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Abstract

Morphological of human head louse (Pediculus humanus capitis De Geer: Phthiraptera:
Pediculidae) were studied in 180 pediculosis schoolchildren covering 6 provinces (Bangkok,
Kanchanaburi, Khonkaen, Chiangmai, Chumporn and Chanthaburi). The female body size (2.76
+0.21 — 3.00+0.08 mm.) was bigger than male (2.21£0.11 - 2.28+0.09 mm.). The female body
size from Chumporn, Chathaburi, Chiangmai, Bangkok, Kanchanaburi and Khonkaen province
were 3.00+0.8, 2.99+0.9, 2.86+0.17, 2.81+0.12, 2.83+0.13 and 2.76+0.21 mm, respectively,
likewise than the male body size were 2.28+0.09, 2.28+0.08, 2.26+0.18, 2.24+0.06, 2.21+0.11
and 2.15£0.12 mm., respectively.

For the laboratory test of 32 herbal shampoo from Zingiberace plants, Kushta plants,
Piperaceae plants, Rutaceae plants and local plants were tested against P. humanus capitis by
contact method, 20 human head lice per replication and 5 replication per treatment. The
mortality and LT,, value revealed that all herbal shampoo were toxic to human head lice than
commercial shampoo. Therefore, Artemisia annua shampoo was the most toxic to human head
lice with 100% mortality at 30 sec. and LT,,value at 9.96 sec., followed by Piper betle shampoo,
Zingiber montanum shampoo, Citrus reticulata shampoo and Tacca chatrieri shampoo with LT
value at 10.50, 11.20, 11.50 and 12.20 Sec., respectively. However, the suggestions for solving
the pediculosis problem could be summarized as that schoolchildren should be regularly to

wash their hairs by herbal shampoo 2 or 3 times per week for control human head lice.
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1. Morphology of human head louse male from Ladkrabang district, Bangkok 16

2. Morphology of human head louse female from Ladkrabang district, Bangkok 17

3. Morphology of human head louse male from Thamaka district, 18
Kanchanaburi province

4. Morphology of human head louse female from Thamaka district, 19
Kanchanaburi province

5. Morphology of human head louse male from Mueng district, 20
Khonkaen province

6. Morphology of human head louse female from Mueng district, 21
Khonkaen province

7. Morphology of human head louse male from Maerim district, 22
Chiangmai province

8. Morphology of human head louse female from Maerim district, 23
Chiangmai province

9. Morphology of human head louse male from Pratiue district, 24
Chumporn province

10. Morphology of human head louse female from Pratiue district, 25

Chumporn province
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11.Morphology of human head louse male from Thamai district,

Chanthaburi province

12.Morphology of human head louse female from Thamai district,

Chanthaburi province

13.List of Zingiberaceae plants, part used and active ingredients of zingiberaceae

Shampoo against human head louse

14.List of Kushta plants, part used and active ingredients of kushta

Shampoo against human head louse

15.List of Piperaceae plants, part used and active ingredients of piperaceae

Shampoo against human head louse

16.List of Rutaceae plants, part used and active ingredients of rutaceae

Shampoo against human head louse

17.List of local plants, part used and active ingredients of local plants

Shampoo against human head louse

18.Effect of Zingiberaceae plant shampoo and commercial shampoo on mortality

of P. capitis by topical application in vitro

19.Effect of Kushta plant shampoo and commercial shampoo on mortality

of P. capitis by topical application in vitro

20.Effect of Piperaceae plant shampoo and commercial shampoo on mortality

of P. capitis by topical application in vitro
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21.Effect of rutaceae plant shampoo and commercial shampoo on mortality

of P. capitis by topical application in vitro

22. Effect of local plant shampoo and commercial shampoo on mortality

of P. capitis by topical application in vitro
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1. Percentages of human head lice in the two categories recorded as active 38

and showing no vital signs after treated with herbal shampoo at 10 min (a)
and 30 min (b)

Pediculus humanus capitis a)male b)female (1 bar = 1 mm.) 39
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Morphological study on human head louse (Pediculus humanus capitis De Geer) and their

control by using herbal shampoo
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a.gauuiy Umngivuaaiaeuenneis 0316001 wudawiadl 1 Udes fiaruniraaie
0.34£0.01 . flAnuenaiade 0.40£0.01 uu.dauanil 3 Udes Hasundraiade 0.5040.02 uu,
AYNENALBRY 0.42+0.04 1, dauresi] 7 U&eq Hacuniraaie 0.67£0.047 wu. flanuanaiads
1.33£0.09 Hi. UAzANENIAIF lnEsMaA 2.15£0.12 1L,

uan maasdlu Table 6 AsdnEurn &g WANE e NYEdnAEAn 2.158 4

] : = o o = v = o =
UABULENUY ﬂ?'\ﬂ{]']']“u’lﬂuﬂqquﬂ']'nﬁﬂﬂ 0.33+0.02 {u.A9UNH 1 ﬂﬂ'ﬂ\‘] HAMHNIILRAY



0.3740.01 . fiAnuenlefe 0.43£0.05 ua.dauani] 3 1&eq fANund1BAY 0.56£0.02 A,
flanmenaiedn 0.42:0.06 uu. daudiesdl 7 Udeq HANNRAY 0.85£0.07 Ny, ANNNENILRAE
1.8240.13 M. UazANNEMAFlnEsNRAE 2.76£0.21 1y

nan1Tnaaedly Table 7 Aadnmusn g wingraamnysdinagann a.uid
a.Fodlwl dsngdmnaiianuennieis 0316001 uadowiail 1 ddes Hauniraeds
0.35:0.02 . ATNENLRRY 0.42+0.02 a.douandd 3 1deq HArund1aean 054 uu. iAoy
8191988 0.44:002  nu. doudiasil 7 Udes HAnuninaiedea 0.40£0.02 1N, ANNENILRAE
1.34+0.06 14, UAZAINHENIAFTIATINIRAE 2.26£0.18 1.

Han1Tnaadlu Table 8  ABRNEMUITNIIdUgIANEITa Ny TinAfaan 8. udTy
Al Usngdmmaniiaiuenaieds 0316002 un.douafl 1 Ufes Farmuniraais
0.39:0.01 . flA11NEM11RRY 0.4540.02 1 dousnil 3 1&ad fiAnund 9laRe 0.5940.08 Ly,
flanuenaaie 0.46+0.04 Hu. dowiasll 7 Udeq HAonandnaiade 0.95:0.08 1. AMNENILRAE
1.75+0.62 3y, WAZAINENIARATAETINIRAE 2.86£0.17 N1,

HANIINARRYLY Table 9  RaANmUENNAMIIUANEITRWHYETNAGAN 8.0
a.qums dsngdvuaniianiuenaieis 0.33:0.02 uu.daiail 1 Ukes farundnaefe 0.34£0.01
HH. ANHENARAY 0.410.02 1a.dovanil 3 Udes Harnunitaade 0.48£0.01 uu. AcNE @A
0.45:0.02 . douesil 7 1deq fiAaund1aan 0.7140.04 1N, AINENIIRRE 1.4240.09 Ny,
WAZAINENA A AL IINIRRE 2.28+0.09 HN.

uanTnaaedll Table 10 AsdnEUenIdgAnagasmuysdinddisann .1z
a.guns Unngdmuaniinoaenaiedn 0.34£0.01 wu. dawind 1 Ues faaunduads 0.39+0.01
M. ANNENIRAE 0.45£0.03 wil.dananil 3 Ude HAsnundnaiade 0.58£0.04 u. A9NENIRAE
0.49:0.04 uu. doudtesdl 7 Udes A und1aiade 0.95+0.08 Hal, AIINENDIARY 2.05+£0.06 N,
LazANENATTALTINIARY 3.00£0.08 N,

nan1Aaedly Table 11 ARdnmaEn &M WIng e v uysdinagann a.vin i
A.qUnT ﬂﬂﬂgfjmuqmﬁﬁ%uﬂwlmé"ﬂ 0.34:0.02 wu.dowiafl 1 Ufes Faouniraiais
0.340.02 M. AMNENDRAE 0.41£0.01 Ha.gauanil 3 U&aq HArund9afe 0.49:0.02 w.
AYINENILRAE 0.46+0.02 wi. daufiedil 7 Udas fiannundraads 0.7240.02 ua. ANE9LaRE
1.40£0.06 13 LAzAMNENIA1FlnLINEAY 2.28+0 08 1A,

nan1Inaseslu Table 12 Aednmausneduguidvetzasmuyseindiiaann . vl

" ; f . i
a.d4umfF Usngdmuaniinoing1aieds 0.35:0.02  uu.dauvieil 1 1das Haaundraiede



0.37+0.006 3. ANNLNRAY 0.45+0.008 Hi.douand 3 Udad HAund1amas 0.56+0.02 uu.
ANENQLRAE 0.4820.04 NN, doutiadd 7 Ufeq AANNS19@as 1.02+0.06 Ny, ANENILRAY

2.06+£0.07 1w, LLﬂZﬂ’J’INﬂ’I’Jﬁ']FT‘ﬁﬂHﬁ“JNLﬂa‘ﬂ 2.99+0.09 Wu.

