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ABSTRACT KEYWORDS
These studies evaluated the liver function test in diabetic and non dia- Diabetic;
betic patients. The measuring parameters were fasting blood sugar, tota Hyperglycemia;
bilirubin, aspartate aminotransferase (AST), aanine aminotransferase Glycogen;
(ALT), akaline phosphatase (ALP), total protein, albumin and globulin. Liver function;
The study was carried out in BIRDEM hospital (Bangladesh Institute of M etabolism;
Research & Rehabilitation in Diabetes, Endocrine and Metabolic Disor- Metabolic disorders.

ders). Thisstudy investigated atotal of 459 diabetic patients and 193 non
diabetic individuals to compare the level of liver function tests between
diabetic and non-diabetic patients. Their ages ranged between 30 and 60
years. The biochemical parameters did not differ significantly between
non-diabetic male and female patients. In this study, mean values of ALT
(p<0.041), ALP(p<0.001) and total bilirubin (p<0.001) weresignificantly
higher in diabetic patients than in the non diabetic patients. Total protein
(p<0.001) and albumin (p<0.007) concentrations in patients were lower
compared to non diabetic patients. The mean of serum fasting blood sugar
in patients revealed significant difference (P<0.001) in comparison to the
non diabetic patients. Overall BMI of diabetic patients were high. Al-
though the differences were statistically significant, the means of ALT,
AST, and ALPwere falling within the abnormal range. M oreover, 27.66%
(127) patients had increased one or more liver enzymes in diabetic pa-
tients. © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION bohydrate metabolism, asit usesglucose asafud, it
hasthe capability to Soreglucose asglycogen and a so
Theliver playsamgor roleintheregulation of car-  synthesizeglucosefrom non-carbohydratesources. This
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type of rolemakestheliver more susceptibleto dis-
easesin subjectshaving metabolic disorder, especialy
for diabetes. Elevated serum enzymesactivity of the
aminotransferases, aspartate aminotransferase (AST)
and alanine aminotransferase (ALT) isthemost fre-
quently measuredindicator of liver diseaseand occurs
in diabeticsmorefrequently thaninthe healthy popula
tion™, The endogenous substances such asdrugsare
excreted through kidney or billiary channel after meta
bolic processesinliver™. Intype-2 diabetes, exces-
sive hepati ¢ glucose output contributesto thefasting
hyperglycemia Maintai ning glucosehomeostasisisone
of thecrucial rolesof theliver and thismay providea
clueto pathogenesisin glucoseintolerancebut it isnot
known that liver diseaseisdirectly associated with dia-
betesmellitus. Recent studiesindicatethat increased
gluconeogenesis plays apredominant mechanism for
theincreased glucose output but glycogenolysisisnot
to beinvolvedinthetype-2 diabetes patients®. Exces-
Svedepositionof glycogeninliver may causehepatome-
galy and liver enzyme abnormalities; sometimesit may
a so causeabdominal pain, even nauseaand vomiting
and rarely ascitiesfor the patients having thisfeature.
Proper control of glucose level may assure to over-
comed| these abnormalities®.

Usudlyindinica practice liver functiontests(LFTS)
are doneto diagnose liver diseases but the tests are
also donetofollow up the progression of known dis-
ease, monitor thefunction of potentially hepatotoxic
drugsetc. Serumbillirubin, aminotransferases, dkaine
phosphatase, total protein and albumin are the most
commontestsin LFTs. Aminotransferasesuchasaa
nineaminotransferase (ALT) and aspartateaminotrans-
ferase (AST), total protein (TP), albumin (Alb) and
globulin (Glo) levesaresengtiveindicatorsof liver-cell
injury and are hel pful in recognizing hepatocd lular dis-
eased. Chronicmild devation of liver enzymesisfre-
guently found in type 2 diabetic patients. However,
though all these reports suggeststhat theliver function
isinvolvedinthe devel opment of diabetesbut no study
so far have been known to show which of these en-
zymesisthebest markersfor the development of dia-
betes. Moreover, it isa so not known whether these
liver enzymesparametersareindicatorsor predictors
of futurediabetesthan thewell-knownrisk factorsfor
diabetes, such asadiposity, inflammation, insulinress-
tance etc. The purpose of thisstudy isto examinethe

