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ABSTRACT

In this study we report the effect of diabetic mellitus (DM) on patients with hepatocellular carcinoma (HCC) via monitoring various
of biochemical markers such as blood sugar, Alpha-fetoprotein (AFP), cortisol hormone, liver function (alanine aminotransferase
(ALT), aspartate aminotransferase (AST), albumin, total bilirubin (TB), direct bilirubin (DB), renal function e.g. creatinine, urea and
uric acid in addition to a complete blood picture e.g. total leukocytes count (TLC), serum platelets (PLT) and serum hemoglobin (HB).
The experimental involved three groups of voluntary Egyptian aged between 18-60 of males and females. Group 1: Healthy control:
served as healthy subjects and they did not show any clinical or biochemical disorders. Group 2: patients with hepatocellular
carcinoma and group 3: as patient with hepatocellular carcinoma associated with diabetes mellitus (DM). Results showed that
diabetes mellitus (DM) is associated with about two to three fold increased risk of HCC. It was also observed that diabetic mellitus
was the main reason behind increasing the risk of death from HCC in the large cohort study.
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INTRODUCTION

epatocellular carcinoma (HCC) is a global problem,

ranking as the fifth most common malignancy

among men and women in the world with high
morbidity and mortalityl’z. HCC represents the major
histological subtype of primary liver malignancies,
accounting for 70% to 85% of the total liver cancer
burden®”. Although the incidence of HCC rises with
increasing age, reaching its peak in those aged above 65
years and more commonly in men over the past two
decades there has a shift in incidence towards a younger
ages. Egypt has possibly the highest HCV prevalence in the
world; 10%—20% of the general population is infected and
HCV is the leading cause of HCC and chronic liver disease
in the country. Approximately 90% of Egyptian HCV
isolates belong to a single subtype 4a, which responds
less successfully to interferon therapy than other
subtypesG. The burden of HCC has been increased in Egypt
with a doubling in the incidence rate in the past 10 years’.
Globally, as of 2010, liver cancer resulted in 754,000
deaths, up from 460,000 in 1990, making it the third
leading cause of cancer death after lung and stomach. Of
these deaths 340,000 were secondary to hepatitis B,
196,000 were secondary to hepatitis C, and 150,000 were
secondary to alcohol®. Risk factors of HCC that were
identified include hepatitis B virus (HBV), hepatitis C virus
(HCV), cirrhosis, heavy alcohol consumption, non-
alcoholic steatohepatitis (NASH), alfatoxin exposure,
obesity, increasing age, male sex, and positive family
history’. However, in 15%-50% of HCC patients no specific
risk factor has been reported'® '". Because liver cancer is
an umbrella term for many types of cancer, the signs and

symptoms depend on what type of cancer is present.
Cholangio-carcinoma is associated with sweating,
jaundice, abdominal pain, weight loss and
hepatomegalylz. Hepatocellular carcinoma is associated
with abdominal mass, abdominal pain, emesis, anemia,
back pain, jaundice, itching, weight loss and fever®.

Diabetes mellitus (DM) is a worldwide epidemic disease
according to world health organization (WHO) and recent
estimation in 2015 showed 415 million people had
diabetes world-wide. Diabetes mellitus if left untreated

can cause acute complications include diabetic
ketoacidosis, hyperosmolar hyperglycemic state, or
death. Serious long-term  complications include

cardiovascular disease, stroke, chronic kidney disease,
foot ulcers, and damage to the eyes according to WHO
2016. DM is associated with about two to three fold
increased risk of HCC and may also increase the risk of
death from HCC, which has been observed in a large
cohort study conducted in Europe. Recently, emerging
evidence suggest that diabetes mellitus DM is a potential
risk factor for HCC which has been strengthened by
several meta-analyses according to Medicine Baltimore
2017 and®™. People with type 2 diabetes often develop a
condition called "fatty liver". In these cases, the liver has
trouble handling the abundance of fat in its cells and
gradually becomes inflamed. That situation can trigger a
cascade of problems, including cirrhosis (a chronic disease
of the liver), fibrosis (thickening and scaring of tissue)
and, ultimately cancer. Fatty liver disease is the first cause
of HCC. Type 2 diabetics have twice the chance of having
a fatty liver'®". Moreover, substantial evidence indicates
that diabetes promotes the development and progression

