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Pharmaceutical Analysis and Clinical Efficacy of Kampo Medicine, Maoto,
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A traditional Chinese herbal medicine, Kampo medicine, maoto, has been widely used in the treatment of febrile
symptoms caused by viral infection. This herbal extract granule for oral use, however, is not well accepted by infants or
young children due to its unpleasant taste and odor. Therefore, we prepared Kampo medicine, maoto, suppository and
investigated the pharmaceutical and clinical efficacy of the suppository. Kampo medicine, maoto, granules were micro-
pulverized and homogeneously dispersed into Hosco-H15 to prepare suppositories containing 0.25 to 1.0 g herbal ex-
tract by the conventional fusion method. Content of l-ephedrine, an index compound of Kampo medicine, maoto, in the
extract granules and suppositories was determined by using a high performance liquid chromatographic method. Phys-
icochemical experiments revealed that the suppository containing 0.5 g herbal extract had the most suitable melting
point of 34°C. Contents of l-ephedrine in the suppository were constant, 93-96% of those in the same amount of the ex-
tract granules in different three lots. Upper and lower portions of the suppository had the same content of I-ephedrine.
The suppository maintained more than 95% of l-ephedrine content through 6 months at 4°C, room temperature and 40
°C, although maldistribution of the extract constituent was observed after storage at 40°C. The suppository was ad-
ministered to 21 pediatric febrile patients at a dose of 1/3 to 2 full pieces depending on their body weight and physical
status. Significant reduction (p<{0.001) of body temperature from 39.5 to 37.5°C without serious adverse effects was ob-
served in 17 patients who were monitored the clinical effects on the febrile symptoms. In conclusion, Kampo medicine,
maoto, suppository was found to satisfy the physicochemical quality and quantity standards as well as to be clinically
applicable to neonates, infants and children with viral febrile symptoms without any adverse effects.
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ARA O H-15 13 AEE (Kk), 77U )V

NI LZFHIAT AT (EER), HAERHT
7 x R HEBRIERSRIIN A AEA RS (ORR)
KODAFLE 7EMZMNUINMEEERI O T S
TR (FOEHEEE, KBk 2HV, moREIZd T
SRR &= Wz,

2. MESZLBIORAR  AFoFEET, BEC
% < Oftiak THE - FRHH I N TW S A5 HbAl
DB ESHZIZ LU, 102 £9, FRES T AHE
KiZ SEADFEER THOMME L, 100 A v 3 = i ChiiE
L7=bD% 0.25g,0.5g,0.75g )?f1.0g/1.5ml &
B5EITHEMUD 50-60°C TRlE L 7= 5H (K
Z 3 H-15) A7z, 20 A <#L, 1.5ml %
P FHIMELZ. TOEE | FHEEHAR
BHLEDE, 4C THFREL =,

3. WRESALE|ORE|SHFEA

3. AREERER B IS WEHAERS
(HJ& 15) ORlsRIERS 2 KITi/EV, L 72w
B AHKIOEMREZRE LZ. £k, YN
AUNEA 100mg (Y Ry 2w /8>, HE) KO
EARR AR A B IR w B bt N A T b 5 T+
ZREKL 0.5 g A A O SR 2 JlE Uik L
/z.

32. RESEAI 7RI COER HJ& 15
ODERGTFZAHORTIVAOA RERIEICHED
HPLC &2 H W THIE L /-,

32-1. HRESBLEHODOIT 7z R A
A 1EIC AL ) —)V—/KE#KR (1:1) 40ml ZfNZ,
50°C T 10 g MIciRES L, AR &2EmS &
Db, EHIZ1s pEBL<IRES Lk, KET
WmH, 3500rpm T 5 pfELL, EiEZE 0.45
um A > 7 5> 7 1 )% — (ADVANTEC MSF,
INC. HE) TAi#alL /= D% HPLC i Ailkt &
L7z, MERIIT Y = R DHEEIEFHE (40 mg/
ml) ZHNT, T7xRY>ELTO0.04, 0.4, 1.0,
2.0, 4.0mg ZMHFEICHRMUIERL -, AEE
BIZBIFSHT 72 RY CORINRZFRD=DIT,
MBS U TR T F AR 0.5g NI 7 = K
U B (T 72 R > &L T 1.6mg)
EWRMUZARZIH-15 2ZHWT, EEEOAETT
T RYCOMEET . VAT LD REEEZT
BRERT -4 REGTF AR 05gH DT
7z RY>E::1.6mg) ZHEMEELTTY7 xR
AR Z R KD EH L 7.
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3-2-2. HPLC XER U AIEEH HEEIZ, R
> 7 LC-10AT, > /7% 10AXL, 7 J AfEHE
f# CTO-10AV, 5 —#% QL% E CLASS-LC10 (©»
TN EREER, =) 2HWE BEHIZSY
UIVEREF U A (173mMm) 2583571 b
Z R UK=Y CFEIR#R (65013501 1) ZfEAL,
Wz 1.0ml/min & U7z, @EEAMICIE ODS it 71
= I Wakosil-5 umC18 (N £ 4.6 mm X £ & 150
mm, FOEHIEE, KB Z2HW, 715 ARE 40°C,
MEIOIEARIZT O E LA 72 R EHN
A A4 Ve e BE L SPD-10AV (B i BUERT, HUER)
ZRAW, 210nm I THRIBLZ, 823 — 7 mHE
TR Wz ERREIC K D T o 2.

