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Abstract

This review provides a practical, simple, and logical approach to the diagnosis and management of
patients with acute infectious diarrhea, one of the most common diagnoses in clinical practice.
Diarrhea in the immunocompromised host, traveler’s diarrhea, most patients do not require specific
therapy. Therapy should mainly be directed at preventing dehydration. Various home remedies
frequently suffice in mild, self-limited diarrhea. However, in large-volume, dehydrating diarrhea,
oral rehydration solutions should be used, as they are formulated to stimulate sodium and water
absorption. Antidiarrheal agents can be useful in reducing the number of bowel movements and
diminishing the magnitude of fluid loss. The most useful agents are opiate derivatives and bismuth
subsalicylate. Antibiotic therapy is not required in most patients with acute diarrheal disorders.
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INTRODUCTION:
Diarrhea affects most individuals at some time 1. Osmotic Diarrhea.
during their lives. The occasional loose or watery 2. Secretary Diarrhea.
stool is so common that few individuals seek medical 3. Inflammatory and Infectious Diarrhea.
advice, unless the diarrhea is persistent. Diarrhea is 4. Diarrhea Associated with Deranged
an increase in the volume of stool or frequency of Motility.
defecation or frequent passage of abnormal watery 5. Drug induced Diarrhea.

stools. Diarrhoea is defined by the World Health
Organization “As having 3 or more loose or liquid
stools per day, or as having more stools than is
normal for that person”. It is one of the most
common clinical signs of gastrointestinal disease,
but also can reflect primary disorders outside of the
digestive system. Certainly, disorders affecting
either the small or large bowel can lead to
diarrhea.l?

There are numerous causes of diarrhea, but in
almost all cases, this disorder is a manifestation of
one of the four basic mechanisms described below
they are:!

6. Bile salt diarrhea.'3
Pathophysiology:
Diarrhea mainly caused due to Bacterial, Viral,
Amoebic attack mechanism given below:
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Diarrhea is divided into two

v

Acute Diarrhea

There is a sudden increase in the frequency
and decrease in the consistency of the stool.

!

Vibrio Cholera binds to the mucous causing
Prolonged opening of chloride channels effecting
the cyclic AMP thus leading to loss of water,

the other agents are Amoebic and Bacillary

They are Entro toxic and Entro invasive.

Propulsion of loose stools

N

Chronic Diarrhea
Small Bowel Diseases-Inflammatory
Bowel Disease, Ulcerative Colitis.

'

inflammation of the terminal ileium
thus eruption of mucous leading to
Disturbed water absorption, ulcerative
colitis superficial ulceration of colon.

e

Diarrhea.

Management of Diarrhea:
The goals of treatment are

e To maintain hydration

e Treat the underlying causes and

e Relieve the symptoms of diarrhea

Rehydration and correction of any electrolyte
imbalance is the core in the management of diarrhea.
If diarrhea is secondary to another condition,
treatment of the primary disorder is important.

Non pharmacologic approach

e Avoid high-fiber foods, fats, milk, caffeine and
alcohol.

e A bland diet such as bananas, toast, salted
crackers, clear soups and boiled vegetables may
be helpful.

e Children who are not dehydrated should
continue to be fed age-appropriate diets.

e Oral rehydration therapy (ORT) is the preferred
treatment for replacement of fluid and
electrolyte losses in those with mild-to-
moderate dehydration.

e Intravenous fluid therapy is required for severe
dehydration.*

Pharmacologic approach-Pharmacological studies:

Classification of anti-diarrheal agents:

A. Nonspecific Anti-diarrheal agents

1. Anti Motility agents;

Prolong Intestinal Transit Time by Reducing Motility

(Anti Motility agents)

a. Naturally occurring  opium
Morphine, Codeine Phosphate.

b. Synthetic Opioid Compound: Diphenoxylate,
Loperamide.

Alkaloids:

c. Colloidal Bismuth Bismuth
subsalicylate.

d. Anti-cholinergics: Atropine.

e Propantheline.

e Dicylomine.

e Hyoscymine.

2. Adsorbents: Kaolin, Pectin, Methyl cellulose,
Ispaghula Husk, Chalk, Charcoal.

3. Agents that modify fluid & electrolyte
transport:
= NSAIDs (Aspirin, Indomethacin).
=  Bile salt binding resins.
= Octreotide.
=  Clonidine.

