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Introduction

Summary/Conclusions

N-acetyl-S-farnesyl-L-cysteine (AFC) is an isoprenylcysteine (IPC) analog with a topical

anti-inflammatory activity in vivo comparable to glucocorticoids and standard non-steroidal

anti-inflammatory drugs (NSAIDs), but restricted to the application site (Gordon et al, ó08,

JID, 128: 643). This has been shown using mouse models for acute dermal inflammation,

allergic contact hypersensitivity, and in vitro by reducing inflammatory cytokines in human

Dermal Microvascular Endothelial cells (Adhami et al; see Poster #724). To assess topical

anti-inflammatory potential of novel compounds, 2nd generation IPC analogs were

synthesized with structural modifications and tested for activity against common

inflammatory endpoints in mice: inhibition of TPA-induced ear thickness (edema) and

neutrophil infiltration (myeloperoxidase - MPO). In this study we investigated if topically

applied IPC analogs can also inhibit TPA-induced erythema (redness) in mice and found a

significant effect compared to current anti-erythemic drugs. Additionally, using the same

model, we examined the effects of TPA induction on the production of pro-inflammatory

cytokines involved in the acute-phase of inflammation (IL-6, TNF-Ŭand KC) in the skin. IPC

analogs dose-dependently inhibited production of each of these cytokines. Moreover, IPC

analogs decreased TPA upregulated inflammatory cytokines released from human

keratinocytes (NHEKs) in the micromolar range at non-cytotoxic doses with a particular

potency towards IL-8 and TNF-Ŭinhibition. Overall, these results, and those showing

similar effects on P. acnes-induced inflammation (Feng et al., see Poster #761), indicates

IPC analogs represent a novel pharmaceutical class of therapeutic small molecules to treat

inflammatory skin diseases through their anti-erythemic and anti-cytokine effects.

6. IPC analogs inhibit TPA-induced 

cytokine production in Normal Human 

Epidermal Keratinocytes (NHEKs) 

4. IPC analogs dose-dependently inhibit 

TPA-induced cytokine accumulation in 

mouse skin 

ÁTopical applications of IPC analogs can inhibit the full range

of physiological skin inflammation effects including edema,

neutrophil infiltration and erythema with differing potencies.

ÁIPC analogs can inhibit specific cytokines induced during the

inflammatory response in mouse skin.

ÁIPC analogs inhibit TPA-induced cytokine secretion in human

epidermal keratinocytes, suggesting that application of IPC

analogs on skin can inhibit chemical-induced local

inflammation by regulating epidermal cytokine production.

ÁIPC analogs have potential therapeutic utility towards several

inflammatory skin diseases.

Primary adult NHEK cells were cultured in keratinocyte growth medium (KGM), in a serum-free

environment. Cells were kept in depleted KGM (-EGF, -hydrocortisone) 24hr before treatments to

avoid possible immunomodulating effects. Depleted media was removed and fresh depleted

media containing various concentrations of IPCs were added and incubated for 2hr in triplicate, no

cytotoxicity was observed. TPA (5 ng/mL) was then added to induce a pro-inflammatory response.

After 6 hours of incubation, media supernatants were harvested and assayed by ELISA for the

stimulated release of IL-8 (A) and TNF- (B). Summary table is shown of IC50 and maximum

inhibition values for TPA-induced IL-8 and TNF- production (C). Asterisk indicates statistical

significance (**p< 0.01; *p< 0.05; ns = not significant).

(A) Using the mouse ear model of TPA-induced inflammation, we determine the specific maximum

cytokine (IL-6, TNF-Ŭ,KC/IL-8) expression time after a single TPA topical dose (0.8µg/20µL/ear).

IPC compounds were tested for activity measuring inhibition of cytokine production at 6hr for TNF-

Ŭand IL-6 and 24hr for KC/IL-8. (B-D) Shown is a representative dose-response curves of SIG990

(ǒ) and SIG1273 (ƺ) in reducing KC/IL-8 (B), TNF-Ŭ(C) and IL-6 (D). Results demonstrate topical

IPC analogs treatments produced a significant inhibition of cytokine production in this in vivo

inflammation model. Mice were co-treated with 0.8ɛg/20ɛlTPA and serial concentrations of IPC

compounds in DMSO. 6 mm ear punches were obtained and protein extracts were subjected to

cytokine ELISAs.