2 uaredtlszAvianmuasyanulnssianisnisue mea:rt?ﬁﬁ’aﬁ

HANIIMARRILY Table 18 taraIuTNyaNUInIAT TN AsuTuynzie uruwde uruylna
wrnw was mwﬂmﬁuﬁ’u uﬁjmynﬁué’aﬂ UINHAUNNIAT URSLTHYIUTINARN AENT1TANETRIMN
uye watlsngdn udanmanas 10 Sundt unaylnalinadfigalunimasadlasiinanilion
ayseiRIe 40.0% a‘ﬂammﬁﬂwumﬁuﬁ’u wanynza Lmzl.mumfjué’@a Tndinavin lmnuywed
A8 35.0, 20.0 WAL 20.0% AINAIAL S MTUUTHYTY WIny INAAT WTNHAUNKIAT UATUTHYIY
tfhungn HdRsnisaneraaminyEdviniume 10%  dounimmaseaiBauiiouldinasanisans
vasunuyed SmFunanmmasadiuing 15 Auaiinsdunayina Ieanimasesinign duanili
WA 85.0%  Te9RINIABLTLNTILTL LTWie wiviuden Lriynsite waHwylwand
WINYAUNINAT uazutiyddnuagn Tnadnain limuysdnie 80.0, 75.0, 50.0, 42.0, 40.0,
40.0 uAz 30.0% FHAL WasNIsNARBALFELRELRNaYN IiMIuYEERIE 10% HAIN1TNAASY
20 AUt uamnmaesngd uylng wazumiuy Weedngalunnmeaadaonainli
wayeefang 100% sevnunAswams wrsylnas unmaivdes wrmdnudnuagn LryAm
wan uazunyneite Taefinavinlivnnyseaadal 05.0, 85.0, 80.0, 75.0 UAZ 65.0% ANEAL
uaznmaaasnFauiaudnanaliuyseinng 30.0% wAan1masas 30 MNANANITMIAREY 30
qui dsangda wnyls uasylng megﬂlﬁwﬁ'u qumﬁué’ﬂaa WINYAUNNIAY LAZUTHYIWTN
ungninavnldimaystang 100% donutuynsiie uaznismasealFouinuiinain Iy
ANE 89.0 UAT 56.0% RNATAL e nFaLfieuAn LT, (median lethal time) AB1ATMAINNINARE
Afluavinldmnaysdaellatmdand wruylwalinadigalunmasadasiien LT, 11.20
U immmﬁﬂt,muwumﬁwﬁ’u WTHYa winylwasn wryAumanan Lrnuwgmﬁué’m wruydnudn
umgn uazusuynziie taafidn LT, #eil 12.30, 12.36, 15.31, 15.75, 16.20, 16.55 Uuax 16.97 3
AMNRIAL gaunmasasnFauiauian LT, 28.54 Aunil

nansnageslu Table 19 A nataumyayulnsnguineg s afinfe wrnyinugnszen
urayineginunia wnayine o uniyinegaiiaimn wauyinefida qumimﬂjﬁuﬁq 15,007
Tnfgaa uazusuylnsfiniasanismesesuyed udinimaass 10 3 Umngdiumaineg

o A o a g
idmlinaangalunimaseslaefinavinldivnuysdnig 51.0%  sesasnAausuylneg
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Frumiia unuyinegdes uranlnegiad unuylnegae wnyinegnszgn urminegiann uas
muqtmjﬁ%ﬁq TnafinavnIfvnagudanadil 36.0, 350, 310, 30.0, 25.0, 21.0 UAT 15.0%
auansu daunismasesFauidfiauhifiiasanisangrasnuyed wdinmased 15 UH A
n1snaaadlsngdn wrnyine§idalinadfigalunimaasdasiinaintinuysdans 97.0%
sa9anAe unuyinegidn urnyinegin wruylnsgiumin wauylnsgas usuyineg
nszgn wanylnmgaun ua:muwjmﬂjﬁmﬁﬂ Tnafinavinliivnuusdnie 96.0, 86.0, 86.0, 85.0,
76.0, 65.0 uaz 35.0% MNA1AL AuFunimasanFaunsuiinaii ivnuyedang 12.0% na
nImasad 20 Auninalsngiumyinegidaslinanmanssifigalasiinainlivnaysdane
100% resnanAeusuyineginumiig unaylnegginama wanyinedioie uanylnsgae urny
Tnu§nrzgn unuyinegian Lm:LmuwjﬂwjﬁW’h Tnailuaviinimiuyetnig 99.0, 98.0, 98.0,
95.0, 80.0, 80.0 URZ 45.0% Au&HL TenevanasnFaieufiuainlionuysdnig 28.0% was
Mmaaas 30 3w uﬂmmmmﬂi"mgfhmummgu’iwmnmﬁmﬂnLf‘iuummﬁnwiﬁqtﬁﬂﬁua'ﬁ'mn
Tnafiuailimanywenng 100% muwﬁuwjnﬁjﬁmﬁﬁﬁmaﬁﬂiﬁmfmqwﬁmﬂ 70.0% UATNNT
voaas Beuitenfinain i dvnaedng 42.0% adrdlsfnudenSatdaud LT, wudy
LLﬂnmgTﬂwﬁﬁWﬁa"ﬁwﬂﬁuﬂﬁﬁﬁmlumsmﬂm?mﬂﬁﬂ"\ LT, desiigaiie 9.96 Tunii sadasunde
wrnyinegiann wrnylnegiom wmyinegae wayineg@as wruyinediundnn wanyineg
ngzan Lrﬁu‘vg“l.ns:rjﬁ'\w’f'\ warnmaaaslaiaulneiag LT, fath 11,80, 12.30, 12.45, 12.50,
12.56, 14.25 WAz 35.76 AW ATNAIAL

uaniaaesl Table 20 Aauaneuasuyayulnsainfimadwinlng (piperaceas) AU
5  aile ldudusuygeng urnyAUR wanyng utuywinlne uazusiwazAiu danisanade
Wy ndanisnaaed 10 Junidsangdn wrsyaznglinadngaluntmmanasinafiuainli
wnnyseae 15.0% douutayaanssiiadu ualunimase i lussfumendude el
wnuyedane 10.0% dountanaaesiFaudiaulifinasanimmigreamuyed ndannmaaes 15
i watlsngin uryngWinaangalunismaaadlaafinainWimaysdnig 100% seaaunie
WTHWATATY LT TINg WinyAUR wazutuywining Tneduavinlimuysdnng 80.0, 40.0, 30.0

WAz 20.0%  muatdy lurnsinnmasaaFauisufaaniliimuysdnie 10.0% winis

PP

NAREY 20 Aundl madsngdnuruywg uazursyasdrulinaingalunimeaasdasiinaiali

- = al e = o o =i o o
WnyEeA1e 100% TRNRANNABUTNNTENG WTHWAUR uazutuyWinnanus Ay Tnefinain i
wnuysdA1e 95.0, 90.0 uAT 70.0% ANAAL daunmmaaesnFaniauiinainlimuyedae

50.0% WAINITNAASL 30 AU HANIMARBILITINGIN LTUWTENG UTHWALIA WINHNG UATWTHY
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azAnulnam liivnuyeenie 100% fauutuynwin lnainavinWinanysednng 95.0% daunns
naaosnReuifeudnarinlinugueng 55.0% WeuBaudiaud LT, wud usawng linadfige
TunsnaaaslaafiAn LT, 10.50 3UH 709AINNADULTNWASANY UTHWTENG UTHWALR uauy
wWinlne uaznimasaanFuuiay laadan LT, fail 12.25, 14.20, 20.30, 22.30 Uz 30.75 3unfl
ATHANAL

HaN1INAReIlU Table 21 AanatadutNWaNUINS1ARN (utaceae) 15 Tiln Tun waay
HEUNY USHWHELIAY LTWNEngn suwAuan uazumunduiiavang sennsaiasasimianl
AN MAad 10 Anfitsngdusnmdudaovanuli naRngalunmaaedaeiayinlif WnHY e
AN 36.0% FR4AINNAR LTHYHZ UL LEAWANAR WENHEUI LAZUTINNENA Seiinarin T
ayuEiENe 30.0, 20.0, 10.0 UAE 10.0% Anadu Tanzinmasesfauieybifiuadantsmneg
BRIV UAINTINARDT 15 TRKALFINGIT muwﬂu:tmdu‘lﬁuaﬁﬁqm‘lummmm‘imﬂﬁm
vinlinuywenag 80.0% Fasawine wsnndudaawiu wﬁuwﬁu%m UTNWHEUT UATUTHY
nznga duavinlviivnuneinig 70.0, 60.0, 40.0 Uas 40.0% Mu&1AY drunimmasasnlauiieyld
fnafanme e INLEE HAINITIAREY 20 Funii madmngdiumuyidsmu uasumHydl
an liuan masesingn duainlfvnuysdang 100% serunABUTNHL LY WENHHZUND
uazusuyuznin neflnanin liviayseeig 95.0, 90.0 18T 85.0% FNa1AL Tan1maaes
WEaufeuiinafani e reauuee 20.0% uasnimmased 30 i wasnginuauyasuing
ynaiindnainlfonuuweng 100% uinsinimesaaFauinuai lfwumgstag 40.0%
anReudinud T, wud undudeananulinadigalunimasasiaaiiin LT, desiigaie
1150 Aunil 40N R LTNNHL UITY LTNWANARA LTNRLZNIA LTNEHEUNT UAZNITNAREY
aBeniieulasian LT, i 12.80, 13.45, 16.70, 16.80 UAY 38.20 AU rsignd

uamsvanadly Table 22 Asuatasusuyaxuinsaniisiuites 6 50a15ur uranydneaa
f utiTnunes umHyzaatien utmdautia wanyAulas LASUTHYYIRS ABNITANE LRI
el niamMamased 10 Aunil dengdumydeliusdigalummasedasiiuain iyl
Ael 10.0% duwFuumuyanuingdn 5 1iin WianimasesdlussiuidenduAsiinavinlfiunuyued
Ael 5.0% daunsnaaeFruiisylifnasansaneraIn s raumINyEe MAIN1TMARET 15
3wt marsngdiuauydsanasnlinaAngalunismasasinsiinain lfwnuysenng 86.0%
soeRARNTIY NN waamyide unamdiles uzyEnuns uazusHyNzanilen Tnaiinaria
IiMaytnng 76.0, 70.0, 40.0, 30.0 WAz 20.0% FNAL FantmmaasaFauieykifinase

