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ABSTRACT

BACKGROUND: The aim of this registry study was to investigate the potential of a new food-grade formulation of the association of Boswellia
serrata and Centella asiatica extracts (Boswellia/ Centella Phytosome, [BCP]) in combination with standard management (SM) to produce a
faster re-expansion of the intervertebral disks in symptomatic subjects with “flattened” disks in the lower spine, due to wrong posture and com-
pression after repeated trauma.

METHODS: The study was designed as a 3-6 months pilot registry. Three groups of subjects were comparable for characteristics and symptoms
at baseline: SM+BCP; SM; SM+glucosamine.

RESULTS: No side effects were observed. Regarding target measurements at 3 and 6 months, height increased in the BCP group vs. the other
two groups. The total spine length improved in the BCP group (P<0.05); in particular at 6 months the increase was doubled with BCP. SM was
effective in producing elongation but the association with BCP made spinal elongation faster, more effective, with a better expansion of the inter-
vertebral disks. Regarding ultrasound measurements, BCP was able to significantly ameliorate the posterior disk space (P<0.05) and decreased
disk density more than the other groups of the study. Signs/symptoms and mobility were improved with BCP (P<0.05), while rescue medications
decreased. The loss of working days was reduced with all managements (significantly more in BCP group than in the other two).
CONCLUSIONS: The relative effects on spinal elongation, disk space, signs/symptoms of BCP appeared to double the efficacy of SM, improv-
ing symptoms associated to a very good tolerability of BCP.

(Cite this article as: Morio H, Cesarone MR, Belcaro G, Feragalli B, Cotellese R, Hu S, et al. Supplementation with a new food grade delivery
system of Boswellia and Centella in the intervertebral discs registry: the Sager study. Panminerva Med 2022;64:48-55. DOI: 10.23736/S0031-
0808.20.04028-8)

KEY woRrDS: Spinal cord compression; Intervertebral disc; Osteoarthritis; Ultrasonography; Boswellia; Centella.

Spinal problems and intervertebral disks (IVD) altera-
tions are common and frequently associated to nerve
compression and symptoms due to neurological impair-
ment particularly at the spinal roots. Pain, muscular dumb-
ness, paresthesias, altered mobility cause important chron-
ic problems with loss of working days.

The important issue in spinal nerve compression is due
to a decrease in thickness of the spinal disks with approxi-
mation of the vertebral bodies. Compression, weight-relat-
ed physical stress, postural causes, a sedentary life and re-
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peated traumas are involved in a progressive reduction of
the disk thickness, particularly at the lower lumbar/sacral
segments where the combined effects of weight and grav-
ity are cumulated.

In patients with spinal compression symptoms the disks
can be reduced to a limited, flattened space and the IVD may
have lost most of its initial spongiform/hydrogel structure as-
sociated to elasticity, shock absorbing characteristics and to
their role in keeping the spinal bodies adequately separated
to avoid friction or compression on the nerve structures.!-3
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Figure 1.—Examples of extension of the spine which leads to recovery
of disks morphology and to an elongation of the spinal length. Even a
minimal amount of exercise (on a simple espalier) may improve signs/
symptoms of compression in few days if not other problems are present.

Disk morphological structure and its composition can
be positively modified if chronic pressure, wrong chronic
posture and fixed positions for hours, are relieved i.e. by
traction, physio or swimming or by methods that extend
spinal length, passively or actively with specific exercises.

As shown in Figure 1, the best and simplest actions may
improve spinal length and restore disk thickness, structure
and perfusion. The active actions, especially in young oth-
erwise healthy subjects, are more effective than any form
of physiotherapy. Symptoms of spinal compression at the
lower spine may be specifically localized and irradiated to
the legs, as shown in Figure 2.

Particularly in younger, otherwise healthy subjects the
most common situations involving disk flattening (without
major alterations of the vertebral bodies) affect the lower
spine (lumbar and sacral segments) with well localized
symptoms, at first present only temporarily, and then be-
coming chronic.

If the vertebral bodies are intact or without major abnor-
malities or deformations, the disk is flattened (having lost
by compression its supporting elastic structure, gel and hy-
dration, affecting also the perfusion). It is possible in most
subjects to restore a ‘normal’ disk thickness and function.
Restoring the disks structure may relieve nerve compres-
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Figure 2.—Representation of the localization of symptoms due to spinal
compression at the lower spine. The thick green lines represent the sharp
radiating reticular pain with a dermatomal pattern. The dotted lines indi-
cate the location of the numbness or tingling sensations. Disc level: A)
sacral (S1); B-D) lumbar (L5-4-3).

sion and symptoms by reducing the causes of compression
and improving the disk original structure, perfusion and
hydration.

