
Longitudinal section of congested and oedematous kidney. . . . . . .  1 96 

Plate 6 .27 Photomicrograph. Nasal mucosa of a rabbit from Group 1 died 5 
days p.i .. Note congestion of mucosal blood vessels with the 
presence of bacterial colonies inside the blood vessels. 
Mononuclear cell infiltration in the lamina propria. H&E X 350.  1 98 

Plate 6.28 Photomicrograph. Trachea of a rabbit from Group 2 died 3 days 
p.i . .  Note haemorrhage on the surface epithelium and congestion 

of the mucosal and submucosal blood vessels . H&E X 350 . . . . . . 1 99 

Plate 6.29 Photomicrograph. Lungs of a rabbit from Group 1 died 4 days 
p.i . .  Severe congestion of the pulmonary artery and 
interalveolar capillaries with haemorrhages. Proteinaceous 
material IS also observed in the alveolar lumen beside 
thickening of pleura as a result of fibrin deposition and 
monouclear cells infiltration. H&E X 140. . . . . . . . . . . . . . . . . . . . . . . . 20 I 

xxii 




