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Rifampicin today is an indespensable drug along with isoniazid for the control of tuberculosis,
and the drug at present is usually prescribed as the combination of rifampicin and isoniazid. In such
situation, a few adverse reactions of rifampicin have become apparent. Feverish reaction which is
often observed in the first half of the first week of the daily administration, is noticed as an adverse re-
action of rifampicin. Previously we have pointed out the following facts: the desacetylation of rifam-
picin is most active in the first day of daily administration, and then decreases markedly, day by day,
within the first week. Therefore, we established the hypothesis that there could be a close relation-
ship between the metabolic production of desacetyl-rifampicin and the fever observed in the first admin-
istration.

First of all, the metabolism of rifampicin in man was investigated, as detailed as possible, in 27
hospital patients with lung tuberculosis and 12 healthy persons. The desacetylation of rifampicin
in each subject was estimated by determining the ratio of desacetyl-rifampicin to total rifampicin, in
the urinary rifampicin,

635 tubercular patients treated with some regimens including rifampicin, and 313 tubercular patients
treated without rifampicin as a control were statistically investigated as for the incidence of the feverish
reaction.

Since some tubercular patients showed a psychosis of emotional disorder and at the same time a
marked increase in the desacetylation, especially, during a prolonged daily administration of rifam-
picin, the detailed observations on the phenomenon were also carried out through the study.

Tt is neccessary to clarify first the essential features of the metabolism of rifampicin in man upon
the administration of 450 mg rifampicin in a single dose. We will only discuss here our studies on
the elimination of the drug and its metabolites in the urine and feaces. The metabolism of rifampicin
in a healthy person can be summarized as follows:

1) The greater part of rifampicin, given orally, is transformed into water-soluble metabolites
including desacetyl-rifampicin, and then excreted readily in the urine and feaces.

2) Recovery as intact rifampicin is approximately 10% of the dose, and it is found mainly in
the urine.

3) Rifampicin glucuronide seems to be the major metabolite, and is found predominantly in
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the feaces.

4) Total recovery of the drug from the 24-hour urine and feaces is above 809, of the dose.

5) Excretion as desacetyl-rifampicin in the 24-hour urine and feaces is approximately 13%, and
there is no significant difference between the amounts found in the urine and feaces.

6) Presence of a metabolic regulation, remarkable in the first week of the daily administration,
is revealed in the kinetic study on the rifampicin metabolism in man.

7) Individual differences in the metabolism of rifampicin are noticed, and a large variation from
10 to 369, in the ratio of desacetyl-rifampicin to total rifampicin in the urine is of interest.

For the development of the present study, we first investigated statistically the number of patients
attacked by feverish reaction between the rifampicin treated group and the control group. However,
this comparison was made in the first week of daily administration of the drugs. Although, of course,
no tubercular patient was treated with rifampicin alone, 229, of the rifampicin patients showed the
feverish reaction, against only 6.4% of the non-rifampicin patients. Furthermore, in the group of
27 patients and 12 healthy persons treated by rifampicin, it was observed that the feverish reaction
occurred nearly exclusively in the subjects with desacetylation rates above 309, whereas with the rates
below 209, never developed the fever.

Incidentally we also found that a few patients showed an emotional disorder characterized by
mental irritation. This seemed to be a rifampicin psychosis, developed during the prolonged daily
administration of rifampicin. Characteristically, their rates of desacetylation were above 40%, and
a mild fever from 37 to 38°C continued daily, during the occurrence of the psychosis. These adverse
reactions, however, were not serious, and always disappeared completely by stopping the rifampicin
administration.

In view for further checking whether desacetyl-rifampicin is the cause of the adverse reaction in
man, or not, 300 mg of chemically pure desacetyl-rifampicin was administered orally to a healthy sub-
ject who had formaly shown the feverish reaction and a higher desacetylation rate by the rifampicin
administration. As expected, the fever developed upon administration of the desacetyl-rifampicin,
but it was slight. This result is probably due to the fact that the blood level of desacetyl-rifampicin
was too low to induce the typical adverse reaction, because of slow intestinal absorption, and difficult
transfer to the circulating blood.