The disk can also be chronically inflamed and trauma-
tized, and the decrease of compression and reshaping of
the spine may affect this process cause of local pain and
more chronic damage to the disk structures.

Sager’s intuition (P Sager, Director of Dept. M, Ortho-
pedic and Vascular surgery, Bispebjerg Hospital Copen-
hagen) suggested that the flattening of the intervertebral
disks and the shortening of the spine could be reversible
(at least in younger, healthy subjects).4

These spinal alterations according to historical arche-
ological findings had been present for a very long time
and could be caused by compressive actions (i.e. due to
weights) and, partially, to inflammatory and degenerative
conditions, even in subjects hunting in northern Europe in
pre-Roman periods.

Considering Sager’s theory of the reversibility of the
flattening of the intervertebral disks, nutrition support may
be of benefit. For this registry study the potential role of a
new food-grade delivery formulation of the association of
highly standardized Boswellia serrata and Centella asiati-
ca extracts (BCP) in association with a specific elongation
program was evaluated for the relief of spinal problems
and intervertebral disks (IVD) alterations.

Boswellia serrata have been used in traditional medi-
cine in India and African countries as a remedy for the
treatment of a variety of inflammatory diseases.5 Interest-
ing data on the effects of Boswellia serrata extracts and
its active components, boswellic acids, are showed in pre-
clinical and clinical studies.¢-
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Centella asiatica, also known as “gotu kola,” is native
to the wetlands of Southeast Asia and has been used for
centuries in traditional medicine because of its anti-bacte-
rial, anti-viral, anti-hypertensive, diuretic, antiulcer, anti-
inflammatory, sedative, anxiolytic and antioxidant proper-
ties.% 10 C. asiatica is also particularly beneficial on tissue
repair and microcirculation.!!

Based on these data, the combination of Boswellia and
Centella extracts formulated as BCP in association with a
specific exercise program and with a careful risk factors
control may help producing a faster re-expansion of the in-
tervertebral disks in symptomatic subjects with ‘flattened’
disks, at the lower spine, due to wrong posture, compres-
sion, repeated minimal trauma (weight bearing).12

The registry was aimed at a comparison between the
re-elongation of the spine, an improvement in disk struc-
ture and a reduction/control in signs symptoms in a 3 to 6
months pilot, concept study.

Materials and methods
Registry study design

This was a small-scale, independent, pilot, registry supple-
ment study. Supplement studies are defined the field of ac-
tivity of supplements and possible preventive, preferably
non-clinical applications.!3-17 These studies are designed
and organized with the complete awareness and participa-
tion of the enrolled subjects. The best field of application
for supplements are pre-disease, borderline applications or
the supplementary management of some risk conditions.
Unless specific claims are present, supplements are not
generally used for treatment of severe signs/symptoms or
conditions of clinical relevance. Supplement studies are
open-label studies with no placebo. Patients are always
informed about the supplement or any treatment and man-
agement measure they will receive, and the products under
evaluation are not prescribed but recommended. In these
types of studies, control groups, if present, are not neces-
sarily parallel.

Subjects

Otherwise healthy subjects not using any drug were in-
cluded, with lower back localized pain and signs symp-
toms of lumbar, spinal compression confirmed by electro-
myography and present for at least 3 months. The basal
irradiation of symptoms was as reported in Figure 2B-D.
Only minor X-ray changes at the vertebral bodies had been
found. Other characteristics were pain at rest, paresthesia,
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loss of limb strength, bilateral but with a mono-lateral
prevalence. Pain was only partially relieved by night rest.
All subjects had reported altered sleep due to pain.

Problems had also been associated to sitting/working or
standing for hours. The Body Mass Index (BMI) at inclu-
sion was <26. Any other neurological disease had been ex-
cluded. Subjects had complained of sitting in their office
chair and/or car, at least 6 hrs. daily. They all had a mini-
mal exercise pattern or time spend in physical activities.
They all used to carry weights at work and at home, most
of the day, and very frequently. A mostly sedentary habits
characterized all included subjects. Taller subjects (former
volleyball or basketball and rugby players) were recruited
as observable changes would be possibly larger.

Supplementation

The supplementation included Boswellia/Centella Phyto-
some® (BCP) in association with a standard management
(SM) plan (group A) and compared with only SM (group
B) and SM+glucosamine sulphate (900 mg/die in 2 doses
— 2 capsules of a generic preparation) (group C).

Dietary supplement

The dose of BCP included 2 tablets/die, at the dosage of
500 mg each, supplemented one in the morning and one in
the evening for 3 to 6 months.

