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ABSTRACT

In recent years, novel insights have been made into the role of probiotics in health
and inflammatory bowel disease. In the present study, soymilk was fermented with Lac-
tobacillus casei, L. bulgaricus, Bif. longum as single or mixed starters (1:1:1 v/v). The
viable counts in probiotic soymilk were ranged from 7 to 8 log CFU/ml. These probiotic
soymilk preparations were organolyptically and biologically evaluated. Using these pro-
biotics led to a significant (p>0.05) improvement of the unpleasant taste of raw. The ef-
fect of these products against picolax-induced diarrhea in young rats (3 weeks) was also
studied. Daily notices, stool frequency, stool fluidity, and death ratio were recorded dur-
ing 7 days. Biochemical parameters in blood serum of rats including kidney and liver
functions, mineral concentrations, glucose and hemoglobin were assayed before and after
the onset of diarrhea. Significant reduction (p<0.05) in body weight, kidney functions,
some minerals concentration was recorded just after inducing diarrhea. Feeding on the
probiotic soymilk preparations let to promoting early recover from diarrhea especially
when L. casei or the mixed culture was used. Significant enhancements (p<<0.05) in most
of studied biochemical parameters in the blood serum were recorded on the 7" day when
rats were administrated with probiotic soymilk comparing with negative control rats (feed
on basal diet and free access to water) or positive control rats (feed on basal diet and free
access to water contained a commercial oral rehydration solution).

INTRODUCTION

The term ‘probiotic’ evolved from
the food industry to describe ‘live mi-
crobial food ingredients that are benefi-
cial to health of the host’ (Fuller, 1989),
by improving its intestinal microbial
balance (Twetman and Stecksén-Blicks,
2008). Probiotics must have a good shelf
life in food preparations, containing a
large number of viable cells at the time
of consumption, and be nonpathogenic
and nontoxic in their preparation. The
action of microorganisms during the
preparation of cultured foods or in the
digestive tract has been shown to im-
prove the quantity, availability and di

gestibility of some dietary nutrients
(Parvezl et al., 2006). In addition, the
probiotic microorganisms have also pro-
tective, trophic and anti-inflammatory
effects on bowel mucosa (Gionchetti et
al., 2000; Petrof et al., 2004)

There are incremental effort fo-
cused on bacteriology of the gut leading
to clinical observations claiming benefit
through enhancement of ‘gut health’ and
the prevention of diarrhea (Gionchetti et
al., 2000; Parvezl et al., 2006; de Vrese
and Marteau, 2007, Twetman and
Stecksén-Blicks, 2008). The well-known
uses of probiotics is for diarrheal diseas-
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es prevention and management of acute
viral and bacterial diarrhea as well as the
control of antibiotic associated diarrhea
are areas of significant potential benefit
(Gorbach, 2000; Clancy, 2003). A num-
ber of specific strains, including Lacto-
bacillus GG, L. reuteri, Sacch. boulardii,
Bifidobacterium spp., and others, have
been shown to have significant benefit
for diarrhea (Pant, 1996; Saavedra,
2000; Benchimol and Mack 2004), trav-
elers’ diarrhea (Hilton et al., 1977) and
diarrhea disease in young children
caused by rotaviruses (Vanderhoof,
2000). The probiotic species that show
the most promise in treating diarrhea
diseases in children include Lactobacil-
lus. spp., L. reuteri, L. casei, Sacch. bou-
lardii, Bif. bifidum and Strep. thermophi-
lus (Saavedra et al., 1994; Pant, 1996;
Oberreuther-Moschner et al., 2004; To-
mas et al., 2004; de Vrese and Marteau,
2007).

The most commonly used organ-
isms in probiotic preparations are the
lactic acid bacteria (LAB) which are
Generally Regarded as Safe in the words
of the America FDA, where, they are
found in large numbers in the gut of
healthy animals (Parvezl et al., 2006).
Probiotics are provided into the food
items in one of four basic ways: (i) as a
culture concentrate added to beverages
(e.g. fruit juice); (ii) inoculated into pro-
biotic fibers which promote the growth
of probiotic bacteria; (iii) inoculated into
milk and milk based foods (e.g. milk
drinks, yoghurt, cheese, kefir, bio-
drinks); and (iv) as lyophilized, dried
cells packaged as dietary supplements
(tablets, chewing gums, straws). The
archetypical probiotic food is yoghurt
and daily consumption of dairy products
seems to be the most natural way to in-
gest probiotic bacteria (Caglar et al.,
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2005). A formulation of approximately
10° probiotic bacteria per gram or milli-
liter with an intake of 1.5-2 dl per day is
recommended and the dairy products
should preferably be non-sweetened and
contain only natural sugar (Twetman and
Stecksén-Blicks, 2008).

