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Abstract

This research was concerned with a study of the relationship between sorbitol
dehydrogenase and hepatitis disease . Blood samples have been drawn from (35) patients with
hepatitis and (28) blood samples of healthy as control group ages ranges from (40-65) years.
Patients were collected from Al-Salam Hospital in Mosul City under the supervision of
specialists Live in Mosul city. Sorbitol dehydrogenase, total serum bilirubin, protein, albumin,
globulin and alanine aminotransferase sGPT were measured in blood of these patients. The
results showed a significant increase in sorbitol dehydrogenase, sGPT, bilirubin, total serum
protein, aloumin and globulin levels compared with the control group. There was also study
of the relationship between (SDH) activity and the studied parameters in patient group and
finding that there are liner correlation coefficient. the results indicated that, there was a
positive significant correlation between the activity of enzyme and each of the total protein,
albumin, globulin, sGPT, and bilirubin and negative significant corolation between SDH and

globulin.
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1. Introduction:

The polyol pathway is a secondary pathway to metabolize glucose, and contains two
enzymes from dehydrogenases, Aldose reductase (AR) (EC 1.1.1.21) and sorbitol
dehydrogenase (SDH) (EC 1.1.1.14). The flow of the polyol pathway under normal conditions
is low but SDH will increase in the case of serum blood glucose, the flow of the polyol
pathway will increase. In other words, there is a rise in glycolysis from the normal level. This
increase may lead to an intermediate accumulation Of sorbitol, which is unable to cross cell
membranes. The large increase in the concentration of the polyol pathway can lead to osmotic
imbalance, Of extracellular fluid inward causing cell bulge. See in Fig 1.

Sorbitol
Aldose Reductase Dehydrogenase
D-Glucose / \v »Sorbitol / \v » D- Fructose
+ +
NADPH NADP NAD NADH

Fig. 1: The polyol metabolic pathway.

The most complex pattern of sorbitol dehydrogenase enzymes has been established for
human liver [1]. Although sorbitol dehydogenase is widespread in nature, is common in liver,
and has been structurally characterized from several sources. It exact rotten mammalian
organs generally has remained unclear. Inadition to ethanol oxidation, function in bile acid
formation, fatty acid degradation, vitamin A metabolism have been considered [2,3]. Another
common liver enzyme sorbitol dehydrogenase, was shown to be structurally, mechanistically,
and ancestrally related to alcohol dehydrogenase [4,5]. SDH or Sorbitol dehydrogenase is

acytosolic enzyme. In humans this protein is denoted by the SORD gene [6].

Carbohydrate metabolismof Sorbitol dehydrogenase is converting sorbitol. The sugar
alcohol form of glucose, in to frouctose [7,8], together with aldose reductase, it provides away
for the body to produced fructose from glucose without using ATP. Sorbitol drhydrogenase
uses NAD as a cofactor [9,10]. Organs that use it most frequently include the liver and
seminal vesicle it is found in all kinds of organisms form bacteria to human. [11] A secondary

use is the metabolism of dietary sorbitol though is known not to be absorbed as well in the
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intestine as its related compounds glucose and fructose ,and is usually found in quite small
amounts in the die (except when used as an artificial sweetener) [12].

The aim of this study was to evaluate the relationship between sorbitol dehydrogenase and
some biochemical parameters in patients with hepatitis.

2. Materials and Methods:

Patients sample were collected from Al-Salam Hospital in Mosul City under the
supervision of specialists live in Mosul city ages rangs from (40-65) years. Five milliliters of
blood sample were collected from each patient and leave it for (15) minutes at room
temperature for coagulation, then serum can be separated by centrifugation at (1075.2 x g) for
(10) minutes. Serum was kept frozen at (-20C) until used [13]. Total serum protein (T.S.P.)
was measured by Biuret method using kit manufactured by RANDOX (united kingdom).
Serum albumin was measured by dye +binding method using kit manufactured by RANDOX
(united kingdom ). The concentration of serum globulin (Glb) was calculated for each person

according to the following formula: C globulin= C total protein — C albumin
Where C( mg IdL) = concentration of serum globulin

Total protein and albumin , expressed in mg IdL [14]. Serum alanine amino transferase
ALT(sGPT)was determined by an enzymatic method using a kit manufactured by bioMerieux
(france ) . Total serum bilirubin was determined by using a kit manufactured by biocon
(Germany) . The activity of sorbitol dehydrogenase was estimated by the manual method
[15].

Statistical analysis:
Data analysis were performed using SPSS software versin 10.0. Results were reported as
mean + standard deviation .comparisons between patients and control group were carried out

using the independent, samples T-test. A value of P< 0.05 indicates statistical significance.

3. Resuts and Discussion:

The results of different biochemical parameters were represented as(meant SD) for

patients and control group in Table 1.
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Table 1: level (mean + S.D) of biochemical parameters in all studied group.

Mean + S.D.

