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Abstract

Abstract

Background: Type Il is the most common form of diabetes. Millions of people

around the world have been diagnosed with Type 1l diabetes, and many more remain
undiagnosed. People with diabetes are at a greater risk of developing cardiovascular
diseases such as heart attack and stroke. The fermented dairy products consumed
today are generated through controlled microbial culturing and enzymatic conversions
of major and minor milk components. Several study was reported that there are
associated between Diabetes Millions and microorganism.

Objective: The objective of study was to estimate the effect of Yoghurt on the

glucose measurement and lipid profile in DM 2 Patient

Materials and Methods: The study included 9 patients aged >30 years with T2DM.
The patients were administered probiotic (Nana Ative) daily for 30 days, which
consisted of probiotics microorganism strain. The patients were examined for clinical
assessment such as (Skin, Hair, Nail and Eye), Anthropometric assessments such as
(Weight, Height, BMI and Body Fat) and the laboratory assessment such as (TC, TG,
HDL, VLDL, Estimated Average Glucose, HOMA-IR and FBG)

Results: The consumption of probiotic (Yoghurt) caused a powerful significant
decrease in TG (210.56 in the begging to 141.89 mg/ dL in the end of experiment) and
TC concentrations (177.89 in the begging to 168.13 mg/ dL After 4 week) in Yoghurt
after the 4 weeks of intervention period. The BMI and body fat of participates were
increased while the Fast Blood Glucose (FBG) in DM patient treated with Yoghurt
were increased. HOMA-IR and HbA1C in DM patient treated with Yoghurt were
increased after the 4 weeks of intervention period. The VLDL and LDL were
Decrease during the experiment while HDL were Increased after the 4 weeks of

intervention period

Conclusion: This study found that, the consumption of Yemeni yoghurt was increase
HOMA-IR, HbA1C, EAG and FBG while decrease the lipid profile.

Key words

Yoghurt, Diet, BMI, DM2, Yemen



TAS goma

Gl (papa (B Ogadl lig€ay S Ao galil) B dligugall il
(B s

oaildll

o 8 LSl gl g lend SV gall s SEI gall e Sl el PIIEY
GBS I Y5 ¢ S g5l e @Sl Gy dllal) Jea paladl) e el dilal
Gl ahels Ll Lmje S8 Rl oy Oplad) (aladY) L uadde e
Bradall LY clatie 2l LA ledl) A€ally Auldl clgll e Ligeall Lae gVl
ol Ayl cDlsally LN daaldl) dug Kl del)3ll DA (e asall ASlgiadd)
Gare O A dlia o @) S bl e waell ehal & Assilly dawd )l Culall

Al B3l Al ISy (5K

b Ol Cligas 5oSolal) s el o (ealil) il i ) Al cibaa sciag

S gl e (Sl iy

Sl e Ol Gle 25 ge anjlecl 05 are 9 duhall cilad zdasd) G hg Algal)
and g 30 5ad Lag (Nana Ative) cliigug nll ocayll elac) & . JGI gaill (ha
Oill) Jie dslenal) Clasiilly (Gaelly J8USYIg sailly Alall) Jia gyl aaiill oaaal
Ol ¢ Jgsiadell) Jie dopaall Gleniilly (aadl 9835 auad) AES Hd509 Jshalls
Lugiall i as (apiidly AN midieg BUESI adiye gyl ¢ AEAN
(Blall Sl 2aS ¢ (plguiV) daglia ¢ 3sSslal)

e BN Gaall (B (58 (gyine palidd) (A ((gaLl)) hiisng l) Digind und 13l
177.89 (o Js s sSl) 4saS 5 Anpll Aylgs 3 s [ ane 141.89 1) 210.56
5 bl sSslall duaig avall (15835 auall ABS Hage 23 . il [ aae 168.33 )



ald 4 30 (el el DM (asge b clgai) daslia 5 5sSslall Jaugiall s
Ayl (e galed 4 22y HDL oy Lai duyail) ol LDL 5 VDL (mdas) .duyaill (g

Qsadg awall AL Hh50 (e A Sadl gab3l Dlgial O Auhyall sda Ciaag rduaMAl)
bl ae oVl daglie 5 jsSolall dasgiall i g alleall HSolall dawsy awad)
cple JSd Jy sl oSl (50l (Sine

Laliza) clalsl)



Abbreviations

BMI Body Mass Index

WHO The World Health Organization
Kg Kilogram

Yr Year

BF Body Fat

LDL Low Density Lipoprotein
HDL High Density Lipoprotein
VLDL Very Low Density Lipoprotein
% Percentage

m2 Meter square

M Meter

et al. et alia (and associates)

Etc (et cetera) and the others

Fig. Figure

i.e. (ed est) that is

Ml Milliliter

Mm Millimeter

SD Standard deviation

Sec Second

M Mean

AOAC Association of Official Agricultural Chemists
Cm centimeter

Mins minutes

DM Diabetes Mellitus

TC, Total cholesterol

TG, Triglyceride

pl Microliter




Mg Microgram
EAG Estimated Average Glucose
HOMA-IR Homeostatic Model Assessment for Insulin

Resistance

FBG

Fast Blood Glucose




List of Tables

TABLE PARTICULARS PAGE
NO. NO.
Table 3:1 The materials used in experiment 20
Table 3:2 The Instruments used in experiment 20
Table: 4.1  Baseline characteristics of study participants. 26
Table: 4.2  The anthropometric measurements of volunteers 29
Table 4.3 The Anthropometric Measurements of VVolunteers 29
Table 4.5 Laboratory assessment of DM 2 patient 30




List of Figure

TABLE PARTICULARS PAGE
NO. NO.

Fig. 4.1 Evaluation of Weight (Kg) in DM patient treated with 27
Yoghurt

Fig. 4.2 Evaluation of BMI in DM patient treated with Yoghurt 28

Fig. 4.3 Evaluation of Body Fat % in DM patient treated with Yoghurt 28

Fig. 4.4 Evaluation of HOMA-IR in DM patient treated with Yoghurt 31

Fig. 4.5 Evaluation of Estimated Average Glucose in DM patient 31
treated with Yoghurt

Fig. 4.6 Evaluation of Fast Blood Glucose (FBG) in DM patient 31
treated with Yoghurt

Fig. 4.7 Evaluation of Total Triglyceride (TG) in DM patient treated 32
with Yoghurt

Fig. 4.8 Evaluation of Total Cholesterol (TC) in DM patient treated 33
with Yoghurt

Fig. 4.9 Evaluation of HbA1C in DM patient treated with Yoghurt 33

Fig. 4.10 Evaluation of HDL in DM patient treated with Yoghurt 34

Fig. 4.11 Evaluation of VLDL in DM patient treated with Yoghurt 34

Fig. 4.12 Evaluation of LDL in DM patient treated with Yoghurt 35




List of Photo

PHOTO PARTICULARS PAGE
NO. NO.
Photo 3:1  Photo of Yoghurt 21
Photo 3:2  Photo of Mindray BS-240 23
Photo 3:3  Bio-system BTS 350 23
Photo 3:4  Photo of AlcCheck Pro Glycohemoglubin Analyzer 24
Photo 3:5  Cobas e 411 analyzer 24




Contents

Abbreviations

List of Tables

List of Figures

List of Photo

Chapter I  INTRODUCTION......ccoiiiiiiiiiiieieeie e rens .1-3

11 L7 4 15PN 1

1.2 Amofthe Study.....cooooiiiii 3

1.2.1  General ObJeCtiVES. ...ttt ittt ettt et e e e 3

1.2.2  SPecific ODJECHIVES. ... euuetiit ittt 3

Chapter I REVIEW OF LITERATURE.......cccooi ittt 4-17
2.1. DIADEIES IMEITTTUS ... e 4
2.1.1.  Definition of Diabetes Mellitus ..........cooiiiiiiiiiiiiinireee e 4
2.1.2.  Classification and diagnosis of diabetes...........cccccevvveviiviiiieiiieiecc e, 4
2.1.2.1. TYPe FAIADELES. .....ei et 4
2.1.2.2. TYPE I AIADELES ... 5
2.1.2.3. Gestational diabetes Mellitus (GDM) .........cccoveiiiiiiiiieiciee e 5
2.1.3.  Diagnostic Tests for Diabetes Mellitus ...........ccocoviiiiiiiiiiieic e, 6
2.1.4.  Prevention / Delay of Type Il Diabetes..........ccceveiiiiiiiciiciece e, 7
2.1.5.  Old and new approaches to treatment............cccecveeiieiiecieesie e 7
2.1.5.1. Pharmacological treatMment ...........ccouririeiiiie i 7
2.1.5.1.1.INSULIN TNEIAPY ...cviiiiiiieiete et 8
2.1.5.1.2.Non-Insulin Diabetes Treatment ...........cccceoeiiiiiiiiiiiecc e 9

