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against type-2 diabetes in our daily life.

Abstract: In today’s world where diabetes has become an epidemic, our aim evaluated the effect
of probiotics fermented milk prepared using Lacfobacillus rhamnosus GG (LGG) and Lactobacillus
casei NCDC19 on progression of type 2 diabetes. Male albino Wistar rats were fed with normall
chow diet (confrol) and HFD i.e. high fructose diet (68.35% fructose) for 63 days. The high fructose
diet fed rats were also given LGG and L. casei NCDC 19 fermented milk along with HFD fill the end
of study. The groups fed with probiotic fermented milk along with HFD showed low fasting blood
glucose, glycosylated haemoglobin, cholesterol, triglycerides than the pure diabetic group fed
with only HFD. Oxidaftive stress was also decreased in these groups. These results concluded that
probiotic fermented milks have beneficial approach against type 2 diabetes. Therefore continuous
feeding of fermented milks can be considered as an important dietary defense weapon to fight
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apidly increasing global prevalence of Diabetes
RMelli’rus, a significant cause of concern has made

the world to sit on a time bomb which is ticking
very fast. The incidences of diabetes are snowballing at
such a high rate that this disease has changed its status
from an endemic to global epidemic. Diabetes mellitus
type 2 or non-insulin-dependent diabetes mellitus
traditionally considered as a disease of adults is the major
driveri.e. the most common form of diabetes (95%). As it is
a heterogeneous disorder, it is manifested by high blood
sugar level often associated with obesity, hypertension,
elevated cholesterol (combined hyperipidemia) and with
some complications, the condition is often temed as
Metabolic Syndrome (Basciano et al. 2005; Singh et al.
2014). Type 2 diabetes involves 2 fundamental
abnomalities: resistance to the biological activities of
insulin in glucose and lipid metabolism and inadequate
insulin secretion from pancreatic B-cells (Goldstein, 2003).
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According to WHO (2009), type 2 diabetes is preventable
and the solution lies in our dietary modifications mainly.
Probiofics the live microorganisms which confer the health
benefit to the host were first known in 1965 when Lilly and
Stillwell first used it to describe it as any substance or
organism that confributes to intestinal microbial balance,
and Fuller in 1989 further emphasized their role in health.
Historically, CHARAKA SAMHITA, a freatise on Ayurvedic
medicine (written in 1000 BC), has explained the
beneficial microbial flora of the gastrointestinal fract as
“Jataragni” (fire in the stomach) which acts as a
sustaining force for all living beings and “Takra,” i.e.,
fermented milk, as “Amirita” or elixir. Now it has become
a well-established fact that the Lactobacillus strain has
the ability to stabilize the healthy intestinal flora and
destroys the pathogenic strains present therein. Elie
Metchnikoff in 1907 was the first fo propose a scientific
rationale for the role of Lacfobacilli in maintaining
health and longevity one hundred years ago.

Probiotics have been used for centuries in the
manufacture of cultured dairy products. Probiotics are
widely consumed in the form of fermented milk which is
the most simpler and excellent vehicle way for
delivering probiotics in the body. Milk ferments as a
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panacea have been documented in the therapeutic
treatment of a variety of disorders e.g. amelioration of
lactose intolerance due to reduced cholesterol level,
against various human alimentary fract diseases i.e.
colitis (Rasic et al. 1978; Davis et al. 1975), constipation
(Davis et al. 1975; Seneca, 1975), diarrhoea (DeDios et
al. 1978), gastroenteritis (Davis et al. 1975), indigestion
(Tatochenko, 1952), intoxication (Galvan et al. 1944),
stomatitis (Steyn, 19269), hypercholesteremia (Mann et
al. 1974), kidney and bladder disorders (Rasic et al.
1978). liver and bile disorders (Seneca, 1975; Finzi, 1967),
obesity (Rasic et al. 1978), osteoporosis (Seneca, 1957),
tuberculosis (Finzi, 1967;  Kosikowski, 1966), cancer
(Reddy, 1983; Shahani, 1983; Shackleford, 1983),
calcium deficiency (Depuis, 1964). There are also
reports claiming that functfional foods have anfi-
diabetic effect (Hill et al. 2002). Yadav et al. (2007) also
studied the effect of probiotic dahi culture in high
fructose fed rats. However, evidence supporting the
antidiabetic effects for fermented milk products is sfill
lacking.