Parameters Patients Control group P-value
S.D.H. U/ml 0.98+ 0.39 0.25+0.01 <0.001*
S.GPT mg/L 6.4.1£ 0.2 4.7+ 3.7 <0.0001*
T.S.B. mg/L 2.697+0.8 0.7£0.2 <0.001*
T.S.P. mg/dl 9.6+2.3 6.3+3.1 <0.0001*
S.Alb mg/dL 6.1+1.5 3.5+0.5 <0.01*
S.Glb mg/dL 3.50.7 2.8+1.2 <0.01*

*np<0.01 sig.

Enzyme U: The amount of the enzyme that converts one micro gram of substrate to one

milliliter per min of serum.
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Fig. 2: comparsion between the patients and control groups for all measured parameters.

From Table 1 the results indicated that there there were a significant increase in SDH,
sGPT, TSB, TSP, Alb and Glb in patients compared with the control group. similar results
were arrived at by other investigators in SDH, sGPT, TSB, [16,17,18].

To find the relationship between the efficacy of SDH and the measured biochemical

parameters in patients and control group. A correlation coefficient (r) was determined.

.
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For patients group, there were a significant positive correlation (r) in the level of
probability between the activity of SDH with total protein, albumin, globulin, SGPT and
T.S.B, as shown in Figs. 1, 2, 3, 4, 5 respectively.
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Fig. 3: the relationship between enzyme activity SDH and TSP level in serum patients group.
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Fig. 4: the relationship between enzyme activity SDH and albumin level in serum patient

group.
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Fig. 5: the relationship between enzyme activity SDH and globulin level in serum patient
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Fig. 6: the relationship between enzyme activity SDH and sGPT level in serum patient group.

L
Web Site: www.uokirkuk.edu.ig/kujss E-mail: kujss@uokirkuk.edu.iq,

kujss.journal@gmail.com

EE,———
27




;@x KirkuR, University Journal /Scientific Studies (KUJSS)
i'
g

k V /i Volume 14, Issue 3, September 2019 , pp. (21-32)
gt ISSN: 1992-0849 (Print), 2616-6801 (Online)
1.46 <
1.44 **r=-0.466 °c o :m

p=0.004

138 <

Activity of enzyme U/ml

1.36
.02 .04 .06 08 10 12 14 16 18 20

(mg/100ml) T.S.B
Fig. 7: the relationship between enzyme activity SDH and T.S.B level in serum patient group

These results are similar to those of researchers [23,24], who found the liver metabolic
volume and liver functional are complementary to each other, The liver metabolic volume
and blood flow determine its functions in most cases, which also depend on the relative ratio
and the effect of interactive the two factors [13]. When liver fibrosis and portal hypertension
occur, necrosis of liver cells, hyperplasia of fibrous tissue, formation of unreal lobules and
abnormality of liver microcirculation will result in decrease of liver metabolic volume,

increase of anatomical and physiological intra liver shunt and change of their .

The results obtained agree with the research [25,26] which was interested in the study
the evaluation whole-body removal kinetics of sorbitol, the use of extrarenal sorbitol
clearance to estimate hepatic plasma flow in humans, and to compare measurements of liver

flow by Fick’s principle [17].

Liver functional blood flow is a part of total liver blood flow that enters the liver
sinusoid includes in the metabolic process [12]. actually it can only be determine by assay of
its clearance rate. D-sorbitol is the first substance suitable for noninvasive evaluation of

hepatic blood flow

The increase in the metabolism of glucose through the polyol pathway is probably the
most important[17]. High blood sugar increases the rate of cellular juice (NADH / NAD) in

the red blood cells. The value of the Michaelis-Menten constant (Km) (70 mM), the glucose
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reduction rate for sorbitol will increase with increased levels of glucose in tissues that do not
need insulin to absorb excess glucose [19].

Other studies have been pointed out Serum and liver sorbitol dehydrogenase (SDH) and
glutamic-oxalacetic transaminase (GOT) activities were studied in rats after carbon
tetrachloride (CCI4) injections. An inverse relationship was observed between the increased
serum and decreased liver SDH activities. The extent of hyper enzymemia was proportional to
the dose of CCIl4. Outside of the skeletal muscle mass SDH was found predominantly in the
liver of animals and humans autopsy material as a rule there is no detectable SDH activity in
the liver of animals and humans autopsy material in the serum of patients who do not have
liver disease or in normal volunteers. At the most they may have up to 3 units of activity per
milliliter of serum. Elevated serum SDH activity has been detected in 26 of 30 determinations

on 22 patients with acute viral hepatitis (87 per cent), in 21 of 48 studies with cirrhosis of the
liver (44 per cent), and 3 of 8 patients with malignancy in the liver (37.5 per cent.(In 6
patients with extrahepatic obstruction there was no significant serum SDH activity detectable

although the patients were markedly jaundiced and although several of the other serum
enzymes studied, such as SGOT, SGPT, and SLDH, were elevated [20-22,27].
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