For the registry study, 500 mg of the new food grade
sunflower lecithin-based formulation of Boswellia serrata
and Centella asiatica standardized extracts was prepared
by Indena S.p.A., as film-coated tablets, corresponding to
a content of 18-22% w/w of Boswellia extract (standard-
ized to >65.0% of total triterpenes by HPLC assay) and
18-22% w/w of Centella extract (standardized to contain
>45.0% of total triterpenes by HPLC assay). Before re-
leasing, the film-coated tablets were tested for appearance,
average mass, uniformity of mass, HPLC-content of Bo-
swellia and Centella extracts, disintegration time and mi-
crobiological quality.

Standard Management

SM corresponded to weight control, spine elongation
exercises (espalier, 5 min twice daily), avoiding sitting
for more than 1 hour (with 5 minutes walking/standing
breaks), positional changes, more rigid mattress, diet re-
ducing calories, salt (NaCl) and sugars, adequate hydra-
tion and vitamins, walking at least 20 minutes daily, ad-
equate shock-absorbing shoes, postural chairs.
In particular:
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Seated twist

Butt up against wall

Figure 3.—The second set of exercises included poses for flexibility,
back pain and disk mobilization.

Exercise plan 2 was followed by all subjects after one month of spinal
extensions, without forced positions, at home, at least 4 times/week.

* the exercise plan 1 (elongation) was mainly to expand
the disks and elongate the spine;

* the second set of exercise included poses for flexibil-
ity, back pain and disk mobilization.

Exercise plan 2 represented in Figure 3 was followed by
all subjects after one month of spinal extensions, without
forced positions, at home, at least 4 times/week.

Target measurements

The main target measurements were:
¢ the height on flat surface measured in the morning
(before 10 a.m.) after a few minutes of resting flat;
 spine length (the total spine length) measured by a
spine X-ray.
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An average for these subjects (taller subjects with about
or more than 180 cm in height) is around 569.4 mm with
SD 17.67.2.3 The total spine length was calculated as the
sum of all central vertebral body heights plus the interver-
tebral disc heights from C3 to LS.

Subjects taller than 180 cm (men) and 175 cm (for wom-
en) were included as in taller subjects, spinal elongation is
generally more visible and measurable (about 2-4%).

Other ultrasound measurements were:

* posterior disk space measured considering the ultra-
sound window visible at L1 to L3 (as 3 sampling spaces,
averaged in mm);

« disk density measured as a percent decrease, indicat-
ing more hydration (on the grey scale median or GSM).
The percent indicates the white (echogenic) percentage
(GSM) in disk samples. The increase in hydration (due to
expansion and increase in water content) decreases GSM.
The black parts on ultrasound have the density of blood/
water; white is the density of collagen. A disk becoming
more expanded, perfused and hydrated becomes darker
(more black components, more water inside);

¢ signs/symptoms measured with a score on a Visual
Analogue Scale line (from 0 to 4; with 0 as no symptoms
and 4 indicating symptoms inducing to hospital admission
or important treatments and immobility);

* general mobility, measured on a visual analogue scale
line (from 0 immobility; to 4 normal mobility without re-
strictions) was recorded;

* rescue medications (namely, diclofenac cp 50 mg for
cach dose) that were needed in 6 months of follow-up were
recorded on a diary with the loss of working days in 6
months due to the spinal problems.

Routine blood tests and inflammatory test (as C-reactive
protein [CRP] and erythrocyte sedimentation rate [ESR])
were also performed and resulted normal at inclusion
and at 3 and 6 months. Also tests of hepatic/kidney func-
tion were performed, resulting normal at inclusion and 6
months.

External study reviewers

All results and data were evaluated by an external re-
viewing panel, not in contact with the registry patients.
Safety and tolerability were assessed by weekly con-
tacts and laboratory measurements as described above.
Possible adverse experiences were evaluated through-
out the registry in terms of intensity (mild, moderate
or severe), considering duration, seriousness, outcome
and relationship to the study supplement or concomitant
medication.

PANMINERVA MEDICA 51
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Statistical analysis

Data and results were analyzed in comparison with the re-
sults from the SM considered as a baseline.!8. 19 All mea-
surements were considered not regularly distributed and
therefore, non-parametric. Intra- and inter-group compari-
sons were performed by non-parametric tests and using the
ANOVA test, as appropriate. A P value <0.05 was consid-
ered statistically significant. These results are not paramet-
ric. According to previous studies on comparable groups,
at least 10 subjects were considered adequate to define a
difference in target outcomes after at least 3 to 6 months of
supplementation.

