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ABSTRACT

Introduction: Urothelial carcinoma is the most common invasive cancer of the urinary tract. Development of bladder cancer
is a long-term sequel of occupational exposure of aromatic amines (2-naphthylamine, 4-aminobiphenyl and benzidine) and
4,4'-methylenebis (2-chloroaniline), which can be found in the products of the chemical, dye. Dyeing industry worker are
occupationally exposed to various toxic chemical and dye which causes hazardous effects on vital organs like Bladder, lung,
liver and kidney. There is scarce data which explains the long-term exposure effects of dye and chemicals on these organs.

Objectives: We wanted to study the diagnostic efficacy of non — invasive Biomarker Bladder Tumor Antigen in assessing
renal function derangement of occupationally exposed Dye industry workers and also to evaluate the Hepatic and Renal
functional health of Textile Industry workers in Pali District of Rajasthan, India.

Methods: For the current study we recruited 100 occupationally exposed (cases) and 100 non exposed subjects (controls) of
either sex. The study was approved by institutional ethics committee Pacific Medical University, Udaipur, Rajasthan. Urine
and blood specimen was obtained from both groups. Serum specimen was utilized for Renal, Liver function tests and Serum
GGT analysis and Urine specimen was utilized for Urine Bladder tumor antigen, Cytology, hematuria and urinary Protein
Creatinine Ratio analysis. The statistical analysis was performed by using SPSS version 23.

Results: Serum bilirubin (OR 2109120.18, P value 0.007*), SGOT (OR 5179.44, P value 0.009*), SGPT (OR 8.450, P value
0.009%*), alkaline phosphatase (OR 3.009, P value 0.009*), Blood Urea (OR 920.285 P value 0.00991%), Creatinine
(OR37.258 P value 0.0030%*), Urine Protein (OR 1.487 P value 0.00995%*), Urine Creatinine (OR 8.326 P value 0.0020%),
Urine Protein. Creatinine Ratio (OR 14.982 P value 0.0023*) and Urine Bladder Tumor Antigen (OR 42.695 P value
0.00430%) levels and were found to be significantly increased in Moderate exposure (10-20 years’ group) and Severe/Long-
Term exposure (20-30 years’ group) as compared to Mild exposure (<10years group) and Healthy Controls with no history
of occupational exposure.

Conclusions: Severe/Long-Term exposure (20-30 years’ group) of toxic dyes and chemicals had caused increased Bladder
Tumor Antigen levels severe Hepatic and Renal functional health derangement in Textile Industry workers of Pali District.in
Rajasthan, India. These results suggest that the risk factor for development of bladder cancer is occupational exposure to
aromatic amines (2-naphthylamine, 4-aminobiphenyl and benzidine) and 4,4'-methylenebis (2-chloroaniline), which can be
found in the products of the chemical, dye. Thus, early screening will result in best prognosis along with improved industrial
hygiene. We also strengthen the evidence to support new guidelines for an early screening of urinary tract cancer by urine
cytology screening, starting with initial exposure, reassessed during years of working life.
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1. INTRODUCTION

Bladder cancer is one of the deadliest urological diseases urinary system. Cancer is the most common type of bladder cancer.
This type is present in 90% of bladder cancer patients. Squamous cell carcinoma and adenocarcinoma, although less
frequently (5% and 2%, respectively) are associated with advanced stages and have a higher mortality rate than urothelial
carcinoma [1]. The World Health Organization ranks bladder cancer the ninth most commonly diagnosed cancer. Men have
a higher incidence and it is the 13th most common cause of cancer death in the world. Bladder cancer is the most expensive
malignant tumor due to the cost of treatment [2-5].

The global burden of cancer is estimated to have increased many folds with 18.1 million new cases of cancer and around 9.6
million deaths in 2018. Death due to bladder cancer is one of the leading causes of cancer mortality in developed countries
and accounts for 3.4% of worldwide cancer burden [6]. Pali is the largest erstwhile hand processing clusters, now gradually
moving to power processing machines. The area constituting Pali district has been known for a number of industries, best
known for dyeing and printing of cotton and synthetic fabric [7].