3-3. EEY—MHAR H R 15 A5 85—
Bk B —HilBRICEL Tiro /e, AL 24
1oAY, S2FFOoEFEL7 RY 8%
HPLCEICEDBIE L=, H—HIZHFE 15 OHE
FLUEITRE VAT L 7=

34. Ov MEIECKTFIHMASPOT TR >
SERER 3EEOREO Y MRS LR
ITHF2FRZANWTRFZFEL 2. TF X Bk
0.5g MUGRABL =454 (ZF AR 0.5g FH) W
DIL7xRYCERZEHEL, VATXVIEMHEZ
72 RREE S T AR OB E R T — & SR U Tz

35. &£FDOLEE - TEHICKTIEEREAR

AFNZ T nEIL, TOLEER - FEOT T o R
UEaER (%) ZRAX0DEHLZ.

*@I 31 RPN =N
St (%) = HH JrRYERE % 100
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36. REMAR HABELLELFEZGH (4
‘C), =il (25°C), &l (40°C) DESZMET THRiE
L, 1 7 A%, 37 ABKU 6 n HBOHBHKIH LT T
= R IRGFEREZHEL 2.

4. MREASLAOEBKERIKAFAE  FGL
HOBENEF & U THE, FHTSICN2D, BN
EEFZARITPWTORREZ T . £, UkoOkk
N BRI BRI AE W, BRREE A ORRITEE ONE
DL EIEMES) ~FHAZITY, AENE SN
BOMMEATHIEELT.

2006 4 6 H-2007 4 4 H ORI 4B/NER CABE

KOOSR 12BWT, HREGLAIN RGN RE
ERENGE L. BEODERIOBEEHREL
T, i, W4, REGLFIOR S E - #5015,
BEGHBOKEZREL 2. £/, BHERREBEOA
I E R R AET —5 K 0REL -

5. fRETERWT  RREHEATIX —JUBLE o B T
(One-Way ANOVA), XinDdH % t- BiE (paired
ttest) ZHAWVWTREL, fEBRE 5% KWz FHat#W
WWERELT.

] R

1. WEFAHFFME R ES T F XERZ 0.25
g, 05g, 0.75g, 1.0g &G T D et ALHl 2
L, RENRERABRZIT o 7258 % Table 1 IR
KEZED 0.25g, 0.5 g D EANTL 34-35°C TYARNE
KIN, 7ENEE 34.1°C) HDWITHESHL
Al (34.8°C) DIRALIRE L% TH o720, 0.75g,
lg SFEANT, WAL THIRIRER D EfERIERA
BIEZIZHETE Mo/, ZOEENS, 0587
BRFNZHERMERT S 2 & & U THEENRN 25
L7z,

9, HRE S08REZF 2007 IV oA
REEILICHEL T, RT3 2R O AF O
I7x RYERFBOMLZRATZ. TOME,
Rl ABFNSHE L THsNZ7O NI T LD
5, WINoEInsd T 7 RY > 2H—-E—7
ELTHEE - RIET B EMTE, MOMEREH
R EDREEDEIFTHo -, BHEOT 7 RY
DERNT S EICXUERL ZBmERIT, 1FTH
MAEMDER (12=0.999) Eixo/z. 51T, K
MG TF AR R OERICT 7 2 RY > &2FmL 7=
HEIN S EoNZT T £ RY 2 E & Z I RUE#E
ZEHUZKES, Table 2 123 L DT, AL

Table 1. Melting Points of Kampo Medicine, Maoto, Gorei-
san and Acetaminophen Suppositories

Suppository Content (g) n  Melting point (°C)
maoto 0.25 3 33.9+0.07
maoto 0.50 3 34.1+0.17
maoto 0.75 3 37.4+0.47
maoto 1.00 3 36.4+2.12
goreisan 0.50 6 34.8+0.06
Acetaminophen 0.10 6 34.1£0.15