On the other hand, in some diarr-
hea cases milk and milk products such as
milk, cheese, pudding and ice cream can
made diarrhea worse. Reduction of using
dairy products is suggested in such cas-
es. Therefore, the aim of this study is to
prepare probiotic fermented soymilk as
an alternative product for treatment of
diarrhea in children. With the increasing
availability and widespread use of pro-
biotics, it is important to identify the
most effective preparations. Therefore,
biological evaluation of this product
using young rats was also aimed in the
present study.

MATERIALS AND METHODS
Bacterial cultures: Pure cultures of
Lactobacillus bulgaricus DSMZ 20080
and Lactobacillus casei DSMZ 20011,
and Bifidobacterium longum ATCC
15707 were obtained from Microbiolog-
ical Resource Center Cairo (MIRCEN)
Faculty of Agriculture, Ain Shams Uni-
versity, Cairo, Egypt. The Strains were
maintained and grown on MRS agar
(Difco, USA).

Probiotic fermentation of soymilk:
Fermented soymilk preparations were
prepared according to the method de-
scribed by Wei et al. (2007). Soymilk
was obtained from soybean products pilot
plant, Food research and technology in-
stitute, Agriculture Research Center, Gi-
za Egypt. The soymilk was sterilized by
autoclaving at 121°C for 15min. The
strains were grown on MRS broth (Difco,
USA) at 37°C for 24h. For culturing Be-
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fidobacteria, 0.5% (w/v) L-cysteine-HCl
(Sigma, USA) was added to decrease the
redox potential of the medium. The cells
were harvested by centrifugation (Sigma
3K12, 5000 x g, 10 min) and washed two
times with sterilized distilled water. Cell
pellets were reconstituted in sterilized
soymilk and used for inoculation in fur-
ther work. Four soymilk preparations
were prepared by inoculating L. casei, L.
bulgaricus, and Bif. longum, and mixture
of them (1:1:1 v/v) to obtained a final
levels of 10° CFU/ml. The inoculated
soymilk preparations were fermented at
37°C for 24 h (Wei et al., 2007). The
pour plate method was applied for enu-
merating viable populations of bacteria in
fermented soymilk. MRS agar (Difco,
USA) contained 0.5% (w/v) L-cysteine
HCl was used and the plates were incu-
bated at 37°C for 24 h (Wei et al., 2007).
Sensory evaluation of probiotic soy-
milk: The regular score panel (Tamime
and Robinson, 1999) was used to eva-
luate the sensory properties of the four
probiotic soymilk preparations in addi-
tion to the unfermented soymilk (con-
trol). Ten panelists from the staff mem-
bers of Food Science Department, Facul-
ty of Agriculture, Ain Shams University
were asked to score coded samples for
appearance (20), consistency (20), odor
(10), flavor (50) and overall acceptability
(100).

Biological evaluation of the probiotic
soymilk products

Animals and treatments: This experi-
ment was carried out on the animal house
of National Organization for Drug Con-
trol and Research, Giza, Egypt. Thirty six
male Sprague-Dawely strain rats (80+5g
and 4 weeks age) were obtained from the
farm of the national organization of drug
control and research, Giza, Egypt. The
animals were housed in separate stainless
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steel cages raised in a well-ventilated
room with 12h light/dark cycle and free
access to food and water throughout the
experimental period (7 days, according to
René et al., 2005). After adaptation pe-
riod (7 days), rats were divided into six
groups (n=6) and named from G1 to G6.
Diarrhea was induced by oral administra-
tion 1.0ml of sodium pico sulfate (pico-
lax drug, E.I.P.I.Co., Egypt). Blood sam-
ples were collected before and after in-
duction of diarrhea as described below.
These samples were assayed and demon-
strated as initial and diarrhea biochemical
parameters, respectively. All animals
were fed on basal diet (10% casein, 10%
corn oil, 5% cellulose, 1% vitamin mix-
ture, 4% salt mixture, 70% corn starch
(Lana Peter and Pearson, 1971) for 7
days. Group 2 to 6 (G2 to G6) were al-
lowed to free access of water contained
commercial oral rehydration solution
(ORS, Seed Co., Egypt), while, the nega-
tive control group (G1) was to free access
of normal water. G2 was named as a pos-
itive control. G3, G4, G5 and G6 were
administrated with 2 ml fermented soy-
milk per day (10" -10° CFU/ml), prepared
using L. casei, L. bulgaricus, Bif. longum
and mixture of them (1:1:1 v/v) respec-
tively. The fermented soymilk was admi-
nistrated using stomach tube. ORS was
prepared according to the manufacturers’
instructions.

