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Probiotics Terms:

*Probiotic — Probiotics are live microorganisms (bacteria
or yeasts) which, when administered in adequate amounts,
confer a health benefit on the host

*Prebiotic - nutritional supplement taken to increase the
amounts of beneficial bacterial in the gut or vagina.
Example “FOS” (fructose oligosaccharides)

— combination of a probiotic and a prebiotic

*Biotherapeutic agent - microorganism used for specific
therapeutic activity in humans

*Nutriceutical - food products with beneficial effects in
preventing or treating diseases




Probiotics- basic definition

* Joint Food and Agriculture
Organization/World Health Organization
Working Group's definition of probiotics:

“Live microorganisms which, when

administered in adequate amounts,
confer a health benefit on the host”




Historical Prospective- then to now

Yogurts and other fermented dairy
products

General probiotics- Lactobacillus casell,
L. acidophilus, etc

Specific probiotics selected

Probiotic yogurts- Activia, Colon health,
etc

Opimization of probiotic therapy




Functions of Normal Flora

Digestion

Production of vitamins
Mucosal maturation
Stimulate Immune System
Attachment

Intestinal transit
Colonization resistance




The US Market for Probiotics (source: SRI
Consulting, Menlo Park, CA)

§764M (2005):  110%/yr

Herbal products $4790 (2007); ﬁ 4%/ yr

About 2M consumers use probiotics (2006)

Probiotic foods vs probiotic therapeutics




Myths about Probiotics

Not well studied

Are narrow spectrum agents for
diarrhea only

Not well regulated (partly true)
Cultures are all therapeutically similar

Optimum therapeutic dose is about 1
billion CFU
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Myths about Probiotics

Not well studied

Are narrow spectrum agents for
diarrhea only

Not well regulated (partly true)
Cultures are all therapeutically similar

Optimum therapeutic dose is about 1
billion CFU




Literature by Human Disease 2007 -present; ISI Web of Science
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Meta-Analyses of Probiotic Treatments (2005 to present)

Disease year n result ref
IBS 2008 | 20 | 0.77 (improvement) 1
Nec. enterocolitis 2008 | 9 | 0.32 (prevention) 2
Ped. atopic dermatitis 2008 | 6 | 0.69 (prevention 3
Pediatric allergy and food sens. 2008 | 5 | Promise but data lacking | 4
Pouchitis 2008 | 5 | 0.04 5
Traveler’s diarrhea 2007 | 5 | Promise but data lacking | 6
Traveler’s diarrhea 2007 | 12 ] 0.85 7
Preterm labor 2007 | 2 | Data lacking' 8
H. pylori eradication (+antibiotics) | 2007 | 14 | 1.84 9
H. pylori eradication adverse effects | 2007 | 14 | 0.44 9
Antibiotic diarrhea (pediatric) 2006 | 6 | 0.43 10
Antibiotic diarrhea (pediatric) 2006 | 6 | 0.44 11
Antibiotic diarrhea 2006 | 25 | 0.43 12
C. difficile disease 2006 | 6 | 0.59 12
Crohn’s disease 2006 | 7 | Data lacking” 13
Acute diarrhea 2006 | 28 | 0.65 14

1. Vaginal infections decreased, however (GWE)

2. Results promising for E. coli Nissle and Saccharomyces boulardii, however (GWE)




References for previous slide showing Meta-Analyses of Probiotic
Treatments (2005 to present)
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S. boulardii & High Dose
Vancomycin for Recurrent C. difficile
Disease
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16.7%

Placebo S. boulardii
(n=14) (n=18)

Surawicz CM. Clin Infect Di1s 2000;31:1012-7.




