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A Pharmacokinetic Study on the Urinary Excretes after the Rectal Administration
of Sulpyrin in Rats

KIKUKO IMAOKA, AKIKO KANEKO, ETSUKO KAWAKAMI,
MAYUMI TAKAHASHI and CHIHARU KAWANOBE

(Recieved September 30, 1978)

The effect of different administration routes of sulpyrin (S) on absorption, me-
tabolism and excretion after the intravenous, intramuscular and oral administra-
tion of S in rats was studied pharmacokinetically in the previous reports>-¥. Re-
cently, increased cases of admininstration of S suppository has been seen in the
field of pediatrics, the authors administered S to rectum of rat, and compared its
absorption, metabolism and excretion with the results obtained from other
administration routes in the previous reports.

Cacao butter and macrogol were used as suppository base, and the effect of dif-
ferent types of base on the pharmacokinetic behaviors of S was also examined.

After the rectal administration of S (40pxmole) suppository, the urinary excretion
rate of nonmetabolite S decreased to less than one half of that of oral adminis-
tration, and increased amount of 4-acetylaminoantipyrine correspond to this de-
creased amount was observed. The elimination rate constants of S markedly
varied with kind of bases. With cacao butter base, it was 0.951hr~!, while with
macrogol base, it was 2.249hr-!, which approximately corresponded to 2.492hr-!,
the value after intramuscular injection. Using convolution method, successive
absorption rate of S from rectum was estimated as follows. Absorption was almost
entirely carried out after 3.5 hrs in the case of cacao butter base and after 2 hrs
in the case of macrogol base. Absorption rate of S was 20% and 22%, respec-
tively, which were about one half of that of oral administration,

According to the results above, it was estimated that after the administration
of S suppository which used macrogol as base, S was absorbed into plasma at the
similar rate to that of intramuscular injection, but because of its low absorption
rate, plasma concentration of S did not show a temporal, marked increase as in the
case of intramuscular injection. On the other hand, when cacao butter was used as
base, nonmetabolite S, 4-monomethylaminoantipyrine and 4-aminoantipyrine were

considered to remain in the body longer than in the case of macrogol base.
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3. BREER
3.1. B5RBOHERCLIIEE
3.1.1. RepgEttROME © S 40p¢mole BB N S RIC RIS h-dER# S 35 X 0N
BHYBEOREE KT AEHEREY Tase I £Fig. 1 2R Lz S40pmole i DREE (81, %

TasieI. Percentages of the Cumulative Urinary Excreted Metabolites to Sulpyrin (dose : 40~
mole) Administered through Various Routes in Rats.

Route i v.® i. m.a p. 0.2 Rectal administration
Cacao butter  Macrogol®
Substance 10 6 10 10 12
Sulpyrin 52.9+4.3 49.1+1.7 32.1+£3.6 12.0+£2.1 10.1+0.9
4-Monomethyl-
aminoantipyrine 6.3+0.5 4.7£0.4 0 1.240.3 1.840.3
4-Aminoantipyrine 6.240.7 3.34+0.1 15.6+1.0 14°241.0 8.94-0.5*

4-Acetylaminoantipyrine 18.441.5 19.6+2.0 36.4+1.3 55.4+2.9 61.9+3.7*

Total 83.3+4.2 76.5+2.8 85.0+4.1 82.8+4.5 82.8+3.8

Each value is expressed as the mean + SE.

N : number of experimented rats

a) : These values were reported in the previous reports®.

b) : The composition of macrogol suppository base is 1 : 4 mixture of macrogol 1500 and
macrogol 4000.

%k : significantly different from cacao butter base (P<0.05)

B EofE) h5BELEBADOET —~ 29 Tzl SKREMW L LT 4-hydroxyanti-
pyrine Lz DREBHIHEEIN D & &Y, JEH~OHMERS REETHC EXREHIRT
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Rt Ihi e SOF#EmEE %, SORBRINE UTHEIT Lic,