2.1.5.2. Non-pharmacological treatment ...........ccccccvviiieiiiiiiie e 9



2.1.6. Dietand Diabetes Mellitus ...........cccooiiiiiiiiiiici e 10
2.1.7. Exercise and Diabetes Mellitus ...........ccccooiiiiiiiiiiiccee e 11
2.2. DAINY PIrOGUCTS ....c.eeiveiiieiieieeee sttt 11
2.2. 1. INrOAUCTION ..ot 11
2.2.2.  Fermented dairy ProdUCES .......cccoveiiiieieeie e 12
A T (oo [ SRS PPR PP 13
2.2.4.  The definition of ProbiotiCS..........ccociiiieiiiiieieeee e, 14
2.2.5. Desirable properties for a probiotiC Strain ...........c.ccoovveieiiienineseceee, 14
2.2.6.  ProbiotiC ProdUCTS..........coveiiiiiieee st 16
2.2.7. Beneficial effects of probiotiCS..........cccvvveviiiiiiicie e 16
2.2.8.  Nutritional DENETILS ......cveiieiiii e 16
2.2.9.  TherapeutiC DENETIS .......coiiiiie e 17
Chapter 11l MATERIAL AND METHODS.........ccccoiiiiiiiieene e 20-24
3.1 IMIBEETTAL ... 20
3.2. INSTFUMIBINTS ... 20
3.3. SAMPIE SIZE .. e 20
3.4. NULFITIONAL BSSESSMENT......c.eeiiiiiiiieicsie e 21
3.5. ClNICAl ASSESSIMENTS ...ttt 21
3.6. ANtNrOPOMELIIC ASSESSIMENTS ......couveiieeeie ittt 21
36. L. HEIGNE o 21
3.6.2.  WBIGNT oo 21
3.6.3. B 22
I S | PRSP URRTRRR 22
3.7. Laboratory @SSESSIMENTS ........ceiiiiiieieie ittt 22



3.7.1.  SaMPIe COHECLION ..o s 22
T A I T ] (oo L1 SRS 23
3.8. Data Analysis and Statistical Methods ..........ccoovieniininiiniiec e 24
3.9. Ethical CoNSIAEration ..o 24
Chapter IV RESULTS AND DISCUSSION.......cccoiiiiiniiiinieieniene e 26-36
4.1. Baseline characteristics of study partiCipants. ..........ccccocevveevveresieeseese e 26
4.2. Clinical assessment of DM Patient ...........cccoovivriiiiieieiene e 27
4.3. The anthropometric measurements of PatientS.........ccccevvvereneninenineeeeen, 27
4.3.1. Effects of yoghurt on the Weight of the DM2 patients ..........c.ccccccovevvevvenenne. 27
4.3.2.  Effects of yoghurt on the BMI of DM2 patients ...........ccccocevvvveveeveiieieesnene 27
4.3.3.  Effects of yoghurt on the Body fat of the DM2 patients .............cccccoovrvenennnn. 28
4.4. The laboratory measurements of Patients...........ccoovvveieienenc e, 30
4.4.1. Effects of yoghurt on the HOMA-IR of the DM2 patients............cc..ccceuvennne. 30
4.4.2. Effects of yoghurt on the Estimated Average Glucose of the DM2 patients .30
4.4.3. Effects of yoghurt on the Fast Blood Glucose (FBG) of the DM2 patients....31
4.4.4. Effects of yoghurt on the TG of the DM2 patients..........cccccoceviriieninnenieennnn, 32
4.45. Effects of yoghurt on the TC of the DM2 patients.........c.cccceovevveveiieeivennenne. 32
4.4.6. Effects of yoghurt on the HbALC of the DM2 patients..........c.ccccevevevivenenne. 33
4.4.7.  Effects of yoghurt on the LDL and VLDL of the DM2 patients..................... 34
4.4.8. Effects of yoghurt on the HDL of the DM2 patientS...........ccccocevvrivnnnnniennnn. 36
Chapter V SUMMARY AND CONCLUSION .....cccoooiiiiiiiieieeeee e 37-37

REFERENCES...... ..o I-Xiil



Chapter-I

Introduction




Chapter-I

Introduction

1.1 Overview

The global prevalence of type 2 diabetes mellitus (T2DM) is projected to grow
beyond 700 million patients by 2045 (IDF, 2020), at a cost to society of greater than
two trillion US dollars (Bommer et al., 2018). The World Health Organisation (WHO)
and the United Nations (UN) have made T2DM prevention a top health priority
(WHO, 2016). One in fifteen individuals in the United Kingdom (UK) has a diagnosis
of diabetes, of which T2DM accounts for around 90%, a current cohort of greater than
three million people. Population estimations suggest one million patients already
suffer from undiagnosed T2DM. Of these cases, 60% are considered preventable
through lifestyle and dietary intervention [5]. Obesity, central adiposity and body
mass index (BMI) play a pivotal role in the pathophysiology of T2DM, a chronic
metabolic disease characterized by hyperglycemia and associated with insulin
resistance and/or insufficient pancreatic insulin production (ADA, 2010).
Unrecognized or suboptimal T2DM may lead to both micro- and macro vascular
complications associated with hypertension, renal failure, susceptibility to infection,
limb amputations and blindness with their subsequent disability (Lederberg and
McCray, 2001).

Dairy products are one of the main trends in the food industry, in addition to
be widely consumed and recognized as health promoters (Yilmaz-Ersan et al., 2020),
they also represent one of the largest segments of the functional food market (Akin
and Ozcan, 2017).

Yogurt is one of the fermented milk products best known for being a
functional food and probiotics, therefore, overtaking a great market success level
overall compared to other probiotic products (Parvarei et al., 2021),

Its nutritional composition is rich in vitamins, minerals and proteins of high
biological value, being available in various textures and flavors (Fabersani et al.,
2018).
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The yogurt production occurs from the coagulation and gelling of milk, which
occurs through the action of the bacteria Streptococcus thermophilus and
Lactobacillus delbrueckii subsp, which ferment lactose, producing organic acids such
as lactic acid and bioactive peptides contributing to the unique flavor and texture and
characteristic of yogurt (Yerlikaya et al., 2021).

The yogurt is considered an excellent vehicle for probiotic microorganisms
and can be classified into two groups, which are standard culture yogurt and probiotic
yogurt, therefore probiotic cultures in yogurt must remain alive in adequate numbers
from the time of manufacture to consumption (Fazila, et al., 2018). According to
Global Market Insights (2020), the size of the global market for probiotics exceeded
$2 billion globally in 2018 and it is estimated to grow by more than 7.3% between
2019 and 2026.

The word "probiotic* comes from the Greek language "pro" and "bios",
meaning "for all life", in other words, each substance or organism that prolongs life
(Asgari et al., 2020). According to the Food and Agriculture Organization of the
United Nations (FAO) and the World Health Organization (WHQO) (2002), probiotics
are "live microorganisms that provide health benefits to the host when administered in
adequate amounts”. Therefore, in recent years new definitions have been added to
probiotic terminologies, such as 'para-probiotics' (dead/inactivated cells of probiotics)
and 'post-biotics' (healthy probiotic metabolites) (Zendeboodi et al., 2020).

The concept of probiotics is to restore and maintain a microflora advantageous
to the human body. Probiotics are found in a number of fermented dairy products,
infant formula, and dietary supplements. Basic research on probiotics has suggested
several modes of action beneficial for the human body and clinical research has
proven its preventive and curative features in different intestinal and extraintestinal
diseases (Broekaert and Walker, 2006).

Chronic diseases cause considerable disablement in patients and represent a
substantial economic burden on healthcare resources. Research has demonstrated a
crucial role of nutrition in the prevention of chronic disease. Thus, positive, strain-
specific effects of probiotics have been shown in diarrheal diseases, inflammatory
bowel diseases, irritable bowel syndrome, and Helicobacter pylori-induced gastritis,

and in atopic diseases and in the prevention of cancer.
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As the majority of probiotics naturally inhabit the human intestinal microflora,
their use has been regarded as very safe. However, in view of the range of potential
benefits on health that might be achieved by the use of some probiotic bacteria, major
and thorough evaluation is still necessary (Broekaert and Walker, 2006).

