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INTRODUCTION 

Diabetic nephropathy is one of the most serious 

complications of diabetes that may lead to chronic renal 

failure.
1
 Diabetic nephropathy refers to a characteristic 

set of microscopic structural changes in renal glomeruli 

and tubules accompanied with fibrosis.
2
 Over the past 

several years, transforming growth factor-beta-1 (TGF-

β1) has emerged as having a key role in the fibrotic 

response in diabetic nephropathy.
3,4

 In human mesangial 

cells, an increase in the concentration of TGF-β1 has 

been found to induce α-SMA and collagen type I 

expression.
5
 Therefore, the use of TGF-β1 inhibitors 

could provide a possible therapeutic strategy in diabetic 

nephropathy. It has been demonstrated that a low dose of 

a drug known as paclitaxel can ameliorate fibrosis in the 

tissue through the inhibition of TGF-β1 signaling.
6
 

Paclitaxel is a natural alkaloid that was originally isolated 

from the bark of Taxus brevifolia tree in the western 

region of the United States.
7
 Paclitaxel is one of the most 

widely used anticancer drugs that is used successfully for 

the treatment of various cancers as metastatic breast 

cancer, advanced ovarian cancer, non-small-cell lung 

cancer and Kaposi’s sarcoma.
8
 Paclitaxel is a highly 

hydrophobic agent; therefore, the available products of 
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paclitaxel are dissolved in polyethylated castor oil 

(Cremophor EL
®
) and ethanol to improve the 

hemodynamics of the drug. However, such solvents are 

believed to contribute to some of the toxicities commonly 

associated with paclitaxel.
9
 Using the nanotechnology, a 

novel solvent-free formula of paclitaxel, known as nano-

particle albumin–bound paclitaxel (nab-paclitaxel, 

Abraxane
®
), has been recently approved in many 

countries. Nab-paclitaxel is a colloidal suspension of 130 

nanometer particles, homogenized with serum albumin, 

by which it is possible to infuse higher doses of the drug 

than the standard dose used in the slandered paclitaxel 

therapy.
10

 Clinical studies have shown that nab-paclitaxel 

is significantly more effective than the standard solvent 

containing paclitaxel with almost double the response 

rate and increased survival rate in cancer patients.
11

 

Many studies demonstrated a promising use of the 

standard solvent containing formula of paclitaxel in 

controlling fibrosis and treatment of non-cancer diseases 

such as skin disorders, coronary artery restenosis, axon 

regeneration, and hepatic fibrosis.
6,12-14

 However, to date, 

the effect of the solvent free nab-paclitaxel on diabetic 

nephropathy and the associated fibrosis has not been 

investigated. 

Therefore, the aim of the present work was to investigate 

the effect of nanoparticle albumin-bound paclitaxel (nab- 

paclitaxel) on the microscopic structural changes and the 

immunohistochemical expression of TGF- β1, as a 

fibrogenic mediator, in the renal cortex of adult rat model 

of diabetic nephropathy.  

METHODS 

Animal study 

All the procedures in the study were performed in 

accordance with the institutional research board (IRB) 

committee in our institute. Forty five adult male albino 

rats (100-120 days old and 200-250 gm weight) were 

maintained with water and food ad libidum. Twenty rats 

were subjected for induction of diabetes. 

Induction of diabetes 

Streptozotocine (STZ) drug (Sigma, St. Louis Mo, USA) 

was used to induce diabetes. Rats were starved for 16 h 

then injected once into the tail vein with STZ (60 mg/kg) 

dissolved in 0.1 M sodium citrate buffer pH 4.5.
15

 Rats 

received 5% sucrose for 48h to guard against fatal 

hypoglycaemia. Two days later, blood was drawn from 

the retro-orbital sinus, and the diabetic state was 

confirmed by the measurement of fasting blood glucose 

concentration with a glucometer (Accu-Check instant, 

Boehringer Mannheim Corporation, Indianapolis, IN, 

USA). Rats with fasting blood glucose levels over 250 

mg/dl were considered diabetic and were included in the 

study (n=18). Diabetic rats were not treated with insulin 

to avoid any possible effect of insulin that may interfere 

with the results of the study.
16

  

Animal groups 

The animals used in the study were divided into 4 groups. 

