o5tE A A267 A 4 5 223~220(1982)
Yakhak Hoeji, Vol. 26, No. 4.

IERARS hiksrgdl &t BBERES
FRERMEE T2 b

3 153 o3
PR KB B
(Received August 28, 1982)

Pan Sup Chang
Department of Pharmacy, Duk-Sung Wemen's College, Secul 132, Korea

An Extract from Hydrolyzed Normal Human Urine which
Induces Drug Binding Defects

Abstract—Uremia is associated with defcctive protein binding of weakly acidic drugs, whereas the
protein binding of basic drugs tends to be normal. The exact chemical nature of compound(s) and
mechanism for these changes as yet is unknown, and has not been defined. Organic solvent extraction of
pooled normal human urine following hydrolysis by hydrochloric acid produced an extract, which when
added to normal human serum, was capable of inducing binding defects similar to those in uremia.
Binding defects were observed with the weakly acidic drugs such as nafcillin, salicylate, sulfamethoxazole
and phenytoin while the binding of the basic drugs such as trimethoprim and quinidine were unaffected.
The binding defects induced by the hydrolyzed urine extract could readily be corrected by same organic
solvent extraction of acidified serum and the defects could be transfered to the normal human serum
using the organic solvent layer at the physiologic pH (7.4). Followed by reacidification and extraction
of the binding defects induced serum with the same solvent, separated several fractions were cbtained
on thin-laver chromatography. Cne of these fractions could reinduce the binding defects and this factor(s)
is apparently weakly acidic compound(s) and tightly bound to scrum at physiologic pH, but extractable
at acidic pH, and its molecular weight range is approximately £00 or less similar to those seen in uremia.
These findings strongly support the hypothesis that the drug binding defect in urcmia is due to the
accumulation of endogenous metabolic products which are normally excreted by the kidneys but acemulate
in renal failure.
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Table I—Inducement of drug binding defects by n-butyl chloride extracts of hydrolyzed
normal urine and its correction by n-butyl chloride extraction.

Percentage of protein bound

Drugs NHS (A) NHS+HUE (B) NHS+HUE (C)

Correction of
(24~36hrs dialysis) (72 hrs dialysis) a
() (%) lo) ~ binding defect
’\afmlhn 87.3%1.0 79.3+1.2§ 80. 5-£0. 9§ 83.6+=0.9
Sulfamethcxazole 73.4+0.5 58.8+0. 98 59.5+0.78 72.5%0.6
Salicylate (Aspirin) 87.440.5 79.720.8§ 80. 9-+0. 98§ 86.1%+0.9
Phenytoin 96.3£0.1 835. 70. 48 85.9-+0. 6§ 9C. 40.5
Trimethoprim 70.8:£0.6 68.3+1.2 67.941.1 73.2:20.7
Quinidine 90.0£1.0 88.7+1.1 89.1%1.0 89.3+1.2
NHS; Normal human serum Values are means =+ standard deviation and are
HUE; Hydrolyged urine extracts derived from 3 specimens per value.

4 post treated (B) with n-butyl chloride
§ p<0.01 significant vs normal human serum
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x o] BHEMGHERT(E)E Wé—xl 7 W s EEAME Hole] 4°Coll 4] 24858 BAT
A7 #He) EWAFS BOHEMEMHE 96,320 1% 4 91.34+0.5%2 HAHstE s, REs &
HEMERTE)S FEAZ B8 85.710.4%0514 90.240.3% =% @inslg oy o BEelA
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Table II—Reinducement of drug binding defects by extraction of TLC from binding
defects induced serum by n-butyl chloride extraction of hydrolyzed urine.

Percentage of protein bound

TLC of NHS+HUE

Drugs
NHS Middle part Upper part
.. Lower part -
Origin iy (Rf=0.098~  (Rf=0.196~
(Rf=~0.098) 0.196) 0.327)
Phenytoin 96.3+0.1 95.1+0.3 87.50. 6§ 93.6+0.3 93.24:0.8
Sulfamethoxazole 73.440.5 67.8£0.7 61.7%0.9§ 72.0£0.4 71.82=0.8
Quinidine 90.0=x1.0 88.974-0.9 838.240.5 89.14:0.5 89.3+0.7
NHS; Normal human serum §: p<0.01 significant vs. NHS

HUE; Hydrolyzed urine extracts
Values are meanststandard daviation and are derived from 3 specimens per value.

partsZ gk o] & 4 part fi4r0] EEMHS Y MeOH= fHHidte] o] & air streamo] x| k7]
&417]5 v}A] n-butyl chlorideo] YA#EA A o] fHKS EFAMES EE& BEREEERTFE)
R GEA A BER] W BHEMSAES HAS v Table [oF o] Mi:gEie] sloiA
lower part (Rf=~0.098)¢] A [HEHRT(E)°] HEEE L& ¢4 Ao} BEEMZER quinidine
of el HRES BESF/ Ao & REERE Mo 23 92 spote] RifEE 0.08
EA AR 2 E 9 ~0. 0087 iy e 2 —fFsle] IEHAMELELE = o] RIfE #i
Ergel A spots A& 471 9lddeh

EEALTE B EBARY KGR K R mERe R BREOEKESGHEERNTE)S &
B iEEPY 2EEE ¢ albumin /a*gf %% 5.5~6. 5g/100m1 g 4, 1~5.0g/100ml2 TF
HAE FESel A EFEEIR] A #Eelelor, WML 2 bilirubin HEE 0.50~0.70m
mol,'Z & 0.3~0.6mg/100mlE [FHFEFHEACI"] = M-S B EHES BT 4+ 990

r1r m{m

B &

D AR HCL ok figel et AREAEMET e 2 8 470y pH 7. 40] A1 Bk Rl
HE BEHAAAHEFRT ()5 #EAZT7E Qola = ol M pH 3,001 4 FE—F ol
LJ""“E} fol]

R A FmIEEd e, o] BREMJBAHERT (B)& Hlkitely 4T EiHo SOOMTE REER
#HoMge A 28 7~ 2) —B EREEAHEERT ()L #8A7 g B
in vitro FEHT o 2 BREMEITEE A o] TLCo {Ral A iE: partE BT & oAk 3) EEA

el hokm s BREEMEGS ERERGHEERTEE #8A2 P o ol [H
FERTE) ol ARdpol Al HEERREZL obd conjugatedifRfE=2 st A A7+ o},

Pk HRERS Bl EHEEAHERT(E)F st S8 o} %% Afgol vt K¥E
iE Mgl Akl WY EREEAEEE Ak Jﬁlm%EE Mo Bl K3ehr] wot
T 28 NOIMEEDS B8 ko EEe Bl s g

4 Hi%+ Health Science Center, Temple University, Philadelphia, PA., U.S. Aol 4] #ifiared
ow Ho M OMA SR a8l 41 Dr. Suho] A R#H kol
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