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Abstract: The aim of the study is the evaluation of serum Alkaline Phosphatase and Gamma-glutamyl Transferase levels in
pregnant women as indicators of cholestasis. Cholestasis is defined as a decrease in bile flow due to the obstruction of it
through intra/extra hepatic bile ducts. GGT enzyme was previously thought to be helpful in confirming a hepatic source of
ALP however, GGT elevations lack the necessary specificity to be a useful confirmatory test for ALP. We analyzed 500 cases
of pregnant women from year 2011-2013. Serum enzyme levels (ALP and GGT) were measured respectively using Beckman
Synchron LX 20 and Enzymatic method Activity Colorimetric Kit, at the Medical Laboratory “PhD. Stelijan Buzo” in Tirana.
According to the laboratory reference values of ALP (100-290 U/L): 50% of the cases resulted normally pregnant women, 50%
suffering from liver disease (<100 U/L or >290 U/L); whereas according to values of GGT (8-31 U/L): 75% resulted normally
pregnant women, 25% with liver damage (<8 U/L or >31 U/L). Micronutrients deficiency leads to irreversible disorders of
development; Nutritional advice would have been more effective either for the mother and the future of her child. There are
few reported cases of young mothers, with sufficient income, which limit some foods due to fear of increasing body weight,
while forgetting that the lack of appropriate micro-nutrients, directly affects the health of growing babies.
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of toxins or other major compositions, but if the area is

1. Aim of the Study blocked cholestasis happens [1].

* Evaluation and interpretation of liver enzymes such as 5 ;. 4ikaline Ph ophatase (ALP)
Alkaline Phosphatase (ALP) and Glutamate-Pyruvate

Transaminase (GPT) in pregnant women, with different ALP is a hydrolase enzyme responsible for removing
hospitalization diagnosis, from first to third trimester of ~ phosphate groups from many types of molecules, including
pregnancy. nucleotides, proteins, and alkaloids. The process of removing
* Comparison of enzyme levels in high risk pregnant the phosphate group is called dephosphorylation. As the
women, to a control group (normal pregnant women). name suggests, alkaline phosphatases are most effective in an
* Detection of cases with liver diseases and micronutrient  alkaline environment. It is sometimes used synonymously as
deficiencies. basic phosphatase [2].

* Identification of serious problems and various reasons

of results varied from normal laboratory ranges. 2.2. Gamma-Glutamyl Transferase (GGT)

GGT is an enzyme that transfers gamma-glutamyl
2. Introduction functional groups. It is found in many tissues, the most
notable one being the liver, and has significance in medicine
as a diagnostic marker. GGT [3] catalyzes the transfer of the
gamma-glutamyl moiety of glutathione to an acceptor that
may be an amino acid, a peptide or water (forming
glutamate). GGT plays a key role in the gamma-glutamyl
cycle, a pathway for the synthesis and degradation of

The primary importance of ALP and GGT is to serve as an
indicator of cholestasis. Cholestasis includes damage to the
bile flow, which can be caused by biliary tract blockages
inside or outside the liver. In a normal system, bile flows
from the liver into the duodenum, and it makes the body free
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glutathione and drug and xenobiotic detoxification. Other
lines of evidence indicate that GGT can also exert a pro-
oxidant role, with regulatory effects at various levels in
cellular signal transduction and cellular pathophysiology.

3. The Study of Pregnant Women
3.1. Steps Taken During Work

* Selection of cases of pregnant women at the University
Hospital Of Obstetrics and Gynecology “Queen
Geraldine”, in Tirana, Albania.

* Study of the clinical cartels of each pregnant woman.

* Division of pregnant women in groups according to age,
hospitalization diagnosis, number of deliveries, phetus
age etc.

* Colection of blood samples using special test tubes
(Containing EDTA or gel test tubes)

¢ Separation of blood serum from sediment.

* Enzyme analysis according to the procedures and work
protocols.

» Statistical data proccesing using different programs
such as SPSS statistics, Descriptive Statistics and
Anova Single Factor

* Interpretation of the results.

3.2. Experimental Part

Serum enzyme analysis of ALP and GGT were done at the:

* Centre of Molecular Diagnostics and Genetic
Researches, University Hospital of Obstetrics and
Gynaecology, in Tirana

* Clinical-Biochemical-Medical
Steljan Buzo”, in Tirana.

Laboratory  “PhD.

4. Material and Methods

We took into consideration 500 cases of pregnant women,
from first to third trimester of pregnancy, from year 2011 to
2013. Serum enzymes such as ALP and GGT were analyzed
using the respectively methods "Beckman Synchron LX 20"
and "Enzymatic colorimetric Activity Kit " [4].