Group I (n=15) included control rats; 5 rats did not 

receive any treatment, 5 rats received intravenous 

injection of 1 ml/kg of 0.1 M sodium citrate buffer pH 

4.5 (the solvent of STZ), and the remaining 5rats received 

intravenous injection of 1 ml/kg of 0.9% normal saline 

(the solvent of nab-paclitaxel). Group II (n=10) included 

rats receiving nab-paclitaxel (ABRAXANE
®,

 Abraxis 

BioScience, Inc, LA, USA). The rats in this group were 

first anesthetized with intra-peritoneal injection of 

Nembutal (20 mg/kg body weight), then they received 

nab-paclitaxel in a dose of 6 mg/kg body weight 

dissolved in 1 ml of 0.9% normal saline by slow 

intravenous infusion over 10 minutes once per week.
17

 

Group III (n=9) included diabetic rats. Group VI (n=9) 

included diabetic rats receiving nab-paclitaxel in a dose 

similar to group II.  

Obtaining the samples and tissue preparation 

After 4 weeks, animals were anaesthetized by intra-

peritoneal injection of 50 mg/kg pentobarbital.
18

 Both 

kidneys were dissected, cut into smaller pieces and fixed 

in 10% neutral buffered formalin overnight at a 

temperature of 4°C. Tissue samples were dehydrated in 

alcohols, cleared in xylol and embedded in paraplast. 

Tissue sections of 5µm thickness were stained with: 

haematoxylin and eosin stain, periodic acid Schiff 

reaction (PAS) counterstained with haematoxylin and 

Mallory’s trichrome stain to demonstrate the microscopic 

structural changes in the renal cortex.
19,20

 Sections of 4 

µm thickness were used for the immunohistochemical 

study of TGF- β1. 

Immunohistochemical (IHC) technique for TGF- β1 

Kits used: Primary monoclonal Anti- TGF- β1 antibody 
(T 0438) was purchased from Sigma-Aldrich (St. Louis, 
Mo, USA). The following kits were purchased from 
Dakocytomation (Glostrup, Denmark); ready-to-use target 
retrieval solution (S1700), ready-to-use antibody diluent 
with background reducing components (S3022), and 
universal detection kits (K 0673). 

Steps of TGF- β1 immune-staining: Sections were 

dewaxed in two changes of xylol for 20 minutes, and 

hydrated in descending grades of alcohol down to 

distilled water. Sections were immersed in citrate 

buffer (pH 6) at 95-99°C in a water bath for 40 

minutes, removed from the bath, and allowed to cool at 

room temperature. Sections were rinsed with phosphate 

buffered saline (PBS). Hydrogen peroxide was applied 

to cover the specimen for 5 minutes, and then the slides 

were rinsed gently with PBS. Primary antibody at a 

dilution of 1:50 (according to Manufacturer Company)
 

was applied to the specimens, and incubated for two 

hours in a humid chamber at room temperature. Slides 

were rinsed in PBS. Biotinylated link was applied for 

10 minutes and sections were rinsed in PBS. 

Streptavidin HRP reagent was applied for 10 minutes 
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and sections were rinsed in PBS. Freshly prepared 

DAB substrate chromogen solution (1 drop of DAB 

chromogen/1 ml of substrate buffer) was applied on 

specimens for 10 minutes. Slides were rinsed gently in 

distilled water, immersed in haematoxylin for 1/2 

minute and rinsed in tap water until blue. Slides were 

dehydrated in ascending grades of alcohol, cleared in 

xylol, mounted by Canada balsam and covered with a 

cover slip. Human colon adenocarcinoma (obtained 

from the pathology department in our institution) 

served as a positive control to demonstrate the positive 

reaction for TGF- β1 in the form of brown cytoplasmic 

granules.
21

 Negative control slides were prepared by 

the same steps except they were incubated with 

antibody diluent instead of the primary antibody.  

