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PROVEN EFFICACY

Scientific abstracts of l-ascorbic acid
effects on erythema and free radicals
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ABSTRACTS

Alster, Tina S, MD. Table Talk: Commen Questions about Laser Resurfacing.
Dermatolagic Surgery 1988; 24:121-130.

“The incidence ol lransient hyperpigmentation can be reduced by trealing anly those patisnts with pals
akin tones, | nave nol observad a dacrease in hyperpigmentation with the use of & preoperative
regimen; hawevar, the uso of glycolic asid, retincic acid or even ascorbic oeid postoperativaly (initiatad
within 3-4 weaks afier resurfacing) reduces the severity and duration of the hyperpigmentation,”

Fitzpatrick, Richard E., MD. Tabile Talk: Common Questions about Laser Resurfacing.
Dermatologic Surgery 1998; 24: 121-150.

What i= wour preoperative regimen priar folager resuraong 7

“The preoperativa regimen includes: the use-of Retin& or Renova irvall patients; the use of
CellewC in all patients; the use of full-spectrum sunscreens such as Ti-Sile or Shade UWA Guard in all
patients: the use of Melanax in patients with skin typas 1| ar darkar”

How dz you manage pestinlanmalony bypsrpigmentaiion gosioparatively?

| prezerbe full-spacirum sunscrecn such as Ti-Sils, Betin-A 0.25% cream, Mélanex solution and Callax-C
each morming.”

Hoschert, Sherry. Topical Product Helps Clear Postiaser Erythema.
Skin & Allergy News October 7996; Vol. 17, No, 10:29,

The epical Yitamin C product Celiex-C redused the duration of erythema afier full face laser skin
fesuracing by at least 1-2 weeks in 16 of 20 patients, according to preliminary resulis from one of tha
first blinded, contrallad trizls,

"It may e mars ke 2-4 weoks f@ster” D Alster said. It has the added Denelil of gelling peoples started on a
basic skin cara regimen, which has phloprotective affects”

Patients who could not wolerate Cellex-G were taken off the: preduct Tar a week and then restaried
Thioge whao Sl could nol tolerate it have been shifted from the Cellex-C 2arum o the cream VErsion,
which has less free acid;

Shinde, Yasuko, ot al: Dose-Response Effects of Acute Uitraviolet Irradialion on Antioxidants and
Motecular Markers af Oxidation in fdurine Epidermis and Dermis.
Jaurnal of [nvestigative Dermatology, inc.; 1994; 470-475.

A1 fow doses of U lght many components of the cutaneauns anlioxidant systern were. damaged and some
were almest complotaly destroyved.

It friza radical hypothesiafor salar UV Hght-induged culansous damags can he stated as follows: 1) LY
light causes formalion of rae radicals inskin cells; 21 if the dose is large enaugh, |hese fres radicals can
overwhalm skin antioxidant defensas; 3) when anlioxidant defenses ars overwhelmed, free radicals can
calse damage 10 -cellular prolein, lipids and DNA,; 4} such damage can cause pathology. Aspect 1) iz
exlremely difficult to test in vive, aspect 4) is well established. The purpose of thie present study wis 1o
examineg, invivo, using lighl hat very clossly atlachad solar UV light, aspects 23 and 3¥ of this
Nypathesis which pradict that as UV dozes increase, anticxidants should be destrayed and cellular
damage should appear.
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Ascorbala is known to scavengs hydrexyl and superoxide radicals (21}, hoeth of which have bean shown to be
preduced inskin homogenates irradiated wilh LV light (22), Aszcorbate is alao known (o recyele tooopharawyl
ratizal back o x-locophenal (7,8) and thizs may also explam some of its rapid decling at low doses

Shinde, Yasukoa, et al:, Enzymic and Nan-Enzymic Antioxidants in Epidermis and Darmis of
Human Skin. The Seciefy of investigative Dermatology, Ine.; 1884; 122-124,

Thas the antioxigan! capacity of the human epidermis & fargeealor than Hat of dermis: As the epidenmis
camposes the outermest 10% ol the skin and acts as the Initial bamiar (6 oxidant assaull, s perhaps not
surprising that it has highar levels of anioxidznis:

Sludying anticxidant defense mechanisms of lhe skin can be of benefil In discaverning protegtive
procedures against skin cancers. culancous aging and skin inflammatary disarders

The function and capacity of antoxidants in the epidenmiz and dermis are probably diffdrent. The farget
of photoaging & mainly collagen in the dermis, whersas UN-induced cancers such a5 melanoma, basal
cell carcinoma and Sguamous call carcinoma are derivad from he apidernmis. We praviausly reported
fnat the activities of many anliexidants wers highar in the epidormis than in the dermis in hairless mouse
skin (11, In this study, we found that he capacity of antioidants in e human skin was also higher in
the epidermis than the dermiz, and the difference was much greater in human skin than in muring skin,

Darr. O, et al: Topical Vitamin C Protects Porcine Skin from Uliraviolet Radiation=induced
Damage. British Journal of Dermatology; 1982; 247-253,

Summary: Uitraviolet radiztion damage to the skin is-dus, in part, lo-the generation of reactive oxygan
spectes. Vilamin C (l-ascorbio acid) functions as a bislogical ce-factor and antioxidant due to s
reducing properies. Topical application of Vitamin C has been shown to elevate significantly cutanaous
levels of this vitamin in pigs. and Lhis correlatés with protection of 1he skin from UVE damage a3
measured by eninema and sunburn cell formation. This protection is diological and dueto tha reducing
proparties of the molecule. Further, we provide avidence (hatthe Vitamin © levels of {he skin can be
soverely depleted after U irradiaticn, which would lower this organ's innate protactive mechanism as
well as leaving Itat risk of impaired healing sfter photoinduced damage. In addifion, Vitamin © protects
parging skin from WWA-mediated phototoxic reactions (PLIVAY and therefore shows promise as & broad-
spactium photopratectant.