According to joint survey of District Industries Centre (DIC), Pali and Pollution Revenue Association in the year 2008-2009,
there were 867 registered units, engaged in various cotton and synthetic textile processing operations. The dyeing and printing
industry are the major source of livelihood in this region. The common jobs handled by them are spinning, weaving, dyeing,
printing, finishing and a number of other processes that are required to convert fiber into a finished fabric or garment.
Working for a long period of time without rest, absence of personal protective equipment and inadequate provision of
ergonomic facilities at workplace leads to major health-related issues among the workers [8-9].

Processing and dyeing is one of the critical procedure in textile industry in which the workers get exposed to a number of
hazardous chemicals like caustics, bleaching agents, chromophores and organic solvents like formaldehyde, benzene and
different chemical dyes. These chemicals gain entry into the human body through inhalation or skin contact. Systemic effect
may occur beyond the site of contact if the hazardous chemicals and dye is absorbed into blood stream and distributed
throughout the body. The textile industries use different kinds of dyes including the most commonly used azo dyes which
are aromatic hydrocarbon derivatives of benzene, toluene, naphthalene, phenol and aniline. A wide variety of azo dyes are
being increasingly used in textile dyeing and printing process. Azo dyes are very toxic and carcinogenic to human beings.
The solvents used by the workers in different sections licit carcinogenic effect on direct contact with these workers. The
workers in the dye units are suffering from various disease like Liver and kidney damage, itching, bladder cancer etc [10].

Since the last century, the second important risk factor for the development of bladder cancer is occupational exposure in the
textile industry, after the risk of tobacco smoking, the relative risk (RR) of occupational exposures was 13.4 [95% CI 1.5—
48.2] in dye workers [11]. Van Hoogstraten, et al. found that 20% of all bladder cancers could be attributed to occupational
exposures to aromatic compounds, such as benzidine, 4-aminobiphenyl, b-naphthylamine, 4-chloro-o-toluidine, as well as
polycyclic aromatic hydrocarbons (PAHS) in the textile dye industry [12]. These chemical exposures could be specific agents
associated with bladder cancer [13]. Smokers who work with carcinogens chemicals have a significantly higher risk of
bladder cancer. The rise in incidence and mortality among women in East Europe region is due to the prevalence of cigarette
smoking, while the decrease in mortality rates in some of the Western countries is attributed to the decreasing prevalence of
the use of tobacco [14].

Bladder cancer is a disease in which abnormal cells multiply without control in the bladder. The most common type of
bladder cancer begins in cells lining the inside of the bladder and is called transitional cell carcinogen [15]. Bladder cancer
is the fourth most common type of cancer among men and the eighth most common among women [16]. Several bladder
tumor markers show higher sensitivity than cytology. Proteomic and gene profiling approaches are being used to find new
biomarkers to assist in the molecular profiling of bladder cancer [17]. Tumor markers are substances that can be found in the
body when cancer is present. They are most often found in the blood or urine and most tumor markers are proteins. The
marker is usually found by combining the blood or urine with man-made antibodies that react with the tumor marker protein
[18]. Family history of bladder cancer is considered a higher risk. The cause probably is lower penetrating DNA variants and
many such pathways were reported which influences risk through one or more different cancer pathways [19-21].

Urine cytology has been the established non-invasive method for the detection and follow-up of bladder cancer in
combination with cystoscopy. As mentioned above, urine cytology exhibits high specificity but suffers from a significant
weakness in its very low sensitivity to well-differentiated bladder cancer [22]. The BT A Stat and BTA tests are two in vitro
immunoassays that detect human complement factor H-related protein (hCFHrp) in the urine samples of patients with
urothelial carcinoma [23]. A high concentration of hCFHrp in the urine of patients with bladder cancer hinders the easy
detection of hCFH, which is present in minimal quantities in normal healthy individuals. Therefore, the accuracy of the tests
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relies on the detection of hCFHrp, not hCFH [24-27].

Liver is the main organ responsible for biotransformation and detoxification process of these chemicals and solvents used in
textile processing industries. As a result, it becomes the prime target organ for the chemical induced tissue injury [28]. Renal
damage resulting from toxic exposure is progressive and will, if untreated, end in irreversible renal disease. As renal damage
from solvent exposure may remain clinically silent for many years due to the large functional reserve capacity of the kidney,
it is necessary to apply sensitive, reliable early indicators (“biomarkers of effect”) to detect early effects and prevent further
damage [29].

