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ABSTRACT

The authors propose a treatment to improve the skin texture and the decvease of thin wrinkles and creases. The treat-
ment is based on the use of 0,1% All Trans Retinoic Acid intradermic injections (with biopresence of 0,02%) combined
with topic cream, immediately followed by 340 nm blue light skin exposure. These procedures determine the Retinoic
Binding Protein stabilization that provides the acid intracelular penetration with its subsequent effects.

An average of 15 sessions , once a week was requived.

LITERATURE REVIEWS

¢ 1909 STEEP"” reported the existence of a in presence of vitamin A.
liposolube substance in an egg extract, tundamental ] ) )
Foor vhe i, ¢ 1937 HOLMES AND CORBET"™ isolated natu-

ral vitamin A in the fish liver oil.
¢ 1913 McCOLLUM AND DAVIS® discovered

the liposolube substance, “Fat Soluble A”, which ¢ 1946 ARENS AND VAN DORP™' synthesized
stimulated growth in rats. vitamin A chemically.

® 1920 MOORE(29) established a rclati(mship be: ¢ 1962 STTUTGEN"" made the first clinical analy-
tween a deficiency of fat soluble A and the inci- sis of vitamin A influence in the hyperkeratotic
dence of xerophthalmia and night blindness. disorder.

& 1931 KARRER et al® determined the retinol’s ¢ 1968 KLIGMAN®?" makes the first clinical analy-
chemical structure. sis of vitamin A influence in the acne disease.

& 1935 WALD"", discovered that night blindness is € 1971 Johnson & Johnson®" obtains FDA clearance
caused by a dcﬁcicncy of rhodopsin, a photosen- for the utilization of 0,1% of retin - A on acne
sitive protein found in the eye and activated only Heatncnt

Rev. Soc. Bras. Cir. Plast. Sdo Paulo v.12 n.3 p. 11-28 ser./dez.1997 11



Revista da Sociedade Brasileira de Cirurgia Plastica

¢ 1985 ORTHO, R.W. Johnson Phar-
maceutical Research Institute™" |
initiates the analysis of Retin-A ap-
plication on skin tissue damage
caused by light exposure.

¢ 1987 ORTHO"" starts an experi-
mentation with a tretinoine based
emollient cream.

¢ 1989 ORTHO"" finishes his ex-

periment. |

FDA (Food and Drug Adminstration) rec-
ommended daily dosis of vitamin A are:
5.000 1U for adults and 1.500 for children.

Acid Vitamin A (Retinoic Acid) Metabolism
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One U equals to 0,6 mg of beta carotene or one retinol
equivalent; one U is also equal to 0,3 mg of all-trans ret-

inol or 0,344 mg of retinil acetate.

ACID VITAMIN A INTRACELLULAR

METABOLISM

and classified in the lipocalins group by analogy with its
aminoacids arrangement in the molecular chain'® 20,
Lipocalins are responsible for the transportation of small
lipophilic bio-molecules (that is, retinol). Beta-
lactoglobulines have also been found carrying chromophore
pigments.

Based on chromatography analysis, KUTNER'?* reported
i 1986 that all-trans retinoic acid, 13-cis retinoic acid and
beta-retinol glicorunide forms have all been considered bio-

The cells related to vitamin A are mainly found in the cells
of the integument system, kidneys, testicles, prostate gland,
mammary tissue, liver, lungs, retina, uterus colon and thy-

logically active and efficacious within a light absorptance

level of 340 nm.

mus.

In the extracellular metabolism, cell absorption of the vita-

min A biologic active elements depends upon
innumerable factor, such as: pH, enzymes, low
calcium concentration, Mg™ ions, mucous mem-
brane receptors saturation, ATP, light stimulus,
ete.

RETINOIDS AS
CHROMOPHORE PIGMENTS

CARR in 1926% and CANTAROW in 1969
have demonstrated i vitro that the retinal ab-
sorption spectrum at the 345 nm level, corre-
sponds to violet-blue visible light spectrum. In
1968, ESCRIBANO has also demostrated in
vitro that HC - PROTEIN (Alfa 1 micro globu-
lin) is present in human plasma as a free mono-
mer or as an HC-IgA protein complex. He also
demonstrated that HC protein is heterogencous
and most often behaves like a yellow-brown
fluorescent chromophore, identified as retinol.