Morphometric study 

Only cross sections of renal corpuscles passing through 

vascular or urinary poles were considered for the 

morphometric measurement in renal corpuscles. For each 

animal, 50 renal corpuscles were analyzed. The surface 

area of the renal corpuscle and mesangial cells number 

per glomerulus were determined in sections stained with 

haematoxylin and eosin. To study the severity of 

mesangial matrix expansion, the PAS positive mesangial 

matrix area was quantified in sectioned stained with PAS. 

The mesangial matrix fraction was then determined as a 

percentage (%) of mesangial PAS positive area per renal 

corpuscle surface area.
22

 To determine the severity of 

fibrosis, the % area of blue stained collagen fibers in 

Mallory's trichrome stained sections was estimated. 

Finally, the % area positively stained with TGF- β1 was 

measured in immune-stained sections. These parameters 

were assessed in six slides from each specimen examined 

at a high-power field (x1000 for the mesangial cells 

number per glomerulus, and x400 for the rest of 

parameters). The % areas were digitized using Olympus® 

digital camera installed on an Olympus® microscope 

with 1/2 × photo adaptor, using 40×magnification of an 

objective lens. 

Statistical analysis 

Statistical parameters were expressed as arithmetic mean 

± standard deviation (SD). Student t-test was used to test 

the significant change in the parameters in different 

groups of the study in comparison to control group I as 

well as to test the significance between groups III and IV. 

Statistical analysis of the data was done by Med Calc 

software for medical statistics with a statistical 

significance realized at probability P<0.05.
23 

RESULTS 

 

Table 1: Mean values ± S.D of different parameters measured in the groups of the experiment. 

Groups of rats: Group I Group II  Group III Group IV Significance 

Mesangial cells number 

/glomerulus 

22.0352± 

2.9290 

21.6741± 

3.2354 

45.4508± 

5.0889 

28.9444± 

4.1179 

P1 = 0.7966 

P2< 0.0001* 

P 3= 0.0004* 

P4< 0.0001* 

Renal corpuscle surface area 

(104xµm2)  

32.2903±  

5.6200 

31.5266±  

6.5557 

76.8488± 

10.5126 

41.0127±  

5.9111 

P1 = 0.7829 

P2< 0.0001* 

P3< 0.0033* 

P4< 0.0001* 

Mesangial matrix area in 

glomerulus (104xµm2) 

6.9669±  

1.5329 

6.7250±  

0.9218 

43.5770± 

7.1429 

15.7674±  

3.6380 

P1 = 0.6740 

P2< 0.0001* 

P3< 0.0001* 

P4< 0.0001* 

Mesangial matrix fraction (%) 
0.2244±  

0.07198 

0.2225±  

0.05820 

0.5722± 

0.09058 

0.3917± 0. 

09024 

P1 = 0.9484 

P2< 0.0001* 

P3= 0.0002* 

P4= 0.0003* 

% Area of blue stained collagen 

fibers 

0.7086±  

0.1895 

0.8283±  

0.1170 

28.2891± 

5.6075 

5.0649±  

1.2256 

P1 = 0.1066 

P2 < 0.0001* 

P3 < 0.0001* 

P4< 0.0001* 

% Area of positive TGF- β1 

immune-stain 

0.0012±  

0.0001 

0.01010± 

0.03159 

33.1606± 

5.5702 

8.6699±  

1.2380 

P1 = 0.3756 

P2 < 0.0001* 

P3 < 0.0001* 

P4 < 0.0001* 

* Significant change (P < 0.05) by student t-test. P1 = comparison between group I and group II; P2 = comparison between group I 

and group III; P3 = comparison between group I and group IV; P4 = comparison between group III and group IV. 
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Figure 1: Renal cortex in group I. (A): The renal 

