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Anti-tumor effects of betulin in a tumor-burden mouse model.

Masaru OGASAWARA, Momomi YAMAGUCHI-MIYAMOTO, Takayuki MATSUNAGA,
Yoshinori NAGAI!, Kiyoshi TAKATSU

1Department of Immunobiology and Pharmacological Genetics, Graduate School of
Medicine and Pharmaceutical Science for Research, University of Toyama
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th U7, RPFETIE, EIHEZNES S &Pt Sh TOAEFOBABKI~ Y ZETIVEH L
T, VY VOHBENRICOVTHI Lz, Z20E, <7 2KEMNA CT265N, HEyEHEe
it BL6F10f, &2 W ZTVY v 3 EL4A o BiiE T iz T, KU (I.C) EHMBAKID
2 FHEAIC X AVUBEERICHIR LT, XYY UvEMAT 3 HMATIE L 0 BROIIHIZIEE A D
5NTze —F, DThOETFIIZBENTS, XV VEMTIRIZEEA EMFRIREZED SNEh-
7. TNMoDI ENnS, XYY VI, DARIKICS 2 BN & 3R 2 R %
ALUT, RV @O RUHBARIOPUIES R EZHR L T 5 EEZ Shi,

Summary

We previously screened of natural compounds for the restorative activity on the cytoly-
sis of splenocytes inhibited by TGF-B or PGE2. And we found betulin, a plant constituent,
possessing the activity. In this study, using several kinds of in vivo tumor-burden models
of mice, anti-tumor effects of betulin were examined. As a result, more potent anti-tumor
effect was observed in combination of the three compounds of poly (I:C), an anti-cancer
agent and betulin, compared to the combined effects of poly (I:C) and an anti-cancer agent
in a mouse model of murine CT26 colon cancer, BI6F10 melanoma, or EL4 T lymphoma.
In any of tumor-burden mouse models used, administration of betulin alone did not exhibit
anti-tumor effect. These results suggest that betulin increased the combined effect of anti-
tumor activities of poly(I:C) and an anti-cancer agent via a mechanism different from
direct cytotoxicity.
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1. RERHEE

RUA v r-R)vF VU (RY (TC) iF, Invivo
Gen KOMALK, Xy Yy vy, AFHYTF5F, FF
VILE Y Ui, £ Extrasynthese, Wako, & 0 i
AL, WInd VXA FIVZIEF Y K (DMSO) 12 L
THEBRIZH L.

2. HMREROMERSEE

< A CT26 KM AHINE, <7 X EL4 T Y v/ fEHl
e, <o 2 AT1 LA AMMEE, ATCC X AFLK. <
v A LLC Mfias Al id, sRACKZmEs KA gir K
MiEgEE Yy —& D AT L. <7 ZB16F10# P E{
JEAINE S, RIS Jed: (kR Kol ahiz, o
N oM, 10% OIEBLY ¥ BERIMA, 100 U/ml d X
=21y, 0lmg/mDOAXMLVT =AY RUE5uM
D2-AINAT ML F ) —)VEELRPMI-1640854hHh12 T
A, MERE L 72,

3. BARTEES Y RETILTOE

MAKIKE A 2 X 10° {#,/0.05mIPBS (234%4 L, BALB/c
F 7213 C57BL/ 6= & (7 @4, M, 10PL/#H) i2< ™ 2
W72 0 0.05ml §0 FIEEBE FIcEELic, XYY vid<
7 2472 0 45nmol O HETHAEER 7 H HH S i85 Hwij

8000

HET1HI1IMRE, BEEAICES U, R ELE
(DMSO) Z I E Lz 20n/x 7 R)s RV (IO 1
JEEEFAIZ20pg/0.05ml D & T, NAHERH, 2, 5, 8, 11
AHIES L, A F9 YU FS5F 13, 1.5%7213 5mg/
kgD HBETHAER 7 HHIZ< Y ZDEHNIZKE L.
FEVILEY ViE, PBST2uM &7 3 L5 IHBLAA
R 7 HHICHEENICRS U (Bou/< ™ R). fEERIE
2HH BV 3 HIEITHEL, i oEsgeEs,
(BREXEBEXER) /212X 0REH Ui,

HERRUVEE

WedEE & Tiz, R Y @O T & v Judk U7z Mgz o
NK %2 #80, TGF-Bp MU PGE2 1T & % #ii] % 7 IR
T AR ELTRY Y v ARIL, Z0fEHgT0—
HiEW ST LY, APFETIE, AV EXTORY Y ¥
OHRNEEMFET 5 72, TGF-B & 5V PGE2 I & 5
G AFET 5 SN TS 4O BAM
fa (CT26 KA ML, ELAT VU v \E#E, B16F10
B RAEMIE, LLC MiA#E, 303 4T1 AHA
HIED) ORTBHE~ Y ZEFIVERNT, £Y (IC) &L
DMAKIO 2 FPIT K MBI EXY Y v E2NA 3
FOFRIC X 2GR 2 iEt Lz, £ of5H, CT26
e, EL4 ffE, & 203 BI6F10MIRO B E 7L T
12, Y ([LC) EHMAKID 2 FHOEAIT X 2 HIEIRIE I
NT, XYY UEMA 3ZMA T X O EOHIHZ R
WREHoNnk (Fig. 1), XV IO TR INE TIT,
4 ¥ E b o TOMA MBI U TE BN 5 LR &
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Fig. 1 Differential effects of betulin on tumor growth in mice.
B16F10 (A), EL4 (B), CT26 (C), LLC (D), or 4T1 (E) cells were subcutaneously inoculated into mice. An
anti-cancer agent (doxorubicin or oxaliplatin) was administered 7 days after tumor inoculation. Poly (I:C)
was administered on day 8, 11, and 14. Betulin was intraperitoneally administered once daily starting 8
days after tumor inoculation. Tumor volume was evaluated two or three times a week.
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Fig. 2 Betulin had marginal effects on the growth of tumor cells in mice.
CT26 (A) or B16F10 (B) cells were subcutaneously inoculated into mice. Betulin was intraperitoneally ad-
ministered once daily starting 8 days after tumor inoculation. Tumor volume was evaluated two or three

times a week.
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Screening of natural compounds for mucosal adjuvant as indicator
of IgA production from murine B lymphocytes

Shino YAMASAKI-YASHIKI, Tomomi YAMAGUCHI-MIYAMOTO,
Tsutomu YANAGIBASHI, Miki TABEI Takayuki MATSUNAGA,
Kiyoshi TAKATSU
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BERBEGMR A NV YT 7 F 03, filE BB oesE 7 o7 ) » (Immunogloblin;
Ig) Afiitk (LIF, IgA &ED) 2FLET 5700, VA IVZADQEETHIcAENTHS. L,
R & IgA ZFST 2 ITIIMBEREETELT 27V 2N b (GefEaA) BB Th B,
APFETIE, BHIKD in vitro TO IgA PEAFGR AR LT, IgA EAEEHMT 27T V2
Ny MNEHEBT A RRMEEMAEZR 7 ) —= v ZIC&k D RIMTC EA2HE LK, <7 2 MK B
Ml EROT, W7 Y 20 FELTHESESER SN TS A RNA TH 3 poly (1.0
12k B IgA FEAERER A RIML, Thid b EICIgA EAEIREE LA 7 ) —= 0 7 A
Uz, Bl iTBE L OFMRIE, 7Y a3y MERLEYOHRITEH TH B EEZL 5N 5.

Summary

Nasal spray vaccine against influenza virus is effective for protection against infection
with the virus by immunoglobulin (Ig) A secreted on the mucosal surface. To improve the
efficiency of the vaccine, adjuvant is necessary for induction of appropriate mucosal im-
mune response such as IgA secretion. In this study, we aimed to screen safe and efficient
mucosal adjuvant candidates, which have ability to induce IgA secretion, among natural
compounds. We found that poly (I:C) known as strong mucosal adjuvant induced IgA
from murine splenic B lymphocytes by co-stimulated with retinoic acid (RA) and
interleukin (IL)-5 in vitro. We developed screening culture system based on the IgA pro-
duction mechanism by poly(I:C), RA and IL-5 using B lymphocytes. This screening
culture system can be useful to search for an adjuvant candidate compound.

F—O—KR: MR IF, 40TV, TYLNYN, BHIK, bUAEA, IgA
Key words : Mucosal vaccine, Influenza, Adjuvant, B lymphocyte, Immunoglobulin
production, IgA
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Nz, MFTEAMBRRPEO T TIRE L, Eiifk
DFHTULLRNY, ULhd, 77 F o fkERITHRARS
286, TOMREMDTKRL 25, —J, Kl g
SN BIgAIZRL BB D 7 A )V 2126 LT & &G4 Pt
TEIEMTESLI ENS, MRGREDENALIZEL D IgA
PEAE AR R L FLET ZREEIEY 7 F VSRS

TWwa., UL, BFERMT 7 F 2 EE UK %R Eks
JEEE 5. U T &R it b ang, 7o F Uk
GUIAMITRE IR 2 TR 2 M ETH B [TV 280 b
(e | NnE L2 5,

IhETIT, MET Y20 PELTaALVSHERED
MEBRCHIESED ShTE?, BRRBRICBL
THEMBEMEB S R S ic 2 EhSHHIERED ShTHE
W, 7z, HREEICED S Toll BiZEA (Toll like re-
ceptor; TLR) 3 ® U # > KT AK# RNA ® poly (I.C)
KSR T 2 2N b & LTOEMMUEDRD Sh TS0,
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Z 2T, AHETE, REDPDWRNET V230 D
72 i L, ZITHWE EcaTh, e THBESE
LT OTRBEEMITER L, RIALEWITH 7 IR
TVanNy bELTOERERIETIEE L, RFIT, #
BT 7 F 2 TRODITHIE R IgA ML A FE T 5 00
BETHLIEND, TV MEEELTIgA BEE
HafEMAICEH L, Biilo IgA FEAE AR E Licin
vitro A7 ) —= v 7 REMEL, IgA EAEZRET 5K
BRALEMD R 7 ) —= v 7 %E i 5 2 & T, HBRET
VanNy I EBLIEAEANE L.

