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Abstract

Introductionand Objective: Rhinacanthusnasutus (L.) Kurz, commonlyknownassnakejasmine or Thong—Phan—Chang
in Thai, is a shrub in the Acanthaceae family. This plant is widely distributed across tropical regions, particularly in South-
east Asia, South China, and India. In Thai traditional medicine, both the leaves and roots of R. nasutus have been used to
treat various skin diseases, including eczema, ringworm, and tinea versicolor. The plant exhibits potent antifungal activity
against dermatophytes, especially the root, which contains rhinacanthin C, a naphthoquinone compound, as the major
antifungal substance. In previous studies, a root extract gel from R. nasutus was developed as a topical herbal formulation
for treating skin conditions caused by fungal infections. The 0.1% rhinacanthin C gel preparation has been extensively
studied, with empirical data supporting its safety in both animal models and humans. However, the safety profile of a
higher—concentration formulation, specifically the 0.2% rhinacanthin C gel, has yet to be thoroughly assessed. This study
aimed to evaluate the dermal irritation and corrosion responses of the 0.2% rhinacanthin C gel derived from R. nasutusroot
extract in rabbits to obtain preliminary safety data of the formulation prior to conducting a dose-response study in patients.

Methodology: The dried roots of R. nasutus were extracted, and the rhinacanthin C content was quantified using
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reverse—phase high—performance liquid chromatography (RP-HPLC). The R. nasutus root extract was then used as the
active ingredient to prepare a 0.2% rhinacanthin C gel. The quality of the gel was later evaluated, including the gel’s physical
characteristics, the percentage of rhinacanthin C relative to the labeled amount, microbial and heavy metal contamination,
and pH, to ensure its suitability for dermal application. The prepared 0.2% rhinacanthin C gel was then subjected to dermal
irritation and corrosion testing in accordance with OECD Guideline 404 (OECD Guideline for Testing of Chemicals: Acute
Dermal Irritation/Corrosion). New Zealand White rabbits were used as test animals. The testing process began with the skin
corrosion test (initial test), conducted on a single rabbit to observe the dermal response, including erythema and oedema,
and to monitor for any signs of skin damage or other adverse reactions. If no corrosion was observed in the initial test, a
skin irritation test (confirmatory test) was conducted on two additional rabbits to assess potential irritation further.

Results: The prepared R. nasutusroot extract gel (0.2% rhinacanthin C) exhibited appropriate physical character-
istics and contained rhinacanthin C within the specified concentration (90.0 — 110.0% of the labeled amount). No microbial
contamination was detected, and heavy metal contamination did not exceed the limits of Thai Herbal Pharmacopoeia. The
formulation had a pH of 5.5. These results confirmed that the gel preparation was suitable for testing acute dermal irritation/
corrosion. In the skin corrosion test, no signs of skin damage were observed, indicating that the R. nasutus root extract
gel (0.2% rhinacanthin C) did not induce skin corrosion. The skin irritation test revealed mean values of 0.67 — 1.00 for
erythema and 0 — 0.67 for oedema, both of which met the no irritation requirement (0 to <1.5 non-irritant). These findings
suggest that the 0.2% rhinacanthin C gel did not exhibit dermal irritation.

Discussion: Although the 0.2% rhinacanthin C gel did not exhibit significant skin irritation or corrosion, it is
important to note that the mean values of erythema and oedema scores were slightly higher than those observed in our
previous study using the 0.1% rhinacanthin C gel, which showed mean values of 0.33 — 0.67 for erythema and 0 for oe-
dema. This suggested that formulations containing rhinacanthin C at concentrations above 0.2% might pose an elevated
risk of skin irritation.

Conclusion and Recommandation: The R. nasutusroot extract gel containing 0.2% rhinacanthin C demonstrated
no significant skin corrosion or irritation in New Zealand White rabbits in accordance with OECD Guideline No. 404.
These findings suggest that the 0.2% rhinacanthin C gel preparation is safe for topical application and is suitable for further

clinical trials to evaluate the efficacy and safety in patients with dermatophytosis.

Key words: Rhinacanthus nasutus root extract gel, rhinacanthin C, safety, irritation, corrosion
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Table 1 Quality control of Rhinacanthus nasutus root extract gel (0.2% rhinacanthin C)

Test Parameter

Description

Specification

Result

Honey-orange gel with Pass

characteristic odor

Identification

Not less than 90.0 % and not
more than 110.0 % of the

99.8 + 2.2% of labeled

amount

labeled amount of rhinacanthin C
(0.2 % w/w)