1.2 Aim of the Study

1.2.1 General Objectives

The objective of study was to estimate the effect of Yoghurt on the glucose

measurement and lipid profile in DM 2 Patient

1.2.2 Specific Objectives

Specific objectives of study were as following:

1. To determine the impact of probiotic in the nutritional assessment of DM 2
Patient

2. To determine the impact of probiotic in the anthropometric measurement of
DM 2 Patient

3. To determine the impact of probiotic in the laboratory assessment of DM 2
Patient

BTN

International Malaysian University Page | 3



Chapter-IT




Chapter-II

Review of Literature

2.1. Diabetes Mellitus
2.1.1. Definition of Diabetes Mellitus

The terms “Diabetes” and “Mellitus” are derived from Greek language.
“Diabetes” denotes “a passer through, a siphon” whereas the “Mellitus” means
“sweet”. It is believed that Greeks entitled it such way, due to the exaggerated
urine proportions produced by diabetic patients which attracted flies and bees
(Piero et al 2015; Patlak, 2002). From the very first described case of DM 3000
years ago by the ancient Egyptians and Araetus of Cappadocia (81-133AD) to
1675 when British Thomas Willis rediscover the sweetness of urine and blood of
patients (Ahmed, 2002: White, 2014). since now huge improvement in the
knowledge for DM has been achieved. Some theories support that economicé and
insurance? status would play a major role on the express of DM (type II).
Moreover a recent study showed that race would also have an important factor on
DM prevalence (type | and I1) (Heidemann, et al., 2016)..

2.1.2. Classification and diagnosis of diabetes

Three main types of DM are known type | associated with full insulin
deficiency, type ll-progressive insulin deficiency (Gale, 2001). and gestational
DM which is diagnosed in 2nd or 3rd semester of pregnancy. Currently, although
type | cannot be prevented, type Il is preventable with good health, exercising and
healthy diet. Early diagnosis is the key in diabetes management. Nevertheless, type
Il have affected high population and lead to complications in several body parts,
heart, nerves, eyes, kidney and so on Wu et al., 2016). Diabetes falls into three

below general categories:
2.1.2.1. Type I diabetes

Type | accounts for only about 5—10% of all cases of diabetes; however, its
incidence continues to increase worldwide and it has serious short-term and long-

term implications. Type | indicates the process of beta-cell destruction in the
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pancreas that may ultimately lead to diabetes mellitus in which “insulin is
required for survival” to prevent the development of ketoacidosis, coma and
death. Management of Type | diabetes is best undertaken in the context of a
multidisciplinary health team and requires continuing attention to many aspects,
including insulin administration, blood glucose monitoring, meal planning, and
screening for diabetes-related complications. These complications consist of
microvascular and macrovascular disease, which account for the major morbidity

and mortality associated with Type | diabetes (Daneman, 2006).
2.1.2.2. Type Il diabetes

Type Il is the most common form of diabetes. Millions of people around the
world have been diagnosed with Type Il diabetes, and many more remain
undiagnosed. People with diabetes are at a greater risk of developing
cardiovascular diseases such as heart attack and stroke if the disease is left
undiagnosed or poorly controlled. They also have elevated risks for sight loss, foot
and leg amputation due to damage to the nerves and blood vessels, and renal
failure requiring dialysis or transplantation (Pasinetti, 2011). Before people
develop Type Il diabetes, they almost always have "pre-diabetes™ —blood glucose
levels that are higher than normal but not yet high enough to be diagnosed as
diabetes. Recent research has shown that some long-term damage to the body,
especially the heart and circulatory system, may already be occurring during pre-
diabetes (DePaula, 2008).

In Type Il diabetes, either the body does not produce enough insulin or the
cells ignore it. Insulin is necessary in order for the body to be able to use glucose
for energy. After food consumption, the body breaks down all sugars and starches
into glucose, which is the basic fuel for the cells. Insulin takes the sugar from the
blood into the cells. When glucose builds up in the blood instead of going into the

cells, it can lead to diabetes complications.
2.1.2.3. Gestational diabetes mellitus (GDM)

Gestational diabetes is diabetes found for the first time when a woman is
pregnant. Women who are overweight, have had gestational diabetes before or
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have a strong family history of diabetes are at a higher risk of developing
gestational diabetes. Untreated gestational diabetes may cause problems to the
baby. Both the mother and the baby are at increased risk for Type Il diabetes for
the rest of their lives (Harris, 1991).

2.1.3. Diagnostic Tests for Diabetes Mellitus

The diagnosis of diabetes mellitus is easily established when a patient presents
the classic symptoms of hyper-glycaemia and has a random blood glucose value of
200 mg/dL (11.1 mmol/L) or higher, and confirmed on another occasion. The

following tests are used for the basic diagnosis:

A fasting plasma glucose (FPG) test measures blood glucose in a person who
has not eaten anything for at least 8 hours. This test is used to detect diabetes and
pre-diabetes

An oral glucose tolerance test (OGTT) measures blood glucose after a person
fasts at least 8 hours and 2 hours after the person drinks a glucose-containing
beverage. This test can be used to diagnose diabetes and pre-diabetes. The FPG test
is the preferred test for diagnosing diabetes because of its convenience and low
cost. However, it may miss some diabetes or pre-diabetes that can be found with
the OGTT. The FPG test is most reliable when done in the morning. Research has
shown that the OGTT is more sensitive than the FPG test for diagnosing pre-
diabetes, but it is less convenient to administer

A random plasma glucose test, also called a casual plasma glucose test,
measures blood glucose without regard to when the person being tested last ate.
This test, along with an assessment of symptoms, is used to diagnose diabetes but
not pre-diabetes. Test results indicating that a person has diabetes should be
confirmed with a second test on a different day (Twillman, 2002). The current

WHO diagnostic criteria for diabetes should be maintained - fasting plasma
glucose > 7.0mmol/l (126mg/dl) or 2-h plasma glucose > 11.Immol/l (200mg/dl)
(Report of a WHO Consultation, 1999).
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2.1.4. Prevention / Delay of Type Il Diabetes

Before people develop Type Il diabetes, they almost always have "pre-
diabetes” —blood glucose levels that are higher than normal but not yet high enough
to be diagnosed as diabetes. Pre-diabetes is a serious medical condition that can be
treated. A recently completed study carried out by scientists in the United States
conclusively showed that people with pre-diabetes can prevent the development of
Type Il diabetes by making changes in their diet and by increasing their level of
physical activity. They may even be able to bring their blood glucose levels back to

the normal range.

Lifestyle changes are of outmost importance. A balanced diet and an increase
of the level of physical activity can help maintain a healthy weight, stay healthier
for longer and reduce the risk of diabetes. The results of the Diabetes Prevention
Program (DPP) proved that weight loss through moderate diet changes and
physical activity can delay or prevent Type Il diabetes (Haus, 2010). The Diabetes
Prevention Program (DPP) was a major multicenter clinical research study aimed
at discovering whether modest weight loss through dietary changes and increased
physical activity or treatment with the oral diabetes drug metformin (Glucophage)

could prevent or delay the onset of type Il diabetes in study participants.
2.1.5. Old and new approaches to treatment

Diabetes is now ranked as the sixth leading cause of death by disease in the
U.S (National diabetes fact sheet, Atlanta 2004). Its treatment as well as the
management of diabetes-related complications remains a top priority for
governments worldwide, since the economic burden in 2007 alone exceeded $174
billion (Dall et al, 2007).

2.1.5.1. Pharmacological treatment

Old approaches to the treatment of this chronic progressive disease include
diet modification and oral hypoglycemic medications, which have proven
inadequate, while insulin therapy only solves the problem temporarily. Even with
the newest pharmaco-therapies, patients continue to develop macro- and

microvascular complications. Diabetes is associated with increased cardiac- and
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stroke-related deaths, kidney failure, blindness, and 60% of non-trauma lower-limb
amputations (National Diabetes Fact Sheet, Atlanta 2004).

Alternative treatments targeting different models of this disease require careful
and responsible examination. As shown below, apart from insulin treatment, it is

possible to gain diabetes control after gastrointestinal bypass surgeries.
2.1.5.1.1. Insulin therapy

Diabetes, being one of the primary causes of increased cardiovascular
morbidity and mortality in Western countries, constitutes a large burden to health
care systems in terms of both direct and indirect costs. Therefore, efficient glucose
control (attainment of normal HbA1C, prandial and postprandial glucose levels) is

essential to the prevention of the life-threatening complications of this disease.

Insulin is a hormone that treats diabetes by controlling the amount of sugar
(glucose) in the blood. When used as a medication, it is derived from either pork
(porcine), beef (no longer available in the U.S.), or is genetically made to be

identical to human insulin (Buysschaert, 2000).

