
These slides are based on the presenter’s studies on Low Dose

Medicine.

The information presented here is not to be considered a

prescription and no medical or legal responsibility for misuse

of the information presented will be accepted.

This information is for educational purposes for licensed

health care professionals within their scope of practice.
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A long journey from Reductionism to SYSTEM MEDICINE
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THE HUMAN BODY

IS A NETWORK

OF COMMUNICATING CELLS

Bianconi E, Piovesan A, Facchin F, Beraudi A, Casadei R, Frabetti F, Vitale L,  et al. An estimation of the number of 

cells in the human body. Ann Hum Biol. 2013;40(6):463-71.

40.000 billion cells
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Barabási AL, Gulbahce N, Loscalzo J. Network medicine: a network-based approach to human disease. Nat Rev Genet. 2011;12(1):56-68. doi:10.1038/nrg2918

Le interazioni di un organismo vivente (vegetale, 

animale, umano) con il suo ambiente sono 

interazioni cognitive, ossia mentali.

(F. Capra, La rete della vita 1996)

Systems Medicine (Network Medicine)

https://doi.org/10.1038/nrg2918


Miyamoto Y. et al. Negative emotions predict elevated interleukin-6 in the United States but not in Japan. Brain, Behavior, and Immunity 2013

«NEGATIVE THOUGHTS» AND LOW-GRADE CHRONIC INFLAMMATION 
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Psychological factors impact airway diseases 

pathophysiology: i.e. asthma exacerbation 

P

N

E

I

© Dipartimento Scientifico Guna S.p.a.



2022
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(J Allergy Clin Immunol 2014;134:1009-15.)
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LOW DOSE 

PHARMACOLOGY

A paradigm shift
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BIO-REGULATING  
PHYSIOLOGY

CYTOKINES

NEUROPEPTIDES

HORMONES

GROWTH 
FACTORS

SIGNALING MOLECULES-BASED LOW DOSE PHARMACOLOGY
THE GREAT INNOVATION
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Signaling Molecules

The Fundation for LDM

CYTYOKINES are MESSENGERS, 

THE WORDS used by the 3 

homeostatic control systems and

BY THE CELLS to speak each other

…and to lead the body 
physiology.
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Signaling (Messenger) Molecules

The Foundation for Low Dose Pharmacology

Cells talk to each other at a 

very low volume (i.e. sub-

nanomolar concentration)
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SIGNALING MOLECULES

Quality and Quantity

Not just the right

MESSAGE but the 

right «VOLUME» too.
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Raphael I et al. T cell subsets and their signature cytokines in autoimmune and inflammatory diseases. Cytokine (2014), 

http://dx.doi.org/10.1016/j.cyto.2014.09.011

Neither good nor bad in Nature



HEALTH
PHYSIOLOGICAL CONCENTRATION

DISEASE

DISEASE

HYPO-CONCENTRATION

HYPER-CONCENTRATION

10-6

10-15

C O P E  - Cytokines & Cells Online Pathfinder Encyclopedia  - Version 26.7 (Spring 2011 Edition) 
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Jak-1: Tyrosine kinasis

STAT-1: Signal transducer and activator of transcription 1

SOCS-1:Suppressor of cytokin signaling 1
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TNF

Cell-surface receptor

Soluble TNF receptor

Cell activation

TRANS-MEMBRANE RECEPTORS
Up- and Down-Regulation
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A premise for the clinical use of low dose cytokines in 

