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ABSTRACT KEYWORDS
Escherichia coli O157:H7 is known to cause food borneillness globally. Maize“ogi”;
Treatment of infections caused by this organism is difficult because the E.coli 0157:H7;
administration of antibiotics might precipitate kidney complications; Therapeutic;
therefore there is the need to search for alternative therapy. In this study, Immunomodul atory.

the therapeutic and immunomodulatory effects of raw maize “ogi” was
investigated on ratsinfected with Escherichia coli 0157:H7. Infected rats
treated with maize “ogi” slurry 1.0ml once or twice daily and maize “ogi”
liquor, 1.0ml twice daily recovered 72h while those that were treated with
less than 1.0ml recovered by 96h. Without treatment with ‘ogi’ however,
theratsstarted recovering by 120h. Thetreatment caused the White Blood
Cells which had already gone up as a result of the infection to reduce
significantly (P<0.05) by 24h of administration of raw fermented maize
‘ogi’ components to the infected rats. It also caused a significant decrease
in the lymphocyte counts of the infected and treated rats by 24h. On the
other hand, there was an increase in the neutrophil count irrespective of
the different volumes and different components of raw “ogi”” used by 24h
but by the 72h of treatment, it started to decrease and by 120h reduced to
normal levels. Sincethe administration of raw maize ‘ogi’ either slurry or
liquor caused the duration of infection in rats infected with Escherichia
coli 0157:H7 to reduce from 120h to 72h, it is therefore suggested that
people having diarrhoea caused by this organism could drink fermented
raw maize “ogi” slurry or liquor to treat the infection.

© 2013 Trade Sciencelnc. - INDIA

INTRODUCTION chia coli, Salmonela spp., Vibrio cholerae, Yersinia

enterocolitica, and Aeromonas spp.), enteroparasites

Diarrhoeaisaleading causeof morbidityandmor-  (Giardia spp., Criptosporidium spp., and Entam-
tality among childrenin developing countries™®. The  oeba histolytica), and viruses (Adenovirus, Norwalk
main etiology of thediarrhoeaisrelated toawiderange  virus, and Rotavirus). In Southwest Nigeria, inastudy
of bacteria (such as Campylobacter jejuni, Escheri-  that was carried out by Adebolu and Babafemi™®, Es-
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cherichia coli wasfound to bethemost preval ent cause
of infantilediarrhoeain the geopolitical zone. Poor hy-
giene, lack of pipebornewater, consumption of con-
taminated food and close proximity toanimalsall con-
tribute to easy and frequent acquisition of pathogens
that causethisconditiont®. Childrenlessthanfiveyears
of age have 3.3 diarrhoeageni ¢ episodes per year, and
morethan one-third of thedeathsin thisagegroup are
associated with diarrhoea. Therefore, thereare gpproxi-
matdly 1.5 billion diarrhoei ¢ episodes per annumand 4
million deathsin childrenlessthan fiveyearsof age(most
from 6 monthsto 12 years) that are caused by thedis-
easd’8., Intheinvestigation carried out by Black!®, he
reported that asmany astwo million children dieannu-
dlyfromthisinfection.

Diarrhoeg, dthough sdf-limiting may sometimesre-
quireantibiotictherapy. However, most of theaetilogicad
agentsespecially bacteriahave already developed re-
sistance to most of the commonly empl oyed antibiot-
icg?. In addition, some of these antibioticscan dso
induce diarrhoeaknown as “antibiotics induce diar-
rhoea21, Thereistherefore the need to search for
moreeffectivetrestment of thisillness moresothatitis
oneof themajor killer diseasesof infants.

Inmost rurd communities, wherethey do not have
accessto orthodox medicine, dl kindsof plantsor raw
materidsareexploitedtotakecareof thedifferent hedth
problemsthey encounter. For exampl ein some com-
munitiesin the Southwest, Nigeria, uncooked “ogi”
durry, whichisaNigerian fermented food madefrom
cereal grainssuch asmaize (Zea maysLinn) isused
traditiondly for therelieve of somach discomfort and
diarrhoeaby therural people. Olukoyaet al.,[*? when
carrying out research on this assertion observed that
‘ogi’ has antibacterial activity against common
diarrhoeageni c bacteriaand that the presence of Lac-
tobacilli in the slurry was responsible for its effect.
Adebolu*¥ in her own contribution however reported
that not only thedurry but theliquor, that is, thewaste
water of “ogi” that is normally poured away to scoop
the slurry also has antibacterial activity against
diarrhoeageni c bacteriaand that thegrowth inhibitory
activity issuperior to that of slurry on most of the or-
ganismstested. Moreover, theduration of fermentation
of the ‘ogi’ also play significant role on its antibacterial
activity. Although thereareal ot of reportson antibac-
terid activity of “ogi”, there is none on the effect of “‘ogi’
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on thehaematol ogical parametersin thecourseof treet-
ing established diarrhoea caused by Escherichiacoli
0157:H7indbinorats.