In vitro 1283 % B il & IgA EEAEFEICIE, O
[l oflEss%, @ TGF-p (transforming growth factor-
B) L F /A Uk (retinoic acid; RA), TNF (Tumor ne-
crosis factor) 7 v 3 Y —® BAFF (B cell activating
factor) % APRIL (a proliferation-inducing ligand) 7%
EIZLBIgA 7 I AZA v FHMZ, @ f 7 —uv1F
v (interleukin; IL)-2 R IL-5 L EDH 1 b4 VIT kB
IgABEAEMIEAN DML BREMLETH 7Y, ChET
iZ, TLR4 VA Y RThH5B Y RZHELPS & IL-5 DAL
T, TGF-pH 2 RAIZED IgA BEENFHL SN 55
#REPLICHENED ShTE2™, KN T TLRS
VH Y RThHsbBpoly TC) 27V aNv MELTA VT
WL UHT T F A REBIICERT 3 LIgAREE A FE Y
B, in vitro TO poly (I.C) 1T & B IgA pEA: FFEHEHE 1T
DN TGS LG IEFARIR D ITs 0 TR W,

COXIRERMPS, RN IgGA EAEEZFET ST
Y anNy MEEMOERITIE, KL XL T poly (I.C)
R K 0 IgA DpEA SN B EMEEZ R L, £oiE%
MRS 2 08085 5. 40, Keld~ v ZPIEBHIIEZ H
Wiz poly (IO FIIC & 5 IgA BEAFERZMEN LD
THET 5.

RERTTIE

1. REREE

LPS KU RA 1F Sigma tt & 0, poly (I:C), loxoribine
KO CpG B iE InvivoGen 0 SEA L, Mtz < X
IL-5 ¥ R&D systems t:» &, IL-2, IL-4, IL-6, IL-
10} " TGF-B i3 Peprotech thir SlEA L7z, EA F 1L
i< 2 CD43%ufk (clone: S7), ¥~ ™ R Foy &AM
& (clone: 24G2) RUZA ML 7 M7 EY VB GR E—
1 BD Biosciences #hi» SHEA U7,

2. HREROMREE

< ZJHE B il BALB/c =7 2 (7-9 #4y, MErE)
FOFHBIL. BALB/c vV AR =M AR —EX XD
AL, 1~3HBOFiifE 0%k, EBRicftlLi., <v
R%A Y TIVT VR P BRI TREIES ik, W
=L, XS54 KA 52T D235 TMIEMIEEH
U, MEMRESELT v 2= L /4 Y L (ACK)
AR I ERE U, 2 e U CRMERERR L L7z, 2%
v Y EYIM#E (Fetal bovine serum; FBS) % & ¢ Hanks’
balanced salt solution (HBSS) 12 T1.0 X 10® cells/ml IZ
B L, Pz v X Foy SR/FEPUKEZRM L TK L T15%
FIE L7288, Pi< ™ R CD43-E4 F U Hiik 2505 #H M T
AU Tk T304 MEkiE L. 2% FBS 2464 HBSS
A TR, A MLV PTEY UHAHAE—X &
RA LT 8CIZT T304 MiffiE L. kS N 43 B 25 &
IMag (BD Biosciences ) 12 & © CD43 [& i 4 F Bl
L, ChEaMEBME Lz, Za—H% A bA MY —IC
& BN OFER, 95% L LA B2205 kD B Ml T
Hotc. B LT10% FBS, 100 U/mloX=>1 >,
100 pg/ml D Z ML 7 b= A & Y RUEE uM @ 2-4 L7
Ty —)vEET RPMIL640K:H (GIBCO®) Z{#i
L, 5% COz fFfE |, 37 CTH#E L.

3. TLRU A Y RoY A A4 U HIBICK ZIEEEDFFE
TLRY /v KPR EEAE I BIZ 4 53 A S~ B 72912,
Bl A @R E D4 TLR Y /7 v R TR L 7<%, 96
v 2 VEEREE T L — MI22.0 X 10° cells/well & 75 3 X
TN ERERE L, 7 HREIR# LU/, £/, poly (O 1T
£ % IgA FELEOFEL M ZT~ 57201, B#lld%E poly
(I.0), TGF-p, RA KU IL-5 BT, »2 0 EEHED
HWAGDOETHEIL, 967 2 LV FEE#R T L — MZ2.0X
10° cells/well &75 % & 5 IZHilaZ#ERE L, 7HRIEEL
7o, ZokE, HFRNFOEER, poly I.C) 10 ug/ml,
TGF-g 0.5 ng/ml, RA 10 nM K& U IL-5 5 ng/ml iZ 3% &
Uz, Btk BT L — b %2200 Xg T1040 MO i
T5C LT ISR L, PUREEEZJIE L7

4. MEELEEDIE

Fedk Bl o 1gM RO IgA BEE, £ 1 Mouse
IgM ELISA Quantitation Set M O* Mouse IgA ELISA
Quantitation Set (Bethyl #1) =Wy, RAEAO 7o hav
IZHE - TRER LT,

5. RIU—ZV T RDIEE
A7) ==y S ROMER, IgA EAED S B RILHE
EN, DOLAYORMICT LV IgA BEEOMATHEZR T
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1. TLRUAY RPRBEEEICRITTRHE

TLR 3,4, 7 RT*9 DV /7~ KTH 5 poly (I.C), LPS,
loxoribine & T CpG B iZ & 5 HillighAs B fla o Huikpe iz
MIFFTREEP N, IgM EAEIZB T, KEFRBEKD
LPSIT& 0 IgM EEAEZBEFICTHRT 52 &bk
(Fig.1). %7z, IgA FEAIZBW TS, REEIC LPS %
Ck D IgA FEAMBR Uc, #iET Y 2Ny FELTH
EMRTER SN TV 3B poly (I.C) HihTo Rl T T,
IgM RO IgA FEfED VT b a vy b o — VBEE R L T
ZALDITE s - 72,

2. BA VSRR vy FHBRAFERFINBEEICKRIFT
TRE

B g% F 7z in vitro K53 %R T, LPS & TGF-B &
50 IE RA EOMHIHIZ L Y BHIIZIZGA 75 A XA vy
FHIEZ NFE SN, & 51T IL-5 FlIE DK pE AL & & B
Re&BIEMMoNnTHWSE, £ 7T, poly (I.C) & IgA
7T RAA y FHFERTTH B TGF-p H 5 W0IiE RA, IL-5
12k B LB PURPE R IC RIZ T B A MG L7, Poly
IO HF Tz T, IL-5 OFMIThnb 59, TGF-B
Oz & o 1gA BEAE IR S iz (Fig. 2a). £/, IL-5
T IgA pEA IR &/ B M, poly (I.C) & IL-5 &
BT RA & IL-5 o filfiaEmA s, IgA FEEDE S
BAMRKIADONE L. — T, poly (.C), RA &
U IL-5 OHLHIB F it B0T, IgA EARNEEITHAL
(Fig. 2b), Zh o QIR ABHE T 1gA el +HET 5
T EWGIn o T,
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Fig. 1 Effects of stimulation with TLR ligands on production of IgM and IgA
Splenic B lymphocytes were stimulated with TLR ligands and cultured for 7 days. IgM and IgA concentrations
in the supernatants were determined by ELISA. Error bars indicate the SD from the mean (n = 3).
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Fig. 2 IgA production induced by stimulation with poly (I:C)
(a) Splenic B lymphocytes were treated with poly (I:C), TGF-B and IL-5. (b) B lymphocytes were treated with poly
(.C), RA and IL-5. After culture for 7 days, IgA concentrations in the supernatant were determined by
ELISA. Error bars indicate the SD from the mean (n = 3). * P < 0.01 (Student’s t-test).
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Fig. 3 Effects of cytokines on production of IgM and IgA by stimulation with poly (I:C) and RA
Splenic B lymphocytes were stimulated with poly (I:C), RA and several cytokines. After culture for 7 days, (a) IgM concen-
trations in the supernatants were determined by ELISA. (b) IgA concentrations in the supernatants were determined by ELISA.

Error bars indicate the SD from the mean (n = 3).

3. YA MHA UDTMBEEICRITTHE

Poly (I.C), RA KU IL-5 @ 4LHli#ic X 0 IgA FEA N
B 2 2 ENP S M EE 5 72h, IL-5 LD HF A b A
A 2 EDOILFEEAPUAFEA I ED X 5 B BERITTHIC
SNT M E1T - 72, IL-2, IL-4, IL-6 K O IL-10H1%d
TORHM T TIE, IgM KO IgA pEA: O BEZE NI ®
SN -t —J, IL-5 1220 TiE, Hh, poly (I.C)
ED I H 5 0 poly I.C) & RA & H:HiliEo g
NIZBNTS, IgM RO IgA AN AEICHEMU
(Fig. 3).

