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METABOLISM OF RIFAMPICIN IN THE HUMAN BODY (2nd report)
—INITIAL CHANGE OF THE RIFAMPICIN METABOLISM, ITS GLUCURONIDATION
AND ITS ENZYMATIC OXIDATION IN THE STOMACH—
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For the full understanding of rifampicin (RFP) as an excellent antituberculous drug,
and for the prevention against of its adverse reactions, actual status of human RFP
metabolism as investigated ‘with special emphasis on its marked changes in the first week
of daily administrations.

Pharmacokinetic observations of RFP metabolism were made by multiple deter-

. minations of RFP and its metabolites (desacetyl RFP, 3—formylrifamycin SV and water—
soluble metabolite) in the urine after a single dose of oral administration of 4560 mg RFP
in a healthy person. Urinary RFP and its metabolites were selectively extracted in organic
solvents respectively, and determined photometrically.

A good reproducibility of RFP metabolism was confirmed by repeated examinations
in the same subject. The peak of free RFP excretion was always found in the second urine
of hourly urinations, and its excretion diminished in a hyperbolic curve. Although the
urinary excretion of desacetyl RFP was not so much as was expected, its peak was seen in
conjunction with the intake of meal, and such a high peak after taking meal was observed
only in the early stage, i. e. the 1st or 2nd administration of RFP, and thereafter, no such
peak during its continued administration. This may be explained by the enterohepatic cir-
culation of desacetyl RFP which developed in the rather early stage of its treatment. 3—
Formylrifamycin SV was always detected even in fresh urine, and its amount was less
than 6 mg in 24 hour urine in most cases examined. Apparent acceleration of RFP metab-
olism was observed in the first week of daily administrations of the drug. This accelera-
tion was considered to be caused by the enzyme induction for the drug metabolism, how-
ever, unexpected result by the accelerated metabolism of RFP was characterized by much
faster disappearance of desacetyl RFP rather than that of free RFP. A water—soluble
RFP metabolite was separated from RFP urine through the secondary extraction with
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benzylalcohol succeeding the isoamylalcohol extraction of all free RFP and desacetyl RFP.
Its urinary excretion was also increased clearly after a meal intake as incase of desacetyl
RFP, but the increase appeared after the increase of desacetyl RFP. The establishment of
this water—soluble metabolite as glucuronide was confirmed in the present study, and it
was demonstrated that this metabolite was markedly produced in the RFP metabolism
after phenobarbital loading. Moreover, the salivary oxidase activated in acid condition of
the stomach oxidized RFP into RFP quinone which is less absorbable in the intestine.
Pharmacokinetic investigations of the RFP metabolism in man through the multiple
determination of its urinary excretions revealed that there was complicated and varied
metabolic mechanisms, such as enzymatic oxidation of RFP in the stomach prior to its
intestinal absorption, biliary excretion as desacetyl RFP and/or RFP glucuronide, and
remarkable acceleration of RFP metabolism characterized as active treatment of desacetyl
RFP, by the enzyme induction which was introduced in the first week of daily administra-

tion of RFP.
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EFEoRkbEWEE STV,

flifs %Ikt d % RFP OB RIEEIRE, ZoRE
HOBIICE BT ERVS ETHROHMYID, KT
BB OEYORBEEL R L CFMELES D
TRBWDW g, RFP S8R (5%
SEBERSMKGER) ABRcEHBiGEshTak
M AKNTO C OEYNKT T B 0E oA %
MBI EBLICIER, ZORRIBBAD, TOREICKHT
BEUEHIGIC b EEEI BDTH %,

ANEEGCORY RFP 2 & 538, $£7/:& 5 0
LEdELTVAENE, SHTFLORETNERINTY
BERVAE,

RFP ORITEHDORIEE A BEAZ OIS S &
S, = ORSHEBOMNPORNE 0T, R
RLE RS Lok, KRS0 B 2 BIcRBT 5
5w EOREMBRE I SEHS Y, CoEYEZTAN
BAEGRDEE EVE, 2ORBOHMA & XHIEDOEHE
&M OREY 5209,

FHEOE—HY kS SEOME TR, HERS DY
1% 1 BRI A 5 C ORYIRHOE L WERHIZILICE
BL, 20oR#OEHER OB ERT 5R+H RFP ©
S EBRZOFARE LTEHL, ZoRIcESE,
RFP © Z5htt 0 B & BIWERRIE IS b BRE-EIC
i, CORYEEOMESELE, Toxbo—gERdD
BAEREE T ICHET %,