®

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

133


mailto:shaabankamel@yahoo.com
http://en.wikipedia.org/wiki/Alpha-fetoprotein
http://en.wikipedia.org/wiki/Umbrella_term
http://en.wikipedia.org/wiki/Sweating
http://en.wikipedia.org/wiki/Jaundice
http://en.wikipedia.org/wiki/Abdominal_pain
http://en.wikipedia.org/wiki/Weight_loss
http://en.wikipedia.org/wiki/Hepatomegaly
http://en.wikipedia.org/wiki/Abdominal_mass
http://en.wikipedia.org/wiki/Abdominal_pain
http://en.wikipedia.org/wiki/Emesis
http://en.wikipedia.org/wiki/Anemia
http://en.wikipedia.org/wiki/Back_pain
http://en.wikipedia.org/wiki/Jaundice
http://en.wikipedia.org/wiki/Itching
http://en.wikipedia.org/wiki/Weight_loss
http://en.wikipedia.org/wiki/Fever
https://en.wikipedia.org/wiki/Diabetic_ketoacidosis
https://en.wikipedia.org/wiki/Diabetic_ketoacidosis
https://en.wikipedia.org/wiki/Hyperosmolar_hyperglycemic_state
https://en.wikipedia.org/wiki/Cardiovascular_disease
https://en.wikipedia.org/wiki/Stroke
https://en.wikipedia.org/wiki/Chronic_kidney_disease
https://en.wikipedia.org/wiki/Diabetic_foot_ulcer
https://en.wikipedia.org/wiki/Diabetic_retinopathy

Int. J. Pharm. Sci. Rev. Res., 48(1), January - February 2018; Article No. 27, Pages: 133-140

of HCC'®. The association between diabetes and HCC has
been further demonstrated by studies published from
different geographical locations"™. Based on such findings,
we get interested to study the effect of diabetes on HCC
patients, particular in Egypt where HCV is highly spread.

Experimental

The experimental has been run on forty admitted patients
at Tropical Medicine and Gastroenterology, Minia
university hospital, Egypt. Furthermore, twenty clinically
healthy subjects were included in the study as a healthy
control group. All patients were eligible for the study.

Patients grouping: Patients were classified into three
groups as following:

Group 1 as a control group: Twenty volunteer persons
served as healthy subjects and they did not show any
clinical or biochemical disorders.

Group 2: Twenty volunteer
hepatocellular carcinoma (HCC).

patients with proven

Group 3: Twenty volunteer patients with proven
hepatocellular carcinoma & diabetes mellitus (HCC + DM).

Sample collection: Venous blood sample was collected
from each subject using a sterile plastic syringe. The
blood was kept in tube and allowed to clot then
centrifuged to separate the serum for the tests. All
biochemical and hematological parameters were carried
out in Minia university hospital lap, except cortisol
hormone and Alfa Feto Protein (AFP) were done in Elkasr
Eleni hospital lap. Previous history of patients has been
considered with special emphasis on suggestive
symptoms of liver cell failure (e.g. jaundice, ascites, lower
limb edema) and the suggestive symptoms of portal
hypertension (e.g. previous history of bleeding varicose).
In addition, clinical examination with stress on the clinical
signs of liver cirrhosis (firm sharp bordered liver), signs of
liver cell failure (e.g. palmer erythema and flapping
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tremors), and signs of portal hypertension (e.g. ascites,
splenomegaly, and lower limbs edema) has also been
taken in consideration.

Inclusion criteria: Males & Females ages (18-60 years).
Hepatocellular carcinoma patients and hepatocellular
carcinoma with diabetes mellitus patients.

Exclusion criteria: Patients with hepatic encephalopathy.
Patients with renal failure. Patients with serious
complications in heart, kidneys, or lungs. Patients with
autoimmune diseases such as autoimmune hepatitis.

Data and statistical figures:

The Statistical Package for the Social Sciences (IBM SPSS
for WINDOWS 7, version 20; SPSS Inc, Chicago) was used
for the statistical analysis of the results. Comparative
analysis was conducted by using the general linear
models procedure (IBM SPSS). F-probability: p<0.001,
p>0.05 were considered statistically non-significant, while
p<0.05 were considered statistically significant.

Data are expressed as Mean + SE. Values in all tables with
individual superscript such as x* x...etc are not significant
in the SE, and the values share the same superscript
symbol, such as x*° or x> are not significantly different in
SE.