4. GABEEFERERAWVERIU—Z VO RDBE

Poly (I.C) MU IL-5 FAEF, RA OEERENIC IgA
PEEFEINS I EEFM L, poly (IC), RA KT
IL-5 OgE%EZ 20 5 pg/ml, 1 nM & 5ng/ml T3
ETHIET, IgAFEAEZRIEE ULIHET O 20 b
DA ==V TREEL (F—=7ZRL TR,

z £

Forlx, I F TITREEMRAEZ W in vitro TO RIS
FHIRAME L, RARMLAWERI LD ET 24 LAY
O H:FEEERG 72 ST B HEAFEG A 1T > TE 7MY, %
LI OB RI IR T 9 23 FORFITE LT by
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Pharmacokinetic studies of diosmetin and diosmin in mice
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VA ZAF VU ROEMEER Y A Z I v~ ZI2BI1F 3WRINPES, ODS 775 4% 72 HPLC-
UV # (275 nm, 345 nm) IZ& » THET L7, A4 24 F 2 (100 mg/kg) OFOBGH, <7
ZIMAETIZ DA 2 A F Vi &N, 77 o=y — BB+ 2 A F Ukl h
7. %5304, 1 BBACAEERBTOY A ZRAF o O 7V o=y — BB EE R,
zhZhnl3pg/mL, 1.3pg/mL KT0.7pg/mL Tho-7c. —hH, VARV (2g/kg) OB

Of%hH 4 K%, 7V 7oy —ERBEMETICOF ZAF IR EWELo, ZhoD
WRNS, UAZAF U, HLEISTIREN, 7V o BRiEKRE LT3 ZDIEEHIC

LT 5 C EAREE LT,

Summary

The absorption of diosmetin and its glycoside, diosmin in mice was investigated by
HPLC-UV (275 nm, 345 nm) using ODS column. Diosmetin was not detected in mouse
plasma but was detected in glucuronidase-treated mouse plasma after oral administration
of diosmetin (100 mg/kg). The concentration of diosmetin in glucuronidase-treated plasma
at 30 min, lh and 4 h after administration were 1.3 ung/mL, 1.3 pg/mL and 0.7 pg/mL,
respectively. On the other hand, diosmetin was not detected in glucuronidase-treated
plasma after oral administration of diosmin (2 g/kg). These results suggest that diosmetin
is absorbed from gastrointestinal tract and is presented as glucuronide in mouse plasma.

F—J— R YARAF Y,

VARIYv, =UR, I, VT o siEasik

Key words : Diosmetin, Diosmin, Mouse, Plasma, Glucuronide
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Fig. 1 Chemical structures of diosmetin and diosmin.

2. %5 - &M
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1k, HRIERERIZIR05%Y «+ — 80K % 10mL/
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By —J)bF bY A E25me/keg W FHRE LK
(6 mg/mL #, ¥ 5 mL/kg), 10-1553%I2~< ™ Z DR
Bk 2~ VAT S Z B CRiRiR) T,
<A 7 8F 2—7 (EDTA-2Na 0.25 mgA) Ik % £
HL U7z, Ik i33,000rpm Tl04r M L, @i Big % H
JEEO L, A4S, % HPLC 4044 0 & T-80°C
PRI L e,

3. FRERDAR

VA A AF v DMSO K (1 mg/mL), V4R3I v
DMSO ## (1 mg/mL) & O EHEYE O LB FR”
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1.7mL &7K 2.0 mL %% T25 pg/mLiEHK % 5 L 7
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4. HPLC 91
HPLC # 5 413, L-column ODS ((#4) L2248 SEAmaE

FomERE, 4.6 mmXx150mm) ZFEMA L, BEHEZ, £¥
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Dr/u<v NS5 T 4 F—% Y A7 L CLASS-VP %{#if L
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<7 ZDIMHEL, A% ) —)b& DMSO A7 L THlH
BREA L, @O k% HPLC T8 L7z, 1440 uL @
%16, DMSO %12 uL (458 x<0.3), KEHFHRA ¥/ —
JVEEHE (10 ug/mL) %60 L (MR X 1.5), %% ) —)b
160 pL (MAEE X 4) Am U, B, KakE L c.
4,000 rpm T104rfEhEO L, @b EiEZ02p D) vy
74V —=TAiL, HPLC skt & L7z (272 ul ;
MFEO68MERM). NIEOREF L, MAEHEEN15
ng/mL& 755,

I e S A RN U 4T3 % BT, IfndE iz DMSO
EMABBREET, VFAZAF v ERIFYA X 2O DMSO
TR A MR L€ HPLC Mkt 2 38 U7z, i
40 pL izt LT, 2.5 pg/mL % 721325 pg/mL ® DMSO
12 pL (A& X 0.3) ZiRM LB E&E, hEh
0.75 ug/mL M%EF 72137.5 ung/mL MEEDEE L7125,

6. MEFRDSILo 0O BASEDDR

MiEho 7V 7 a v iEaskERINT 5700, I E g
PALL, o=y —EE2RIGEE, Bias -7
THbL, 47 0F 2 —T7HOIMEE40 L 12 LT IM
Felg+ b U ™ LR (pHA5) 4 ul 2iNZ, WHEHRRIL,
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J —IVOIRMEZFE CdH b, R HPLC 44730k
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1. BEROBLED

BUBEIRD ¥4 2 3 v (f94.243), RO L EFHR (56.3
), TZVAYOVEFRXAF Y ($16.75) OMHIZHEH
U7 (Fig.2). 345nm TO4H7 T, 275 nm TOHHT
LRI, BRABRHBOE—7 MBS hiEn-7z. 345
nm TOIVARI VKRB VAZAAF L OE—7 13275 nm
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TOBESED bREL, E—7BHIRERRRE D - 12,
S OREEEE— 7 mAEOMIZ0.2 ug/mL 2 525
pg/mL F THEBMENA Shi.

2. EERFMMEBOSHT

M AR AR U734, HPLC 7 u< b7 5 4
Lo VAZ AT v OEBALEIZE, 275 nm £345 nm D
WFhBA b IIEE -7 RBONE L -T2, —F, VAR
IV OEMALEICIE, 345 nm TRIGEEY -7 BAh -7
M, 275 nm TRITELE -7 084607z,

IAE VT AZHE 5 A TR U 72 35A O RILE# 4 275 nm T D4}
Wrehat U7 (Fig. 3). ZO#EE, YA ZAXAF %075
pg/mL IM4E % 72137.5 pg/mL MEEDRIE L7525 L5 IZik
MU BEoEIERRZ, ZhZENn60.7% (n=3) &K1'99.9

B (345 nm)
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Fig. 2 HPLC chromatograms of standards of diosmetin and diosmin
a: diosmin (1.25 pg/mL), b: diosmetin (1.25 pg/mL), 1.S.: internal standard benzoic acid (1.25 pg/mL). ODS column was used.
Mobile phase was methanol/water/acetic acid (47:53:5). Detector was conducted at 275 nm or 345 nm.
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Fig. 3 Area under the peak in diosmetin- or diosmin-added mouse plasma
Dosmetin (A) or diosmin (B) was added to mouse plasma. Final concentrations were 0.75 pg/mL or 7.5 pg/mL. Blank: No
addition. Each column is presented as a mean and S.E.(n = 3-5).



% (n=3) THo-7. —h, VAR VOEHRIE, WM
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3. PARAFUERBHOIIIN /O —ENEBIMEFD

CHRAAF DR
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WTid, VFRAF LV OBRBHLEICE—7 BRtishiih-
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ZS—PNHT B L, VF R I VOBEHBMEICE— 7 2
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Wr&345 nm TOMTTIE, 1ZIFFE UHEERE S, 304,
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A (Diosmetin ; 275 nm)

1 1.3 (1.29) ug/mL, 1.3 (1.35) ug/mL K& 8 0.7 (0.66)
pg/mL TH - 7z (Fig. b).
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Fig. 4 HPLC chromatograms of glucuronidase-treated plasma of diosmetin-administered mice
Blood was collected 0.5 h after oral administration of diosmetin at 100 mg/kg. @: diosmetin-related glucuronide,

@: diosmetin. L.S.: internal standard (benzoic acid).
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Fig. 5 Concentration of diosmetin in glucuronidase-treated mouse plasma
Concentrations of diosmetin in glucuronidase-treated mouse plasma were determined at 275 nm (A) and 345 nm (B).
Diosmetin was orally administered at 100 mg/kg. Each point is presented as a mean + S.E. of 3 mice.
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Fig. 6 HPLC chromatogram of glucuronidase-treated plasma of diosmin-administered mice (at 275 nm)
Blood was collected 4 h after oral administration of diosmin at 2 g/kg. Vehicle: 0.5% tween 80 solution. Symbols show the
retention time of diosmin (/\), diosmetin-related glucuronide (@) and diosmetin (<>). 1.S.: internal standard (benzoic acid).
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Fig. 7 HPLC chromatogram of glucuronidase-treated plasma of diosmin-administered mice (at 345 nm)
Blood was collected 4 h after oral administration of diosmin at 2 g/kg. Vehicle: 0.5% tween 80 solution. Symbols show the
retention time of diosmin (/\), diosmetin-related glucuronide (@) and diosmetin (<).
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Bl HIcfAEd 2 MG Sh T 3Y, £, 154
HRIE, VHRAFUT-DTNN T aFA REDF R AR
Fo-3-ZNraFrA RThHDERESINTNEY,