4.1. Laboratory Procedure Manual for ALP

4.1.1. Summary of Test Principle and Clinical Relevance

The LX system uses an enzymatic rate using a 2-amino-2-
methyl-1-propanol (AMP) buffer to measure ALP activity in
serum or plasma. In the reaction, the ALP catalyzes the
hydrolysis of the colorless organic phosphate ester substrate,
p-Nitrophenylphosphate, to the yellow colored product p-
Nitrophenol and phosphate [6,7]. This reaction occurs at an
alkaline pH of 10.3. The system monitors the rate of change
in absorbance at 410 nm over a fixed-time interval. This rate
of change in absorbance is directly proportional to the ALP
activity in the serum. Alkaline phosphatase measurements are
used in the diagnosis and treatment of liver, bone, and
parathyroid disease [8,9].

4.1.2. Specimen Collection, Storage, and Handling
Procedures; Criteria for Specimen Rejection

¢ Interferences: No interference from bilirubin or lipemia.
Do not use hemolyzed specimens.

¢ Separated serum or plasma should not remain at +15°C
to +30°C longer than 8 hours. If assays are not
completed within 8 hours, serum or plasma should be
stored at +2°C to +8°C. If assays are not completed
within 48 hours, or the separated sample is to be stored
beyond 48 hours, samples should be frozen at -15°C to -
20°C. Frozen samples should be thawed only once.
Analyte deterioration may occur in samples that are
repeatedly frozen and thawed.

* A minimum of 0.6 mL serum is needed for the Multi-
Analyte Panel. E. Sample volume for individual test is 5
pl added to 250 pl reagent. F. Sample is run singly as
part of Multi-analyte Biochemistry Pane [10,11,12].

4.1.3. Characteristics of the Method

Method used: Beckman Synchron LX 20

* Quick and simple method

* Requires a minimum of sample preparation

* High precision method

* Uses a wavelength of 405 nm

¢ With a detection limit of 10-250pU

* The kit contains p-nitrophenol standard, to build a
linear calibration curve and to validate the performance
of analysis [5].

4.1.4. Equipment and Instrumentation, Reagent
Preparation

* Instrumentation: Beckman Synchron LX20

* Materials 1. Beckman Synchron CX Micro Sample
Tube (Part #448774) 2. S/P Plastic Transfer Pipet (Cat.
#P5214-10) 3. S/P Brand Accutube Flange Caps (Cat.
#T1226-37)

* Reagent Preparation: Beckman Synchron System ALP
Reagent (Part #442670, 200 tests/cartridge or Part
#476821, 400 tests/cartridge). 1. No preparation
required. 2. When stored unopened at 2-8°C, the
reagent is stable until the expiration printed on the label.
3. When first opened or installed on the instrument, the
reagent is stable for ten days unless the expiration date
is exceeded. 4. do not freeze. 5. Caustic reagent. Avoid
skin contact with reagent. Use water to wash reagent
from skin [13,14].

* Control Material 1. Bio-Rad Liquid Unassayed
Multiqual (Cat. #697, 699). ¢ In use from August 24,
2002 « Thaw new bottle weekly. Mix very well, using
rocker prior to use. * Thawed control is stable 7 days.
Mix well prior to each use [15].

4.1.5. Limitations of Method; Interfering Substances and
Conditions
* Hemoglobin causes lower ALP results. Do not do test if
sample is hemolyzed.
¢ Bilirubin has no significant interference [16]
* Lipemia has no significant interference.
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* Inhibitors of alkaline phosphatase activity include:
oxalates, Hg++, excess inorganic phosphate, bile acids,
some amino acids (e.g., phenylalanine), and urea
[17,18].

4.2. Laboratory Procedure Manual for GGT

4.2.1. Product Description

The y-Glutamyl Transferase (GGT) Enzymatic Assay Kit
is a plate-based colorimetric enzymatic assay for the
determination of the y-glutamyl transferase enzyme in serum
samples. y-glutamyl transferase (GGT) is a metabolic
enzyme expressed primarily in the liver, kidneys and other
organs. Organ damage, especially damage to the liver, causes
the release of this enzyme into the blood [19]. Elevation of
GGT levels is often an indication of liver damage and has
been associated with liver injury as well as pancreatic and
myocardial disorders. GGT is also a very useful tool for
preclinical investigation of experimental drug formulations
and GGT levels are commonly used to monitor and attenuate
the toxic effects of experimental drug formulations in rodents.
The kit uses a spectrophotometric, kinetic assay to detect
changes in y-glutamyl transferase levels directly from serum
samples. The unique features of the kit are: * High sensitivity
and low detection limit [20].

4.2.2. Kit Contents and Storage

The y-Glutamyl Transferase (GGT) Enzymatic Assay Kit
has the capacity for 96 determinations or testing of 42
samples in duplicate (using 12 wells for standards). The kit
also contains enough material to construct two standard
curves. Store the kit at 4°C. The shelf life of the kit is 12
months when properly stored [21,22]. Once the GGT
Reagent Mix is reconstituted the shelf life of the kit is 6
months when properly stored. For more details, see
“Preparation of GGT Reagent Mix”. Kit Contents Amount
Storage Microtiter Plate 1 x 96-well Plate (8 wells x 12 strips)
4°C or room temp GGT Reagent Mix Bottle 4°C pNA
Control 0.4 ml 4°C pNA Dilution Buffer 2 x 1.8 mL 4°C.