4.0pioid Agonists:

Codeine, Diphenoxylate, Loperamide.*>#

compounds:

Clinical Prospective:

There is unequivocal evidence that administration of
probiotics could be effective in the treatment of
acute infectious diarrhea in children and the
prevention of antibiotic associated diarrhea and
nosocomial/community acquired diarrhea.
Encouraging evidence is also emerging for the
effectiveness of probiotics in the prevention and
management of paucities and pediatric atopic
diseases, and the prevention of postoperative
infections. There is also strong evidence that certain
probiotic strains are able to enhance immune
function, especially in subjects with less than
adequate immune function such as the elderly.
Efficacy of probiotics in the prevention of traveler's
Diarrhea.!
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Crofelemer Is Approved for Noninfectious Diarrhea
in HIV-Infected Patients (Fulyzaq):

On December 31, 2012, the FDA announced the
approval of crofelemer (Fulyzagq) to relieve
symptoms of noninfectious diarrhea in HIV-infected
patients taking antiretroviral therapy (ART). The
recommended dose is one 125-mg delayed-release
tablet taken orally twice daily. HIV enteropathy —
damage the virus has done to the gastrointestinal
tract, which can reverse very slowly or not at all. For
such The FDA has approved crofelemer to relieve
diarrhea in patients with HIV/AIDS who are
undergoing antiretroviral therapy. Crofelemer is
indicated to manage watery diarrhea caused by
secretion of water and electrolytes in the
gastrointestinal tract, provided the diarrhea is not
caused by viral, bacterial, or parasitic infection.
Dosage is twice daily.11%12
The frequency of antibiotic-associated diarrhoea
(AAD) and Clostridium difficile-associated diarrhoea
(CdAD) was prospectively determined in a population
of 2462 patients recruited. AAD developed in 4.9% of
the treated patients. Faecal samples were obtained
Medicinal plants with Antidiarrheal property:

Int J Pharm Biol Sci.

from 69% of patients with AAD and 55.4% were
positive for C. difficile cytotoxin B. The frequency of
AAD varied from 1.8 to 6.9% at the participating
centres (P < 0.001). Medical interventions (laxative
treatment, endoscopy and abdominal surgery) or
presence of one concomitant disease (diabetes,
malignancy, chronic renal disease and inflammatory
bowel disease) did not significantly affect the
frequency of AAD, whereas patients suffering from
two or more of these illnesses had significantly (P =
0.001) higher frequencies of AAD. Patients treated
with antibiotics for 3 days had a significantly (P =
0.009) lower frequency of AAD than those treated for
longer periods. Treatment with cephalosporins,
clindamycin or broad-spectrum penicillins was
associated with an increased risk of AAD. With
specimens from one centre, 62.5% of tested patients
with AAD and 33.8% of asymptomatic patients were
positive for cytotoxin B. Although C. difficile
cytotoxin B in stool samples was significantly
associated with AAD (P = 0.003), the causal
relationship with diarrhoea is not always evident.*?