effectsof serumliver enzymes, i.e AST,ALT andALP,
on thedevelopment of diabetesin aprospective study
of adefined Bangladeshi population, takinginto account
comprehensiverisk factors, including fasting blood
Sugar, totd bilirubin, tota protein, dbumin, globulinand
BMI. The present study wasamed to evaluatetheliver
function variablesin diabetic patients compared to non-
diabetic patients.

MATERIALSAND METHODS

Sudy design and subjects

Thisstudy wasdoneincluding digbeticand nondia
betic patientsin Dhakacity of Bangladesh. Thisstudy
wascaried outin BIRDEM hospita from January 2010
to December 2010. Patients those who had diabetes
registration number at BIRDEM were considered dia-
betic and the overnight fasting norma individua swere
taken asnon-diabeti c subjects. Patientswho had been
fallowinginterview, dinicd examinaionsweredoneand
blood samplewere collected for the assay of fasting
blood sugar, totd bilirubin, AST,ALT,ALP, tota pro-
tein, dbumin, and globulin.

Determination of liver functiontest (LFT)

Liver functiontest (LFT) wasdoneby enzymeki-
netic and end point assay through the determination of
theactivity of serum enzymefrom blood samples. Blood
sampleswere collected by venepuncture after an asep-
tic measure. Thesampleswereallowed to clot and the
serum was separated by centrifugation at 10,000 rpm
for 15 minutes at room temperature. Serum samples
werestored at 2-4°C until tested. For enzymekinetic
assay, commercially availablekits (Bio-Rad Laborato-
ries, Richmond, USA; Randox laboratories Ltd.,
Antrim, UK; Merck, Germany; SigmaChemicalsCo,
USA; Roche international Inc. USA; Jhonson &
Jhonson Inc. USA.) were used. Absorbance of reac-
tion mixture was measured after performing the assay
according to the supplied ingtruction. Then absorbance
was converted by plotting astandard curveto deter-
minesamplevalues. All testsweredoneat 37°C.

Theglucosetest method isan adaptation of the hex-
okinase-gl ucose-6-phosphate dehydrogenase method,
presented asagenerd clinica laboratory method by™.
The absorbance dueto NADH (and thusthe glucose
concentration) isdetermined using abichrimatic (340
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and 383 nm) endpoint technique. Theinstrument auto-
maticaly calculatesand printstheactivity of glucosein
mmol/L.

Thetotd bilirubintest wasdetermined by themodi-
fication of the Doumas reference method, which was
modification of the diazo method described by
Jendrassik and Grof!’¥. Thereactionformsared chro-
mophore representing thetota bilirubin, which absorbs
at 540 nm and was measured using a bichromatic
(540,700 nm) end point technique. Theinstrument au-
tomatically caculatesand printstheactivity of tota bi-
lirubininmg/d.

Serum AST test method is an adaptation of the
methodol ogy recommended by the International Fed-
eration of Clinicad Chemistry (IFCC), Thechangein
absorbancewith timedueto the conversion of NADH
toNAD isdirectly proportiond totheAST activity and
ismeasured using abichromatic (340,700 nm) ratetech-
nique Theingrument automaticaly cadculaesand prints
theactivity of AST inU/L.

SerumALT test method isan adaptation of therec-
ommended procedure of the IFCC as described by
Bergmeyer!”. Thechangein absorbanceisdirectly pro-
portional totheALT activity andismeasured using a
bichromatic (340,700 nm) ratetechnique. Theinstru-
ment automatically cal culatesand printstheactivity of
ALTinUIL.

