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Abstract

Introduction and Objective: Rhinacanthus nasutus (commonly known as thong phan chang in Thai) root
extract gel preparation, containing 0.1% rhinacanthin C, is an herbal product that was developed as an effective
topical agent for fungal skin infection using knowledge from both scientific research and Thai traditional medicine.
However, the safety of a novel herbal preparation should be assessed before it is approved for use in humans. This
study aimed to evaluate the safety of R. nasutus root extract gel preparation prepared in a pilot plant.

Methodology: Safety study of R. nasutus root extract gel was conducted following the Organisation for
Economic Co-operation and Development (OECD) Guidelines, including the bacterial reverse mutation test (Test
Guideline 471) and the acute dermal irritation/corrosion test (Test Guideline 404). Skin irritation testing in healthy
Thai volunteers was performed using a single patch test. Animal experiments were reviewed and approved ethically by
Institutional Animal Care and Use Committee of the Department of Medical Sciences, code number 63-031 (62-018).
Human experiments were approved by Research Ethic Committee, Department of Medical Sciences Code 4/2563

Results: Topical preparation of R. nasutus root extract was not found to cause any mutations in bacteria,
nor did it irritate or corrode the animal skin. Moreover, it did not cause any skin (Test Guideline 404). reactions in
healthy volunteers during the single patch test.

Discussion: R. nasutus root extract gel preparation, containing 0.1% rhinacanthin C, is categorized as an
herbal product derived from research and development beyond traditional knowledge. Thus, the product needs safety
and efficacy data from animal models and humans for product registration. In order to study the safety profile of the
product according to international standards, the results suggest the R. nasutus root extract gel had non-genotoxic
and non-skin corrosive effects, nor did it cause dermal irritation in both animal models and humans.

Conclusion and Recommendation: R. nasutus root extract gel preparation is deemed to be safe for humans

and we can further proceed to clinical trials for efficacy and safety evaluations in patients with fungal skin infections.

Key words: Rhinacanthus nasutus root extract gel, safety, irritation, corrosion, mutation
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Sodium CMC, Cremophor RH40, PEG
400, refined glycerine USP grade L8¢ pro-
pylene glycol USP grade GL%mi Wiz phar-
maceutical grade a1NU3EW P.C. Drug Center
(NTINNNAIUAT, Uszmnerlne); EDTA l&an
U5 Univar Solutions (Washington, USA)
methyl paraben, propyl paraben 8¢ trifluo-
roacetic acid M@NLU5¥N Sigma-Aldrich (St.
Louis, MO, USA) ethanol, citric acid mono-
hydrate b8¢ tri-sodium citrate dihydrate \19%
ANV Merck (Darmstadt, Germany) T Hslfgﬁ
ARt re analytical grade; acetronitrile LLeg
methanol ¥¢vnasaesiian HPLC grade an
159 J.T. Baker (Maharashtra, India)

Oxid nutrient broth No.2 l@a1nuStm
Oxoid Limited (Hampshire, UK) Volgel-Bonner
medium E LagS9 enzyme vl,éfmrm%ﬁm Molecu-
lar Toxicology Inc. (Boone, NC, USA) Cofactor-I
1#anuSn Oriental yeast Co. LTD. (Tokyo,
Japan) agar Wa¥ sodium chloride l@aNL5HM
Merck (Darmstadt, Germany) Luria broth,
glucose, L-histidine, D-biotin, tryptophan,
crystal violet, ampicillin, mitomycin, 2-ni-
trofluorene, sodium azide, acridine mutagen

ICR191, 4-nitroquinoline-N-oxide, 4-nitro-o-
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4.6 33, X AINYII 250 NN. VUADUNA 5
luasou Inedlfpmamaauiidssnaudag 0.1%
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100 lalasnSusiafiadfes

2.3 MELOFTLNAITLLARF TN ATINNDIN
Feslanandnduzasins lswwandin 4 0.1%°
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ARNRINANA I8 Top agar (0.6% agar L&y
0.5% NaCl) 133na13 2 fadans ARdmHaENwD
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figuvgd 37°9. uam 24 Falus wwaflis
S typhimurium %3 4 SeRug Alédosasay
@601 AR S 1M EN Y09 L-histidine Wag
D-biotin
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909\T0 E. coli: §NONIIR3 Y 20ITaUUINT
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A