Diarrheal parameters: Rats were ob-
served daily for the appearance of any
symptoms of discomfort that might be
related to studied treatments as men-
tioned by René et al., (2005). Stool fre-
quency and fluidity were evaluated daily
before diarrheal induction and during 7
days following. Death rate was expressed
as percentage from the initial number of
rats in each group (n=6). Body weight
(BW) of the rats was recorded just before
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and after diarrheal induction, and then
was followed on the 3™ and 7™ day.
Biochemical parameters: At the begin-
ning and end of experimental period,
blood samples were collected from the
eye plexuses of animals by a fine capil-
lary glass tubes and placed immediately
on ice. Blood serum samples were col-
lected into dry clean centrifuge tubes; the
serum was separated after centrifugation
for 10 min at 1500 x g and kept at —20°C
until analysis (Schermer, 1967). The kits
of all tests were purchased from Biodiag-
nostic, Egypt. The normal levels of all
tested parameters which used for discuss-
ing the obtained results were obtained
from the site: http://www.bloodbook.
Com/ranges.html.

Creatinine and urea were deter-
mined as biochemical parameters of kid-
ney functions according to the method
described by Larsen (1972), and Patton
and Crouch (1977), respectively. In addi-
tion, total protein and albumin were
measured directly and globulin concen-
tration was calculated by subtracting al-
bumin from total protein according to the
manufacturers’ instructions which based
on the methods of Gornall et al., (1949)
and Doumas et al., (1971), respectively.
Alanine aminotransferase (ALT, EC
2.6.1.2) and aspartate aminotransferase
(AST, EC 2.6.1.1), were determined as
biochemical parameters of liver functions
according to the methods mentioned
Bergmeyer and Harder (1986). Minerals
including Na', K, Mg"" and iron were
determined by the methods of Trinder
(1951), Sunderman and Sunderman
(1958), Dreux (1977), Grindler and Heth
(1971) respectively. Glucose and hemog-
lobin were determined by the method of
Trinder (1969), Drabkin and Austin
(1932), respectively.
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Statistical analysis: For each treatment,
data from three independent replicate
trials were pooled and the mean values
and standard deviations were deter-
mined. Differences between samples
were determined by Duncan‘s and were
considered to be significant when p <
0.05 (SAS, 1999)

RESULTS AND DISCUSSION
Probiotic fermentation of soymilk: The
viable counts L. casei, L. bulgaricus, Bif.
longum as single or mixed starters (1:1:1
v/v) in fermented soymilk are showed in
Table-1. All cultures showed good
growth characteristics in soymilk indicat-
ing that soymilk was a suitable delivery
medium for probiotic organisms. As the
results showed, the viable counts of bac-
teria in fermented soymilk are at the
range of 7-8log CFU/ml. The lowest
population of L. bulgaricus is at 7log
CFU/ml. The highest population of B.
longum growth in fermented soymilk is
at 8log CFU/ml followed by L. bulgari-
cus. Comparing with the inoculation lev-
el (3log CFU/ml), the results indicated
that, Lactobacillus sp. grew in soymilk
with population increases of 4.3 to 4.9
log CFU/ml after fermentation at 37°C
for 24 h. Wei et al., (2007) used the same
inoculation level and obtained similar
growth behavior by L. paracasei and L.
acidophilus. Bif. longum grew better than
Lactobacillus sp. with population in-
creases of 5.1log CFU/ml in the present
study. This result is in harmony with
those mentioned by Wei et al., (2007).
They mentioned that, B. longum grew at
high level with population increase of 6
log CFU/ml in plain soymilk.