RESULTS AND DISCUSSION

This study reveals a number of important findings on the
relationship between hepatocellular carcinoma and
diabetes mellitus. It showed a significant increase in
random blood sugar (RBS) hepatocellular carcinoma with
diabetes mellitus patients compared with the control
non-diabetic cases. Thus, the RBS in hepatocellular
carcinoma group was 137.6 = 7.7, but it showed a
significant increase in hepatocellular carcinoma with
diabetes mellitus group at 205 + 0.68 compared to the
control group at 112 + 4.78. (See table 1; figure 1)

Table 1: Random blood sugar (RBS), alpha-fetoprotein (AFP) and cortisol concentrations in all experimental groups.

Groups RBS AFP Cortisol
Control 112.5+4.78° 5.5+0.95° 9.16 + 0.56°
Hepatocellular carcinoma (HCC) 137.6 +7.7° 753.8 +328.54° 19.07 + 1.58%°
Hepatocellular carcinoma/Diabetes b & b
+ + +
mellitus(HCC/DM) 205 + 0.68 1326.2 +454.82 42.7 +2.37
LSD 19.92 212.53 2.71

RBS in control group is 112+4.78, in non-significance in
hepatocellular carcinoma group is 137.6 + 7.7, and in
hepatocellular carcinoma with diabetes mellitus group is
205 +0.68.

The results are in agreement with other studies which
showed that the diabetes mellitus (DM) is associated with
about two to three fold increasing of HCC risk which also

could increase the risk of death® *°.

The results are also in agreement with the results of other
studies which proved that DM-mediated HCC
development could be mediated through inflammation,
cellular proliferation, apoptosis inhibition, and generation
. . 20-23 . .
of tumor-causing mutations™ . This confirms also the
association between the duration of DM and HCC risk is
significant™.
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Figure 1: Random blood sugar concentration among different groups.

The single most important tumor marker for HCC is Alfa
Feto Protien (AFP) in clinical practice. HCC surveillance
with serum AFP level and ultrasonography has been
recommended for patients with cirrhosis®**®. The present
study showed a significant increase in AFP concentration
in hepatocellular carcinoma with diabetes mellitus group

and hepatocellular carcinoma group compared with
control group. Thus; AFP level in control group was 5.5 £
0.95 while a significant increase in hepatocellular
carcinoma group was at 753.8 + 328.54 and in
hepatocellular carcinoma with diabetes mellitus group
was 1326.2 +454.8. (See table 1; figure 2).
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Figure 2: Alfa feto protein (AFP) concentration among different groups.

These results are in agreement with the results of other
studies which proved that AFP is a glycoprotein which is
normally produced by the fetal liver, yolk sac, and the
gastrointestinal tract. Although it is most commonly
elevated in HCC, also, elevations in serum AFP can be
seen in various malignancies including testicular, bile
duct, pancreatic, stomach, and colon cancer”? %, Note
that this study showed a significant increase in AFP in
hepatocellular carcinoma with diabetes mellitus group
than hepatocellular carcinoma group due to injury in the
liver, and the duration hepatocytes respond by
proliferation, producing AFP®, also the association

between the duration of DM and HCC risk was significant
in univariate analyses which directly increased AFP
level’®?°,

Hypothalamuc -pituitary axis (HPA) secretes corticotropin
releasing hormone (CRH) which affects
adrenocorticotropic hormone (ACTH) that release from
anterior pituitary gland. ACTH effects on adrenal cortex to
secreted cortisol”’. Liver is the primary site of adrenal
steroid hormone metabolism and cholesterol synthesis™.
Liver dysfunction may disrupt and lead to progressive
impairment HPA activation during severe sepsis and
septic shock which was proposed in hepato-adrenal
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syndrome in patients with liver disease so it effects on
. 29,31
cortisol level ™",

So this study confirmed that there is a significant increase
in cortisol titers in all groups compared with control
group due to HPA dysfunction in patients with liver
disease’”. Thus, cortisol titers in hepatocellular carcinoma
with diabetes mellitus group was 42.7 +£2.37 but was
moderate concentration in hepatocellular carcinoma
group at 19.07 + 1.58 compared to control group at 9.16 +
0.56. (See table 1 & Figure 3). The mechanisms by which

m Control
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liver disease leads to HPA dysfunction have not been
clarified, but some hypotheses have been suggested
cholesterol is an essential precursor for steroid
biosynthesis in adrenal glands. A decrease in total
cholesterol, high-density lipoprotein (HDL) cholesterol,
and low-density lipoprotein  (LDL)  cholesterol
concentrations have been shown in cirrhosis related to
the severity of liver disease®. This could lead to lack of
substrates and to a progressive exhaustion of adrenal
reserve (i.e., adrenal-exhaustion syndrome)*>.
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Figure 3: Cortisol concentration among different groups.

