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ABSTRACT

A disaccharide named Lactose which is comprising of galactose molecules
bound to glucose and it has the main significance in animal life because the
main supply of calories from the milk of all mammals, which needs hydrolysis
to its fundamental constituent’'s monosaccharaides via the brush border
enzyme i.e. Lactase. A somatic chromosome is believed to be responsible for
the 2 observable characteristics, with a dominant lactase persistence
allelomorph and a non-dominant lactase restriction allelomorph. the
distribution of the lactase observable characteristics in human populations is
very changeable: however, the geographical regions where lactase
insufficiency or persistence predominates are well planned. Abdominal pain
and bloating remain usually caused by colonic fermentation of unabsorbed
lactose by the micro flora resulting in the production of short chain fatty acids.
Lactase persistence is one in every of the clearest example of niche
construction in humans. Two third of the earth inhabitants are lactose
intolerant because of the adult type of hypolactasia (ATH) by a restricted
serving of milk and farm products in their diet. The further most common
forms of cancers have been discussed as an adverse effect of milk and dairy
foods. The role of dairy foods in inflammatory bowel disease has been
provocative, aboutl/3 of adults hold the capability to digest lactose where as
others failed.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Lactose is a disaccharide involving of galactose
molecules bound to glucose and it has main
significance in animal life as it is the main
source of calories from the milk of mammals
[1].

Lactose needs Intestinal absorption through
hydrolysis to its component monosaccharaides
via the brush border enzyme Lactase. The
action of lactase can be observed at the
intestinal mucosal surface from the 8" week of
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gestation. The lactase action increases by 34"
week of gestation and reaches to highest point
at the time of birth. Lactose digestion is
necessary for infant's health during the
lactation as congenital lactase deficiency can
be proven fatal if not identified immediately
after birth [1].

It is estimated that around 1/3" of adults can
digest lactose hence are lactase persistence or
lactose digesters, whereas, the remaining
cannot digest lactose therefore are said to be
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lactose non-persistence or lactose mal-

digestors [2].

Genetics of Lactose Persistence

In other healthy individuals who have good
history of the milk consumption i.e. a person of
Northwest Europe and Afroarabian travelers,
the persitence activity of lactase is kept at a
similar level that is found in infants. An
autosomal gene is responsible for the two main
phenotypes with a ressesive lactase restciction
allele and a dominant lactase persistance
eallele. The distribution of the lactase
observable characteristics in human
populations is very changeable however; the
geographical regions where lactase
insufficiency or persistence predominates are
well planned [3].

Niche Construction

Niche construction, a process where the
organisms modify their own and each other
niches through their activities and selections.
By altering natural selection pressures, niches
construction generates feedback in evolution.
Lactase persistence is one amongst the
clearest samples of niche construction in
humans. There are many samples of this in
human advancement; however, none are
therefore well studied clear cut in depth and
well supported because of the co-evolution
lactose persistence and dairy farming [7].

Indications of Lactose Intolerance

Usual indications of lactose intolerance
encompass abdominal  pain, diarrhea,
flatulence, bloating, borborygmi, and on some
circumstances queasiness and vomiting. In
uncommon cases, gastrointestinal (Gl) motility
is decreased and individuals can present with
constipation possibly as a consequence of
methane production. Bloating and abdominal
pain is caused by fermentation in the colon of
unabsorbed lactose through bacterial micro
flora which further leads to the production of
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the fatty acid short chain hydrogen,methane,
carbon dioxide thus increasing gut transit time
and intra colonic pressure (Figure 1) [4-6].
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Figure 1. Comparison between normal lactose
digestion and lactose intolerance Problems

related to lactose non-digester.

The symptom which are experienced by
lactose intolerant patients is the outcome,
because of an altered fermentation of lactose in
the colon [8].

Vonk et al. in 2003 done an experiment, they
collect lactose intolerant subjects and divide
them into two groups, due to the harshness of
their indications. One of them described by
diarrhea,while the other group was only
proficient by mild symptoms without diarrhea.
In small intestine the amount of lactose
digestion was not different in both groups,
which shows a very much similar activity and

lead them to the hypothesis of “colon
resistance factor” [8].

Lactose Intolerant Individual and
Osteoporosis

An amount of revision shows that dairy

products and calcium supplement might have
no influence [9, 10] or even any side effects on
body weight [11]. whereas, recent appraisals
and Meta examinations of randomized
controlled trials with or without attendant
energy restriction designate that neither
Calcium nor dairy products consistently support
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weight loss [11-13]. Lactose intolerant
individuals have been associated with a low
number of dairy calcium intake so cause
osteoporosis, although some of the evidence
advise that lactose intolerant should not edge
their calcium intake as some of the individuals
can tolerate some servings of dairy nutrients
[14, 15].

Adult-Type Hypolactasia (ATH)

More or less 2/3" of the population inhabitant is
lactose intolerant because of the adult type of
hypolactasia (ATH) due to their diet without
dairy foods. The common signs and symptoms
i.e. diarrhea and weight loss of ATH patients
are due to bacterial fermentation of unabsorbed

carbohydrate and  undigested lactose.
Moreover, dairy foods are the main source of
protein  vitamins lipid and minerals

predominantly calcium [16].