Lactobacillus rhamnosus GG which is nature’'s most
potent probiofic has been well documented against
tfreatment and prevention of acufe diarrhoea in
children (Guandalini et al. 2000; Shornikova et al. 1997;
Pant et al. 1997), prevention and treatment of allergies
(Kalliomaki et al. 2001; Rautava et al. 2002; Kalliomaki et
al. 2003; Isolauri et al. 2000) prevention of traveller's
diarrhoea (Oksanen et al. 1990; Hilton et al. 1997)
tfreatment of rheumatoid arthritis (Baharav et al. 2004;
Hatakka, 2003) and iritable bowel syndrome
(O'Sullivan et al. 2000), prevention of cancer (Goldin,
1996; Lim et al. 2002; Lahtinen et al. 2004; Haskard,
2000) prevention of complications of liver disease
(Nanji et al. 2005; Bauer et al. 2002) and various other
diseases. LGG was also studied for its antidiabetic
effect in streptozotocin-induced diabetic rats by
Tabuchi et al in 2003. However further documentation
to support such an effect is needed. In the present
study we sought to determine the antidiabetic and its
associated metabolic disorders e.g. anfioxidative and
hypercholesteromic effect of Lactobacillus rhamnosus
GG. LGG was obtained from the symbiotic lab of dairy
microbiology division of National Dairy Research
Institute, Karnal who in turn got it as a gift from Proff.
Goldin and Gorbach. We also selected another
studied probiotic culture L. casei NCDC 19 which we
got from National Collection of Dairy Cultures (NCDC),
N.D.R.I. Karnal along with LGG. Under this we studied
the effect of feeding of LGG fermented mik and L.
casei NCDC 19 fermented milk on progression of type 2
diabetes in animal model.

MATERIALS AND METHODS

Animals

A total of 32 male albino rats of Wistar strain used in this
study were obtained from National Institute of
Pharmaceutical Research, Mohali at approximately 6-7
weeks of age. Their initial body weights were not

significantly different (125-150 gm). This experimental
protocol was approved by the National Dairy Research
Institute  Animal Ethics Committee, and rats were
maintained in accordance with the National Institute of
Nutrition, guidelines for the care and use of laboratory
animals. All animals were housed 4 per cage in stainless
steel wire cages at an ambient temperature of 21-25°C,
relative humidity (50-60%) and maintained on a reverse
12-hour dark (9 AM to 9 PM) and light (9 PM to 9 AM)
cycle.

Diets and experiment protocol

Initially all animals were fed with pellet diet and
maintained on this diet for 1 week unfil they
acclimatize. Food and water were given ad libitum. The
rafs were then randomly divided into 5 groups of 8 rats
each. The following experimental groups were then
maintained as follows:

Group 1 Normal Control group received the control
diet i.e. AIN-93 G (Reeves, 1993) and tap water ad
libitum

Group 2 Diabetic control group received the fructose
enriched diet (68.35% fructose) and tap water ad
libitum

Group 3 Skim milk fed group received skim milk powder
supplemented high fructose diet and tap water ad
libitum

Group 4 LGG fermented milk fed group received LGG
fermented milk supplemented high fructose diet and
tap water ad libitum

Group 5 L.casei NCDC 19 fermented milk fed group
received L casei NCDC 19 fermented milk
supplemented high fructose diet and tap water ad
libitum.

The composition of dietfs is given in Table 1. All
animals were fed the experimental diets for 63 days.