Each value represents mean=+S.D. of 3 or 6 experiments.
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Table 2. Recovery of l-ephedrine from Kampo Medicine,
Maoto, Granules and Hosco H-15

Ephedrine Recovery C.V.
content (%) * (%)
(mg) (e (e

Maoto granules (0.5 g) 1.61£0.02 100.4+1.2 1.20
Ephedrine 1.6 mg+Hosco H-15 1.63+0.02 102.0+1.3 1.27

Each value represents mean+S.D. of 10 determinations. * Recovery
was estimated by using the product control data (offered by TSUMURA
Co. Ltd.). Kampo medicine, maoto, granules include 1.6 mg of l-ephe-
drine in 0.5 g of granules. C.V.: coefficient of variance.

Table 3. Content of l-ephedrine in the Preparation of Kampo
Medicine, Maoto, Granules and Suppositories

Content of l-ephedrine Rate of content

Lots 0/ *
Granules Suppositories (%)
A 1.614+0.02 1.534+0.01 95.6+0.9
B 1.671+0.02 1.554+0.05 92.9£2.7
C 1.70%+0.01 1.611+0.09 94.8+5.2

Each value represents mean=+S.D. of 3—6 preparations. * Rate of con-
tent (%)= (I-ephedrine content in a suppository/l-ephedrine content in
granules) X 100.

£BH5L7 xR ZOREPRIIVTNOREHZBNT
H100% Tholz. £z, BEINKROEFHH /NI Mo
7z,

B75% 3 0y b O T X R A KON
Thooy bOIF ZERZ AW THE L 245
DODHEITT7 B >EHEZHE L ZEH % Table 3 12
RY. RREGAFOVEEREIIFERE L THEMAL &
H—DOy NOERFTT T RY DK 93-96% TH
D, HF 15 OE&E— M5 OHE ITHE W HE fE
ERMUER, RBIGESLE £, ThEhn
ooy bR RUOBFIHOLT o R > FHEE
3N <IFF—ETHo 7=,

PEIPTER R DT L TWD Z & &
R B0, AU 2K 1 E 20 mE L,
ZOLEER - FHIicBI 27 RY > EHRZH
L7z, TORE, T RUCERIIER
93.8£4.7% (n=6), Ti92.0+1.6% (n=6) TH
BRERBRINBNO .

B 2GR O REZTRD 01T, W
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Fig. 1. Stabilities of Kampo Medicine, Maoto, Suppository
under the Several Storage Conditions
Stability of maoto suppositories was evaluated by measurement of resid-
ual content of l-ephedrine. Each column represents mean and S.D. of 4-6
preparations. *Significant difference of control (p<{0.05, one-way
ANOVA).

Fig. 2. Visual Comparison of Two Suppositories after Sto-
rage at Different Temperatures
A: stored at 4°C, B: re-solidified after storage at 40°C.

LZERETIERINT, BIR, A0 EE L
bR oNLBnok., —H, ERFEETIEIZI 7 R
U ERNFHEKD 95.7-98.0% £/, LI MT
HENHEEIK T L. £, ®IRTORGERIIE
BN TOAFI DR A L, HELZIIT I 2AH
R & HANDRE DA — 78> 7= (Fig. 2).
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1 [E& 1/3-2 3 DRREHLANEEIN TV
(Table4). ZD5b1 > T7IINIT>HFEZHINL
4402 LT, AV I EIL (11H 2 mg/kg, 1
H2E) 2BNEGINEZN, WThoRBICBWTH
REFK D GIITbNTWEN > /2. KR OIBHHE
BEMABETH o 7= 17 L ORIBTIE, FREGALFIR 42

%

T, A V7N IOoTFOREBRIIEAL, S
g% COEBIBRGEYS, NRICBITFE 17T

g

&

Gl ORIRIZHK 39.5°C TH o 722, A2 1-3 [H
S NAE R, HIE OB5H) 24 Ryl O P 4K

&
=)
1

fI13# 37.5°C &2 0, FREBEKIEREFABES
7= (Fig. 3).