NIANEIBIMINLEE NAINITNAREY 20 U naLlTngiiusyANIA1aRT wazusdyydaliinag
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fgaluntemaaedlaaiinarinliivnuustlong 100% seaumnAausuydlen wsydnuri weuydn
unse uazuNynzannilen %qﬁuaﬁﬂﬁmmgﬁéﬁﬂﬂﬁq*ﬁ 98.0, 97.0, 70.0 uaz 55.0% ATNAIAL
waznIIaaeLFauRgudnain Wiuuyenig 45.0% wAINITNARET 30 FUINHANITNAREY
Usingitusswanulnsynafiseniuusuynzasilen SuaialWmnuyutiang 100% fmiuusuy
uratloniinavinlivnayseing 80.0% daunismaseanFuuifauiinainlivnuysednne 50.0%
WeuFeudeud LT, wudiusumireanasinaanaalunmeasddasiien LT, tdesfigaie
12.20 At sesnaunAeuTIyyRe utamdiu unamdinles uraynune unamuzaailon waz
nnmAseefEufey Seildn LT, #il 12.98, 14.01, 15.70, 18.35, 25.72 uar 38.75 Aun
AVNANAL

mﬂ'lumﬂmumﬁﬁﬂﬁwwiﬂmeguﬂ'ﬁﬁﬂmmzmaﬁmgquﬁnmmn uﬁiﬂzLLﬁﬂ'ﬁﬁﬁﬂ’lTﬁ:N
Lﬁué’fqfathemnf»‘f\m"z’wiﬁaq‘luuﬁia:qﬁmﬁmmﬂizmﬂﬂufu HztlfadnEe & 1ATRIMUIA UAY
AruEnadnda ldurnsrafuninidn Teaavialudasa ANTE WA liaanueauuaalssun
0.30£0.05 — 0.34+0.02 1. AMFLIWAHEIANINEN218IUIALITEH 0.30£0.009 — 0.34+0.01
w. dauantaanAduazwadsinnalnd@esiu douaniiil 3 Udes lwanvie 3 Uesdlaune
AvNFaNNTIANaE enufesil 1 Saunaidn annndrandded 2 uazidesi 3 1nil 3 A u
suLLfe SeldRedue g pnldseslezin 12 wu. WesdWdihnsanzge ga
Audantenye Thevideu Mty aunrganudasuustiuildsssidnaannan dau
Ve 7 Udas Ufeslaragaiizumdnuazmduiu 2 vanludadudemadle doulumedlifidouw
WA dmiuRvessasa mnugsiTunudnbifiaaauuansnefusoninlusaesnsiiio i luudas

or =l o =4

unadlaeilnuinddiidsn wiarhmadi afludreadunnsinginFauiiiumnduies sz
wnystansaluildsudresdamenanansasdidunde cus e de uanannils
WuBTUIAS IR EIWAGH U AEn T nAeanties TnewagHTuIAs AaLlszn o
2.15:0.21 - 3.0£0.80 2. iWAREEILNARGTA 2.76£0.21 — 3.0£0.08 1. TernATa M EERTY
anmAdeiiindiAnfumenues Nutanson et al (2008) fseaudnnayiinn ez
1.0 — 3.0 8y, uAazdauraluaiuinndnlusieanueet Ko and Elston (2004) uax Public Heath
Service (2008) fisteudnivniyusifuuadliiin fnnawiwdan Aelsna 1.0 - 2.0 .
sfmv’T’wmmmLmugmfmnmﬁfi’ﬂﬁﬁﬂmﬂLﬁnnfiq WMNY AN TE9UN1TI98 194 Canadian

Paediatric Society (2008) uaz Goldstein and Glodstein (2010) AT1ER U MNYEETIIUIAA N

a ar i =3 L% -=J 1
gnafsaLlszinm 3.0 - 4.0 un. etslsfmuvnayeidnduwaadsunauann liifitin Sauin
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=3 d: - : ] k] o =3 =i ya: ] ar
ian waaulvalagmadu suiinsunsssuaainanislnd@aiuaeadne vianasIdRezeasdannu
] i S < .31’ L7 1Y
iU WA fdiasia waan viaidad dusu
amFumsadelunsmuanslunisiiesiuindawnayeelng [ usuyainiaayulngad
' [ g 1 e = 4 # .— X - ;
pine Tun 29AT91n 2ednEn Ine ngulnug aeddu uasawwdles sau 32 afiatiuwudugay
anulwaii linadlunimasasduainliivayeedang 100%  Tunaidus Asusuyina usuy
1 v
Tnufarnawy wanydudsouany uauyng uazuanyAneang dunssluwi inadiniuvan
P v . . o4
szielsznaunns camphene, zingiberene, shogao, monoterpene WAL curcumin FIHUATUNNG
4 gy va e e v ] P v P oo s
g1 lfuida duan ufifia ufitlhaides uiindadneanWndn souvedalans 4-(4-hydroxy-1-
1 EY
butenyl) veratrole Tegatlunisrenevaanan deeuiainisiavay daulnugqiawatiunulugn
douressudianseangnanie faauflivia uild duanve witie wdile duan wila uazudlae
£ 4 1
viewdsnaen daulunwatlsznaudeninfunanstiugnianscdAtyAa Chavicol, Chavibitol, cineol,
eugenoi, carvacrol, caryophyllene, B-sitosterol 'ﬁﬂﬂi‘i‘Wﬂmw}&m ADLITTINIEINNTAU uileA
= ar dv 1% = < =l 1 %4 %’ ar =4
favils nann inAeu uazufaniy luidannssesdu@aamonudszneudostndunanszivueia
F . el Lol o parlta 4 = EL 1 i v v o = P
citrus oil HATRRNOVNSVNATATYAS d-limonene uqm‘lum'smﬂ"l.auum dauinirAeAIRINENTI
f1dnyAe daucosterol, stigmasterol TeilaTWALMNENADS WiTR uifiedy _TaIM1T LAzLINg
10 (Soonwera, 2004; Wangsapah, 2008; Yimisuto, 2008) &araainnsiqeillviualiluuuamng
WENNLINENUAAR 193 Soonwera (2005), Soonwera and Wangspha (2007), Rassami and
Soonwera (2009) inesudauanyanuiwsuateafiagy uonylna urnnadiudy wguyine g
wanydnan Wnaannlunismasadeaiuarinlivnnustaeld 100% lunandus Taaila LT,
< 10.0 ¥ uananil Rassami and Soonwera (2010) fasreudusHnanulnsAUR Winadunn
Tunnihid i nesediidninGeulunaanssiaiinisassua@aldluiunng 10 - 15 ua. sianis
3 3
a3z 1 AT udvinsastndlnnvias 1 Af AosusuwanulnsAla Assaiulszunn 4 &l &
A liwnennnda 90% s91vis Wangspha (2008) 1831earunnsnaassldunuyasuinsuans
AT WTNWNUYA UTHY INa uTuydtyday wonylnegide wtraninegaiiaind uazuauyAla
WlunrsnaassaszurianinGauidumnainlsaGaulusnaiansziia aauuian ngunng 1éin
o el <l i P 1 2 L7 -l
tniFeuaninFeuluanaymslsnis sadsngiuanyanulnsynatiannanannuda liuad luns
aszniiaidnmnysd JuavialiiantdnFauwieliiduvnndinsassunsos usuyaayulng
v |2 1
Uszunn 4 a3 uananniidenudndusnyasuinauanasinfiinan g lunstiasiuin damnuyssd

TRuaREu UTHWAZIAN (Abdel-Ghaffar and Semmler, 2007; Heukelbach et al. 2006b) Tneigns