Patients with type | diabetes mellitus depend on external insulin (most
commonly injected subcutaneously) for their survival because the hormone is no
longer produced internally. Patients with type Il diabetes mellitus are insulin
resistant, have relatively low insulin production, or both; certain patients with Type
Il diabetes may eventually require insulin if other medications fail to control blood

glucose levels adequately.

There are many types of insulin used to treat diabetes. They are classified by
how fast they start to work, when they reach their “peak” level of action (i.e.
when the concentration of insulin in the blood is highest), and how long their

effects last.
The types of insulin include:

e Rapid-acting insulin, which starts working within a few minutes and

lasts for a couple of hours.
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e Regular- or short-acting insulin, which takes about 30 minutes to work

and lasts for 3 to 6 hours.

e Intermediate-acting insulin, which takes 2 to 4 hours to work and its

effects can last for up to 18 hours.

e Long-acting insulin, which takes 6 to 10 hours to reach the
bloodstream, but it can keep working for an entire day (Tuomilehto,
2001).

2.1.5.1.2. Non-Insulin Diabetes Treatment

There is a relatively new class of drugs called incretinmimetics, which mimic
certain substances that can be found in the stomach and intestinal tract. These
substances are normally released in response to food intake and signal the release
of insulin from the pancreas. Since this reaction is reduced in people with type Il
diabetes, incretinmimetics work to stimulate insulin release and help lower blood
sugar. The doctor may recommend incretinmimetics if a patient has not been able
to adequately control their blood sugar with other types of treatment. These

medications are taken by injection, either once or twice a day.

For people with type Il diabetes, medications called DPP-4 inhibitors can be
taken alone or in combination with other diabetes medications. DPP-4 inhibitors
prevent the breakdown of incretin hormones. In turn, the incretins can help their

body produce insulin to lower elevated blood sugar levels (Gkaliagkousi, 2007).
2.1.5.2. Non-pharmacological treatment

When it comes to non-pharmacological treatment of diabetes mellitus -
especially type Il diabetes— lifestyle modification alone can prevent development

of diabetes in impaired glucose tolerance patients. It can also be the sole
therapeutic tool in early diabetes.

After being diagnosed with diabetes, a behavior and lifestyle modification is
required. Health care providers should advice all diabetics not to initiate tobacco
and emphasize stopping smoking in smokers as utmost priority for diabetic

smokers (Diabetes care 1993), since it increases the risk of renal failure, visual
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impairment, foot ulcers, leg amputations and heart attacks in people with diabetes.
The effects of stopping smoking in diabetes are substantial. The incidence of micro
and macro vascular complications was significantly increased in smokers

compared to non-smokers (Buysschaert, 2000).

As concerns alcohol, consumption of large amounts can cause hypoglycaemia
and this can occur many hours after alcohol intake, particularly if no food has been

consumed beforehand.
2.1.6. Diet and Diabetes Mellitus

The major environmental factors that lead to type Il diabetes are sedentary
lifestyle and over nutrition leading to obesity (Harris, 1991). Sedentary lifestyle is

more common in urbanized societies.
Dietary advice is essential upon diagnosis of diabetes. Normal advice includes:
e Reducing intake of fatty foods

e Eating mainly vegetables, fruit, cereal, rice and pasta (using wholemeal

products where possible)
e Eating only small amounts of refined sugar (jam, sweets etc.)
e Eating at regular intervals
e Carrying glucose tablets, sweets or products in case of hypoglycaemia

e Exercising regularly; not only does it help reduce hyperglycaemia, but

it also reduces insulin resistance by reducing obesity.

Most cases are preventable with healthy lifestyle changes and some can even

be reversed. Taking steps to prevent and control diabetes doesn’ t mean living in
deprivation. While eating right is important, patients don’ t have to give up sweets

entirely or resign themselves to a lifetime of “health food”

Carbohydrates have a big impact on your blood sugar levels -more so than fats

and proteins. In general, patients should limit highly refined carbohydrates like

white bread, pasta, and rice, as well as soda, candy, and snack foods. Focus instead
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on high-fiber complex carbohydrates—also known as slow-release carbs. Slow-

release carbs help keep blood sugar levels even because they are digested more
slowly, thus preventing the body from producing too much insulin. They also

provide lasting energy and help people stay full longer (Gross, 2005).
2.1.7. Exercise and Diabetes Mellitus

Physical activity reduces the risk of developing type Il diabetes by 30-50% and
risk reductions are observed with as little as 30 minutes of moderate exercise per day
(Gkaliagkousi 2007). Regular exercise improves glycaemic control in all forms of
diabetes. Insulin resistance is the major cause of hypoglycemia in type Il diabetes and
physical exercise is the best way to reduce insulin resistance (Goodpaster et al 2010).
Physical activity improves insulin sensitivity in many ways. Fat accumulation in the
liver is the main cause of insulin resistance in obesity. Exercise can reduce the free
fatty acid load to liver and thereby reduce hepatic insulin resistance (Haus et al 2010).
Exercise recommended is moderate exercise for 30 minutes a day (Tuomilehto et al
2001) or moderate physical activity like brisk walking at least 150 minutes per week
(Diabetes Prevention Programme research group in NEJM 2002). Putative protective
mechanisms include reduction of body weight; reduction of insulin resistance, and
thereby the associated consequences of the metabolic syndrome, including
hypertension, dyslipidaemia and inflammation; and enhancement of endothelial
function (Gkliagkousi 2007).

2.2. Dairy products
2.2.1. Introduction

The fermented dairy products consumed today are generated through
controlled microbial culturing and enzymatic conversions of major and minor milk
components. Fermentation improves shelf life, increases microbiological safety,
adds flavor, and enhances palatability and organoleptic qualities. The fermentation
process involves a series of complex reactions carried out by microorganisms,
which transform milk constituents rendering new molecules of enhanced nutritive
value and digestibility. Moreover, fermentation generates metabolites that can be

major contributors of a daily healthful diet (Marco, Heeney et al. 2017). The

INTERNATIONAL MALYSIAN UNIVERSITY Page | 12



Review of Literature

contributions of milk components and dairy products to human health have been
comprehensively reviewed (Tunick and Van Hekken 2015). These can be
summarized as enhancing muscle building, lowering blood pressure, reducing low
density lipoprotein cholesterol, and preventing diabetes, obesity and cancer, among
others. Additionally, due to the reduced consumption of dietary fiber in Western
societies and the overall decrease of microbial diversity in processed foods,
fermented dairy products could be the perfect carriers for reseeding the gut
microbiota. The above listed health benefits and the fact that they are viewed as
natural products have placed yoghurt, kefir, and cheese in the forefront of
consumers’ preferences. In the present chapter we describe existing data regarding
the microbiota found in fermented dairy products and the advances in knowledge
of microbial properties that may benefit human health.

2.2.2. Fermented dairy products

Fermentation is one of the oldest forms of milk preservation and has been used
by humans since ancient times (Markowiak and Slizewska 2017). The beneficial
effects of fermented dairy products was empirically known by Romans, Greeks and
Egyptians. They produced different types of sour milk from buffalo, cow, or goat’s
milk. However, it was not until the 20th century that the beneficial properties of
lactic acid bacteria (LAB) started to be scientifically substantiated by the
immunologist Elie Metchnikoff, who was awarded the Nobel Prize in 1908. He
concluded that the unusual high numbers of Balkan centenarians was due to the
consumption of sour milk containing large numbers of the lactic acidproducing
bacterium Lactobacillus bulgaricus bacillus, currently classified as Lactobacillus
delbrueckii subsp. bulgaricus. In the book ‘The Prolongation of Life’ (Metchnikoff
1908), Metchnikoff recommended the daily consumption of milk fermented with
pure cultures of this Lactobacillus to discourage microbial putrefactive growth in
the colon, setting the stage for further studies on beneficial effects of LAB in
fermented products.
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2.2.3. Yoghurt

Among fermented dairy products, yoghurt is consumed the most in Western
societies, being a common component in the daily diet of populations from the
Netherlands and Scandinavian countries. Although yoghurt has been manufactured
commercially for over a century, its concept has changed over time into a very
segmented market. Today fermented dairy products include a broad catalog of
flavored, low-fat, drinkable, probiotic, and other products marketed as health-
promoting. The European Codex Alimentarius Commission explicitly defines
yoghurt as the product of milk fermentation by Streptococcus thermophilus and L.
delbrueckii subsp. bulgaricus (L. bulgaricus) (Codex-Alimentarius 2003).
According to the Codex STAN 243-2003 these microorganisms must reach a
minimum of 107 cfu/g, be viable, active, and abundant in the product until the set
expiration date. However, differences in labeling laws allow, for example in the
United Kingdom, to include any Lactobacillus species in fermented milks labeled
as ‘yoghurt’. In this case, the term ‘yoghurt-like product’ is used and defined as an
alternative dairy product in which L. bulgaricus can be substituted by other
Lactobacillus species for the fermentation, or yoghurt containing probiotic
bacteria, when probiotic or alternative organisms are added to yoghurt (Guarner,
Perdigon et al. 2005).