Chromatography has shown that at an absorp-
tance level of 30 nm, HC-IgA protein complex
has maintained stable for a longer period. How-
ever, with the ultra-violet light spectrum, that
stability was destroved. Just to register the HC
protein has been identified as all-trans retinol

Oxigenase

| {Intestinal Mucous

Membrane)

According ro GLOVER'"", retinol maintained its stability
tor longer period of time when RBP (Retinol Binding Pro-
tein) complex was in association with tyrosine. He also

Vitamin A Extracellular Metabolism
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reported that the RBP level in the serum is affected by a
low proteic diet (mal-nutrition) and by zinc deficiency.
TANNER™ in 1962 has reported that children develop
better in the summer than in the winter. He also detected
that RBP levels in the blood plasma are higher in the morn-
ing and progressively decrease from morning to evening.

In 1986 CHANDHARY" reported an 2 vitro experiment
with rat testicles. After injecting all-trans 11-3H retinil ac-
etate and separating the metabolites through a high perfor-
mance chromatographic solution he obrained retinoic acid
at an absorptance level of 340 nm, 20 minutes after start-
ing the experiment.

STRYER™" has shown that by analogy in the vision cycle
the chromophore pigment of retinal cones is the cis-retinal
which when exposed to light (visible spectrum) associates
with protein at an absorptance level of 340 nm.

EFFECTS OF VITAMIN A ON THE
SKIN INTEGUMENTS SYSTEM

Vitamin A is essential to simulate growth. Its properties
are observed in the development of the bone tissue, the
normal reproductive process and the vision system. Even
more important is vitamin A’s role in the differentiation of
mucous secreting epithelial tissue as demonstrated by WE-
BER™ and its anti-oxidant action as a chemiopreventive,
MALONE®",

Vitamin A relationship to the hyperkeratotic syndrome was
first clinically diagnosed by STTUTGEN™®" in 1962. Sup-
ported by his experiments with retin-A for ortho diagnosis
(R.W. Johnson Pharmaceutical Research Institute), in 1968
KLIGMAN®!" was the first to clinically associate vitamin
A with the problem of acne. He began vitamin A treat-
ment for skin alterations, mainly Photo Aged Skin.

In the microscope and clinically, ELLIS"® has demonstrated
the positive effects of the topical application of a 0,1%
(1,000 mg/ml) tretinoine based cream - that is, all-trans
rerinoic acid - on a photo aged skin. He observed a de-
crease of the corneal layer and an increase of the granular
layer with a higher thickness of the epidermis, an increased
number of mitosis in the keratinocyvtes, the presence of
glicosaminoglicans and an increase of the supportive fibrilis
in the intersection of dermic and epidermic layers.

The first evaluation was completed in 4 months. Atter 22
months a new evaluation was completed showing a signifi-
cant decrease of thin wrinkles, creases, as well as an im-
proved skin texture and elasticity. No collateral eftects were
observed, confirming KLIGMAN®?| LASNITZKI* and
WILSON®” findings.

According to JARDILLIER"", retinoic acid is more effi-
cient than retinal due to the fact that it does not call for

glveolization in order to generate glicosaminoglicans (which
maintain the fibronectines existence).

Retinoic acid acts synergistically with the thyroidal gland
hormone (both have the same receprors) to increase cellu-
lar growth by increasing the production of the growth
hormon liberated by the pituitary gland as demonstrated
bv EVAN'"®" in 1988.

In 1990 BAILLY", identifies colagenases (metaloproteins
tfrom dermic papillac) produced by tibroblasts, monocytes
and keratinocytes that are inhibited by the retinoic acid. This
would lead to an improvement of the skin and other thera-
peutic etfects.