Theakaline phosphatasetest method isbased on
aprocedure published by Bowersand McComb256121
and morerecently reviewed by Rg™. Thismethod re-
spondsto all ALPisoenzyme in human serum. The
changein absorbance at 405 nm dueto theformation
of p-NPisdirectly proportional to the ALP activity,
sncecther reagentsare present innon-ratelimiting quan-
titiesand is measured using abichromatic (405, 510
nm) ratetechnique. Theinstrument automatically cal-
culatesand printstheactivity of dkainephosphatasein
UIL.

Serumtotd protein method isamodification of the
bi-uret reaction first introduced by Kingdey*®. Theblue
(I1) protein complex thusformed isproportional to the
protein concentration in the sample and is measured
using bichromatic (540, 700nm) endpoint technique.
Theinstrument automatically ca culatesand printsthe
activity of TPingmyL.

Serum abumin test method i san adaptation of the
bromocresol purple (BCP) dye-binding method re-

ported by!298, The complex absorbsat 600 nmandis
measured using apolychromatic (600, 540, 700 nm)
endpoint technique. Theinstrument automaticaly cal-
culatesand printstheactivity of Albingmy/L.

Diabetes was diagnosed based on drug treatment
for diabetes(insulin or ora hypoglycemic agents) and/
or criterialaid by the WHO Consultation Group report
i.e. fasting plasmaglucose (FPG) 126 mg/dIt.

Thediagnosisisbased on BIRDEM laboratory ref-
erencevauesasALP>120 and 119 U/L for men and
women, respectively; ALT >41 and 31 U/L for men
and women, respectively; AST >37 and 31 U/L for
men andwomen, respectively; Serumtotd bilirubin>1.2
mg/ dI, total protein (63-82) mg/L, and abumin (35-
57) mg/L for both maleandfemale.

Satistical analysis

SPSS 17 (Chicago, IL, USA) software package
was used for the analysisand p va ueslessthan 0.05
were cond dered astatically sgnificant. Inthe study of
anayses, thereationship between liver functiontestin
non-diabetic and diabetic variableswas examined by
Pearson correl ation coefficients. Multiplelinear regres-
sionand partia correlationswere used to examinethe
relationshi psafter adjusting for covariates. Theresults
were presented asmean =+ SE.

RESULTS

A total of 652 subjectswith 459 (male, 256 and
female, 203) diabetic patientsand 197 (male 96, fe-
male 97) non-diabetic patientswereincludedin this
study. Threehundred and fifty two (53.98%) weremaes
and three hundred (46.02%) werefemales. Themean
ages of non-diabetic and diabetic patientswere 45.06
+ 0.62 and 47.27 + 0.42 years, ranging between 30
and 60 yearsin non-diabetic and diabetic maleand fe-
male. Inthe study of BMI, it was observed that non-
diabetic and diabetic patients had 22.97 + 0.11 and
23.53+0.09 kg/m? respectively.

Inthisstudy, ALT, AST,ALR bilirubin, total pro-
tein, abumin and serum fasting blood sugar were esti-
mated i n diabetic patients and non-diabetic patients.
Aspresentedin (TABLE-1), mean (£SE) values of fast-
ing blood sugar, totd bilirubin, ALT,AST, andALPwere
sgnificantly higher in diabetic patientsthanin non-dia-
betic patients. Total protein (p<0.001), albumin
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(p<0.007) and globulin concentrationsweres gnificantly
lower in comparison to the non -diabetic patients. The
mean va ueof serum fasting sugar (p<0.001) wasdearly
higher in diabetic patients(7.01+2.70 mmol/L) than in
non-diabetic patients (5.55+ 2.63 mmol/L).
Inunivariateanalysis, AST and globulin were not
sgnificantly associated with fasting blood sugar whereas
bilirubin, ALT,ALP, tota proteinand abuminhad sig-
nificant ORsof 0.032 (0.007 t00.056), 2.177 (-0.222
to 4.576), 2.795(-0.321 to 5.912), 6.298 (4.243 to
8.349), - 0.391 (-0.579 to0 -0.203), - 0.332 (- 0.484
TABLE 1: Mean values of descriptive characteristicsand

biochemical parameter sof thenon-diabetic and diabetic pa-
tients.

