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ABSTRACT

Objectives: Our goal was to contribute to the production of reference values of plasma or serum
biochemical markers by determining the reference values of gamma-glutamyl transferase (GGT),
aspartate aminotransferase (ASAT) and alanine aminotransferase (ALAT) in young Congolese
presumed to be healthy.

Methods: 250 young Congolese presumed to be healthy (125 boys and 125 girls) aged 15 to 25
participated in the study. They were selected according to anamnestic and clinico-biological criteria.
Samples were taken on a tube containing EDTA and the resulting plasma was stored at -20 ° C. The
KENZA MAX spectrophotometer was used to analyze GGT, ASAT and ALAT. The median and the
2.5-97.5 percentiles were used to set the reference limits for each enzyme. The benchmarks
determined were compared with those reported by other Africans, Europeans, Indians and Americans.
Results: The established reference values were: GGT 12.15-61.85 IU/L for boys and 7-51.95 IU / |
for girls (p<0.0001); ASAT 21.60-94.85 IU/L for boys and 17-84.85 IU/L for girls (p = 0.0003);
ALAT 8.30-74.40 IU/L for boys and 8-53.85 TU/L for girls (p<0.0001). In addition, the comparison
between our values and those of other populations showed significant differences.

Conclusion: Our results underline the importance of establishing reference values for plasma
enzymes specific to the Congolese population. The use of the values established in the ’other
populations could induce errors of judgment by excess or by default.

Keywords: Gamma-glutamyltransferase, Aspartate aminotransferase, Alanine aminotransferase,
Reference values, Congo.

INTRODUCTION including the Congo, use RVs established
Reference values (VR) are essential from European and American populations

in clinical diagnosis, laboratory monitoring, [2, 3].

management of therapy and assessment of Although these values can be used in

drug toxicity [1]. Many African countries, African hospitals, they remain questionable
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due to the polymorphism of protein
synthesis expression and the stratification of
populations in tropical environments. If we
add to this the notion of intra-individual,
inter-individual, intra-racial and inter-racial
biological variability, we understand why
the use of the reference values of a given
population on another group of individuals
could induce errors of judgment by excess
or by default [4, 5].

However, at present, there are no
systematic RVs for young Congolese.
Gamma-glutamyltransferase (GGT),
aspartate aminotransferase (ASAT) and
alanine aminotransferase (ALAT) are
important clinical indicators, especially in
the assessment of iatrogenic toxicity during
treatment of early stage active pulmonary
tuberculosis [6]. Hence the interest of this
preliminary study, which contributes to the
production of reference values for plasma or
serum biochemical markers in presumed
healthy young Congolese.

MATERIAL AND METHODS
Type, scope and period of the study

This was a cross-sectional and
descriptive study, carried out in the
biochemistry service of the National Public
Health Laboratory (LNSP) of Brazzaville
during the period from September to
December 2013.

Study population

The study population consisted of
250 young Congolese presumed healthy,
selected in the biochemistry service of the
National Public Health Laboratory (LNSP)
of Brazzaville. They were selected
retrospectively  from  the  following
anamnestic and clinico-biological criteria:
HIV serology and negative hepatitis B,
absence of any disease or metabolic
diseases, no medication (anabolic, etc.),
alcohol, tobacco, absence of pregnancy or a
particular physiological state, absence of
risk factors such as obesity, non-practice of
intensive exercises.

Collection methods and sampling
techniques

The samples were taken from
subjects fasting for about 12 hours, in a
seated position. A volume of 3 to 4 ml of
blood was collected in a tube containing
EDTA and then centrifuged at 3,000 rpm for
5 minutes by the MODEL 90-1 centrifuge.
The resulting plasma was aliquoted and
stored at -20 ° C until use. Thawing was
only performed during the assay. Enzyme
activities were measured by the Kenza Max
spectrophotometer, following the protocols
of the manufacturers Cypress Diagnostics
for GGT and, Biolabo for ASAT and
ALAT.

To minimize errors in assays,
reliability (accuracy and precision) was
reassessed according to specifications and
acceptability standards for use in validation
of techniques [7] using the manufacturer's
normal control serum Human. The
reliability of the techniques is reflected by
the observed means and the coefficients of
variation which have been interpreted in
relation to the coefficients of variation
reported by Vassault [7].