Thus, we wanted to study the diagnostic efficacy of non — invasive Biomarker Bladder Tumor Antigen in assessing renal
function derangement of occupationally exposed Dye industry workers and also to evaluate the Hepatic and Renal functional
health of Textile Industry workers in Pali District. Of Rajasthan, India.

2. AIM

To study the diagnostic efficacy of non — invasive Biomarker Bladder Tumor Antigen in assessing renal function
derangement of occupationally exposed Dye industry workers and also to evaluate the Hepatic and Renal functional health
of Textile Industry workers in Pali District. Of Rajasthan, India.

3. OBJECTIVES

We want to study diagnostic efficacy of non — invasive Biomarker Bladder Tumor Antigen in Bladder cancer test with dye
exposure as compare to conventional Diagnostic method for Bladder Cancer. We also wanted to evaluate the Liver Function
test and kidney Function Test in Textile Industry workers Pali District.

4. METHODOLOGY

The present study was conducted in the Department of Biochemistry, Pacific Medical University and its associated
group of hospitals, Udaipur, Rajasthan. The study was approved by institutional research ethical committee of Pacific

Medical University (approval letter no. Ref. No. PMU/PMCH/IEC/2023/15). Sample size was calculated
on basis of this formula n = 4pg/e2 and the analytical cross-sectional study was carried out among textile industrial workers
residing in industrial area and age and sex matched non-textile workers (Comparison group) residing approximately 15-20

km away from Industrial area of Pali city of Rajasthan. The study period was around 1.5 year during 2023-2024. Written
informed consent was taken from workers who were enrolled in the study.

Inclusion criteria
Healthy individuals aged 25-60 years has recruited and separated into 2 groups.

Group 1: 100 non-exposed subjects of either sex.

Group 2: 100 Occupationally exposed subject of either sex.
Occupationally exposed group was sub grouped into.

(1) 60 occupationally exposed <10yrs subjects of either sex.
(2) 34 occupationally exposed 10-20 yrs subjects of either sex.
(3) 6 occupationally exposed 20-30 yrs subjects of either sex.

Exclusion criteria
Individuals with significant comorbidities was excluded from study.

Factory workers with tobacco smoking, alcohol intake, drug abuse and family history of liver disease of all individuals were
excluded from the study.

Technique

Urine and blood specimen was obtained from both patients and control groups. 24-Hours Urine, was collected in appropriate
containers. Serum was separated from the whole blood sample by incubating the vials containing blood sample for 10 minutes
in water bath and then centrifugation at 3000 rpm for 5 minutes. The samples were brought to Pacific Medical University
Udaipur in the Department of Biochemistry in thermocol box with ice box after maintaining strict universal safety
precautions. All the biochemical parameters were analyzed in the Central Biochemistry, Department of Biochemistry, Pacific
Medical University Udaipur. The separated serum sample was used for further biochemical analysis ERBA company reagent
using fully automated clinical chemistry Analyzer ERBA EM 360-Transasia Bio Medicals Pvt. Ltd., Mumbai, India. Serum
Total Protein was measured by Biuret method. Serum Albumin was measured by Bromocresol Green method. Serum Total
Bilirubin was measured by Diazo method. Serum Alanine Transaminase, Aspartate Transaminase and Alkaline Phosphatase
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were measured by (IFFC) International Federation of Clinical Chemistry. Serum Gamma Glutamyl Transpeptidase was
measured by (GLUPA-C) L- y -Glutamyl-3-carboxy-p-nitroanilide method. Serum Creatinine was measured by Jaffe's
Method. Blood Urea was measured by GLDH - Urease Method. 24hrs urine PCR ratio test was measured by (Urine-
Creatinine- Jaffe's Method and Urine Protein — Pyrogallol red method). Urine Bladder tumor Antigen test was used for further
biochemical analysis NOVUS biologicals Biotechne brand NBP2-74985. Urine Bladder Tumor Antigen test, Urine Cytology
& Urine Hematuria test was performed. Urine Bladder Tumor Antigen Test was analyzed using ELISA Reader, Urine
Cytology was analyzed using compound Microscope and urine hematuria by using urine dipstick method.