Tretinoine (retin-A topic) restores the epithelial matura-
tion bringing the folicular infundible to its normal stare,
thus producing an ordered desquamation and preventing
comedones tormation (BIERMAN'™, 1988).

atients with acne have a lower RBP concentration in the
serum. An adequate vitamin A level is essential to control
the epithelial differentiation while its excess normalize the
keratinization, reduce the chronic eczema and lichen-pla-
nus. In these pathologies there is a high concentration (2
to 3 times over) of dehidro-retinal in relation to retinal
(reduced to its half level). Taking in account thar retinol
(RBP) level in the serum has remained normal, it is pos-
sible to conclude that there is a local change in the Vitamin
A inter-cellular metabolism resulting in skin inflammation
and hyper prolifaration of epidermic cells. This inflamma-
tion is of unknown origin. Acid vitamin A positive effect
in case reports to the fact that it is directly related to its
immune-regulator effect (ROLLMAN®, 1985).

MESIEWCZ? 1991, has reported an evident improve-
ment of acne keratosis with twice a day use of topic appli-
cation of 0,05% tretinoin, during 16 consccutive weeks.
Vitamin C and/or beta-carotene reduces oral leukoplasia
acting as an oxidant in the chemioprevention, SINGH'#"
1991.

Rats and rabbits submitted to daily topic doses of gel
tretinoin of up to 50 times over than those recommended
for humans (human dosage is 500 mg of tretinoin gel daily),
have not shown changes in their reproductive capacity or
in the embryotoxic effects. Johnson & Johnson 19893,
(Note: our tests have used a 0,001 g/ml).

TONG'S*¥ 1990 experiments have shown that the trans-
retinoic acid may stimulate or inhibit epidermic keratinocyte
proliferation in rats. He observed that EGF (Epidermis
Growth Factor) and TGF Alfa (Transtormation Growth
Factor Alfa) stimulates the synthesis of DNA in the pres-
ence of RA (Retinoic Acid). On the other hand TGF Bera
(Transformation Growth Factor Beta) inhibits EGF and
the synthesis of DNA in the event of a low RA dose. Thesc
findings might suggest that the differentiation of the retin-
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Vitamin A Intracellular Metabolism

trans retinoic acid and its function
in the immuno-regulation and
immuno-stimulation in both humor-

! T e ous immunity (lymphocytes Beta
lincage) and cellular immunity (lym-
R — CRURRbo phocytes T lineage). CAMPOS®).
endosomes
Many article reports that vitamin A
| Rv(‘;zcm _— R_C;(,H. Retinil Bea prov ides the inter-cellular commu-
Retinol Rcﬂlmn. Acd  Glycuronyde nicarions.
_ gy » Glicalization Prostagladines E2 synthesized by the
! Glycuronide t.pldu mis, in the presence of all trans
Glicon » Nockeo ¢ ! retinoic acid induces blood stimula-
Glican Eoue O Sk tion favouring a rapid leukocyte re-
! || W Glican sponse. It is therefore clearly related
Anidro bde to the improvement of the defensive
mechanism against bacteria, viruses,
e parasites and malignant and non-ma-
Carbox. Acid | lignant tumoral processes.
Thino | Rettiol Retinoic acid also stimulates the
B ™ con interleucine production. The pres-

ence of retinoic acid in the integu-

mentary system acrivates the net-

oid effects in that proliferation is due to an increase in the
positive response of the keratinocytes to the production of
peptides or EGE, maintaining epidermic homeostasis. Thus,
in order to become mitogenic, keratinocytes increase TGF
Alfa and inhibits TGF Beta.

Based in these observations one can conclude that in the
Psoriasis syndrome, the hyper-proliferation of the epider-
mis is due to an exaggerated incidence of m-RNA and of
the TGF Alfa peptide rather than TGF Beta. This suggests
that the excess may cause an hyper-proliferation of the epi-
dermis. Nevertheless retinoids may cause a similar response
in normal skin according to the regulation of the extracel-
lular Ca mechanism.

Perhaps the main retinoidal mechanism of immuno-regu-
lation of the epidermis with specific and complex responses
to endogenous and exogenous stimuli, may become better
understood.

ACID VITAMIN A IMMUNO-
REGULATOR EFFECT

PENN®? reported that a suplement of vitamins A, C and
E enlarges the functions of immunologic cellular media-
tors, with a significant rise of the absolute number of T
lymphocytes, followed by a consequent increase of T4 lym-
phocytes (helper) and stabilization of T8 lymphocytes (sup-
pressant) in response to phitohemoaglutinine (chemical me-
diator increased in the presence of vitamins A, C and E).