The cortisol titer in control group is 9.16 * 0.56, in
hepatocellular carcinoma with diabetes mellitus group is
42.7 £2.37 and in hepatocellular carcinoma group is19.07
+1.58.

On other hand, alanine transferase enzyme (ALT) and
aspartate transferase enzyme (AST) have been suggested
for the two enzymes of greatest clinical significance in

viral hepatitis and other forms of liver disease associated
with hepatic necrosis>".

The present investigation showed also a significant
increase in serum liver enzymes activity such as alanine
transfrase enzyme (ALT), aspartate transfrase enzyme
(AST), serum, total bilirubin concentration and direct
bilirubin concentration of all groups compared to the
healthy group. (See table 2 & figures 4 for ALT).

Table 2: The Liver function bio-indicators among all groups.

Groups ALT
31.06 + 2.38°
64.1+11.41%

Control
Hepatocellular carcinoma (HCC)

Hepatocellular carcinoma/Diabetes
mellitus(HCC/DM)

LSD 17.3

118.3 £17.31°

Serum aminotransferase (ALT) in control group is
31.1+2.38, in hepatocellular carcinoma group 64.1
+11.41, and in hepatocellular carcinoma with diabetes
mellitus group is 118.3 + 17.31.

Thus, table 2 showed a significant increase in ALT level in
hepatocellular carcinoma with diabetes mellitus (HCC +
DM) and hepatocellular carcinoma (HCC) groups at 118.3
+ 17.31 and 64.1 +11.41 respectively compared to the
control group at 31.1+2.38. Similarly, AST level in
hepatocellular carcinoma with diabetes mellitus and
hepatocellular carcinoma groups was observed on high

AST Alb T.Bil D.Bil
31.94+1.44°  4.3+0.15° 0.67 + 0.03° 0.2 +0.01°
103.3+16.36°  2+0.03™ 2.65+0.31"  1.29+0.24°
163.9+30.33° 1.78+0.03°  2.99+0.59°  3.05+0.33

24.86 0.11 0.5 0.37

levels at 163.9 + 30.33 and 103.3 + 16.36 respectively
compared to the control group at 31.94 + 1.44. This
enzyme elevation might be attributed to the increase in
the hepatic cell membrane fluidity which could lead to
extra enzyme release into the serum circulation®?®, It is
obvious, that the effect of diabetes mellitus is the reason
behind the jump in both ALT and AST levels from 118.3 +
17.31 and 163.9 * 30.33 in HCC + DM group to 64.1
+11.41 and 103.3 + 16.36 in HCC patients.

Total and direct bilirubin (TB and DB) levels in blood can
also become important biomarkers that can help in

®
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diagnosing the specific liver problems. In this study, the
results showed a dramatic increase in both of total and
direct bilirubin in hepatocellular carcinoma with diabetes
mellitus group at 2.99 + 0.59 (for TB) and 3.05 + 0.33 (for
DB) compared to the healthy group at 0.67 £ 0.03 and 0.2

m Control
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10.01 respectively (see table 2). The increased serum
bilirubin level could be a result of liver dysfunction and
hyperbilirubinemia according to the reported study:“”'38
rather than hemolysis due to liver dysfunction®.
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Figure 4: Serum alanine aminotransferase (ALT) concentration among different groups.

The serum albumin is the most abundant plasma protein
and is essential for maintaining oncotic pressure of the
vascular system. Because albumin is produced by
hepatocytes which are produced in the liver, so it was
considered as a useful tool in clinical scores to evaluate
liver function. So the injury resulted from liver disease
decrease the serum albumin level®. As an agreement
with these reports, the present investigation showed a
significant decrease in albumin in hepatocellular
carcinoma with diabetes mellitus group (1.78 + 0.03)
compared to the control group (4.3 * 0.15) while
hepatocellular carcinoma group 2 * 0.03 as shown in
table 2.