£ 4
dAtyndaazian lgagmelaresiadindy uardillduginasdiemanniAvedlawniinasinli
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Fadaululinng Aumiuusunazinnasfinanlunissinli dadau wardAndaaaquinysed
(Mehlhorn et al, 2011) uananilfedmeudndusamyanuinsuaeainivinen i dawnuyue s
Ly Ut grapefruit, utny Tea Tree, u‘ﬁuwﬂtﬁﬂu (Abdel-Ghaffar et al, 2010; Heukelbach et al,
2008; Carpinella et al, 2007)
1 73 o ar © & Tt P -l 1 [
agulsimunisiusuyayulnsnlilunstlasiumdnmnuysdtandnanninniinisld
=l « =l o 1 -~ 1o 2 « o 13 1 ar W =l
asmddannsinnzianulaandtsienysed uaslivinlimagdiianausinuniu uddsiad
nM3ANISE i eWEu ks lunsidavnayedsa llmessmuuweiinsssunaating
sn39 uazundszuna W luidssnalaeawizdedniinGuuludulss andiseaudninuyued B 16
wuvdaundszunaanarludssmalneusdwuuwsssunaialan sauiaiivualuszunaiaunniu
Tnenannzlugasaamdstl 2533 (Burgass, 2009) FawusnniuidnginGeauluangsenine 3 - 13 1
uazwumnnlwininFeumiannndudniniFaugie (Davarpanah et af, 2009; Toloza et al, 2009)
PN ENUINTIAE M sTTIN AT NN AN FauluAgaunnnia 58.2% (Bibi
et al, 2011) TullszimaAilananind 18.65% (Akhter et af, 2010) luaniauAu 29.7% (Toloza et al,
2009) lun3n 12.0% (Soutana et al, 2009) uazluilszinAnsds 9.8% (Feldmeier et al, 2009)
AMFUNNIITLIATR NNy ERWLETas R luseUTag Shayeghi ef al (2010) WudINN992LNA
1asnuysEuAntn Feuluduimuie 4.8%  sondelseunNIsTuInTasmNy ey
Uszmainiva Iiwuiies 4.1% (Oh et al, 2010) Aaulutlszmalnesniinasssuintaaminyseilu
T v ]
Az nd InewussusannlwaninFeudulssoniident 5 - 12 1 uaziidnmnisszing
H v
fIgINNNUIIUAIGININNTT 80% (Thanyavanich et al, 2009) senuiloyurnasmuyseiugn
L < v o  ar T d'ul 1 =3
tnFeulngdedasWinnudAgyatitwnn mesidullywiiinansznulaunssiaganineeddng
<4 e ar 0 ar P, 1 a = o= ar s ar =3 -=: :A' 1 =3
uazwnirenianstlesiuindai bimzsuiuis@nduase liiudnquanau edrslsfinunis
k3 1
thuznyayuinsn llunisadaunuysaiu fsdaiduiumis@eniimnzan wsslaeadai
win bifnadnades biinanganinianden uarlkififenndnedussdumalifvnuysediianany
firunmuldl saunsilfamuauuzling filnasasaasiaeuaulaluilguinisssunasaavnluigin
tinFeu lnsasdadinliiAnaszan Miarmazeanatenienniu i ldviialioasnaienndn

FaAnTarauvEye Aasidauaain Winisindnumnuysetilss@nsnndieau
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ggUnanianaaes

anteyaresmsdnelunfil waasLlianInAsadAe

1.unuywdannianaarealssinaAldnsusnedug et ldunnsaiuiiauan
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Table 1. Morphology of human head louse male from Ladkrabang district, Bangkok

16

No Antenna Head (mm.) Thorax (mm.) Abdomen{mm.) Total

(mm.) W il W L W L (mm.)
1 0.33 0.34 0.41 0.50 0.45 0.78 1.39 2.25
2 0.32 0.34 0.40 0.48 0.43 0.67 1.30 213
3 0.35 0.35 0.46 0.53 0.48 0.75 1.42 2.36
4 0.30 0.34 0.38 0.53 0.45 0.80 1.42 2.25
5 0.28 0.34 0.40 0.48 0.41 0.73 1.43 2.24
6 0.30 0.35 0.40 0.51 0.43 0.70 1.40 223
7 0.31 0.356 0.43 0.50 0.46 0.74 1.35 2.24
8 0.33 0.33 0.43 0.51 0.45 0.70 1.36 2.24
9 0.31 0.33 0.43 0.50 0.46 0.74 1.33 2.24
10 0.30 0.32 0.40 0.46 043 0.61 1.36 219

X +SD  0.3120.02 0.34$0.009 0.41+0.02 0.50£0.02 0.45:0.02 0.700.08

1.3840.04 2.24+0.06

(mm.)
*W o = Wide (mm.)
AL = Length (mm.)
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Table 2. Morphology of human head louse female from Ladkrabang district, Bangkok
No Antenna Head (mm.) Thorax (mm.) Abdomen(mm.) Total
(mm.) w L W L W L (mm.)
1 0.35 0.37 0.45 0.58 0.50 0.99 1.89 2.84
2 0.31 0.37 0.43 0.54 0.44 0.97 1.80 2.87
3 0.33 0.37 0.45 0.56 0.43 0.90 1.82 2.70
4 0.33 0.37 0.41 0.54 0.45 0.89 1.85 2.71
) 0.27 0.37 0.36 0.58 0.50 0.92 1.94 2.80
6 0.30 0.36 0.38 0.60 0.48 1.07 2.00 2.86
7 0.35 0.35 0.45 0.58 0.50 1.03 215 3.10
8 0.31 0.37 0.33 0.54 0.46 1.02 2.00 2.79
9 0.28 0.35 0.45 0.53 0.45 0.96 1.90 2.80
10 0.28 0.36 043 0.56 0.41 0.84 1.80 2.64
X +SD 0.3240.02 0.3740.006 0.4120.04 0.56£0.02 0.4740.03 0.96+0.07 1.92:0.11 2.81%0.12
(mm.)
*W = Wide (mm.)
L = Length (mm.)

1431010
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Table 3. Morphology of human head louse male from Thamaka district, Kanchanaburi province

No Antenna Head (mm.) Thorax (mm.) Abdomen({mm.) . Total
{mm.) W L W L W L (mm.)

1 0.30 0.35 0.36 0.49 0.39 0.73 1.40 215
2 0.29 0.33 0.40 0.‘50 0.36 0.74 1.50 2.26
3 0.28 0.34 0.42 0.56 0.43 0.70 1.39 2.24
4 0.31 0.31 0.39 0.50 0.41 0.69 1.25 2.05
5 0.30 0.35 0.36 0.53 0.44 0.74 1.42 2.22
6 0.30 0.35 0.36 0.50 0.43 0.76 1.33 232
7 0.30 0.36 0.43 0.63 0.50 0.82 1.55 248
8 0.31 0.35 0.40 0.53 0.43 0.78 1.40 2.23
9 0.30 0.34 0.40 0.51 0.43 0.73 1.33 216
10 0.31 0.35 0.36 0.56 0.43 0.70 1.39 2.18

X +SD  0.30£0.005 0.34:+0.01 0.3920.02 0.53+0.04 0.43:0.03 0.74+0.03 1.40£0.09 2.21+0.11

(mm.)

*W = Wide (mm.)

L = Length (mm.)



Table 4. Morphology of human head louse female from Thamaka district, Kanchanaburi
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province
No Antenna Head (mm.) Thorax (mm.) Abdomen(mm.) Total
(mm.) W L w L W L (mm.)

1 0.31 0.38 0.48 0.63 0.51 0.91 2.05 3.04
2 0.30 0.36 0.41 0.56 0.46 0.92 1.82 2.69
3 033 0.40 0.43 0.60 0.43 1.09 2.16 3.02
4 0.30 0.36 0.50 0.63 0.44 1.09 2.02 2.96
5 0.30 0.38 0.43 0.56 0.41 0.90 1.86 2.70
6 0.30 0.34 0.46 0.63 0.50 0.83 1.80 2.76
7 0.30 0.36 0.43 0.60 0.43 1.01 1.98 2.84
8 0.30 0.35 0.46 0.63 0.50 0.83 1.80 2.76
9 0.30 0.38 0.43 0.56 0.41 0.90 1.86 2.70
10 0.30 0.40 0.40 0.53 0.50 0.92 1.90 2.80

X +SD  0.30£0.09 0.37+0.02 0.44+0.03 0.59:0.04 0.46:0.04 0.94:0.09 1.93:0.12 2.83%0.13

(mm.)

*W = Wide (mm.)

x4 = Length (mm.)
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Table 5. Morphology of human head louse male from Mueng district, Khonkaen province

No Antenna Head (mm.) Thorax_(mm.) Abdomen(mm.) Total
(mm.) w L W L W L (mm.)

1 0.33 0.35 0.43 0.51 0.50 0.74 1.47 2.40
2 0‘.33 0.33 0.41 0.50 0.43 0.68 1.42 2.26
3 0.30 0.34 0.40 0.50 0.33 0.64 1.24 1.97
4 0.31 0.35 0.38 0.50 0.40 0.67 1.40 2.18
5 0.31 0.34 0.40 0.51 0.43 0.70 1.35 2.18
6 0.30 0.33 0.41 0.53 0.45 0.67 1.35 2.21
7 0.31 0.31 0.40 0.48 0.40 0.63 1.20 2.00
8 .33 0.34 0.40 0.46 0.43 0.68 1.33 2.16
9 0.31 0.32 0.40 0.46 0.40 0.58 1.34 2.14
10 0.30 0.34 0.40 0.50 0.40 0.71 1.24 2.04

X +SD  0.3140.01 0.34:0.01 0.40£0.01 0.50%0.02 0.42+0.04 0.67+0.04 1.33+0.09 2.15%0.12

(mm.)

*W = Wide (mm.)

**L = Length (mm.)
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Table 6. Morphology of human head louse female from Mueng district, Khonkaen province

No Antenna Head (mm.) Thorax (mm.) Abdomen{mm.) Total
(mm.) W L W L W L (mm.)

1 0.33 0.37 0.43 0.58 0.53 0.94 1.80 2.86
2 0.35 0.38 0.48 0.58 0.40 0.87 1.88 2.76
3 0.31 0.34 0.40 0.50 0.36 0.73 1.50 2.26
4 0.30 0.38 0.43 0.54 0.43 0.83 1.7% 2.63
5 0.36 0.38 0.46 0.56 0.50 0.94 1.83 2.79
6 0.36 0.38 0.48 0.56 0.51 0.92 2.01 3.00
7 0.31 0.36 0.43 0.56 0.46 0.86 1.83 2.72
8 0.35 0.38 0.48 0.58 0.40 0.87 1.88 2.76
9 0.33 0.38 0.40 0.58 0.34 0.80 1.82 2.91
10 0.30 0.35 0.38 0.57 0.35 0.80 1.79 2.90

X +SD  0.33%0.02 O.SYiO.Di 0.43+£0.05 0.56£0.02 0.42+0.06 0.85+0.07 1.82x0.13 2.76x0.21

(mm.)