In our present study we will be referring specially to all-

work of the Merkel cells and the free
extremities neurons placed in dermic/epidermic junction.
These are recognized today as important elements in the
release of prosstaglandines D2, serotonin, leucotrients
(chemical mediators) which stimulate vasodilatation with
the consequent increase of vascular permeability leading to
an affluence of cellular elements to the tissue layer and pos-
sibly to the several other biochemical reactions as follows:

¢ The platelets exposure to collagen and trombine,
are activated when they adhere to the sub-endot-
helium tissue. New platelets then connect them-
selves to these activated forms and get also acti-
vated, releasing arachidonic acid, PAF (Platelet
Activating Factor) and ADP.

® Trombine and collagen have different receptors in
the platelet membrane, whose action generate
biochemical reactions leading to the secretion of
platelets granules. One of these reactions is the
release of 1P3 (Prostaglandine IP3), the second

Chandhary Experience (1986)
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best inductor of platelets activation. 1P3 plays
the role of calcium ionophore increasing the cal-

cium concentration.

® Increased calcium concentration activates phospho-
lipases (enzymes), like A2 which release arachi-

donic acid.

with an increase of vasodilatation condition, and
lower platelet aggregation. Abb(1), 1982.

€ ABB'" reports that a prolonged use of retinoic acid

even in non-toxic concentration inhibits the spon-
tancous activity of T-killer lymphocyte, a natural

human product. Abb also warns against the pro-
longed use of acid vitamin A.

¢ Tromboxane A2, a potent vasoconstrictor and plate-

let aggregaror, is guncra‘\tcd as a suhpmduct.ut
arachidonic acid. Therefore, it is necessary to in-
hibit or compete with the release of arachidonic

RATS

acid. Consequently the platelets should be stimu-

lated to produce the cyclo-oxigenase enzyme in
order to obrain a small quantity of tromboxane
A3, which is physiologically inactive and reduces
platelet aggregation and maintain the vasodila-

tation.

¢ The production of prostaglandine 12 (a potent va-

EXPERIMENTAL VALUATION IN

The aim of this study is the observation of local tissue alter-
ations, in Newzealand white rats, after using all trans
retinoic acid 0,1% (dilluted having biopresence ot 0,02%)).
Studies were done with random statistic technique improve-

ment in the local tissue quality of the treated group, the
absence of the tissue injuries, an increase of colagen and

sodilator and anti-plateler aggregator) in the en-

dothelium is not significantly inhibited and the

ph\xloloblg activity of a new prostaglandine 13

is added to prostaglandine 12. The resulting ef-
fect is the change of the homeostatic equilibrium
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clastic tibers in the histological analysis.

MATERIAL AND METHODS

Twventy-eight healthy adult rats were observed in a Ran-
dom study: 14 males and 14 females.

The observation lasted two months.
Seven males and females belonged to
the control group A that received only
aqueous-alcoholic vehicle, and seven
males and females belonged to group
B. treated with all trans retinoic acid
0,1% injections (biopresence 0,02%)
diluted 1:4 with Prilocain 1% with
vasoconstrictor to all trans retinoic
acid 0,02%.

All the animals were placed in indi-
vidual cages, inside an accoustic room
of 4 x 4 square meters and permanent
temperature of 22 °C, artificial white
light of 100 watts, 12 hours on light,
alternating with 12 hours of darkness.
The rats received quantitative and
qualitative standard food ration at the
first hour of light. The animals were
weekly injected 2 hours after been ted.

The study is based on 0,1 ml of All
Trans Retinoic Acid 0,1% superticial
intradermic injection (dilluted), in the
abdominal region, previously cleaned
with 92 GL alcohol.

These injections were done with
insuline type of syringe each 7 days
in the same place of the former one.

Rev. Soc. Bras. Cir. Plast. Sao Paulo v.12 n.3
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Fig.1 - Microscopic aspect. 200 X. Be-
fore rearment Hematoxilin-cosin colora-
tion. The left side shows the thin epider-
mis, a weak attachament of dermo-epi-
dermis and desorganization of collag-
enous fibers, in rats.

Fig.1 - Aspectos microscopicos. Aumento de
200 x. Antes do tratamento. Coloragdo
Hematoxilina Eosina.