ZNVra U BREROSIO I nIT, MEE 7V o=

¥ —€ RT3 HESHN SN BY. 40, <Y 20l
TV o=y =B AT, R0 7V o vl
SEROEEERI Uiz, VA ZAF v OROBER, <
ZMAEFIZ DA ZAF VD E— 7 BRI E NI - 78,
< RMFEE TNV oy =BT B E, VX AAF
D= hEhi, £/, VARAFUEETT IO
MAEITIE, B G <Y T3 A SN OERRK S E— 7
N Eh, 2OE—27 @7V =y —BUNETREAIC
MRLIZZEMS, VARAF O IV7 o v BiEiko
E—7 &2 oni,

v FOBEY LEkC, AHO<Y 208Es, IA
ZAF RIS E, V0 o VAR E T S T
KHEELTWA D EEZ SN, 7V o= ¥ —BHaf
MAEFD YA+ Z A F v DOEERE, 100 mg/kg DFEOKE
3040 %121.3 pg/mL MAE & 0, 1 BRI IIFIZ R UK
=R L, 4 FRE%E, €08 1/2 ©0.7 ng/mL A1
5E0HHEBEIRL T,

E N TORWNEIREPIZETIE, YA X I v D10mg/kg D
BT, MHIcoA 2 vidRibEnimung, IF 22 F



oM E A, 1 RERI#ITH9400 ng/mL £ D, £ D,
KT LA s BERIICh 7 > TIIc oA 2 4 F
PR ENE ENSBENSBY. —H, Tv FOBS
U R L VA R O IR TR b I > TR
MEhzsEns®MEsbAoN2"Y. &512, Hlok hTO
WETE, VAZIvobT, b MISEIEER O v
AZXAF v RAONT, VFAAF L OTIVT o EE
ki shTna?,

4o, FBEATH B V4 X3 L ORNEEE <Y X TH
W BIThy, HEHIANMTRG SEEICIOA R
IUBRINENB ENS Ty FTOWE bHB EmD,
BH A WMBO <Y RO MIBEE SR E L., VA2
U0 2g/kg EVI) EAEOKROBEIIENLT, MFEF
VAR v ENhY, S oy —Er A T -
THET7 7V VTHBIIARAF  OE—7 BHENE
ot

ASRO<T ZOFERTIE, MPIZY4+ 23 vidwilish
T, 5y P TOMEY LREBERTH 7. VAR Y
BHETIVFAZRAF VRO DAZAF O T IV 7 v LR s
RRBIHENT, & FTOWMEY LRI BHERTH - 1.

ARlD < ZITE T 5 BN O 85925 T o il i 4
HiTld, VA ZAF v OFLERNEZROA, Y423
VOFALERIITENE WS RERTHh - 7. F, iz
FHETEIORIAZAAF U THL, TO7IV7 o v EE
REVHIHERTH > 72, FRHFHBEICEOTRREHIZKLE
M ITbn s 2 En s, HEROZGOHADIKNE
BIIOWTRAZROMETHRETH 5.
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Formulation Design of Chinese Herbal Extract Preparation
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Frld, EATFZETHEETIHRAPTORAOBBELZM I OOTHET 570, —RINE
[T R O BUESEE 2 0T, BMFIOMASDLEEZTLE LB EIT -7, £ORE,
IHFZEHRIMEAIE & b ICHRBIEERETERN T 2 2 & T, BB EN R AEZES 2 &
T&l, 51, ZOMMNANTFEREZRML, fTET 22 &T, MEECENELFZF Y
il Uic, APFEEMOTE S ITPEEA2SRET 21Tk, OMENMHERYF 7
TIVEEDBAFENAREIZIE B B L 5N 5.

Summary

We have studied the Formulation Design of Chinese Herbal Extract Preparation to pro-
duce an easily drinkable formula, using the commonly used machines in the field of phar-
maceutical industry. We prepared granule of Chinese Herbal Extract using fluidized bed
granulator, and the easily disintegrating tablet from the granule and highly designed
disintegrant. These results suggest that if the disintegration of the tablet is improved fur-
ther, it will be possible to develop the orally disintegrating tablet or chewable tablet con-
taining a combination of Chinese Herbal Extracts.

F—— R OREAAERE ; BEH T RE AT

Key words : Orally disintegrating tablets ; Chinese herbal extract preparation ;
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TR, INEPEMOBEITHTIMET FeT 5 v Rk
Folow, NPENEESE (ODEE) ¥ —FIHEDK AP
T XITHURE U 2 B DS O TR ST B, OD
BEPEY —HIIKZLTIRMTE S &b, SERIZHET
T 5 OIS S E O BF LK EIHIR O & 2 @&
FITHRA LT, RET FeET 5 v 20%ERHT

Table 2 O %AFTHIGE U7z, BeAIBER 240N FEEEIZ72 5 &
HITBE L7, TSR OETIZI, HEAL10 mm L% R
Bramuy, 15EH720400mg 2755 K5 1Cide Lz, &
7o, fFIEBEOEFAICOVT, WE (K= 7 NVF v h—
PC-30, RJHELED) ZRIE L7z,

Table 1 [EITWLJ;
3B TH B, ERE S T 50%
UL LSS, T A OB E LRk o 8k R TE 1 D-wv=h—J 38.5%
BWH X 252WET 28546 TR, MERRNE L BET Jilibe 2l 7azZKE Ry 5%
BB, HAPTORRORRHSEEETS 2. <0, RBYLAL T AMT VS VMg 4.5%
0 B 1 T B TR AP S T X B DO gig jijé‘x o
Dt + 27 7 VEEOBR A BN AgM L. HE5 - 257V i Mg 0.5%
T, TLoRYFEOTHEOREMAERICANE [ E & &t 100%
R TFZ | AFEEKETBEETIVLHIZONT, BNFIO
MALbEITLy, HEMICEN OB 2RA 7. Table 2 {THesft
THel o — U —sUTEeR (VELAS, (R45KEL1ERT
. 4 A 10 mm (FE%ER)
RIS f5AR 100 g
[Al§z% 10 rpm
1. EHEREFELTINADEITICEL DAL ORE FT8EE S kN
BT & LT, Table 112/ LcL7 2R L, # & 400 mg/Tablet




2. MEHEREIRELTIOADENEEORE (RE
{L&IDEIR)
2-1. &k
Table 3 DALF7400g % BN g &R (FL-LABO, 7 o
A v FEESER) 1THA A, FRKERE65°C, JAlE0.3 m3/min,
27 L —I7 —H0.1MPa, SV A LT —F0.22MPa T
RLEAT - 72, A7 V—IdHWRNEZ B U7k %0,
S0gDATFV—RIZELLS, X7V —0DAEL Lk
L., 72, Fa—EVIRUVTOEREREZBRS A <—T
FET 32 &icky, BRIIZRATV—%1T- 72 (EFH :
2080, 51k 0 108, RO AEHEURIE38TCE L, W
PR ORI A 1 mm T T L7z & O &Ykl 7z,

Table 3 EHIL ST

S ATEHELG T F B R 60.7%
HIRTE Fl D<= b—J 29.45%
WEER E L 3.6%
iz Sail 7% el N 5%
okt V—=<F 0.05%
ok 27 5a—Z 1.2%

& Ft 100%

1) FABETIV V< RV L, 2) WREEKA A B,
3) FAEAINY YT LEER
2-2. PR
Bon/ RO IEE, R0 mE2NE L k.

3. MEHESEEELTHITHRAA DR (FRIEFIDE
R
3-1. I8¢
2 TR oNIATER AN GREMEA - 7 (BT IV I Vi
<7 % v L) &L, Table4 1273 LL100 g % FF
L, Tableb O%&M:THlgE U7z, SeHIEEIX40N 12745
KXo wBlEe Uk, TSMHOERITIE, EE10 mm OEHE
RAEZM Wz, AJMHEE L+ XE&E LT, 200 mg S
T HEERIE Lk,

Table 4 T8 )7

SE SRR R 8 R0y A 82.4%
J % 15%
FABETIVI VEER T RV L 1.5%
VA 0.5%
25TV VBT TRV L 0.6%

& & 100%

KIS
OKE#HEE FaF o ToEiliio—2
(L-HPC fZ#b5 T.2E00)
QHINVEAFVAF IO —ZAHI YT A
(ECG-505  TLflissE k)
®7 o ZAARE R (Polyplasdon XL ISP)
@ a-{tTASA (SWELSTAR JHALEA 3 779V X))
B®7uXANAT—ZF MY T L
(KICCOLATE =F Y MLETHGR))

Table 5 §T85M:
n—% U — dTEekk (VELAS, BRA/KELERT)
BE10 mm (fE%E R)
100 g
10 rpm
3~5 kN
400 mg/Tablet

FTHEh%
& M
HoiA 5
(LR
FT8EE
HOoR
3-2. WPk

fron o geHl O, HiEEREEZNE Ui, A
HIEAERES (NT-2HS, & (L2EZEER) K O 1PN AR s g 3
#5 (ODT-101, &EZEW) %MW T6 53 2HIE L7,
7, MERIR—F TIVF v H—PC-30 (i HK T.06)
RO THIGE Ui,

RERHER

1. BEHEREET VLS & BLHOETIC S 558
et

FEH 1 ORRE Y, AEHELLF 2 EE0%MAT 5
WAL, RHTHRIC & 5 BB 2 Bt LIRESE, FEA o %
74y ® T ROBRONA VT 4 v I DRI, 8D

AHETH -7z, ThiE, T F RSO Wit H 5 T E
O ThbEEZONS, ZOHRLD, T 252E0E

Blad A5 CTIREFTEIC X 2 e ldWTH 5 52 5
Nns5.

