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PLATE 1 

A. 

E. 

Subgroup 3: (A) H+E demonstrates that the injury induced was significant enough to produce cellular 
damage which includes oedema, increased vascularisation and calcification (x 4) . 
Subgroup 4: (B) Cresyl Violet stain showing necrotic neurons indicated by green arrows. Red arrow 
indicates a normal neuron (x 40). 
Subgroup 3: (C) Cresyl Violet stain showing neuronal damage in the cerebral cortex (x 4). 
Subgroup 3: (D) H+E showing neuronal damage, oedema, haemorrhages and scar formation in the following 
subdivisions of the cortex: Oc l , Oc2, Tel, Te3 and cell layers CAl and CA3 (x 4). 
Subgroup 3: (E) H+E stain showing large area of haemorrhage (x 10). 
Subgroup 3: (F) H+E stain. Green arrows indicate shrunken, triangulated cell bodies showing necrotic 
neurons (x 100). 



Univ
ers

ity
 of

 C
ap

e T
ow

n

PLATE 2 

A. B. 

c. D. 

E. 

Subgroup 3: (A) GF AP staining of dentate gyrus and hippocampus of injured brain (x 4). 
Subgroup 3: (B) Contralateral staining ofGFAP demonstrated in (A) (x 4). 
Subgroup 4: (C) Cresyl Violet stain. Green arrows indicate necrotic glia (x 10). 
Subgroup 4: (0) Cresyl Violet stain. Green arrows indicate shrunken neurons with wavy processes 
indicating early neuronal death (x 10). 
Subgroup 4: (E) PTAH stain. Green arrows showing reactive neurons (x 4). 
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PLATE 3 

A. (a) A.(b) 

B. (a) B. (b) 

D. 

Subgroup 3: (A. a) H+E stain which shows necrosis, oedema formation, haemorrhage and areas of 
calcification (x 4). 
Subgroup 3: (A b) Higher magnification of (A a) (x 10). 
Subgroup 3: (B. a) GF AP staining of extensive injury indicating reactive astrocytes in response to tissue 
injury (x 4). 
Subgroup 3: (B. b) Higher magnification of (B. a). Green arrows indicate GFAP positive astrocytic 
perinuclear cytoplasm and well developed processes (x 10). 
Subgroup 4: (C) CD 68 positive macrophages (x 10). 
Subgroup 4: (D) H+E stain showing oedema and neovascularisation. Injury was confined to Ocl, Oc2, Tel 
and Te3, but not extending to cell layers CAl and CA3 (x 4). 
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The FPI + saline subgroup exhibited more oedema than that of the FPI + VCP 

subgroup (p<O.OS) (plate SA; SB). All cellular changes exhibited in the FPI + VCP 

subgroup were less severe than those seen in the FPI + saline subgroup of both time 

intervals. Histology showed focal neuronal change with some red degeneration 

exhibited in some sections (plate SC). Small foci of peri-ventricular, subependymal 

haemorrhage were also seen. In the FPI + VCP subgroup, there were no neurons 

showing red degeneration in the hippocampus. The FPI + saline subgroup showed 

more neuronal change than the FPI + VCP subgroup (p<O.OS) (plate SD). 

Haemosiderin was present in one case of the FPI + saline long term study. On H+E 

staining this is seen as a coarse golden brown pigment. Histochemical demonstration 

ofhaemosiderin by means of the Perl's Prussian blue technique was performed on this 

section (plates 6A; 6B). Minimal evidence of red degeneration was noted in the long 

term groups. 

3.5 .-----------------------------------~~~------~ 

3 

2.5 

2 

1.5 

1 

0.5 

o 

I_ VCP 2 weeks _ Saline 2 weeks D VCP 3 months OJ Saline 3 months 1 

Figure 4.1 Comparative scores for VCP and saline of the 4 subgroups 
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PLATE 4 

A. 

D. 

E. 

Subgroup 3: (A) H+E stain with evidence of calcification (x 4). 
Subgroup 7: (B) H+E stain. Injury in the retrosplenial region and bordering on the primary visual cortex at 
site ofFPI (x 4). 
Subgroup 7: (C) H+E showing meningeal thickening (x 10). 
Subgroup 7: (0) H+E stain. Macrophages and mild oedema in the retrosplenial region (red arrow). Blood 
vessel formation is indicated by the green arrow (x 10). 
Subgroup 7: (E) CD 68 positive macrophages (x 10). 
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PLATES 

B. 

C. (a) c. (b) 

D. (a) D. (b) 

Subgroup 7: (A) H+E stain showing evidence of oedema (x 10)0 
Subgroup 8: (B) H+E stain showing evidence of oedema (x 10)0 
Subgroup 7: (Co a) H+E staino Acute neuronal injury with red degeneration (x 4)0 
Subgroup 7: (Co b) Red degeneration indicated by green arrows (x 10)0 
Subgroup 8: (Do a) GFAP stain for reactive astrocytes in the injured brain (x 4)0 
Subgroup 8: (Do b) Higher magnification (Do a) of fine GFAP-containing processes which form a mat-like 
arrangement in which stellate cell bodies are evident (x 10)0 
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PLATE 6 

A. B. 

Subgroup 7: Haemosiderin as coarse golden brown pigment on H+E stain (x 10). 
Subgroup 7: Haemosiderin pigment indicated by green arrows with the Perl's Prussian blue technique (x 
40). 
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Appendix A: Diagrammatic representation of the events following brain trauma, 

leading to the activation of the complement cascade and possible 

formation of AP, wbich in turn leads to further activation of 

complement. Ultimately, activation of the complement system binding 

to the first complement subunit (Clq) or the third subunit (C3b) may 

contribute to cell death and cognitive dysfunction. VCP is a potent 

inhibitor of the complement cascade and may attenuate the long term 

consequences of TBI. 

