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COMMUNICATION

In vitro study of the effect of sea water by-pro-
ducts on the respiratory mucosa

TRAISSAG L. (1), BORDENAVE L. (2), BAREILLE R. (2), BACQUEY Ch. (2)
COURTES C. (1).

(Versus sea water diluted to 1/3, isotonic salted
serum called “saline”, and a specific culture medium on
the epithelium of a respiratory mucosa).

The functionning of the nasal mucosa is always on
the “front seat” of external atmospheric aggressions ; air
quality, humidification, partictes in supsansion causing
pollution to various degrees, requiring a good humidifi-
cation fevel so as to preserve the guality of the mucus.

.The balance of this system is fragile and, in a diffi-
cuit medium, this is compounded by the fact that the
ratic of ciliated celts to brush cells and to mucous and
basal cells must rerain even at all times.

‘The increase in number of mucous glands (as often

occurs with infants) is a factor of hypersecretion and
obstruction, and the deficiency of ciliated cells may jeo-
pardize its elimination by the mucus film , this “disinfec-
ting conveyor belt”, while a healthy substructure is
essential to the control of the mucosa quality : preven-
tion of congestive and vasodilative reactions or oede-
mas, elc. .

[n the range of focal freatments of the rhino-pharynx,
water, however it may be used, is beneficial during
‘nose cleaning” and induced nose blowing. Moreover,
medications introduced through brush cells in the nasaf
fossa, have an in-depth effect owing to the cells’ highly
abscrbing effect. Sometimes, they can be destructive
(loxic, vaso-constrictive effect) or have a beneficial
“eutrophic™ effect which can ba clinically ascertained but
remains always difficult to prove.
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Place Amélie Raba-Léon - 33076 Hordeaux Cédex.
(2) INSERM Unité 308 CEEMASI Baliment 3, zone nord,
université de Bordeaux i,

Indeed, besides the beneficiai effect of water itself,
through the cleaning andhumidification of the nasal
fossa, the other constituents of sea water may also
have & positive impact on the mucosa.

The active ingredient of sea water is the hypertoric
concentration of salt, but aiso probably the presence of
mineral elernents and most of all trace slements which
could enhance cell metabolism.

Yet, it remains to be proved :

We wanted to find out whether water reaily had a
beneficial effect on the nasal respiratory mucosa becau-

_se it is well known _that children on the- sea side during -

summer who benefit from bathing in the sea feel incom-
parably better than they do during the risky winter sea-
500,

The use of sea water is far from being recent. #t may
be deemed trivial to be so interested in such a banal
product. However, the concentration in sea water of
mineral elements and of trace elements is very close to
that of biood serum. This has fed some avolutionnists to
argument that this would plead in favor of the aguatic
origin of man.

Most of the products available are only sea water
by-products dituted in bulk to 1/3 s0 as to ohiain an iSO~
tonic salinity where mineral salts and trace elements are
diluted in the same proportion.

This is the reason why we completed our study with

-Physiomer{sodism:free non diluted sea water), whose

originality resides in keeping normat rates of mineral
saits and trace-elements, while reducing the salinity in
order to reach an isotonic contents, in contrast with sea
water diluted in bulk to one third and with serum salted
te 9 per thousand and inappropriately called saline.
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IN VITRO STUDY OF THE EFFECT OF SEA WATER
BY-PRODUCTS ON THE RESPIRATORY MUCOSA

Our study was three-fold -

1) To prove that the product’s composition was really
the one declared. The study was carried out by Mrs
Courtes in the laboratory of hydrology of the university
of Bordeaux 1.

2) To.complste an in-vitro study in order to assess
the toxicity or, conversly, the potentially beneficial effect
of Physiomer in comparison with the normal culture
medium, the dilution in bufk to 1/3 of sea water and the
serum salted to 9 per thousand. This study was conduc-
ted using tissue cultures of the ciliated respiratory muco-
sa obtained from samples of mucosa from the human
tract. It was carried out by Mrs Bordenave and Mrs
Bareille in the CEEMAS!, Research Unit 306 of the
INSERM French Institute for Medical Research and
Stalistics) in the University of Bordeaux # (headed by
Ch. Baquey), one of the few laboratories which tho-
roughly masters this technique, imparting this work its
originality.

.+ 3) Lastly, to conduct a study in vivo in order to
assess there again but in a more clinical context, the
potentially deleterious effects of the product and its use
in jet and, conversely, its potentially positive effect on
the hamster jugal mucosa, on the fabbit nasal mucosa
or on superficial skin reactions. The last part of the
study has not yet been completed. It is being conducted
by M. Philippe Dufour in the faboratory of pharmacaody-
namics of the university of Bordeauy II.

Findings :

bl o

1} Physiomer really associates isotonic salinity and a
totally preserved concentration of mineral salts and
trace elements {with some variations regarding only
some trace elements (copper} or minor elements (sili-
ca).

2) The ability of the INSERM Unit 306 to obtain an
extensive and comunitive culture of epithelial cefls
from the respiratory mucosa developped from a sample
of human tracheal mucosa made it possible to conduct
this in vitro study.-The objective was to obtain a
confluent cuiture.