Statistical analysis-

The statistical analysis was performed by using SPSS version 23. After analysis of data distribution patterns appropriate
statistical tests was utilized for analyzing measures of central tendency, dispersion and odds ratio, P value using descriptive
statistics and Logistic regression.

5. RESULT

100 Healthy non-exposed participants were recruited and categorized as Group 1 and were considered as controls. 100
Occupationally dye and chemical exposed factory workers were recruited and categorized as Group 2. These participants
were considered as cases and further categorized as <10 years (case group 1), 10-20 years (case group 2), 20-30 years (case
group 3) occupational dye exposure in textile factory. Of the total participants included in the study 60% were <10 years,
34% had 10-20 years, and only 6% had 20-30 years exposed to occupational Dye and majority were male workers i.e. 68%
while only 32% were female workers [Table 1].

Table 1: Duration of Occupational dyes and chemical exposure among Group 2 cases.

SNO c ; Male workers Female workers Total workers
.NO. Xposure time No. % No. % No. %

1 <10 years 43 63% 17 53% 60 60%
(Case group 1)

’ 10-20 years 21 30% 13 40% 34 34%
(Case group 2)

3 20-30 years 4 7% 2 7% 6 6%
(Case group 3)
Total Cases 68 100% 32 100% 100 100

Peripheral blood was used to perform Liver, Renal, function, Bladder Tumor Antigen tests on all recruited participants.
Serum bilirubin (3.067, P value 0.0069*), SGOT (OR 3553.276, P value 0.0083*), SGPT (OR 3.330, P value <0.001%*),
alkaline phosphatase (OR 3.235, P value 0.0091*), GGT (OR 9796.633, P value 0.0087), Blood Urea (OR 877.775 P value
0.00979%*), Creatinine (OR 34.536 P value 0.0096*), Urine Protein (OR 2.363 P value 0.00988*), Urine Creatinine (OR
6.756 P value 0.0015%), Urine Protein Creatinine Ratio (OR 14.512 P value 0.0018*) and Urine Bladder Tumor Antigen (OR
28.321 P value 0.0065*) were found to be significantly increased in occupationally exposed cases as compared to controls
[Figure 1].
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Figure 1: Liver, Renal function, Bladder Tumor Antigen test values among cases and -controls.
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Statistically significant (P value <0.05)

There was no significant change in serum proteins (OR 3.3210, P value 0.0001) and serum globulin (OR 3.234, P value
0.0001) levels but significant increase was seen in serum albumin (OR 3.106, P value <0.001) levels as compared to control
[Table 2].

Table 2: Liver, Renal function, Bladder Tumor Antigen tests values among cases and controls.

Sl Parameters Mean + SD Mean + SD OR P value

0 Control(100) Case (100)

1 S.Bilirubin (mg/dl) 0.55+0.27 1.50+0.23 3.067 0.0069(*)

2 SGOT (IU/L) 27.75+7.43 101.83+21.97 3553.27 0.0083(*)

3 SGPT (IU/L) 23.96+7.08 85.35+20.16 3.330 <0.001(*)

4 Alkaline Phos. (1U/L) 89.38+15.69 137.43+12.17 3.235 0.0091(*)

5 S. Protein (gm/dl) 6.73+0.76 5.99 +0.22 3.3210 0.0001

6 S. Albumin (gm/dl) 3.72+0.59 3.23+0.30 3.106 <0.0001

7 S. Globulin (gm/dl) 3.06 +0.37 2.27+0.36 3.234 0.0001

8 S.GGT (IU/L) 31.25+5.14 59.85+4.64 9796.633 0.0087

9 Blood Urea (mg/dl) 23.81+6.31 60.63 + 7.85 877.775 0.00979

10 S. Creatinine(mg/dl) 0.68 +£0.10 2.23+0.59 34.536 0.0096

11 U. Protein (mg/day) 47.63 +14.33 179.69 + 30.88 2.363 0.00988

12 | U- Creatinine(mg/kg. body 22.82 +2.29 34.41+533 6.756 0.0015
weight/ 24 Hrs)

13 UPCR (mg/mmol) 2.10+0.63 5.29+0.95 14.512 0.0018

14 U BTA (ng/ml) 3.11+1.28 6.53 +2.69 28.321 0.0065

Significant, P value <0.05 Considered significant, U = Urine, S= Serum.

