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GENETIC ASPECTS OF LACTASE PERSISTENCE IN DIFFERENT ETHNIC GROUPS

Aim. The aim of this study was evaluation of
the genetic aspects of lactase persistence (LP) in
persons from different ethnic groups. Methods.
Genealogical and medical information was col-
lected about Ukrainian, Indian, Nigerian, Israel,
Egypt, Palestine, Turkey, Jordan students (n=361)
and their first degree relatives (n=413). Statistical
analysis was carried out by Shapiro-Wilk test, ¥°,
Spearman correlation. Results. The phenotype of
LP was found in 69.9 % of Ukrainians, lactose in-
tolerance - in 7.2 %. The highest LP is observed in
95.2 % of Nigerians, the lowest - Palestinians,
51.9 %. Analysis in all ethnic groups showed that
the number of LP people is less among parents than
among students (r = - 0.529, p <0.05). The LP score
is 72.7 - 95.2 % among Nigerian, Israeli, Egyptian,
Turkish, Indian students, and 60 - 76.5 % among
their parents. The LP phenotype is 50 — 68.8 % and
53.9 — 70.9 % among Ukrainian, Palestinian Jorda-
nian students and their parents. It is likely that
adult-type hypolactasia may appear after 20 years
and older, indicating a high degree of heterozygos-
ity. The highest number of persons with first exog-
amy degree is 82.6-85.5 % among Turks, Palestini-
ans, Egyptians and the lowest value of LP pheno-
type is observed in these groups - 51.9 - 72.3 %, (r
= - 0.786, p<0.05). A positive correlation is deter-
mined between the traits of hypolactasia and first
degree of parents exogamy (r = 0.905, p<0.05). The
changes in metabolic status with age could be a
predictor for multifactorial pathology. Conclusions.
Adult hypolactasia is an age-dependent trait. Rela-
tions between the parameters of LP and the origin
were established.

Keywords: lactase persistence, lactose intol-
erance, exogamy, genotypes.

Continued production of lactase throughout
adult life - lactase persistence(LP) is found at mod-
erate to high frequencies in Europeans and some
African, Middle Eastern and Southern Asian popu-
lations [1,2].Many intolerant individuals could tol-

erate low levels of lactose in their daily
diet [3].According to the National Library of Medi-
cine data, lactose intolerance in adulthood is most
prevalent in people of East Asian descent, affecting
more than 90 percent of adults in some of these
communities[4].Lactose intolerance is also very
common in people of West African, Arab, Jewish,
Greek, and Italian descent.

Currently, it is believed that in different eth-
nic groups the trait of LP is associated with at least
five independent single nucleotide variants in a
regulatory region about 14 kb upstream of the lac-
tase gene [-13910*T (rs4988235), -13907*G
(rs41525747), -13915*G (rs41380347), -14009*G
(rs869051967) and -14010*C (rs145946881)] [5].

The aim of this study was evaluation of the
genetic aspects of lactase tolerance in persons from
different ethnic groups.

Materials and methods

Genealogical and medical information was
collected about Ukrainian, Indian, Nigeria, Middle
East Countries (Israel, Egypt, Palestine, Turkey,
Jordan) students. The number of people participat-
ing in the study was 774, male — 370, female — 404,
ages from 14 to 69 years. The data were divided
into two groups: about students aged 17 to 30 years
old and their parents aged 38 to 67 years old. The
students average age was 22.2 + 1.09 years, parents
- 49.2 £+ 2.74 years. Each group was classified ac-
cording to ethnicity, age, gender, degree of parents
exogamy. The survey on the consumption and as-
similation of cow’s milk and dairy products was
conducted on a scale: from the 1st-always con-
sumed to the 3rd - never consumed. The method of
exogamy degree estimation was described previ-
ously [6].Statistical analysis had been carried out
using Shapiro-Wilk test for normality, Chi-square
test, Spearman correlation.
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Results and discussion

The analysis of the results obtained in the
Ukrainians study indicated that lactose persistence
phenotype is found in 69.9 % of persons and lactase
intolerance — in approximately 7.2 %.The highest
LP phenotype is observed in Nigerians - 95.2 %
and none of them has lactose intolerance. It is de-
tected that only 51.9 % of Palestine subjects were
consuming milk. The proportion of people with
lactose persistence among students and parents in
most countries is not comparable(y2 = 23.56, p=
0.0014).Analysis in all ethnic groups showed that
the frequency of lactose tolerance is less among
parents than among students. A significant negative
correlation between percentage of persons with
lactose persistence and age have been revealed, r =
— 0.529 (p <0.05).0ur results are in world data
trends .It is known that the genotype associated
adult-type hypolactasia, especially associated with
genotype C/C—13910, begins at an early age with a
further decrease to complete loss. Age varies
among ethnic groups, ranging from 1 to 20 years.
Whereas in the literature there are no exact data on
the onset age of a decrease in lactase activity. For
example, a study by Rasinperd H. and employees
showed differences in African and Finnish children
and revealed that the decline of lactase activity was
somewhat earlier in African compared with Finnish
children[7].

