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A Pharmacokinetic Study on the Absorption, Metbolism and Excretion
of Aminopyrine in Rats

AKIKO KANEKO, ETSUKO KAWAKAMI, MAYUMI TAKAHASHI
and KIKUKO IMAOKA

(Received September 30, 1977)

In the previous report, the pharmacokinetic analyses were carried out in rats for
absorption, metabolism and excretion of sulpyrin (S), a watersoluble derivative of
aminopyrine (Am), and the effects of differences of dose and administration routes were
reported. On this study, Am was analyzed under the same methods ‘as S was investigated,
and the results were compared with those of S.

After the administration of Am (40 or 100 zmole/head) to rats through various routes
(i.v., im., p.o.), successive determinations of unchanged Am and its metabolites,
4-monomethylaminoantipyrine, 4-aminoantipyrine, 4-acetylaminoantipyrine, 4-hydroxyant-
ipyrine and its conjugates excreted in urine or bile were carried out.

The total recovery rate of unchanged Am and each metabolites excreted in urine after
the intravenous injection of Am (40 xmole) was 63%, and the rate of those excreted in bile
was only 2.7%. The fact that the urinary excretion rate of unchanged Am and its
metabolites after the intravenous injection of Am was lower than that of unchanged S and its
metabolites after the intravenous injection of S, which reached 9593, suggested the probabi-
lity of unknown routes of metabolism and excretion. The increase of the intravenous inje-
ction does of Am to 100 pmole resulted in the further increase of unknown process.

The urinary recovery rate after intramuscular or oral administration of Am (40 pmole)
was under 4095. The supposition that the pharmacokinetic behaviors of Am might be
complicated made the pharmacokinetic study difficult.

The large difference between the elimination rate constant of unchanged Am (0.405 hr-!)
and that of unchanged S (4.129 hr-!) was considered to suggest the relatively long duration of
plasma concentration of Am.
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Chart 1 The Pathway of the Metabolism and Excretion after the Administration
of Aminopyrine
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3 BR:EE
3.1. v MRBOERS Am & 20X ABDOHETE & HEfHE
3.1.1. Am 40pmole #ENHE 7 MEEREIZL S Am HAFEHE (2313mg =
10umole/head) % 7 . MicEHEL, WAzl SN IERH Am L2 n&RWDOER %%
BRI i A 7278, JERE Am, MAA, HOA B L tf ROA o3kt @A IEE 1A% {, 8 N
7z, £ 4 {F& (9.252mg=40 ymole/head) » Am %5 L, 2N EFNDEBRKR L1872,
Am FFEHDORFIZT X TOHMMHRDH SN0 b F TRIEFMICERL, Skt Bk
& (UBIOFE) %5 IcZEN b0 BISHT 2 E# (%) 2 TABE 12kl 72, HEEN
FrR T S 40 pmole FEH% O FHEH OB R (10BN FEXHE) B L 2 na#> % LB#E L 72,

Table 1 The Total Amount of Each Urinary Excretes and the Ratios
to Dose after the Intravenous Injection of Aminopyrine and
Sulpyrin in Rats

w Aminopyrine 40 gmole® Sulpyrin 40 pmole®
—t— —L—
Substance pmole (%) pmole (%)
Aminopyrine 1.665 (4.2)
Sulpyrin 21.137 (52.90)
4-Monomethylamino- 2.444 ( 6.1) 2.504 ( 6.27)
antipyrine
4-Aminoantipyrine 4.098 (10.3) 2.495 ( 6.24)
4-Acetylamino- 13.392 (33.5) 7.334 (18.35)
antipyrine
4-Hydroxyantipyrine 0.431 (1.1 0.127 ( 0.32)
4-Hydroxyantipyrine- 3.064 (7.7) 4.292 (10.74)
conjugate
Total 25.094 (62.7) 37.889 (94.82)

a): Each value is expressed as the mean of fourteen rats.

b): These values were reported in the previous report.?’
Each value is expressed as the mean of ten rats.