*W = Wide (mm.)

*x[ = Length (mm.)
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Table 7. Morphology of human head louse male from Maerim district, Chiangmai province

No

Antenna . Head (mm.) Thorax (mm.) Abdomen{mm.) Total
(mm.) W L w L w L (mm.)
1 0.32 0.37 0.45 0.53 0.43 0.66 1.30 217
2 0.30 0.34 0.40 0.51 0.41 0.68 1.32 2.13
3 0.32 0.38 0.40 0.60 0.48 0.76 1.49 2.37
4 0.33 0.37 0.43 0.57 0.48 0.71 1.40 2.31
5 0.30 0.34 0.40 0.51 0.43 0.70 1.30 2.81
6 0.30 0.33 0.40 0.51 0.40 0.67 1.24 2.04
Fi 0.30 0.37 0.47 0.56 0.45 0.71 1.30 2.22
8 0.31 0.36 0.43 0.55 0.45 0.70 1.37 2.25
9 0.33 0.34 0.41 0.50 0.40 0.70 1.31 213
10 0.33 0.34 0.41 0.51 0.43 0.70 1.32 2.16
FtSD 0.3120.01 0.3520.02 0.42+£0.02 0.5420.03 0.44x0.02 0.69+0.02 1.34%0.06 2.26x0.18
(mm.)
*W = Wide (mm.)
w1 = Length {(mm.)
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Table 8. Morphology of human head louse female from Maerim district, Chiangmai province

.No Antenna Head (mm.) Thorax (mm.) Abdomen(mm.) Total
(mm.) W L w L w L (mm.)

1 0.31 0.41 0.46 0.64 0.53 1.07 2.03 3.02
2 0.35 0.40 0.46 0.70 0.50 0.97 2.06 3.02
3 0.28 0.37 0.46 0.41 0.45 0.96 2.01 2.92
4 0.31 0.40 0.48 0.66 0.43 0.84 2.07 2.98
5 0.33 0.40 0.48 0.66 0.51 1.01 2.01 3.00
6 0.30 0.40 0.43 0.53 0.43 0.84 1.58 2.44
7 0.30 0.38 0.45 0.63 0.46 1.00 1.96 2.89
8 0.31 0.38 0.41 0.58 0.43 0.90 1.93 277
9 0.30 0.37 0.43 0.54 0.43 0.90 1.91 247
10 0.33 0.41 0.48 0.59 0.43 0.94 1.91 2.82

X +SD 0.31%0.02 0.39£0.01 0.48+0.02 0.59+0.08 0.46+0.04 0.9540.08 1.75+0.62 2.86+0.17

(mm.)

*W = Wide (mm.)

L = Length (mm.)
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Table 9. Morphology of human head louse male from Pratiue district, Chumporni province

No Antenna Head (mm.) Thorax (mm.) Abdomen(mm.) Total

(mm.) W L” W L w L (mm.)
1 0.30 0.33 0.40 0.48 0.45 0.66 1.32 217
2 0.33 0.33 0.40 0.46 0.43 0.70 1.39 2.22
3 0.31 0.35 0.41 0.48 0.46 0.71 1.39 2.26
4 0.33 0.35 0.38 0.50 0.45 0.73 1.40 223
5 0.33 0.34 0.43 0.46 0.43 0.78 1.40 2.26
6 0.33 0.31 0.43 0.46 0.46 0.66 1.35 2.24
7 0.31 0.33 0.40 0.48 0.48 0.73 1.40 2.28
8 0.31 0.34 0.43 0.48 0.45 0.71 1.65 2.53
9 0.33 0.36 0.43 0.50 0.43 0.76 1.47 2.33
10 0.36 0.34 0.40 0.50 0.46 0.70 1.42 2.28

X +SD  0.33+0.02 0.34%0.01

0.41£0.02  0.48+0.01

0.45+£0.02 0.71x0.04

1.42+0.09 2.28+0.09

(mm.)
*W o = Wide (mm.)
AL = Length (mm.)
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Table 10. Morphology of human head louse female from Pratiue district, Chumporni province

No

Antenna Head (mm.) Thorax {(mm.) Abdomen(mm.) Total
(mm.) w’ L w L w L (mm.)
1 0.35 0.37 0.46 0.58 0.46 1.1 2.06 2.98
2 0.34 0.38 0.43 0.58 0.53 1.01 210 3.06
3 0.33 0.38 0.46 0.56 0.46 0.97 2.1 3.03
4 0.33 0.37 0.40 0.56 0.50 0.86 2.06 2.96
b 0.33 0.41 0.46 0.66 0.48 0.91 2.05 2.99
6 0.33 0.38 0.43 0.56 0.50 0.96 2.03 2.96
7 0.33 0.40 0.46 0.56 0.50 0.83 2.00 2.96
8 0.36 0.40 0.50 0.63 0.43 0.99 2.08 3.01
9 0.33 0.38 0.43 0.54 0.50 0.87 1.92 2.85
10 0.33 0.38 0.46 0.60 0.56 0.91 212 3.14
X +SD  0.34:0.01 0.3920.01 0.45:0.03 0.58+0.04 0.49:0.04 0.95+0.08 2.05+0.06 3.00+0.08
(mm.)
*W = Wide (mm.)
L = Length (mm.)
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Table 11. Morphology of human head louse male from Thamai district, Chanthaburi province

No Antenna Head (mm.) Thorax (mm.) Abdomen(mm.) Total
(mm.) W L W L W L (mm.)

1 0.33 0.35 0.41 0.48 0.44 0.74 1.44 2.29
2 0.36 0.33 0.41 0.46 0.46 0.76 1.45 2.32
3 0.36 0.35 0.41 0.50 0.46 0.73 1.45 2.32
4 0.33 0.33 0.40 0.50 0.43 0.71 1.26 2.09
5 0.35 0.35 0.41 0.50 0.46 0.71 137 2.24
6 0.30 0.30 0.41 0.45 0.48 0.68 1.37 2.26
7 0.35 0.35 0.41 0.50 0.50 0.73 1.35 2.26
8 0.34 0.35 0.41 0.50 0.46 0.71 1.43 2.30
9 0.35 0.36 0.45 0.53 0.48 0.70 1.50 243
10 0.36 0.35 0.41 0.50 0.46 0.68 1.41 2.28

X +SD  0.34£0.02 0.3420.02 0.41+0.01 0.49:0.02 046:0.02 0.72£0.02 1.40#0.06 2.28+0.08

(mm.)

*W o = Wide (mm.)

ol = Length (mm.)
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Table 12. Morphology of human head louse female from Thamai district, Chanthaburi province

No

Antenna Head (mm.) Thorax {mm.) Abdomen{(mm.) Total
(mm.) W L w L W L (mm.)

1 0.35 0.37 0.46 0.54 0.48 1.01 2.13 3.07
2 0.37 0.36 0.45 0.56 0.48 1.01 2.06 2.99
3 0.35 0.38 0.45 0.60 0.45 1.12 2.18 3.08
4 0.35 0.38 0.45 0.58 0.46 1.02 2.08 2.99
5 0.36 0.37 0.46 0.58 0.48 0.97 2.05 2.99
6 0.36 0.38 0.46 0.58 0.53 1.04 211 3.10
7 0.36 0.38 0.45 0.58 0.53 0.99 2.05 3.03
8 0.33 0.37 0.45 0.85 0.44 0.99 1.98 2.80
9 0.32 0.32 0.45 0.53 0.43 0.93 1.92 2.80
10 0.36 0.38 0.43 0.53 0.51 1.06 2.06 3.00

X +SD  0.35¢0.02 0.3720.006 0.45:0.008 0.56+0.02 0.48+0.04

1.04+£0.06 2.06x0.07 2.99+0.09

(mm.)
*W o = Wide (mm.)
i = Length (mm.)
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Table 13. List of zingiberaceae plants, part used and active ingredients of zingiberaceae

shampoo against human head louse

Common name/

Scientific name

Part used/

Location

active ingredients

Wild ginger

Zingiber zerumbet

Ginger

Zingiber officinale

Phlai

Zingiber montanum

Phlai-Dam

Zingiber ottensiti

Turmeric

Curcuma longa

Zedoary

Curcuma zedoaria

Khan-tha-ma-la

Curcuma aromatica

Blue ginger

Curcuma aeruginosa

Rhizomes

Nakhon Ratchasima

Rhizomes

Prachinburi

Rhizomes

Nakhon Ratchasima

Rhizomes

Khonkaen

Rhizomes

Chumporn

Rhizomes

Chumporn

Rhizomes

Chiangmai

Rhizomes

Chiangmai

10% (v/v) crude extract from

Z. zerumbet rhizomes

10% (v/v) crude extract from

Z. officinale rhizomes

10% (v/v) crude extract from

Z. montamum rhizomes

10% (v/v) crude extract from

Z. oftensiti thizomes

10% (v/v) crude extract from

C. longa rhizomes

10% (v/v) crude extracts from

C. zedoria rhizomes

10% (v/v) crude extract from

C. aromatica rhizomes

10% (v/v) crude extract from

C. aeruginosa
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Table 14. List of kushta plants, part used and active ingredients of kushata shampoo against

human head louse

Common name Part used active ingredients

Scientific name/ Family Location

Costus Root 10% (vaj crude extract from
Saussurea lappa India S. lappa roots

Compositae

Katuka Root 10% (v/v) crude extract from
Picorrhiza kurroa India P. kurroa root

Scrophulariaceae

Kushta-khama Rhizome 10% (v/v) crude extract from
Afracly lodes lancea China A. lodes rhizomes
Compositae