GGT, Serum Albumin, Serum Protein and Serum Globulin levels were found to be non-significant in the occupationally
exposed group 1, 2, 3 as compared to control group [Figure 2]
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Figure 2: LFT, RFT, Bladder Tumor Antigen tests values among controls and exposed case groups.
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Case Group 3 had most deranged Serum bilirubin (OR 2109120.18, P value 0.007), SGOT (OR 5179.44, P value 0.009),
SGPT (OR 8.450, P value 0.009), alkaline phosphatase (OR 3.009, P value 0.009), Blood Urea (OR 920.285 P value
0.00991%*), Creatinine (OR37.258 P value 0.0030%*), Urine Protein (OR 1.487 P value 0.00995*), Urine Creatinine (OR
8.326 P value 0.0020%), Urine Protein Creatinine Ratio (OR 14.982 P value 0.0023*) and Urine Bladder Tumor Antigen (OR
42.695 P value 0.00430%*) levels and were found to be significantly increased in progressive manner in the 20-30 years

occupationally exposed cases

group 3 as compared to case group 2 and 1.
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There for we can say that cases group 3 which was for maximum exposure time duration had the highest Bladder Tumor
Antigen tests, LFT, RFT derangement as compared to control and case group 1 and 2 [Table 3]

Table 3: LFT, Renal function, Bladder Tumor Antigen tests values comparison of prolonged exposed cases groups

and controls.

Cases
S:N Parameters Mean + SD | SO, Mean + SD
0. Control (100) Group2-34, Cases OR P value
Group3-6)
Group 1 1.40+0.16 3053.152 0.000013*
o "
. (Sr}]BI/I(;:;me 0.55:0.27 Group 2 155+0.23 48682.610 0.000224
9 Group 3 1.80+0.17 2109120.18 0.007*
Group 1 93.43 + 18.88 1.723 0.00969*
*
, sIcL;J/oLT o7 7547 43 Group 2 111.36+ 19.68 3.552 0.00991
(1U/L) Group 3 131.83+ 16.24 5179.443 0.00996*
Group 1 76.95 + 16.57 1.326 0.000267*
*
SGPT 93,0647 .03 Group 2 95.55 + 18.65 1.899 0.00989
3 | aun) Group 3 111,50+ 11.55 8.450 0.00995*
Alkaline Phosoat Group 1 135.18+ 13.35 1.240 <0.0001*
aline OSp atase *
(U £0.38:15.60 Group 2 139.15 + 9.02 1.302 0.00292
4 Group 3 150.17 + 4.21 3.009 0.00993*
Group 1 6.02 + 0.23 0.047 0.073
6 | S. Protein 6.73+0.76 Group 2 5.95 + 0.23 0.042 0.981
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(gm/dl) Group 3 6.0 £0.05 0.146 0.427

Group 1 3.9+0.33 0.209 0.096

i Group 2 45+0.17 0.074 0.544

S. Albumin 3.7240.59 up

7 (gm/dl) Group 3 4.8 +£0.07 0.167 0.605
Group 1 2.37+0.41 0.026 0.7401

8 S. Globulin 306+ 037 Group 2 2.13+0.20 0.002 0.841

(gm/dl) Group 3 2.1+0.10 0.000127 0.233

Group 1 59.86 + 4.7 12170.230 0.982

. Z.U(?ST 312545 14 Group 2 59.88 + 4.54 25.072 0.992

Group 3 59.70 + 5.16 13.224 0.994

Renal function, Bladder Tumor Antigen tests values comparison of prolonged exposed cases groups and controls.