Anim
Sno Name Family Part Model al . Dose Route Reference P Reference year
used Speci year Value
es
3mg,7 Shoba F et
Acorus g al.t? <0.00 ShobaFetal.’
1. .0.1.D i 1
Calamus Acoraceae Whole plant C.O.l Mice 5mg,15 (2001). 1 (2001).
mg/kg
Ludiwigi C.0.1.D, 1mi/k Shaphiullah Shaphiullah M
a Onagracea Whole . 10- 14 <0.00 14
2. Hyssopif o Plant Seroto  Mice 400m P.O M et al. 1 et al.
yssop nin 1.D g (2003). (2003).
olia /k
. C.0.1.D, Sairam K et .
3. %C;ijle{: Ancea;:'ac Seeds MgsO4  Mice Zs/img P.O al. <0.05 Sa'{;&;‘ia"
1.D & (2003).15 '
Arun K
Rhus C.0.1.D, 100,20 Vadav et Arun K .Yadav
4. . Meliaceae Fruit C.O.L.LE. Mice 0,400m P.O e <0.05 etal.’®
Javanica p Ik al. (2004)
’ &8 (2004). '
4.7- Jaw-Chyun Jaw-Chyun
5. Chf:e//:sis Chinensis  Whole plant  Anti L.T MZUS 1.3ml/ P.O Chen et al.'’ :ggi Chen et al.'’
kg (2005). : (2005).
Xylocarp .
Uddin SJ et .
6. u Combeter o iipup  coOLD Mice 0™ pg al. <001 UddinSietal.
Moluscc aceae /kg 18 (2005).
; (2005).
ensis
Aspara C.0.1.D, 150,20 Venkatesan <0.00 Venkatesan N
7. pus g Liliaceae Root Charco Mice 0,250m P.O N et al.?® 1 etal.’®
al meal g/kg (2005). (2005).
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Recemos test
us PGE2
E.P
C.0.1.D,
Butea PGE2 Rat 200,40 Gunakkur;oru Gunakkur;gu A.
8. Monospe Fabeaceae Stem bark induce WA Omeg/k P.O A. etal. <0.05 et al.
ma 8/%8 (2005). (2005).
d EP.
Guiera . beter C.O.LE. Rats, 100,20 Aniagu 5.0 Aniagu 5.0 et
9. Senagele aceae Roots p Mice Omg/k P.O et al. <0.05 al.
nsis 8/%8 (2005). (2005).
. Ray .D et 2
10 égi;’:u Fabeaceae ng‘;'te CO.LD Mice 25/?(mg P.O al.22 <Oi00 Ray(.zDog’é)al.
P & (2006)
Modi
Irinotic fy;l;e
Hypericum ican(CP Huze Peng .
11. St;’;i:s Perforatu ~ Whole plant T-11) Rats 4(}?(mg P.O et al. rl:iao Huz(ezggg)g Ze;t al.
m Induce g (2006).23 '
dD ;M
cytok
ine
Azardira 100.20 Thakurta P Thakurta P et
. . v <0.00 2
12. cta Meliaceae Leaf C.0.I.D Mice 0,300m P.O etal. 1 al.
Indica g/kg (2007). (2007).
Sw'fgte” CoLD, ., 25501 Anup Maiti _ . Anup Maiti et
13. Macroph Meliaceae Seed C.O.l.E. Ra.ts 00mg/ P.O etal.® <0.05 al.»
il King P, kg (2007). (2007).
Uthocar, C.0.1.D Arun K Arun K .Yadav
p S22 WA 800mg Yadavet  <0.00 2
14. us Fagaceae Leaf PGE2.1. Mice /ke P.O al 26 1 etal.
Delbata E.P (2007). (2007).
punica A Rat gg%’ga E.Y.Qnais et E.Y.Qnais et
15. Grantum Puniaceae Peels C.0.1.D, .s ’ 00 ! P.O al.?’ <0.05 al.?’
2007). 2007).
me/kg (2007) (2007)
C.0.1.D, . .
Lystea Dried Bark Charco 50,75, Poonia B.S <0.01 Poonia B.S et