Yoghurt is an excellent source of macro- and micronutrients like high-quality,
digestible proteins and carbohydrates, minerals, and vitamins. It contributes to the
growth and fitness of muscle mass and helps maintaining bone health due to their
calcium and phosphorus content. The nutritional value of yoghurt has been
recognized by the Canadian Food Guide (Health-Canada 2011), USA Department
of Agriculture (USDA 2010), and the British Nutrition Foundation (BNF 2015).
These international agencies recommend the inclusion of fermented dairy products
in the daily diet. Furthermore, they emphasize that food guides must state whether
dairy products are fermented or non-fermented since fermented dairy products
have additional health claims compared to non-fermented products (Chilton,
Burton et al. 2015
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2.2.4. The definition of Probiotics

The definition of probiotics has been modified with increasing knowledge in
the field of how they function. The term is derived from the Greek language
meaning ‘for life. In the past there have been many attempts to define the term
‘probiotic’, one of the first being described by Lilly & Stillwell in 1965. They
defined probiotics as “substances secreted by one microorganism, which stimulates
the growth of another”. The focus of this definition was to distinguish them from
and make it clear that they are the opposite of antibiotics. Subsequently, in 1974,
Parker defined them as “organisms and substances which contribute to intestinal
microbial balance” (Schrezenmier & de Vrese, 2001). In 1989, Fuller tried to
improve on Parker’s definition by proposing the following definition: “live
microbial feed supplement, which beneficially affect the host (animal or human) by
improving its intestinal microbial balance” (Salminen et al., 1999; Vilsojevic &
Shah, 2008). Then, Havenaar & Huis In’t Veld (1992) defined probiotics
acceptably as ‘a viable mono- or mixed culture of microorganisms which applied
to animal or man, beneficially affects the host by improving the properties of the
indigenous microflora’. Schrezenmeir & de Vrese (2001) defined the term
probiotic as “a preparation of or a product containing viable, defined
microorganisms in sufficient numbers, which alter the microflora by implantation
or colonization, in a compartment of the host and by that, exert beneficial effects
on host health”. Among these descriptions and definitions, there were many others,
until the Food and Agriculture Organization of the United Nations-World Health
Organization (FAO-WHO) officially defined probiotics as: “live microorganisms
that when administered in adequate amounts confer a significant health benefit on
the host” (FAO, 2001). This definition was later endorsed by the International
Scientific Association for Probiotics and Prebiotics (ISAPP) and is currently the

most accepted definition of probiotics by scientists worldwide (Reid, 2006)
2.2.5. Desirable properties for a probiotic strain

A microbial strain has to fulfil a number of specific properties or criteria for it
to be regarded as a probiotic. These criteria are classified into safety, performance

and technological aspects (Gibson & Fuller, 2000). The criteria are further
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dependent on specific purpose of the strain and on the location for the expression
of the specific property. With regards to safety, the probiotic strain must be of
human origin, isolated from the gastrointestinal tract (GIT) of healthy individuals.
They should possess GRAS (generally regarded as safe) status, be nonpathogenic,
and without previous association with diseases such as infective endocarditis or
gastrointestinal disorders. Probiotic strains must not deconjugate bile salts and they
should carry no antibiotic resistance genes that can be transferred to pathogens
(Collins et al., 1998; Saarela et al., 2000). The strain must not induce an immune
reaction in the host, i.e. the host must be immuno-tolerant to the probiotic
(Havenaar & Huis int” Veld, 1992). The strain itself, its fermentation products or
its cell components after its death, should be non-pathogenic, non-toxic, non-
allergic, non-mutagenic or non-carcinogenic even in immunocompromised
individuals (Collins et al., 1998; Havenaar & Huis int” Veld, 1992). It must have
antimutagenic and anticarcinogenic properties and not promote inflammation in
individuals (Collins et al., 1998). A probiotic strain should possess a desirable
antibiogram profile. It must also be genetically stable with no plasmid transfer
mechanism (Havenaar & Huis int” Veld, 1992; Ziemer & Gibson, 1998)

In addition, technological aspects must be taken into account before selecting a
probiotic strain. Strains should be capable of being prepared on a large scale and
should be able to multiply rapidly, with good viability and stability in the product
during storage. The strains must not produce off flavours or textures once
incorporated into foods. They should be metabolically active within the GIT and
biologically active against their identified target. Probiotic strains must be resistant
to phages and have good sensory properties (Collins et al., 1998; Kolida et al.,
2006; Lacroix & Yildirim, 2007; Mattila-Sandholm et al., 2002; Saarela et al.,
2000;). Therefore probiotic containing foods and products need to be of good
quality and must have high enough numbers of viable probiotic cells to ensure that
consumers get the optimal benefits from the product (Alakomi et al., 2005).
Probiotic strains have to be good vehicles for specific target delivery of peptides
and recombinant proteins within the human GIT (Dunne et al., 2001; Parracho et
al., 2007).
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2.2.6. Probiotic products

Probiotics can be consumed either as food components or as non-food
preparations (Stanton et al., 1998). Foods containing probiotics are referred to by
others as functional foods. This refers to foods with nutrient or non-nutrient
components that affect targeted function(s) in the body resulting in a positive
health effect (Bellisle et al., 1998). Thus, functional foods have a physiological or
psychological effect beyond basic nutritional value (Clydesdale, 1997). Several
probiotic LAB strains are available to consumers in both traditional fermented
foods and in supplemented form (Kourkoutas et al., 2005). The majority of
probiotics are incorporated into dairy products such as milk powders, yoghurt, soft-
, semi-hard and hard cheeses and ice cream (Desmond et al., 2005; Dinakar &
Mistry, 1994; Stanton et al., 2001; Stanton et al., 2005). These products offer a
suitable environment for probiotic viability and growth (Ozer et al., 2009; Ross et
al., 2002). There is an increase in use of other foods as vehicles for probiotics. This
is partly due to allergenicity of some consumers to milk products. Non-dairy
products such as malt-based beverages and fruit juices (Champagne & Raymond,
2008; Rozada Sanchez et al., 2007; Sheehan et al., 2007), meat sausages (Ruiz-
Moyano et al., 2008), capsules, and freeze-dried preparations (Berni-Carnani et al.,
2007) are among these alternatives. Growing vegetarian alternatives have also led
to soy-based probiotic foods (Farmworth et al., 2007). Recently, Aragon-Alegro et

al. (2007) added probiotic chocolate mousse to the list of alternatives.
2.2.7. Beneficial effects of probiotics

The benefits attributed to probiotics can either be nutritional or therapeutic
(Prasad et al., 1998). Benefits associated are, however, strain specific (Saarela et
al., 2000).

2.2.8. Nutritional benefits

Microbial action in the gut, specifically by beneficial cultures, has been shown
to enhance the bioavailability, quantity and digestibility of certain nutrients (Parvez
et al., 2006). Ingestion of probiotics is associated with improved production of
riboflavin, niacin, thiamine, vitamin B6, vitamin B12 and folic acid (Gorbach,

INTERNATIONAL MALYSIAN UNIVERSITY Page | 17



Review of Literature

1997; Hargrove & Alford, 1978). Probiotics play a role in increasing
bioavailability of calcium, iron, manganese, copper, phosphorous (Alm, 1982;
McDonough et al., 1983) and increase the digestibility of protein and fat in yoghurt
(Fernandes et al., 1987). Enzymatic hydrolysis of protein and fat leads to an
increase in free amino acids and short chain fatty acids (SCFAs). Organic acids
such as acetate and lactate produced during fermentation by LAB lower the pH of
intestinal contents thereby creating undesirable conditions for harmful bacteria
(Mack et al., 1999; Parvez et al., 2006).

2.2.9. Therapeutic benefits

Patients prefer medicine with little or no side effects for treatment of their
ailments. Probiotics provide such an alternative, being living, non-pathogenic
organisms, which are extremely safe as indicated by their GRAS status. Probiotic
bacteria are claimed to alleviate and prevent conditions such as lactose intolerance,
allergies, diarrheal diseases, lowering of serum cholesterol, reduction of the risk
associated with mutagenicity and carcinogenicity and inhibition of pathogens, as
well as stimulation of the immune system (Collins & Gibson, 1999; Shah, 2007).
Positive effects of probiotics are not confined to the gut only, but can extend to
other parts of the body. For instance, probiotics are known to have anti-

inflammatory benefit when administered parenterally (Shiel et al., 2004).