In patients being treated in an intermittent fashion with rifampicin, for example, twice a week,
feverish reaction was occasionally manifested several times on the day of the dosage. This was also
temporal and not serious, as it disappeared spontaneously in the course of the treatment. This kind
of adverse reaction has hitherto been accounted for an immunological reaction to rifampicin, but we
believe that it also may be due to the mischief of desacetyl-rifampicin. The characteristic picture
may be probably explained by the delay in the metabolic regulation of rifampicin from desacetyla-
tion to glucuronidation under the intermittent administration.

In conclusion,

1) In man, the main metabolic pathway of rifampicin was not desacetylation but glucuronida-
tion.

2) The desacetylation of rifampicin was most active in the first administration of the drug, and
always decreased markedly, day by day, in the first week of the daily administration.

3) The feverish reaction from 37 to 38°C was conspicuous in frequency in the patients treated
with antitubercular drugs including rifampicin. Most of the subjects who were attacked by the fever-
ish reaction among 39 tested subjects showed higher rate of the desacetylation than 309%,.

4) Active desacetylation of rifampicin was nearly always limited to the very early stage of the
daily administration of the drug. However, in rare case, the desacetylation was accelerated through
the daily administration of the drug, and among these cases, a continuous fever of at most 38°C and/

or and emotional disorder was often observed.
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Table 1. The Amount of Rifampicin Found in 24 Hour-urine and -faeces After the Oral
Administration of 450 mg Rifampicin in a Normal Adult Male Subject

Urine Faeces Total Recovery rate
Intact rifampicin [ 67. 00 mg 20. 46 mg 87.46 mg 19.44%
Desacetyl-rifampicin§ ‘ 33. 96 mg 24, 57 mg 58. 53 mg 13.01%
Water-soluble metabolite$§ 32. 22 mg 216. 44 mg 248. 66 mg 55.26%
Total 133. 18 mg 261.47 mg 394. 65 mg 87.70%
Recovery rate 29.60% 58.10% 87.70%

Note § : The quantity indicated was converted to original rifampicin.
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Fig. 1. Hypothetic metabolic pathways of
rifampicin.
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Fig. 2. Hours after the oral administration of 450
mg rifampicin Follow-up studies on the metabolism
of rifampicin investigated in a healthy subject
during daily administrations of rifampicin.
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Fig. 3. Metabolic regulation in the rifampicin me-
tabolism in man through the repeated administra-
tions of rifampicin.
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Fig. 4. Serial changes in the metabolism of rifam-
picin in a patient happened an emotional disorder
during daily administrations of rifampicin (450
mg/day).

RECHFEOREEZ L T2 &, £ LTELMAL
D3, RFP R Lix 5T R - 5 X xF o
EEZNEOE D LB he U CiRd i & & S
LTRSS R,

6. Desacetyl-RFP (DA-RFP) #mc k5 f o %

i

DA-RFP A3 & BIfFASE O B2 RE T 5
TEBIEZ A L L2, DA-RFP o JF o Bk 1 23 5 b £\
RFP oGz 35\ C, 2 EIEA 0 R EIg
ZFEER (ME) & L, DA-RFP o BlfsAREIC D\ C
D FERIIRE A AT,

C DBIERGIRE R P 0% 6 £ ERER TABRR DR
HTH, BEEICRE DR 26455, B2
BEOHTWARWT &, RHEETHEEN T\ - %%
BHONUDMWR LS 2T, By RFP g0y
L, 4WHRETE % BT EMIZHERL, & RFP &
DA-RFP L& ZhFThERE L, DA-RFP n4HFR%H
D, ThEBEGEHDFE (37C~37.5C) DEES,
WE TS, BEHRO BRI RS 25k
TN, ToREELER LK,

FORRE, K512 &b L 5ic, DA-RFP o4t
E230% H BT HITIIF DI & A LI FEER Y B 2D
T, 0RO TIXE L FREBED 2 720 & 5 KR
HIBRAER ] 5312 & h, DA-RFP o glfE AR A IE
HUSL T B B A 157,



1981 ® 12 1

ek, X5 IFEEYERE, ZOBELRETREL
Fo X 5T, HEHVIE L 38CEBTE AR D EEET,
ESTCH D A2 ARBELADND, LD T—
oA BECRE bR B hE 2 EYS
WTHA D, .