16. Polyanth  Lauraceae perial art; al meal Rats  100mg P.O et al.?® <0.00 al.?®
a P /kg (2007). 1 (2007).
test
Combete C.0.1.D, 250,50 Sini,JM et Sini,JM et al.?®
17. rum Seraceae Roots G.LM.T Rats Omg/k P.O al. <0.05 (2008)
Sericium AV E/k8 (2008)
Momorid 0.1,0.2
ica 5 . . . .
Balsamia C.O.ID W.A am/kg Otimenyin Otimenyin
. . Rats, 0O.Sunday 0.Sunday
18. & Rubiaceae Leaves Jejenu . I.P 30 <0.05 30
Stachyta m Rabbi 0.4.0.8 et al. et al.
rpheta ts 16 (2008). (2008).
Indica. mg/ml.
Morinda 500- S Meite . 31
19.  Morindoi Rubiaceae Lleaves  C.O.I.D \F:\;'é 100 P.O et.al®! 001 ° M‘(n‘;fo:t)'a'
des mg/kg (2009)
Blighia Sapinadac Stem Rats, 265,35 S.Antwi et S.Antwi et al.3?
20. . C.0.1.D, . P.O <0.05
Sapdia eae Bark Mice Omg/kg al.3? (2009).
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C.O.IE. (2009).
P,
G.I.M.T
Mit . .
! rggyn C.0.1.D, 250m Jebunnissa <0.00 Jebunnissa et
21. Diversifol Rubiaceae Plant G.I.M.T  Rats /k & P.O etal.3 1 al.3
- 8 (2009). (2009).
C.0.1.D,
Amarant CO.LE. 100,20 Hussa|;14.2 et Hussain.Z et
Amaranth P, . al. <0.00 34
22. hus Whole plant mice  0,400m P.O al.
Spinosus eaceae G.l.pro Ik (2009). 1 (2009)
P pulsion E/xe ’
model
Hafgm C.0.1.D, 500,25 Shirinivas S Shirinivas S et
23. Integrifol Utricaceae Leaves MgSo4  Mice om l/k P.O et al.?® <0.05 al.»
i‘(’) 1.D E/%e (2009). (2009).
C.0.l.D
! Babu .
Cynodon COLEwa 20030 Ravinderet <0.00 DaPu Ravinder
24. Poaceae ~ Whole Plant P, P.O 36 etal.
Dactylon Rats  Omg/kg al. 1
Charco (2009) (2009).
al MT )
Sphaera
Lata L.S et 37
25. nthus Pant COLD Rats 20040 pg al.¥ <001 ‘etatsetal
Amarant Omg/kg (2009)
. (2009)
hoids
Terminal Bimlesh K et Bimlesh K et
26. ia Coa”C"::;er FruitPulp  C.O..D  Rats 20/(I)(mg P.O al.38 <0.01 al.3
Belerica g (2010). (2010).
Erythrina C'Oir']"D Rats, 25/(I)(mg Otimenyin Otimenyin S.0
27. Senegale Fabeaceae Bark eiuny Rabbi 1oo§m I.P S.0etal.® <0.05 etal.’®
nsis 1€ ts (2010). (2010).
m g/keg
C.O.Il.E.
Ch:rc:rlss Whole Ch:rco Rate 25005 Ezeja M.l et Ezeja M.l et
28. Pﬁmchon Bixaceae AN hee el 00mg/ PO al %0 <0.05 al %
¢ & kg (2010) (2010)
ii Transit
time
. 100,20 Rajamanicka Rajamanickam
D .
29. a‘\’/‘ljfc’;‘:; Spad;_acea Roots C.0.LD 0,400 P.O mV et al.% <0100 Vetal®
mg/kg (2010). (2010).
Monaodor Annonace %P?alrc?)l Rat 100,20 Ezenwali Ezenwali
30. tenuifoli se Seeds almeal  Mice 0,400m I.P M.O.etal.*  <0.05 M.O.et al.#
k 2010 2010
a tost g/kg ( ) ( )
Loxara WA 100,20 l\)l(::in:‘rer;t <0.01 Yasmeen
31. Coccinea  Rubeaceae Flowers C.0.l.D ' 0,400m I.P y43 <0.00 Maniyar et al.”®