Therefare, replenishment of skin Yitamin © would be an impertant pharmacelegical intervention 2gainst
sun damage.

Nakamura, Toshiakl, et al. Vitamin C Abrogates the Deletarious Effects of UVE Radialion on
Cutaneous immunity by a Mechanism That Does Mot Depend on TRF-x.
The Sociefy for investigative Dermatology. Ine.: 1987:20-24.

Epicutanacus application of Witarnin © (10% l-ascorbic ackl solution) abrogated the delsterious effscts of
acute low-doze UVR o induction of CH and prevanied the inductian of talarance,

Ve have previously shown thal human beings resemble inbred strains of faboratary mice in that some
individuais are UVB-5) whiereas others are UVB-razistant, and thal LIVE susceplibility may bie a risk
factor for the development of skin cancers (Yoshikawa el al, 1980). Because Ingestion of Vitamin'C
has been shown 10 reduce the incidence of skin cancer induced in mice by UVR (Dunham et al, 1982)
and gur experiments show thal epicutanesus treatment with Vitamin G pravents the deleterious effects
of LIVA on the cutanecus immune system of UVB-5 mice, we propose that BOIs ars invalved in the
pathogenssis of UVRE-induced impairment of cutaneaus immunity and UYA-induced skin cancers.
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Ames, Bruce M., ef al: Oxidants, Anlioxidants and the Degenerative Dizeases of Aging.
Proceedings National Academy of Science, USA Vol 80; Sepl. 1833: 7R15-F922,

Metabolism, like other aspacts of life, invelves tradealls: Oxidant by-producta of normal metabolism
cause exiansive damage o DMA, protein and lpid, We argue that1his damage (the same as 1hat
produced by radiation] is a major contribrutar o aging and to degendrative diseasas of aging such as
cancer, cardicvasoular diggaze, immune-system decling, brain dysiunction and calaracts. Antioxidant
defenses agains] this damage include azcorbate, woopherol and carcienalds.

Thi amount recommended (Vitarmin C) (e.g. 60malday for ascorbate) is primarly for avalding an
obaervable deficlency syndrome (e.g. scurey) and iz not necessarily the amount for aptimum liletime
health, which is usually not knawn, (i) A recarmnendad bload level of each anticxidant (g, B I-
ascorbata) would be a more desirabla standard. People vary considerably in the imake requirad 1o keep
thieir-blood level adequate. A smoker, for example, nedds 1o take inséverl Ymes as much ascorbate as
A nongmekar to keep tha blood level the same, Infeéctions may also cause an axidative siress that leads
tiy-antioeidant daplation by aclivaling phagooytic calls, The obsardatian that antioxidant Inadeguacy is
associated with oaidative damaga o DNA of the germ ling, as well a3 somatic cells emphasizes (he
urgency of defining adeguate blaod levels (198),

Since anly 9% of Americans, and lewer in mast other countries, are sating five frulis and vegetabios por
day. there is a groal coporiunily Lo improve kealth by incresgsing consumiption.

Roga, Richard and Bode, Ann. Bislogy of Free Radical Scavengers: An Evaluation of
Ascorbale. The FASER Journal, Sept. 1993; Vol 7: 1135-1142,

Al the heart of the body's nenenzymatic proleclive mechanisms 12 & stavenging reaction in which some
andoganots compound with the inherent trzit of entasing tha redox reactans

contributes an electron to fill the outer shell of R and thereby neotral:ze il to a nonreaclive species, In
principte, many: chamicals could serve this purpose becayusa the-high reastivity of B resulls it
exlaching an electeon from almost any available molecule. A few of the compaunds shown o hava this
properly areimannilel (3] onkephalins (4) and yrosina (9]

Pinnell, Sheldon R. Topical Vitamin €.
Advanced Technology Conference Proceedings; 1997 34-35.

& {opieal praparation containing 10%: stabilized agueous formulation of l-ascorbie acid, in

adaition to zing, tyrosine and bioflavinoids has besn developed for reversal of photoaging, Volunteors
who used this preparalion lopically on orie side of their face showed dramatic

reversal of wronkling an thal side. Moraover, dllraviole: photography revezled dramaiic reduction of
aging pigments in skin as reveakad by nis techmalogy.

Alster, T.5. et al: Effects of Cellex-C on posi-CO2 Laser Resurfacing Erythema.
Laser Surgery fMedicine 1897; 9 (Suppl): 33,

Conclusions: The addition of Ceflex-I to ihe postaperative regimen of patients undergaing CO2 laser
resurtacing may decreasa the degree and duration of past-ireatment-arythema,
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