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List of Abbreviations 

α-SMA alpha-Smooth Muscle Actin 

ACE Angiotensin Converting Enzyme 

AIC Akaike's Information Criterion 

ALK Activin−Receptor Like Kinase 

ARB Angiotensin II type-1 Receptor 

Blockers 

BMP Bone Morphogenic Protein 

BSA Bovine Serum Albumin 

CTGF Connective Tissue Growth Factor 

DMF Dimethyl Formamide 

ECM Extracellular Matrix 

EMT Epithelial-Mesenchymal Transition 

ERK Extracellular signal-Regulated 

Kinase 

ERKs Extracellular Signal-Regulated 

Kinases 

ESI-MS Electron-Spray Ionization Mass 

Spectrometry 

ESRD End Stage Renal Diseases 

FCS Fetal Calf Serum 

GSH Glutathione 

HGF Hepatocyte Growth Factor 

HK-2 Human Kidney-2 cell-line 

HMG 

CoA 

3-hydroxy-3-methylglutaryl-CoA 

HPLC High Performance Liquid 

Chromatography 

I.S. Internal Standard 

I/R Ischemia/Reperfusion 

IL-10 Interleukin-10 

JNK c-jun N-terminal protein kinase 

LLOD Lower Limits of Detection 

LLOQ Lower Limits of Quantitation 

LMWP Low Molecular Weight Protein 

MAPK Mitogen Activated Protein Kinase 

MCP-1 Monocyte Chemoattractant 

Protein-1 

MMPs Matrix Metalloproteinases 

NF-κB Nuclear Factor kappa B 

NRK-52E Normal Rat Kidney-52E cell-line 

PAI-1 Plasminogen Activator Inhibitor-1 

PAN Puromycin aminonucleoside 

PAS Periodic Acid Schiff’s base 

PBS Phosphate Buffered Saline 

PDGF Platelet Derived Growth Factor 

RANTES Regulated upon Activation Normal 

T-cell Expressed and Secreted 

RAS Renin Angiotensin System 

ROCK Rho-Associated Kinase 

SB SB202190 

SBP Systolic Blood Pressure 

siRNAs Short synthetic interfering RNA 

duplexes 

SMPT Succinimidyloxycarbonyl-α-

methyl-α-(2-pyridyldithio)toluene 

TC Tyramine-Cellobiose 

TGF-β Transforming Growth Factor-beta 

TIMP-1 Tissue Inhibitor of 

Metalloproteinase-1 

TKI TGF-beta Receptor Kinase 

Inhibitor 

TNF-α Tumor Necrotic Factor-alpha 

ULS™ Universal Linkage System 

UUO Unilateral Ureteral Obstruction 



Color figures 

 161 

Color figures 

Chapter 6, Fig. 6B-G  
 

 
 

Figure 6. Anti-LZM immunohistochemical staining (B-D) on kidney sections. Untreated animals (B); 
SB-ULS-LZM treated animals at 1 h (C, D). Arrows in C and D indicate the staining for lysozyme in 
tubular cells. Panel C (magnification 200×) shows accumulation of SB-ULS-LZM in kidneys, which 

appeared to be allocated within the tubular cells as observed at magnification 400× (D). Masson 
staining shows renal morphology in untreated animals (E) and SB-ULS-LZM treated animals at 24 h 
(F) and 72 h (G), at 200× magnification. There is no change in the morphology of the proximal 
tubular cells after 24 h (E vs. F) or 72 h (E vs. G) after administration of the conjugate. 