Lactose malabsorption (also referred to as lactose intolerance or lactose
indigestion) is the inability to hydrolyze lactose (Adams & Moss, 2000; Salminen
et al., 1998a). It is caused by a deficiency of the enzyme B-D-galactosidase
(lactase) (Buller & Grand, 1990). The undigested lactose passes to the colon where
it is attacked by resident lactose fermenters (Adams & Moss, 2000). Colonic
lactose fermentation results in high levels of glucose in blood and hydrogen gas in
breath (Buller & Grand, 1990; Mombelli & Gismondo, 2000; Scrimshaw &
Murray, 1988; Shah, 1993; Vesa et al., 2000). Probiotics strains and the traditional
yoghurt cultures, Lactobacillus d+elbrueckii spp. bulgaricus and Streptococcus
thermophilus produce B-Dgalactosidase thereby improving tolerance to lactose
(Adams & Moss, 2000; Fooks et al., 1999, Shah, 2000c)
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Constipation, a disorder of motor activity of the large bowel characterized by
bowel movements that are less frequent than normal (Salminen et al., 1998b), pain
during defecation, abnormal swelling and incomplete emptying of colon contents
(Salminen et al., 1998a), can also be relieved by probiotic use. Lactobacillus
reuteri, Lactobacillus rhamnosus and Propionibacterium freudenreichii are
probiotic strains shown to improve the condition (Ouwenhand et al., 2002).
Incidences of antibiotic associated diarrhoea caused by Clostridium difficile
(Fuller, 2003; Tuohy et al., 2003; Vasiljevic & Shah, 2008) and rotavirus diarrhoea
(Salminen et al., 1998a) can also reduced by administration of probiotics. Strains
associated with reduction of diarrhoea include Bifidobacterium spp, B. animalis
Bb12 (Fuller, 2003, Guandalini et al., 2000), L. rhamnosus GG, L. acidophilus, L.
bulgaricus (Fuller, 2003; Goldin, 1998; Gorbach, 2000; Sazawal et al., 2006) and
Saccharomyces boulardii (Kotowska et al., 2005, Sazawal et al., 2006). The effect
of probiotics against diarrhoea is the most researched and substantiated claim, with
documented clinical applications (BergogneBérézin, 2000; Cremonini et al., 2002;
Marteau et al., 2001, McNaught & MacFie, 2001; Reid et al., 2003; Sullivan &
Nord 2005).

Inflammatory bowel disease (IBD) and irritable bowel syndrome (IBS) are
other intestinal disorders that can be treated with varying degrees of success using
probiotics. IBD is a collection of disorders including ulcerative colitis, Crohn’s
disease and pouchitis, characterized by chronic or recurrent inflammation,
ulceration and abnormal narrowing of the GIT resulting in abdominal pain,
diarrhoea and gastrointestinal bleeding (Hanauer, 2006; Marteau et al., 2001). IBS
is typically characterized by abdominal pain, excessive flatus, variable bowel habit
and bloating (Madden & Hunter, 2002). Several studies have been conducted to
investigate the efficacy of probiotics in treatment of IBD (Guandalini, 2002; Ma et
al., 2004; Zhang et al., 2005). The tested strains against IBD include among others
VSL#3 probiotic (Gionchetti et al., 2000), Bifidobacterium longum (Furrie et al.,
2005) and Lactobacillus rhamnosus GG (Gupta et al., 2000). Combination of
Lactobacillus acidophilus and Bifidobacterium infantis (Hoyos, 1999) and of

Bifidobacterium bifidus, Bifidobacterium infantis and Streptococcus thermophilus
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were shown to reduce incidences of ulcerative colitis (Bin- Nun et al., 2005).
Several studies reported the success of bifidobacteria for the alleviation of IBS
(Mahony et al., 2005; Brenner et al., 2009; Jankovic et al., 2010). Alfredo (2004)
demonstrated the efficacy of Lactobacillus plantarum LPO1 and Bifidobaccterium
breve BRO as short-term therapy for IBS. Although some of the results obtained
were very encouraging, there is need for larger, randomized, double-blinded,

placebo-controlled clinical trials to substantiate these claims.

Hereditary allergic conditions of increasing importance in developing
countries such as eczema, asthma, atopic dermatitis and rhinitis can be treated with
probiotics (Holgate, 1999; Kalliomaki et al., 2003; Salminen et al., 1998a). Tested
probiotics with antiallergenic properties include Bifidobacterium lactis Bb-12
(Isolauri et al., 2000) and Lactobacillus GG (lsolauri et al., 2000; Kalliomaki et
al., 2001; Kalliomaki et al., 2003; Lee et al., 2008; Mirkin, 2002; Vanderhoof &
Young, 2003). However, contradictory studies report on the poor efficiency of
probiotics in allergy alleviation (Helin et al., 2002; Vliagoftis et al., 2008) and
highlight the need for more convincing and conclusive research in allergy

treatment.

Probiotics have the ability to lower levels of cholesterol in serum, contributing
to the prevention of cardiovascular disease (Fooks et al., 1999; Proviva, 2002).
This ability has been shown for Lactobacillus johnsonii and L. reuterii using
animal models (Mombelli & Gismondo, 2000). They also reduce the risk of cancer
(Sanders, 1999) due to their activity against certain tumors (Chen & Yao, 2002).
Several studies indicated that probiotics in a diet reduces the risk of cancer
(Sanders, 1999). Anticarcinogenic effects of Bifidobacterium bifidum and

Lactobacillus acidophilus were shown using clinical trials in humans (Fooks,

1999).
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Materials and Methods

3.1. Material
Table 3:1 The materials used in experiment
Chemical Company
1. Yoghurt Nana company

3.2. Instruments

Table 3:2 The Instruments used in experiment

Instruments Company
1. Bio-system BTS 350 Rosha Company
2. Mindray BS-240 Rosha Company
3. AlcCheck Pro Glycohemoglubin Rosha Company
Analyzer
4, Cobas e 411 analyzer Rosha Company

3.3.  Sample size

The study included 9 patients aged >25 years with T2DM who were
overweight or obese. The patients were administered probiotic (Nana Ative) daily

for 30 days, which consisted of probiotics microorganism strain.



MATERIALA AND METHODS
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Photo 3:1 Photo of Yoghurt
3.4. Nutritional assessment

3.5. Clinical assessments

Clinical assessment was evaluated according to physical examination such as
Skin, Hair, Nail and Eye.

3.6.  Anthropometric assessments

Participants were weighted without shoes and heavy clothing using digital
scale, with a precision of 0.1 kg and height was measured without shoes to the
nearest tenth of a centimeter using a portable stadiometer (Seca model 207
Germany); body mass index (BMI) was calculated by dividing weight (kg) by
height square (m2)

3.6.1. Height:

In order to measure height subject was first asked to stand straight without
shoes on horizontal platform with heels together and hanging the arms loose. Head
was made at Frankfurt plane, buttocks and shoulder blades in contact with vertical
surface of stadiometer. He was asked to take deep breath and stand tall to aid the
straightening of the spine and shoulders relaxed. Movable headboard was lowered
until it touches crown of head. Height measurement was taken at maximum
inspiration, with examiner’ s eyes in level with headboard to avoid parallax error.
Reading was taken to nearest millimetre. For reading falling between two values,

lower reading was recorded (Gibson, 1993).
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3.6.2. Weight:

Measurement was taken after bladder was emptied and minimal clothing. The
balance was placed on hard, flat surface and the scale was made zero. Subject was
asked to stand unassisted, in the centre of the platform and look straight ahead
standing relaxed but still. Body weight was recorded to nearest 0.1 kg (Gibson,
1993).

3.6.3. BMI:

Body mass index is a simple calculation using a person height and person
height and weight. The formula is a person weight in kilograms kg /m2 is a person
weight in kilograms and m2 is their height in meters squared. The BMI is classified

to:

BMI, <18. 5 was considered as underweight

BMI, 18.5 - 24.9 was considered as normal

BMI, 25.0 - 29.9 was considered as overweight or pre obese
e BMI, >30 was considered as obese
3.6.4. Fat %:

The body fat can be estimated from body mass index ( BMI ), a person mass in
kilograms divided by the square of the height in meters ; if weight is measure in
pounds and height in inches, the result can be converted to by multiplying by 703

Child body fat percentage = 1.51xBMI - 0.70 x age — 3.6 x sex +1.4
Adult body fat percentage = 1.20xBMI - 0.23 x age — 10.8 x sex +5.4
Where sex is 0 for females and 1 for males

e Man 13 to 21 %body fat

e Woman 23 to 31 % body fat
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3.7. Laboratory assessments
3.7.1. Sample collection

Fasting Blood samples (10 ml) were taken before and after the 6 weeks of
intervention after an overnight 10e12 h fasting between 8 and 9 a.m. The serum
samples were separated from whole blood by centrifugation at 3500 rpm for 10
min (Hettich D-78532; Tuttlingen, Germany) and were frozen at 70 \C,
immediately until assay.