Sweet worm wood Leaf&stem 10% (v/v) crude extract from
Artemisia annua China A. annua Leaves & stems
Compositae

Lovage Root 10% (v/v) crude extract from
Angelica sinensis China A. sinensis roots
Umbelliferae

Rhubab Rhizome 10% (v/v) crude extract from
Reum palmatum China R. palmatum rhizomes
Polygonaceae

Dahurian Angelica Root 10% (v/v) crude extract from
Angelica dahurica China A. dahurica roots
Umbelliferae

Szechuan lovage Rhizome 10% (v/v) crude extract from
Ligustieum chuanxiong China L. chuanxiong rhizomes

Umbelliferae




30

Table 15. List of piperaceae plants, part used and active ingredients of piperaceae shampoo

against human head louse

Common name/ Part used/ active ingredients

Scientific name Location

Cha-phlu leaf ' 10% (v/v) crude extract from
Piper sarmentorum Bangkok P. sarmentorum leaves

Betel leaf 10% (v/v) crude extract from
Piper betle Bangkok P. betle leaves

Long pepper fruit 10% (v/v) crude extract from
Piper retrofractur Chanthaburi P. retrofractum fruits
Pepper fruit 10% (v/v) crude extract from
Piper nigrum Chanthaburi P. nigrum fruits

Pepper wood stem 10% (v/v) crude extract from

Piper argyrites Chiangmai P. argyrites stems
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Table 16. List of Rutaceae plants, part used and active ingredients of rutaceae shampoo

against human head louse

Common name/ Part used/ active ingredients

Scientific name Location

Ma-khwaen Fruit 10% (v/v) crude extract from
Zanthoxylum limonella Nan Z. limonella fruits

Lecch lime Fruit 10% (v/v) crude extract from
Citrus hystrix Nakhon Ratchasima C. hystrix fruits

Lime Fruit 10% (v/v) crude extract from
Citrus aurantifolia Nakhon Ratchasima C. aurantifolia fruits
Calamodin Fruit 10% (v/v) crude extract from
Citrus madurensis Nakhon Ratchasima C. madurensis fruits
Tangerine orange Fruit 10% (v/v) crude extract from

Citrus reticulata Nakhon Ratchasima C. reticulata fruits
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Table 17. List of local plants, part used and active ingredients of local plant shampoo

against human head louse

Common name/ Part used/ active ingredients

Scientific name Location

Family

Bat flower Root 10% (v/v) crude extract from
Tacca chatrieri Chiangmai T. chantrieri roots
Taccaceae

Vietnamese coriander Leaf 10% (v/v) crude extract from
Polygonum odoratum Khonkaen P. odoratum leaves
Polygonaceae

Emblic Fruit 10% (v/v) crude extract from

Phyllanthus emblica

Euphorbiaceae

Sweet Flag
Acorus calamus

Acoraceae

Som-Poi
Acacia concinna

Leguminosae

Hu-Suea
Coleus amboinicus

Lamiaceae

Nakhon Ratchasima

Root

Chanthaburi

Fruit

Chiangmai

Leaf

Nakhon Ratchasima

P. emblica fruits

10% (v/v) crude extract from

A. calamus roots

10% (v/v) crude extract from

A. concinna fruits

10% (v/v) crude extract from

C. amboinicus leaves
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Table 18. Effects of zingiberaceae plant shampoo and commercial shampoo on mortality of

P. capitis by topical application in vitro

Treatments % mortality/ time (sec.) LT, (sec.)
10 15 20 30

Z. zerumbet shampoo 20.0ab”  42.0cd  65.0c 89.0a  16.97
Z. officinale shampoo 10.0b 75.0b 95.0a 100a 12.56
Z. montanum shampoo 40.0a 85.0a 100a 100a 11.20
Z. ottensiti shampoo 10.0b 40.0cd 85.0ab 95.0a 15.31
C. longa shampoo 35.0a 80.ac 100a 100a 12.30
C. zedoaria shampoo 20.0ab 50.0¢ 80.0a 100a 16.20
C. aromatica shampoo 10.0b 40.0cd 75.0b 100a 15.75
C. aeruginos shampoo 10.0b 30.0d 80.0ab 100a 16.55
Commercial shampoo (Control) 0c 10.0e 30.0d 56.0b 28.54
CV (%) 32.84 21.29 16.35 5.70 =

mean of each column followed by the difference letter are significantly different (P<0.05, by

ANOVa and DMRT)
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Table 19. Effects of kushta plant shampoo and commercial shampoo on mortality of P. capitis

by topical application in vitro

Treatments % mortality/ time (sec.) LT, (sec.}
10 15 20 30
S. lappa shampoo 250bc”  65.0c 80.0b 100a 14.25
P. kuroa shampoo 36.0b 86.0ab 99.0a 100a 12.56
At. lancea shampoo 21.0c 76.0bc 80.0b 100a 11.80
Ar. annua shampoo 51.0a 96.0a 98.0a 100a 9.96
An. sinensis shampoo 35.0b 97.0a 100a 100a 12.50
R. palmatum shampoo 15.0¢ 35.0d 45.0¢c 70.0b 25.20
An. dahurica shampoo 30.0b 85.0ab 95.0a 100a 12.45
L. chuanxiong shampoo 31.0b 86.0ab 98.0a 100a 12.30
Commercial shampoo (Control) 0d 12.0e 28.0d 42.0c 35.76
CV (%) 35.75 12.60 5.10 5.50

¥ mean of each column followed by the difference letter are significantly different (P<0.05, by

ANOVa and DMRT)
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Table 20. Effects of Piperaceae plant shampoo and commercial shampoo on mortality of P.

capitis by topical application in vitro

Treatments % mortality/ time (sec.) LTy, (sec.)
10 15 20 30

P. sarmentorum shampoo 15.0a" 40.0c 95.0a 100a 14.20

P. retrofractum shampoo 10.0b 30.0c 90.0a 100a 20.30

P. betle shampoo 10.0b 100a 100a 100a 10.50

P. nigrum shampoo 10.0b 20.0cd 70.0b 95.0a 22.30

P. argyrites shampoo 10.0b 80.0b 100a 100a 1225
Commercial shampoo (Control) Oc 10.0d 50.0c 55.0b 30.75

CV (%) 22.60 18.50 10.56 8.63 -

¥ mean of each column followed by the difference letter are significantly different (P<0.05, by

ANOVa and DMRT)
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Table 21. Effects of rutaceae plant shampoo and commercial shampoo on mortality of P.

capilis by topical application in vitro

Treatments % mortality/ time (sec.) LT,, (sec.)
10 15 20 30

Z. limonella shampoo 30.0a" 80.0a 95.0a 100a 12.80

C. auranlifolia shampoo 10.0b 40.0b 90.0a 100a 16.80

C. hystrix shampoo 10.0b 40.0b 85.0b 100a 16.70

C. madurensis shampoo 20.0ab 60.0ab 100a 100a 13.45

C. reticulata shampoo 36.0a 70.0a 100a 100a 11.55
Commercial shampoo (Control) Oc Oc 20.0c 40.0b 38.20

CV (%) 50.10 40.30 25.60 5.60 5

¥ mean of each column followed by the difference letter are significantly different (P<0.05, by

ANOVa and DMRT)
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Table 22. Effects of local plant shampoo and commercial shampoo on mortality of P. capitis by

topical application in vitro

Treatments % martality/ time (sec.) LT,, (sec.)
10 15 20 30

T. chatrieri shampoo 5.0a" 86.0a 100a 100a 12.20

P. odoratum shampoo 5.0a 30.0¢c 70.0b 100a 18.35

P. emblica shampoo 5.0a 20.0cd 55.0¢c 80.0b 2572

A. calamus shampoo 5.0a 76.0a 97.0a 100a 14.01

A. concinna shampoo 5.0a 40.0¢c 98.0a 100a 15.70

C. amboinicus shampoo 10.0a 70.0ab 100a 100a 12.98
Commercial shampoo (Control) 0b Oe 45.0d 50.0¢c 38.75

CV (%) 20.80 15.80 12.50 5.75 =

¥ mean of each column followed by the difference letter are significantly different (P<0.05, by

ANOVa and DMRT)
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Fig 2 Pediculus humanus capitis a)male b)female (1 bar =1 mm.)
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Abstract
Herbal shampoo from eight kusta plants and seven native plants were tested against
human head louse (Pediculus humanus capitis De Geer) by topical application under
laboratory condition. The mortality and L. Tso values revealed that herbal shampoo from
lovage (Levisticum officinale) and tamarind (Tamarindus indica L.) were the most toxic to

human head louse of 100% mortality occurred at 30.0 second and LTsq value of 9.83 and
11.86 second, respectively.