The present results showed also a significant decrease in
white blood cells count, hemoglobin (HB) concentration
and platelets count in all groups compared to the healthy
group. Results in table 3 showed that, platelets count has

been decreased to 36000 + 11171.64 in HCC group and
35000 + 8865.97 in HCC+MD patients compared to the
healthy group (485000 + 28722.81) (figure 10). Similarly,
HB showed a significant decrease in HCC + DM group (9.8
+ 0.33), and 10.29 + 0.48 compared to the healthy
patients (14.25 + 0.47) (Table 3). The decrease in the
hematological parameters indicates an immune
disturbance due to the liver disease. It was reported that
the HCC is associated with anemia and leucopenia in most
patients“. There are various possible explanations, which
include increased sequestration and destruction of
platelets in patients with hypersplenism, reduced
thrombopoiesis as a result of decreased production of
endogenous thrombopoietin by diseased liver. Direct
marrow suppression by hepatitis C virus as well as
dysregulation of immunity leading to autoimmune
thrombocytopenia.

Table 3: Complete blood picture among different groups.

Groups Platelets HB
Control 6450 + 2.23° 485000 + 28722.81" 14.25 +0.47°
Hepatocellular carcinoma (HCC) 12950 + 995.53°¢ 36000 + 11171.64° 10.29 +0.48°
Hepatocellular carcinoma/Diabetes e g g
+ + +
mellitus(HCC/DM) 14430 + 614.36 35000 + 8865.97 9.8 +£0.33
LSD 2151.55 24913.46 0.89

The present study also revealed that, HCC and HCC& DM
patients exhibited a notable increase in renal function e.g.
serum urea, creatinine and uric acid concentration
compared to the healthy group (see table 4). Where urea
is a byproduct from protein breakdown and about 90% of

urea produced is excreted through the kidney®.
Moreover, the creatinine is a waste product from a
muscle creatinine, which is used during muscle
contraction, commonly measured as an index of
glomerular function and it is excreted exclusively through
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the kidney. Therefore, damage to the kidney will make
the kidney inefficient to excrete both urea and creatinine
and causes their accumulation in the blood. Therefore,
the high level of blood urea and creatinine will indicate
kidney damage®. Our results are in consistent with

ISSN 0976 — 044X

Dalrymple et al. 2007** who found that liver disease was
associated with an increased prevalence of renal
insufficiency. Beside chronic liver disease, relevant
extrahepatic manifestations of HCV infection include
renal disease®.

Table 4: Complete blood picture among different groups.

Groups Creat Urea Uric A
Control 0.95 +0.095° 28.5 +2.87° 4.75 +0.478"
Hepatocellular carcinoma (HCC) 2.23+0.03° 44.3 +8.43° 6.4+ 0.37°
Hepatocellular carcinoma/Diabetes b b d
2.4 +£0.122 .7 £10. 7.3+0.32
mellitus(HCC/DM) 0 65 0.63 3+03
LSD 0.136 10.06 0.34

Moreover, HCC may result in renal insufficiency through
its effect on the liver where cirrhosis is associated with
alterations in renal blood flow and decreases the immune
complex clearance which could resulti a in renal injury46.
In addition, HCC produces more reactive oxygen species
(ROS) than other hepatitis viruses which subsequently led
to renal insufficiency37.

CONCLUSION

It is clear that diabetes mellitus (DM) is a major risk factor
in liver disease particularly in HCC patient as indicated in
all results. It is also could increase the risk of death in
such cases. Diabetes often develops a condition called
"fatty liver". In these cases, the liver has trouble handling
the abundance of fat in its cells and gradually becomes
inflamed. That situation can trigger a cascade of
problems, including cirrhosis (a chronic disease of the
liver), fibrosis (thickening and scaring of tissue) and,
ultimately, cancer HCC, which associated with increased
mortality that appeared in all biochemical parameters

Acknowledgement: This study was supported by
Biochemistry Department, faculty of Science, Bani-suif
University, Egypt.

REFERENCE

1. Hsu YC, Ho HJ, Wu MS, Lin JT, Wu CY, Postoperative peg-
interferon plus
recurrence of hepatitis

ribavirin is associated with reduced
C virusrelated hepatocellular
carcinoma, Hepatology, 58, 2013,150-157. doi:

10.1002/hep.26300

2. Montella M, Crispo A, Giudice A, HCC, diet and metabolic
factors, Hepat Mon, 13, 2011,159-162. PMCID:

PMC3206690

3. El-Serag HB, N Engl, Hepatocellular carcinoma, J Med, 365,
2011,1118-1127. DOI: 10.1056/NEJMra1001683

4. Huang CF, Yeh ML, Huang CY, Tsai PC, Ko YM, Chen KY, Lin
ZY, Chen SC, Dai CY, Chuang WL, Huang JF, Yu ML,
Pretreatment glucose disease after
therapy, Medicine (Baltimore), 95,
10.1097/MD.0000000000004157

curative antiviral
2016,e4157. doi:

5. Wong LL, Kim CJ, Kwee SA, Hernandez BY, Open journal of
gastroenterology, 3, 2013, 49-54.

http://dx.doi.org/10.4236/0jgas.2013.31008

6. Settin A, El-Bendary M, Abo-Al-Kassam R, El Baz R. Molecular
analysis of A1AT (S and Z) and HFE (C282Y and H63D) gene
mutations in Egyptian cases with HCV liver cirrhosis. J
Gastrointestin Liver Dis., 15, 2006, 131-2. PMID: 16802007

7. Attalla SM, El-Azab SM, El-Bakary AA, Kandiel TS, Mosa AA,
Eladawy EH, Abdelhamid M. Abdelhamid AM, Mehrim Al, “Is
aflatoxin B1 a common risk factor for hepatocellular
carcinoma?”, Mansoura Journal of Forensic Medicine and
Clinical Toxicology, 17, 20009, 15-24.

8. Lozano. R, "Global and regional mortality from 235 causes of
death for 20 age groups in 1990 and 2010: a systematic
analysis for the Global Burden of Disease Study 2010.",
Lancet, 380 (9859), Dec 15, 2012, 2095-2128. doi:
10.1016/5S0140-6736(12)61728-0.

9. White DL, Kanwal F, El-Serag HB, Association between
nonalcoholic fatty liver disease and risk for hepatocellular
cancer, based on systematic review, Clin Gastroenterol
Hepatol, 10, 2012, 1342-1359. doi:
10.1016/j.cgh.2012.10.001

10. Gao C, Zhao HC, Li JT, Yao SK, Diabetes mellitus and
hepatocellular carcinoma: comparison of Chinese patients
with and without HBV-related cirrhosis, World J
Gastroenterol, 16, 2010, 4467-4475. PMID: 20845516

11. Ha, N.B.,, Ahmed A, Ayoub W, Daugherty, TJ, Chang ET,
Lutchman GA, Garcia G, Cooper AD, Keeffe EB, Nguyen MH,
Risk factors for hepatocellular carcinoma in patients with
chronic liver disease: a case-control study. Cancer Causes
Control, 23, 2012, 455-462. doi: 10.1007/s10552-012-9895-
z.

12. Razumilava N, Gores GJ, "Classification, diagnosis, and
management of cholangiocarcinoma.",
the official
practice journal of the American Gastroenterological
Association, January, 11 (1), 2013, 13-21.e1, quiz e3—4. doi:

10.1016/j.cgh.2012.09.009

Clinical

gastroenterology and hepatology, clinical

@

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

138



Int. J. Pharm. Sci. Rev. Res., 48(1), January - February 2018; Article No. 27, Pages: 133-140

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Blum. HE,
cholangiocarcinoma.” Current opinion in gastroenterology,
29 (3), 2013, 324-8. doi: 10.1097/M0OG.0b013e32835d9dea.

Kuhlmann. JB, "Locoregional therapy for

ShiY, Hu FB, The global implications of diabetes and cancer."
The Lancet. 383 (9933): 1947-8. doi:10.1016/S0140-
6736(14)60886.

Zhang H, Gao C, Fang L, Yao SK, Metformin and reduced risk
of hepatocellular carcinoma in diabetic patients: a meta-
analysis, Scand J Gastroenterol, 48, 2013, ,78-87. doi:
10.3109/00365521.2012.719926

Chuang SC, La Vecchia C, Boffetta P, "Liver cancer:
descriptive epidemiology and risk factors other than HBV
and HCV infection", Cancer letters, 286 (1), Dec 1, 2009, 9—
14. doi: 10.1016/j.canlet.2008.10.040

Giovannucci E, Harlan DM, Archer MC, Bergenstal RM,
Gapstur SM, Habel LA, Pollak M, Regensteiner JG, Yee D,
Diabetes and cancer: a consensus report, Diabetes Care, 33,
2010, 1674-1685. doi: 10.2337/dc10-0666.