4.2.3. Required Materials
* Microtiter plate reader (405 nm)
* Centrifuge (to prepare serum samples)
* Deionized or distilled water
* 1.5 mL microfuge tubes
* Multichannel pipet or repeating pipettor (Optional)
* PBS Sensitivity (Detection Limit)
* Sample Type Detection Limit (U/L)

4.2.4. Characteristics of GGT Enzyme Methods
Method used: Enzymatic, colorimetric Activity Kit
* Uses a wavelength of 418 nm
* With a detection limit 0.5 mIU.
* A quick method (requires 10 minutes for each sample)
* High reproductibility
* Requires only 10 pl serum
* Convenient and simple method [7,8]

5. Results and Discussion

The collected data were divided according to each enzyme
taken into consideration. The total number of pregnant
women was 500.

5.1. Pregnant Women Divided According to ALP and GGT
Values

Data taken from laboratory are collected to build a table
and a chart, in which high risk pregnant women are seen
clearly (see table 3 and 4).

Table 1. Cases divided according to ALP values.

ALP values Condition Nr of cases %
100-290 U/1 Normal values 250 50
> 290 U/l Malnutrition, liver disease 250 50

®100-290 U/
m>290 U/l

Figure 1. Values of ALP expressed in percentage.

Table 2. Cases divided according to GGT values.

GGT values Condition Nr of cases %
8-31U/ Normal values 376 75
>31 U/l Heart, liver damage 124 25

m8--31 U/l
>3] U/l

Figure 2. Values of GGT expressed in percentage.
5.2. Pregnant Women Divided According to Diagnosis

Pregnant women were divided according to maternal
hospitalization diagnosis. The most frequent diagnosis were
cephalic (138 + 18 cases) 29.6% and urinary infection (54
cases) 10.8% (table 3), whereas in cases of GGT, were
cephalic (159 + 10 cases) 33.8% and anemia (37 + 24 cases)
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12.2% [9].

Table 3. Correlation of ALP to hospitalization diagnosis.

* ALP and GGT tests are important to be done to check

bone problems and also liver damage [6].

ALP:100-290 U/l ALP >290 U/
Hospitalization Nr of % Hospitalization Nr of %

. . 0 . . (]
Diagnosis cases Diagnosis cases
Abortion 12 4.8 Abortion 24 9.6
Anaemia 14 5.6 Anaemia 47 18.8
Anomalies 14 5.6 Anomalies 19 7.6
Cephalic 118 47.2  Cephalic 30 12
Twin pregnancy 15 6 Hyperemesis 20 8
Hyperemesis 20 8 Hypertension 22 8.8
Hypertension 21 8.4 Urinary infection 54 21.6
Partus premature 24 9.6 Partus premature 17 6.8
Breech delivery 12 4.8 Breech delivery 17 6.8
Total 250 50 Total 250 50

Table 4. Correlation of GGT to hospitalization diagnosis.
GGT: 8-31 U/ GGT >31U/
Hospitalization Nr of % Hospitalization Nr of %

. . (] . . 0
Diagnosis cases Diagnosis cases
Abortion 20 5.4 Abortion 15 12
Anaemia 37 9.8 Anaemia 24 19.4
Anomalies 26 7 Anomalies 10 8.1
Cephalic 159 42.3  Cephalic 10 8.1
Hyperemesis 25 6.6 Hyperemesis 12 9.7
Hypertension 29 7.7 Hypertension 10 8.1
Urinary Infection 14 3.7 Urinary Infection 11 8.8
Partus premature 47 12.5 Partus premature 20 16.1
Breech delivery 19 5 Breech delivery 12 9.7
Total 376 75 Total 124 25

6. Conclusions

According to the normal laboratory values for ALP:

50% of pregnant women (250 cases) resulted normal
(100-290 U/), of which 47.2% (118 cases) were
cephalic.
50% proved that suffered from liver disease (=290 U /
L), of which 21.6% (54 cases) resulted with urinary
infection.

According to the normal laboratory values of GGT:

75% resulted normal pregnant women (8-31 U / L), of
which 42.3% (159 cases) were cephalic

25% resulted that have had liver damage (=31 U /L), of
which 19.4% were with anaemia.

Micronutrient deficiencies risked leading to irreversible
disorders of phetus development.

Recommendations

Pregnant women, after becoming responsible for the
above risks, must seek medical staff strict execution of
protocols for the prosecution of pregnancy as well as
good-nutrition during pregnancy and also during the
first month after birth.

If there are no nutritional requirements, pregnant
woman will fall in nutrient deficiency.

Nutritional advice would have been more effective for
the mother and her child to be.
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