ﬁaqmwga\l 37°%%. e 24 %’ﬂm L%a E. coli ‘*7‘1
Mnaasayldduuomnss

1.3) N19§172980Y rfa mutation: ¢
@’NNVL’J‘IJQGL%BW'Q crystal violet (sensitivity to
crystal violet) Lﬁaﬁwmsmmau‘[@msl%’ paper
disc A% 0.1% crystal violet NAMNATTATITe
S. typhimurium Elum‘vm MGA Viﬁdaumamm
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1%
A A

Ao E. coli 1o MGA AHEHaN193 0.5
mM tryptophan shiwav Usafigmumnni 37°%.
a o ! A A
Wi 24 $2lss s mnamanesaulesuuaiicy
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a A a a 1 a
wuefiBeRSLSnmsauuNuwasay laelaulad
PNAEUNTEGUEINAILUTZINI 12-14 HadLe3

1.4) MIAFTRFBUMSH R-factor plas-

mids: @miﬁmwmm ampicillin (ampicillin
resistance) WUATNISE7A R-factor plasmids ag

aslae iy MINeaaUMe paper disc N5 8

e

A A o
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37°%. e 24 $alss FUNONaMILAI YD
FeseuununaseUs L aﬁuﬁjﬁﬁ R-factor (S.
typhimurium TA98 was TA100) a¢ lsifielauls
(clear zone) AONLLATISLIATYLINIATOULNY
NAFAL

1.5) N33 urvB mutation: ¢
analhunszade mitomycin (sensitivity to
mitomycin) Lﬁ'aﬁwmﬁmaaﬂ@ﬂ% paper disc
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flusanandedu udnhimanludufigungf

o & o o a X
37 . e 24 GE'HIN\T LNGINANIILAFITYVDILDD

'
AA AaA

soULNUnesay leauuafisafa urvB mutation
azfalzula (clear zone) fn llfuuafiSeasny
UIIUTDULNUNAFDL
£ o g X
2) MIneFLMNDAaNM LIRS 11LTD
a A
LUARSe
A{ 1 (% YA

mMInAFaURVSanmesius 435 plate
incorporation NMINAFDULARFTENATINYIS
WUFIT 6 TeeUANNENTU LOeraAa NN
Tulsnzan lumavasay FeuanudNdua
JgavasEmImasaUiazmeathsanysaiuazlal
AOAZNOW NTLEBLNTITVIAFOU IO NNIT N
% dl A = 2 U U
TUAIDUUY half log BN 5 ansdudn 14

a A 1 = tdl = |
LL‘].I@V]LﬁEW](ﬂﬁa‘]_ILL@]aET%@WL@iH@HiﬁNI@HﬂWi

'
A A

wnziResiuDweh luonsmaafigaung 37° .
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e 8-12 Falug (fﬁﬂﬂﬁmﬂ%ﬁﬁﬂﬂﬁ@@ﬂﬁ%
LEIANHENIRAL 600 Wil RS wde
$NN1 1 X 107 cell/mL) vhmaveseyluszuui
ifusztiounladngzdu

2.1) manesovluszund laisiomnlasd
nsEdu: NaNEIAEULSIeS 100 tulasdas,
Tfwas 0.5 M NaPO,-KCl, pH 7.4 58195 500
lalasfes wasuuafisaysies 100 lulasdas
AU Top agar UTa613 2 Ladaes (SL%Famm’?‘iﬁ
SUENYD4 L-histidine U D-biotin 1351138
S. typhimurium LLﬁxm%ﬁﬁﬁﬁ’mwﬁNﬂm tryp-
tophan §W¥UiEa E. coli ayfa ;au"?iaqmmqﬁ 45°%.)
LA INBILUD NS MGA ansimtlaaslioivns
udeéi LLaszwawVLﬁﬁmﬁaqmmﬁ 37 =2 % {u
e 50 = 2 1l Yhmaneseuanud sy 3
& Ihnemnigauman e saudmsy nega-
tive (solvent or vehicle) control LLazslgﬁ/ positive
control (Table 1) Lﬁlamuﬁmumwmgm DG