Keywords: human head louse, herbal shampoo

Introduction

Human head lice (Pediculus humanus captis De Geer. :Phthiraptera :Pediculidae) are
obligate ectoparasite of human, which is socio-economic problem worldwide (Weems and
Thomas, 2007; Goates et al., 2006; Robinson, 2005; Marquardt ef al. 2005). Human head lice
have been found on people about 612 million people each year (Parker and Philip, 2002).
Transmit diseases caused by human head louse are not known (Dill and Clay, 2004). Their
feeding activity irritates the scalp, and scratching can lead to secondary bacterial infections
(Tvedte, 2009; Norman and Grat, 2006). The human used some chemicals to control human
head lice including, Pyrethins, Malathion, Lindane etc. (Parker and Philip, 2002) and it has
been found that human head louse was resistance on some chemicals (Burkhart, 2004).
Therefore, for a safety from danger impacts of human head louse pesticide and human well
life, some products from nature were used to control human head louse.

Materials and Methods

Materials

Herbal plants shampoo: Herbal plants shampoo were 2 groups, The first group
composed of eight kusta plants namely, Costus (Saussurea lapp Clarke: Compositae), Katuka
(Pictorrhiza kunoa Benth :Scrophulariaceae), Kot Kamao (4tractylodes lancea (Thunb.) DC.
:Compositae), Lovage (Angelica sinensis (Oliv.) Diels: Umbelliferae), Sweet wormwood
(Artemisai annua L.: Compositae), Kot Namtao (Rheum officinal Baillon :Polygonaceae),
Puhurian Angelica (Agelica sinensis (Oliv.) Diels:Umbelliferac) and Szechuan Lovage
(Ligusticum chuanxiong Hort. :Umbelliferae). The second group composed of seven native
plants including, Phak kayang (Limnophila aromatica Merr. :Scrophulariaceae), Phak khrat
(Spilanthes acmella (L.) Murr. :Compositae), Phak chi lom (Foeniculum vulgare Mill.:
Umbelliferac), Phak praw daeng (Polygonum odoratum Lour. :Polygonaceae), Tamarind
(Tamarindus indica L. :Zamiaceae), Ma-Khwaen (Zanthoxylum limonella (Dennst.) Alston:
Rutaceae) and Som Chit (Citrus halimii B.C.Stone: Rutaceae).
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Human head louse: Human head louse was collected from female children infested
pediculosis of Bangkok, Thailand.
Methods

‘Studies of human head louse mortality with herbal plants shampoo on KMITL
laboratory condition. Collected human head lice from school girls from some area in
Bangkok, Thailand, were treated by herbal plants shampoo with eight kusta herbal plants
shampoo (Costus shampoo, Katuka shampoo, Kot Kamao shampoo, Lovage shampoo, Sweet
wormwood shampoo, Kot Namtao shampoo, Puhurian Angelica shampoo and Szechuan
Lovage shampoo) and with seven native plants shampoo (Phak kayang shampoo, Phak khrat
shampoo, Phak chi lom shampoo, Phak praw daeng shampoo, Tamarind shampoo, Ma-
Khwaen shampoo and Som Chit shampoo) then the mortality was recorded at 5, 10, 15 and
30 sec after treatment. Data were then analysed statistically.

Results and Discussion

The studies of human head louse mortality after herbal plants shampoo treatments for
15 sec were shown in Table 1. From eight formulation types of kusta herbal shampoo, 4
formulations shampoo showed high effect in controlling of human head louse, including
Katuka shampoo, Lovage shampoo, Szechuan Lovage shampoo and Sweet wormwood
shampoo with 98.0, 95.0, 92.0 and 90.0% mortality, respectively, and the LTsp values were
12.76, 9.83, 12.36 and 10.96 sec., respectively. Puhurian Angelica shampoo showed 85.0%
mortality for controlling of human head louse with the LTso values of 12.97 sec., Costus
shampoo and Kot Kamao shampoo showed 80 % mortality with the LTs, values of 14.33 and
13.34 sec., respectively. Kot Namtao shampoo and base shampoo have effect in controlling
human head louse of 40 % and 10 % mortality with the LTs, values of 28.23 and 30.36 sec.,
respectively as shown in Table 1.

Table 1 Effect of herbal shampoo from eight kusta plants on mortality of human head louse

by topical application.
Herbal shampoo 5 10 15 30 sec. LTs0(sec.)
Costus 0ct 24.0bc  80.0b 100a 1433
Katuka 10.0b 36.0b 98.0a 100a .76
Kot Kamao 0Oc 20.0c 80.0b 100a 13.34
Lovage 20.0a 52.0a 95.0a 100a 9.83
Sweet wormwood 20.0a 48.0a 90.0a 100a 10.96
Kot Namtao Oc 12.0¢c 40.0c 80.0b 28.23
Puhurian Angelica Oc 20.0c 85.0ab 100a 12.97
Szechuan Lovage 10.0b 30.0b 92.0a 100a 12.36
Base shampoo Oc Oc 10.0d 80.0b 30.36
cvV(©%o) 86.47 58.79 40.73 7.43

¥ Mean that data within the column followed by the same letter are not significantly different by DMRT
(P=0.05)

Of seven formulation types of native plant shampoo, 3 formulation types shampoo
showed high effect in controlling of human head louse including, Tamarind shampoo, Ma-
Khwaen shampoo and Som Chit shampoo with 68.0, 64.0 and 60.0% mortality, respectively,
and the LTsy values were 11.86, 14.65 and 13.43 sec., respectively. Phak praw daeng
shampoo, Phak khrat shampoo, Phak chi lom shampoo and Phak kayang shampoo have effect
in controlling of human head louse with 52.0, 48.0, 46.0, 42.0 % mortality, respectively, with
the LTs, values of 14.56, 16.06, 16.93 and 17.05 sec., respectively. Base shampoo showed
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less effective to control human head louse than other treatments with 4 % mortality and the
LTso values of 18.75 sec., as shown in Table 2.

Table 2 Effect of herbal shampoo from seven native plants on mortality of human head
louse by topical application.

Herbal shampoo 3 10 15 30 sec. LTso(sec.)
Phak kayang 0 bY Oc 42.0c 100a 17.05
Phak khrat Ob 16.0b 48.0bc 100a 16.06
Phak chi lom 0b Oc 46.0bc 100a 16.93
Phak praw daeng 0b Oc 52.0b 100a 14.56
tamarind 10.0a 40.0a 68.0a i00a 11.86
Ma-Khwaen 0b Oc 64.0a 100a 14.65
Som Chit 0b 20.0b 60.0a 100a 13.43
Base shampoo 0b Oc 4.0d 80.0b 18.75
cv(%) 94.96 T 41.68 24.29

U Mean that data within the column followed by the same letter are not significantly different by DMRT
(P=0.05)

All herbal shampoo from eight kusta plants and seven native plants showed high
effect in controlling of human head louse more than base shampoo at 15 sec. after treatments.
The research was followed up the Soonwera’s research project in order to select some
medicinal plants for controlling of human head louse. This research addressed some
medicinal plants shampoo for controlling of human head louse and should be developed for
color, smell, product to custom etc. for new products.

Conclusion
The Lovage shampoo of kusta plants group showed high effect against human head
louse with 100% mortality, which occurred at 30 sec. with the LTs; value of 9.83 sec. For the
native plants group, the tamarind shampoo showed high effect against human louse with
100% mortality, which occurred at 30 sec. and the LTsq value was 11.86 sec.
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Rassami, W. and Soonwera, M. (2011). Effect of herbal shampoo from long pepper fruit extract
to control human head louse of the Ladkrabang Childrens, Bangkok, Thailand. Journal of
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Study on 2 formulation of herbal shampoo from long pepper fruit (Piper refrofractum) extracts,
formulation | (10 %concentrations of long pepper fruit extracts) and formulation 2 (3%
concentrations of long pepper fruit extracts) were tested against human head louse (Pediculus
capitis) of sixty heavity lice-infested female childrens at Ladkrabang, Bangkok, Thailand.
Twenty milliliter of the herbal shampoo was thoroughly mixed with completely wet hair
basically combed with fine comb. Both herbal shampoo showed insecticidal effect on the lice
of 99 — 100 % mortality occurred at 5 min and 90 — 100 % of human head lice free childrens
occurred at 28 days. The both herbal shampoo proved to be highly effective against all stage of
human head lice were considereds safe to children, no side effect after application.

Key words: Pediculus capitis, herbal shampoo
Introduction

Human head louse (Pediculus capitis De Geer : Pediculidae
Phthiraptera) is the major insect as ectoparasite of human and feed on human
blood only, very small, wingless and the size of 2.0 — 4.0 mm with sucking
mouth part. (Fig. 1) The life cycle requires 18.0 — 27.0 days, with the adults
living up to 35.0 — 40.0 days (Soonweera, 2005; Soonwera and Wangspha,
2007; Wikipedia, 2009) Lice are cosmopolitan parasite found in all areas of the
world and a socio-cconomic problem. Each year in USA and danada there are
6 — 20 million case of human head louse, as many as 6 — 12 million people
worldwide are newly infested with human head lice each year. Human head lice
are not known to transmit diseases from person-to-person, but they are
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annoying insects due to their obligatory feeding habits on human blood several
times a day, and many cause itching, irritation, loss of blood and loss of sleep
(Abdel-Ghaffar and Semmler, 2007; Soonweera and Wangspha, 2007)

a b c
Fig. 1. Human head louse (Pediculus capitis); Egg (a), Nymph (b) and Adult (¢).