Linn Rats /k al. 1 (2010)
E/%8 (2010)
Albin
Dalberjia 01D 0 200- Kalaslia;r ® <001 Kalaskar et al.%
32. . Bark C.O.LL . 400mg Oral al.
Sissoo Swiss <0.05 (2010)
T Rats /kg (2010)
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Crateva  Capparida Root CO.LE. W.A.  500mg otimenyin g gq ~ Otimenyin et
33. Nurvala ceae Bark P Rats /k P etal 1 al
& (2010) (2010)
C.0.I.D 250 . . . .
Keaelia in Rats, /kmg Otimenyin Otimenyin
34. Afrz:ana Lam Plant eiuny | Rabbi 1oo§m I.P et.al® <0.05 et.al®
e ts (2010) (2010)
m g/kg
I 100,20 Upwar N et 45
35. 'I?:::cglti Fabeacae Root C'(IJE';'D' Rat  0,400m al.® <0.05 Upw?zrol\i(()a)t al.
g/kg (2010). '
Ca/’imp' Aecleninda C.0.1.D, 100,20 Chitme HR ~_  Chitme H.Ret
36. Gigantea ceze Aerial Parts C.O..LE. Mice 0,400m I.P et al.® 1 al.*®
9 . p g/kg (2010). (2010).
. C.0.1.D, Inayatullah Inayatullah et
<0.
37. Iflzarf;"lz Cazz:zda StemBark C.O.LE. Mice Sc}img 1P etal 0100 al.¥?
P 8 (2010) (2010)
Morinaa  Moringace C.0.1.D, 100.20 Sarlaya M.G  <0.01  Sarlaya M.G et
38. Oleifei’a aeg Root C.O..E. Rats 0,400m 1P etal®  <0.00 al.®8
P g/kg (2010). 1 (2010).
Rubia 200m Sarlaya A et Sarlaya A et
39. Tinctoru  Rubiaceae Roots C.0.l.LD  Mice Ik & P.O al.s® <0.01 al.®
n 8 (2010). (2010).
Dichrost C.0.l.D
¢ ams Mimosacc S(r)nalll Rats 200,40 Jayakumaris Jayakumari s et
40. . Bark & Root . . ’ P.O et al.%® <0.05 al.’®
Chyscine eae intestin ~ WA Omg/kg
(2011) (2011)
rea alT.T
Delonix Cp(élEE’ Rats 100,25 Shiramane Shiramane R.S
41. Redia Fabeaceae Flowers Induce WA 0,500m P.O R.Setal”  <0.05 etal.’’
g g/kg (2011) (2011)
dE.P
Vincetoxi Asclepiada WA 3(;(k)mg Jebunnessa Jebunnessa et
42. cum ceze Plant colp 100(g)lm Oral etal®  <0.05 al.®
Stockssi (2011) (2011)
g/kg
. Dalal K et 50
43. Cicer  Legumena Root corp, mice 22940 pg al. 50 <005 DalalKetal.
Arietum ceae 0Omg/kg (2011).
(2011).
C.0.1.D, . .
MI.JSG . MgS04 . 100,20 Hossalnsll/l.s <0.00 HossalnSII/I.S et
44, Sapientu  Musaceae Fruit D Mice Omg/ke P.O et al. 1 al.
m G.LM.T (2011). (2011).
C.0.I.D
Eugenia ! Mukherjee P Mukherjee P et
45, Jambola  Mytraceae Bark I:gjcze F\{;T: 4(}?(I;1g P.O et al.?? <0.05 al.”?
na dEP (2011). (2011).
. .0.1.D, . .
Ficus CPOGEZ Rats  400m Mukherjee P Mukherjee P et
46. Bengalen Moraceae Roots Induce WA /e & P.O et al.>? <0.05 al.>?
sis dEP (2011). (2011).
Ficus CP%IEE’ Rats  400m Mukherjee P Mukherjee P et
47. Recemos  Moraceae Bark Induce WA Ik & P.O et al.>? <0.05 al.>?
a e g (2011). (2011).
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48.