Blood and tissue collection

At the end of experimentation period after 63 days, all
rats were dissected by cervical dislocation after 12-h-
overnight fasting. Blood was collected using sterilized
syringes from their heart in tfubes containing
ethylenediaminetetraacetate (EDTA) (2U/uL). 50 pl
whole blood samples was used to determine the
fasting blood glucose (FBG) and glycosylated
haemoglobin (HbAlc) and remaining samples were
centrifuged at 5000 x g for 10 min. at 49C to separate
the plasma for triglycerides and cholesterol estimation.
Immediately after sacrifice, abdomen was open by
midline incision, liver was quickly excised, washed with
chilled 0.2 M phosphate buffer saline (PBS; pH 7.2),
frozen in liquid nitrogen, and stored af -70°C. Later
these liver samples were analysed for the oxidative
stress.
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Table 1 Composition (g/Kg) of standard diet of normal control group (NCG), diabetic control group (DCG), skim milk fed
group (SMG), LGG fermented milk group (LGGSM), L. casei NCDC 19 fermented milk group (LCSM) given to the rats

Constituent NCG DCG SMG LGGSM LCSM
Starch 584.5 24.5 - - -
Casein 200.0 200.0 74.5 74.5 74.5
Sucrose 100.0 - - - -
Soybean oil 70.0 70.0 70.0 70.0 70.0
Mineral mixture* 30.5 30.5 30.5 30.5 30.5
Vitamin mixture* 10.0 10.0 10.0 10.0 10.0
Choline chloride 2.0 2.0 2.0 2.0
Methionine 3.0 3.0 3.0 3.0
Fructose - 660.0 660.0 660.0 660.0
Skim milk powder - 150 - -
Fermented milk - - 150 150

*Vitamin and mineral mixture prepared and mixed according to AOAC, 1990

Analytical measurement

The blood glucose was monitored using glucometer (All
Medicus Co. Ltd., Gyeonggi, Korea). Glycosylated
hemoglobin was measured by using commercial kit
from Monozyme Pvt. Ltd., Secunderabad, India. Level
of triglycerides and cholesterol were analyzed in
plasma using kits from Biovision, Inc, USA respectively.
The oxidative stress [i.e. activities of catalase, super
oxide dismutase (SOD) and glutathione peroxidase
(GPx)] was estimated in homogenized liver (Cohen et
al. 1970) collected from experimental animals. Activity
of catalase was estimated spectrophotometrically
using the method of Aebi, 1984. For super oxide
dismutase (SOD), method of Marklund and Marklund
(1974) was used whereas glutathione peroxidase (GPx)
was assayed by the method of Lawrence and Burk
(1976).

Statistical analysis

All data sets were represented as mean + standard
error of mean (SEM). Comparisons of findings between
groups were made via statistical analysis of data sets
using one-way analysis of variance (ANOVA) with
Tukey's studentized range (HSD) test. A P-value of <0.05
was considered as statistically significant.

RESULTS

Effect on fasting blood glucose and glycosylated
hemoglobin

Table 2 shows the effects of probiotic fermented milks
on fasting blood glucose and glycosylated
hemoglobin. Diabetes has a direct impact on the
blood glucose level. As expected the fasting blood
glucose levels started increasing in all the groups as
compared to normal control group and recorded the
highest levels in DCG group after 63 days. This increase
in blood glucose was significantly very less (P <0.05) in
both the fermented milk-fed groups i.e. LGGSM and
LCSM than DCG because they both were also fed with
their respective fermented milk diets along with HFD
which was contributing to lowering of blood glucose.
Skim milk fed group did not show any significant

lowering in blood glucose. Glycosylated hemoglobin
(HBA1c) was recorded highest in DCG group rats (Table
2) among all the groups of animals during progression
of diabetes after 9 weeks. These values also increased
in all other groups along except NCG, but this increase
was significantly lowest in LGGSM (P <0.05). Skim milk
fed group did not show any significant effect in both
the cases.

Table 2 Effect of different experimental diets on fasting blood
glucose (FBG) and glycosylated haemoglobin (HBAic) after
63 days

Parameters
FBG (mg/dl) HBA1c (%)
NCG 105.36£4.9¢ 4.64+0.03¢
DCG 244.68+11.5¢ 6.95+0.01d
SMG 237.64+6.1¢ 6.67+0.034
LGGSM 166.47+6.20 6.28+0.020
LCSM 186.34+6.3p 6.43+0.01¢

abed Values (means + SEM; n = 8) with different superscript in a
column are significantly different at the level of P <0.05

Effect on plasma lipid profile

Cholesterol values (Table 3) highest in DCG (119.06 mg/
dl) when measured at the end of experimental period
were also found to increase in all other groups but to a
lesser extent. Cholesterol values were decreased in
LGG and L casei fermented milk treated groups
showing the effect LGG and L. casei NCDC 19
fermented milk. In case of triglycerides, as expected
with time the triglycerides level was increased in all the
groups, highest in DCG when measured after 63 days.
However this increasing trend was significantly less (P
<0.05) in LGGSM and LCSM groups fed with LGG and L.
casei NCDC 19 fermented mik product. LGG
fermented milk was found most effective in controlling
the level of cholesterol and triglycerides.