In our investigation the LP score is 72.7 -
95.2 % among Nigerian, Israeli, Egyptian, Turkish,
Indian students, and 60 - 76.5 % among their par-
ents. In accordance with the data obtained, it could
be assumed that students from India, Nigeria, Is-
rael, Egypt, Turkey maintain the absorption of lac-
tose longer at a young age, and not lose ability in
early childhood. Really, according Seppo L. al-
though primary hypolactasia normally appears be-
fore the age of 20 years, the decline in lactase activ-
ity may on occasions continue after that age [8]. In
investigation by Bulhdes A. et al. [9]demonstrated
that one of the 10 subjects with the CCGG geno-
type (lactase non-persistence) had negative hydro-
gen breath test, without symptoms. This could be
explained by a slow decrease of lactase levels, with
hypolactasia developing later in life [9].1t is likely
that adult-type hypolactasia may appear after 20
years and older, and could indicating a high degree
of heterozygosity.

The analysis of Ukraine, Palestine and Jor-
dan groups showed that lactose tolerance phenotype
in students and parents are comparable. The LP
phenotype is 50 — 68.8 % and 53.9 — 70.9 % among

Ukrainian, Palestinian Jordanian students and par-
ents. We concluded that students from these ethnic
groups at the age of 20 years have achieved a trait
of lactose tolerance. The results of studies are
shown in Table 1.

An analysis of individuals distribution ac-
cording to the parents exogamy degree (Table. 2)
showed that the highest number of persons with
first exogamy degree is 82.6-85.5 % among Turks,
Palestinians, Egyptians and the lowest value of LP
phenotype is observed in these groups - 51.9 -
72.3 %.

A statistically significant negative correlation
between the parameters of first degree of parents
exogamy and lactose persistence phenotype was
found, r =—0.786 (p<0.05).

In all ethnic groups a statistically significant
positive correlation between the trait of adult-type
hypolactasia and number of persons with the first
degree of parents exogamy is determined, r = 0.905
(p<0.05).

The results obtained about the influence of
the individuals origin on the trait under study may
be related to the effect of the exogamy degree on
the frequency of genetic recombination [10-12].

The tendency for associative marriages has
the effect of increasing the inbreeding level. It leads
to a decrease in genetic diversity, an increase in the
number of similar loci in chromosomes during con-
jugation, and thus to an increase in the recombina-
tion processes associated with chromosome rear-
rangements, and consequently to a decrease the
number of homozygotes [13].The results of our
previous studies have shown that people who con-
sumed milk and dairy products in childhood and
decreased this ability with age had heterozygous
genotypes: CTGA of SNPs- 13910C-T (rs4988235)
and 22018G-A (rs182549) of MCM6gene [6].
Therefore, the results of this study are consistent
with previous findings.

We also proposed that LI should not be re-
garded as an isolated trait but considered as a poss-
ible trigger for further diseases. The change in me-
tabolic status with age could be a predictor for mul-
tifactorial pathology.

Lactose intolerance is the risk factor for frac-
tures and osteoporosis but is also could associated
with gastrointestinal pathologies. Our results ob-
tained previously indicate that patients with CTGA
genotype had osteoporosis and disorders of the
gastrointestinal tract, such as gastritis (43 %), pep-
tic ulcer (29 %), stomach cancer (12.5 %) and oth-
ers [6].
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Table 1. Distribution of milk consumption trait in different ethnic groups

Inhabitants Age range, Consumption of cow’s milk, %
of the coun- min — max, . .
tries years old N Life-long Lose with age Never
17-25
N 21 95.2 4.8 0.0
Nigeria 20.8 +£0.56
38-61
48.0 4+ 028 17 76.5 235 0.0
Average 34.4 38 85.9 14.1 0.0
19-27
Israel 24.0 +£0.51 19 78.9 158 >3
38-63
494+ 118 21 66.8 28.8 4.8
Average 36.7 40 72.8 22.2 5.0
19-27
Palestine 22.5+1.03 8 500 >0.0 0.0
39-67
50.8 + 131 26 53.9 23.1 115
Average 36.7 34 51.9 36.5 5.8
19-24
Eqypt 215+ 065 11 72.7 27.3 0.0
40-61
5174199 9 55.6 44.4 0.0
Average 36.6 20 64.1 35.9 0.0
17-27
13 84.6 154 0.0
Turkey 22.5+0.76
40-69 10 60 40 0.0
49.1+£2.77
Average 35.8 23 72.3 21.7 0.0
22-25
Jordan 23.6£0.22 16 62:5 25.0 12.5
40-67
5104167 18 66.7 22.2 11.1
Average 37.8 34 64.6 23.6 11.8
18-28
_ 9204230 103 81.2 15.3 3.5
India 2062
46.9 + 6.95 61 73.3 20.0 6.7
Average 34.5 164 77.3 17.7 51
17-30
_ 0.9+ .66 170 68.8 25.3 5.9
Ukraine 3866
45.9 4 576 251 70.9 20.8 8.4
Average 33.4 421 69.9 23.1 7.2

