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Studies on the protein binding of antituberculous drugs were carried out by using equilibrium
dialysis method to clarify several clinical problems on the interaction between drugs and protein.

The results were as follows:

1) The factors related to the protein binding rates of sera to PAS were the concentration of
drugs and protein in sera, the ratio of the volume in external and internal compartments, etc. As
nearly the same binding rates of serum protein to PAS were obtained both in wvivo and in wvitro
under the same PAS concentration, the data in this report were obtained mainly by in witro
method.

2) The binding rates of sera to antituberculous drugs were generally low values, while RFP
and PAS showed relatively higher rates than other drugs.

3) Marked individual variations were observed in the binding rates of sera to PAS and RFP,
and the binding rates of sera to PAS significantly correlated with the concentration of albumin
in sera, while such a significant correlation was not seen in the case of RFP. The significant
correlation however, was found between the binding ratio of RFP and the concentration of
cholesterol in sera. The binding rates and binding index of sera to PAS in patients showing
PAS-allergy were significantly higher than that in patients showing no PAS-allergy.

4) Eight drugs were tested as serum binding displacing agents and it was found that PAS
was displaced only by phenylbutazon and dichlorfenack Na in high concentration of 300ug/ml.

5) Significant negative correlation was seen between the binding rates of sera to PAS and
the rates of acetylation of PAS.

6) EB scarcely bound to sera, while it showed relatively high binding rates to blood cells.
As EB concentration in cells was higher and its duration was longer than those in sera when EB
was administered orally, it was suggested that the maintenance of EB concentration in blood was
attributed to the binding of EB to cells. There were some individual variations on the RFP bind-
ing rates to cells, and a case of tuberculosis showing the highest rate had attack of pancytopenia.

7) No marked correlation was found between the drug concentration in tissues and the

binding rates of EB or RFP to each tissue in rat, administered orally these drugs, while the

* From the Department of Internal Medicine, School of Medicine, Keio University, 35 Shinanomachi,
Shinjukuku, Tokyo 160 Japan.
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concentration of several chemotherapeutic agents in tissues could be estimated by measuring the

binding rates of drugs by in vitro experiment.

8) The binding rates of EB to tissues in rat administered EB orally increased markedly with

time. This facts suggested that the binding rate of EB metabolite were markedly higher than

that of EB, and it was necessary to measure the binding rates of drug metabolite to tissues for

the purpose of studying the mechanism of side effect from the standpoint of protein binding.
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Fig.1. Binding Rates of PAS to Serum Protein
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Fig.2. Effect of PAS Concentration
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Fig.3. Protein Binding Rates and Albumin
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Table 1. Binding Rate and Binding Index
Drug JBinding rate ‘ Binding index
PAS | 380 | o7
Sulfisoxazol 1 23.9 } 0.55
Sulfisomezole i 16.5 0.90
Sulfadiethyltriazine 33.9 0.99
Sulfamethoxypyridazine 32.0 1.0

Horse serum 100¢g/ml!
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Table 2. Protein Binding Rates of Antituberculous

Drugs
Drugs Concentration Huma% Rabbiat
pg/ml serum % serum %
SM 20 0 20.7
KM 20 11.3 0
LVM 20 8.7 0
VM 50 63.7*
INH 10 27.1*
PAS 100 33.8 45.9
RFP 10 32.8 40.7
EB 5 0
CS 50 3.8 10.8
PZA 100 10.5 2.6
(Sulﬁs?yiazol) 100 (23.9)

* Ultracentrifugation
( ) Horse serum
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Fig.4. Albumin Concentration and Protein
Binding Rates of PAS
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Fig.6. Albumin Concentration and Protein
Binding Rates of RFP
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Fig.8. Correlation between Binding Rates
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Table 3. Interference by Various Drugs with the
Binding of PAS to Human Plasma

i Conc. Binding rate
Combined drugs pgjmi %
0 0 24.5
50 ‘ 20.4
Diphenylhydantoi
iphenylhydantoin 300 v 8
Phenylbutazone 50 32.9
300 8.0
Diclofenac sodium 90 27.9
300 11.5
Tiaranide HCI 50 23.8
300 22.0
| 50 17.4
Pronase |
300 24.8
S 22.4
Oxyphenbutazone 0
300 18.6
Minocyclin 50 23.7
300 24.7
MCI-PC 50 22.0
300 17.4

PAS conc. 50 gg/ml, human plasma
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Fig.9. Correlation between Acetylation Rate and Binding Rate of PAS

e r=-—0.53
ggL * c e p<0.01
L]
ee?® L4
% . * *0e *
-
L ]
§ 4or ® (4 oot o. * [ )
,; o ° .. .oo' .
§ . . ® o
< hd X «® d
201 ° o o* .. o ® ¢
* . ° . ®e .
. H .
L J L ]
1 S — . e . °
50 55 60 65 702

Binding rate

Fig.10. EB Concentration in Serum and Cells
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Table 4. Binding Rates of Drugs to Blood Cells

