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The intestinal bacteria, Eubacterium sp. and Bifidobacterium sp., participate in the metabolism of active kampo-in-
gredients, glycyrrhizin (GL), sennoside (SEN) and baicalin (BL). Since antibiotics and bacterial preparations, Bi-
fidobacterium longum (LAC-B®), Clostridium butyricum (MIYA-BM®), and Streptococcus faecalis
(BIOFERMIN®), affect the bacterial population in intestinal bacterial flora, metabolism of the active kampo-in-
gredients in the bacterial flora may be altered by their combined administration. We investigated 1199 prescriptions in-
cluding kampo-medicines for 308 patients. Combination use of kampo-medicines with antibiotics and bacterial prepara-
tions occurred with 7% and 10% of the kampo-prescription, respectively. Most antibiotics have activity against intesti-
nal bacteria, except that cephems and macrolides are not active against to E. coli. This means that antibiotics may lower
the metabolism of GL, SEN and BL when administered in combination. On the other hand, it is also highly possible that
bacterial preparations increase the number of Eubacterium sp. and Bifidobacterium sp., resulting in enhanced meta-
bolism of GL and SEN when they are used concomitantly with kampo-medicines. The present results suggested that the
drug interactions of kampo-medicines with antibiotics and bacterial preparations should be confirmed in clinical studies.
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Table 1. Biotransformation of Kampo-Ingredients by Intestinal Bacteria
Herbs Active ingredients Metabolites Intestinal bacteria Enzyme
Aloe Aloesin, Aloeresin AV Aloesone — glucosidase
Barbaloin? Aloe-emodin anthrone  Eubacterium glucosidase
Aconiti Tuber Aconitine? Lipoaconitine Bacteroides, Clostridi- —
um, Klebsiella
Anemarrhenae Rhizo- Mangiferin? Northyriol — glucosidase

ma
Aristolochiae Fructus

Bupleuri Radix
Carthami Flos

Aristolochic acid?

Saikosaponin?
Safflor yellow BV

N-Hydroxyaristolac-
tam, Aristolactam

Saikogenin

Carthamin, Hydroxy—
safflor yellow A

Gardeniae Fructus Geniposide? Genipin
Gardenoside? Gardenogenin

YGlycyrrhizae Radix Glycyrrhizin? Glycyrrhetic acid

Ginseng Radix Ginsenoside? Protopanaxadiol

Magnoliae Cortex Magnolol? Isomagnolol

Paeoniae Radix Albiflorin? Albimetabolin
Paeoniflorin? Paeonimetabolin I, II

Plantaginis Semen Aucubin? Aucubigenin

YRhei Rhizoma, Sennae  Sennoside! Sennidin

Folium Sennidin? Rheinanthrone

YScutellariae Radix Baicalin? Baicalein

Sophorae Flos Rutin? Quercetin

Swertiae Herba Homoorientin? Luteolin, Eriodictyol
Swertiamarin? Erythrocentaurin, Gen-

tianine

Eubacterium
*Eubacterium
Eubacterium

Bacteroides, Lac-
tobacillus

Bacteroides, Bifidobac-
terium

*Bifidobacterium
*Peptostreptococcus

*E. coli, *Streptococ-
cus

Bacteroides, Strep-
tococcus

B-glucosidase
B-glucosidase
f-glucuronidase
fS-glucosidase

f-glucosidase, esterase

fS-glucosidase
reductase
f-glucuronidase

fS-glucosidase

glucosidase
f-glucosidase

: Target herbs of the present study, *: Target bacteria of the present study.
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EFHIN TWAEAEIIEH THO . DL
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D, RWT, %5194, 2K - RegH=E

aminoglycoside
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Table 2. Combination Use of Kampo—Medicine and Antibiotics

Number of prescriptions

Kampo—prescription

(n) CEP QL ML PC PN AG TC ST
Hochu-ekki-to 23 13 5 5
Sairei—to 19 4 1 7 1 1 1
Juzen—taiho—to 9 1 1 4 1 2
Daio—kanzo—to 9 5 4
Saiko—keishi-to 8 3 2 2 1
Rikkunshi-to 8 3 1 4
Sho-saiko—to 6 1 5
Dai—saiko—to 1 1
Unsei-in 1 1
Total 84 31 20 17 10 3 1 1 1

CEP: cephem, QL: quinolone, ML: macrolide, PC: penicilline, PN: penem, AG: aminoglycoside, TC: tetracycline, ST: sulfamethoxazole trimethoprim.