Statistical analyzes

Student's t test re-evaluated the
accuracy by comparison between the target
values and the observed mean values of the
control serum, at risk oo = 0.05. The intra-
serial  (repeatability) and inter-serial
(reproducibility) coefficients of variation
(CV) were calculated for the reassessment
of the precision of the methods used. The
median and center value of the 95th
percentile (2.5 and 97.5 percentiles) were
determined to set the reference limits for
each enzyme. The 95th percentile values
were taken as the reference values. The
Mann-Whitney nonparametric test was used
to determine gender differences with a
significance level p < 0.05.

Ethical considerations

The data were collected
anonymously and confidentially. The
privacy and confidentiality of the
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respondents were safeguarded. The three
fundamental principles of ethics were
respected at the time of the study, namely:
the principle of respect for the person, that
of beneficence, and that of justice. The
protocol for this research study was
conducted in accordance with the
Declaration of Helsinki and approved by the
Committee for Ethics and Research in
Health Sciences (CERSSA).

RESULTS
Description of the sample

There were 125 boys and 125 girls
whose mean age was 19.99-1.94 years with
the extremes being 15 and 25 years old. The

average age of the girls was close to that of
the boys, respectively 19.54 + 1.83 years
and 20.43 + 1.96 years.

Reliability of methods

The re-evaluation of the accuracy
and precision of the analytical methods used
presented in has shown that they are reliable
and allow to exclude analytical biases
(Table 1) For the accuracy, the comparison
between the target value of the control
serum and the mean obtained shows that
there is no significant difference between
these values. The intra-serial (repeatability)
and inter-serial (reproducibility) CVs are
between 0.08 and 0.34 (Table 1).

Table 1. Assessment of the reliability of the methods used.

Constituents Precision (n = 18) Précision
analyzed Accuracy Intra-series Inter-series
(n=18) (n=18)

Control serum target value | Observed mean | tc Ccv Ccv
[(S120)) value (UI/l)

GGT 41.30 47.67 0.25™ 0.13 0.21

ASAT 25.80 23.44 0.29™ 0.08 0.11

ALAT 24.20 22.50 0.18™ 0.10 0.34

tcal: calculated t (t0.05 = 2.110; dof = 17); NS: not significant; CV: coefficient of variation

The baseline plasma gamma-glutamyltransferase (GGT) values determined in boys
are significantly higher than those in girls (p<0.0001) (Table 2).

Table 2. Reference values (1U /1) of the constituents analyzed

Variable Over all Male Female p
Me(P2.5-97.5) | Me(P2.5-97.5) | Me(P2.5-97.5)

GGT (UI/L) 22(8.00-53.00) | 26(12.15-61.85) | 19(7.00-51.95) | <0.001

ASAT (UI/L) | 59(17.00-94.00) | 62(21.60-94.85) | 55(17.00-84.85) | 0.003

ALAT (UI/L) | 19(8.00-63.00) | 25(8.30-74.4) 17(8.00-53.85) | <0.001

DISCUSSION
Study sample size

The size of the study sample (n =
250) confirms to the IFCC-LM and CLSI
guidelines which recommend including at
least 120 subjects per class or subclass for
establishing values of reference [8, 9].
Recently, Sujata W. et al. in India [19]
conducted a study with a similar size to ours
(n = 250).

Reliability of analytical methods

The re-evaluation of the accuracy
and precision of the analytical methods used
presented in has shown that they are reliable
and allow to exclude analytical biases
(Table 1) For the accuracy, the comparison
between the target value of the control
serum and the mean obtained shows that

there is no significant difference between
these values. The intra-serial (repeatability)
and inter-serial (reproducibility) CVs are
between 0.08 and 0.34, which confirms that
these methods have acceptable precision
compared to the CVs reported by Vassault
et al. are respectively less than 3.8 and 5 [7].

Reference values

The Dbaseline plasma gamma-
glutamyltransferase (GGT) values
determined in boys are significantly higher
than those in girls (p<0.0001) (Table 2).
This difference could be due to additional
production of the enzyme from the prostate
gland, a gland found only in boys [10]. This
result is consistent with those reported in
East Africa by Saathoff et al. [11] and Eller
et al. [12]. The baseline plasma aspartate
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aminotransferase (ASAT) and alanine
aminotransferase (ALAT) values
determined are also significantly higher in
boys than in girls (Table 2): ASAT (p =
0.0003), ALAT (p<0.0001). The sex-related
variation of these enzymes is known to exist
due to genetic factors and muscle mass
which is higher in boys than in girls [5, 10].
Similar results have been reported in black
populations from Kampala in Uganda [12],
Kericho in Kenya [13] and Mbeya in
Tanzania [11]. The comparison between the
reference values of the present study and

those reported by other African authors
(Table 11l) shows that our reference
intervals of GGT approach those determined
by Dosso et al. in Ghana [14] and Juma et
al. in Kenya [10]. On the other hand, the
97.5 percentile value reported by Saathoff et
al. in Tanzania [11] is significantly higher
than that of our series. Our baseline values
of ASAT and ALAT determined (Table 3)
are significantly higher than those
determined in Ghana [14], Tanzania [11],
Mozambique [15] and Kenya [10].