3.7.2. The producer

Fasting plasma glucose (FPG) levels were quantified via the glucose
oxidase/peroxidase method with commercially available kits. Serum insulin levels
were assessed using. HbA1C was measured by AlcCheck Pro Glycohemoglubin
Analyzer.

Serum concentrations of TC, TG, LDL, VLDL and HDL were measured using
the standard enzymatic methods with available Mindray BS-240 instrument.

insulin resistance (HOMA-IR) was calculated using Cobas e 411 analyzer.

Photo 3:2 Photo of Mindray BS-240 Photo 3:3 Bio-system BTS 350
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Photo 3:4 Photo of AlcCheck Pro Photo 3:5 Cobas e 411 analyzer
Glycohemoglubin Analyzer

3.8. Data Analysis and Statistical Methods

The data were enter in Windows Excel and then scrutinize in the same

software. Then, the data were import to SPSS for analysis.
3.9.  Ethical consideration

An ethical clearance was granted by patient and IMU, IBB, Yemen.
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Results and Discussion

A total of 9 patients with type 2 diabetes were recruited in the study. We
sought to assess the effects of Yoghurt on biochemical factors including insulin

Chapter-1Vv

parameters and lipid profile among patients with type 2 diabetes.

4.1. Baseline characteristics of study participants.

Baseline characteristics of study participants were presented in Table (4.1). Nine
persons were screened. The age of participate ranged from 25-77 Years while the
The Diabetes

duration (Year) were ranged from 1-5 Years while the Physical Activity (%) of

gender of participants were 44.44%

participants were 88.88% Moderate Physical Activity and 11.11 % Low Physical

Activity.

male and 55.55% female.

Table: 4.1 Baseline characteristics of study participants.

Participates

Age 25-77

Sex 4 Male 5 Female
Diabetes duration (Year) 1-5 Years
Physical Activity (%0)

High

Moderate 88.88%

Low 1111 %




Results and Discussion

4.2. Clinical assessment of DM patient
Table (4:2) showed the clinical assessment of DM 2 patient before and after
treatment of yoghurt. The result showed that the clinical assessment such as Skin,

Hair, Nail, Eye were normal before and after treatment.

4.3. The anthropometric measurements of patients
The anthropometric measurements of patients after and before treatment with
yoghurt were shoed in table (4:3) As shown in Table , no significant alterations were

reported for BMI and weight parameters after the intervention period in probiotic.

4.3.1. Effects of yoghurt on the Weight of the DM2 patients

Effects of yoghurt on the weight of the DM2 patients were showed in table ( 4:3)
Fig (4:1). The results showed that the weight was increasing during the study due to the
adulteration of yoghurt by starch.

76.6
76.4
76.2
—_ 76
>
= 75.8
=
=]
e 75.6
= 75.4
75.2
75
74.8
0 days 30 days
|IWe'|ght (Kg) 75.33 76.33

Fig. 4.1 Evaluation of weight (Kg) in DM patient treated with Yoghurt

4.3.2. Effects of yoghurt on the BMI of DM2 patients

Body mass index (BMI) — the weight in kilograms divided by the square of the
height in meters (kg/m2) — is a commonly used parameter to classify obesity in
adults. The World Health Organization (WHO) defines obesity when BMI is equal to
or more than 30, and overweight when BMI is equal to or more than 25. The table
(4:3) and Fig (4:2) showed the Effects of yoghurt on the BMI of DM2 patients. The
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result showed that, there were significant increase in BMI during experiment due to

the adulteration of yoghurt by starch.

28.9

28.8

28.7

28.6

BMI

28.5

28.4

28.3

28.2

0 days 30 days
[mBMI 28.47 28.85

Fig. 4.2 Evaluation of BMI in DM patient treated with Yoghurt

4.3.3. Effects of yoghurt on the Body fat of the DM2 patients

Body mass index is a simple calculation using a person height and person height
and weight. The formula is a person weight in kilograms kg /m2 is a person weight in
kilograms and m2 is their height in meters squared, the body fat was calculated by
using BMI. The table (4:3) and fig (4:3) showed Effects of yoghurt on the Body fat
of the DM2 patients. The Body fat was increase during the study due to the
adulteration of yoghurt by starch.

29.3
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29.1
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28.9

28.8

Body Fat %
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0 days 30 days
| m Body Fat % 28.76 20.23

Fig. 4.3 Evaluation of Body Fat % in DM patient treated with Yoghurt
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Table: 4.2 The anthropometric measurements of volunteers

Test V1 V2 V3 V4 V5 V6 V7 V8 V9
A B |A |B |A B A |B |[A |B |A (B |A |B B |A |B
Skin + + + + + + + + + + + + + + + + +
Hair + + + + + + + + + + + + + + |+ |+ +
Nail + + + + + + + + + + + + + + + + +
Eye + + + + + + + + + + + + + + |+ |+ +
Table 4.3 The Anthropometric Measurements of VVolunteers
Test V1 V2 V3 V4 V5 V6 V7 \:] V9
A B A B A B A B A B A B A B A B A B
Wt:(Kg) 70 70 83 84 72 72 65 70 73 73 81 83 90 90 80 80 64 65
Ht: (M) 1.78 1.78 1.60 1.60 1.70 1.70 1.50 1.50 1.53 1.53 1.70 1.70 1.55 1.55 168 168 1.60 1.60
BMI 22.09 | 22.09 | 3242 | 32.81 | 2491 | 2491 | 28.89 | 31.11 | 31.19 | 31.19 | 28.03 | 28.72 | 37.46 | 37.46 | 28.35 | 28.34 25 25.39
BF% 20.43 | 20.43 | 35.59 | 36.29 | 31.39 | 31.39 | 36.17 | 38.83 | 44.21 | 44.21 | 30.083 | 30.91 | 52.20 | 52.20 | 26.32 | 26.32 | 35.18 35.65




Table 4.5 Laboratory assessment of DM patient

Test V1 V2 V3 V4 V5 V6 V7 V8 V9 References

A B A B A B A B A B A B A B A B A B
FBS 118 | 180 | 117 | 157 | 190 | 270 | 97 | 121 | 95 | 167 | 220 | 197 | 170 | 150 | 105 | 134 | 98 | 145 <100 mg/d
HOMA-IR 1 3 05]19 | 28 | 41 | 12 2 23 |43 51|49 |31 |46 |22 |31| 14 32 Less than 1.0
HbA1C 98 | 95|54 |63 109|117 |55 |58 73 9 86 | 9 74 | 9.2 6 | 56| 6.7 | 64 4.0 -5.6%
EAG 215 | 209 | 118 | 136 | 239 | 257 | 121 | 128 | 160 | 198 | 189 | 198 | 162 | 202 | 132 | 123 | 147 | 138 60 — 110 mg/dl
TG 230 | 145|220 | 120 | 165 | 145 | 290 | 120 | 205 | 120 | 245 | 120 | 165 | 135 | 220 | 242 | 155 | 130 60 — 165
TC 175 | 170 | 180 | 170 | 180 | 205 | 170 | 140 | 171 | 150 | 170 | 140 | 195 | 140 | 190 | 210 | 170 | 190 Up to 200
HDL 35 | 39 | 36 | 38 | 36 | 41 | 34 | 33 | 34 | 39| 34|36 |39 |37 |38 |42 34|38 55
LDL 115 | 107 | 120 | 112 | 111 | 105 | 98 | 88 | 96 | 96 | 87 | 88 | 123 | 85 | 118 | 120 | 115 | 126 <100
VLDL 46 29 | 44 | 24 33 29 58 | 24 | 41 | 24 | 49 | 24 | 33 | 27 | 44 | 48 | 31 | 26 Less Than 32




4.4. The laboratory measurements of patients

The laboratory measurements of patients were presented in table (4:3)

4.4.1. Effects of yoghurt on the HOMA-IR of the DM2 patients

The effects of yoghurt on the HOMA-IR of the DM2 patients was presented in
Fig (4.4). HOMA-IR was increase from (2.18 in the begging to 3,46 in the end of
experiment) in Yoghurt after the 4 weeks of intervention period this is due to the
adulteration of yoghurt by starch.