Effect on oxidative siress in liver
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Table 3 Effect of different experimental diets on plasma
cholesterol and triglycerides after 63 days
Parameters

Cholesterol (mg/dl)

Triglycerides (mg/dl)

NCG 80.17+3.4¢ 58.06%4.4¢
DCG 119.06 £ 5.2¢ 129.66+2.2¢
SMG 116.24+8.3bc 127.22+2 8ef
LGGSM 98.96%4.64bca 114.39+3.5¢d
LCSM 103.82+6.9bca 121.74+3.9¢efd

abedef Values (means £ SEM; n = 8) with different superscript in a
column are significantly different at the level of P <0.05

The results expressed in this Table 4 indicate the effect
of different experimental diets on oxidative stress in liver
(catalase, superoxide dismutase and glutathione
peroxidase). At the end of study, it was found that
catalase content decreased in liver of DCG animals fo
a highly significant extent. However, the feeding of
LGG and L. casei NCDC 19 fermented milk produced
an effect of elevation in catalase content and almost
to the similar extent (LGGSM and LCSM group) (P<0.05).
Similar results were produced during analyses of
superoxide dismutase activity i.e. (LGGSM and LCSM)
group animals showed the highest and similar increase
in enzyme activity. However LGGSM group animals
showed better increase in activity of glutathione
peroxidase as compared to LCSM.

DISCUSSION

Administration of fructose rich diet (68.35%) for a long
period induces complications related to type 2
diobetes e.g. high blood glucose, glycosylated
hemoglobin, cholesterol, tfriglycerides and oxidative
stress (Vasdev et al. 2004; Thirunavukkarasu, 2004; Patel
et al, 2010). Keeping in view the increasing prevalence
of diabetes worldwide and considering it as a major il
factor of the population, the present study was an
attempt to evaluate the therapeutic effect of probiotic
fermented milks containing LGG and L. casei NCDC 19
during progression of type 2 diabetes. Continuous
feeding of HFD for 63 days gave severe hyperglycemia

(>240 mg/dL fasting blood glucose) (Table 2). Feeding
of LGG and L. casei NCDC 19 fermented milks along
with HFD exhibited significant lowering of fasting blood
glucose levels in these animals.

These results were consistent with the study of
anfidiabetic potential of probiofic dahi done by Yadav
et al. 2007. Antidiabetic dahi also showed lowering of
hyperglycemia like the LGG and L. casei NCDC 19
fermented milk. However LGG fermented mik was
more effective in lowering (23.45%) of glycosylated
hemoglobin when compared to diabetic control group
at the end of study. Plasma lipid profile was also
improved in LGGSM and LCSM groups by lowering of
cholesterol and triglycerides significantly. LGG and L.
casei NCDC 19 were equally effective in lowering the
level of cholesterol but LGG was reported to decrease
triglycerides more than L. casei during this study.
Various researchers have also explored the
hypolipidemic effects of fermented mik products/
probiotics enriched foods in different dietary models
such as high cholesterol diet fed rats (Zommara, 1998;
Chawla and Kansal, 1984, Yadav, 2007). Anderson et
al. explored the effect of fermented milk containing L.
acidophilus L1 on serum cholesterol and triglycerides in
hyperlipidemic humans. Daily consumption of 200 g of
yogurt containing L. acidophilus L1 after each dinner
contributed to a significant (P < 0.05) reduction in
serum cholesterol concentration (-2.4%) compared to
the placebo group. Probiotic fermented milks also act
as an effective anti-oxidant as they caused the
elevation of catalase, SOD and glutathione peroxidase
which are the key enzymes related to anfi-oxidative
stress. LGG and L. casei NCDC 19 are equally effective
in improving the activities of catalase and SOD. Zhang
et al. 2010 studied L. casei and found that it might help
to alleviate oxidative stress, as they appeared to
reduce lipid peroxidation and improved lipid
metabolism both in blood and liver with hyperlipidemia
in vivo. The effect of Lactobacillus rhamnosus IMC 501®
and Lactfobacillus paracasei IMC 502® on oxidative
stress in athletes was studied by Daniele et al. 2011
during a four-week period of intense physical activity.
They proved that the two strains exert strong
antfioxidant activity. Athletes and all those exposed to
oxidative stress may benefit from the ability of these
probiotics to increase antioxidative enzyme activities
levels and neutralize the effects of reactive oxygen