allergic asthma

DISEASES CAN BE CONSIDERED AS AN EXPRESSION, A 

CONSEQUENCE OF AN UMBALANCE OF T- HELPER 

SUBSETS AND CHANGED EXPRESSIONS OF RELATED 

SIGNALING MOLECULES CONCENTRATION 



Relationships between Th subsets

CELL-MEDIATED 

IMMUNE RESPONSE

Physiological 

concentration

• IL-1

• IL-6

• TNF-α
•INF-γ
• IL-2

• IL-8

• IL-17

HUMORAL ANTIBODY 

MEDIATED IMMUNE 

RESPONSE

Physiological 

concentration

• IL-4

• IL-5

• IL-10

• IL-13

• TGF-β
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Th1

Th17

Th2

TReg



Th2

Th1
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IMMUNOSTIMULATING 

CYTOKINES

• IL-1

• IL-6

• TNF-α
• IL-17 

• INF-γ
• IL-2

• IL-8

ALLERGIC triggers

PRO-ALLERGIC

Cytokines 

Up-regulation

• IL-4

• IL-5
• IL-10

• IL-13
• TGF-β

By an immunological point of view…in allergic diseases
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Athari SS. Targeting cell signaling in allergic asthma. Signal Transduct Target Ther. 2019;4:45. doi: 10.1038/s41392-019-0079-0. PMID: 31637021; PMCID: PMC6799822.

Cytokines and asthmatic airway



PROBLEM
Is it possible to modulate the 

action of cytokines and other

signaling molecules?

IF ALLERGIC ASTHMA IS AN EXPRESSION, A CONSEQUENCE OF 

CHANGED CONCENTRATION OF SIGNALING MOLECULES…
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THE CONCEPT OF BALANCE – RECIPROCITY of TH CELLS

Th2Th1

IL-12, IL-4

INF-γ DOWN-REGULATES

IL-12 UP-REGULATES IL-4 UP-REGULATES

IL-4 DOWN-REGULATES

Th subsets cross-regulate expansion and functions each other.

- Cooke A. Th17 in Inflammatory Conditions. 2006, Rev Diabetic Stud 3: 72-7

- Bettelli E. et al. Th17: the third member of the effector T cell trilogy. Current Opinion in Immunology 2007, 19: 652-657

Inflammatory diseases Allergy 
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T-naive

INF-γ



© Dipartimento Scientifico Guna S.p.a.



ANTI-Allergic

Cytokines

Allergic

Cytokines

•IL-4

•IL-5

•IL-13

RECOVERING THE BALANCE IN ALLERGIC DISEASES

•IL-12

•IFN-γ
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The great innovative element brought by LDM is to be able to act on the

Th1/Th2 SWITCH through mechanisms of immunoregulation operated

signaling molecules (IL-12 e IFN-γ) in physiological low

dose (1pg/ml) SKA1 able to cross-regulate the immune balance

1. Gariboldi S. et al. – Low dose oral administration of cytokines for treatment of allergic asthma, Pulmonary Pharmacology & Therapeutics 22

(2009) 497-510, doi: 10.1016/j.pupt.2009.05.002 © Dipartimento Scientifico Guna S.p.a.

THAT’S THE DEEP MEANING OF OUR 
AETIOLOGIC/PREVENTIVE THERAPY FOR ALLERGIES

THE ORIGINAL SIN OF THE ALLERGIC PATIENT
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1. Gariboldi S. et al. – Low dose oral administration of cytokines for treatment of allergic asthma, Pulmonary Pharmacology & Therapeutics 22

(2009) 497-510, doi: 10.1016/j.pupt.2009.05.002



from DAY 18 until DAY 38

Blood drawing

TREATMENT WITH IL-12+IFN-γ

LUCKY 

MOUSE

ALLERGIC 

MOUSE

DAY 27

Injection of 1 mg of

egg-albumin + 5 mg 

Al(OH)3 in PBS (IP)

DAY 30

5% egg-albumin in 

PBS 0,5. (Aerosol)

DAY 38

Bronchoalveolar

lavage fluid
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EXPERIMENTAL PROTOCOL

DAY 1

Injection of 1 mg 
of egg-albumin + 
5 mg Al(OH)3 in 
PBS (IP)

DAY 7

Injection of 1 mg 
of egg-albumin + 
5 mg Al(OH)3 in 
PBS (IP)

DAY 13

Aerosol of 1 mg 
of egg-albumin + 
5 mg Al(OH)3 in 
PBS 



Level of IL-4 and IL-5 in mice sera at day 7th of treatment
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HIGH DOSE TREATMENT GROUP