3111, I aAREEFE Lo SEBH : »» AEvEH & L SAHOIERH S DR R
X12%C, BETCRHERONL/4, EROEEROM/ICHYE L, SBIRROEWC EXFRT
i, AADHEHER (14.2%) BEOREEOI D LEML TR D, BIEHRDOLDODH2 3ME,
ERODDDKIL IMETH »lco ACAADPEREK (55.4%) 1L DHEGREBE OWTFhObD I v B
REL, BEBSIOHEROWN I, BoREHOMLMETH o S, MAA, AA KX UAC
AA DHFMEROFEIB3H T, BIEHRDB8L%, FENFEHOBIEE—KL, HEERDTIHB LD
EHEVETH - Tce HBOREDHE, BLBETCSO—ERFRL, FOSFBHRBINIh, AA,
AcAA X LT SR LITHE X, Fie, SHDH MAA ~ORBEENELD, My
LRI T hic SIHFREZ ERERCRBIRLT VIR EDLD, BESCHEOEEE~NS
&, SHEHERIMA L, AA L AcAA ORI A Licd D LR LY, EBRAKREEDOB
3.1.2.  RepEHER ORRAIZEL

6 SFWT, JIEHT. BRES, SH* /T HUEAFH, 22, 78 (1977).
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cacao butter macrogol

Fig. 1 Percentage of Cumulative Excretes to Dose of Sulpyrin 40umole

[ : sulpyrin+ 4 -monomethylaminoantipyrine
/77 : 4 -aminoantipyrine
: 4 -acetylaminoantipyrine
* : significantly different from cacao butter base (P<0.05) Vertical bars represent SE.
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AL, AA L ACAADHFMERNKE S Tnnlc b2 %,
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3.1.2. RepHettBEORRHEL

S 40pmole EEAHE 54, Rt I RE Sk X0 o R o & REHHEM R
BHE, BERIVERREHEOb 0L Fig.2, 3 80 41c, ERHHEEMRY Fig. 51
LT,
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'l 1 i

0 2 4 6 8 hr

Fig. 2 Time Course of Cumulative Urinary Sulpyrin and 4-Monomethylaminoantipyrine after the
Dose of Sulpyrin (40pgmole/head) Administered through Various Routes
—(— :intravenous injecion
—@ — :intramuscular injection
«««(Q+++ :oral administration
— A— :rectal administration (suppository base: cacao butter)
-«+/\+-+ :rectal administration (suppository base: macrogol)

Each value is expressed as the mean of tested rats.
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Fig. 3 Time Course of Cumulative Urinary 4-Aminoantipyrine after the Dose of Sulpyrin (404-
mole/head) Administered through Various Routes

key : see Fig. 2




No.23 (1978)

Mmole

20

10 1
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Fig. 4 Time Course of Cumulative Urinary 4~Acetylaminoantipyrine after the Dose of Sulpyrin
(40pmole/head) Administered through Various Routes
key : see Fig. 2

Hmole HMmole
a) Base: Cacao Butter L b) Base. Macrogol
4t 4

P ~,

S
A

.

0 2 4 6 8hr 0 2 4 6 8hr

Fig. 5 The Amount of Each Urinary Excretes after the Rectal Administration of Sulpyrin

(umole, hr-t)

—(QO~— :sulpyrin

-+ X--- : 4-monomethylaminoantipyrine

—/\— :4-aminoantipyrine

—@— : 4-acetylaminoantipyrine

Each value is expressed as the mean of tested rats.
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3.1.2.1. S+ MAA: HBHESHD S+MAA O ReppritR i XS H OEFO X 1 71T XY
Mg D BILoTee <7 v 2 — VERITTIRBEHI0FT Y — 7 R L, LBEBCIRD Licat, 7
7 o BEAA TR s © — 7 RS Y, RS H30~T5A M BRI R HEE LIt 9%
PCIRA Uteo © O FRABEEE~ % — v Oiiit Fig. 2 CHlFR S h T\ 5, RFOMHRK X 358
CDOWTRBETHR~< S, Fig.2wmT X5 cBERRNELRD &, S+MAA REHMERR
DA%~V FE LK - T Do EOBRARGHOMBN? D, SRREITEASESHED 1/2E
TThBHC LR HEETE Do BNRCOWTIRKETE % EHRABRGHOMR & — 138
P L OB S EORMER TR L, FEROLOLEHMLTW S, Chbo MO TRET S
feib, S OB D OWLEETH Y AERY LRk (Fig.6), #E HiksXOROg
L ofE & B Uiz(Tase Mo

a) Base: Cacao Butter b) Base: Macrogol
0.5 0.5 +
0 N [ ) 0 -
—1
k=0.951 hr ' o k=2.249 hr
P
' —0.5 + -—0.5 I
8
z
ap [ J
2
—1.0 + —1.0 [
—1.5 —1.5
°
. ! . 1 L 1 L i 1 1 1 i
0 1 2 3 hr 0 1 2 3 hr