Table 3. Effects of Antibiotics on Bacteria, Eubacterium sp., Bifidobacterium sp., Peptostreptococcus sp., Streptococcus sp., E. coli

Bacteria
Antibiotics
Eubacterium sp. Bifidobacterium sp. Peptostreptococcus sp. Streptococcus sp. E. coli
CEP CCL +~+ +~+ —~+ —~+ —~+
CFIX ne ne +~H - 1
CFDN +~+ + +~+ + +
CFTM-PI —~+ ne + —~+ —~+
CPDX-PR + ne +~+ —~+ —~+
CTM-HE ne ne + — H
CFPN-PI + + +~+H + —~+
CDTR-PI +~t ne +~4 - H#
QL TFLX +~4 + +~+ +~+ H#
LVFX + ne +~+ —~+ +
CPFX H +~+ +~+ +~+ +
ML EM +~+ + +~+ —~+ —~+
CAM + + +~+H —~+ —~+
RXM + + —~+ —~+4 —~+
PC  AMPC ne ne + 1 —~ 4t
ABPC + + + —~+ —~+
SBTPC ne ne 1 1 +~H
PN FRPM + + + —~4 —~4
AG KM +~+ + +~+ —~+ +~+
TC MINO +~+ ne +~+ +~+ +~+
ST ST ne ne ne +~+ 1t

—: resistant, +: weakly susceptible, H : susceptible, ne: not examined. CEP: cephem, QL: quinolone, ML: macrolide, PC: penicilline, PN: penem, AG:
aminoglycoside, TC: tetracycline, ST: sulfamethoxazole trimethoprim, CCL: cefaclor, CFIX: cefixime, CFDN: cefdinir, CFTM~-PI: cefteram pivoxil, CPDX—
PR: cefpodoxime proxetil ,CTM-HE: cefotiam hexetil, CFPN-PI: cefcapene pivoxil, CDTR-PI: cefditoren pivoxil, TFLX: tosufloxacin, LVFX: levofloxacin,
CPFX: ciprofloxacin, EM: erythromycin, CAM: clarithromycin, RXM: roxithromycin, AMPC: amoxicillin, ABPC: ampicillin, SBTPC: sultamicillin, FRPM:
faropenem, KM: kanamycin, MINO: minocycline.

B 9K, SRR - NE TG 8 KDIETH - 7. 2. MAEYMEOBERNMEICHT 2REENE %
RBUHLSG DL - A EDEIR, #PR<s BRICOFH S N=hiEME OB A AR 2T 5
ECEP ZOMHTHD, RNWTHEEERLEPCHRT N B Eubacterium &, Bifidobacterium &, Pe-

Holz. ptostreptococcus &, Streptococcus J& & TN E. coli
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Table 4.

Combination Use of Kampo—Medicine and Bacterial Preparations

Kampo—prescription

Number of prescriptions

(n) LAC-B® MIYA-BM® BIOFERMIN®

Hochu—ekki-to 46 38 5 3
Juzen—taiho—-to 24 10 10 4
Sairei—to 16 12 2 2
Daio—kanzo-to 8 6 2
Saiko—keishi—to 7 6 1
Sho-saiko-to 6 6
Rikkunshi-to 3 3
Ninjin—to 3 3
Unsei—in 1 1
Total 114 84 20 10

Table 5. Effects of Bacterial Preparations on Intestinal Bacteria Flora

Bacterial preparations

Change in the bacteria in the intestine

Change in the enzymatic activity

LAC-B®

Bifidobacterium sp. -glucuronidase
(Bifidobacterium longum) L 2 b-e ¢
MIYA-BM® Bifidobacterium sp. 1
L. . . no data
(Clostridium butyricum) Eubacterium sp. 1
BIOFERMIN® St.reptococcu.s sp. 1
. Bifidobacterium sp. 1 no data
(Streptococcus faecalis) .
E. coli l

W9 BHIEE 2 Table 31R L7z, FEAED
PUEME ISR 2 U TS 2R L7223,
PAEYEOREEICE > TRt ERTd0bH > 2.
Eubacterium J&\Zxf LT, 1F&AEDHIAEYEITIR
WHIETEME 2R L =88, cefteram pivoxil 1213 ffif 14
ZRTTF—FbHH o=, [FEKIZ, Peptostreptococ-
cus J&1Z%t U T cefaclor 2z O roxithromyein v it %
ERTTF—YHHo . E£7=, Streptococcus J&IT
*9 % CEP %, ML 2K AG %, E. coli IZxd
% ML %72 ERE O RO PLAEYE D2 R
i HRO LN, ZDXDIT, PiEWEOREIC
Lo THIREHIZRARD, X512, HUERAEFO
A THPRIEEIIR BRSO H > .