Drugs Cells i Bmdmg rate ’ Cells/Serum
Serum ’ 0
Thrombocyte 0.96 0.96
EB
5 ug/ml 1% 26.4 26.4
Cells{ 2x 7.7 7.7
4x 4.8 4.8
Serum 9.2
Thrombocyte 9.9 1.08
RFP i
5pg/ml 1x 16.7 1.82
Cellsy 2x | 6.9 0.75
4% j 5.9 0.64
Serum | 23.2
Thrombocyte i 18.8 0.81
PAS e — ——
1002g/mi 1x | 247 1.06
Cells{ 2x ! 15.1 0.67
4 X [ 9.1 0.39
Table 5. Binding Rates of EB and RFP to Cells
and Serum
|
J |
1| 2.0 iua 0 | 320
EB 2 32.1 | 21.6 0 32.1
3 i 20.5 14.5 20 5
4 12.6 21.3 0. 59
5 19.0 8.9 12.1 1.57
RFP 6 13.1 10.9 1.20
7 | 153 13.0 | 1.18
8 12.5 6.0 14.4 0.86

FeNIERICAE 1.0~1.5pg/ml @ EB #EEHT5 5,
IMEREEC I L ClBRMNIBELEMETH 5 D5 T L

long acting TH 5 Z ExRLTW5, Lica>T EB
TIEEECIIEES L WRMER EFS5 AT 5 2 E3E 2
bha,

# 4.1% EB,RFP,PAS oRfFMm oMY, Mk,
W& DREEREPE L B TH 5,

IMIRBWNCPTESEHIBREE D 2 SR A &t B RN A 45
BRUCE (Ix) OfEARX EBARLERTH S, M
HEMA & OFEEIL EB Tz 0 TH 2 7 b Ib3EHIC
WL T EBuiiiEEACH L CoRCERCHESL, L
7e232> T EB D b EE DRIk EB 25 Bk & $E 4
5T ENREERICLTWBHEEE NS B,

EOHILEE L VIESHEL fomER, 1y & EB,RFP
LOMEERAPELCBRETH D, MmBKE DFESEL I
HERUSEAENGET S 2 E258DBR T B,

iGN
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EHIRE T Dt, 51410 A 4 Hic RFP &k L7
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VAF~BECH L TERT, R~ T T Vv —EAR
AW ERBEL T2 TTREEEZRET LD TH 5 5,
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LERkEA R LI &%, RFP i X % YLiEkigsd
JEDRFEDIEHDFNND LI H5BEETHHEEL DR
%o

Fig.11. Results of Blood Examination
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Fig.12. Binding Rates of Aminoglycoside to

Tissues
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Fig.13. Drug Concentration in Tissues
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Fig.14. Drug Concentration in Tissues
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Fig.15. Protein Binding Rates of EB to Tissues
by Time
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Fig.16. Protein Binding Rates of RFP to
Tissues by Time
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THHI EHTBETHEDTH D,

X 16 ix RFP & RIEER L D in vivo OFEFERY
BN R L7cb O TH D, RFP LREIC F DS
RIIBEL R 5 EEANBD DRI, LLieh b O
[z RFP o0& 5 kb &, BEFEELI R
FEIC i LiciedThHH 5 LBbh b, HEEB LA
7t RFP #5512 W% /s 3s RFRE DS 4. 5pg/m/
ZRTIF TR O FEEROFERR EFXAL R T e
W

&

PSS L B OFS & OREIRINE R A I 2 1o,
BIEGHR & A ERE & DR A REY X L LTSN
HIC X ) BR L TR OB B,

1) AHEC L EEROMEC ZE8Lr 5% 5 RF X
PAS TI3IEFNRE, EARE, BI/MNEENRORED
e ETH D in vitro L in vivo TILEPLEILLD
FANEQIAN

2) PR & MEER O ARII B TH B
735, PAS,RFP 23 LEHIs % R L7,

3) PAS & RFP Lo MiEFER D FEERILMHER &
LIEIAEAES A B, PAS ofi&Rikm 747
IV EEBEOEOHBIAR L), RFP Tk AEOH
BamRs Y, RFP T2 v AT e — L BELHE
DORBA R L T,

PAS 7 v ¥ —i4 Tk PAS &iiEE & O HA
ERBWEFANEBICERETH O,

3) PAS OffiaERsy ZFICTET I 5 E L
Ti¥ Phenylbutazon & Dichlorfenack Na »3ff L 7oid
W 300pg/ml DEIEEE DA DL TH DI,

4) WiEBEmED PAS LofESERE T wF L
REIFEOAOHEBEERDI,

5) EBIXIMEREA LITMEA Lig\ A, Mk & ks
DAL, EBREOBEGHE O MBI N EEC
HUCEMEA R L2 long acting TH-otc, Mk &K
FOFEERC LEAENE L Zops RFP 2 X % PRI
DPa R UEGOMmEK L RFP L ofEARIIERTHD
o )

6)  FEFIONEIEPIPLEE B 5 LIS A & s & KSR
Fl& DFEEROMIT in vitro TIHEHENALR, &
RIZEI DM EE A #E L 2 fcdd, invivo TD
RFP,EB & J4pYiREs & ik & &3A D f5EROMIC
VX S e BREIE A B hy DT,

EB Ti125 v MC FAHE LB OREMN ORI
WirkE LR L EBZ o0& EB oR#p TR ER
DEID, EHEEADKE OB L Y EROBEIERD
S OB R ARET 5 lo iy, R OB & % &

£

A

W OELH2E B

5
DFEERYWET D ENRETH S EEZ BRI,
Bt &

SO OB A% 52 IR SHRER IO T
WRTRTRER, EROYE L LR E LCBHEAR
A E S BB L ET £,

¥ oS EIOBORIIIHICESLE, OB L
HLDTHHESEBEL T4 & & LITRHERERAR
Ko ZHEI OB BB L BT ET,
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