Table 3 Continued

Group 1 50.28 + 4.73 818.814 0.00982*
10 | Blood Urea 23.81 +6.31
(mg/dl) - Group 2 54,58 + 19.62 897.202 0.00983*
Group 3 60.61 + 15.17 920.285 0.00991*
Serum Creatinine Group 1 1.79+0.52 32.452 0.004*
11 (ma/d) 0.68 +0.10 Group 2 2.04 +1.04 36.260 0.009*
Group 3 2.14+0.82 37.258 0.0030*
Group 1 144.91 +10.47 2.411 0.00989*
1p | Urine Protein 4763+1433 | Group2 149.40 +51.23 1.676 0.00994*
(mg/day)
Group 3 179.04 +39.55 1.487 0.00995*
Group 1 29.34 +10.23 5.346 0.0004*
Urine Creatinine Group 2 32.64 + 9.89 5.849 0.007*
13 | (mg/kg.body weight/ | 22.82+2.29
24 Hrs) Group 3 35+7.53 8.326 0.0020*
. Group 1 427+114 12.450 0.0002*
14 | Yrine PCR 2.10+0.63 Group 2 519+1.25 14.826 0.009*
(mg/mmol)
Group 3 5.31+0.83 14.982 0.0023*
. Group 1 5.08 + 4.15 20.425 0.00024*
15 tJng/”niETA 3.11+1.28 Group 2 521+121 26.328 0.0069*
Group 3 7.08 +5.34 42.695 0.00430*

* = Significant, P value <0.05 Considered significant.

Table 4 refers to as these participants were considered as cases and further categorized as <10 years, 10-20years, 20-30
years (case group 1, 2, 3). Significant results were found using years of exposure as a categorical variable. Urine hematuria
and malignant cytology diagnoses globally increased. With increasing duration of exposure, the risk of showing a Urine

hematuria (<10 years 11.66%, 10-20 years 29.41%, 20-30 years 33.33%) and malignant cytology increased linearly (<10

years 3.0 %, 10-20 years 11.76 %, 20-30 years 50.0%). Case Group 3 had most deranged Urine Hematuria (OR 15.143, P
value 0.004) and Urine Cytology for malignant cell (OR 58.0, P value 0.00031) levels and were found to be significantly

group first is Reference category.

increased in progressive manner in the 20-30 years occupationally exposed cases group 3 as compared to case group 2 and
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Table 4: Analyses of risk for urine cytology for malignant cell Urine Hematuria in relations with occupational sectors
in prolong exposed cases group.

Cases
= 0,
S.NO. | Parameters (Group1-60, NITIISEDS o] OR P value
Group2-34, workers workers
Group3-6)
Group 1 07 11.66% Reference category
. . Group 2 10 29.41% 3.155 0.037
Urine Hematuria
Group 3 03 33.33% 15.143 0.004
Group 1 02 3.33% Reference category
Urine Cytology for | o5 2 04 11.76% 3.867 0.131
Malignant cell
Group 3 03 50.0% 58.0 0.00031

* = Significant, P value <0.05 Considered significant.

6. DISCUSSION

The Indian textile industry is a significant contributor in the Indian economy, in terms of its contribution to industrial
production, employment and exports. Extensive scientific and industrial development have resulted in the destruction of the
environment, as well as adverse effects on human health [30, 31]. Dying is one of the critical procedures in textile industry
in which the workers can expose to a wide range of chemicals that are utilized in the working environment. Little information
is available about possible toxic effect in workers from textile dyeing plants [32].

The liver performs multiple diverse functions essential to life, such as synthesis, excretion, and detoxification are major
among the others. Exposure to organic solvents may induce liver toxicity because most of the chemicals are metabolized in
the liver and toxic metabolites generated through the metabolism are main cause of liver damage [33].

Bilirubin is the end product of heme catabolism. Bilirubin is bound to albumin in the plasma and is delivered to the liver in
the form of albumin-bound bilirubin. A significant increase was observed in the serum Bilirubin levels of occupationally
exposed subjects when result was compared with non-exposed subjects [Table 2]. Our observations are similar with previous
studies which reported that lead content of dye used in textile industry have hepatotoxic effect [34, 35].