Non-diabetic  Diabetic

No. of subjects Mean+SE Mean=SE p.yvalue

lationswithALT, AST, ALPtota protein, abuminand
BMI; wheress, fasting blood sugar showed very high
correlations with ALP (p<0.001) and total protein

TABLE 2: An association between fasting blood sugar with
biochemical parametersof liver function test on non-dia-
beticand diabetic patients.

Independent variable

Dependent variable FBS

Unadjusted Adjusted
Birubin (total)
B-Coefficient (95% Cl)  0.032 (0.007 t00.056)  0.031 (0.006 to 0.056)
p-value 0.012 0.014
GOT
B-Coefficient (95% Cl)  2.177 (-0.222t04.576)  2.169 (-0.239 to 4.577)
p-value 0.075 0.077
GPT
B-Coefficient (95% Cl) ~ 2.795(0.321105.912)  2.793 (0.335105.921)
p-value 0.045 0.040
ALP
B-Coefficient (95% Cl)  6.298 (4.243108.349)  6.244 (4.191 t0 8.296)
p-value <0.001 <0.001

Total Protein
B-Coefficient (95% Cl)

p-value

- 0.391 (-0.579 to -0.203)

<0.001

-0.389 (-0.577 t0 -0.202)

<0.001

(male/female)
193 (96/97) 459 (256/203)
Age (years) 45.06+0.62 47.270.42 0.004
BMI (kg/m?) 2297+0.11 23.53+0.09 0.002
;ag;r”?”?#]oéﬁl_) 5554018 7.014+012 <0.001
Bilirubin (mg/dl) 0.66+0.12 0.78+0.02 0.001
D. Bil (mg/dl) 0.18+0.003 0.20+0.007 0.111
GOT (U/L) 32.80+228 4501+4.79 0.109
GPT (U/L) 38.36+2.76 66.04+6.46 0.041
ALP (U/L) 86.64+1.27 140.0+3.38 <0.001
Total protein (gm/L) 75.65+0.32 73.78+0.30 <0.001
Albumin (gm/L) 4532+ 0.24 44.18+0.25 0.007
Globulin (gm/L 30.27+0.31 2957+0.21 0.073

Albumin

B-Coefficient (95% Cl) -0.332 (- 0.484 to - 0.180) - 0.332 (- 0.483 to - 0.180)

p-value

<0.001

<0.001

Globulin
B-Coefficient (95% Cl)

p-value

-0.042 (- 0.184 t0 0.100)

0.560

-0.042 (- 0.185 t0 0.100)

0.560

P-values were from Multivariate linear regression, adjusted
for age, sex and BMI. B- Standard regression coefficient.

Data presented are mean + standard error. P-value obtained
from Independent-Samples “t” test.

to - 0.180) respectively (TABLE 2). After adjustment
for age, sex and BMI, birubin, ALT, ALP, total protein
and albumin ORswere 0.031 (0.006 to 0.056), 2.793
(0.335t05.921), 6.244 (4.191 to 8.296), - 0.389 (-
0.577 t0 -0.202), - 0.332 (- 0.483 to - 0.180) inde-
pendently associated with fasting blood sugar. When
themode wasadjusted age, sex and BMI, the associati
onof birubin, ALT, ALP, total proteinand abuminwith
fasting blood sugar remained significant (P<0.014,
P=0.040, p<0.001, p<0.001 and P <0.001 respec-
tivey).