nMINaaay

2.2) manesaylusruuAsiowlesl
n3veu: I¥ansazaenanees Aroclor 1254-in-
duced male Sprague-Dawley rat liver bag
Cofactor-I1 #391380131 S9 mix HUAINIZAU
ynmaneaaulaedsmaduwdeniumanesauln
svuuftladfiaulaingsdu usld 59 mix Y5anes
500 ulasaes wiutines 0.5 M NaPO,-KCl,
pH7.4 ez ld positive control (Table 1) Lﬁamu
AUAANEALN SUHAMTNAFaL

2.3) M IUNALALUTLLHUNANIT
NeFaL: MINAFaLGaI INUMTaNazNawae
Lﬁ@msijuuuwﬂfmmwaémL%al,s‘j'aﬁm,ﬂm’ha
alal wag¥iinisasiadeauaNialnfveg
background lawn ﬁﬁmmﬁamawaiﬂﬂiuuuﬁ’;
NAY (inverted microscope) YIWANENTILRWIT
Tolafinanewiug (revertant colony) saeiaaas

C=

tufinmunasiulelafnuuseluid snsvesau

|
a A

£ o & o o & !
V]N'E]‘Vlﬁﬂaﬂa']HW%‘QQEWU@’T}NE{NW%‘E?%W’DWG

a v o v 6
3TN @ﬂaunummﬂﬂaﬁﬂmmwuﬁ re-

Table 1 Positive controls for bacterial reverse mutation assay

Chemicals Strains Concentration ({ug/mL)
Absence of metabolic activation system

2-Nitrofluorene (2-NF) TA98 2
Sodium azide (SA) TA100 uaz TA1535 0.5
Acridine mutagen ICR191 (ICR-191) TA1537 0.5
4-Nitroguinoline-N-oxide (4NQNO) wpP2 0.5
Presence of metabolic activation system

4-nitro-o-phenylenediamine (NPD) TA99 uaz TA100 20
4-Nitroquinoline-N-oxide (4NQNO) TA1535 12.5
2-Nitrofluorene (2-NF) TA1537 25
2-Aminoanthracene (2-AA) wpP2 20
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vertant colony Fisdn 1 ensdaduEasnnn
1 ANNYNTY UL dose-related response D&
fow 1 seiug Holussuufidounlasnssdu
wagldfionlednazdu uasnuhilemadadud
Trsaulalafinaeiugannniswuiinae
WU NET3nMA (negative control) laedad
athavios 1 anadnd Asnsnsavnlrsmnle
Tafinanesiuggafiv 2 whassnmanaesiugena
TITHIG

252 NINAFBUNITILALLADINIS
Rathy/matiansauluderineansdiedsmams
OECD Guidelines No.404""

MINAFDUNTTLALLADIVISHINTEY/
mMIfiansauludeinaasszasaasisaiasn
nosutsld3eu Test No. 404 1eSuaud@ly
fuiumATeludainnemensumaguams
AosnaslF e naansrnsnsainenenaainie
wnnel [mmmasnmuqaﬂmamﬁ 63-031 (62-018)]
I¥nszeheamneiiug New Zealand White 31nefud]
FA MO A W Inenduafing 17U 3
¢ Talszyiwer lsldiaany fimiinlsioand 2
Alan3n LLemLz’gmLL@iawﬁﬂuﬁmmmwmmgmlﬁa
YSugmwiduinat 1 §levinaumanagsy ms
@JLLaé’w‘iwmmLﬂuvl,ﬂenNmmﬂﬁémﬁm%mﬂa
war e s AneanasnatholaisdaL S
AouSunasey 24 ¥1l9 Tnuaunseehessn
nasdneedadlnulwih et meseuaasis
STATINNDINUES 0.5 N¥H ulvasuuehumied
neFoy uagliindulneenizetsanns 0.5
fadfeadudiotuauagu nagaumanansanu
(ManesaUtud lnemaudsshotamasaunay