Lactobacillus GG to Prevent
Infantile Atopic Disease

DBPC in Finland

Family history atopic disease
(eczema, allergic rhinitis, asthma)

Mothers randomized:
— Lactobacillus GG (1 x 10'° CFU/d)

— Placebo

Mothers treated 2-4 weeks before delivery
Infants treated for 6 months

Followed for 2 years

Kalliomaki M. Lancet 2001:;357:1076-9




[Lactobacillus GG and
Infantile Atopic Disease [Results]

46%

*n=0.008

23%

Placebo
(n=68)

Kalliomaki M. Lancet 2001:357:1076-9




Myths about Probiotics

Not well studied

Are narrow spectrum agents for
diarrhea only

Cultures are all therapeutically similar

Optimum therapeutic dose is about 1
billion CFU




Consumerlab.com findings
(11/16/09)

» 8/24 products tested did not meet
labeled claim of potency or at least 1
billion CFU per recommended dose

* No findings of contamination with
unwanted bacteria or molds




Myths about Probiotics

Not well studied

Are narrow spectrum agents for
diarrhea only

Not well regulated (partly true)

Optimum therapeutic dose is about 1
billion CFU




Randomized, controlled trials, any date (PubMed)

I L. 2cidophilus

L. casei

Saccharomyces boulardii

I L. reuteri

L. plantarum 299v

Bifidobacterium animalis

E. coli Nissle 1917

B. breve

L. casei Shirota

L. reuteri RC-14

L. rhamnosus GR-1

B. animalis DN-173 010

B. infantis

Lactobacillus GG

10 20 30 40 50

number

60



Table 6.1. Controlled clinical trials evaluating probiotics and Crohn’s
disease (from Elmer et al. The Power of Probiotics, Haworth Press 2007)

Probiotic

L. rhamnosus GG

L. rhamnosus GG

Saccharomyces boulardii

Saccharomyces boulardii

E. coli Nissle 1917

28

Result

10.5% placebo
16.6% LGG, ns

2/4 relapse placebo

3/5 relapse LGG, ns

4.6 stools/day placebo

3.3 stools/day in Sb*

6/16 relapse in mesalamine
1/16 relapse in mesalamine/Sb

7/12 relapse in prednisone
4/12 relapse in prednisone/Ec

Ref

Prantera 7

Schultz 8

Plein °

Guslandi 10

Malchow !

* probiotic significantly better than control, p<0.05; ns=probiotic not significantly different

than control




Myths about Probiotics

Not well studied

Are narrow spectrum agents for
diarrhea only

Not well regulated (partly true)
Cultures are all therapeutically similar
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Needed Directions

Focus on therapeutic uses other than diarrhea
Mechanisms of action determined

Better appreciation of strain selection
Recombinant strains to optimize

Research funding by governments and nonprofits




S. boulardi1 in patients with C. difficile disease
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Elmer et al. Aliment Pharmacol Ther 1999;13:1663-1668.
<10% 14/15 (93%) recurred; >10* 19/35 (54%)




Mean Daily Sb Output (CFUx10 7)

Fig. 1. Effect of dietary fiber on S. boulardii steady state levels in
the rat. * = p < 0.001 compared to fiber-free controls. Hatched =
fiber-free controls, striped = fiber (psyl = psyllium hydrocolioid.
poly = polycarbophyl. alg = alginic acid. Pctn = pectin). n = 6-8
per group.

Elmer et al. Microbial Ecology in Health and Disease1999;11:29-34



Potential Advantages and
Disadvantages of Probiotics

Advantages

Multiple Mechanisms of
Action

Resistance is Infrequent

Use May Reduce
Exposure to Antibiotics

Delivery of Microbial
Enzymes

Well Tolerated

Benefit to Risk Ration is
Favorable

Disadvantages
Persistence Possible
Translocation Possible

Transfer of Resistance
Plasmids?