Microbial limit test
— Total aerobic microbial count

— Total combined yeasts and moulds count

<2 X 10° CFU/g
<2 X 10" CFU/g

Less than 10 CFU/g
Less than 10 CFU/g

- Staphylococcus aureus Absence/g Absence/g
— Pseudomonas aeruginosa Absence/g Absence/g
- Clostridium spp. Absence/g Absence/g
Heavy metals
— Arsenic < 4 ppm Absence/ g
— Cadmium < 0.3 ppm 0.039 ppm
- Lead < 10 ppm Absence/ g
- Mercury < 0.5 ppm Absence/ g
pH 5.4-5.9 5.5

MINAFIUMSTEALLABINIIRINILI/NFNANTD
Y8998 Ei s NN IRBTIGe 3 EnasaLaa
OECD Guidelines No. 404
MINAFDUNITTLANLLADINISRINT/NIT
Hansauludainaanszaseaamsariaannag
Wuts 1¥navehemeiug New Zealand White
menile 3 ¢ SrhmTingnBadunmamesey 2.503
- 3194 Alansn lumaneseusududmsums
NeFaUMITANTaURIMLI lunTeeiny No. 1 1d9
MTUlEdnDENINARUIRAENTER AT NNDIRLTS
WALFIDENIAILAN 3 W7 TanumaiAeuias

PDININT LAZAIANLULFIRENINaFULAR
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Table 2 Skin corrosion result of rabbit No. 1

Contact time

< 3 minutes
> 3 minutes — < 1 hour

> 1 hour — < 4 hours

MINAFDUNITTEALARINISEIMTI
NaLeETa 3 61 SHAALLUWARLTEINITUAS
WILIN AILEAI|Y Table 3 MIFAMUFLAMN
POINTLEUABDAMIFNH WUIINTEEYNE
Sgmnwudonss suysol dhmineaumadng
endunseene 16 Adhbminhanaadnteylu
LTI aMeFaL SeaifieInnzesHe
sywhamavhmaeinen usilugngiu o Arralin
ﬁ?ﬁﬁﬁﬁﬁﬂL‘ﬁN%%VJﬂ’iEEJS“ﬂBJﬁﬁW@ﬂaU MaNTn

Auonswavin leadulng Tudwunste-ene

Table 3 Skin irritation results

Skin lesion 14 days observation
Not found Normal

Very slight erythema Normal

Very slight erythema Normal

WanninssnniaUng uazlinuanuiialnd
NRITLAZMSNANTOU LRAFISENATINVDINUFS

a

ARV a3 lsweufin-g Spuay 0.2 lawih

o oA A o 6 o P
NN mﬂmamaammmiuamLmazma;auw
0.67 - 1.00 uagdlemaeansmauin ludausay
61 DE¥1 0 - 0.67 ADALUUUMITLALLADINNTIIDE)
Tut9 0 9 <15 asnsnutanaléin wassare

v & oAA A A A Y
PNVEIRUFITIAL ST IS uauin-g Sosay
0.2 Toihniin lunamasemaday/msiandas

ATIINaYenY (non-irritant) GOLE®I L Table 4

Rabbit details Scoring at Sum of the Mean
Animal Weight Item Skin lesion 1 hr. 24 hr. 48 hr. 72 hr. score* value
No. (kg.)
1 2.503 Test Item Erythema 0 1 1 0 2 0.67
Oedema 0 0 0 0 0
Control Erythema 0 0 0 0 0
Oedema 0 0 0 0 0
2 2.706 Test Item Erythema 1 1 1 0 2 0.67
Oedema 0 0 0 0 0 0
Control Erythema 0 0 0 0 0 0
Oedema 0 0 0 0 0 0
& 3.194 Test Item Erythema 1 1 1 1 3 1.00
Oedema 0 1 1 0 2 0.67
Control Erythema 0 0 0 0 0 0
Oedema 0 0 0 0 0 0

* Summation of the score at 24, 48 and 72 hours.

Test Item: Rhinacanthus nasutus root extract gel (0.2% rhinacanthin C)

Control: Sterile filtered water
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Table 4 Skin irritation interpretation

Classification Score Skin irritation category

No irritation 0-<1.5 Non-—irritant

Mild irritation (level 3) 2 of 3 animals >15-<23 Mild irritant (Category 3)

Irritation (level 2) 2 of 3 animals >2.3-<40 Irritant (Category 2)

Test results Mean value at 24, 48, and 72 hrs.

Animal No. No. 1 No. 2 No. 3
Mean value of erythema/eschar 0.67 0.67 1.00
Mean value of oedema 0.00 0.00 0.67

Summary of findings

was found.

Rabbit No. 1 had a mean value of 0.67 for erythema, and no oedema

Rabbit No. 2 had a mean value of 0.67 for erythema, and no oedema

was found.

Rabbit No. 3 had a mean value of 1.00 for erythema and a mean value

of 0.67 for oedema.

Interpretation

The mean value of erythema/oedema in the three tested rabbits met

the non—irritant category (0 - < 1.5). The Rhinacanthus nasutus root

extract gel (0.2% rhinacanthin C) did not cause dermal irritation.
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