100 ng/dose (10-9)

LOW DOSE (HOMEOPATHIC) TREATMENT 

GROUP

1 fg/dose  (10-15)

Broncho Alveolar

Fluid

Picogramms (10-12)

Level of IL-12 and IFN-γ in mice sera at day 7th of treatment



Number of cells expressed in cells/BALF (x104)

Eosinophils number in mouse BALF 

(Bronchoalveolar Lavage Fluid) 

at day 20 of treatment
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U.O. di Bio-Statistica dell’Istituto Superiore di Sanità  
Responsabile dr. Pietro Panei

Via Regina Elena, 299 – 00161Roma

Coordinating centre

U.O. di Immuno-Allergologia dell’Età Evolutiva

Responsabile Prof.ssa Elena Galli

Centro Ricerca, Ospedale S.Pietro Fatebenefratelli

Via Cassia, 600 - 00189 Roma
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•IFN-gamma low dose (1 pg/ml): 8/15 drops twice a day for 

8 months (discontinued)

+

•IL-12 low dose (1 pg/ml): 8/15 drops twice a day for 8 

months (discontinued)

+

•GALIUM (20 components): 8/15 drops twice a day for 8 

months (discontinued)
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Primary outcome 

• Reduction of the severity of atopic dermatitis evaluated according to the SCORAD index with a percentage of

predicted improvement of 30%.

Secondary outcomes

• Elongation of the "disease-free interval“.
• Tolerability and compliance of the treatment and management of adverse events.

• Skin Prick Test to major inhalant allergens and food.

• Skin Prick by Prick Test to major food allergens.

• Patch Test to major food allergens, mites and Nickel.

• Total and specific IgE to major inhalant allergens and food.

• Characterization of lymphocyte subpopulations by flow cytometry using battery of monoclonal antibodies.

• Study of cellular and serum pro-and anti-inflammatory cytokines IL-10, IL-13, IL-12 and IFN gamma.

STUDY OUTCOMES

RESULTS

The group treated with low dose SKA CTK registered a decrease of SCORAD score between T0 and T8

of 54%, decrease which continues in the follow-up until it reaches 64%.
In the same period of observation, the treated group had a significant reduction of the medication to control 

symptoms (antihistamines and topical corticosteroids).

The study also showed a progressive improvement of the quality of life (itching and nocturnal disturbances) of 

subjects treated with low dose SKA CTK during the entire period of investigation.
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Pannello A – L’espressione del collagene di Tipo III, della fibronectina, delle MMP-2, MMP-3 e MMP-7 è stata valutata tramite Western

Blotting su lisato cellulare (HDF) trattate per 48 ore con Cloruro di Sodio (CTRL) o GALIUM HEEL alla diluizione l :2 in DMEM 0.2% BSA.

L’Actina è stata usata come controllo interno. Vengono riportati i rapporti densitometrici tra ogni proteina e l’actina.

Il trattamento CON GALIUM-HEEL riduce significativamente l’espressione di Collagene di Tipo III (p=0.02) e di MMP-3 (P=0.002)

Panel B. L’espressione del collagene di Tipo III, della fibronectina ed MMP-2 è stata valutata tramite Western Blotting sul medium di

coltura condizionato di cellule HDF. Il rapporto densitometrico tra l’espressione delle proteine analizzate è stato valutato tramite

colorazione del gel con Blu di Coomassie per confermare il caricamento della medesima quantità di materiale proteico.

Il trattamento con GALIUM-HEEL riduce significativamente l’espressione di Collagene di Tipo III (p<0.001).

EFFETTI DI GALIUM-HEEL SULL’ESPRESSIONE DI MOLECOLE DELL’ECM E SULLE METALLOPROTEINASI
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Why take it under consideration?

1) Highest clinical safety

2) Long term treatments

3) Effectiveness

4) Allows an overlapping approach

5) Fills the therapeutic vacuum(s)

6) Affordable cost

LOW DOSE PHARMACOLOGY

Conclusions
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