Table-1: The viable counts” of L. casei,
L. bulgaricus, Bif. Longum and their
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mixture (1:1:1 v/v) in soymilk before
and after incubation at 37°C for 24 h.

Log CFU/ml
Strain Before fer-  After fermen-
mentation tation
L. casei 3.20+0.09 8.11+0.14
L.bulgaricus ~ 3.14+0.10 7.44+0.09
Bif. Longum 3.1140.12  8.21+0.02

Mixed culture” 3.61+0.25 8.04+0.32

" Means + standard deviation; n = 3.
"Mixed culture (1:1:1 v/v) of L. casei, L.
bulgaricus, and Bif. Longum.

Sensory evaluation of probiotic soy-
milk: Statistically analyzed data of sen-
sory evaluation of probiotic soymilk pre-
parations comparing with unfermented
soymilk were presented in Table-2. No
significant difference (p>0.05) in the
appearance of tested soymilk prepara-
tions was recorded comparing with the
unfermented soymilk. On the other hand,
significant enhancements (p<0.05) in the
consistency, odor and flavor were ob-
tained due to using the probiotics in fer-
mentation of soymilk comparing with the
unfermented soymilk. This may be due to
organic acids and flavoring agents pro-
duced by probiotic bacteria in soymilk
(Katsutoshi et al., 2002). They added that
LAB had an effect on improvement of
the unpleasant taste of raw soymilk. Re-
markably, in the present study, no signif-
icant difference (p>0.05) was obtained
between different probiotic soymilk products.
Biological evaluation of the probiotic
soymilk products

Diarrheal parameters: Body weight
(BW) of the rats was recorded just before
and after diarrheal induction, and then
was followed on the third and seventh
day (Fig.-1). Significant reduction (p<
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0.05) in BW of all tested rat groups was
observed after diarrheal induction (ADI)
with picolax. The percentage of BW loss
was ranged from 5.7% to 7.7% in all
groups. This reduction was continued in
the negative and positive control rats
during 7 days following the onset of di-
arrhea (G1 and G2, respectively, Fig. 1).
Rats in G2 were subjected to water con-
tained ORS, therefore, the loss of BW in
G2 rats (6.2%) was not strong like G1
rats (17.3%) on the third day. On the oth-
er hand, rats group G3 and G6 showed
loss percentage of BW 4.8 and 1.1%,
respectively on the third day, while rats
in G4 and G5 observed insignificant loss
of their BW. Rats that were received pro-
biotic soymilk preparations (G3-G8) con-
tinued to gain weight during the duration
of the trail (Fig. 1). In conclusion, at the
end of experimental period, the total per-
centage of BW loss was 28, 16, 10 and
4.9% for rats in group G1, G2, G3 and
G4, respectively. In contrary, rats in G5
and G6 gained 2.9 and 2.6% from their
weights on the seventh day. Noticeably,
these two groups were administrated with
Bif. longum as a single strain or in mixed
culture (1:1:1 v/v) with other studied
strains. Similar findings were obtained
previously by Bowen et al., (2007) with a
commercial probiotic compound VSL#3
of highly concentrated freeze-dried living
bacteria including four strains of lactoba-
cilli (L. plantarum, L. casei, L. acidophi-
lus and L. delbrueckii subspecies bulga-
ricus), three strains of bifidobacteria (Bif.
infantis, Bif. longum and Bifi. breve), and
one strain of streptococcus (Streptococ-
cus salivarius subspecies thermophilius).
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Figure-1: Changes in body weight of
young rats (means+ SD) before (BDI)
and after (ADI) diarrhea induction.
Changes in body weigh were also rec-
orded on 3™ and 7™ day following di-
arrheal induction. Rat groups (G3-G6)
were feed on basal diet and free access
to ORS: administrated with (2ml/day)
probiotic soymilk fermented with L.
casei (G3), L. bulgaricus (G4), Bif.
longum (GS5), and mixed culture (1:1:1
v/v) of these stains (G6). G1, negative
control and free access to water; G2,
positive control feed on basal diet and
free access to water contained ORS.