cortex contains a renal corpuscle (C) Surrounded by 

proximal convoluted tubules (P) Distal convoluted 

tubules (D) Collecting ducts (CD) separated by a 

scares amount interstitium containing blood 

capillaries (curved arrows) and fibroblasts with flat 

nuclei (arrows) [H&E x400]. (B): The renal corpuscle 

consists of a glomerulus (G) Surrounded by a 

Bowman’s capsule with a filtration space in-between 

(asterisk). The parietal layer of the capsule is formed 

of simple squamous cells (arrow), while the visceral 

layer is formed of podocytes with large oval nuclei 

(curved arrows). The glomerulus contains tufts of 

capillaries (C) Lined with flat endothelial cells (tailed 

arrows). Mesangial cells (short arrows) are 

surrounded with scanty mesangial matrix (arrow 

heads) [H&E x1000]. (C): A positive PAS reaction is 

seen in the brush border (arrows) of PCT and in the 

basement membrane of; renal tubules (curved 

arrows), renal corpuscles (short arrow), and 

glomerular capillaries (arrow heads) [PAS reaction 

x400]. (D): Few blue stained collagen fibres (arrows) 

are seen in the interstitial connective tissue 

surrounding a blood vessel (v) and in the basement 

membrane surrounding renal corpuscles (arrow 

heads) and tubules (curved arrows) [Mallory’s 

trichrome stain x 400]. (E): A positive control slide 

prepared from human colon carcinoma demonstrates 

a positive cytoplasmic immune-reaction for TGF-β1 

(arrows) [IHC for TGF-β1 x400]. (F): The renal 

cortex shows a negative immune-reaction for TGF-β1 

[IHC for TGF-β1 x400]. 

In group I, haematoxylin and eosin stained sections 

showed that the renal cortex was formed of renal 

corpuscles and tubules surrounded by a scarce amount of 

interstitium containing blood capillaries and fibroblasts 

(Figure 1A). The renal corpuscle consisted of a 

glomerulus surrounded by a double walled Bowman’s 

capsule with a filtration space in-between. The parietal 

layer of the capsule was formed of simple squamous 

cells, while the visceral layer was formed of podocytes 

with large oval nuclei. The glomerulus contained tufts of 

capillaries lined with flat endothelial cells. Mesangial 

cells with small nuclei were observed among the 

capillaries. They were surrounded by a scanty amount of 

mesangial matrix (Figure 1B). Renal tubules included 

proximal convoluted tubules (PCTs), distal convoluted 

tubules (DCTs) and collecting ducts (CDs). The PCTs 

were characterized by a narrow lumen. They were lined 

with a single layer of tall pyramidal cells with abundant 

deeply acidophilic cytoplasm and basal large vesicular 

rounded nuclei. The DCTs showed a wider lumen. They 

were lined with simple cuboidal cells with central 

rounded vesicular nuclei. Collecting ducts were lined 

with cuboidal epithelium that showed a pale cytoplasm 

and distinct cell boundaries (Figure 1A). Sections stained 

with PAS reaction demonstrated a strong PAS reaction in 

the brush border of PCTs and in the basement membrane 

of; renal tubules, renal corpuscle and glomerular 

capillaries (Figure 1C). Sections stained with Mallory’s 

trichrome showed the presence of few blue stained 

collagen fibres in the interstitial connective tissue and in 

the basement membrane surrounding renal corpuscles and 

tubules (Figure 1D). Human colon carcinoma was used as 

a positive control for TGF- β1 in the form of brown 

cytoplasmic granules (Figure 1E). In group I, a negative 

immune-reaction for TGF- β1 was seen in the renal 

cortex (Figure 1F).  

 

Figure 2: Renal cortex in group II. (A): A renal 

corpuscle (C) is surrounded by proximal convoluted 

tubules (P), distal convoluted tubules (D) and 

collecting ducts (CD) [H&E x400]. (B): A positive PAS 

reaction is seen in the brush border (arrows) of PCT 

and in the basement membrane of; renal tubules 

(curved arrows), renal corpuscles (short arrow) and 

glomerular capillaries (arrow heads) [PAS reaction 

x400]. (C): Few collagen fibres (arrow) are seen in the 

interstitial connective tissue surrounding a blood 

vessel (v) in the basement membrane of a renal 

corpuscle (arrow head) and tubules (curved arrows) 

[Mallory’s trichrome stain x 400]. (D): Renal cortex 

shows a negative immune-reaction for TGF-β1 [IHC 

for TGF-β1 x400]. 
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In group II, no microscopic structural (Figure 2) or 

statistical (Table 1) differences were observed in the renal 

cortex of the rats in group II as compared to group I.  

