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Salicylic phenolic glucuronide is excreted rapidly by apparent first-order kinetics 
(t>a about 0.7 hr.) after intravenous administration to adult rats. Only a small 
fraction of an injected dose is hydrolyzed in vim to  salicylic acid. The glucuronide 
is apparently not absorbed significantly as such from the gastrointestinal tract. Part 
o f  an orally administered dose is absorbed apparently from the lower region of the 

intestinal tract after hydrolysis to salicylic acid. 

IIE PHAKMACOKINETICS of elimination of sali- T cylic acid and its major Irietdbolite, salicyluric 
acid, have been studied in some detail in man and 
rats (lL4). Much less is known about the kinetics 
of elimination of salicylic phenolic glucuronidc, 
another irrilportarit rnetabolitc of salicylic acid.' 
This glucur,onidc has been prepared in pure form 
and (since technical problems did not permit its 
intravenous administration to man) its absorption, 
metabolism, and excretion have. been studicd in rats. 
A previous study has shown that the pharrnaco- 
kinetics of salicylate elimination in man and rats 
:ire quite similar (4). 

EXPERIMENTAL 

Synthesis of Salicylic Phenolic G1ucuronide.- 
Methyl (tr:i-O-acetyl-ol-D-glucopy~dnosyl bromide) 
uronatc: was prepared from glucuronolactone by the 
procedure of  Bollenback et ul. (6). From it, o- 
carboxypheriyl-P-D-glucopyranosiduronic acid (sa- 
licylic phenolic glucuronide) was obtained by meth- 
ods described by Lunsford and Murphey (7), m.p. 
144.5-146'. (Lit. 145-146".) = -70.8' (C, 
6,H?O). [Lit. [a]Y = -75.9' (C,e,HEO).] 

Anal.--Calcd. for C I ~ I I M O ~ :  C, 49.69; H, 4.49. 
Found: C,4!3.64,49.73; H, 4.87,4.72. 

KO frce salicylic acid was detected by a thin-layer 
chromatographic method capable of detecting 0.570 
of this compound in the glucuronide. 

Animal Study.-Male Spmgue-l)awlcy rats, 
weighing 2581c400 C h . ,  wcrc fasted for 24 hr. prior 
to drug adniinistration but had unrestricted access 
to drinking water a t  all times. Thc drug was dis- 
solved in l..j ml. distilled water and injrcted intra- 
venously into the frmoral vein, or administered 
orally by stomach tube as 5 nil. aqueous solution. 
T h e  rats wcw confined in plastic animal holders 
for the first 24 hr. in order to permit frequent urine 
and feces collections. The animals were then 
transferred to individual metabolic cages for another 
24 hr. Food and water were frccly available to the 
rats throughout the 48-hr. period of urine and feces 
collection. 

Assay Methods.--Salicylic acid and its tnetaho- 
lites were determined in the urine by a ~riodification 
of the methods of Smith et uZ. (8). Feces was ho- 
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Only a small fraction of SdliCyliC acid is hiotransformed 
to salicylic ac:rl glucuronide in man 15). 

mogenized with distilled wn.trr and msnyrtl sim- 
ilarly. 

RESULTS 

The urinary excretion kinetics of salicylic phc- 
nolic glucuronidc (SPG) as a function of time after 
intravenous injection are shown in Fig. 1. Excre- 
tion followed apparent first-order kinetics, with a 
half-life of about 0.7 hr. The slow initial excretion 
of SPG in one of the animals appears to be due to 
accidental cxtravascular injection of part of the dose. 
About 82%) of the injected amount was recovered in 
the urine; of this, about was excreted as SPG 
(Table I). B much s~naller fraction of the dose 
(about 369;) was recovered in the urine aftcr oral 
administration and the fraction of urinary salicylate 
excreted as SPG was also much smaller than after 
intravenous injection (Table I). h-o measurable 
amounts of salicylic acid or its metabolites were 
present in the feces after intravenous administra- 
tion of SPG. The time course of urinary excretion 
of total salicylate after oral administration of SPG 
indicates an appreciable delay in absorption (Table 
11). 