Infection Possible
Quality Control Issues
Regulatory Issues in USA




Evidence supporting commercially available (USA) probiotics

condition VSL#3 L. reueri LGG N o)
JAVA\D), Uneven | Good Good Good

Acute NA NA Good Good
Adult

Acute \JAY \JAY Good Good
pediatric

Traveler | NA NA Fair Fair
diarrhea

C. dif NA NA Limited |Good

IBS NA None \JAY
Crohns |NA NA None Fair
ucC NA NA Fair

NA=not available (no studies), None=negative studies




Conclusions

Enhanced funding for basic research on probiotics
badly needed

It is time for optimization of existing therapies with
proven probiotics

Exploration needed of new applications for
probiotics

Improved regulatory oversight of commercial
products

OTC status granted for some well studied
probiotics




Homeopathic Products

Principle of analogy or Law of Similars
Small or infinitesimal doses (3X-30C)

— Avogadro’s number=6x1023 = ~23X

Succussion and potentization (see
http://www.boiron.com/en/htm/
02 medi homeo/prepa medi.htm)

Ultra-high dilution effects
Final product

World Market

USA




Evidence??

In vitro studies
Animal studies
Human studies

Meta-analyses of human studies

Implausibility, entrenched skeptics and
overenthusiastic zealots




Inhibition (%)
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Dilutions

FIG. 8. Inhibition of basophil degranulation by successive dilutions of histamine. An oscillation of inhibititory ac-
tivity across the series of histamine dilutions is notable. The results are expressed in mean percentages of inhibition *
S.E.M. on 10 experiments. *p < 0.05; **p < 0.01; **p < 0.001. In: Sainte-Laudy et al., 1991. Permission to reproduce
this figure has been kindly granted by Taylor & Francis.

In: Vallance AK. J Alt Compl Med 1998;4:49-76.
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n 0Odds ratio (95% Cl}

All studies 89 2-45(2-05,2-93) | -O-
;
Sensitivity analyses .
High-quality studies 26 1-66(1-33, 2-08) E ©-
Adequate concealment 34 1.93(1.51,247) | O
Double blinding stated 81 2:.17(1-83,2:57) . O
Adequate follow-up 28 3-18(2-14, 4-73) E —O—
MEDLINE-listed studies 23 1.70(1:31,220) | —O—
Predefined main outcome 21 1-70{1-31, 2-20) E -O—
Corrected for publication bias 89 1.78(1-03, 3-10) +—O—
Worst-case scenario 5 197 1-04, 3-75) E—O—
Subgroup analyses :
High-potencies only 31 266(1-83,387) 1 —O—
High,/medium potencies 51 2.77(2-09, 367) ! —O—
Classical homoeopathy 13 291(1.57.537) . —O—
Clinical homoeapathy 49 2:00({1-60,2:51) | —O-
Isopathy 7 504(2:24,11.32) , ————
Complex homoeopathy 20 1-94({2-12, 2-08) E I
| i |
0-1 1 10
Odds ratio

Linde et al. Lancet. 1997 Sep 20;350(9081):
834-43 .



childhood diarrhea and combined results, with all children
completing 5-day follow-up

Variable Treatment Control

Nicaragua, 1990 (n = 16) (n = 17)
Duration of diarrhea 24+ 1.7T*F 3.0+ 1.6
No. of stools/day 28 + 1.8 35+ 14

Nicaragua, 1991 (n = 40) (n = 41)
Duration of diarrhea 3.0+1.9 3.8+ 1.7
No. of stools/day 2.2 21T 29*20

Nepal (n = 64) (n = 52)
Duration of diarrhea 3.5 £ 2.0 42+ 1.9
No. of stools/day 3.0 £ 2.2 3.7 20

Combined (n = 120) (n = 110)
Duration of diarrhea 3.1 2.0 3.8+ 1.9
No. of stools/day 2.7 =20 34 +20

Jacobs et al. Pediatr Infect Dis J. 2003;22:229-34.
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TabLg 1. ComMoN HOMEOPATHIC REMEDIES FOR ACUTE DIARRHEA AND THEIR INDICATIONS

Arsenicum album (arsenic trioxide)
Mind: Great anxiety and restlessness. Tossing about in bed. Fearful, doesn't want to be alone.
General: Prostration. Worse after midnight. Burning heat with thirst for small amounts. Chilly, better
' being covered, cold sweats. Vomiting mmedmtely after eating or drinking,

‘Stools: Acnd, burmng, excoriating. Diarrhea worse at night, after midnight. Putrid, bloody, odor of
-rotton ‘eggs.