ThePearson’s correlations (r) between biochemi-
cal parameters were shown in table-3. Non diabetic
patients, fasting blood sugar showed no significant corre-

(p<0.008): abumin (p<0.003) were observed more
frequent and significant in diabetic than non-diabetic
subjects(TABLE 3).

DISCUSSION

Thisstudy compared the biochemical parameters,
commonly used for liver functiontests(LFT), between
diabetic and non-diabetic patients. Thisstudy hasbeen
comparaivey conducted on Bangladeshi populaionwith
somelimitations. Socio-demographicand clinical vari-
ables have not been taken properly and could not be
andyzed. Nutritiona statusand lipid profileleve could
have beenimportant biophysical variablesfor determi-
nation of associationwith liver enzymes.

Measurementsof dbuminareusedinthediagnoss
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and treatment of numerousdiseasesinvolving primarily
theliver or kidneys. Albuministhe highest concentra-
tioninplasma Albuminisformed exclusveyintheliver
and servesasatransport and binding protein for cal-
cium, fatty acids, bilirubin, hormones, vitamins, trace
Table3: Pearson’s Correlation between Fasting blood sugar

and liver function test biomar ker samong non-diabeticand
diabetic subjects.

liver function test Non diabetic Diabetic
biomarkers r p- r p-
value value
Bilirubin (mg/di) 0.005 095 0.002 0.967
GOT (U/L) -0.007 0.925 0.005 0.912
GPT (U/L) 0011 0874 0161 0003
ALP (U/L) 0011 0874 0171 <0.001
Total protein 036 0616 -0.123  0.008
(gm/L)
Albumin (gmL) 0026 0721 -0.139 0.003
Globulin (gm/L 0.000 0.999 -0.004 0.932

r- Pearson’s correlation coefficient

elementsand drugs. It isalso primeimportancein main-
taining thecolloida osmotic pressurein both the vascu-
lar and extravascul ar spaces. Decreased serum al bu-
min concentration canresult from liver disease.

Overdl, the prevaenceof increased aspartateami-
notransferase (AST) was 27.3% (n=131) with the dif-
ferent key wise prevaenceof 15.4% (n=74) and 11.9%
(n=57) inmaeand fema erespectively. The prevaence
of increased alanine aminotransferase (ALT) was
21.2% (n=102) with thedifferent key wise prevaence
of 8.5%(n=41) and 12.7 % (n=61) inmaeand female
respectively. Also, alkaline phosphatase, total protein,
globulin and BMI were the prevalence of 30.6%
(n=147),5.4% (n=26), 9.6% (n=46) and 18.3%
(n=88); withthedifferent key wiseprevaenceof 20.2%
(n=97), 10.4% (n=50); 3.1% (n=15), 2.3% (n=11);
6.5% (n=31), 3.1% (n=15) and 10.2% (n=49), 8.1%
(n=39) respectively for both maleand femal e diabetes
patients. Thesefindingsarein agreement withSdmela
etal.,”, Our resultsaso agreewithAyman S. Idriset
atd,

We found that the prevalence of increased ALT,
AST and ALPwere higher in diabetic patients (459
patients, male 256, female 203) than in non diabetic
patients. The prevalence of increased ALT andAST in
type 2 diabetic patientswas higher than genera popu-
lation*®! but lower than studies donein diabetic pa-

—— .v/ew

tientd?. High waist circumferences were associated
with anincreased risk of elevated ALT levels. Nutri-
tional statusand lipid profilewerenot included inthe
study for what these could not be compared.

CONCLUSIONS

Thevauesof theliver function testsin diabetic pa
tientsweres gnificantly higher than nondiabetic patients.
Diabetic patientshad |ower a buminsin comparisonto
the non diabetic patients. A significant number of pa-
tientshad increased one or moreliver enzymes. Total
protein and abumin concentration had normd levelsin
overd| dl patients. Thusperformanceof liver function
testsishighly recommended for diabetic patients. None-
theless, more studies need to be performed on diabetic
patientsontheliver function tests.
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