Table 4 Effect of different experimental diets on oxidative stress in liver after 63 days

Parameters NCG DCG SMG LGGSM LCSM

Eﬁﬁ'g"?;otem) 72,241 694 19.14+1.00¢ 21.05+1.21ed 41.64+0.95¢ 40.08+1.59
?S’/'?ng Srotein) 45.04+1.690 21.73+2.354 22.78+2.004 29.1141.00cbd 28.29+1.18e59
GPx 49.62+1 350 26.66+0.60° 30.13+1.43¢ 39.34+2.040¢ 36.53+1.66dc

(U/mg protein)

abcde Values (means + SEM

; n = 8) with different superscript in a column are significantly different at the level of P <0.05
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species.

Conclusion

In conclusion, the present study has shown that
ingestion of probiotic fermented milks containing LGG
and L. casei NCDC 19 significantly suppress various risk
factors of type 2 diabetes i.e. fasting blood glucose,
glycosylated hemoglobin, triglycerides, cholesterol and
oxidative  stress  (catalase, SOD,  Glutathione
peroxidase) and cause delay of progression of type 2
diabetes. Diabetes can be prevented but very hard
to be cured. Therefore probiotic fermented products
can be considered as an important defense weapon
to fight against type 2 diabetes in our daily life.

References

Aebi H (1984). Catalase in vitro. In: Methods in Enzymology (L.
Packer, ed.) Academic Press, New York 105:121-126

Anderson J W, Gillland S E (1999) Effect of Fermented Milk
(Yogurt) containing Lactobacillus acidophilus L1 on Serum
Cholesterol in Hypercholesterolemic Humans. J Am Coll
Nutr 18:43-50

AOAC (1990) Official methods of analysis. (15th ed.) Asso Offl
Analyt Chem, Washington, DC, USA, 198-220

Baharav E, Mor F, Halpern M, Weinberger A (2004)
Lactobacillus GG bacteria ameliorate arthrifis in Lewis
rats. J Nutr 134:1964-9.

Basciano H, Federico L, Adeli K (2005) Fructose, insulin
resistance and metabolic dyslipidemia. Nutr Metabol
(Lond) 21:5-7

Bauer TM, Fernandez J, Navasa M, Vila J, Rodes J (2002) Failure
of Lactobacillus spp. fo prevent bacterial franslocation in
a rat model of experimental cirrhosis. J Hepatol 36:501-6

Chawla K, Kansal V K (1984) Effect of milk and its culture
products on the plasma and organ lipids in rafs. Indian J
Med Res 79: 418-425.

Cohen G, Dembiec D, Marcus J (1970). Measurement of
catalase activity in fissue extracts. Anal. Biochem 34:30-
38.

Davis JG, Latto D (1957) Yogurt in gasiro-enteritis of infancy.
Lanc 1:274-275

DeDios Pozo-Olano J, Warram JH, Gomez RG, Cavazos MG
(1978) Effect of lacto-bacilli preparation on fraveler's
diarrhea. Gasfroenterol 74:829-834.

Depuis Y. (1964) Fermented milk and utilization of inorganic
constiftuents. Annu Bull Int Dairy Fed 3:36-43.

Finzi M, Boschi G (1967) Impieghi diet-terapeutci dello yogurt. 1
Nd regime dietetico dci malati di tuberculosi exira-
pulmonare. Mmerva Dietol 2:140-151.