2. NEHEREET LA LT BUHDEREHDRE

(FRENEHIDZEIR)

WRIZ, FREhE SRS E O T T S R O iR 24T - 72,
TSR A O TR AT O BE, EEO ST+ R
DEHEEE < T, WEMLAZ3.6% A L. B LAl
ELTHABT IV V= 7 % v L, BREKT A1
TABANY T LD 3EHEER W, i, ATV —F
BRI HWE 2B LIokE L, BIRXTV—ikEHO
TRATV—%Ffot. MRATV—EHRI A <—%2H0
TEY7OBEAFIHETEIEICLD, EWHEE20H, =
IEZ2I0METEEMHTR TV —425E L.

ZORER, WThoREMLAIEHWZUS TS, TF R
RT3 Z L ERTE, Table 6 Otk E oI
JIMER A5 2 ENTE 2, WTFNOLTT & REITEIC I35
NTHO, WMHNOOMENTOREMESRIFTH - 7.

3. MEHESZEET VLA LT BUH DITHRLS DIRET
(RRIEHIDEEIR)

wRIZ, 2 THoNERMmEMNT, Tabled DAL T

I8 24T » 7o, FTRLTTITITREMERI E LT AR T IV 3



Table 6 18 HHb O ¥k

iy 1 2 3

FREN LA TABT IV VR Mg BRI A 1 R AT IV L

R Bif Bir By

NI (g/cm?) 0.349 0.404 0.375

SEEPRLTEE (um) 159.1 135.2 128.4

e ] R HE AR 22 1.5 1.6 1.6

Table 7 §eHI Otk
s A B C D E F
IKEHEE Ko | AVRF AF
i L FUTOEN | Melo—2h | ZazEERY | a-bTA A Zii?ﬁéz
o — % 27 FN

FTEd: BIr By BIr BIf By BIr
AR (D) 22 min 4.6 min 3.8 min 2 min 10 min 9 min
%ﬁg%%&ﬁ%%& 5.0 min 4.9 min 2.7 min 7 min 5.5 min

VB 7R v L3.6% EBA LR 2 F O,
OFEMAZEZ 5 LT &k - T ARGE L7, £ OFEE,
WTNOUFIZBOTH AT 4 v F VI EOITEE N T T
BRAd 5 &K, Bleedn]fETH - 7o (Table 7).

SERI D RN 2 JE U7 kE 3, iR L o Tk
AR 232043 DL b EHed THED - 7203, BRI % %R
MTIBREAT S 2 &iTk D, BHEDFEMEO&ENR
Hoh, VINOERITHI0LNICHE L. 20
5B, 7OARE NV ZI5%EA UIclL D O kA
KbENTEY, ROHERRLSG T2 2UN, OEAN
HtgigealiRgs < 3 LN O gtk side S iz (Table 7).
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Z

A, BT ERETIRET BT O FEETE I EN 728
FIOBESZM ARG 270, AMEHESIF 2218 E
TBETIVILEEHOCTEREIT- 72, fEHlosEE LT,
EITHEERE LcE 23, 2+ 20REEOF S S8
koAt U, SRR #TH -2, TF X EEEERS
THUFHOBEITHEIC L2 BEEINETHEEHEZL 5N 5.
D, REIEEREE O, TR O ER AT -
7o, ZORER, WEMLHE 3%, BRI oKL Ry
L %MA L, HOFEMHET, KTHREHEST S &
Ck 0, BERICEN TR MBS o, DT
PRI Z O, BRI 2 16% %ML T8 T 5 2 &1
X o T, et R O ICEN bR o BEE Dl fE T H -
7o, 60T, HHEAIORALZ THBUIHER, 7o0x
RE N VARG U OEESR 6BN TS I &M
e &Ent, 7 oxXKE K3 - R ITEN 75

HERTHOY, VEOKERNL, BHLUCHESTSE
THAINERIZ & BHIAEBIRICK D KBRA L, AiELsEA
T EEZoNS, LALANRS, BET 3RO
MBI, BRIOREMEIIOVWTRABORETH 5.
AR OFRGFERE & &1, MEHEGZFRE]ET 5,
RAH URd WBFIOFAF I, BELTHL FETH 5.

X ®

D AR iz, TR RENEEICE T 2 FREE s
OD ¢ @ K — A D L85 o |, NIKKEI Drug
Information, 4, 43-45 (2010)

2) By FERE, B B— 78 XKE K (Kolidon
CL 7' L — N) OWEAb EZREE & N i lse ~ o
A, BB ARA B 21(4), 435-440 (2012)
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Studies on cultivation method of Angelica acutiloba Kitagawa using paper pot

Takayuki TAMURA, Masaaki TAKATA, Isamu OE

E #

A, By —ICBOTIEROMBTOBEMETEREPTHIZL > TLELHMERTE
ROEEDEEN T, £ 2T, BEEENEL, hORMERNE Y FOBEWHIEEHET S EAEHNIC,
R=X=Ry bEHWICENEEBE U, 8 HIZHREL, BIZTbTICEN LIckE, JF
BOPFHR R v MEETREEGC I EITLD, EFERIIO%TH - 72, BUEOEMMEITIXHEDY
ORI AEBLTO RN -72b0D, EMEBEOEEIRIFT, BENBINETIHETETON
ZEAY, TF25BTOARRRTOBMKICEG LI EMnS, AHAEREE L THFT
3.

Summary

By the current seedling raising method for Angelica acutiloba Kitagawa, a required num-
ber of seedlings were not provided according to an insect damage and a drought in recent
years. Therefore, for the purpose of establishing the new efficient seedling raising method,
usefulness of paper pot was examined. Sowing is carried out in August, and the seedlings
were raised without additional fertilizer. As a result, survival rate of the seedlings was 99%,
the examination seedling exceeded the habitual method in the yield whose trial calculation
was made synthetically. And the extract content also suited the standard of The Japanese
Pharmacopoeia (Sixteenth Edition).

These results indicate the possibility that the seedling raising method using paper pot is

useful.

F——K: bYE, CHH, K—S—Fy b

Key words : Japanese Angelica Root, Seedling raising, Paper pot

W DY Ry ) ) 13, SE168GEH AR LY LT,
[HR16) £, ) 1I28WT, [ b ¥ Angelica acutiloba
Kitagawa X3k v 14 b7 F Angelica acutiloba Kitagawa
var. sugiyamae Hikino O %, @, HZ@EL L7cbDT
b5 EHEIN, B, HAEREDRARREIZHO
LNBHEHFIAEAIZ U E LT, i, i, SREOE
MEWF LT ORGITRASN S, HATHASN S
Mhild, PO TRATHHEETS - 72, FR22EEZD
I RFAEY TIIN6T4 b o DIERERD 5 BHIT6% )8
FEMSDMAMEL > T3S, HRROMN Lo, H
WS DL KRS ST B0, HEEOMIE LT 5
124, BUEOREFLEORhHRN, BIMLBBLETH 5.

FERiYITH B N F A acutiloba DFEFE, @H, £
LT lAEMAEFT S AW EZRICBML, ZOHFEORKIC
WRENHES 5. FLEEHWEYIES L v 5 —TR, FERE
EWVAETHEETE S L5, FHEEMO—BRELTILAE
HEHOMHRZT > TE /e, BUERTE TR, TEROMBTO

BHTHIFEAEMIET B &L, BREEENLELET
ZHEME SN T,

L L, Fk22, 234, xF VLY (BTS5YH
Fogh) ckrfaHs, BHOWARICE 2 TFHMEK
T, BEHEDOT0% L LOMMSHIET 5 2 Easkei7c.
B TOBENICIE, REROTEICHTI2ROFENH D,
WA B HEOSEEPSFETH 5.

OEROFEIZIEEBFICL > TEHNKE L, THDR
A b FRREETH 5720, PEICK DO EFRIE
1o e A ME L THENmMBEZILRE S5 2850,

QEFRDIENHIETOBF M MmBEOILKIE, FREEDEH
S, WOk, HORE, BEOANEHOHTT A v
RS E L,

QI T DR HFI O WAE I N F A S TH IR,

@FFITH L THEGDTOHRTRBIRNTH 72, &
IR DLW & B R R MK,



Ol —MHNTLHOEENAE TR 5120, BHE (K
X 1 5~8mm) FIIEIWERNT EZLEND L, FT,
HEHICRIZTEBERNNZ L, BEEIE S L,

ZIT, BREFEOFHIIH 6N ER— =Ky b FF
HINTEn 7Bl OBMAESH) 20T, LEitoaT
DOREEWR LS DY FOBHEEMENLT 52 EE2HMN
&L, BEABRETT - 7.

N—=s"=H vy ML, MEROZEOMSFHA BT KM
OHITHEAESNTE D, MEzAEL, i, Halck,
BRI 3 — AR OMEKIT L, MK LTSS, C
NoOMAITLY, LIALOREMRRNYFESN B (& D).

& 1 R=N—=Ry ~OF = EFRABEZRISEE CORE

N—"—FKy b O fig ik nl HE 70 R
FIRO WD LA O, ® ®
BHANR—RT, HUK, BREIZNRE O, Q0 0 @

HIAM 72D D .5 — 5 THE 5 Sl
BHTHY, HOKESSIDHD 720D, & ®
REHT O i OGNS AE, [ & 0 HILE

M.