Before induction of diarrhea, rats
presented normal feces characterized as
solid, molded, brown or dark and rough
feces. Diarrheal stools appeared longer
than normal stools 24h after diarrheal
induction. Stools were also either soft or
liquid. The frequency of diarrheal feces
increased gradually during 1% to 6™ day
in rats of G1 and during 1% to 5™ day in
rats of G2 (Table 3). According to the
stool frequency, the quick recovering (on
day 3) was noticed by rats in G3 and G6,
which administrated with L. casei and the
mixed culture (1:1:1 v/v) of tested strains,
respectively. On the 4™ day rats in G2
and G4 showed also normal stool fre-
quency, while the negative (Gl) and
positive (G2) control rats remained the
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normal stool frequency on 7™ and 6st
day, respectively (Table-3). These results
indicated that, all probiotic soymilk
products were effective for treatment of
picolax-induced diarrthea. In Previous
studies, exogenous administration of L.
reuteri, either as pure bacterial suspen-
sion or as fermented oatmeal soup, was
shown to prevent the development of
acetic acid-induced colitis (Fabia et al.,
1993) or methotrexate-induced colitis
(Mao et al., 1996). The decrease in stool
frequency on the 3™ or 4™ day (Table-3)
may have been due to the importance of
the high number or the metabolic activity
of probiotic bacteria in the intestinal
tract. Being a “probiotic” means that pro-
biotic bacteria are capable of exerting
good effects on the host organism by
improving the balance of intestinal flora
(Madsen, et al., 2001). The mechanism
of action appears to be through protec-
tive, trophic and anti-inflammatory ef-
fects on bowel mucosa (Gionchetti, et al.,
2000; Petrof et al., 2004). As a result of
diarrhea, BW loss followed by dehydra-
tion might be the main reason of death
16.7% of rats in the negative control
group (Table-3). It has been long recog-
nized that severe diarrhea, sometimes
followed by death (René et al., 2005).
Biochemical parameters

Liver and kidney functions: Liver and
kidney functions in blood serum of
young rats before and after diarrheal in-
duction and at the end of experimental
period were presented in Table 4. Total
protein in the blood serum was signifi-
cantly (p<0.05) reduced just after diarr-
heal induction. Otherwise, no significant
difference (p>0.05) was recorded in the
other analyzed kidney function parame-
ters after the onset of diarrhea. At the end
of experimental period (7" day), signifi-
cant (p<0.05) reductions were observed
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in total protein, albumin, and calculated
globulin in the blood serum of rats in the
negative control group (Gl). Moreover,
in this group, the determined urea level
on the 7™ day was significantly (p<0.05)
high comparing with the serum urea level
of rats before and after diarrheal induction.

Noticeable improvement in the stu-
died kidney functions were obtained
when on the 7™ day in rats subjected with
ORS in the positive control group (G2,
Table 4). However, the concentration of
total protein and albumin did not reach to
the normal level (6-8.4, and 3.5-5 g/dl,
respectively) by Gl and G2 on the 7"
day. In the negative control (Gl) urea
concentration on the 7" day was slightly
higher than the normal level (7-18mg/dl).
These results could be interrupted by
those mentioned by Hayes (2007). He
stated that, decreased serum protein con-
centrations result from decrease protein
synthesis or increase protein loss. He
added also that, loss of albumin and glo-
bulin occurs with exudative lesions such
as severe diarrhea. On contrary, adminis-
tration of probiotic soymilk preparation
led to significant (p<0.05) improvement
in all tested kidney functions as shown by
rats in G3, G4, G5 and G6 comparing
with these parameters just after diarrheal
induction or on the 7" day in negative
(G1) and positive (G2) control. Also, all
tested parameters returned to the normal
levels on the 7™ day when young rats
administrated with probiotic soymilk
products produced in the present study
(Table-4). Creatinine levels in the blood
serum of all tested groups were not sig-
nificantly (p>0.05) affected and were in
the range of the normal level (0.6-
1.2mg/dl). From the above mentioned
results, it can be concluded that total pro-
tein, albumin and urea could be used as a
good indicators for studying the effect of
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diarrhea on the kidney functions in young
rats. Concerning the liver functions in all
tested groups, no significant (p>0.05)
effect was obtained due to diarrheal in-
duction or administration of probiotic
soymilk preparations (Table-4).
Minerals, glucose and hemoglobin:
Some minerals in blood serum of young
rats were determined before and after
diarrheal induction (Table 5). Serum so-
dium, potassium, magnesium and iron
concentrations were significantly (p<
0.05) decreased just after diarrheal induc-
tion. These concentrations were at the
level of hyponatremia (less than 135m.
mol Na'/l), hypokalemia (less than 3.5m.
mol K'/1), and hypomagnesemia (less
than 1.7mg Mg /dl). These minerals
were decreased because of their loss due
to diarrheal induction (Schweinfest et al.,
2006).