 

This figure has been selected for the cover of the Journal of Pharmacology and 
Experimental Therapeutics in October 2006 issue. 
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Chapter 6, Fig. 9 
 

 

 

Figure 9. Representative photomicrographs of the immunohistochemical detection of p-p38 positive 

cells in renal medulla (A-C; 200×) and α-SMA expression in renal cortex (D-F; 100×), 4 days after 

unilateral ischemia−reperfusion injury. Vehicle−treated animals (A, D); SB-ULS-LZM−treated 

animals (B, E); SB202190−treated animals (C, F). Arrows in panels A-C indicate the 
immunolocalization (dark brown color) of p-p38 positive nuclei in the tubular cells corresponding to 

the dilated and injured tubules. Arrows in panels D-F indicate the localization of α-SMA in 
tubulointerstitial space with red color. 
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Chapter 7, Fig. 3A 
 

 

Figure 3. (A) Fluorescent photomicrographs (a, c, d, f) showing lysosomal uptake in HK-2 cells and 

NRK-52E cells after incubating with Rhodamine-ULS-lysozyme (100 µg/ml) at 37°C for 2 h. For 

competition studies, lysozyme (10 mg/ml) was added 15 min before adding Rhodamine-ULS-

lysozyme. Light photomicrographs (b, e) demonstrate the confluency of the cells in culture plate. 

 

Chapter 7, Fig. 4C 

 

Figure 4. Panel (C) shows the localization of the conjugate in tubular cells at t=1h by anti-LZM 

immunohistochemical staining. Magnification, 200×. 
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Chapter 7, Fig. 5 

 
 

 

 

Figure 5. Localization of Rhodamine-ULS-lysozyme conjugate in the kidney. Light photomicrograph 
showing anti-LZM immunohistochemical staining on kidney sections t=1h (A) and t=24h (C) after 
administration of a single dose of Rhodamine-ULS-lysozyme (20 mg/kg) at magnification 100×. 
Panel (B) and (D) show the fluorescence photomicrographs of rhodamine fluorescence in kidney 
sections at t=1h and t=24h, respectively at magnification, 100×. “g” indicate the localization of 
glomeruli in the non-fluorescent space in B and D. Note the pattern of the localization of anti-
lysozyme staining and rhodamine fluorescence. Lysozyme was degraded after 24h while rhodamine 
was still present in the tubules.   



Color figures 

 165 

 

Chapter 7, Fig. 7A-D 

 
 

 

 

Figure 7. Representative photomicrographs of the immunohistochemical staining for ED-1 positive 
cells (infiltrated macrophages) in normal rats (A) and 3 days after Unilateral Ureteral Obstruction 

(UUO) (B-D) rats in vehicle−treated (B), TKI-LZM−treated (C) and TKI−treated animals (D). 
Arrows indicate the immunolocalization of ED-1 in tubulointerstitial area. Magnification, 200×.  
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Chapter 7, Fig. 8A-D 

 

 
 

Figure 8. Representative photomicrographs of the immunohistochemical staining of α-SMA in 

normal rats (A) and 3 days after Unilateral Ureteral Obstruction (UUO) (B-D) rats in vehicle−treated 

(B), TKI-LZM−treated (C) and TKI−treated animals (D). Magnification, 200×.  

 

Chapter 8, Fig. 2 

 

Figure 2. Panel (C) represents the localization of the conjugate in tubular cells at 30 min by anti-
LZM immunohistochemical staining. Magnification, 200×. 
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Chapter 8, Fig. 4A-D 

 

 

 

Figure 4. Representative photomicrographs of the macrophage immunostaining (ED-1) in normal 
rats, n=4 (A) and 4 days after unilateral ischemia-reperfusion injury (B-D) rats. Vehicle−treated, n=10 

(B); Y27632-LZM−treated, n=3 (C); Y27632−treated, n=6 (D) animals. Arrows indicate the 
immunolocalization of ED-1 positive cells (brown color) in tubulointerstitial area. PAS 
counterstaining depicts the renal morphology. Magnification, 200×.  
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Chapter 8, Fig.5A-D 

 

 

 

Figure 5. Representative photomicrographs of the immunostaining for alpha-smooth muscle actin (α-
SMA) in normal rats, n=4 (A) and 4 days after unilateral ischemia-reperfusion injury (B-D) rats. 
Vehicle−treated, n=10 (B); Y27632-LZM−treated, n=3 (C); Y27632−treated, n=6 (D) animals. PAS 

counterstaining shows the renal morphology. Magnification, 200×.  
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>> setdistillerparams
<<
  /HWResolution [4000 4000]
  /PageSize [481.890 680.315]
>> setpagedevice