HKHOBMIZONTIE, 10mm L EOKRWEERMN T 5
EREZED L 5 7ok, WM TIRMNAIEE LTRIHTE R
3B &M, —fIAEES EBDIZVREIELT,
[6~8mm] Z#EMHUOH OB E LTS

RERTTIE

1. %
(DT
B INEE YRS v 7 — 1B 0 TFK234E 8 H
IERFE L7 b7 F A. acutiloba T
(2)R—=R=FRy b
H AT A BB o Bk [V -1
H#1.9 cm, &X13 cm
GOHT
R IFH, JohF xRt
pH : 6.5, N 150mg, P 400mg, K 100mg (1 L 247 9)

2. ¥#&E - BHE

FRk244: 6 H29H KU 8 H 1 H, RXR—sX—Ky MH
TAEFEEL, KR 3MTOBEBL, MELLA.
Yy —DFEWHA T AT ZANICES, HEEUKT (2
Z Mok, 1B 21E (8K, 178, %1550 M) THML
7. 8H1HBIFHE LI bDIZd20TE, FEEFk, Bithtk v
NEWE U, RBRELSK 1, HRITIE, SHEKITH 2 1
KB EHMBI&E Lk, 12HICRBENCBEIL, B4

OB~ DOEME THuE Uc. ThiE TOM, BRI S
-7z,

3. Tt -8
(D (10a470)
W RRIAHES00 kg, W AIK100 kg, @R AIK60 kg,
LBkt (N:P:K=15:15:15) 40 kg
(2) Fmk
H:ME90 cm, MEI20 cm,
(3) " Al
SER254E 4 H12H, #kRI25cm, 4&i40cm® F K
VREZ T, SRATUTHKSAZ 1A T D, RS % ok
T TREDIZERE L 72,
(DB (10a470)
6 HIZihi50 kg, #BEREAIK20 kg, ALK
(N:P:K=15:15:15) 30 kg%, 8 HIZILEIEE
(N:P:K=15:15:15) 20 kg% i L 7z.

H< LT

4. SAE

PRR254E 4 H12H, EHATO W OAFR, oK%
AL, B 9 H23HIZZ—#42 0 LiF TR
HEEZRAAE L, BoobRFIIH2HICREL, &<+
EHOE LT ET B L, 2 HI4HITE@E L EITL,
L szl Ul tg, HEEEE L.

5. I+RE8, LREEDIE

Fk264E 9 H23HIZIR D IO A& L7z 5 bk, RU1LH
25 HITULHE U 7ok S BA I FHRY S EEB O 3 BRITO W
T, 1R EITmRICUTEBE Ui, HER, H16WUE
H ASE 5 7 LR SR BRI HE U TN U 7z,

1. BHDEE
(D Fpk244F 6 H29H #E D 1
7TH23HMSRIENIEE D, 8 H6 HIT 3IFIEFLT
DS TRAEDL A TS/ (K1), 8 H13H, A
BrcUIMr S 2 g A Ucfowd, #ekfi o i
TEH ST ECA, XFVLVIH (BT Y HEHEDOHR)
BHOM -1 (M2). Zo#%, HEICEREHET S
oo, HPEHLOPIZHE > T3 IcdELIT i3 i
TEY, WEFIEESLho7, FIELETOEMEES
ZFtted, 06 H2OHBEROE 3 ik L.
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T R=N—Ry hTRFLEIVF

(1818 : ER2456H29H, #&% : 8A6AH)

7 H 9 .11

2 bUOFERELERFULCE

(hT SV HEDHR)
(2)Fk244E 8 H 1 HEFFED

8 H23HM» S EFMIhZE 0, 9 H 3 HIZIZIFIELETO
Mk TRIFMMER TE /. 6 H2OH MO THMENFE
H Ui, BEFBRICIRR Yy NEWELIEZ A, |
FRRONT, 1IHIEK3 DX ITEBLE.

B B % FR254E 4 H12H 128 3 EFRIT
99% TdH - 72 (140086 D 5 B 1381 ARKD A AFE) . HREALT
DORZF23mm, WOEXF128cmTH-7c (VT
b n=30).

qu_j
"_.-"ﬂ

ST

B3 ~N—N—RyhbTEHELEIDF
(181 : FR2458A1H, &% :

11H25H)

2. TEHERDES
280 KDNR—/"—Ky Mii%E 1 KFOEML, ROF
%92 L 7z,
(D) H R
ERR254E 9 H23H oA T, HLi, 324cm T
Hote (n=30). FH, HiEHOEEMEAELR 5 B
RO, O -7, EROEWOEE AT O, W
DE A PE U ISR, WEEIT107.0 g, % T25.5
g, HEFE0238%THo-72 (n=5). HE, IDLx
DRI, FBICASKITRR T 2 HIE S ERE Y, )Y
- 72 BEBRITKIEL, HEETHRWGERE Ui, H&RD
EBHERREZR 412, KEEZOM FHOMK T %K 5 1
R

1l
R=]
m

g

4 FEHEROLEFRSR
(REHE © FR25%F4R120, & 9A23H)

<

B5 ROEFKR
(i - FR25FAR120, B 9A23M)




(2) A

ER L7280 D H B, BOWIDSE 5m OAGF
SORRIZ DN TIE, FAEMRIE L, 2 L5 72200%%
Db, WHEE TITHIE U7k 7 8k (5%4.0%) T,
ZOMDFERTHIIE L7z 9 ¥k A2 AT 5 &, 168k

AW TH -7, HEPED 5 HREELTIC &, 1958
DI B, 1TIRPIFEVRET, HfFHRIZILEUTH - 72,

SER254E 11 H 25 HITUNHE U 7o bk %, RSB L
(K 6), P26 3 H 7 HICERBEZRELLEZA, 1
BR247-0 O F13525 g TH -7 (n=179).

R=_—=FRvy FTHH L, #HHLUREMEIZOWT,
10 a TOFK: (5,0008%) 1B L, HiTHE (MG T
B, B EHBUIEREL 2 1TRT.

3. IFREERVEZERE
(D=F2E=

FRIFEAE (9 H) TH7bkTI3FEE42.2% (n=5), I
fE (11H) THAHKTIITE468% (n=3) TH-7.
HE LIcToD, HFE16DHEIETH 5 35.0% LU
Fizd#A Uik,
(2) He Ak =

A (9 H) THAKTIRFEILT% (n=5), I
H(11H) THIkRTIRTET2% (n=3) Th -1,

&: 34 5 6 1 B SRR 21305 6 0B KL 2B N IEM
! sl

6 ~—/S—Ky  EICLBEREND+

£2 R=N—Ry FEEERVETEDNERDLLE

Z

R=N=Ry FEHOT I FOHEHERFT LIcEI A,
P24 6 HIZHEE L2 DIZ 2P0 TIEHREFEITLDITE
A EDHDKEIE U 7o hs, FFHICHid R v M EPE Ul
T8 HEHoOM cRERR oL, Thid, #
BARALTORBOIEE VT E0 D, RBEFRIC
BRHASINZ FEAM IR T, MENRE LI EEZ SN S,
T BB OBURTIE, iRk y MEET
52 EWENETRTH D ENERTE .

FH244E 8 HIcHEfE L, BIEEFTITHH LR —/3—
Ry ML, BUE 4 HoERRICE, RIGEBO KNS 2523
mm Th O, HITEOEMAMN D 5~8 mm &Iigd 5 &
LU TOMOETH -7, 8 HITHHET 254121, 4
%, BIEORNBLETHIEEZONS. R——FKy
N OERIBOEF I ONTIE, EITHEO M &L T,
5~8 HoH LTS » Tinvieds, 9 HEITR 5 LiF &
AEEDREL o1z, ZOHMSEONIAEROEREZE
ITEOWMEHKT 5 &, 1 HRUCDDERBHIEHITH S
N, HERNIEETH 722 ENS, 10a 720 IiE
KRBT 2 &, 145D, BEMIZ kB -7, 20
FRELTE, EITEOMTEEEN S —EOEI LT
#HL, EhiE TAIRETIPITRET 201t L,
NR—=X—=Ry bTEHRIZEBOIESB T EMEZ oM 57
OIZ, ROEENMIEAERL, ZOBROEBEMNIEATH -
Tl ENEEREIN 5.

HEOLF ZEEIZONTIE, R—X—Ky b THEHWL,
TEaBO 9 HoFRRELCILAONETH oL T
DL T, HF16DHME (35.0%L L) @A LS
Emo, BMEEHIZBWTS, X—~_"—=Ry NEWHEFAMT
hBEEZOND.