 

 

Figure 3: Renal cortex in group III. (A): 

Hypertrophied renal corpuscle (c) surrounded by 

degenerated renal tubules with deep acidophilic 

cytoplasm and dense pyknotic (short arrows) or 

karyolytic (curved arrow) nuclei. Excess 

inflammatory cells infiltrations (arrows) are seen in 

the interstitium surrounding renal corpuscle and 

tubules [H&E x400]. (B): Hypertrophied renal 

corpuscle shows mesangial hyper-cellularity (short 

arrows) among expanded mesangial matrix (arrow 

heads) [H&E x1000].(C): A positive PAS reaction is 

seen in the expanded mesangial matrix (tailed arrows) 

of a hypertrophied renal corpuscle, and in the 

thickened basement membrane of; glomerular 

capillaries (arrow heads) and affected renal corpuscle 

(short arrow) and tubules (curved arrows). Some 

PCTs show a loss of the brush border (thick arrows), 

while others show a PAS positive brush border 

(arrows) [PAS reaction x400]. (D): Excess blue stained 

collagen fibres are evident in the interstitium 

surrounding degenerated renal tubules (arrows) and 

within an affected renal corpuscle (arrow heads) 

[Mallory’s trichrome stain x 400]. (E): A positive 

immune-reaction for TGF- β1 is detected in a renal 

corpuscle (arrow heads) and in degenerated tubules 

(arrows) [IHC for TGF-β1 x400]. 

In group III, sections stained with haematoxylin and 

eosin in diabetic rats showed the presence of 

hypertrophied renal corpuscles with mesangial hyper-

cellularity among expanded mesangial matrix (Figure 3 

A, B). A significant (P<0.05) increase in the mean values 

of both renal corpuscle surface area and the number of 

mesangial cells per glomerulus were detected in this 

group as compared to control group I (Table 1). 

Degenerated renal tubules were lined with epithelium 

showing deep acidophilic cytoplasm and dense pyknotic 

or even karyolytic nuclei. Excess inflammatory cells 

infiltration was detected in the renal interstitium 

surrounding renal corpuscles and tubules (Figure 3A). In 

sections stained with PAS, a number of PCTs showed a 

decrease in the PAS reaction and loss of the brush border. 

The basement membrane of glomerular capillaries, 

affected renal corpuscles and tubules appeared thickened 

with a positive PAS reaction. Expanded mesangial matrix 

in hypertrophied renal corpuscles showed a strong 

positive PAS reaction (Figure 3 C). The mean value of 

the mesangial matrix fraction in renal corpuscles was 

significantly (P<0.05) increased as compared to group I 

(Table 1). Section stained with Mallory’s trichrome 

revealed the presence of excess blue stained collagen 

fibres in the interstitium surrounding degenerated renal 

tubules and within the affected renal corpuscles (Figure 

3D). The mean value of the % area of blue stained 

collagen fibres was significantly (P<0.05) increased as 

compared to group I (Table 1). A positive immune-

reaction for TGF-β1 was detected in affected renal 

corpuscles and in degenerated renal tubules (Figure 3E). 

The mean value of the % area of the positive immune-

stain for TGF-β1 was significantly (P<0.05) increased in 

this group as compared to group I (Table 1).  

In group IV, the microscopic structural changes were 

relatively ameliorated as compared with diabetic rats in 

group III. A significant (P<0.05) decrease in the mean 

values of renal corpuscle surface area and mesangial 

cells number per glomerulus were detected in group IV 

as compared to group III. However, both parameters 

were still significantly (P<0.05) higher than control 

group I (Table 1). Most of the renal tubules were lined 

with epithelium showing vesicular nuclei. However, 

few renal tubules appeared degenerated with pyknotic 

nuclei. Some inflammatory cells infiltration was still 

detected in the interstitium (Figure 4A). Sections 

stained with PAS reaction revealed the presence of 

PAS positive brush border in most of the PCTs. The 

basement membranes of glomerular capillaries, renal 

corpuscles and tubules were not thickened (Figure 4B). 