FOLNAILAN 3 W7 LAIUNAMINAFIL WM

Tfionmameiansisieaaudududadnedsns
(% 1 % % ° L% 1
slanatedn leevhmsudeshathmesaunay
$haehamLau LinamNaMIneFaLf 1 Flug
WAy 4 Falug ey vn iSanmsmefiant
(aimumatiansaw) lmesaumsssmediag (M
naaauiiuiu) loanswlsdiiotmagounay
FDENIMILAN LAIDTUNAMINAFDUHDATY 4
Flss TouauHaneaaaudn 4 39 U lued 1,
24, 48 uag 72 AL N et gaan W
ALLUUITAUMINATDLLAS (erythema) LU
(oedema) LSNIANAFAL 0 14 4 AZLLUL F9LN§
ummdaiuazssfiukamstiansaw laemnwy
UnsemsnenIauuanuiulssnntsmeasay
T LilaeNe (necrosis) LHAWRH (ulcer) AaA @
(bleeding) SELfiALER (bloody scabs) Ay lWaLE
maneEoLTui wn llwumstianseu §adazgn
Funaonmssiadn 14 Ju vaaeunuillzaan
I Aa £ AI A AaA a
mnnuaRmTadaenll vied%aas fnne
1 [~ a tdl ] 1 [~ =
PuIRNLAZLNALTN INsnUsuanIuduanuiie
wemMeRanelefl snsnsandudugund azeqy
Néhathimesaullauanifnmsianson Usuidin
NAMTIEMELADI O FINANITUINUS D LAIES
FLULNATMANDL NIHWLAMS AT
o &1 A o A | a Aa X
Fi6108n 14 T WagININMINAAIUSINITY
nauguUn@ levide sl wonanii Fanaganwdes
wanwitaan3Inameiavets teun ntingers
A8 MINWDINTUALZIH NTINTNE §INT
= A A~ A <
LEAIDANMIDNEFNITNANAUNG 39:DIDIMT
| R cA & .

IsifsUsvasdfideanansenuiigane (systemic
adverse effects) MUITMNANITVAFOU AL
Foyamsdanaaniziing 24 $alus, 48 $ala

e 72 ;D-”’JIZN NI UAZLULAR JUDINITILA
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v Toueinasaasmsunansounsludas
LAAEFIMIWIIINNATINYDINITUAINIOLIN
PIIAE 3 LATLWUINAMINAFUMITEMELABY
§isit 0 A9 < 15 = lisvenendies, > 1.5 89 < 2.3
— SrMufaInLIsan (category 3) Tu&aInehs
wor 2 1w 3 60 uas > 2.3 19 < 4.0 = svenifiog
(category 2) u&adaehariae 2 T 3 6ae?

2.5.3 NMaUssiHuaNUanaNeundlaa
MNIafeNNNeLESlUMINAaUMITTAE
WaslummadiezaulnagunmsieneAs Single
patch test

1as9nms “mstssfiuansdanasieung
RaEeEtem eIl R LML TTME
WaslumaadinsaulnaguandeieAs single
patch test” WIBMIIUTRIATYTITNNTINLN
AMENIINMIRAITINMTAN AT e NI
ANENENEFSNITUNNE WA IATINIATY 4/2563
SUAlRMTLT99 6 1L 2564 UATAIIUMS
@mLmewé’ﬂa’%aﬁmmﬁﬁﬂumwwéﬁL‘ﬂu
HAATIUFNS 16?1’ 1.1 Declaration of Helsinki, The
Belmont Report, CIOMS Guideline, International
Conference on Harmonization in Good Clinical
Practice (ICH-GCP) way 45 CFR460101 (b)

1) sduuumsdnm

Fumsdinmles bsifinguenunauandns
wuule w3 Tugmn e w10 A Lie
NAFALNITNONITIEALLADITIRAFITANATIN
VoUFs @eA3 single patch test

2) fsneday

TlesaLAe asIaRe NI,
ft"lm (0.1% rhinacanthin C), L’oaa‘ﬁu ﬁﬁaqﬁﬁﬁgﬂau

ol suRamIstaTNVIasN TN s

FIFNANNDINULS (placebo) Lag WLeaIN
\7® (sterile water) (fN3AILAN)