Table 3. Reference values (1U / L) of the different enzymes in the selected countries.

Countries
Constituents analyzed | Present study | Ghana [14] | Tanzania [11] | Mozambique [15] | Kenya
15 -25 years 18-59 years | 19-48 years 18-24 years 18-50 years
GGT
Male 12.15-61.85 9-71 9.3-120.8 ubD 6-69
Female 7-51.95 6-53 7.3-1.8 UD 7-49
Male & female 8-53 7-61* 8.1-107.8* ub 7-66*
ASAT
Male 21.60-94.85 17-60 15.2-53.4 16.80-4 5.50 16-47
Female 17-84.75 13-48 13.5-35.2 13.50-37 déc-33
Male & female 17-94 14-51* 14.3-48.1* 13.70-42.80* 13-44*
ALAT
Male 8.30-74.40 8-54 9.1-55.3 6.50-53.20 9-42
Female 8-53.85 6-51 6.7-44.9 4.80-38.50 6-27
Male & female 8-63 7-51* 7.7-48.3* 5-48.20* 7-39*

UD: undefined; *: significant difference linked to sex (p<0.05).

The differences observed between
these African countries could be explained
by the characteristics of the populations
studied, such as the size of the sample,
which varies widely for the different

studies; age groups that are not identical;
analytical techniques which do not always
have the same resolving powers; eating
habits ; eco-climatic conditions; geographic
origin and ethnicity [16, 17].

Table 4. Distribution of the percentiles of the three enzymes according to countries outside Africa

Constituents analyzed | Percentiles 2.5 — 97.5 (Ul/1)
Present study | France [20] | Inde [18] U.S.A[19]
15— 25 year ub 15-60years | UD
GGT
Male 12.15-61.85 | UD 6.76 — 51.09 ub
Female 7-51.95 ubD 3.92 - 48.70 ub
Male & female 8 —53 <35 5 —50.60* 1-94
ASAT
Male 21.60-94.85 | UD 14 -55 ub
Female 17 - 84.75 ub 13 -50.43 ub
Male & female 17-94 5-40 13 - 52.80* 0-35
ALAT
Male 8.30 — 74.40 UubD 16.80 — 45.50 ubD
Female 8 — 53.85 ub 13.50 — 37 ub
Male & female 8 — 63 5-35 13.70-42.80* | 0-35
UD: undefined; *: significant difference linked to sex (p<0.05).
The comparison  between the Indians reported by Yadav et al. [18]. In

reference values of our study and those of
countries outside Africa (Table 4) shows
that our reference intervals of the GGT are
significantly high, compared to those of the

contrast, the 97.5 percentile value of GGT
reported by Kratz et al. in the USA [19] is
significantly higher than ours. In addition,
the reference value of the European GGT
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[20] is lower than that of our series. It has
been reported that GGT is twice as high in
Africans as in Europeans [21]. The ASAT
and ALAT reference values of our sample
(Table 1V) are significantly high, compared
to those of Europeans [18], Indians [20] and
Americans [19].

Studies show that
differences  between the values of
biochemical  parameters of  African,
European, Indian and American [14-17, 19].
These differences are believed to be due,
among other things, to nutritional,
environmental and genetic variations [5,
22]. Also an elevation of enzymes in black
Africans could be the result of the perpetual
infectious and parasitic attacks to which
they are exposed [5, 23]. These values
should be confirmed by further studies.

there are

CONCLUSION

The differences observed in this
study between our reference intervals and
those of other studies indicate the interest of
establishing reference values of plasma
enzymes specific to the Congolese
population. Thus, the use of reference
values from other populations could induce
interpretation bias in bioclinical analyzes
because of the divergence of the ecosystem
specific to each human group, and genetic
polymorphism. The problem that arises is
the transferability of the reference values.
This study therefore emphasizes the need to
produce reference values specific to each
African country or region, such as the
Congo Basin for better patient management.
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