In thispresent study therefore, the effects of raw
maize “ogi” on the heamatological parameters of rats
during the course of treatment against diarrhoeacaused
by Escherichiacoli 0157:H7 wasinvestigated.

MATERIALSAND METHODS

Bacteria

Escherichiacoli 0157:H7 used in this study was
obtained from the Microbi ol ogy Department, Univer-
sity College Hospita, Ibadan, Oyo State, Nigeria.

Grains

Whitemaizegrains(ZeamaysLinn.) waspurchased
at alocal market in Akure, Ondo State, Nigeria.

Animals

Wigter dbinorats, aged 5-6 weekswith weight av-
eraging 459 were used. They were bought from the
Department of Animal Production and Hedlth (APH),
Federal University of Technology, Akure, Ondo State,
Nigeria
Prepar ation of maize“ogi” durry and liquor

This was prepared according to the method of
Odunfaand Add ey with dlight modification. One
kilogram of thegrainswas cleaned and steepedin cold
water for 72h at 30+2°C. After steeping, thewater was
removed and thegrainswashed in two changes of wa-
ter beforewet milling using aproperly washed local
grinding machine. Theresulting pastewasfiltered using
agterilemudin cloth, the pomacewas discarded while
thefiltratewas collected into another sterile container
and allowed to settlefor 3 daysduring which timefer-
mentation took placeby natura floraof thegrains. Af-
ter 72 hfermentation, theliquor on top of thefermented
“ogi” slurry was collected into a sterile container and
tested for antibacteria activity onthetest organism, so
adsothedurry using agar diffusion assay.

In-vivo determination of infectious dose of Es-
cherichia coli 0157:H7 in rats used

Atotal of 24 albino ratswere used for this assay,
different concentration of 18h stock cultureranging from
2.22x10%cfu/ml to 2.22x10°cfu/ml of test organisms
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wereordly administeredinto theratsthat were grouped
inthrees, different groupsweregiven different dose. A
pre-ingestion period of 2 weekswasearlier observed
for acclimatization to thenew environment beforethis
assay. During this period, ratswere kept on broiler’s
darter and serileditilled weter. Theratswereobserved
for any sign of illness and nature of stool. The deter-
mined dosewas used to challengeanother set of abino
ratstoinduceinfectioninthem.

I nfection of albinoratswith thecalculated infec-
tious dose of Escherichia coli 0157:H7

A totd of 60 ratswere orogastically infected with
thecalculated infectiousdose (ID) of Escherichiacoli
0157:H7. Prior infection, therats were observed for
14 daysfor any sign of illnessbeforeinfecting them.
During thisperiod, theratswere kept on broiler starter
and Steriledistilled water. After infection, theratswere
also daily examined for signsof illness such asweak-
ness, |oss of appetite, watery stool.

Treatment of infected rats with fermented raw
maize*“ogi” durry and liquor

After infectionhad setin, theratsweredivided into
10 groups (6 rats per group). Thefirst group wasgiven
fermented raw maize“ogi” slurry, 1ml per day, the sec-
ondgroupwasgiven 1Iml of maize“‘ogi” slurry two times
daily (bd), thethird group wasgiven 0.5ml maize“ogi”
durry per day, thefourth group wasgiven 0.5ml maize
“ogi” slurry two times daily, the fifth group was given
1ml of theliquor of thefermented maize*“ogi” daily, the
sixth group wasgiven 1ml of theliquor twicedaily, the
seventh group wasgiven 0.5ml of theliquor daily, the
eighth group wasgiven 0.5ml of theliquor twicedaily,
theninth group wasinfected and not treated whilethe
last group was neither infected and nor treated. These
last two served asacontrol.

HAEMATOLOGICALANALYSIS

Whiteblood cell (WBC)

Onemillilitreof blood was collected from each rat
used into EDTA bottles. Theblood wasdiluted to 1:20
with Turk’s solution. The diluted sample was mixed and
examined under the microscope using theimproved
Neubaer’s counting chamber.