Chamomilla (German chamomile)
Mind: - Capricious; irritable; quarrelsome, nothmg pleases. Asks for something, then rejects 1t stnkmg
- out, sensitive to pain; moaning; frenzied. Better being carried.
“General: - One cheek red other pale, hot; worse from heat, better from cold drinks. Worse evening, until”
- midnight. -

Stools: - Green, slimy, offenswe, like chopped grass. Dmtrhea during teething. Smelling like rotten eggs;

colic with diarrhea, better after stool. )
Calcarea carbonica (calcium carbonate) ‘

Mind: Slow, lethargic, fears the dark and being alone. '

General: Profuse perspiration on the head during sleep. Sour smell to perspiration. Strong desire for
milk, eggs, and indigestibles (pica). Plump children who get sick frequently and have swollen
glands.

Stools: Sour odor to the stools. Diarrhea during teethmg Watery with bits of undigested food.

Podophyllum (May-apple)

Mind: . "Diarrhea after mental excitement. Figety and restless:

General Gagging or empty retching. Violent cramps of the feet, calves, and thighs. Head sweats dunng
sleep. Thirst for large quantities of cold water.

Stools: Profuse, frequent, gushing, painless, watery. Bloody with green mucus, very offensive. Rectal
prolapse. Exhaustion after stool. Diarrhea during teething, after fruit. :

Sulphur (flowers of sulphur)

Mind: Irritable, indifferent, weeping.

General Cold sweat on face and feet. Blue circles under eyes, weakness. 'I‘hirsty for cold drinks, little
appetite.

Stools: Dlafrlilea worse at night, after milk; involuntary, sudden expuision. Worse 5:0¢ a.m. Red ring
“around anus. Offensive, acrid stools. Painless; sour; thin; watery. Odor of rotten eggs.

Bold type indicates the most important symptoms for each medicine.
Sources: Bell, 1888; Boericke, 1971.

Jacobs et al. J Alt Compl Med 2000;6:131-139 n=126 in Nepal




TABLE 1. Indications for common homeopathic medicines for acute otitis media

Pulsatilla (windflower)
Mind:

Generals:

Ears:

Chamomilla (German chamomile)
Mind:

Generals:
Ear:
Sulfur (elemental sulfur)

Mind:
Generals:

Ear:

Calcarea carbonica (calcium carbonate)

Mind:
Generals:

Ear:

Weepy, clingy, whiney. Wants to be held and carried.
Changeable moods. Needs attention and reassurance.
Worse in a warm room, better from fresh air. Thirstless.
Earache comes on in middle of the night.

External ear and meatus is red. Decreased hearing.
Earache following a cold

Capricious; irritable; quarrelsome, nothing pleases. Asks for something, then rejects it,
striking out, sensitive to pain; moaning; frenzied.

Better being carried.

One cheek red, other pale; hot; thirsty for cold drinks.

Worse evening, until midnight. Night sweats.

Unbearable pain, screaming from pain. Ears feel stopped.

Emotionally irritable and sluggish.

Worse from heat. Fever with sweating and shivering.

Restless sleep. Doesn’t want to wash or bathe.

Thirsty for cold drinks, little appetite. Worse 5 a.m.
Sharp pains, worse on the left.

Redness of external ear. Enlarged cervical lymph nodes.
Earache with painful ringing in the ears.

Irritable, stubborn, complaining. Fearful at night.
Sweaty head and back of the neck, especially at night.
Sour odor to sweat, stools, breath. Sensitive to cold.
Throbbing, pulsating ear pain, decreased hearing.
Enlarged cervical lymph nodes.

Jacobs et al. Pediatr Infec Di1s 2001;20:177-183. N=75




Diary Symptom Score

-------- Control

- Treatment

0 ! | ' | ! | ' | ! | ' | ' | ' | ' |
O 8 16 24* 32 40 48 56 64* 72
Observation Time (hours) *p<.05

Jacobs et al. Pediatr Infec Dis 2001;20:177-183. N=75




http://homeopathicpharmacy.org/