Fig. 6 Semilogarithmic Plots of Sulpyrin and 4-Monomethylaminoantipyrine in the Body to be
excreted in Urine after the Administration of Sulpyrin Suppository (dose : sulpyrin 40u-
mole/head)

Yoo : total amount of S+MAA excreted
Yt: cumulative amount of S+MAA excreted until time t

Each value is expressed as the mean of tested rats.
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Tapiell. Rate Constants of Elimination in the Definite Dose (40pzmole/head) of Sulpyrin
administered through Various Routes

T~

~.__ Route i v.® i m.® p. 0.2 Rectal administration
Substance I N Cacao butter  Macrogol®
T~ 10 6 10 10 12
Sulpyrin 4.129hr~! 2.492hr"! 0.236hr"! 0.951hr! 2.24%hr!

N : number of experimented rats.

a) : These values were reported in the previous reports®.

b) : The composition of macrogol suppsitory base is 1 : 4 mixture of macrogol 1500 and
macrogol 4000.

S40pmole g, I S IXHLEEE4. 120hr 1 O— R EE BB THETBY, v7r o~
W FFIE Uic S hF# 5% S ONAEERE T2, 240hr 1T, Z MIXAFIEH DAE2. 492hr—t &
BERLTHDZ 2D, BESECRSVCVTRIGEBBC KT 2ENIIFARETHSHZ EBHBHL
oo DAARREEAE Ui SAKBEERD S O EHEERKX0.951hrt &ieh, =7 e d—
DBEDKIL/2UTTHoTend, BOREEDOME 0.236hr D4 fETH->7DOT, WEBET
OBNIZEOTEE X 0237 h /&, ChixEFLLEBRNSWERD S ORMABE B & 7t
v, EBCET S STRBA1FEEL L), SOBREEERIBI LictELORS, HE
DR LY, Sik~r7rd—~AZER L LBFICRET S L, HERERARCHLBENESHIC
WIR X, ERreEHRANMEINE BN, BRI NS SERDIE D, SoMpEER
FEHO X 5 —RRCIEECEL bW L TFHRTE S, LirL, BIFABMEIVIBEENLD
EXBELULAFELLI Ebd L,
3.1.2.2. AA: S4FEEHD AA ORPABRGMEMGIEFL R THRIEEL LT
o, BEHARBLUETO AADB <7 v T — A EA X 0 7 7 ARERY WA
BT 5z b oic (Fig.3). S 8, ik, B S LicHE 04 AA Bt v — 7 BRI,
1.5, 2.5, 3EMTALIORKL, BERFEEGHRITAA DFEY — 712 & v Ebhik\\ T,
B 52 0.5 25 6 Brfic oo » THEEDME  Ioo AA RBEBEEMR O 2 4 T3 HELEDHR S
DBE ORI T, BHEEROHEE L RLT EEAN LW, BEBEARS TIRRILER BT %
BhALTDBC &, kS hic AABPRIER» ORI WIS 5@ L b ERIhic AA
NEENTOBHEFHRINDC &0, BERLOALIIBROIDEELZL L %5, L L,
AA XS LRAKRCES L F - T\ 50 T, AADRBIREEME, L, AADMIFREOEILEHE
BT5E, BRBARSE RETHEE2LRD AADEHI, 6~THREEI CRRETI LR
bbb,
3.1.2.3. AcAA:EBRAHEHEDO ACAARFRABHHIEEMFIIEE S XOHERDOHERE &g
DRARD, BOEKSHEHE COMK LA L (Fig.4), LA L, Bl & — vieonT
DB E B RS,

3.1.3. S oRIR

S AN TORS, BHIBRITED THMET, SORBYTHHAAR IV AcAA CIIHE5£E
B X hRHE, HEltRoBTRAEDLRY, LrL, S% 10, 40pmole #iEEORF S+M
AA BERIZ 3 ISH =S L IER L 0T, R S+MAA BEfEE 25 Convoluton #91C & b
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S DRINR & BT HEE LT,