3) nauyszannstiaz@nin
MuueLnmriNFaldonK1913 3 T8Ld 139
Tasems (inclusion criteria) @8 WFTIBLAY
NIDIgaMWE 918381319 20-60 Tuuaifluiwe
MUIUIL 5 A% LASLWNEANIYIAIUIN 5 At 1ad

= va 2 =) = 2
WMERUTEIRNTA vSaRa1mMuwAen ma;guvl,ws
YN VIO NANTUTLATDIEN NI LASYINNLTIANE

a X 1 ] 1 U A \3: 6
VTN maﬂmagixmwﬂwuwm WIeInTIs Lo

~ < v Aa o =2
AAMIOTIAEIATIS LT UAISHMIFNEN Ly
fmueinaims sisugidhesAdadhsmlasems
(exclusion criteria) Ao flanisradhailsyia
Wulsarala lsadiu lsale Toumwizlsafiien
Y a v (% 1 a v (Y 1 a v
RV G G T IiﬂQNQNﬁ%UﬁWiad Iimmm

= wva v A A a -7 9/4‘

FULDI am'immwmmgﬂm visaHRINE BN
1@suenufu enmadiesase ENANNANTIU V3D

dl = [~1 U 1
EN7IRAEHNNATUNIUNSNAFDD LHIIatasnI 14
AU DWSNNTANT LAZIWNTLIIAUNITANTA
TINIENHIUTNAION & N2 069N Atk e
1 5008 0850 ARIMTIIUS N DLHUNES 1159
AN TEIMNNLEAIDDNNIIIRINTI 1 T% FEhe
(§94 3DUNIN A9 LNADY LAYED FNNUALNDT
Asongfnisdnuvislasens (termination
criteria for the study) WWagdT3dugnnan
aNANNMIANNNINNINSoEaL 50

4) 3Fmsneday

AMINAFDURINT AN AFaLEN
mmgmi@aﬂ@ﬁﬁﬂ@waauuuﬂ’mﬁq (closed
patch test under occlusion) Wa@MINANII
SLAELADY YNMINaEaLMNELLEN b COS-

METICS EUROPE" lag/azmsiauainmndsnn s
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SRRt b et NI R pFU IRGFY TuBnmlenss
18l antiunderinanuszaausazfiann
3 6 z v U 2 o

NAFDUGIE 70% Laanagod A9l W&
MINOFDL LA RaEIENATINYIOINUTS 198
W uazvhumeainiae dlw Finn Chamber® 8
mm (50 mm?) BRNaE 25 Tulasfos wdavhuwxmn
NOFOUTLOT LN LG T A RILTLHUASIUS I UarEaTn

v v 1 =X a 2 a (Y a o 2
YDIGINTINIA oloefe FLuUaTNtURIWIT 5[;1/1@
NTIHATTIINN 1 F LS aGi ety vinn Lsl
mmsinaes ledstaaulinauriumld Wadaans
NAFDUATL 48 Fa s IFUNsuHUneasaUann 1N
Tnfounumds snainesauasidhiside s
FranAciE 70% uaanaged Lan TRl

WNUTEHNDA 30 WIN LNDTDBIUNANSNAFDLAS

' 2

N1 WALNAUNBUNANITNAFDLANASIND AT
o L 4 o ed L 4
96 Fl9 (O399 2) waradenn 3 (@3IN 3) 93N
= a v Y v 1 =X Y dl a g
mmﬁaﬁmﬂwwﬁ’ama&Jmm@]mmiwmmu
LGB FILAUSRUgAMINaFILNDFNG
aMsheUNGNANeIUNFTNOFIL Lazins
a a =) =\ A dl
aIsavndlafieivien maam?ﬁamﬂmaa@ma@
MINNUDIFULAE LN DS NMIFNENLA LSS
Sugamadinin
B) NP TBHNALASILAIIEH NANIT

Naaay

SmNanITagauegadainiele

da - 4.