7 &
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it THIHE N AHEZEISHL D TH D, 2l
DREHEHOEREL (1/D) &, H£FT % desacetyl
RFP O % #7140 A, free RFP % & 2 filiHAL
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0t 2L, BBEkEDEET S ligroine B TEE
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Fig.1. Absorption Spectrum of the Cu—chelate of 3—formyl-
rifamycin SV Extracted in Ligroine.
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Fig.2. Absorption Spectrum of the Urinary Water—
soluble RFP Metabolite Extracted Benzylalcohol.
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Fig.3—1. Absorption Spectrum of the Ether Extracts of
Glucuronic Acid Colored with Naphthoresorcinol HCl

Reagent.
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Fig.3—2. Calibration Curve for the Determination
of Glucuronic Acid.
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Fig.4-1. Each Serial Excretion of REP and its Metabolites in Repeated
Examinations of the REP Metabolism at Intervals of Prolongated Period.
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BEE IR OBEOHENI B LN % £ TOYKIER I
WTHRgICEB S h, Znb 2 HBA TR T
5L ONBHREEZ 5, Tk Hhlt vy — v T,
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bDEALNB,
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Urinary excretion amount of water-soluble metabolite
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Water—soluble metabolite

Hours following a single dose of 450 mg RFP

Fig.5. Marked Decreases in each Urinary Excretion of
RFP and its Metabolites in the First Week of Daily Ad-
ministrations of 450 mg RFP.
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RFP AiRZ ORIt & 115 RFP & desacetyl
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BERYT, ORMBEREEEEESH OHHTS
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» o RFP AR L 5 < Ofild % &V Bkt & & HEkRe L
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desacetyl RFP D& & D zhZTh 1 ~ 282 &8
h BBk & I,
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Fig. 6. Marked Acceleration of the RFP Metabolism in
the First Week of Daily Administrations of 450 mg RFP.
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mg, % OERIE 11.15 % 1535, F—oWRET
RFP 450 mg AR TH 91 mg, < DEIRF 20 % & I
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Fig. 8. Change in Each Urinary Excretion Amount
of Free RFP, Desacetyl RFP, Total RFP and Water—
Soluble RFP Metabolite in the First Week of the
Intermittent Administrations (T wice a week) of

450 mg RFP.
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Fig. 9. Influence of the phenobarbital Loading on the RFP

Metabolism.

Phenobarbital loading : 0.1 g phenobarbital. was given dai-

ly for 4 days before investigation of the RFP metabolism.
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Fig. 10. Remarkable Increase in the Urinary
Excretion of Water—Soluble RFP Metabolite in the
RFP Metabolism under Phenobarbital Loading.

3 -Formyl rifamycin SV excreted in urine
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Fig.11. Urinary Excretion Amounts of 3—Formyl-
rifamycin SV in 24 Hour Urine after a Single
Dose of 450 mg RFP in Fasting Morning.
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Fig. 12. Serial Excretion of 3—Formylrifamy-
cin SV into the Urines Following a Single

Dose of RFP.
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Fig. 13. Urinary Excretion Amount of Water—
Soluble RFP Metabolite and Glucuronic Acid

as its Glucuronide.
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Fig. 14. Correlationship between Amounts of Water—
Soluble RFP Metabolite and Glucuronic Acid in
Each Hourly Benzylalcohol Extracts.

Indicated Number Shows Each Kind of Hourly
Urines Sampled Serially.

mg /24 hr. urine
—@— Total RFP 50.17
—o— Free RFP 6.82
——+— Desacetyl RFP 43.35
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T Serum RFP

Urinary excretion amount of RFP
(mg/{ hour urine)
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Hours following a single dose of 450 mg desacetyl RFP

Fig.15. Urinary Excretion of Desacetyl RFP
and its Metabolites, and Serum RFP Levels
after a Single Dose of 450 mg Desacetyl RFP
before Breakfast.
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Fig.16. Enzymatic Oxidation of RFP by Human Salivary
Oxidase in Stomach Acid.

100 mcg RFP was treated with 0.05—-1.4ml of human
saliva in stomach acid below pH 2, at 37C for15 min., then
was extracted in isoamylalcohol at pH 7, and both absor-
bances at 530 and 475nm of the isoamylalcohol
were measured for the determination of the enzymatic oxi-

extracts

2.0

dation of RFP.
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Fig. 17. Urinary Excretion Amount of RFP and Des-
acetyl RFP,and Serum RFP Levels after a Single Dose
of 450 mg RFP or 450 mg RFP—quinone.

—<-serum RFP level, —o—mg/hr. and[__1mg/24 hrs. after a

single dose of 450 mg RFP.

--serum RFP level, —e— mg/hr. and il mg /24 hrs. after a
single dose of 450 mg RFP quinone.
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Fig.18. Metabolic Path—way of Rifampicin in Man.
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