7z, MEOHRAEETH L HEICIZAEHEL
THAT7IVEATOEORHBNHKESIN TNWS
W, REGBFKI OG22 ) 7= BIROKRRE T —
FEOMEN T LREZHEL 2. KEAIETO
MG T LMEPHERTEL S HOBIBIZBNT,
MEA D LAREICIIREREEFIIERINT, B
7V RA T 0 2 % 2k U7 E NS 5 1 7sh-> Fig. 3.
. TOMDOBEIRIZDONTS, MEGBAIBGHIT tration of Kampo Medicine, Maoto, Suppositories
g bf:&ljﬁzﬂi ii&%éhf&ﬁ*‘j . paﬁ;;tzfo.om, paired t-test., Each symbol represents mean+S.D. of 17
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]

)
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Change of Body Temperature at 24 h after Adminis-

Table 4. Clinical Use of Kampo Medicine, Maoto, Suppository

Body temp. (°C)

Patient Age* Diagnosis Pathogen Dose(:sg)iece NﬁéeOf
Before After**
1 10d Neonatal infection Unknown 1/3 1 39.2 38.1
2 4m AURI Flu A 1 3 38.9 37.6
3 5m AURI Unknown 2/3 — 38.9 —
4 8m AURI RS virus 1 1 38.9 36.8
5 11m Herpangina Unknown 1 1 40.4 37.0
6 11m AGE Rota virus 1 1 39.6 37.2
7 ly AURI Unknown 1 1 39.9 35.8
8 lylm AURI RS virus 1 1 39.7 37.4
9 ly3m AGE Unknown 1 3 40.0 40.0
10 ly4m AURI Unknown 1 2 38.9 37.7
11 ly5m AURI EB virus 1 1 39.3 36.6
12 ly7m AURI RS virus 1 3 40.4 38.1
13 lyllm Herpangina Unknown 1 — 39.3 —
14 2ylm Herpangina Unknown 1 — 38.9 —
15 2y8m AURI Unknown 1 3 39.3 36.7
16 3yllm AURI Unknown 1 3 40.7 40.1
17 4y9m AURI Unknown 1 — 39.2 —
18 Sy9m Pneumonia Unknown 1 3 39.4 37.5
19 6y3m AURI Flu A 2 2 39.2 36.6
20 8yllm AURI Flu A 2 1 40.1 38.4
21 9y9m AURI Flu A 1 1 40.1 36.9

A Kamo medicine, maoto, suppository contains 0.5 g of maoto granules. Investigation term: From June 2006 to April 2007. * d: day (s), m: month (s), y: year
(s). ** Body temperature was measured at 24 h after an initial dose. AURI: acute upper respiratory infection. AGE: acute gastroenteritis. Flu A: influenza type
A. —: Body temperatures of patient were not determined.
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PHGE TDIELHI, 1D A1)V ¥ 2 EIVIRHAZ O B
TEHORBY R ENttaMELL> TN, 35
2, B2 7)Y (H5N1) O ANDBEGIC X
DFBIA > TIVTFNRFEITTHIEICLBKRE
IR E SRR ENRE SN, AP TED
HUADWROBENED SN TS, 19 BRICEE
51, A > TIVI HITKT 2Rk OF FE % #H
HEUEMND ABFFETIE, 1 >7NVI T EE0E
B A )L ZEHYEIBEICBWT, NE, BRITHY
WROMHBGIREDO I > T I5A4T7 A2 RET D
D, KRG TF AR S ALK & R U A SE R
i 17> 7.
FIAEFENIL <, &b —MEICHH I NS AHE
KITHDHRADIZ, Cp—Cis £ TORFIEHEDE
J, Y, FUZURY ROEEWTHD, KETHA
Al HEhs (33.5-35.5°C) 2#HT 5. ZOHAE
AWTHEG TFAER 2B HT 28K 28 L
o, BEHREICHYZo TE, ERMEHONSERE
BRBREBTHRRT DT —ANRHE N 125K E L,
SEREN 10 kg DFEDOHETH 2 MG T+ A
FR0Sg B AHEAZRAEREE Uiz, BFRIARICEK
0, 50 O /G E 2 0 L 2/ R, 34-35°C T
BRI IN, 7O eENBED D NWEHFHEES
% & U AR ORI E S IZXR%E Th - /-
(Table 1). #EDOARZ I LEN30mMmM THD,
HYBANDOEGIII BN BN ENHEIN TN
HHBFHAFD LR —TH5. Ld>T, S
HLUEMEE T AER 0.5¢ 2569 225034
HRICBHEEGAEETH D, ERENBEGEZICIIEED
RIBIC K D EONITIER L, TR S 5 A4
ELUTHRRMERTS ZENRETH D EEZ LN
HF 15 ICRRBINTWSERGHOR TV ADO
1 RERIEZZEIT, &G T+ AR O BHH
DLT7 xR VEREEZHILLE. ZOHKIIEKD
FREES THF AR L DF 100% D7 = RY > (L
mEHT -y 2L LGS NI h, £
7z, T7 1 RY CEIRIZEAOFELIED 517
MoJz (Table2). DT M5, RKIIMEE T
FAER R OAFFOL T = R ViREZHET S
EOOETHEREDEVWERETH S Z EAUR
SN ZOEREZAWT, FAEL -RRELR AR
DOHAIFRE 2T o 72, T OREE, FRES A
DLT7xRYCOEEEEIZIB-96%THD, HF