Note. N — the number of persons interviewer.
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Table 2. Distribution of persons by degrees of parents exogamy, %

Inhabitants ; Dclal%zee of parents exo?la:rr?y —

Nigeria 18.4 73.7 7.9 0.0

Ukraine 25.5 37.3 29.4 7.8

India 37.3 62.7 0.0 0.0

Israel 75.0 22.5 2.5 0.0

Jordan 76.5 17.7 5.9 0.0

Turkey 82.6 8.7 4.4 4.4

Palestine 84.9 12.1 3.0 0.0

Egypt 85.5 5.0 0.0 0.0
Conclusions The parameters of first degree of parents exogamy
The lactase persistence indices have a nega- have a negative correlation with the lactase persis-

tive correlation with age. Analysis in all ethnic tence and a positive correlation with trait of adult-
groups showed that the number of lactose tolerance type hypolactasia. The obtain results could be the

people is less among parents than among students. basis for future researches.
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TEHETAUYHI ACHEKTH NEPCUCTEHIIII JIAKTA3H V¥ JIIOJEM 3 PI3BHUX ETHIYHUX I'PYIT

Mema. OuiHKa TeHETHYHHUX acMeKTiB JlakTo3HOi TosepanTHocTi (JIT) y mioneit 3 pisHuX eTHiuHUX rpyn. Memoou. Y
JIOCITI/KeHH] 310paHo Ta NpOaHaTi30BaHO T'€HEAIOTiYHy Ta MeJU4Hy iH(opMmamilo 1010 yKpaiHCHKUX, iHIIHCHKHX,
HITepiiChKUX, 13paiTbChKIX, EFUIMETCHKUX, AJICCTUHCHKUX, TYPEUBKUAX, HOPAAHCHKUX CTYICHTIB (n=361) Ta X poaudiB
MIEpIIOTo CTYIeHs cropineHHs (n=413). CTaTUCTHYHUN aHAI3 IPOBEICHO 3 BUKOPHCTAHHAM KPHTEPIF0 HOPMAITBHOCTI
Ilanipo-Vinka, U kpurepito Manma-ViTai, ¥ Ta kopensmiiiHoro anamisy 3a Cripmenom. Pesyasmamu. ®enorun JIT
3ycTpidaeThest y 69,9 % ykpaiHIiB, TakTo3HOI HemepeHocumocTi — y 7,2 %. Haiibinema gactka oci6 3 JIT cmocrepira-
nacst 'y BuOipui Hirepiiiuis — 95,2 %, Haiimenmia — y naigectusiis, 51,9 %. Yacrka 6arbkiB 3 JIT MeHIIa, HXK YacTka
cryzeHtiB (r = - 0,529, p<0,05). ITokasuuk JIT cknaB 72,7-95,2 % muns Hirepidcbkux, i3palibChbKHUX, ETHIETCHKUX, TY-
peubKuX, IHAINCHKUX CTyAeHTIB Ta 60—76,5 % mist ix 6arbkiB. @enorun JIT cepen ykpalHChKUX, TaJeCTHHCHKUX HOP-
JIAHCHKMX CTYIEHTIiB Ta iX 6aThbkiB — 50-68, 8 % Ta 53,9-70,9 %. MMoBipHO, TimoNaKTa3is 1OpPOCIOro THITy pO3BHBa-
eTbes micist 20 pOKiB 1 cTapiiie, 10 MOXe CBITYMTH PO BUCOKUM CTYIIHb TeTepo3urotHocti. Cepen cTyaeHTis 3 Type-
yuuHY, [lanecTnHy, €TUNTy BUSBIEHO HAHOLIBIIY YacTKy 0ci0 3 mepIuoi cTyneHeM exzoramii 6aTekiB (82,6-85,5 %), Ta
HaiimeHuid mokasuuk JIT — 51,9-72,3 %, (r = - 0,786, p<0,05). BcTaHOBICHO MO3UTHUBHUI 3B'SI30K MiXK O3HAKaMH
rirmosiakTasii Ta 4acTKOI0 0Ci0 3 mepIIuM CTyrneHeM ek3oramii 6atekiB (r = 0,905, p<0,05). 3minn merabosiuyHOTO CTaTy-
CY 3 BIKOM MOXYTh OyTH IepeyMOBOIO PO3BUTKY MyIbTH(aKTOpianbpHOI maTomnorii. Bucnoeku. I'inmonakrasis 1opocio-
TO THUITy 3aJIe)KHA BiJ] BIKy 03HaKa. BcTaHOBIICHO 3B's13KH Mik mokazHHKaMK JIT Ta MoXoKeHHSM.

Knrouosi crosa: nakra3Ha MepCUCTEHILIS, JIAKTO3HA HEIIEPEHOCUMICTb, €K30TaMisl, TCHOTHITH.
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