Although the negative control (G1)
rats were recovered from diarrhea on the
7™ day (Table 3), blood chemistry
showed hyponatremia and hypomagne-
semia but not hypokalemia (Table-5).
The serum sodium returned to the normal
level (135-145m.mol) somewhat slowly
in the positive control (G2) rats, whereas,
magnesium concentration stilled in the
less than the normal level in blood serum
(1.7-2.3mg Mg"" /dl). All tested minerals
in the blood serum of all rat groups (G3
to G6, which administrated with probiot-
ic soymilk products) were returned to the
normal levels on the 7™ day, except se-
rum magnesium concentration of rats in
G3, which administrated soymilk fer-
mented with L. casei. These results indi-
cated that the probiotic soymilk prepara-
tions may be having a positive effect on
the microbial flora balance resulted in
decreasing inflammatory bowel symp-
toms and electrolytes losing associated
with diarrhea (Benchimol and Mack
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2004; de Vrese and Marteau, 2007). This
was demonstrated by accelerating recov-
ery of Na" and K" levels in rats subjected
with probiotic soymilk (Table-5). These
minerals were the most important electro-
Iytes which involved in water balance,
pH balance, membrane transport and
electrical conduction in the muscle and
nerve cells (Pizarro et al., 1991; Shah et
al., 2000).

The blood glucose level was signifi-
cantly (p<0.05) decreased by induction
of diarrhea (Table 5). Although glucose
concentrations on the blood serum of G1,
G2 were significantly (p< 0.05) reduced
on the 7™ day comparing with other
groups, these concentrations were not
below the level of hypoglycemic (70
mg/dl). On the 7™ day, the glucose level
was returned to the initial level in the
blood of other groups which subjected
with the probiotic soymilk preparations.
Therefore, the obtained data showed that
the blood glucose was significantly influ-
enced by diarrheal induction, but this
effect was not severe. Similar results
were obtained when hemoglobin concen-
trations were determined in the present
study (Table 5).
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CONCLUSION

The widespread use of oral rehydration
solution has been important in reducing
the risk of dehydration, but it neither
shortens the duration of diarrhea nor pro-
vides any significant nutritional value.
There has been a recent shift in emphasis
in the nutritional strategies used to pro-
mote recovery from diarrhea. Beside the
well known nutritional quality of fer-
mented soymilk (Rekha and Vijaya-
lakshmi, 2008), data obtained in the
present study demonstrated that, the oral
administration of probiotic soymilk fer-
mented with L. casei, L. bulgaricus, Bif.
longum as single or mixed starters (1:1:1
v/v) was effective for accelerating recov-
ery from picolax-induced diarrhea in
young rats. Previous studies suggested
that the potential of probiotics was due to
inducing or maintaining remission in
inflammatory bowel diseases. In particu-
lar, a mixed strain preparation of Lacto-
bacilli plus Bifidobacteria was effective
in treatment of different gastrointestinal
infection, inflammation and diseases
(Marteau et al., 2001; Isolauri et al.,
2002; de Vrese and Marteau, 2007)

Table-2: Sensory evaluation of probiotic soymilk preparations.

Sensory attributes”

Soymilk preparations ‘apnearance Consistency Odor Flavor  Overall acceptability
20 20 10 50 100
! 17.8+0.42% 15.6+0.68° 8.2+0.25°  39+3.75° 80.6+3.52°
11 18.6£0.68" 17.4+0.68" 9.3+0.25* 43.5+£3.15° 88.8+£3.26"°
11 17.64£0.52* 17.440.7° 8.8+0.26™ 4442 .47 87.8+4.4°
v 18+0.66° 18+0.82% 9.2+0.26" 41.5+1.75° 86.7+£3.26°
\Y 18.4+0.52* 18.4+0.84" 9.5+0.0* 4243.5° 88.3+4.41°

" unfermented soymilk(I); soymilk fermented with L. casei (II), L. bulgaricus (III), Bif.
longum (IV), and mixed culture (1:1:1 v/v) of these stains (V). * Means + standard dev-
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iation; n = 10. Means in the same column with different letters are significantly different
(p<0.05).