ANNEATLEINDIAEN MNTZLLNATMAU 1o

a 6 A a
NLﬂm‘i/lﬂ&iLL%%Wi%ﬂ%ﬂ']ﬂJiELN%Naﬂ'ﬁW(ﬂﬂallﬂ'ﬁ

ABMIILAELABY (Table 2)

Table 2 Criteria for assessment of the irritation potential

Criteria

Score Category

Erythema

0 Absent No erythema

0.5  Very slight Pink coloration of
one part of the

tested area

Oedema

No oedema

Very slight oedema

Dryness Vesicles

No dryness of No papule, vesicles,

desquamation bulla, pustule

Slight dryness Papule or small

vesicle, < 1 mm

1 Slight Pink coloration Slight oedema Clear dryness Vesicle, 1-2 mm
of the complete (visible)
tested area
2 Obvious Clear erythema Clear oedema with/ Moderate Pustules
(covered the tested without papules or desquamation
area) vesicles
3 Severe Severe erythema Severe oedema Severe Bulla

(diffused outside

the tested area)

(extended area

desquamation

outside the tested

area)




[318] 1sdrsmsumndunslnauansuuniniudan

U 21 aiui2 wgunrAx-FanAx 2566

AAN SﬁLLa vseluNaMmIVeaauMINams

SEMULADIYI AL NANTNAFDLNIE I TAEN

ClL =

Cumulative Irritation Index (C.1.1.) 2849 EE\IJLS}J/WI’JS\I

HWeoudarnelaelgasemam (1)

Y of scores (erythema + oedema + dryness + vesicles) (1)

Number of reading

Po3a C.LI 20951193 usasIRasyn

1 [ e Mean Cumulative Irritation

M.C.IIL = C.II /number of subjects

Index (M.C.LL) @9&NMT (2)

)

i Aldashanudana s < 0.25 = non irritating/ negligible, 0.25 19 <050 = very slightly

irritating, 0.50 119 < 1.00 = slightly irritating, 1.00 119 < 2.00 = moderately irritating 4ag = 2.00 =

strongly irritating

HaMSANE

1. MaedunssaRasIAnasRudoLaz
31@5129%/33104 rhinacanthin C Tusssiadae
3% HPLC

msdaeRanmaata eI 1d
TumsARRaEIETATINYD SRR SansnLeREs
aaarald 27 5 wansierhlAiemeisnn
ssddeneds HPLC ToeAnmedian 3 e wu
1 TR TINEF S 530 thinacanthin C
*ﬁ"il,mwﬁ\léjluﬁaa&magﬁ 56.395 + 0.763% Lng
vhwin

2. MEwlEAmSURamsER AT INNaINLE
LLaz"’amswﬁqmmw

IEETaTINVaIRNUTITLeS un e a196T1

'
o

INAATTUIAEIER AT NNesHLF AT A
Wiaduaa9ans lSuuauiiv @ 0.1% 2uamsnde
13 Alan¥u (FumMande GELRN6301) e
W lunmanesauenuasasy Taaenufiums

Y

NAGNAGTA b 1IN WA GRS U

dynlng aniiATuayulng Lazhdsuiinge

1%
=<

2 lAleziamnmw lnemsvnySanmaas o
wenfin @ Tudhduenees asaseumsLuiion
FeqAuwnddeAtinmzdaa BP 2018% uay
Jesimusinalangntineasmedia atomic
absorption spectroscopy (ASS) Lﬁ'amaaaau
mstudlovannlaveninlus3y fuamsie e

FENIN ﬁdLLﬁ@ﬂWﬁ@Nya Certificate of Analysis

(COA) (Table 3)
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Table 3 Quality assessment of R. nasutus root extract gel preparation (Lot No. GELRNO1 )

Certificate of Analysis (COA)

Product Name : Rhinacanthus nasutus Root Extract Gel (0.1% rhinacanthin C)

Active Ingredients : rhinacanthin C
Manufacturing Date : 02/01/2020

Manufacturer . Medicinal Plant Research Institute Analytical Date : 20/01/2020

Lot No. : GELRNG301
Test Parameter

Description

Batch Size : 13 kg
Requirement Result

Honey-orange gel with Pass

characteristic odor

Identification

Not less than 90.0 % and not 108.13% of labeled

more than 110.0 % of the amount (0.108 % w/w)
labeled amount of

Rhinacanthin C (0.1 % w/w)