The mean value of mesangial matrix fraction in the 

renal corpuscles was significantly (P<0.05) decreased 

as compared to group III (Table 1). Sections stained 

with Mallory’s trichrome revealed some collagen fibres 

in the renal interstitium surrounding affected tubules. 

Renal corpuscles showed few collagen fibres (Figure 4 

C). The mean value of the % area of blue stained 

collagen fibres was significantly (P<0.05) decreased as 

compared to group III (Table 1). A positive TGF-

β1immune-reaction was seen in few cells in renal 

corpuscles and tubules (Figure 4D). The % area of the 

positive TGF- β1 immune-stain was significantly 

(P<0.05) decreased in this group as compared to group 

III (Table 1). 



Mazroa SA et al. Int J Sci Rep. 2016 May;2(5):86-93 

                                                                                 International Journal of Scientific Reports | May 2016 | Vol 2 | Issue 5    Page 91 

 

Figure 4: Renal cortex in group IV. (A): Most of renal 

tubules are lined with epithelium showing vesicular 

nuclei (arrows). Dense pyknotic (arrow heads) nuclei 

are seen in few renal tubules. Note the inflammatory 

cells infiltration (short arrow) in the renal interstitium 

[H&E x400]. (B): Most of the PCTs show a PAS 

positive brush border (arrows). A positive PAS 

reaction is seen in the basement membrane of a renal 

corpuscle (short arrow) and tubules (curved arrows) 

[PAS reaction x400]. (C): Some collagen fibres are 

seen in the interstitium surrounding renal corpuscles 

(short arrow) and tubule (arrow). Few collagen fibres 

are seen within the renal corpuscles (arrow heads) 

[Mallory’s trichrome stain x 400]. (D): Few cells in 

renal corpuscles (arrow heads) and tubules (arrows) 

show a positive immune-reaction for TGF- β1 [IHC 

for TGF- β1 x400]. 

DISCUSSION 

In the current study, the renal cortex of group III revealed 

microscopic structural changes of diabetic nephropathy in 

the form of; hypertrophied renal corpuscles, expanded 

PAS positive mesangial matrix and thickening of the 

glomerular and tubular basement membranes. It is 

believed that the renal hypertrophy and the deposition of 

extracellular mesangial matrix in diabetic nephropathy 

lead to glomerulosclerosis. Consequently, albuminuria, 

high blood pressure, a progressive decrease in glomerular 

filtration rate, uremia, and end-stage renal disease are the 

intermediate and long-term outcomes of the disease.
24 

In 

diabetic rats of group III, inflammatory cells infiltration 

was found in the renal interstitium. A growing body of 

evidence suggests the role of inflammatory cells in the 

development of diabetic nephropathy.
25

 Inflammatory 

cells migration into the kidney is considered as a crucial 

step in the progression of the disease through the 

production of various reactive oxygen species (ROS), 

growth factors and pro-inflammatory cytokines.
26

 Among 

such cytokines, the transforming growth factor-β1 (TGF-

β1) is believed to have a central role as a mediator in the 

fibrogenic process of diabetic nephropathy.
27

 In the 

current study, TGF-β1 was not detected in the renal 

cortex of control group I. On the other hand, diabetic rats 

in group III showed a positive TGF-β1immune-reaction 

in affected renal corpuscles and tubules. In agreement 

with that, Ina et al have demonstrated that TGF-β1is 

expressed in diabetic kidney, but not in the normal 

kidney. The hyperglycemia, commonly observed in 

diabetic patients, has been associated with an up-

regulation of glucose transport-1 which leads to TGF-β1 

over-expression by mesangial and tubular cells. Increased 

intra-glomerular pressure, activation of the renin-

angiotensin system, advanced glycation end products and 

ROS have been shown to induce TGF-β1 production in 

the kidney or in cultured mesangial or tubular cells.
29

 It 

has been demonstrated that a sustained over-expression 

of TGF-β1 stimulates autophagy and loss of tubular 

epithelial cells, causing tubular atrophy.
30 

This may 

explain the presence of degenerated renal tubules in 

group III of the present study.  