15 o EE—ElBoEEEIcEa L, B
RS TF A BRI E A SN TS AE O FELHR]
HETHhD I ENREEINE. £, ®HOy MEIZ
BI2IT7 R CEEOEHOERINEN D2
(Table 3). =512, 7HIFZEGAEETH 2 M iR
Bl BRARBRET O RER, BHO L -
THICBIT AT 7 2 R CEARICARRBEIIEZE
SNhotz. bk EqEns, AHFETHWZH
BlRIC KD, BERST T RY U —-ICEAS
N, GRONGEHRIFTHD, EFE ATRE/ ALK
DRGEMAIRETH B Z EAVRE SN, Lo T
1 EEA 0.5 d 20k 1.5 &b EREDRIIFIC
KL TH, EMRIRGEOMEEALFINEGATRET
HBIENRBEINZ., I6IT, FARLZMELA
FIOREREZRET D012, BREZEETOR
EMRBEZERL -, TORE, B @0 kU
FHiRRE 25°C) T, 6 nAHXTIZ 7z RYVH
s2R FI2<BRINBr> N, SR (40°C) T
DIRGFERIIBHIDIRMT 2720, HE(RRIIZTF
2R EBEA DR A DA — L0 (Fig.2), T
Tz RYUCEENERICKFLAE (Fig. ). Dk
DT EMS, HREGLFNIEE TORERIABEY T
HDHZENRBIN, KiEDHDWVIHFTTRET S
ZEEl, RAOFEHAMRIZAMEEZE 6 » HRE L
. INSORERNS, KETHEL ZMES T+
2K 058 AT HAFNIMRMAT S 2 &
TRETH D Z EDRB I N,

PLED &S IO R e E A, NE
FHER & ORFNIER O, HIRHEHOH#EET>
TeAE S, RS AR O ERGR I EBRE) BN T
RINTNDZE,® £z, MHEEDO/NENDM
FRBOAEHOICIVMESINTNDS I EE2EE
LT, NEOTAINAMERBBEREEFLT, SN
VR EZZ URBIRICHEKRER 2R A2 R
IZBWT, MEGLKIOMIRE 72> 721 )L ARG
LB EEZEZSNT 10RO EREERE (21
%) Tho, BEOKEIZEDET1E1/3-2#7
ORI N (Tabled). =055, FREGALH
B GRit% ORIRHIE T & 2 BIBIT DWW TREG)H
ML 2. OSSR, REG ARG OSSR
135 39.5°C TH o =0, 1 [EEHORANE G 24
FFRIZIZIEK 37.5°C &2 0, B S DR fEEAGh RN
Wb N (Fig. 3). &GO AEBITHT 2
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AREFIIT ANV ZHRVITEL S bDE, TT7 B
U KDMBEROTHZ EHEINTNS, A
FETIE, fx ORFIZBTDMELZICE 2P 1
IWAER DFBZ R L TWRWD, HERENET
LEHERICKD, FEEGHREESTZTAIVA
MEBEEOBRIBITBVWTHRAYENBD SN
DEHRING., —RIT, 12TV OHITHES F
BICHL, /1725 —CHERDOEHG THREAN
AtHapTHhE, 7 hT7I T oRMHEIN
%, LU, 1@ERBOAREDA > 7))V T 2P REE
KU TAREDRNG R, &5 WISHIE T ORI
NA 7NV oFA vy I EIAEMEKE (HIND) T
HFFIENDOHEIETRWABUTOBRIBICHL T
&, /1725 —EHEFRKICD - TG LA
MERTELHDEEZEND.

RO AERTH LI HEDORIEAE L TRdIE
BRNE <EBEDSBLERBET I KA T O HEIZDN
T, BEOBERET—FX0IMENY U LARBEE
B LR, METEZSAORBIRITBWT, M
BAU T LNBEEICIRESREHIEZINT, BT
)V RZ 70 2MUE Z 8D EFNI /RN /2. WTno
BIBIZOWTS, MEGAAIER 5133 ELINTH
0, PFFEGZRIBTIV R0 mENHET S
REEtEIIEWwWEEZ o NS, £, BYIVRAT O
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