SGOT and SGPT are the most frequently used indicators of hepatic cell necrosis. A significant increase was observed in the
serum SGOT and SGPT levels of occupationally exposed subjects when results were compared with non-exposed subjects
[Table 2]. Our results were similar to this study serum SGOT, SGPT significantly increased in workers involved in the dying
processes for 6-10 years [36, 35].

The elevation in the concentration of serum SGOT and serum SGPT suggest the existence of hepatic damage which may
develop a mechanism of cytotoxicity against hepatocytes with the passage of enzymes into blood stream. The significant
elevation of SGOT and SGPT may be due to necrosis of hepatocytes under influence of xenobiotics. [37] Benzanthrone (BA)
and 3-bromobenzanthrone (BBA) are the contents of dye intermediates used in the production of textile and dye processing
may also be responsible for disturbance of membrane integrity. The significant elevation of these enzymes was attributed to
disturbance of membrane integrity by both BA and BBA [38, 39].

Alkaline phosphatase is present in all tissues of the body and its concentration is high in liver, bones, intestine, kidney and
placenta. There was significant change in serum ALP of occupationally exposed subject when result was compared with
non-exposed subject [Table 2]. A significant increase in serum ALP in rats administered with a green-coloring dye [40].

There was significant change in serum GGT of occupationally exposed subject when result was compared with non-exposed
subject [Table 3]. Our observation is similar with previous study of many researchers of different countries [41-43]. Serum
proteins, play many different functions, including transport of lipids, hormones, vitamins and minerals in the circulatory
system and the regulation of cellular activity and functioning of the immune system. Serum Protein, Globulin, levels were
found to be non-significant in the occupationally exposed group 1, 2, 3 as compared to control group. However, no significant
change in GGT was found by some authors [44-45]. Observed the inhibition of protein synthesis in animals exposed to azo
dyes [46].

The lower serum albumin levels of in textile industry workers may indicate a reduction in the synthetic function of the liver
relative to exposure of harmful organic solvents [47].
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The blood urea and creatinine are good indicator for impairment in renal functions. Majority of solvents used in textile and
dyeing industry; the early critical effects are still speculative. The high serum levels of creatinine, uric acid and blood urea
considered to be indicators for the damaging of the tubular epithelium. Nephrotoxicity caused by organic solvents is
reversible once the exposure has increased [48, 49]. A significantly increased was observed in the Urine Proteins Creatinine
Ratio of occupationally exposed subject when result was compared with non-exposed subject. [Table 1]. The term Urinary
microalbumin is now considered obsolete as there is no such biochemical molecule; the condition is now referred to only as
increased urine albumin. Albuminuria is used as a marker to detect marker for chronic renal impairment [50].

Urine cytology screening can provide relevant epidemiological data for earlier detection of urothelial cancer caused by to
occupational exposure to urinary tract carcinogens. Occupational sectors with an increased risk of urothelial cancer in textile
industry workers. A significantly increased was observed in the Urine cytology for malignant cell and hematuria of
occupationally exposed subject when result was compared with exposed groups. [Table 1]. we included 2020 workers over
a period of 20 years from 1993 to 2013: 606 worked in rubber manufacturing, 692 from metal processing, 245 in chemical
industry and 477 in roadwork and building industry. 6478 cytology were normal, 462 suspicious and 13 malignant.
Suspicious and malignant cytology occurred in 4.8% of workers exposed for 1-10 years, 6.2% for 11-20 years of exposure,
7.6% for 21-30 years and 8.6% for >30 years (p30 years of exposure. Using metal processing as reference, the risk of
pathological urine cytology results increased for rubber manufacturing (OR=1.32, 95% CI 1.05 to 1.65, p=0.02), with a trend
for roadwork and building industry (OR=1.39, 95% CI 0.98 to 1.97, p=0.07) and for chemical industry (OR=1.34, 95% ClI
0.94 t0 1.93, p=0.11) [51, 52]. A significantly increased was observed in the Urine bladder Tumor antigen of occupationally
exposed subject when result was compared with non-exposed subject. [Table 1]. The risk is particularly elevated (OR = 4.41;
95% confidence limits: 1.15-16.84) for subjects who worked in dyeing or printing and who were most probably exposed to
azo-dyes. Exposure in the textile industry may be responsible for 16% of the bladder cancers in the Mataro area. A list of
dyes commonly used in the Mataro textile industries was compiled and cross-checked with lists of substances tested or
evaluated for carcinogenesis [53].