UboZ Eo, KEWMEIETEL D EFERNEL,
HEPSHRMIZETE 2ENIFEET 0G5, 00
DEMBEMAFHR I N EEIC S, BETHMBR—r1—
Ry MHPEIEOEKICHFETE2b0EZZ o0 5.

o EEORR
ik HOKS | HBHR | iy | M WE )L, 10 a Bt
% 18)
(%}%ﬁﬁ) 5 ~8 mm 180 #k 8.6 % 110#% | 61.1% | 582¢ 177.8 kg
NR—/N—FR vy b Z?fm 200 ¥k 4.0 % 179% | 91.8% | 525¢ 241.0 kg
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7o, TR, REFBRICEPER Y NOWENNLETH B
&, SABETEINAETbRLE, BIEOEMEFICIZH
FORIICEBLREOWI ENHONEL 5/, INSWVET
botcboo, EMBEOLEFIBIFT, BENTIETIE
Witk coliZ ERY, T+ 25ETHORI6OHKEIC
WELZ &b, AFHBENLEE L TAFTE 5.
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AKEDOETFITEEL, R——%vy FEHICMET 2 28
BAERWICIE F U MNATEBOE A RS ST S A
BIEOHE £ v & — LBV IEES, WFEY 7Y — 5 —ZEHK
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2) HARBGA SRR Ly, RO SR R S A R
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[ER2SFENHT — S EREMEERER] BXERE
External quality control for laboratories of pharmaceutical companies in 2013
Prak &Ewl, Bl -, KF #@il
Kenji TAKEBAYASHI, Yoichi YOKOTA and Mikiya OHTO

I3 2 RS ESBILE RN S MO 2R L TE D, P24 T2EE 37 (6,083EM) &b, X574
ZESFIN TS, TOREDTZDICWM O MO NEHIED 1 D& UT, “FRR2EAHEE (L RS 5 2 TE LR 2
T MBS S0t (WEEHEM oM ERE) MMESSh Ty, BRNBEMCEOHMNEZN LS50,
Ber BHIK AR L THEEZATHS, TO—BELT, HKEFEATINREERLSS EoNFET, BANEEE
O SWE BB A RIS A B A S U, IR NSRS 2 O SRR A A ) O A I O B R A AT O RS A K
2VEEMNSFREL T B,

K21~ 244 IT B T, ERRER, BB OHERRRT EEc BRRE I L TEBL TE Y. F25
ERFIZBOTE, BEXDEMEL TOSMBRIEHOIEMZ, #ircil p HRU/KS ORBRIEH 28 U TIME L, KRBT
KA R O RERREE2EfH L 72D T, ZOBEIISOVLTHRET S

1. REAHE

(D) BRI H R o5l 1k
RERIHHE, L (1)-7 232NV E VR CREEKES MY 7 L0 pH R, 7 UKo ksRs, L7 5
EY Y ok, Ty Y5 FoEERR, ORMS RxF9 L8R EERBR L VY BHE2HR, USP 7L K
=V vEoEtERE Lic (FREBR). 4k, pH, /K4, @, &8 GEATBBSEREREDR) c>0nTiE, il
WA AR ME E LTHYL, SIS EREAIS D - 1.
HEBRTTRIT OV TIE, BAE R CHEARGR R TEOET R /7 5 LESOIREEABL TR E, HTOETIRT-
72y, HARMICIZHBICHE U FikE Uiz, iEHEBRICOVLTIE, USPF+ ) 7L —%— (FL K=V U8 OB
HiEicHE U ik & Uik,

®HRBEARUVSIMEREHEFICONT

%ﬁ SRBEH TN g (T 52%

pH L(+)-T A IVE Uk pH &t 29

pH dlvS Sall SR pH &t 29

e S K VED L) KR CREE ) 23

w8 il Y EEVED A 27
i e .

B TR e L ) Ty 53R PICEEERE, HZkRb 29

guzg | ERMHPLC), HEMmAMAR | HRE NS X% FV LMK HPLC, w2t pH &t 30

B R B USP 7L K=V vk wINEtEREE,  IERE 13

2) R va—i

k254 7 H29 HIC KRR 2 btk U, SINaS8Icali ik 23] U CalR 520 U, X~ O B Rk
HEURE9H 6 HE L, MENFZ LD LD TR (3) OHEICKVFHM L, & OFHlifsRICIG U TR,
YRR R ORI S 2 I U7e. £72, 12HI0HICHREZZRHM L, SME3EITH U TRHEREFAL, SEE
HAEFT- 12,



(3) FFAMi STk
D) 5 EER DA o BRI H o S 5 ik
fERR# 1 % T Grubbs O HEEIZ X DRE AT, BEMEHW ST — 7 #FH Lictk, 1SO/IEC Guide 43
(JIS Q 0043) IZfewy, B /N2 MEDOHE 1 UMM QL, HIWMIEQIKIATVT v Q2ho6ROLIITZ R

a7 %R THE L.
Z= (Xi—Q2) / {(Q3—Q1) X 0.7413}
| Z 1=2 ik
2<1 Z 1=3 SEbLu(®
| Z 1>3 AN (%) #Xi L B BMAZEDREH

2) ¥ Bk o Rty 7k
USPF+ V7 V—%— (FUF=V 8, vv b QIL136) DRAETHANL /.

CORETTE I SoREPS NN
Las (1 Z 1>3]) 713 USP BERHES) OEFITHLTE, FHEKHE (For— b EREBEEMoHEE) &
UUEIRE A FRT A EE b, BBRAKE L. £/, [2<1 Z 1=3] 0¥FHId LT, HFHKFHE R O U
Lrgiille, 617, HlBREZRE LA AEGoELEROHRRERA L [2<] Z 1=3] O¥ED o, FilEs
Ro@mEE%Z, PIEBRO QL Q2KRUQ3AZMVTZAaTARKML, MHERML .

2. BRERUER
(1) L()-7 23V E Vo pH Bk
RGeS OB R O Eiis 8D 72wz, Mt s pHEAHWTZ Z2aT7A2BEH LZED A, 20405 B,
| Z 1>3083%k, 2<I Z 1=383thThH-7. £/, 5t HEBREELIcEZ A, 443 Z 122 TH -7,
(K 1~3 1)

2.65

26 © olRH | 4 olEE |

955 =« 2A0H 3 m2HE |
P~y ’

25 2

. |V | FriE 7

pH 28 7 o\ 21
24 o . o
8 " mo ' o ° ! 7:7 0

2 —— o ., 1213141516171

2.3 . . . -1

2.95 =y . = .9 |

A ) (o) ? -

2.2 3 y \

01234567 891011121314151617181920212223242526272829 -4
WEEHAES  [Q:(zl>3 EERES O [z]>3

() :2<|Z]=3 (:2<|Z]=3

1:L(+)-7RAA)LE VEBED pH HEROIHEE 2:L(H)-7RANEVEDpHEBRD Z X7

BEDLLLGH) - WEEE BEbLLIH)
\ / B R 2 (3%t) . ﬁa& (5&) K J B R 2 (0%t)

— - B RB(1 D) -
O EIFR 7 R S P& AR A

3:L(H)-7RA)LE VD pH HERDFFEIER



HABRAEEL TS Z 1>2 TH -7z LT LT, FHICFERBERCIELE 2T &2 5, HARRTl Z |
<2 LY, FRABRRORBNELERICRERD 52 ENgh -7 (A—alk%2E LTS 1 HER T pH2.32
M pH2.2612315).

| Z 1>20bDic 20 TiE, HBgs Bz ad) ORENEHBRETICEE L Nd 20T, L%
HEG EEMAGEARET I ENBREEZZ ohtc, £, pHEEKRICK 2KIEAWEYNICHEMT 5 /o1, &
DR ITRIE (W1 713 pH FHERR &R PHAIKR O IREZEIZ 2 CLINIZT A 2 72 E) 1220 Th, MEEAMREOMLE
RELENEETHDL EEZ SN

(2) Rlg/kZFEF MY 7 LD pH Kbk
(D) EFBEICZRAaT2EBLILEZA, 206D B, | Z >3 @ EL-7ch, 2<I Z 1S3 W1 TH-7k. =
O 1 EABREELIEZA, | Z =2 TH-7. (K4~6%MK)

835 N
5 olHH R ‘:’.
* 1 2AH - b ®
8.2 . o 7
B2 ——" o i =
2 . o 5 -
pH 815 +a=u . ° 8 [ \ 7
81 ‘ o . : o
1 5 o ° —o
8.05 ‘e ° ' ° . .
: o o © ° L4
8 . o1 °
L] . a
7.95 % . .
79 .
012345678 91011121314151617181920212223242526272829 O |Z| =
O:lz/>3 MR % O3 o< |zl =3
Mg EE | 2<|zl=3 = - =
4: REEKEZET Y D LAD pH HEROMEE 5: REARFFUYTADpHRERODZ 237
; ‘ ; O3 R(28%) - FERAE / ‘\ O3 R(29%)
BEEHLLED) . BEHLLOM)
B R 2 (0%1) &ijﬁg B A 2 (0%h)
- BRBR(1 4D

BIEIEY S5 S

PERRBRAL il R

6 : IKEKEZRT MU DU AD pH HERDFHEFER

(3) 7 = Y R—I/KFI D K53 akR
23tko 5 B, | Z 1>3 583 4,
Thote. (W7~9SH)

KA E N S DIZH>NTIE, ABRENOEEN G - 7o & E BRI B U ieEnd 5 0T, BRI
RRCIEZE L CTERT 2 Z EMBEEEZ oN. Fi, ZEZRPOKGDRAZ LT 272010, WBRHEDHELR

RIS HRIEIZ DN T B RIEE ST ODERT 5 ENEEEE L Sh.

4) 27 7 EY Yo

2<| Z 1=3 24k TH - 7.