3. EHFELEFRFNOHARE RAELSHE
1199 # (E#F$ 308 4) D55, 1148 (10%) 1
AEHBFINHERL SN TV, ZONRIE, T
JE—=®84 K, IV BM®20#, EAF7 I3 >®10
MTdHo7 (Tabled). EFEHAIEHROLPEHST
NZEH T, fhE<BE 46K THD, RNT,

TRKRED 24 K, ST 16 M7z ENAE R & OF
AENTWiz, mBIEHAG DL > lAaHE
X, WHRRRBET Y 7 E—CD 38 8, KNTLHES
BETYIE—RTHo /.

4. SHNFOBEAMEICSZDHE  FEERIC
Ot SN EEEAD), EHERRS Z2R#T 205
WHIE I 5 A 28 % Table S IT/R L=, Tv 7
Y —®\X Bifidobacterium longum 8% TdH O, HEHii
BEI2E o T, IBNMEEICB T D Bifidobacteri-
um BOEIGNEML,Y -7 )V 7 0 =5 — BN
DL EDOMEND > 7. Y 2T BM®IZ Clostridi-
um butyricum BF|TH U, i 51X > T Bi-
fidobacterium J&, Eubacterium g DENZH 75
.60 B4 7 )V I 283 Streptococcus faecalis HL
K| Td 0, Bifidobacterium J&, Streptococcus J&7n
winL, E. colil3iAd 5.9

% £
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BRI AEE TR AR ST
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13, Streptococcus JgI1Zxt L T CEP % & Of ML %,
E. coli 17 LT ML RIZMM M Z RIMHA2H D,
HEEZZUEFELOHMAITBNWT, BLA#HICH
A B EIMOPUENE L L TOhRnWETHIE
ni-.

EREEAOT Yy 7 E—C IV BM® EF 7z
I 293, #EEi& 51X > T, Bifidobacterium Jg D
Wmzs72579.579 LaN>T, REHELPK
G DE D IBREGHESELOHMAITBNT,
SEN Rt Z @52 & FHIEND. £/, 2V
BM®3E i % 512 & o T Eubacterium J& D3 ¥E N
290DT, TERKMGPEZGORIOIBHESHHE
FHEEDOFRIZBWT, GLAGHDEMATHIE N
5. —F, Ty rZE=SZHBNME -7 ro=
Y-t EZEZRTFIEDEOREIND D720, YEH
RS0 /NETA D K D IR EE S /A & OHEH
ZBWTBLAHOBEAZEZB=S5TETFHESND.

GL, BL X' SEN OR#ANDTHIEN D ZE %
DERSE (FUEME R AREAD O AEHE TR
9 & Table 612722, SEIOUAFHEITBNT, H#f
KB & CEP ROBFMUT & ino iy, T
5 DOt HIC KD firh iR @ GL AGHHA T %
EEZGNZ. £, EREEFEOHHITENT
W, EBELET v I E—CORNENEN D T
n, I rE=CR TNy —tEEKTFS
BH5EOREINH B0, HFHITKD BL R#HN
BT BHEEZSNT.

PLEO#ERMNS, EHAERS OB ET S
EEZ SN D PUAEYE S LR EF O OF HFERENEH 5
MIZie o7z, PERAE S = PiEmE AR AN
T ORI X > THRIR D ORI KA TN R
BB ENTHEINE, Lirl, 26D T,
HL<ETOHHAME OHHETEMNEN S RDIZDHDTH

Table 6. Effects of Antibiotics and Bacterial Preparations on
the Metabolism of Active Ingredients in the Intestinal Bac-
teria Flora

Metabolism of active ingredients

Active
ingredients Increase Decrease No change
Glycyrrhizin -~ MIYA-BM® CEP, QL, ML
PC, PN, AG
TC
Baicalin QL, PC, PN CEP, ML
AG, TC, ST
LAC-B®
Sennoside LAC-B® CEP, QL, ML
MIYA-BM® PC, PN, AG
BIOFERMIN® TC

D, EBICHAEME ZRH L 2858 O BRSO
B EREEL DO TIEARN, BB DS
ZDOWTSH, BNMEENE(LT HITIIHL2EED
HGRGNNETH D ENREISINTHD, P
F BRI <ICHHELVER AYRRAL T 2 nIREME IR L.
ZDXIIT, FEEOPFHBRIZONWTIE, AH%ERE
AL EEGHABRICLORAETIHENH D EH
Z, MEtEED TN,
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