Differential count

A thinblood film wasmadeon adide. When com-
pletdy dried, theblood filmwasstained using Leishman
stain. Buffered water was added for 10 minutesusing
plastic pipe. The stain waswashed off with tap water.
Thedidewasair-dried; adrop of immersion oil was
placed on thelower third of the blood film. The blood
film was examined microscopicaly (X 100 objective
lens) and the different white cellswere counted and
expressed in percentage.

Morphological examination of the feaces of in-
fected ratsbefore, duringand after treatment with
maize“ogi”

The physical appearance of the feaces of thein-
fected rats, infected and treated rats, infected and not
treated ratsand the uninfected ratswere daily observed
throughout theinvestigationfor sgnsof infection.

RESULTS

Infected ratstreated with maize“ogi” slurry 1.0ml,
onceor twicedally and maize“ogi” liquor 1.0ml twice
daily recovered 72h after the commencement of the
trestment whilethosethat weretreated with lessthan
1.0ml recovered by 96h. Without treatment with ‘ogi’
however, therats started recovering by 120h (TABLE
1).

Thetreatment caused the WBC which had aready
gone up from 2433.000+£0.000 © mm3 to
3900.000+529.15032mm3 asaresult of theinfection
to reduce significantly (p<0.05) by 24h of administra-
tion of thedifferent volumesof raw fermented maize
‘ogi’ components to the infected rats. Although, the
WBC increased to reach maximal levelsby 72hinall
the treated and untreated rats, the values started de-
creasing and reeched minimum level sby 120h at which
time all theinfected rats whether treated or not had
recovered (TABLE 2). Theadministration of fermented
maize“‘ogi” also caused a significant (p<0.05) decrease
inthelymphocyte countsof theinfected ratsthat were
treated with the“ogi”” by 24h through 72h and by 120h,
therewasasggnificant (p<0.05) increasein lymphocyte
countsinamost al thetreatment regimens TABLE 3).
Ontheother hand, therewasan increasein the neutro-
phil count irrespective of thedifferent volumesand dif-
ferent components of raw “ogi”” administered the in-
fected ratsby 24h. However by the 72h of treatment, it
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started to decrease and by 120h reduced to normal
levels(TABLE 4). Thetreatment aso caused asignifi-
cant (p<0.05) increasein monocyte count of thein-
fected and treated ratsto normal levels. Thisbecame
gpparent by 72h of theadministration of thefermented
maize“ogi” (TABLE 5). Figure. 1 shows the anus of an
infected rat with unformed stool stickingtoit after in-
fectionwiththelD of Escherichiacoli 0157:H7 while
figure. 2 showsthe unformed stool passed out by the
rat.
DISCUSSION

—=> Regulor Paper

Theinfectedratstreated with fermented maize‘ogi’
slurry 1.0ml once or twicedaily and thosethat were
treated with 1.0ml liquor twicedaily recovered 72h. All
the othersrecovered by 96h. However, thosethat were
not treated did not recover until 120h. Therecovery of
thetreated rats might be asaresult of the presence of
the bio-metabolitesproduced by themicrofloraof maize
“ogi”which include Lactobacillusplantarium, Saccha-
romyces cerevisiae and Candida krusei, Adebolu et
al. (15). Thereduction of WBC in rats treated with
maize“ogi” is an indication of recovery from infection.
Theincreasein neutrophil count by 24h after infection

TABLE 1: Morphological examination of thefeacesof infected ratsbeforeand during treatment with fer mented maize“ogi”

Part of maize

Rats . ogi” used 24h 48h 72h 96h 120h

A Slurry Semi formed Stool  Semi formed Stool  Normal Normal Normal
B Slurry Semi formed Stool  Semi formed Stool  Normal Normal Normal
C Slurry Semi formed Stool  Semi formed Stool  Big & formed stool Normal Normal
D Slurry Semi formed Stool  Semi formed Stool  Semi formed, big stool ~ Normal Normal
E Liquor Semi formed Stool  Semi formed Stool  Long, black & ormed. Normal Normal
F Liquor Semi formed Stool  Semi formed Stool  Normal Normal Normal
G Liquor Semi formed Stool  Semi formed Stool  Long & black Normal Normal
H Liquor Semi formed Stool  Semi formed Stool  Very long & formed. Normal Normal
I Contral (1) Unformed stool Watery stool Puffy, big & black stool Very long stool Normal
J Contral (1) Normal Normal Normal Normal Normal

KEY: A= 1ml of slurry per day, B= 1ml of slurry two times per day, C= 0.5ml of durry per day, D= 0.5ml of slurry two times per
day, E=1ml of liquor per day, F= 1ml of liquor two times per day, G=0.5ml of liquor per day, H= 0.5ml of liquor twotimesper day,

I=Infected and not treated, J= Not infected and not treated.