274D 5 B, | Z I>3 W24k, 2<| Z I3 MW 24LTh -7z,

2 Th-7. (KI0~128H)

7, AR EFEBLIcE S A, £T Z =2

Fho, AEPHRBREER LI EZ A, 3HM Z =
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R 7: 0T B—KINYDKDPEHERDHREE ®8: T VEE—KIDKSHBRDZXT
OBR(8H) - FHEHE /‘\ D% R (224)
BEEHLLV2%) @EEHLLD)
B RGH) e BRE201)
-HRRBR(41D)
G RS FRRRBR L AG R
9 : I EE—KIDKSEHERDF MR
194 3
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i O 1z>3 MR EHES | O:2]>3
Oy 2<|z) <3 Cr:2<z|=3
K10: R)T77EYU D O/SREBROREE K11: 2N 77EUS OMaHBROZ X7
/‘\ O3 2 (23%h) - RERE ; ‘ ; O 2 (2611)
BEEHLLQ) . &g*ﬁg BEEHLLNOH)
B i 2 (241) B RiER(4t)
k J - HRB(41D) \/

BIEIER TS

PFRRBRAL il R

K12: R 77 EU S ORSRHEBROEMER



AR OIRN S DI DT, R O HTHEIE O A7 M0 5 R AR R BB L Ch itk s 50T, HIF
DNH % HERS 2 & & 61T, HRMAEIEERZ O TREOERKRIEEHERT 5 2 EAEREER o,

(5) 7% VT I FoEaERE CGRIMTHIBOLREERNE L)

201D B, | Z 1>302%k, 2<| Z 1324 TH o7, Fiz, St ERABREFEMLIEZA, £TI Z1=2
Th -7z, (K13~15BH8)

| Z 1>20DbDIZ20 T, WEDEORAPCHMMAL L E0GBREFICEBE Ui d 50D T, FHNCE
HAREOKTY V295 ELTRAZIEL, BFIREHERCBE THOEEZBYNICEfiT 2 C EPEETH L EH

Zohi.
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s - O QD;
N il o) Ll
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K13 : 74V S I FOEERBROREE K14: 74V S ROEERBENDZRI7

/‘T DR (5% - RERE /‘\ O R (8%
BEHLLQI) . BEHLLLGH)
BFHR 1) SeEEN BEHROH)
- BRBR(31D)

ICIERY s S FRABR R G R

®15: 74V S I FOESHROTEER

(6) HJF b7 & F4 LM D& il (HPLC) M OVH & i 22 3 5%

EEBBRITONTIR, 30405 B, | Z (>3-, 2<| Z 1S3 W44 TH -7, 12 ERRZHNM L
N, 1 ZI1S2 @ BSEM-T2. (K16~18BH)

EREDENE D REFOMEAELHENA T TH -7 2 B EMN, GREOE NS O IIIEERKOFHEIC 2
AIRH -T2 £ ED, HABHERICHE U ciEtEdd 2 0T, HBREOHBAEMROEGAITEZY K — M 24 %
RITBRELT, INSOEEEBEYNITINEND B EEFZ o,

VAT LA (VAT LEBRERICHEYS R CTHRBI L T A 2 EEEN D S HINTHRICBESN T 53
B 2o TRIFESESEGLTED, BETI2HEBMEOY -7 L0458 b BIFTH - 7.

BRmARBICOVLTE, 2o EMAHBICHEALTED, FRiEER shah -7k,

(7) USP 7'V F =V VB D T
134 (ABY > 70 v 7 atl, FEH L7V 07 94D 05 b, BMEAT L (FEY L 7Y v 7)) BAEEA,
EERETHO 14 (HBY > 70 V7)) BAEAETH -7, F7, O 2 nHRREIMLcEZ A, HETH -
fo. (M19~2181K)
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HEhY > 7)) 7 OGEIZREEHELD, T > 7)) 0 7O IZEAEIE S D 73 EGUBRE RIS U o6tk
MhHBDT, WEOPHFEPA T+ VR, RTHBREOEIEICOOTRENT AR T2 I ENHEELEEZ N
7.

3. £&£0

AL U TIF93.3% MG (| Z 1=3 £/ USPES) THY, HiEE (944%) L FFRBEEOHETH /. &
7o, SAEEF B U ARBRIEHTH 5 [pH (L(+)-7 X )VE VER) | KU [/KS ] 12250 T, BaRBiET
HBICHEMbST, | Z >3 1ELEE2EDTED, 2<I Z 13 & 1#HEELEH T, pHAIEICBWTIZ 4L,
TEWH pHHEKTH - 722 &8, IKGIMEICBOTBENS ORI TH - 7o 2 &A%, BELTORIEENEZ SN
3.

LoL, A#EE (1 Z1>3 72X USPAHES) ORERIEANHRBRELEML, I5122< Z 1=3 0L PBHLL
1 (657%) PEHABREFLELTCEMLUILI &0, SMEEOUEEITINT BRI ITEANE SN, i, KA,
YEEFRER O HRBRFICL D, K2 0SMEERIRFSHERE ( Z 12 F/23 USP#ES) 2185 LM TEDT,
BMioBR/ES LA LIcEBZOoNE, S%kEd, KEERCHESINE E2MBL T, BANREAEORBREM IO L
Lz OKEDOHFFICHG L, BHNERETEXED S SHWBRBIIO>WITF &,

X

D Sflk s 5, BHE—, HITsel, SURESE0 mEEHIM 2R & U7 AR SR, &I ILIRE R TEITaER,
39, 69-76
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1. REO#PE
FKIESEWIIE 32, 19-27 (2014)

HPLC 0 s Hrig it s B4 2 8 GF 6 )
— MR IT D0 T —

WA AW, SIS mp gy, hSE B, MEOKE, YR Hh,
RO W, ORI E36, vl B BPA Eh, BOH

U VERAEAITH ZAAMILDO T 7+ 2704 ROERBKOY VY 2 O HAERFHO 0 H = o 08D TR O %
Hifbiz 2T, HPLC il g% ODS 47 7 L& Ki#% 5 um, WE4.6mm, £ X150mm A S48 Sum, HE4.6mm,
FE&75mmICEFE T2 EICL DR L, ZOKE, miE iU Ti Cadenza CD-C18 (Imtakt) i2&k b, SHDO T 7 +
Z278aA FELTY Y aviROE— 7 BNREACHEEL, TR & 121350 % B T & 72, &#FITH WL TIE, CAPCELL
PAK Cis UG120 (&%), YMC-PACK ODS-A (YMC), L-Column 2 ODS (CERID) MEIFSFES AR L, 20T REH
30 %~ 50 % I FET H - 72,

RIEHITE 32, 28-33 (2014)

kA2 a< 757 4 — (HPLC) HirofhBRikizowvT
— 7V A Y HBEEZ OB B Y 5 h 5 AAIRE RO
WAEHEMP B IZ 3R & W 72 2 3 B R R0 1 —

er K K1, Bk wE B OKEHE, N W, B OB i SxF,
AR S, HIE MEE, FER ALy, R¥ R, ME

1. WEARRE, HERVEM'E Th 2 BREMEIESR O HPLC O HF(LE K 2 720, TERDA A v _RTBICEZ, WTIVh
VS S LAERWICTIVA ) B EIFIC K 2 9EE2ER U 7chs, ZOMAEICE TOMENK 7. £ 2 T4, 3
O DI T VAV A Z L&, TIVA ) EBEIFHEM:T300R OFEHERKOIEAETTS & & T, MAMEERGEL
& A, Triart C18 (YMC) 128\ T, BIfafEEME SN,

2. WERERIZ X 2 598 T D HPLC M7 T, 20 OB INBICNEEMBE A RE T 5 2 ENE L, DDA
MINERM ERBEENZ . £2 T, WHIBTRINO » 30K E E2NEEYE E LT TENIE, R RToli®E
WEENGET ZMEICEOTS, MK TRNEEYE 2R ETE, HMHOEHKIC LN E EF2 . T I THRE
M ASHKD HPLC H#ricbs 0T, Hf 1l SE2NEEWE E L THY, 7+ A A — 7 LA RS T, S4ME RO
BUIRO R 2175 & & & Ute, #RRS O EHEPRRIPRIZOWTHRI Lic & 25, BIHFEHEMNE O, KEDHE
JAPEASRIE S h e,



FREEHRWIFE 33, 34-38 (2014)

IKFRERZHCEBEET7 s VA a—F 4 v 7 %0 KET

Kb —th, WA EE, 2 ARk, L ORY, AH AE, IR B, JEN Gh, BFO HEER,
R KWL S Kal, ik L, s EK, N AR, MO, haE 353 i AT,
WiE Sl kI FE

IKROHFKN 2T GIRE T 4 VL a—F 4 v 7 kAR5 EARNE LT, KROBRELET—7 1 v 7 iHIT
HbHreToAo—ABBRIT AT IVIANTBEL 27V (HPMCAS) ML, M7 4 VLo a—F ¢ v 7 EE THER%E
iT-7.

ZOER, TRFIHY FUMBEICHT AR T VA a—F 4 v 7Tk, OHPMCAS iBikiEEA27%E L, @l
I UCTHPMCAS 2 5% La—7 4 V7 5% T, @RARDENIHESNTOROIEORNI—T 4 7N
TABZ EEER LK. ¥iZ, HPMCAS OO —7 4 Y 7IZBWTIE, T OBMERSENCALER Z EMS, BIRBE
KLU, HFRIBEE RS REBEN ST —T 4 VT2 ENEHEBETHSEELON 5.

FREEHFIE 33, 53-58 (2014)
T34 veS53Iv 220 Na=r (YSZ) TEEF1 0 B %
HIOIEM, bR SR, KJE BB, EE R, L HOKER

PERDOITEFNIEH S h T 288N, SKDILIZRRESIN B 74 2 ClBEM 2 CoEMEHEhTHhE. L
LIRS, HFOETFREENICXOANERDO 7 oLt v F13, FIREERENQRS I ETREONEDE, BIEPEIEMERFAIS L -
TEESNWGL, §E2RETIHBEOMENMELTWS, 22T, SRIFHZCHELLT A VS Iy 7V VaZT
(YSZ) T8I 2T, ZTOHEEEMRAL L. HFOMAEERGET 5700, B0 v FFh 2 0 CTAERT
62,1457 2w ML, ¥4 ZRHFA (SKD11+HCr) ROV NI =T HOMAMEIEMZ1T - 7. ZOFEE, YLa=7FHE
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