Results

The 3 groups of registry subjects, as reported in Table I,
resulted comparable for physical characteristics and symp-
toms distribution. No side effects were observed in the
subjects using the supplementations. The tolerability was
optimal, and no subject had to stop supplementation.

Main target measurements

Height (on flat surface) was increased in the BCP group
more than in the other two groups (P<0.05) at 3 and 6
months (Table II).

The total spine length (TSL) was also increased more
in the BCP supplementation group at 3 and 6 months
(P<0.05); at 6 months, the TSL increase was 41;4 mm
with the BCP supplementation and about half of this
measure in the other two groups (P<0.05). The SM is ef-
fective in producing elongation but the supplementation
with BCP made spinal elongation faster and more effec-
tive, with a better expansion of the intervertebral disks.

TABLE I.—Participants’ characteristics.

Group  Allocation Parameters Inclusion 3 months 6 months

A SM+BCP  Total subject 10 10 10
Male 5 5 5
Age 46.7+£3.2

B SM Total subject 20 20 20
Male 12 12 12
Age 5.6£2.2

@ SM+GLU  Total subject 19 18 18
Male 11 11 11
Age 46.1£2.4

SM: standard management (includes exercise, weight control, stretching of spine
with specific traction/gravity exercise, defined hours of rest); BCP: Boswellia/
Centella phytosome (500 mg tablets twice in a day); GLU: glucosamine (900
mg tablets twice in a day).
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Ultrasound measurements
Posterior disk space

This measure was increased significantly more with BCP
(P<0.05).

Disk density

It showed a significantly more decreased density with BCP
(P<0.05) in comparison with the two control groups (the
percent decrease indicating more hydration by the grey
scale median). The Percent indicates the white (echogenic)
percentage (GSM) in disk samples. The increase in hydra-
tion (due to expansion and increase in water content, de-
creases GSM). Black on ultrasound is the density of blood/
water; white is the density of collagen. A disk becoming
more expanded, perfused and hydrated becomes darker
(more black components, more water inside).

Disk density data results indicate that the decrease in
white (echogenic) percentage (on GSM) in disk samples.
The increase in hydration (due to expansion and increase
in water content, decreases GSM).

Black on ultrasound is corresponding to a lower density
(the density of blood/water); on ultrasound white is the
density of collagen tissue and tends to increase in fibrotic
areas and scar tissues. A disk becoming more expanded,
perfused and hydrated, generally becomes — on average
— darker (with more black components, more water and
more blood, sign of perfusion, inside).

Signs/symptoms

Signs/symptoms also were significantly more improved
with the BCP (P<0.05) at 3 and 6 months in parallel with
the TSL increase.

Also, general mobility improved (P<0.05) and rescue
medications were needed less (P<0.05) with the BCP

Finally (Table II) the loss of working days due to pain
and significant symptoms was significantly reduced with
all managements (but significantly more than in the other
two groups with BCP).

Discussion

In this registry study for the first time, the potential role
of BCP, a new food-grade formulation of the association
of highly standardized Boswellia serrata and Centella asi-
atica extracts, was demonstrated as a faster re-expansion
of the intervertebral disks in symptomatic subjects with
“flattened” disks in the lower spine, due to wrong posture
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TABLE II.—Clinical and physiological data.

Parameters Group Inclusion 3 months 6 months
Supine height A 1725;42cm 176.3;13* 177.9;2.2%*
+3.8
B 172.6; 4.1 174.8;3 175;2.3
+2.2
@ 173.2;3.1 174.8;2.6 174.3; 1.1
+1.7
Total spine length A 5582;4.1mm 595.5;2.8%* +41; 4*
(normal value: 569.4 +37.3
mm; 17.6)
B 561.3; 4 580.3; 5.3 +20; 1.8
+19.3
C 566; 5.2 586;2.9 +21;2
+20
Disk space A 5.6;1.2 7.3; 0.8* 7.6; 1*
ultrasound
B 5.4;1 6: 0.9 6.2;0.8
© 5.2;0.8 6.1; 0.6 6.3;0.8
Signs/symptoms A 3.2;1.1 2;1.2 1.5; 0.8*
Score 0-4
B 3,17;1.7 2.8; 1.1 2.3;0.2
C 3.21;0.2 2.7;0.9 2.4;0.6
Disk density A 65% 52 41.3*
% decrease indicates
more hydration on
grey scale median
B 66% 58 57
€ 65.4% 55 54
Mobility A 1.3:02 3.3;0.2% 3.5;0.7*
Score 0-4
B 3;0.3
C 3.1;04
Lost working A 4.5;0.4 3.3; 1.2/180
Days days*
B 7.2;0.2 5.7; 1/180
days
@ 6;0.3 5; 1.5/180
days
Rescue medications A 6.8; 1*
Diclofenac, 50 mg
cp/doses
B 16.7;2.2
C 14; 0.9
Side effects A 0 0
B 0 0
© 0 0
Tolerability A Very good  Very good
B Very good  Very good
C Very good ~ Very good
*P<0.05