Fig. 2. Microscopic aspect. 200 X. After treatment
Hematoxilin-cosin coloration. The right side shows the in-
crease of colagenous fibers and the epidermis more organized.
Itis visible the improvement of the dermo-epidermic adesion,
in rats.

Fig.2. Aspectos micvoscapicos. Aumento de 200 x. Apos tratamento.
Hematoxilina Eosina. O lado diveito mostva o aumento de fibras
colagenas, epiderme mais oganizada. Aumento da adesio deymo-
epidérmica.

CLINICAL VALUATION

A and B groups were submited to 4 different types of valu-

ations:
First Valuation: One day after the injection tak-
ing in account the following items:
1. Edema:

group A - moderate
group B - from moderate to intensive

2. Erythema:

group A - moderate
group B - from moderate to intensive

3. Necrosis:

Negative in both groups.

Second Valuation: Observation of the skin
turgor:
@ At the beginning:

group A - normal
group B - normal

¢ After 30 (thirth) days:

group A - reduced

group B - moderate
¢ After 60 (sixty) days:

group A - very reduced
group B - normal

Third Valuation:
The animals’ behaviour:

There were no changes neither in the animals™ activity
nor in their search for food.

No deathes were registered.

Fourth Valuation:
Histologic Observations:

Biopsies in the group B performed 60 days after the ex-
periment been started, showed the reorganization and a
significant increase of collagens fibers, stained by
Hematoxiline - Eosine. The elastic fibers stained by Sil-
ver base also showed significant increase number. The
corneous layer became thinner and epidermic stratum
granulosum became thicker. Elastic and collagen tiber s
stained by Masson trichromic showed similar micro-

scopic aspects (Figs. 1 and 2).

16

Rev. Soc. Bras. Cir. Plast. S3o Paulo v.12 n.3 p. 11-28 set./dez. 1997



All Trans Retinoic Acid Injectable in the Treatment of Thin Wrinkles

I Fig.3 - Female Patient 38
years old with eve lid
wrinkles. (A) Before treat-
ment. (B) After treatment
with all trans retinoic acid
injectable and cream
0,1%, 15 sessions, once a
week. Shows the decrease
of the fine wrinkles and
the improvement of the

| skin texture.

Fig.3 - Paciente do sexo feminino com 38 anos apresentando rugas palpebrais. (A) Antes do tratamento. (B) Depois do tratamento com all trans
retinoic acid, injetavel e tpico 0,1%, 15 sessies semanais. Observam-se a diminuigdo das rugas finas e a melhora da textura da pele.

Fig.4 - Female Patient 65
vears old with severe clas-
tosis and dry skin. (A)
Betore treatment. (B) Af-
ter treatment with all trans
retinoic acid injectable and
cream 0,1%, 15 sessions.
Shows the decrease of the
improvement of skin tex-
ture.

Fig. 4 - Paciente do sexo feminino com 65 anos, apresentando elastose importante ¢ pele muito seca. (A) Antes do tratamento. (B) Depois do
tratamento com All Trans Retinoic acid injetavel e topico 0,1%, 15 sessaes. Observam-se a diminuigdo da elastose ¢ a melhora geval da textura da

pele.

Fig.5 - Female Parient 65
years old with severe clas-
tosis and dry skin. (A)
Before treatment. (B) Af-
ter treatment with all trans
| retinoic acid injecrable
0,1% and cream. Shows
the decrease of wrinkles
on lips and nasolabial fold
and the improvement of
J;.~‘.kin texture.

Fig.5 - Paciente do sexo feminino com 60 anos, apresentando rugas periovais ¢ sulcos nasogenianos pronunciados. (A) Antes do tratamento. (B)
Depois do tratamento com all trans retinoic acid injetdvel e tdpico 0,1%. Observam-se a diminuicdo das rugas peviovais ¢ do sulco nasolabial ¢ a
melhora da textura da pele.
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DISCUSSION

Two months after intradermic all trans retinoic acid 0,1%
injection (dilluted) in healthy adult rats, no toxic eftect to
the tissue was observed. Each application showed inten-
sive local edema and erythema, but no tissue necrosis. The
animals’ skin turgor increased. There were neither deaths
nor harmful effects.