Fuller R (1989) Probiotics in man and animals. J Appl Bacteriol
66:365-378

Galvan JMG (1944) El yoghourt en la dietetica y en la
terapeutica Med Esp 1:643-648

Gastroenterol Nutr 30:54-60.

Goldin BR, Gualfieri LJ, Moore RP (1996) The effect of
Lactobacillus GG on the initiation and promotion of DMH-
induced intestinal fumors in the raf. Nutr Cancer 25:197-
204.

Goldstein, B J (2003) Insulin resistance: From benign to Type 2
Diabetes Mellitus. Rev Cardiovas med 4:53-S10

Guandalini S, Pensabene L, Zikri MA, (2000) Lactobacillus GG
administered in oral rehydration solution to children with
acute diarrhea: a multicenter European frial. J Pediatr
Gastroenterol Nutr 30(1):54-60

Haskard C, Binnion C, Ahokas J (2000) Factors affecting the
sequestration of aflatoxin by Lactobacillus rhamnosus
strain GG. Chem Biol Interact 128:39-49.

Hatakka K, Martio J, Korpela M (2003) Effects of probiotic
therapy on the activity and activafion of mild
rheumatoid arthritis—a pilot study. Scand J Rheumatol
32:211-5.

Hill JO, Peters JC (2002) Biomarkers and functional foods for
obesity and diabetes. Br J Nutr 88(2):5213-5218.

Hilton E, Kolakowski P, Singer C, Smith M (1997) Efficacy of
Lactobacillus GG as a diarrheal preventive in travelers. J
Travel Med 4:41-3.

Isolauri E, Arvola T, Sutas Y, Moilanen E, Salminen S (2000)
Probiofics in the management of atopic eczema. Clin Exp
Allergy 30:1604-10.

Kaliomaki M, Salminen S, Arvilommi H, Kero P, Koskinen P,
Isolauri E (2001) Probiotics in primary prevention of atopic
disease: a randomised placebo-controlled frial. Lancet
357: 1076-9.

Kaliomaki M, Salminen S, Poussa T, Arvilommi H, Isolauri E
(2003) Probiotics and prevention of atopic disease: 4-year
follow-up of a randomised placebo-controlled frial.
Lancet 361:1869-71.

Kosikowski F (1966) Cheese and fermented milk foods. Ann
Arbor, Ml: Edwards Brothers, Inc.

Lahtinen SJ, Haskard CA, Ouwehand AC, Salminen SJ, Ahokas
JT (2004) Binding of aflatoxin B1 to cell wall components
of Lactobacillus rhamnosus strain GG. Food Addit
Contam 21:158-64.

Lawrence RA, Burk RF (1976) Glutathione peroxidase activity in
selenium-deficient rat liver. Biochem Biophys Res
Commun 71(4):952-958

Lilly DM, Stillwell RH (1965) Probiotics: growth promoting factors
produced by microorganisms. Sci 47:747-748

Lim BK, Mahendran R, Lee YK, Bay BH (2002) Chemopreventive
effect of Lactobacillus rhamnosus on growth of a
subcutaneously implanted bladder cancer cell line in the
mouse. Jpn J Cancer Res 93:36-41.

Mann GV, Spoerry A (1974) Studies of a surfactant and
cholesteremia in the Masai. Am J Clin Nufr 27:464-469.
Marklund S, Marklund S (1974) Involvement of superoxide
dismautase anion radical in autooxidation of pyrogallol
and a convenient assay for super oxide dismuatse. Eur J

Biochem 42:469-474

Nanji AA, Kheftry U, Sadrzadeh SM (2005) Lactobacillus
feeding reduces endofoxemia and severity of
experimental alcoholic liver (disease). Proc Soc Exp Biol
Med 3:243-7.

O’'Sullivan MA, O’'Morain CA (2000) Bacterial supplementation
in the irritable bowel syndrome: a randomised double-
blind placebo-controlled crossover study. Dig Liver Dis
32:294 301.

Oksanen PJ, Salminen S, Saxelin M (1990) Prevention of
fravellers’ diarrhoea by Lactobacillus GG. Ann Med
22:53-6.