Lice infestation are very common, preschool and elementary age children,
8 to 10 years of age infested most often and female childrens are infested more
than male childrens. Lice are spread by direct contact, walking from one hair or
head to another or by infested articles, that has recently been contacted with an
infested articles, such as hats, wings, combs, hair bushes, hair ribbons, pillow,
that has recently been contacted with an infested person (Soonwera, 2005)

Chemical treatments with pesticides for lice control are very dangerous
for childrens, they have less under developed detoxification mechanisms, they
are more susceptible and sensitive to the toxic effect of pesticides such as skin
irritation, headaches, burning sensations, and hyperactivity. Malathion has also
been found to disrupt the immune system, caboryl is a potential human
carcinogen (any substance that produce cancer) and synthetic pyrethroids (e.g.
permathrin, phenothrin) are the potential human leukacmia and lymphoid
cancer. Pollack et al (1999); Baily and Prociv (2000) and Burkhart (2004) also
reported that some head lice become resistant to pyrethroid insecticides and
some pesticides.

In rural and urban areas of Thailand, childrens are treated pediculosis
with organophosphate and synthetic pyrethroid insecticides. The awareness of
the toxic effects of pesticides on human health is increasing rapidly. The search
for safe and effective product, which do not rely on the application of
dangerous insecticides to the childrens, is demanded urgently. The natural
product from herbs is safe and effective altemative to control lice of childrens.
Abde-Ghaffar and Semmler (2007), Soonwera and Wangsapha (2007), Rassami
and Soonwera (2009) reported that neem seed extract shampoo, herbal
shampoo from Zingiber officinale (Zingiberaceae) and herbal shampoo from
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Angelica siamensis (Umbelliferae) proved to be highly effective against all
stage of human head lice and no side effect of children, after treated.

This study was investigated herbal shampoo from long pepper fruit
extracts to control human head lice of Ladkrabang childrens, Bangkok,
Thailand.

Materials and methods
Preparation of herbal shampoo

The herbal shampoo formulation 1 was prepared from 10 %Piper
retrofractum fruit extracts, 10% sodium laureth sulfate and 80 %distilled water,
the herbal shampoo formulation 2 was prepared from 3% Piper retrofratum fruit
extracts, 10 %sodium laureth sulfate and 87 %distilled water and base shampoo

(Control) was prepared from 10% sodium laureth sulfate and 90% distilled
water

Preparation of human head lice and laboratory experiment

Female childrens of Ladkrabang area, Bangkok were screened for
pediculosis. After a preliminary thorough examination of the skin of the scalp,
the neck and behind the ears, a total mumber of 90 naturally infected female
childrens, a fine comb was used to thoroughly comb the hair of female
childrens and collected adult of human head lice for testing the insecticidal
effect of both herbal shampoo by topical application method in laboratory
condition, into 3 treatment groups as follows:-

Treatment 1 : Herbal shampoo formulation 1
Treatment 2 : Herbal shampoo formulation 2
Treatment 3 : Base shampoo (Control)

There were 10 lice per experimental unit and 10 experimental unit per 1
treatment in a completely Randomized Design (CRD). The mortality of lice per
experimental unit was calculated and recorded after treated 5, 10, 20 and 30
sec. Statistical analysis of experimental data was performed using probit
analysis to find out the LTs (Lethal Time). The data was analysed by
completely randomized design and the means were separated using Duncan’s
Multiple Range Test (DMRT), test at P = 0.05. This experiment was done on
two reexperiment.
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Experiment of herbal shampoo against human head lice of naturally infected
female childrens

90 female childrens (heavy infestation with lice) from Ladkrabang area,
Bangkok, age 8 — 10 years were selected to participate in the experiment. 90 :
female childrens were randomly separated into 3 treatment groups as follows:-

Treatment 1 : treatment with herbal shampoo formulation 1 (30 female childrens)
Treatment 2 : treatment with herbal shampoo formulation 2 (30 female childrens)
Treatment 3 : base shampoo (Control) (30 female childrens)

For application completely wet hair was thoroughly mixed, according to
the length of the hair, with 20 ml of herbal shampoo and base shampoo
(Control). The shampoo remained mixed with the hair for 5 min. and the
shampoo. was washed out with tap water (Fig. 2). The mortality of 7, 14 and 21
days after the initial treatment. The data was analysed by completely
randomized and the means were separated using Duncan’s Multiple Range Test
(DMRT), at P = 0.05.

Fig. 2. Female childrens during application of the herbal shampoo.

Results

The effect of herbal shampoo on mortality of human head lice in Laboratory
condiftion

The effect of herbal shampoo formulation 1, herbal shampoo formulation
2 and base shampoo (Control) on mortality of human head lice in laboratory,
the mortality and LTsp value revealed that herbal shampoo formulation 1 and
formulation 2 proved the most effective against human head lice of 100%
mortality occurred at 30 sec. and LTs value of 11.37 and 16.70 sec,
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respectively and base shampoo (Control) showed of 80% mortality occurred at
30 sec. and LTsp value of 25.34 sec. as shown in Table 1 and Fig 3.

Experiment of herbal shampoo against human head lice of naturally infected
Jfemale childrens.

The effect of herbal shampoo formulation 1, formulation 2 and base
shampoo (control) on mortality of lice of a heavy infestation with lice in 30
female childrens per treatment. After application herbal shampoo formulation 1
and formulation 2 shampoo for 5 min. 100 and 99 %of the collected different
stage of lice were dead, less than 1 %was still alive and slight movement and
base shampoo (Control) showed of 47.22% mortality.

In the second, third and fourth experiment, after application herbal
shampoo formulation 1 and formulation 2 for 5 min. 100 %of the collected lice
was dead and base shampoo (Control) showed of 43.43, 36.37 and 34.23%
mortality, respectively as shown in Table 2 and Fig.4

The percentage of human head lice — free childrens after application
herbal shampoo formulation 1 at 1%, 20 37 and 4% experiment showed of 40,
50, 80 and 90% human head lice — free childrens, respectively. Effect of base
shampoo (Control) on human head lice —free childrens showed of 20, 25, 55
and 60.0 % afier treated at 1%, 2", 3" and 4™ experiment, respectively, as
shown in Table 3 and Fig.5

Table 1. Effects of herbal shampoo on mortality of human head lice occurred at
5, 10, 20 and 30 sec. by Topical application method in the laboratory condition.

Treatments % mortality/Time(sec.) LTs (sec.)
5 10 20 30

Herbal shampoo formulation 1~ 20.0*" 45.0° 85.0° 100* 1137

Herbal shampoo formulation2 ~ 16.0* 32.0° 70.0° 100* 16.70

Base shampoo (Control) 0° 0° 40.0° 80.0" 2534

CV(%) 154.21 45.63 18.29 5.54

! means that data within the some column followed by the same letter are not significantly
different by DMRT (P=0.05).
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% mortality

5 10 20 30

Time (sec.)

E Herbal shampoo
formulation 1

# Herbal shampoo
formulation 2

E Base shampoo
(Control)

Fig. 3. The mortality of human head lice after treated herbal shampoo formulation 1,
herbal shampoo formulation 2 and base shampoo (Control).

Table 2. Effects of herbal shampoo on mortality of human head lice of
naturally infected female childrens, 5 min. after treated on 1%, 2°W K and 4®

experiment.
Treatments % mortality/experiment
15( 2ud Z rd 4&1_
Herbal shampoo formulation 1 100*" 1007 100* 100*
Herbal shampoo formulation 2 99.0* 100° 100° 100
Base shampoo (Control) 4722° 43.63° 37.37° 34.23°
CV(%) 20.23 11.56 12.37 12.67
! means that data within the some column followed by the same letter are not significantly
different by DMRT (P=0.05)
100

% mortality

experment

# Herbal shampoo
formulation 1

# Herbal shampoo
formulation 2

& Base shampoo
(Control)

Fig. 4. The mortality of human head lice after treated herbal shampoo formulation 1,
herbal shampoo formulation 2 and base shampoo (Control) of naturally infected

female childrens.
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Table 3. Effects of herbal shampoo on human head lice — free childrens, 5 min.
after application of herbal shampoo, on 1%, 2™, 3 and 4™ experiment.

Treatments % human head lice — free childrens/experiment
15! znd 3ﬂl 4th
Herbal shampoo formulation 1 45,07 80.0° 90.0° 100*
Herbal shampoo formulation 2 40.0° 50.0° 80.0° 90.0°
Base shampoo (Control) 20.0° 25.0° 55.0° 60.0°
CV(%) 3022 20.16 10.52 9.23

T neans that data within the some column followed by the same letter are not significantly
different by DMRT (P=0.05)

3

&

é # Herbal shampoo
"é z formulation 1
g

23 # Herbal shampoo
g % formulation 2

é & Base shampoo
* 1st 2nd ard sth (Contral)

=

experiment

Fig. 5. Human head lice — free chidrens after treated herbal shampooformulation 1,
herbal shampoo formulation 2 and base shampoo (Control).

Discussion

In this research, the herbal shampoo formulation 1 and formulation 2
proved to be highly effective against nymph and adult of human head lice more
than base shampoo (control). As a result, Suppasan (2005) reported that herbal
shampoo from piperaceae plants extract showed that 98.0% ofhuman head lice
— free childrens after treated of herbal shampoo. Both herbal shampoo are
highly effective against nymph and adult of human head lice in naturally
infected childrens, and safe to childrens. After application of both herbal
shampoo did not show any negative side effect such as erythema, skin irritation
and burring sensation, for a safe and effective treatment of pediculosis, the
herbal shampoo should be applied for 5 min. once a week.
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