Microbial limit test*
- Total aerobic microbial count

- Total combined yeasts and moulds count

<2 x 10°CFU/g
<2x10' 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 Absence/g
- Lead < 10 ppm Absence/g
- Mercury < 0.5 ppm Absence/g
pH 5.4-5.9 5.5

*British Pharmacopoeia 2018
**Thai Herbal Pharmacopoeia 2019
Conclusion: PASS

' [ 6 -1
3. NIsnasgauniIesn ana‘lslwwqef,ul,ﬁa

lunavesey wud @e S. typhimurium ¥19 4 &1t

@

LUATLS862835019678 OECD Guidelines No.  Wu5 (TA98, TA100, TA1535 Was TA1537) Was

471

mMIaFaLaMENTRvasTauLA G LT 1F

]

\T8 E. coli WP2 uvrA HeuanAassenaanisouy

YNIRUGNITNAT N MUAYNMINeFaL (Table 4)
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Table 4 Test system characterization

Characteristics

Tester strains

TA98 TA100 TA1535 TA1537 WP2 uvr A
Genetic characteristics of bacteria
his/trp mutation hisD3052 hisG46 hisG46 hisC3076 trpE
Additional mutation rfa uvrB rfa uvrB rfa uvrB rfa uvrB uvrA
Plasmid R factor R factor - - -
(pKM101) (pKM101)
Types of mutation Frame-shift Base-pair Base-pair Frame-shift Base-pair
mutation substitution substitution mutation substitution
Verification of genetic characteristics of bacteria
Amino acid requirement
Negative - - - - -
Histidine ++ ++ ++ ++ N/A
Biotin - - - - N/A
Histidine + Biotin +++ +++ +++ +++ N/A
Tryptophane N/A N/A N/A N/A +++
rfa mutation clear zone clear zone clear zone clear zone clear zone
R-factor no clear zone  no clear zone clear zone clear zone clear zone
uvrB mutation clear zone clear zone clear zone clear zone clear zone

N/A means Not applicable

L U { lg 1
AnudNTumsngan lumImesaua e
NANESUS FaLUaTiSUUIRaMIETATINND
W3 (0.1% rhinacanthin C) vefluzag 15-5,000
TalasnSusiaman oo lugsanudududnan
W UNTaNeYNauTaIsTIaEa UL TN NE
U Top agar kagknuanufuRsraoaass

. o 4 X d9a .

afennmasiudesiarad linesaunnanesiuglu
FLHUANNINIUAYIMINAFOLYIS 6 TLAUANN

2 % (v
isd (5, 50, 150, 500, 1,500 W& 5,000 ulasns

13 2
FIDLNAY) WaMINAFUNVNDNENM HW%‘I%SL%L%Q

a A QA 1A ~a 6 ¥ !
wueitseluszruua bifuazionlmdnsed woh
wasIEeMNasiuEslina lFiAemanaeing

lugauuefiSeAvhmnasauynaatug lun

'
Y A o

sesuanudnduivhmamesen lealdwodn
Tlafinaneiufifisdusnnnisndinaneiug
PNNDIINTA (negative control) qa%wﬁu 2 wh
wazlinuanuiaUnGuas background lawn b
L%ameﬁL%aﬁﬁmﬁwmaaunﬂmaﬁuﬂunmzﬁu

ANNANTUNYINMIN@A&DU (Table 5)
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Table 5 Mutation test results of R. nasutus root extract gel preparation