TABLE 2: Effect of fermented maize“ogi” on thewhiteblood
cell count of albino rats infected with Escherichia coli
0157:H7

Treatment  (mm®in 24h (mm® in 72h (mm?®) in 120h

- I @ mMm m o 0O W >

(&

2800.000+100.000°
3100.000£100.000%
3300.000+100.000%
3100.000+0.000%*
3000.000+100.000%
3200.000+200.000%
3300.000+100.000%
3400.000+200.000°

8200.000:200.000°
7300.000+300.000
9100.000::100.000°
7300.000+0.000°
8100.000::100.000°
9000.000+100.000"
8500.000+200.000™
10000.000::100.000°

4100.000+0.000°
5000.000+100.000°
3200.000::300.000°
3800.000+0.000°
6100.000+100.000°
3800.00040.000"
3900.000+0.000%
4000.000+200.000%

3900.000+529.1503% 10100.000+1212.436° 4033.333+208.167™

2433.000::0.000°

2433.000+0.000°

2433.000:£0.000°

Since the significant value is 0.000, therefore, the values
followed by similar alphabets along the same column are not
significantly different at P<0.05.KEY: A= 1.0ml of slurry per
day, B = 1.0ml of slurry two times per day, C= 0.5ml of slurry
per day, D= 0.5ml of slurry two times per day, E= 1.0ml of liquor
per day, F= 1.0ml of liquor two times per day, G= 0.5ml of liquor
per day, H= 0.5ml of liquor two times per day, |=Infected and
not treated, J= Not infected and not treated.

setsin showsthat thetest organism stimulated theim-
munesystem | eading to the proliferation of neutrophils
showing seriousinfection. Thisobservation agreeswith
the documentation of Cheesbrought*® that the number
of neutrophlisincrease significantly during infection.
Furthermore, Aboderin and Oyetay!'” and
Oladunmoye®19, documented that neutrophilsareusu-
aly higher during activeinfection. Thereduction of neu-
trophil countsobserved by 72h of administration of “ogi”
show that it was ableto modulatetheimmune system.
Thisisasaresult of the participation of neutrophil in
phagocytising theinvading bacteria. Neutrophilsare
mgjorly respons blefor phagocytosisof pathogenic mi-
croorganismsduring thefirst few hoursafter their en-
tranceintotissues. During the course of digesting off
theinvading microorganismshowever they dieresulting
inadecrease of their number, Theincreaseinlym-
phocyte count after treatment of the ratswith maize
“ogi” also attests to this. The administration of fermented
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TABLE 3: Effect of fer mented maize “ogi” on thelympho-
cyte count of albino rats infected with Escherichia coli
0157:H7.

Treatment (%) in 24h (%) in 72h (%) in 120h
45.000+1.000°  40.000+0.000°® 51.000+1.000°
53.000+3.000% 43.000+1.000°* 53.000+1.000°
50.000+0.000® 39.000:1.000% 61.000::1.000%
51.000+1.000°  47.000+1.000° 59.000+1.000°
50.000+2.000®  45.000::0.000™ 48.000::0.000°
53.000+0.000% 42.000+2.000° 49.000+1.000°
51.000+1.000°  45.000+2.000" 58.000+1.000°
49.000+1.000°  33.000+3.000" 51.000+0.000
52.000+1.000%° 36.667+7.638% 49.000+1.000°
54.000+0.000%  54.000+0.000% 54.000+0.000°

Since the significant value is 0.000, therefore, the values fol-
lowed by similar alphabets along the same column are not
significantly different at P<0.05.

KEY: A= 1.0ml of slurry per day, B = 1.0ml of slurry two times
per day, C= 0.5ml of dlurry per day, D= 0.5ml of durry two
timesper day, E=1.0ml of liquor per day, F=1.0ml of liquor two
times per day, G= 0.5ml of liquor per day, H= 0.5ml of liquor
two times per day, |=Infected and not treated, J= Not infected
and not treated.