VCP 

Long-term 

-------....~ Fonnation of 
Activation of ... 
Complement 

Cascade ~ 

- Amyloid-beta 

Clq ----.. C3a 
~C5a-+ 

Neutrophil 
Accumulation 

Membrane Attack 
Complex (C5b-9) 

&& ... ",,,,..,/ • ! \.~ 
Superanions 

Tissue Damage 
Cognitive Deficits 
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• A post primary antibody solution enhances penetration of the subsequent polymer 

reagent. 

• A poly-HRP anti-mouse/rabbit IgG reagent localises the primary antibody. 

• The substrate chromogen, 3, 3' diaminobenzidie (DAB), visualises the complex 

via a brown precipitate. 

• Haetnatoxylin (blue) counterstaining allows the visualisation of cell nuclei. 

Reagents 

• Peroxide block (3.0%). 

• Post primary Polymer penetration enhancer containing 10% (v/v) animal serum in 

Tris-buffered saline and 0.09% ProClin™ 950. 

• Polymer Poly-HRP anti-mouse/rabbit IgG containing 10% (v/v) animal serum in 

Tris-buffered saline and 0.09% ProClin™ 950. 

• DAB Part 1, 66mM 3, 3' -diaminobenzidine tetrahydrochioride, in a stabiliser 

solution. 

• DAB Part 2, 0.05% (v/v) Hydrogen peroxide in a stabiliser solution. (Applied 

twice). 

• Haematoxylin 0.02%. 

High power micrograph of a senile plaque showing a dense core of amyloidal deposition. 
Human positive control: Beta-4 amyloid plaques by immunocytochemical detection. 
Courtesy of archived control blocks: Drs Dietrich, Voigt and Mia. Pathcare Laboratories. 
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Results 

Amyloid, elastic fibres, eosinophil granules red 

Nuclei blue 

Note: It is essential to make use of a positive control with all test sections. 

A. B. 

(A) Hwnan positive control for Congo red stain. Courtesy of archived control blocks: 
Drs Dietrich, Voigt and Mia. Pathcare Laboratories. 

(B) Nonnal internal control of elastic fibres for Congo red stain seen in the rat brain. 
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University of Cape Town

Rat no Time Condition DAI Neuronal Necrosis Oedema Neovascu-

larisation 

1 2W-I-V 2 weeks FPI +VCP 2 1 0 1 0 1 

2 2W-I-V 2 weeks FPI + 1 1 0 1 0 

3 2W-I-V 2 weeks FPI + VCP 1 1 0 1 0 1 

4 2W-I-V 2 weeks FPI + VCP 1 0 1 0 1 

5 2W-I-V 2 weeks FPI + VCP 1 1 0 1 0 3 

6 2W-I-V· 2 weeks FPI VCP 2 1 0 1 0 2 

7 2W-I-S 2 weeks FPI + saline 3 3 3 3 2 1 

8 2W-I-S 2 weeks FPI + saline 3 3 3 3 2 0 

9 2W-I-S 2 weeks FPI + saline 3 3 3 3 2 0 

10 2W-I-S 2 weeks FPI + saline 3 3 2 3 2 1 

11 2W-I-S 2 weeks FPI + saline 3 3 3 2 0 

12 2W-I-S 2 weeks FPI + saline 3 3 3 3 2 0 

13 2 weeks Sham + VCP 0 

14 2W-S-V 2 weeks Sham +VCP 0 

5 2W-S-V 2 weeks +VCP 1 

16 2 weeks Sham + 1 

17 2W-S-V 2 weeks Sham + 0 

18 2W-S-V 2 weeks Sham + VCP 

19 2 weeks Sham + saline 0 

20 2W-S-S 2 weeks + saline 0 

21 2W-S-S 2 weeks Sham + saline 0 

22 2 weeks + saline 0 

23 2W-S-S 2 weeks Sham + saline 0 

24 2W-S-S 2 weeks Sham + 0 



University of Cape Town

1 3M-I-V 3 months FPI vcP 0 0 1 1 

2 3M-I-V 3 months FPI+ 0 0 1 1 0 

3 3M-I-V 3 months FPI + vCP 0 1 0 1 1 
4 3M-I-V 3 months FPI + vCP 1 0 1 0 

5 3M-I-V 3 months FPI +VCP 0 1 1 0 

6 3M-I-V 3 months FPI + vCP 0 0 1 1 0 

7 3M-I-S 3'months FPI + saline 2 2 0 2 2 

8 3M-I-S 3 months FPI + saline 2 2 0 1 2 1 

9 3M-I-S 3 months FPI + saline 1 1 0 1 0 

10 3M-I-S 3 months FPI + saline 2 0 2 1 1 

11 3M-I-S 3 months FPI saline 0 1 0 1 1 1 

2 3 months FPI + saline 2 2 0 2 2 2 

3 3M-S-V 3 months Sham + 0 

14 3M-S-V 3 Sham + 0 

15 3 months Sham + vCP 1 

16 3M-S-V 3 months Sham +VCP 

17 3M-S-V 3 months Sham +VCP 

8 3M-S-V 3 Sham + 0 

9 3M-S-S 3 months Sham + saline 0 

20 3M-S-S 3 months Sham + saline 0 

21 3 months saline 0 

22 3 months Sham saline 0 

23 3 months Sham + saline 0 

24 3 months Sham + saline 0 
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