IERH Am OHEEFIIIEFE IS/ G REGBEN4.2%TH ), ERE S DFEMEE3% D 1/10L4
FEeh), ZoMiEIF Am fgiEIc & D, FIRFOIERS Am HIREEER THBRIN S 1, IR
HAOHEH BT L2 LD EEZ 5115, AA B LU AcAA Dk #IZ £ £ 110.3%, 33.
5% TH Y, SEEROBENEICHEKL T, ZREN65%, 83%MERL 72, Am DIRHEHE
T 5 B O63%ICB X, S DIBRIZHNTAHNIMSTHIEHIZRENWZ 45, Am
FEko Am oo, H#, HROEKIE, SOBE L) HEINLEAI TN E 2L, #
ERBIEE 2T L > 72,
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a) Intravenous injection b) Intravenous injection
in urine in bile
% %
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¢) Dose: 40 pmole
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20 T

7
A % % BHZZ Lﬁﬁﬂ_

Intravenous Intramuscular Oral administration

injection injection

Fig. 1 Percentage of Cumulative Excretes to Dose of Aminopyrine

m : aminopyrine D : 4-acetylaminoantipyrine
: 4-monomethylaminoantipyrine - : 4-hydroxyantipyrine
% : 4-aminoantipyrine [[m : 4-hydroxyantipyrine-conjugate

Vertical bars represent SE. & :not determined
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3.1.2. ¥HENMEICL B8 40 umole/head :9.252 mg F 7212100 wmole/head
23.13 mg #iE%, WP OIERHE Am r SRHEW 2RI HIE L, 2680 2 To SR
LU &S RICHT AEE Table I B kv Fig. 1-a) i2/RL 72, 72, FRFNOEE
FRaHEtt SR % Fig 2-a) &[] b) 12w 72,

Table [I The Total Amount of Each Urinary Excretes and the Ratios
to Dose after the Intravenous Injection of Aminopyrine in Rats

Dose
Substance 40 pmole? 100 gmole™
r [ —
pmole (%) gmole (%)
Aminopyrine 1.665%0.198 ( 4.2+0.5) 1.16110.462 (1.24£0.4)
4-Monomethylamino- 2.444+0.222 ( 6.1£0.6)  0.585+0.087 ( 0.6+0.1)"
antipyrine
4-Aminoantipyrine 4.098%0.172  (10.3%0.4) 9.477+1.442 ( 9.5%1.4)
4-Acetylamino- 13.3924+0.588 (33.5%1.5) 30.711£2.050 (30.7%2.1)
antipyrine
4-Hydroxy- 0.431%£0.092 (1.1%£0.2) 1.317£0.331 (1.3%£0.3)
antipyrine
4-Hydroxyantipyrine- 3.064+0.290 ( 7.7£0.7) 0.985+0.179 ( 1.0%0.2)"
conjugate
Total 25.094 (62.7) 44.236 (44.2)

a): Each value is expressed as the mean £ SE of fourteen rats.
+ SE of five rats.
% : significantly different from aminopyrine 40 gmole i.v. (P < 0.05)

b) : Each value is expressed as the mean

a) Dose: 40 pmole pmole b) Dose: 100 gmole
-
30}

pmole
15}
10¢

4
5.

T--0-===0-=-0
R 2
0 2 4 6 8 hr 0 2 4 6 8 24hr

Fig. 2 Time Course of Cumulative Urinary Excretes after the Intravenous
Injection of Aminopyrine
-o- : aminopyrine
-% : 4-monomethylaminoantipyrine
& : 4-aminoantipyrine
—e—: 4.acetylaminoantipyrine

._.83 -
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Am BEE 4100 gmole (28 L 72 & &, IS A » DEHEI RIZ MR 2R S 0w T, MAA
L0 ROA (3 L, AA, AcAA & L vr HOA okl #:340 pmole 1 5B (il & # 1
FAGEIALL T, AA 13#910%, AcAA [3#32%, HO-A 1381 % THh - 72,

mwm%ﬁﬁAmt%ﬁ%%m%WM$u,Ammhmme&@ﬁu%%%,mmmMef
348944% £ 70 ), HYSEOBMZ L0 b L TRA L, FAHOMSAE LITMAL Tz,