Pant AR, Graham SM, Allen SJ (1996) Lactobacillus GG and
acute diarrhoea in young children in the tropics. J Trop
Pediatr 42:162-5.

Patel J, Matnor NA, lyer A, Brown L (2010) A Regenerafive
Antioxidant Protocol of Vitamin E and a-Lipoic Acid
Ameliorates Cardiovascular and Metabolic Changes in
Fructose-Fed  Ratfs. Evidence-Based Compl and
Alternative Med 2011, Art ID 120801, 1-8

Rasic JL, Kurmann JA (1978) Fermented fresh milk products
and their cultures: Yoghurt, scientific grounds, technology,
manufacture and preparations. Copenhagen: Technical
Dairy Publishing House

> >Songwon et al. 2014>




83

J Innov Biol

June 2014 Vol. 1, Issue 2, P. 078-83

Rautava S, Kalliomaki M, Isolauri E (2002) Probiotics during
pregnancy and breast-feeding might confer
immunomodulatory protection against atopic disease in
the infant. J Allergy Clin Immunol 109:119-21

Reddy GV, Friend BA, Shahani KM, Farmer RE (1983) Antitumor
activity of yogurt components. J Food Prot 46:8-I1.

Reeves PG, Nielsen FH, Fahey GC (1993) Jr. AIN-93 purified diets
for laboratory rodents: final report of the American Institute of
Nutrition ad hoc writing committee on the reformulation of
the AIN-76A rodent diets. J Nutr 123:1939 -51

Seneca H, Gay mont S (1957) Clinical uses of yogurt. J Am
Geriatfr Soc 5:932-935

Singh S, Sharma RK, Malhotra S, Puturaju R, Shandilya UK (2014)
Assessment of gut associated changes and adipose tissue
inflammation in high fat diet fed Streptozotocin-induced
diabetic rats. J Innov Biol 1:68-77.

Shackleford LA, Rao DR, Chawan CB, Pulusani SR (1983) Effect
of fermented mik on the incidence of chemically
induced colon tumors in rats. Nutr Cancer 5:159-64.

Shahani KM, Friend BA, Bailey PJ (1983) Antitumor activity of
fermented colostrum and milk. J Food Prot 46:385-6.

Shornikova AV, Isolauri E, Burkanova L, Lukovnikova S, Vesikari T
(1997) A trial in the Karelian Republic of oral rehydration
and Lactobacillus GG for treatment of acute diarrhoea.
Acta Paediafr 86:460-5.

Steyn DG (1969) Yoghurt (yogurt) as a food and in the
prevention of disease. Vitalstoffe 14:66-69.

Tabuchi M, Ozaki M, Tamura A (2003) Antidiabetic effect of
Lactobacillus GG in streptozotocin-induced diabetic rafts.
Bioscience. Biotechnol Biochem 67:1421-4.

Tatochenko VK. (1952) The use of fermented milk in infant
feeding in the USSR. UN Bull 2:34-36.

Thirunavukkarasu V, Anitha Nandhini A T, Anuradha C V (2004)
Lipoic acid attenuates hypertension and improves insulin
sensitivity, kallikrein activity and nifrite levels in high
fructose-fed rats. J Comp Physiol B 174(8):587-592

Vasdev S, Longerich L, Gill V (2004) Prevention of fructose
induced hypertension by dietary vitamins. Clinical
Biochem 37(1):1-9

Yadav H, Jain S, Sinha PR (2007) Anfidiabetic effect of
probiotic dahi containing Lactobacillus acidophilus and
Lactobacillus casei in high fructose fed rafs. Nutri 23:62-
68.

Zhang Y, Ruiting D, Wang L, Zhang H (2010) The antioxidative
effects of probiotic Lactobacillus casei on the
hyperlipidemic rats. Eur Food Res Technol 231:151-158

Zommara M, Toubo H, Sakono M, Imaizumi K (1998) Prevention
of peroxidative stress in rats fed on a low vitamin E
contfaining diet by supplementing with a fermented
bovine milk whey preparation: Effect of lactic acid and a-
lactoglobulin  on the antiperoxidative action. Biosci.
Biotechnol. Biochem 62(4):710-717

> >©2014jibreseorch.com>