TABLE 4: Effect of fer mented maize“ogi” on theneutrophil
count of albinoratsinfected with Escherichiacoli 0157:H7

« T IO TMMmMmOoOOwm>

24h 72h 120h
53.000+1.000% 58.000+2.000%° 48.000+2.000%
45.000+1.000% 56.000+1.000°° 45.000+0.000%
47.000+£0.000°  59.000+0.000® 47.000+2.000°
47.000£1.000° 51.000+1.000°  38.000::0.000°
49.000+0.000° 53.000+1.000%  50.000:+2.000%
45.000+0.000% 55.000+0.000° 49.000+2.000%
46.000+1.000® 52.000+2.000¢  40.000+2.000"
49.000+1.000°  62.000+2.000 46.000+1.000°%
46.667+1.528° 60.333+8.622% 48.333+0.577%°
J 43.600+£0.000°  43.600+:0.000°  43.600+0.000°

Since the significant value is 0.000, therefore, the values
followed by similar alphabets along the same column are not
significantly different at P<0.05.

KEY: A=1.0ml of durry per day, B = 1.0ml of slurry two times
per day, C= 0.5ml of dlurry per day, D= 0.5ml of durry two
timesper day, E=1.0ml of liquor per day, F=1.0ml of liquor two
times per day, G= 0.5ml of liquor per day, H= 0.5ml of liquor
two times per day, |=Infected and not treated, J= Not infected
and not treated.

Treatment

- I oG T moOw>

maize“‘ogi” caused a significant decreased in the lym-
phocyte count by 24h after treatment of theinfected
rats. By 72h however, it started increasing, thiswas
probably becausethelymphocytes specifically T- lym-
phocyteswhich arethe most abundant lymphocytein

TABLE 5: Effect of fermented maize “ogi” on monocyte
count of albinoratsinfected with Escherichia coli 0157:H7

(%)in24h  (%)in72h (%) in 120h
1.000+0.000*  0.000+£0.000°  0.000::0.000°
0.000+£0.000°  1.000+0.000*  1.000+0.000%
1.000+0.000*  1.000+£0.000%  0.000::0.000°
1.000£0.000°  1.000+0.000°  1.000+0.000%
0.000+£0.000°  0.000+0.000°  0.333+0.577%
1.000+0.000%  1.000+£0.000®  0.000::0.000°
1.000+0.000*  1.000+£0.000*  0.000::0.000°
0.000+£0.000°  1.000+0.000*  1.000+0.000%
0.000+0.000°  0.667+0.577%  1.000+1.000%
J 0.700+0.000%  0.700+£0.000*  0.700::0.000°

Since the significant value is 0.000, therefore, the values
followed by similar alphabets along the same column are not
significantly different at P<0.05.

KEY: A=1.0ml of slurry per day, B = 1.0ml of slurry two times
per day, C= 0.5ml of durry per day, D= 0.5ml of durry two
times per day,E= 1.0ml of liquor per day, F=1.0ml of liquor two
times per day, G= 0.5ml of liquor per day, H= 0.5ml of liquor
two times per day, |=Infected and not treated, J= Not infected
and not treated.

Treatment
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Figurel: Ratsshowing symptom of diarrhoea

|00 paw Jojun

Figure2: Unformed stool of ratsinfected with Escherichia
coli 0157:H7

blood circulation and which play significant rolein cell
mediated immunity had transformed into lymphoblasts.
Thislymphoblast then participatesdirectly in cytotoxic
destruction of theinvading bacteria. By 120h after in-
fection, thevaluereturned to normal levelsin most of
thetreated animals (TABLE 3). Themonocyte count
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of theratsbeforeinfecting themwith test organismwas
0.7%. After infection setsin, themonocyte count re-
duced to 0%. Thismay beasaresult of themonocytes
moving to the site of infection transforminginto mac-
rophagesto phagocytosethe organism. Thisagreeswith
thefinding of Onifade and Audu?¥ that lymphocytes
and macrophagesplay significant rolein conferingim-
munity to miceagaing E.coli infection.

CONCLUSION

From this study, administration of raw fermented
maize “ogi” slurry (1.0ml) once or twice daily or its
liquor (1.0ml) twicedaily caused therecovery of rats
infected ratswith E. coli 0157: 7 within 72hwhilethe
untreated ratsdid not start recovering until after 120h.
Itisconcevabl ethat theadministration of raw fermented
maize“‘ogi” slurry once or twice daily or its liquor twice
daily adminigtered to theinfected ndividua swoul d cause
therecovery within 72 hours. Moreover, in addition to
theantidiarrhoeal propertiesof fermented raw maize
“ogi”, it seems that maize “ogi” also has
immunomodulatory properties. Itisthereforesuggested
that people having diarrhoeacould drink fermented raw
maize“‘ogi” slurry when treating the infection especially
inrura areaswherethey might not have quick access
to medica attention; and for thosewho could not drink
thedurry, theliquor can beused asdternative. Thiswill
savemany livesespecialy infantsthat arepronetothe
infection.
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