49,

50.

51.

52.

53.

54

55.

56.

57.

58.

24,

25.

Lucas
lavendul
ae Folia

Erythrina
Indica

Phyllant
us
Embelica

Psidum
Guvava

Xylocarp
us
Grantum
Koenig
Cayratia
Pedata
Lam

Rumex
Vesicariu
s

Ficus
Glomera
ta
Bombax
Bunopoz
ense

Fenugree
k

Pedalium
Murex

Solanum
Pubesce
ns Wild

&
Gymnosp
oriaE
Piper
Guinea
Schum&
Thom

Labiatae

Fabeaceae

Euphorbea
ceae

Psidaceae

Meliaceae

Linn

Liliaceae

Bombacea
e

Rubeaceae

Liliaceae

Solanacea
e
Celasterac
eae.

Piperacea
e

Aerial Parts

Leave

Crude
extract

Leaves

Fruit

Plant

Seeds

Leavea

Leave

Seed

leave

Leaves

Leaf

C.0.1.D,
G.I.M
T,
PGE2
I.D
C.0.1.D,
PGE2
Induce
dE.P

C.0.1.D,
C.O.lLE.
P,
Isolate
d
jejunu
m
C.0.I1.D,
C.O.l.E.
P

C.0.l.D

C.0.1.D
MgSO4
1.D

C.0.l.D

C.0.l.D

C.0.L.D,
EP

C.0.1.D,
PGE2
I.E.P

C.0.l.D

C.0.l.D

C.0.L.D,
G.I.T.C.
M.T

Rats

Rats
WA

Rat,
Rabbi

Pig

Rats
Mice

W.A
Rats

W.A
Rats

AW
Rats

AW
Rats

Rat

W.A
Rats

W.A
Rats

W.A
Rats

W.A
Rats

400mg
/kg

500mg
/kg

100mg
/kg
250-
500mg
/kg,
500-
700mg
/kg
50,100.
200400
mg/kg
200,25
0,500
mg/kg

200
mg/kg

3mg/kg

200-
400mg
/ke

3mg/kg

100,20
0,400m
g/kg
100,20
0,400m
g/kg
250,50
0

mg/kg

300
mg/kg

250,50
Omg/kg

P.O

P.O

P.O

P.O

P.O

I.P
P.O

P.O

P.O

P.O

Mukherjee P
et al.>?
(2011).

Kamalraj R
etal.
(2011).

Mehmood
M.H et al.>*
(2011)

Ojewole
et.al
Jan 2011

Khadem Ali
et al.%
(2011).

Kartik et.al
69-75
2011.

A.Zecariah
et al.>®
(2011).

Pampatiwar
et al.>®
(2011)

G.C Akudor
et al.5°
(2011).

MS.Shree

Devi et al.>®
(2012).

R.Ravikumar
et al.5?
(2012)

Anurag
Bhargav et
al.s
(2012).

Ogu Gl et
al.5

(2012)

<0.00

<0.01
=5mg
/kg

<0.01
<0.00

<0.05

<0.05

<0.00

<0.05

<0.00

<0.00

<0.05
<0.01
<0.00

<0.01

<0.00

<0.05

Mukherjee P et
al.>?
(2011).

Kamalraj R et
al.»
(2011).

Mehmood M.H
etal.>*
(2011)

Ojewole et.al
Jan 2011

Khadem Ali et
al.®
(2011).

Kartik et.al 69-
75
2011.

A.Zecariah et
al.»

(2011).

Pampatiwar et
al.”®
(2011)
G.C Akudor et
al.e0
(2011).
MS.Shree Devi
et al.”®
(2012).
R.Ravikumar et
al.®?
(2012)

Anurag Bhargav
et al.®®
(2012).

Ogu Gl et al.®*
(2012)
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Typ',’:”'” 55050 Khadem Ali  <0.05  Khadem Ali et
26. Trilobatu Lieaceae Leaf C.0.l.D Mice om I/k I.P et al.5 <0.00 al.s
" g/ke (2012). 1 (2012).
200mg <0.00
C.0.l.D /kg 1 .
Rotula Borogenac C.M.T AW 100mg . sunder 6 <0.00 Sunder .:,éngh €
27. . Roots P.O Singh e al. al.
Aquatica eae PGE2.l.  Rats /kg (2012) 1 (2012)
E.P 100ug/ ' <0.00 '
kg 1
200,40
C.0.l.D Omg/kg Praveen
Murrya C.M.T AW  200mg Sharma et Praveen
28. T Leaves - ' P.O 7 <0.05 Sharma et al.?’
Koenigii PGE2.I. Rats /kg al. (2012)
E.P 100,20 (2012). ’
Oug/kg
Gymnosp .
oria Celaterace Male 300mg S'A”t‘;‘g' ® 000 S.Antwietal.?
66. Amenain a6 Leaves C.0.1.D A /k I.P al. 1 (2012)
9 Rats 8 (2012)
ata
Androgr .
. C.0.1.D, 100,20 Enzawali et : 41
67. aphis  Antherace | oo core. WA g2s0m PO al.i1 <005 Enzawalietal.
Paniculat ae p Rats Ik (2012)
a Nees E/%8 '

W. A= Wistar Albino, C.0.l.D= Castor oil induced Diarrhea, C.O.l.E.P= Castor oil induced Entro pooling,
MgS04.1.D= Magnesium Sulphte induced Diarrhea, G.l.M.T= Gastro intestinal Motility Test, C.M.T= Charcoal
Meal Test.
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