El-Serag HB, Hampel H, Javadi F, The association between
diabetes and hepatocellular carcinoma: a systematic review
of epidemiologic evidenc,. Clin Gastroenterol Hepatol, 4,
2006, 369-380. DOI: 10.1016/j.cgh.2005.12.007

Lai SW, Chen PC, Liao KF, Muo CH, Lin CC, Sung FC, Risk of
hepatocellular carcinoma in diabetic patients and risk
reduction associated with antidiabetic therapy: a
population-based cohort study, Am J Gastroenterol, 107,
2012, 46-52. doi: 10.1038/ajg.2011.384

Liu TL, Trogdon J, Weinberger M, Fried B, Barritt AS,
Diabetes is associated with clinical decompensation events
in patients with cirrhosis, Dig. Dis. Sci, 61(33), 2016, 35-45.
DOI: 10.1007/s10620-016-4261-8.

Huang CF, Yeh ML, Tsai PC, Hsieh MH, Yang HL, Hsieh MY,
Yang JF, Lin ZY, Chen SC, Wang LY, Dai CY, Huang JF, Chuang
WL, Yu ML, Baseline gamma-glutamyl transferase levels
with
development in non-cirrhotic patients with successful
hepatitis C virus eradication, J Hepatol, 61, 2014, 67-74. doi:
10.1016/j.jhep.2014.02.022

strongly  correlate hepatocellular  carcinoma

Butt Z, Jadoon NA, Salaria ON, Mushtaq K, Riaz IB, Shahzad
A, Hashmi AM,
decompensated cirrhosis: risk of hepatic encephalopathy in
different age groups, J Diabetes, 5(4), 2013, 49-55. doi:
10.1111/1753-0407.12067

Sarwar S, Diabetes mellitus and

Wang CS, Yao WJ, Chang TT, Wang ST, Chou P, The impact of
type 2 diabetes on the development of hepatocellular
carcinoma in different viral hepatitis statuses, Cancer
Epidemiol Biomarkers Prev, 18, 2009, 2054-2060. doi:
10.1158/1055-9965.EPI-08-1131

Bruix J, Sherman M, Management of hepatocellular
carcinoma, Hepatology, 42(5), 2005, 1208-1236. DOI:

10.1002/hep.20933

25.

26.

27.

28.

29.

30.

31

32.

33.

34,

35.

36.

ISSN 0976 — 044X

Zakhary NI, El-Merzabani MM, El-Sawi NM, Saleh SM,
MM, Mohamad RH, “Impact of different
biochemical markers in serum of patients with benign and

Moneer

malignant liver diseases”, Journal of Advanced Research, vol.
2,no. 1, 2011, pp. 49-55. DOI: 10.1016/j.jare.2010.08.001

Stowell SR, Ju T, Cummings RD. Protein glycosylation in
cancer, Annu Rev Pathol, 10, 2015, 473-510. doi:
10.1146/annurev-pathol-012414-040438.

Marik PE, Critical illness related corticosteroid insufficiency,
Chest, 135, 2009, 181-193. DOI:
http://dx.doi.org/10.1378/chest.08-1149

Tsai MH, Peng YS, Chen YC, Liu NJ, Ho YP, Fang JT, Lien JM,
Yang C, Chen PC, Wu CS, Adrenal insufficiency in patients
with cirrhosis, severe sepsis, and septic shock, Hepatology,
43, 2006, 673-681. DOI: 10.1002/hep.21101

Aron DC, Findling JW, Tyrrell JB, Glucocorticoids and adrenal
androgens. In: Gardner DG, Shoback D, eds. Greenspan’s
Basic and Clinical Endocrinology, 8th ed. New York, NY:
McGraw-Hill, 2007, 356-363.

Lagu T, Rothberg M, Shieh M, Pekow PS, Steingrub JS,
Lindenauer PK, Hospitalizations, costs, and outcomes of
severe sepsis in the United Sates 2003 to 2007, Crit Care
Med, 40,2012, 754-761. DOI: 10.1016/j.jcrc.2012.02.004

Fede G, Spadaro L, Tomaselli T, Privitera G, Piro S, Rabuazzo
AM, Sigalas A, Xirouchakis E, O'Beirne J, Garcovich M,
Tsochatzis E, Purrello F, Burroughs AK, Assessment of
adrenocortical reserve in stable patients with cirrhosis, J
Hepatol, 54, 2011, 243-250. doi: 10.1016/j.jhep.2010.06.034

Thevenot T, Borot S, Remy-Martin A, Sapin R, Cervoni JP,
Richou C, Vanlemmens C, Cleau D, Muel E, Minello A, Tirziu
S, Penfornis A, Di Martino V, Monnet E, Assessment of
adrenal function in cirrhotic patients using concentration of
serum-free and salivary cortisol, Liver Int, 31, 2011, 425-433.
doi: 10.1111/j.1478-3231.2010.02431.x.