*Work supported in part by NIH SBIR grant No. 1R43AI06034-01A2 awarded to JSG and Signum

Biosciences.
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Hours after TPA dose (0.8 µg/ear)

TNF-Ŭ

KC/IL-8

IL-6
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C Compound IC50

(µM)

IL-8

Maximum 

inhibition (%)

IL-8

IC50 (µM)

TNF-

Maximum 

inhibition (%)

TNF-

SIG990 28.42 52 0.75 100

SIG1273 1.17 99 7.31 83

*The maximum inhibition represents the asymptotic value of the curve fit,

whereas the IC50 is the concentration of agent needed to produce half of the

maximum inhibition.

Compound ED50

(µg/ear)

IL-6

Max inhib

(%)

IL-6

ED50

(µg/ear)

KC

Max inhib

(%)

KC

ED50

(µg/ear)

TNF-

Max inhib (%)

TNF-

SIG990 4.73 100 48.40 76 0.03 100

SIG1273 7.97 100 0.58 87 1.40 87

3. IPC analogs inhibit TPA-induced 

erythema in vivo
A                                         B

C                                   Compound

(µg/ear)

Erythema

ED50

(µg/ear)

Erythema

Max inhib (%)

AFC (400; 800) - 17; 34

SIG990 214 65

SIG1273 40 61

Dexamethasone (16) - 38

Clobetasol (10) - 34

Clonidine (400; 800) - 19; 54

Brimonidine (40) - 55

Oxymetazoline (10) - 30

Metronidazole (200) - 23

Azalaic acid (3000) - 16

(A) Using the mouse ear model of TPA-induced inflammation, we determined the time dependence

of the increase in skin erythema after a single TPA topical dose (0.8µg/20µl/ear). **p< 0.01 by

ANOVA followed by Dunnettôsmultiple comparison test compared with non-treated (base line) ears

as control (ns = not significant). IPC compounds were subsequently tested for activity against

erythema at 24hr. (B) Representative dose-response curves of SIG990 (ǒ) and SIG1273 (ƺ) in

reducing erythema. (C) Summary results of ED50 and maximum inhibition values demonstrate

topical IPC analogs treatments produced a significant higher inhibition of erythema in this in vivo

inflammation model compared to other compounds know to inhibit erythema in human patients.

2. IPC analogs differ in their potencies vs. 

TPA-induced edema and Myeloperoxidase

(MPO) Activity in vivo

Compound

(µg/ear)

Edema

ED50 (µg/ear)

Edema

Maximum 

inhibition (%)

MPO

ED50 (µg/ear)

MPO

Maximum 

inhibition (%)

AFC (400; 800) - 14; 53 - 51; 69

SIG990 135 68 35 92

SIG1273 24 83 3 99

Summary results of ED50 and maximum inhibition values of edema and MPO

activity effects of SIG compounds in the TPA inflammation model. Data

demonstrate topical 2nd generation IPC analogs treatments produced a significant

inhibition of edema and MPO in this model.

*The maximum inhibition represents the asymptotic value of the curve fit, whereas the ED50 is the

concentration of agent needed to produce half of the maximum inhibition.

Summary results of ED50 and maximum inhibition values of pro-inflammatory cytokines (IL-

6, TNF- and KC) levels by 2nd generation IPC compounds in the TPA inflammation in vivo

model. Data demonstrate topical 2nd generation IPC analog treatments produced a

significantly higher inhibition of cytokines in this model compared to vehicle.

*The maximum inhibition represents the asymptotic value of the curve fit, whereas the ED50 is the

concentration of agent needed to produce half of the maximum inhibition.
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5. IPCs inhibit TPA-induced cytokine 

production in vivo
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IPC

Chemotype

(e.g. Ras, Rac, Rho, Rab, 

G-protein -subunits)

G-Protein

G-proteins participate in eliciting inflammatory responses such as the release of pro-

inflammatory mediators, and the migration and activation of inflammatory cells.

Located near the end of each G-protein is a conserved cysteine residue modified with

a prenyl tail (either 15 or 20 carbon side-chain). IPC analogs are structural mimics of

the lipidated C-termini of the G subunit of all heterotrimeric G-proteins, as well as that

of small molecular weight GTPases such as Ras, Rho and Rac.

1. IPC Analogs: Structural Mimics of G-

Protein C-Terminus
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