Tester strains Test samples Concentration Average of revertant colony/plate [background lawn]
(ug/plate) Without S9 mix With $9 mix
Test item : R. nasutus root extract gel (0.1% rhinacanthin C)
TA98 R. nasutus root 0 15.00 + 2.65 [N] 36.00 £ 6.56 [N]
extract gel 5,000 16.67 + 3.06 [N] 40.67 + 12.66 [N]
1,500 18.67 + 3.79 [N] 31.00 £ 3.46 [N]
500 23.67 £ 4.04 [N] 28.67 £4.73 [N]
150 17.67 + 4.04 [N] 36.33 £ 7.09 [N]
50 20.67 £ 2.89 [N] 36.33 £ 0.58 [N]
15 21.33£2.89 [N] 35.00 £ 1.00 [N]
TA100 R. nasutus root 0 148.833+17.79 [N] 155.833+1.15 [N]
extract gel 5,000 133.33+4.73 [N] 155.33 + 14.05 [N]
1,500 142.00 + 12.53 [N] 149.00 + 6.24 [N]
500 138.67 + 13.43 [N] 156.33 + 10.02 [N]
150 147.67 £11.02 [N] 158.00 + 4.36 [N]
50 122.33 + 8.39 [N] 165.33+17.24 [N]
15 129.67 + 8.74 [N] 153.00 + 5.00 [N]
TA1535 R. nasutus root 0 12.67 = 3.51 [N] 10.33+5.03 [N]
extract gel 5,000 9.67 £ 6.03 [N] 11.00 = 2.00 [N]
1,500 14.00 + 1.00 [N] 8.33 + 3.06 [N]
500 14.67 + 2.52 [N] 11.00 = 2.00 [N]
150 17.00 £ 5.00 [N] 11.00 + 1.00 [N]
50 10.00 +1.73 [N] 13.67 +4.04 [N]
15 11.33+5.77 [N] 12.67 + 7.64 [N]
TA1537 R. nasutus root 0 4.00 £ 1.00 [N] 13.33+4.73 [N]
extract gel 5,000 6.67 £2.08 [N] 13.67 + 3.79 [N]
1,500 5.00 + 1.00 [N] 13.00 £1.00 [N]
500 3.67 +2.08 [N] 15.336.11 [N]
150 7.00 + 2.65 [N] 9.00 + 2.65 [N]
50 4.33+1.53 [N] 15.00 + 5.57 [N]
15 3.00 + 1.00 [N] 13.67 £ 2.52 [N]
WP2 uvrA R. nasutus root 0 60.00 £ 11.14 [N] 49.33 £ 9.02 [N]
extract gel 5,000 62.67 £ 1.53 [N] 59.00 £+ 9.54 [N]
1,500 59.00 £+ 13.00 [N] 54.00 £+ 9.54 [N]
500 60.00 £ 4.58 [N] 71.833+5.51 [N]
150 64.00 £ 5.20 [N] 59.33 £ 8.05 [N]
50 65.00 + 4.36 [N] 48.00 +3.61 [N]
15 59.67 £ 10.60 [N] 50.67 £ 5.69 [N]
Positive controls :
TA98 2-NF 2.0 492.67 £ 30.92 [N] -
TA100 SA 0.5 494.67 £18.82 [N] -
TA1535 SA 0.5 379.00 = 7.81 [N] -
TA1537 ICR-191 0.5 581.67 £ 50.21 [N] -
WP2 uvrA 4NQNO 0.5 373.33+10.41 [N] -

TA98 NPD 20.0 - 132.67 £+ 122.71 [N]
TA100 NPD 20.0 - 390.00 £ 6.56 [N]
TA1535 4NQNO 12.5 - 79.00 £ 11.00 [N]
TA1537 2NF 25.0 - 561.33+5.51 [N]

WP2 uvrA 2-AA 20.0 - 742.77 £ 77.70 [N]

N means Normal of Background lawn (evaluated using inverted microscope)
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4. NMSNAFAUNITISALLADINIININIEY/
Asfansanludainaaasaladsnagaunin
OECD Guidelines No.404

NSNAFAUNITTLANLLADINIIRINITI/
AatanTauludeinaans 29Ras138M AN
oA [ nseehesn aﬁuﬁ New Zealand White
VTR 3 613 WhmTinenIaNaUMINeEaL 2.97-3.28
Alansu e lumavaaatsan 36 34 NMadane
zjmmwé’m%zmnmiw@aau NUNNTEINEYNGD
~ < ¢ % o o X A
A Widass dnysal hndndauendnd
anAuNTEene 2 6 Afihuindanaadntiosln
LN9ENTIMIVaFDL 1Ol 1 Thvtinaanadlis
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