In the framework of this study, three tests were car-
ried out : the LDH, the neutral red and the MTT tests
which showed a tolal absence of toxicity on the call
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Table | :
h Sea Water Physiomer
Alurninium i 15
Arsenic <3 <3
Cadmium <1 <1
Chrome <3 20
Cobalt <3 <3
Copper 8 <1
Iron 62 30
Manganese ic i
Nicke] 28 22
Led <3 <3
Selenium <i <1
_ Titanium <3 <3
Zing 4 24
Table 2 :
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EN \HTRG STUDY OF THE EFFECT OF SEA WATER
BY- PHODUCTS ON THE RESPIRATOHY MUCOSA
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Sea water Physiomer
Silica c.8 5.2
Fluoride 14 1,42
Strontium 3,6 3,55
Boron 4,15 3,55
Table 4 ;
g i
20000

B Sea Waler
. Physianor

Table § :
Sea Water Physiome_r_ _
Sodium 8500 2726
Potassium 220 8g
Calcium 340 345
Magnesium 1110 1260
Suifate 2830 2950
Chipride 14960 6100
Tableas 6 :

membrane and on the nuclei fthe tests were repeated at
teast twice, sometimes three times, and gave concor-
dant results).

3) The in vitro study on the potentialy beneficial
effect of Physiomer on the respiratory mucosa was com-
pared with the effect obtained with water diluted in bulk
to 1/3 and with isotonic serum salted to 9 per thousand.

. The result displayed on the diagrammes of Figures 1.

and 2 is thoroughly demonstrative and statistically very
highly significant : p 0,0001 {see table 6}.

The study was completed over a period of 12 days
with periodical renewat of the inputs.

Two lests were analyzed

- The number of cells per culture well, a good reflec-
tion of the dynamics of duplication and reproduction of
epithelial respiratory cells when in contact with these
fluids.

- The protein concentration gives quite a good image
of the cell concentration in active metabolic elements. in
other words, it is not sufficient to produce celis as these
cells should be “functicnnally vivacious”.

Table 7 :

Three experiments A, B and C were conducted to
facilitate the comparison between C (usual culture
medium), PHy (Physiomer) and EM 1/3 (sea water dilu-
ted in bulk to 1/3) which were added to the medium in a
proportion of 50% .

The A curve :

- Study of the cell growth through cell count in each
culture well : the best effect is obtained in the well
containing a specific culture medium, which is only nor-
mal, but the results obtained with Phy cdv and EM 1/3
show significantly better results with Phy cdv.

- The study of the cell protein concentration shows
that sea water, under the form of Physiomer or diluted
sea water yields befter results than the culiure medium.
However, the diflereénce is only highly sigificant with
Physiomer. This fact demonstrates that Physiomer
yields a better protein cell contents.

The B curve ;

- Study of the cell growth through cell count in each
culture well © the result is to be compared with the pre-
vious one since it yields a significantly better result with
Phy cdv.

- The study on the protein cell concentration vields a
batter result with sea water than with the usual culture
medium and impars the use of Physiomer a highty signi-
ficant advantage.

The Ccurve :
The exact same findings were obtained.

Conclusion :

. When._the beneficial_effect.of . Physiomer on cell
growth is compared with the one obtained with sea
water diluted in bulk to 1/3 and compared with the
effect of the specific culture medium on protein concen-
tration, the scores obtained with Physiomer are by far
and signiticantly better.
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Table 7 : number of cells x I fwell

Table 8 :

Two experiments were carried out, A and B, in order
to compare the C culture medium with Physiomer and
the isotoniT Serum salted to 9 per thousand inadequate-
ly called saline,

The A curve :

- Study of cell growth -

The result yielded is spectacutarly better with
Physiomer. #t would even seem that with the saline no
celi growth ocours |

- Concentration of protein cells ©

The difference between Physiomer and “saline” is

higly significative.
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Table 8 : number of cells x [H/well

The B curve

Study of cell growth

The result is practically identical to that of the A
curve. Almost no cell growth generated with the “saline”,

~ - Concentration of protein cells -

The results are not significant owing to the great
variability of results obtained from one culture well to
another one.

Summary -

Although this study is an in vitro study, it seemed all
the more interesting to analyze the effect of sea water
on the cells of the respiratory epithelium that this work
had never been undertaken.

The reliability of the results obtained is guaranteed
as a stingent experimenting protocol was followed and
the study scrupulously complied with the generally
admitted rules of good practice in biomedicat research
applied in the INSERM laboratory.

These results give evidence that, generally spea-
king, sea water, as compared to “saline” and Physiomer
in particular, play a eutrophic role on the epithefium of
the respiratory mucosa. # R -



{ollowing

i

L2

active me

s parformed o

{

e f‘espiraiary mucosa
NON‘%:-R to be

ﬁ;ed the effesi:

s x!f\g {je Th

f Cﬁ,g} ication
contact wiih

sults are in favour of
ignificant (p<0.001;

ysis of the protein co
ation of the mii
%:ab lic elements, gs

nd

™

- Bordenave, 5§

cantration of
niiar results.

o U Baguey, 1990