In the current study, fibrotic changes were encountered in 

renal corpuscles and in the tubulo-interstitium of group 

III diabetic rats. Interstitial fibrosis contributes to the 

deterioration of renal function, especially during the later 

stages of diabetic nephropathy.
31

 The etiology of renal 

fibrosis has been linked to TGF-β1. It has been reported 

that the generation of TGF-β1 by the cells of the proximal 

convoluted tubules may have adverse autocrine effects on 

the epithelial cell in addition to its paracrine effects on 

the interstitial cells.
32

 Tubular over-expression of TGF-β1 

results in proliferation of peri-tubular cells and deposition 

of collagen by matrix-producing myofibroblasts.
30

 Yet, 

there is still no effective drug or therapy to prevent or 

treat the patients with renal fibrosis. However, 

interventions to block TGF–β1 production in the kidney 

could be suggested as a therapeutic target to control 

fibrosis in diabetic nephropathy.
30

 

The current study was carried on to investigate the effect 

of nab-paclitaxel in diabetic nephropathy. The 

administration of the drug alone in group II rats did not 

alter the kidney structure. Preclinical and clinical data 

have demonstrated a safety margin of nab-paclitaxel over 

solvent-based paclitaxel.
33 

The administration of nab-

paclitaxel in group IV diabetic rats partially ameliorated 

the histopathological changes of diabetic nephropathy 

encountered in the renal cortex as compared to diabetic 

rats in group III. The mesangial cellularity was 

significantly reduced than in group III. Renal tubules 

were generally preserved apart from some tubules that 

were lined with cells showing pyknotic nuclei. In 

addition, the drug significantly reduced glomerular and 

tubulo-interstitial fibrosis.  

No available literature described the effect of nab-

paclitaxel in diabetic nephropathy. However, different 

studies demonstrated that the treatment of nab-paclitaxel 

in human successfully decreased fibrosis and reduced the 

desmoplastic stroma in certain resistant tumors.
34

 

Furthermore, type I collagen analysis of tumour tissue 

samples from patients treated with nab-paclitaxel 

revealed a less abundant fibrillar collagen matrix around 

tumor glands.
35

 



Mazroa SA et al. Int J Sci Rep. 2016 May;2(5):86-93 

                                                                                 International Journal of Scientific Reports | May 2016 | Vol 2 | Issue 5    Page 92 

In the current study, the immune-expression of TGF-β1 

showed a significant decrease in group IV diabetic rats 

treated with nab-paclitaxel in comparison to group III 

diabetic rats. No available literature demonstrated an 

effect of nab-paclitaxel on TGF-β1 immune-expression in 

cases of diabetic nephropathy. However, many studies 

showed that the standard solvent-based paclitaxel formula 

exerts an anti-fibrotic effect through inhibiting TGF-

β1.
6,36 

The primary mechanism of action of paclitaxel is 

mediated through the suppression of microtubule spindle 

dynamics, by stabilizing microtubules.
37

 Paclitaxel 

therefore provides an inhibitory effect to TGF-β signaling 

in fibrosis as it has been reported that low-dose paclitaxel 

reduced pulmonary fibrosis in rat bleomycin induced 

pulmonary fibrosis model by blocking the TGF-β1.
38

 In 

the kidneys, the administration of low-dose paclitaxel has 

significantly reduced tubulo-interstitial fibrosis in a rat 

model of unilateral ureteral obstruction model.
39, 40

 

Furthermore, following a subtotal renal ablation in rats, 

low-dose paclitaxel showed a significant reno-protective 

role by inhibiting TGF-β signaling.
36

 

In conclusion, the present study demonstrated that nab-

paclitaxel partially ameliorated the microscopic structural 

changes encountered in the renal cortex of adult rats with 

diabetic nephropathy and decreased the immune-

expression of the fibrogenic mediator TGF-β1, 

suggesting a partial reno-protective effect of nab-

paclitaxel in cases of diabetic nephropathy. 
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