Triantos C, Marzigie M, Fede G, Michalaki M,
Giannakopoulou D, Thomopoulos K,, etal, Critical illness
related corticosteroid insufficiency (CIRCI) in Patients with
cirrhosis and variceal bleeding, Clin Gastroenterol Hepatol,
9, 2011, 595-601.

Marik PE, Critical illness related corticosteroid insufficiency,
Chest, ,135, 2009,181-193. doi: 10.1378/chest.08-1149.

Arabi YM, Alijumah A, Dabbagh O, Tamim HM, Rishu AH, Al-
Abdulkareem A, Knawy BA, Hajeer AH, Tamimi W, Cherfan
A, Low dose hydrocortisone in patients with cirrhosis and
septic shock: a randomized controlled trial, Can Med Assoc J,
182, 2010, 1971-1977. doi: 10.1503/cmaj.090707.

Gowri Shankar GNL, Manavalan R, Venkappayya D, Raj CD,
Hepatoprotective and antioxidant effects of Commiphora
berryi (Arn) Engl bark extract against CCl4-induced oxidative
damage in rats. Food Chem Toxicol, 46, 2008, 3182-3185.
DOI: 10.1016/j.fct.2008.07.010

®

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

139



Int. J. Pharm. Sci. Rev. Res., 48(1), January - February 2018; Article No. 27, Pages: 133-140

37. Paracha Uz, K, Algahtani M, Chaudhary A,
Abuzenadah A, Damanhouri G, Qadri I, Oxidative stress and
hepatitis C virus. Virolo J, 10, 2013, 251. doi: 10.1186/1743-
422X-10-251.

Fatima

38. Tsukiyama-Kohara K, Role of oxidative stress in
hepatocarcinogenesis induced by hepatitis C virus, Int J Mol
Sci, 13,2012, 15271-15278. doi:10.3390/ijms131115271

39. Doumas BT, Perry BW, Sasse EA, Straumfjord 1V,
Standardization in bilirubin assays: evaluation of selected
methods and stability of bilirubin solutions, Clin. Chem., 19,
1973, 984-993. PMID: 4744825

40. Quinlan, GJ Martin and GS Evans, Albumin: Biochemical
properties and therapeutic potential, Hepatology, 41, 2005,
1211-1219.

41. de Almeida AJ, Campos-de-Magalhdes M, Antonietti CL,
Branddo-Mello CE, da Silva ML, de Oliveira RV, do Espirito-
Santo MP, Yoshida CF, Lampe E, Autoimmune
thrombocytopenia related to chronic hepatitis C virus
infection, Hematology, 14(1), 2009, 49-58.

42.

43.

44,

45.

46.

ISSN 0976 — 044X

Walmsley SJ, Broeckling C, Hess A, Prenni J, Curthoys NP,
Proteomic analysis of brush-border membrane vesicles
isolated from purified proximal convoluted tubules, Am J
Physiol Renal Physiol, 298, 2010, 1323-1331. doi:
10.1152/ajprenal.00711.20009.

Treasure J, Urtica semen reduces serum creatinine levels, J
Am Herbal Guild, 4, 2003, 22-25.

Dalrymple LS, Koepsell T, Sampson J, Louie T, Dominitz JA,
Young B, Kestenbaum B, Hepatitis C virus infection and the
prevalence of renal insufficiency, Clin J Am Soc Nephrol, 2,
2007, 715-721. DOI: 10.2215/CIN.00470107

Rodriguez-Estival J, Martinez-Haro M, Martin-Hernando MP,
Mateo R, Subchronic effects of nitrate in drinking water on
red-legged partridge (Alectoris rufa): oxidative stress and T-
cell mediated immune function. Environ. Res., 110, 2010,
469-475. DOI: 10.1016/j.envres.2010.03.008.

Kamar N, Rostaing L, Alric L, Treatment of hepatitis C-virus-
related glomerulonephritis, Kidney Int, 69, 2006, 436—439.
DOI: 10.1038/sj.ki.5000142

Source of Support: Nil, Conflict of Interest: None.

®

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

140