Colorectal Ovarian and Prostate Cancers

In different biological abnormalities where dairy
farm foods exert a protective or adverse effect,
an assessment between lactose intolerance
and normal individuals has provided a
fascinating body of evidence for valuation of
the bioactive purpose of various dairy farm
ingredients in the formation of health and
disease conditions. Colorectal, ovarian and
prostate cancers are the most shared cancer
forms in which a defensive or adverse effect of
milk and dairy foods has been examined and
discussed for an extended time [17-19].

Inflammatory Bowel Disease and Ulcerative
Colitis

The inflammatory bowel disease IBD, Crohn’s
disease and ulcerative colitis are complicated
conditions with mysterious causes,
pathogenesis involves interactions between a
hereditarily susceptible host and a disturbed
bacterial micro flora resulting abnormal innate
and adaptive immune responses.
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In IBD foodstuff may be important both for
pathogenesis and nutrition although exact proof
is lacking for the former. The role of dairy foods
in IBD has been controversial, about 1/3¢ of
adult have the ability to digest lactose while the
other lose it. The world’s segregation into
lactose digester, lactose mal-digester relates
with a numeral disease, as well as IBD, raising
the query of an accidental event or an
evolutionary transformer of disease similar to
latitudinal distributions. As such unequal
phenotype distributions of lactose digester/
lactose mal-digester in IBD may be an
additional hazard factors for IBD or may prompt
to lactose mal-digester. Patients with IBD may
find that DAIRY foods worsen their symptoms,
leading them and some professionals to
recommend as to reduce the lactose diet [20].
Cystic fibrosis is a very common hereditary
disease in the Caucasian population.

Decline Bone Mineral Density

Reduced bone mineral density is a known
problem in this population, which disturbs the
quality of life and lead to morbidity. Due to a
low number of bone mineral density
pathological fractures and kyphosis can cause,
this can further lead to extreme pain and
reduced lung function. The bone diseases give
the injurious result as it prohibits the
requirement for lung transplantation that is a
lifesaving action for cystic patients [21, 22]. For
reducing the bone mineral density of cystic
fibrotic patients there are many risk factors.
Significant causative conditions include non-
absorption of vitamin D [23] poor nutritional
status, glucocorticoid therapy [24] low physical
activities [25] and the late pubertal
menstruation or initial hypogonadism [26-28].

CONCLUSION

From the current review it can be concluded
that insufficient dietary intake particularly the
diet lacking in dairy foods is associated and
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undoubtedly increases the load of continuing
the lactase intolerance diseases. Though
lactose containing foods is not the only source
of energy or nourishment for our body, still the
specified available dairy foods and its
consumption outline are necessary. The low
dairy food diets are mostly insufficient not only
in calcium but in many other important nutrients
as well. The best way to overcome this low
nutrient in our body is to alter the diet with
similar nutritional substances such as yogurt or
cheese in order to meet our daily needs and
monitor the individual for any symptom or
adverse effect of lactose. In 2002 Jarvis et al.
proposed some strategies for improving
tolerance for dairy foods which states, regulate
the quantity of consumed lactose, do not take
milk alone always drink milk with some meal or
shacks, choose the right dairy food for you, or it
would be much better if you try lactose-free or
lactose-reduced dairy products [28].

REFERENCES

1. Deng Y, Misselwitz B, Dai N, Fox M. Lactose
intolerance in adults: biological mechanism and
dietary management. Nutrients. 2015;7(9):8020-
35.

2. Szilagyi A, Galiatsatos P, Xue X. Systematic
review and meta-analysis of lactose digestion,
its impact on intolerance and nutritional effects
of dairy food restriction in inflammatory bowel
diseases. Nutr J. 2015;15(1):67.

3. Meloni T, Colombo C, Ogana A, Mannazzu MC,
Meloni GF. Lactose absorption in patients with
glucose 6-phosphate dehydrogenase deficiency
with and without favism. Gut. 1996;39(2):210-3.

4. Lomer MC, Parkes GC, Sanderson JD. lactose
intolerance in clinical practice—-myths and
realities. Aliment Pharmacol Ther. 2008;
27(2):93-103.

5. Matthews SB, Waud JP, Roberts AG, Campbell
AK. Systemic lactose intolerance: a new
perspective on an old problem. Postgrad Med J.
2005; 81:167-73.

ISSN (Print) 2521-8514 ISSN (Online) 2521-8484

10.

11.

12.

13.

14.

15.

16.

Vesa TH, Marteau P, Korpela R. Lactose
intolerance. J Am Coll Nutr 2000; 19 (Suppl.
2):165S-75.

Gerbault P, Liebert A, Itan Y, Powell A, Currat
M, Burger J, Swallow DM, Thomas MG.
Evolution of lactase persistence: an example of
human niche construction. Philos Trans R Soc
Lond B Biol Sci. 2011; 366(1566):863-77.