7. Desacetyl-RFP IR X % 22

Desacetyl-RFP 2NEWEAAHKBTHE 0B LD,
AR R E R ST LS, B TR
Bz desacetyl-RFP 300mg % 1 BRI ¥, D
B MK E S ST 5 DR BTRI,

40}

Feverish reaction

= Positive
o Negative

xxé;x % %
o s emoce o
oU +§ o8

Desacetylation rate of rifampicin (%)
oD
S
T
e®se -u;

101 °

) \ Sum
7/9 ¢ 3/17 F 0/13 10/39=25.6%
0 L Lt ' L1
Above 30% i Above { Above10%
20%
Groups classified in the desacetylation rate of rifampicin

Fig. 5. Relationship between the feverish reaction
happened and the desacetylation rate of rifampicin.

(mg/hr)

}\'Ical

Body temperature (°C)
w
3

Slight headache

===

Serum |
rifampicin

w
>
T
ol

583

KeicE &diobDi, ZOBEERETHD, FELT
SR LTI I e R A ICRES e s27ens,
EORWER 2 ME T 5 G e a8 b D& ATX
WTHALS, TDXHITESEFAREHCTOWTL, kB
FHL ML E RS desacetyl-RFP 04 < ILJAERITHE
RCBATT BN TD DN TR 2ich & Bbh
%o

DX SRR I FIOBETEE T LILWE
TSR ERE 23T 50, REEDL IR IhT
VB SRV ZERMEI R TN CETH D, »0RIE
FAoBhd b LT L0k 2T 5 AMRER
BENL, ThOME—MORATH B L, FEELRME
FEEL L TH2 T IR LI,

R ET, OBETIETFENSOHMRENE B%w‘:o
7t desacetyl-RFP D Z%a P & COBZIC
b BT, R RFP REHETERIEEDE f%ﬁ
HEXRBE 2 EWE 2 ETHO, bLIDZ ENEEL
e, desacetyl-RFP (IA(AN THIZT £ F L3
RFP #JUELL 5 2 FIHEME AR 5,

feREE L LT, KEZIZ A\ 7o desacetyl-RFP #l
it RFP (34 &HET (7 r ek ABROHE
EBCHESR), ¥R RFP o i, RHELRHR
I b benzene-hexane (1/1) THiH Lx7cd D ET 528,
ZDHETIEE S THI5 %13 & @ desacetyl-RFP 4§
2B BH 5L, ZOBEEETETREILLC EE

DREOWISHC L RS &, FBlc RFP @R
BIVECHER LD B &4 1 h, RFP ARk EET
X\ D THOT,

RFP (% o-acetyl hTH 51, B H\WILILEBNES
ks Dz &L TFHEINEA, desacetyl-RFP 7
+F Izt & { transacetylase D JJ&fE D eldh
Ee bW Th A 5, iUl RFP & desacetyl-RFP

Meal

g l
/ _Body temperature (°C)

lcv<1 Total amount of rifampicin found in each hour urine

z . ..
\White part : Desacetyl-rifampicin

| R S e B e
w 3
a

S =N W s U1 O

<<

1..,2

Serum rifampicin level (mcg/ml)
Total amount of rifampicin in each hour urine

§0 10 1112 13141516 1718 19 20 21

Hours after the oral administration of 300 mg desacetyl-rifampicin

Fig. 6.

The serum rifampicin level, the urinary excretion of rifampicin

and clinical pictures after the oral administration of 300 mg chemical
desacetyl-rifampicin, in a healthy subject.
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Fig. 7. The number ratio of the subjects attacked with feverish reaction
to the full number of hospital patients investigated.

Table 2. Contents of the Prescribed Antituberculotic
Drugs in the Cases Presented a Feverish
Reaction within a Few Days after the
Beginning of Chemotherapy

(Rifampicin group)

Contents Case number

RFP+4INH-SM 52
RFP+INH-EB
RFP+INH
RFP+4INH-+SM+EB
RFP+INH+KM
RFP+INH+KM+EB
RFP

RFP4INH+PAS
RFP+INH+VM
RFP+INH+CS
RFP+CS

—
(€]

o = NN wL

Total 86

(Non-Rifampicin group)

Contents Case number
INH+SM+-EB 9
INH-SM+PAS 6
INH-+EB 2
INH--PAS 1
INH+EB+TH 1
INH-+Tb+4-CS 1
Total 20
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