and compression after repeated trauma. BCP were associ-
ated to standard management including a specific exercise
program and risk factors control resulting well tolerated
with no observed adverse events during the 6-month sup-
plementation.
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Standard management, including specific elongation
exercises, is generally effective in increasing the length of
the spine and in increasing total height and in re-expand-
ing the intervertebral disk structures and their hydration-
perfusion. As shown by astronauts, in absence of grav-
ity, height can be regained in absence of weight. Of two
similar twins the one in space gained 12 ¢cm in 6 months,
mainly due to spinal elongation and disks re-expansion,
in comparison with his twin who remained on the ground
and using a comparable diet and exercise pattern. This was
a subject >50 years.20 The observations of P. Sager at the
Bispebjerg Hospital in Copenhagen (Department of sur-
gery M) suggest that the IVD may be re-expanded with
appropriate exercise patterns, diet and with the help of
pharmacological management.*

In this case BCP, the standardized combination of two
botanical extracts formulated in a lecithin-based delivery
system with food-grade technology, had proven a faster
health recuperation taking the most of their single benefi-
cial contribution. Boswellia can be considered useful to
control inflammation and pain at the spinal and disk levels,
considering its characteristic anti-inflammatory activity
that is not associated (as for NSAIDs) with possible, rare
but severe side effects,?! related to the main active com-
ponents, boswellic acids.¢-8 However, pharmacokinetics
studies revealed low and an inefficient systemic absorp-
tion of boswellic acids in animals and human. In order to
improve the bioavailability of Boswellia, a lecithin-based
delivery form of standardized Boswellia serrata extracts
(Casperome®, Boswellia Phytosome®) has been developed
showing the optimization of boswellic acids delivery in
healthy volunteers.22 Boswellia Phytosome has proven
to support in an efficient way the potential of Boswellia
supplementation in anti-inflammating nutrition, thus dem-
onstrating to be useful for bowel related inflammatory re-
sponses?3-26 and to improve physical function in subjects
with joint and tendon challenges.27-29

Centella asiatica produces a modulation of the colla-
gen and the elastic components in several tissues under
transformation or stress (theoretically also at the disk lev-
el). Centella asiatica is active in the prevention of exces-
sive scar tissue, it may produce a more stable structure
within atherosclerotic plaque, controlling collagen ap-
position and structure and it has several, other complex
activities under evaluation.!!-30-35 The most known active
compounds of Centella are asiaticoside, madecassoside,
asiatic acid and madecassic acid which promote the syn-
thesis of collagen, regulate inflammation by normalizing
the hyperproliferation of keratinocytes and can restore the

53



This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one copy of this Article. It is not permitted to make additional copies (either sporadically

or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access

to the Article. The use of all or any part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not permitted. It is not permitted to remove,

cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.

COPYRIGHT© 2022 EDIZIONI MINERVA MEDICA

MORIO

natural homeostasis of the epidermis.3¢ Recently, a new
formulation of Centella in phytosome, demonstrated to be
able to improve bioavailability of these main active com-
ponents, thus potentially affecting even the brain; indeed,
it is employed for its cognitive properties as a brain tonic
and for its ability to improve learning performance and
memory.37

In this registry study, the benefits of the rationale associ-
ation of the two botanicals in an single and more function-
al ingredient, demonstrated a general positive ameliora-
tion in quality of life improving motility and consequently
reducing the rescue medications, lost working days, and
signs or symptoms. On the other hand, glucosamine has
been used in several arthrosis-link conditions but there is
no real evidence of a specific activity onto the disk struc-
ture and onto the elongation of the spine in these patients,
as confirmed in our registry.

Conclusions

In conclusion, the relative effects of Boswellia associated
with Centella in a single food-grade delivery system on
spinal elongation, disk space and signs/symptoms ap-
pears to double the efficacy of SM also improving symp-
toms, much faster and better in comparison with SM and
SM+glucosamine. The effects of BCP appear to be clear
already in 3 months; results are persisting and improve at
6 months, without side effects and with a very good tolera-
bility profile. Results of this pilot study suggest the oppor-
tunity of a larger evaluation involving a wider population.
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