DISCUSSION 

Man excretes SPG relatively rapidly by a com- 
bination of glonierular filtration and tubular sccre- 
tion (9). The rapid excretion of intravenously 
administered SPG by rats is consistent with these 
observations.* The renal excretion kinetics of SPG 
are not affected by urine pH and urine flow rate 
(9); this probably accounts for the lack of significant 
variation between animals in the excretiou half- 
life of SPG. The excretion of SPG mainly as such 
aftcr intravenous administration suggests that p- 
glucuroiiidase mediated hydrolysis in the tissues is 
too slow to reduce appreciably the net forrnatioli 
rate of SPG after salicylic acid administration. 
Inhibitors of 0-glucuronidase, such as glucurono- 
lactone, are therefore unlikely to enhance salicylate 
elimination. This conclusion is consistent with the 
rcsults of a recent study (4). The lack of biliary 
excretion of SPG, suggestcd by the abscnce of de- 
tectable amounts of salicylates in the fcccs and by the 
absrncc of secondary inaxirna in the excretion 
rate z ~ e ~ s u s  time curve after iutravenous injection o f  
SPG, is in agreement with the observations of Wil- 
liams et nl. (10). These workers recovered just 

The rapid excretion of SPG after intravenous injection 
indicates also that the SPG found in the urine is not the 
product of conjugation of free salicylic acid derived from the 
ia v i m  hydrolysis of injected SPO. Excretion o f  SPG by 
the latler mechanism is rate-limited by the formstion proress 
and woiild proceed at a considerahly luwer rate (4) .  
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TABLE I.-URINARY RECOVERY OF SAI~CYLATE 
AFTER INTRAVENOUS AND ORAL ADMINISTRATION OF 

SALICYLIC PHENOLIC GLUCURONIDE TO RATS 
_ _ _ _ _ _ ~  

% of 
Re- 

covered 
Total Diug 

Urinary Excreted 

l . V .  1 120 86 86 
i.v. 120 75 79 
i.v. 120 84 89 
Oral 4 600 41 22 
Oral 5 f3 )( ) 28 6 
Oral 6 600 39 29 

l.5yO of the dose (and only iu the form of free sa- 
licylic acid) in the bilc of rats within 24 hr. after 
i.p. injection of 50 rng. salicylic acid/Kg. body 
weight . 

VoKt el al. (11) have shown that  appreciable 8- 
glucurouidase activity is locatcd in thc largc intcs- 
tine of the rat, but that  no significant activity is 
present in the small intestiue. They observed that  
dcsacctylbisacodyl, when administered as the 
glucuronide, is absorbed only in the l a r v  intestine, 
after enzymic hydrolysis. There is slrons cvitlencc 

15.4 Y 4 . 1 b  
3-5 2 . 0  
5 -24 21.8 

2 4 4 8  3 . 8  4.9 12.1 

aThe  administered arnvunts uf SPG, expressed as nig 
salicylic acid equivalent, were: ra t  4, 79 16 mR.; rat  5 ,  
83.55 mg.; ra t  6 ,  ~ 2 . 3 5  mg. 'Wn~y a single uiine collection 
was inadr in rat  6 dni-ing the  first 24 hr. 

that  other glucuronides also are not absorbed as such 
(10, 11). The approximately 4-hr. delay in :h- 
sorption obscrved by Vugt et al. is similar t o  thc 
delay it1 sa1icylat.e absorptioii aftcr oral adiniiiistra- 
tioii of Sl'C as judged by the t i~i i r  course of uriii:iry 
cxcrctioti of total snlicylates (Tnblr I 1  ). '1'11~ C O I I I -  

position of uriiiary metabolites after oral adiiiinis- 
tration of SPG (Table I) is similar to that  which 
would be expcctcd after administration of free 
salicylate (4). The very small SPG fraction in rat  5 
appears t o  be due to the particularly slow ahsorption 
of salicylatc in this animal and the resulting lack of 
saturation of the salicylurate formation process (4). 
The de1aye.d and incomplete absorption of salicylatc 
after oral administration of SPG, and the differeuce 
in the composition of uririary metabolites of SI'G 
aftcr oral and intravenous administration, respec- 
tivcly, suggest strongly that  SPG is absorbed from 
the gastrohtcstiiial tract of thc rat otily d t e r  hgtlro- 
lysis to salicylic acid. 
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