Table-3: Stool frequency (number of feces per day: Nbr/day) before and after diarrheal induction in

young rats.
Rat Stool frequency (Nbr/ day) Recovery Death
groups” day rate %
0 1t ond 3rd 4 5t & th
Gl 48-60 72-96 72-96 72-96 72-96 72-84 72-84 48-60 7 16.7
G2 48-60  72-96 72-96 72-96 72-96 72-96 48-60 6 -
G3  48-60 72-96 72-84 48-60 - - - - 3 -
G4 48-60 72-96 72-84 72-84 48-60 - - - 4 -
G5  48-60 72-96 72-84 72-84 48-60 - - - 4 -
G6  48-60 72-96 72-84 48-60 - - - - 3 -

" Rat groups (n=6) from G1 to G6 were presented in Fig. 1

Table-4: Liver and kidney functions in blood serum of young rats (group G1-G6)* before and after
diarrheal induction and at the end of experimental period (7 days).

Biochemical Para- Before di- After di- On the 7" day
meters of blood arrheal in- arrheal
serum* duction induction G1 G2 G3 G4 G5 G6
Kidney functions
T.protein (g/dl) 6.3"+0.27 5492027  4.9°%0.17 54°  6.1* 6.04° 62° 63™
£0.13 +021 +0.14 =£0.17 =0.13
Albumin (g/dl) 3.5%+0.14 3.0°+£0.19  2.8°£023 3.1° 35" 34* 36" 3.6
037 £0.12 021 =0.18 =0.02
Globulin (g/dl) 3%40.35 26™+£033  23°+021 25  28° 27 284 29%
043 £026 026 =031 =0.17
Urea (mg/dl) 16.4°+0.12 16°40.17 184°+  169° 16.1° 16.1° 16.0° 16.1°
0.81 094 +04 016 =0.17 =0.17
Creatinine (mg/dl) 0.82+0.02 0.85°+0.04 0.84'+  0.82° 0.83" 0.82° 083" 0.81°
0.05 £0.05 +0.03 0.02 =0.01 =0.06

Liver functions

ALT(pg/) 37.3"+3.9 37.1°+33  36.5"+5.3 359" 36.8" 381" 37.1" 378"
4.7 £37 £33 £25 +3.9

AST(ng/l) 42,7+ 4.8 40.0°+4.6  40.7°+42 41.8° 442" 403" 412" 433°
+29 £37 +46 38 +41
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* Means =+ standard deviation (n = 6). Means in the same row with different letters are significantly
different (p<0.05). * Rat groups from G1 to G6 were presented in Fig. 1.

iochernical Before After On the 71" day
Biochemical diarrheal diarrheal
Efaramf)tleo':d induction induction
serum* Gl G2 G3 G4 G5 G6
Minerals
Na" (mmol/l) 148+0.44™ 118 +2.7¢ 124 +3.49 137+2.1¢ 147 +1.5%  [146+3.7% 148+ 2.6%°  [149+1.1*
K" (mmol/1) 55+0.36° 33+0.26¢ 4240249 [52+0.09¢ [5.7+022° [5.5+02° 5.6£0.15°  |6+0.21°
Mg*? (mg/dl) 1.710.03% 1.39+0.03¢ 1.51£0.03¢  |1.5£0.08°  |1.73£0.05* |1.67+0.04° [1.7£0.03% |1.76+0.04*
Tron (ng/dl) 410,79 36.58 124 35.6+0.75° [35.6+1.2°  [0.8+0.33>  0.1+0.54° {03+ 0.47% |41.4+0.41°
Others:
Glucose 84.6+6.2° 78.1 +4.8° 73.242.9%  [75£3.7°¢ 84.3£2.7%  [84.5£1.8*  [34.1+2.2° [83.9+1.8°
(mg/dl)
Hemoglobin 10.5+0.5° 103+ 02° 9.6+0.4"% 10£0.3¢ 10.5+0.3%  [10.3£0.3%®  [10.2£0.3%®  [10.2+ 0.5%
(mmol/l)

* Means + standard deviation; n = 6. Means in the same row with different letters are significantly
different (p<0.05). *Rat groups from G1 to G6 were presented in Fig. 1.
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