S 40pumole BB FEHICHHEI e S+ MAA ORRIRIEER &R L L, BERESHRT
PR te S+ MAA JIEE LA S, SOWRINKREEM L, iz, S40pxmole % HiEH
BB ORE L, RPcHIhic S+MAARD X v £ 2D SHIRKRYEHL, chbo
EB% Fig. 7 @) Lice

%
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Fig. 7 The Absorption Ratios after the Various Administration of Sulpyrin (40#mole/head)
—@— :intramuscular injection
««+(Q-+ : oral administration
— A— : rectal administration (suppository base: cacao butter)
«+/\++» :rectal administration (suppository base: macrogol)
Each value is expessed as the mean of tested rats.

BEBAEE T SOBRIGEEILIEREL, HERLABETH IR, EFOx 1 7K X
D, BRINBEBIIETRRDC LG, SOERMHLDORIILA # ARREER & UichF iz
RO 220 C, BEHISRETRIUNEEAEERT L, =2 ed— 1%KL T5L
Fe 588 2 B CRIRAE T L, RIE T HRED S O 5 Bic k3 2 RINFIZFIHFC 8\ T20%, #
ETIX2% Eis b, EFC X BE X olce HEDOHAIL, 3R TRINET L, BINERIX
B HEBDIHBTH T
3.2. SHOEHOE RN SOBRR, RY, PtCHIEITHE
3.21. S+MAA: #ABEI~= 27 e —A%EFE LTHAB LA S RFHEHEDS » b
DRI ic S+ MAA E(pemole/hr) & <5 &, 7 5 AJEEFITI1X0. 5~1. B = TD
M, »5BEOHMENASE I, <7 v o — A EF TS 0.5 gt e — 2 238 b,
ZDEIL S A JE DA D 2.5¢mole D 1.6 512 H 7= 5 4. 0pmole/hr TH » = (Fig. 5),
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DM, A AFFROBAIL 30~34°, =7 w =~ (1500 :4000=1 : 4) ORI 50~53° TH
BT D, HAFEEFATRANEED SR/ w HERCECTHBRNOGWECSE IR T
BRI D7D, BIUEEFHEEET S EEXbRD, =27 v T~ VDK IEBN TR L 7K W
B, KEWETHZ0, BEREDCEBASWRCET, SIKEMEOLD, FRKCHEBEHKBE
2B DORINIER )T, S +MAA ORI — 7 3B RBEL, FOMHEIE ot sELD
Nz, LoL, MEFOWFROBETY, EBAOSTUWRCER L SRS ENE WD, H
IBHEALBIRI NS SEID kD, S+MAA ORPEEERITEL, EbiL, w7 u=—
NEFDLFNTFABURINET 20T, SOSMIMEEIN, FENSHEENBD LIcdE 2
bhd,
3.22. AA: AASREWOHTEHERTIDOL LTHILh TS, AA DRERFIRSE
PRI, » 7 AIREF TIRABFREH 0.5 00 7THRHEC bV FfE L, 4RH%IE—-27TH
ol =%, =7 v~ AEFDOBEL 0.500 6 B TV, oXh Lt~
ZikAbhish ol Bl (3.1.2.2.) LBy, »hARRER TS 4 RELRDO AA BRt
Br% L, 268 H%E TO AADRBHHER I~ 7 v T — L EFOBE D 1.6 5O K X nfHER
L, BHEHORDE, » A RBEEFETHHNAA OBt E T 50T, FHERE &
H x Do
3.2.3. AcAA: » Ao EH L UicH S Tk, AcAA ORPHENE, 4RHERCY — 2
RL, SEHBTL R OBMNHHEShic, =7 v T~ AEFDOFE T, PRk — 7 B5H
BIOBED 2 4 7230 A AR EELI LTy, @Bt RN Fh Fh% <, BRI
62% Lin D, NI AROBEIISSHETH 1o

S, MAA, AA XU AcAA ORFPEEIERBOBEFHZ, WEFARIC I TENRL, WTh
383%TH - o

N HLB E, S, MAA IV AADRBHHEEDE W » 2 AL ER L LIcHEDS
NERMTHDHEELDLR S,