Vonk RJ, Priebe MG, Koetse HA, Stellaard F,
Lenoir-Wijnkoop I, Antoine JM, Zhong Y, Huang
CY. Lactose intolerance: analysis of underlying
factors. Eur J Clin Invest. 2003;33(1):70-5.
Bowen J, Noakes M, Clifton P. Effect of calcium
and dairy foods in high protein, energy-
restricted diets on weight loss and metabolic
parameters in overweight adults. Int J Obes
(Lond). 2005; 29:957-65.

Yanovski JA, Parikh SJ, Yanoff LB, Denkinger
Bl, Calis KA, Reynolds JC, et al. Effects of
calcium supplementation on body weight and
adiposity in overweight and obese adults: a
randomized trial. Ann Intern Med.
2009;150(12):821-9, W145-6.

Barr Sl, McCarron DA, Heaney RP, Dawson-
Hughes B, Berga SL, Stern JS, et al. Effects of
increased consumption of fluid milk on energy
and nutrient intake, body weight, and
cardiovascular risk factors in healthy older
adults. J Am Diet Assoc. 2000; 100(7):810-7.
Trowman R, Dumville J, Hahn S, Torgerson D.
A systematic review of the effects of calcium
supplementation on body weight. Br J Nutr.
2006;95:1033-8.

Lanou A, Barnard N. Dairy and weight loss
hypothesis: an evaluation of the clinical trials.
Nutr Rev. 2008;66:272-9.

Christensen R, Lorenzen JK, Svith CR, Bartels
EM, Melanson EL, Saris WH, et al. Effect of
calcium from dairy and dietary supplements on
faecal fat excretion: a meta-analysis of
randomized controlled trials. Obes Rev.
2009;10:475-86.

Buchowski MS, Aslam M, Dossett C, Dorminy
C, Choi L, Acra S. Effect of dairy and non-dairy
calcium on fecal fat excretion in lactose digester
and maldigester obese adults. Int J Obes. 2010;
34(1):127.

Sanchez B, De Los Reyes-Gavilan CG,
Margolles A, Gueimonde M. Probiotic fermented

RADS J. Pharm. Pharm. Sci.



Lactose Intolerance and Inheritance of Lactase Persistence: A Review

17.

18.

19.

20.

21.

22.

23.

ISSN (Print) 2521-8514

milks: present and future. Int
2009;62(4):472-83.

Robert TG, Taylor M, Sherry B, Phyllis AW.
Cancer statistics, 2000. CA. Cancer J. Clin.
2000; 50:7-33.

Kuokkanen M, Butzow R, Rasinpera H, Medrek
K, Nilbert M, Malander S, et al. Lactase
persistence and ovarian carcinoma risk in
Finland, Poland and Sweden. Int J Cancer.
2005;117:90-4.

Amiri M, Diekmann L, von Kéckritz-Blickwede
M, Naim HY. The diverse forms of lactose
intolerance and the putative linkage to several
cancers. Nutrients. 2015; 7(9):7209-30.

Szilagyi A, Galiatsatos P, Xue X. Systematic
review and meta-analysis of lactose digestion,
its impact on intolerance and nutritional effects
of dairy food restriction in inflammatory bowel
diseases. Nutr J. 2016; 15(1):67.

Aris RM, Merkel PA, Bachrach LK, Borowitz DS,
Boyle MP, Elkin SL, Guise TA, Hardin DS,
Haworth CS, Holick MF, Joseph PM. Guide to
bone health and disease in cystic fibrosis. J Clin
Endocrinol Metab. 2005; 90(3):1888-96.

Gore AP, Kwon SH, Stenbit AE. A roadmap to
the brittle bones of cystic fibrosis. J
Osteoporos. 2010;2011:926045.

Ott SM, Aitken ML. Osteoporosis in patients
with cystic fibrosis. Clin Chest
Med.1998;19:555-67.

Dairy J.

ISSN (Online) 2521-8484

24.

25.

26.

27.

28.

Conway SP, Morton AM, Oldroyd B, Truscott
JG, White H, Smith AH, Haigh I. Osteoporosis
and osteopenia in adults and adolescents with
cystic fibrosis: prevalence and associated
factors. Thorax. 2000; 55(9):798-804.

Aris RM, Lester GE, Caminiti M, Blackwood AD,
Hensler M, Lark RK, et al. Efficacy of
alendronate in adults with cystic fibrosis with low
bone density. Am J Respir Crit Care Med.
2004;169:77-82.

Bhudhikanok GS, Wang MC, Marcus R, Harkins
A, Moss R, Bachrach LK. Bone acquisition and
loss in children and adults with cystic fibrosis: a
longitudinal study. J Pediatr. 1998;133:18-27.
Madry E, Krasinska B, Drzymata-Czyz S, Sands
D, Lisowska A, Grebowiec P, et al. Lactose
malabsorption is a risk factor for decreased
bone mineral density in pancreatic insufficient
cystic fibrosis patients. Eur J Hum Genet. 2012;
20(10):1092.

Jarvis JK, Miller GD. Overcoming the barrier of
lactose intolerance to reduce health disparities.
J Natl Med Assoc. 2002;94(2):55-66.

RADS J. Pharm. Pharm. Sci.