Presented results from a case control study carried out in the county of Mataro, Spain. The study was based on 57 cases that
were hospitalized for or died from bladder cancer between 1978 and 1981. An increased risk for past employment in the
textile industry (Odds ratio, OR = 2.2; p = 0.038) was found among a group of common occupational sectors. Further analyses
in the study indicated that the risk for subjects who worked in dyeing or printing sectors and who were exposed to azo-dyes
was particularly elevated (OR = 4.41; 95 % confidence limits; 1.15-16.84) [54]. Similarly, Zheng et al. conducted a study
on 1,219 incident bladder cancer cases based on gender which were diagnosed during the period 1980 to 1984. [55] High
carcinogenic potential of benzidine to the urinary bladder is also fundamental to elevation of bladder cancer risks in workers
exposed to benzidine — based dyes and colorants with much lower exposure (You et al., 1990) [56].

More recent study conducted by the National Institute for Occupation Safely and Health found high relative risks 4- Chloro
-O- toluidine production is highly carcinogenic and is associated with increased bladder cancer risk 1988 (Stasik, 1998) [57].
Studies have found a positive association between exposure to PAHs and bladder cancer when the commutative exposure
index restricted to exposure received thirty or more years before observation (Romundstad et al., 2000) [58]. From Analyzes
of 11 case control studies in six European countries, the results concluded that about 5-10% of bladder cancer in European
men could be attributed to occupational exposure, including but not specifically aromatic amines and that the results indicated
that improvement in working decades in Western Europe preventing a significant number of bladder cancer cases caused by
exposure to occupational carcinogens, particularly aromatic amines (Kogevinas et al., 2003) [59-62].

7. CONCLUSION

Bladder cancer is a highly lethal malignancy and the increasing trends of bladder cancer are alarming, especially in the
developing countries including India, and thus, there is a strong need to identify and implement effective prevention and
treatment strategies. There by reducing long term morbidity and mortality among workers. Very few studies have been done
on Bladder cancer in dye exposure in textile industrial workers of Pali region. Bladder Tumor Antigen tests are in vitro
immunoassays that detect human complement factor H-related protein (hCFHrp) in the urine samples of patients with
urothelial carcinoma and Urine cytology screening can provide relevant epidemiological data for earlier detection of
urothelial cancer caused by to occupational exposure to urinary tract carcinogens. Severe/Long-Term exposure (20-30 years
group) of toxic dyes and chemicals had caused increased Bladder Tumor Antigen levels and severe Hepatic and Renal
functional health derangement in Textile Industry workers of Pali District.in Rajasthan, India These results suggest that the
risk factor for development of bladder cancer is occupational exposure to aromatic amines (2-naphthylamine, 4-
aminobiphenyl and benzidine) and 4,4'-methylenebis (2-chloroaniline), which can be found in the products of the chemical,
dye. The recommendations to screen workers exposed to urothelial carcinogens 20 years after the beginning of occupational
exposure. However, we demonstrated a significant linear dose-response relationship between duration of exposure and
detection of a suspicious or malignant cytology. Thus, early screening will result in best prognosis along with improved
industrial hygiene. We also strengthen the evidence to support new guidelines for an early screening of urinary tract cancer
by urine cytology screening, starting with initial exposure, reassessed during years of working life. As early screening was
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associated with best prognosis and industrial hygiene improvements, we strengthen the evidence to support new guidelines
for an early screening of urinary tract cancer by urine cytology screening, starting with initial exposure, reassessed during
years of working life. Provide protection for industrial workers and other workers where there is more exposure like dyes
will probably help in reducing the burden of bladder cancer. Creating awareness of early signs and symptoms of bladder
cancer and subsequently organizing screening camps for the high-risk groups will probably be key for better outcomes in
terms of control of bladder cancer.

To address this issue, there is a critical need for multicenter prospective studies to develop standardised protocols. These
efforts could significantly improve in factory workers outcomes by addressing the current shortcomings in the management
of this prevent urological cancer.
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