Histologically, the corneal layer became thinner, the col-
lagen and the elastic fibers increased and became better
reorgarnized.

CLINICAL TREATMENT

351 patients (320 females and 31 males) underwent to this
treatment. All of them presented thin wrinkles, skin creases
photo aged skin, senile skin and elastosis.

Once a week during 15 running weeks, the treatment
obeyed the following routine:

1. Local cleaning for oiled excess removal with
alchoolic lotion.

2. All trans retinoic acid 0,1% intradermic injections
(dilluited with biopresence of 0,02%) under cach
thin wrinkles and creases, disseminated in all the
face compromised regions, distant 1 ¢m from
cach other, were performed with 1 ml syringe
and 12 x 4,5 gauge needle.

3. No more than 5 ml of All trans Retinoic acid 0,1%
(dilluted) is injected per session. This injected
volume represented the dermis saturation limits
per session.

4. Immediately after, topic retinoic acid 0,1% is
applyed and the patients are submitted to blue
light irradiation in a frequence of 340 nm, dis-
tant 125 inches from the face for 20 min.

5. Home treatment - During the treatment retinoic
acid cream 0,1% is applyed every night. If the
skin is very sensitive and white we reduce the
percentage to 0,05%. At morning the patients
need ro use an umectant cream with photo
protetion at least Sun Protection Factor (SPF)
20.

RESULTS

After the all trans retinoic acid 0,1% injection (dilluted)
and topic cream applyed, hich, mild burning sensation and
erythema occured in the first two days, followed by skin
expholiation from the fifth day on.

Significant skin turgor improvement occured. Moderate

wrinkles and creases became reduced not by the injected
liquid, but by the collagen and elastic fibers increase, that
determinate skin retraction and its elasticity improvement.
Seven of the all treated patients allowed biopsy of the tegu-
ment. routine histologic evaluation and electronic ultra-
microscopy confirmed KLINGMAN'**' and ELLIS"™ con-
clusions:

The stratum corneum reduction, stratum granulosum and
the basal layer anchored fibers augmentation, reorganiza-
tion and increase of the collagen fibers.

Despite of the lack of comproved teratogenic collateral ct-
fects in humans, the patients with possible pregnancies,
signed an information consent regarding the treatment
envolved.

The patients were watched 6 and 12 months after the treat-
ment. 23% of the total group required an extra treatment 6
months afterwards. Suplementary weekly dosis were in-
jected during the three next weeks. The other 77% remained
with the results obrained. No further complementary treat-
ment was necessary (Figs. 3, 4 and 5).

COLLATERAL EFFECTS

No secundary eftects were detected. The blood from pa-
tients who underwent 15 session has shown no changes in
the retinol level (retinoato, retinil and retinoic acid) during
the treatment or at the end of it, maintaining within the
normal level: 20 - 25 ug/dl limits. Normal level in the se-
rum and in the G.T. Gama dosage.

DISCUSSION

Our idea of changing the current use of all trans retinoic
acid 0,1% (dilluted with biopresence of 0,02%) treatment,
was first occurred due to the necessity of reducing the time
of the treatment by the anxiety of the patients to reach the
desired final results. Another derail was related to the skin
hiperpigmentation after two or more years of acid con-
tinuous use even in the patients that followed the correct
evening application and skin sun protector during the day.

Tivo main aspects concurred to create this procedure: 1 -
Several publications®: 1# 7 33, 20.23. 17429300 oy chromatogra-
phies of all trans retinoic acid 0,1% demonstrate that retinoic
acid binding protein remain stable in 340 nm absorptance
level. This corresponds to the blue light visible spectrum
atter 20 minutes of exposure. These laborarorial findings
were transported to the office for routine clinical purposes,
to reduce the treatment period of time, avoiding tissue dam-
ages by the long period of all trans retinoic acid use. 2 -
Intradermic liquid injectable all trans retinoic acid was the
second attempt to potencialize its local eftects, to exclude
the topic cream slow skin absorption period. In conclu-
sion, the combined topic and injectable all trans retinoic

18
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acid has reduced the treatment period by its potencialized
effects compared to the traditional topic cream use.
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