4.00

3.50

3.00

2.50

2.00

1.50

HOMA-IR

1.00

0.50

0.00
0 days 30 days

\ = HOMA-IR 2.18 3.46

Fig. 4.4 Evaluation of HOMA-IR in DM patient treated with Yoghurt
4.4.2. Effects of yoghurt on the Estimated Average Glucose of the DM2
patients
The effects of yoghurt on the Estimated Average Glucose of the DM2 patients was
presented in Fig (4:5). Estimated Average Glucose concentrations were increased
from (164.78 in the begging to 176.56 mg/ dL in the end of experiment) in Yoghurt
after the 4 weeks of intervention period.
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Fig. 4.5 Evaluation of Estimated Average Glucose in DM patient treated with

Yoghurt

4.4.3. Effects of yoghurt on the Fast Blood Glucose (FBG) of the DM2 patients

Fast Blood Glucose (FBG) concentrations were increased from (134.44 in the

begging to 169 mg/ dL in the end of experiment) in Yoghurt after the 4 weeks of

intervention period. as presented in Fig (4:6).
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Fig. 4.6 Evaluation of Fast Blood Glucose (FBG) in DM patient treated with Yoghurt
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4.4.4. Effects of yoghurt on the TG of the DM2 patients

According to Table 4:3 Fig (4:7), it reported that consumption of probiotic
(Yoghurt) caused a powerful significant decrease in TG (210.56 in the begging to
141.86 mg/ dL in the end of experiment)

250.00

200.00

150.00

TG

100.00

50.00

0.00

0 days 30 days
| mTG 210.56 141.89

Fig. 4.7 Evaluation of Total Triglyceride (TG) in DM patient treated with Yoghurt

4.4.5. Effects of yoghurt on the TC of the DM2 patients

The effects of yoghurt on the TC of the DM2 patients was presented in Fig (4.8). TC
concentrations (177.89 in the begging to 168.33 mg/ dL in the end of experiment) in
Yoghurt after the 4 weeks of intervention period.
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TC
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Fig. 4.8 Evaluation of Total Cholesterol (TC) in DM patient treated with Yoghurt

4.4.6. Effects of yoghurt on the HbA1C of the DM2 patients

There were increase in HbA1C concentrations (7.51 in the begging to 8.06 mg/

dL in the end of experiment) after the 4 weeks of intervention period, as showed in

Fig (4.9).
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Fig. 4.9 Evaluation of HbA1C in DM patient treated with Yoghurt
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4.4.7. Effects of yoghurt on the LDL and VLDL of the DM2 patients
The effects of yoghurt on the LDL and VLDL of the DM2 patients were
presented in Fig (4.10,11)The VLDL and LDL were increase during the experiment.
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Fig. 4.10 Evaluation of LDL in DM patient treated with Yoghurt
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Fig. 4.11 Evaluation of VLDL in DM patient treated with Yoghurt
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4.4.8. Effects of yoghurt on the HDL of the DM2 patients

The HDL was decrease after the 4 weeks of intervention period. as showed in
Fig (4.12).

39
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36
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35
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0 days 30 days
\- HDL 35.56 38.11

Fig. 4.12 Evaluation of HDL in DM patient treated with Yoghurt

Several studies showed benefits of probiotic use for improving blood glucose
control in patients with GDM and T2DM (type 2 diabetes mellitus) Different result
were found in study by Asemi et al.(2013) the effects of daily consumption of
probiotic yoghurt were assessed on insulin resistance and serum insulin levels among
Iranian healthy pregnant women; they reported that consumption of 200 g/day of
probiotic yogurt enriched with Lactobacillus acidophilus LA5 and Bifidobacterium
animalis BB, did not alter the FPG levels, however, it caused significant increase and
decrease in fasting insulin levels and insulin resistance, respectively, which may
prevent the development of insulin resistance and GDM (Asemi et al., 2013). One
might say that as GDM has been proved to be caused by the hormonal changes and
metabolic demands of pregnancy, along with genetic and environmental factors

(Gilmartin et al., 2008), it would be different from other types of diabetes and the
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related results of investigations. Our finding was differ from all study in term of

Glucose and insulin resistance and this is due the adulteration of yoghurt by starch.

Asemi et al. (2013) evaluated the effects of daily consumption of probiotic
yoghurt on insulin resistance and levels of insulin in the serum of pregnant women in
the third trimester of gestation. The probiotic yoghurt used in this study was enriched
with a probiotic culture of L. acidophilus LA5 and Bifidobacterium animalis BB12
with at least 107 Colony Forming Unities. Daily consumption of probiotic yoghurt for
9 weeks was effective in maintaining normal serum insulin levels in pregnant women
and thus contributing to prevent the development of insulin resistance, which usually
develops during the last trimester in pregnant women. The study demonstrated an
improvement in glycemic control during the last trimester of pregnancy, extending in
the postpartum period for 12 months.

In the study conducted by Badehnoosh et al. (2018) on 60 subjects with GDM
they found that consumption of probiotic capsule containing Lactobacillus
acidophilus, Lactobacillus casei and Bifidobacterium bifidum (2 x 109 CFU/g each)
for 6 weeks had beneficial effects on glycemic response, and serum inflammatory and

oxidative stress biomarkers.

Dolatkhah et al. (2015) conducted a study with women between 18 and 45
years of age with GDM between 24 and 28 weeks of pregnancy. The study was based
on the daily consumption of probiotic capsules containing four bacterial strains (4 x
109 CFU) in lyophilized culture, or placebo. The probiotic supplement appeared to

improve glucose metabolism and weight gain among pregnant women with GDM.

Karamali et al. (2016) analyzed the effects of probiotic supplementation on
glycemic control and the lipid profiles over a period of 6 weeks. This study included
60 pregnant women with GDM, from 24 to 28 weeks of pregnancy. The probiotic
group took a daily capsule containing 109 CFU/g L. acidophilus, L. casei, and
Bifidobacterium bifidum. After 6 weeks of treatment with probiotics, glycaemia,

triglycerides, and VLDL cholesterol concentration decreased compared with the
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placebo group. In another 12-week study in pregnant women,  probiotic
supplementation containing the same strains, concluded that the probiotics had a
positive effect on the metabolism of insulin, triglycerides, biomarkers of

inflammation, and oxidative stress.

Recently, Jafarnejad et al. (2016) analyzed the effects of a mixture of
probiotics (VSL#3) on the glycemic state and inflammatory markers in 72 GDM
patients through a double blind and randomized controlled clinical trial. The study
groups consumed either a probiotic or placebo capsules twice a day for 8 weeks. The
study concluded that for women with GDM, a probiotic supplementation can

modulate some of the inflammatory markers and improve glycemic control.

In the study of Lindsay et al. (2014), 149 pregnant women older than 18
years, before 34 weeks of pregnancy, were divided between probiotic and placebo
groups and the aim of their study was to investigate the effects of probiotic capsule
contained 100 mg Lactobacillus salivarius on metabolic parameters and pregnancy
outcomes in pregnant women with GDM. No significant differences were observed
between the groups concerning the postintervention fasting blood glucose and birth

weight.

In addition, Lindsay et al. (2015) investigated the effects of probiotic
supplementation on fasting maternal glycaemia in obese pregnant women with a
Body Mass Index (BMI) of > 30 kg/m2 between 24 and 28 weeks of pregnancy. A
probiotic or placebo capsule was ingested daily, each probiotic capsule containing
100 mg of lyophilised Lactobacillus salivarius. The study showed no effect of
probiotic intervention during 4 weeks on glycaemia. Their findings were different
maybe because of the use of other probiotic strain and/or different intervention

duration.

R
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Chapter-V

Summary and Conclusion

Our study revealed that consumption of (Yoghurt) for 4 weeks, which consisted of

probiotic bacteria strains. The effect of probiotic bacteria on patient of DM2 as the

following

There were nine participates with DM2 in this study

The age of participates were ranged from 25-77 and the gender were 4 Male

5 Female, also the Diabetes duration (Year) were ranged from 1-5 Years.
The BMI of participates was increased
The body fat of participates was increased

The consumption of probiotic (Yoghurt) caused a powerful significant
decrease in TG (210.56 in the begging to 141.86 mg/ dL in the end of
experiment) and TC concentrations (177.89 in the begging to 168.33 mg/ dL
After 4 week) in Yoghurt after the 4 weeks of intervention period.

Fast Blood Glucose (FBG) in DM patient treated with Yoghurt were increased
HOMA-IR in DM patient treated with Yoghurt were increased

Increase in HbAL1C concentrations (7.51 in the begging to 8.06 mg/ dL in the

end of experiment) after the 4 weeks of intervention period.

The VLDL and LDL were Decrease during the experiment while HDL were

increased after the 4 weeks of intervention period
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