3.1.3. HEHERBoMEIC L 538 . Am 40 gmole/head E’F@LT H%Hio L ORI YD
WA LEHE) T Mo L, &$@#R&Ambiuﬁﬁ%%m PRI ERL, #

NDfEi% Table /R L 72, F 72, HH5EICHT 2 #% Fig. 1-¢) (2, &5F8%N0N &%
4= S
bk 2 Fig. 3 105U 72, ik o S8kt ok & Lis%m CHNRTA L, Amoid
#2/3, MAA B Lt AA 13172 FTH - 12,
Table Il Percentage of the Cumulative Urinary Excretes to Dose of
Aminopyrine (40 umole ~head) Administered through Various
Routes in Rats
Routes
Substance v, im" pP.O.
- P S U
{ i | A
pmole (7)) ,umo]e (701 pmole (251
Aminopyrine 1.66520,198 ( 4.240.5) 1.05920.064 (2.7x0.2) 0.63930. 184 1lex0.57F
4-Monomethylamino- 2.444%0.222 ( 6.1%0.6) 0.774%0.085 (1.9%0.2; 0.98510.328 (2.5+0.8)°
antipyrine
4-Aminoantipyrine 4.098+0.172 (10.3%0.4) 1.994%0. 166 (5.0%0.41% 1.580%0.203 (1.0%05) "
4-Acetylamino- 13.392%0.588 (33.5%1.5) 10.893%0.651 (27.2%1.6) 10.401£0.505 (26.021.20"
antipyrine
4-Hydroxyantipyrine 0.43120.092 (1.1x0.2) not determined 0.6324+0.115 ( 1.6t0.3"
4-Hydroxyantipyrine- 3.064£0.290 (7.720.7) not determined 0.970%0.162 (2t
conjugate
Total 25.094 (62.7) 14.720 (36.8) 15.216 (38.01

a): Each value is expressed as the mean SE of fourteen rats.

+
b) : Each value is expressed as the mean £+ SE of seven rats.
c): Each value is expressed as the mean + SE of seven rats.

* : significantly different from aminopyrine 40 umole i.v. (P< 0.05)

ROKERDL DL FHERICHKT 2 &, OS2 L 2WINORAIERS Am B L
MAA bk ZFEHEH Bl (Fig. 3) 726, Am OINATES F 7213 LE N TO 3Rz L 5
EEZ SN B ANENE T (Table [ A 5227 - 72, & SISk Y- % FhiE i o4 2 &,
OS5 ROIFGH Am OFRIFILE FHIET L Tv 545 MAA, AA 1 L8 AcAA ot

UL T3 (Fig 1), ZHUZEICENTORIC LD kL 72 MAA B L or AA 2L
ENTHEREZEZ LN, ob, AA B LU AcAA o & EMEHEIN I 2 P 5% 4 IR £ Tt
HEZDEZNETINLEEML Tz, 72, ERE Am & SR OBIEIZE 21T —F 2
(Table IIl) » Z &5, Wik G MO EERNESH O EIHE) KX hnwElbRs,

3.2. FERE Am BL U T nERJMYOBEADHER . B Am B L EREO B
\IULF(L, 40 pmole FiE & D#163%, 100 pmole TIZA44% 128 X 70 - 72 728>, B LI O
FERR I & B HE, FRCHEIT 2 AL CHIEENABEI S L5 0[fetEr & 2 S -0 T, BRitd
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DYk % it L 72, Am 40 pmole/head EHEFZ DR IR 2 N IERH Am L D
BB B L O S BIo0d 5 e % Table IV 3 Lo Fig. 1-b) 125k 72, LA L, Am 40
umole FEHDIBH R OIERS Am B L O SRS OBIEMFIIL G BN2. 7RI B E Ik
B2y, Mit&2 Nl TEbAPE SN2 Ei3HD Thhw EHEETE 3, Williams 5234
T &300LL FOMPEILIEH et SN EEC EREL TH ), KA EHMHI T TN L 5F
B/300LL T2, IBithicHEt I N Bl hhr -2 b E 255, HOAWRZ 77 o &

umole 4-monomethylaminoantipyrine

pmole  aminopyrine
2} 2t

__..d----““""""'“""‘ 1
&

0 > s 6 ghr 0 2 4 6 8 hr
pmole
12}
pmole
4-aminoantipyrine
4t 10

- A a " "

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

Fig. 3 Time Course of Cumulative Urinary Excretes after the Administration
of Aminopyrine (dose : 40 gumole, head)
-~ :intravenous injection, --A--:intramuscular injection, @ :oral administration

12) R.T. Williams, P. Millburn, R.L. Smith, Ann. N.Y. Acad. Sci., 123, 110(1965).
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afic & ) o F#IZ4008L k& % 3 2%, BRI ROA o /lish 2 E1&1311% T, IRvh kit
HNEIE12% EEFRETH Y, FCBTPICE 8 EN L Lidnw2hhr o1z,

Table v The Total Amount of Each Biliary Excretes and the Ratios
to Dose after the Intravenous Injection of Aminopyrine
(dose : 40 umole,head)

mole %
Substance # ?
mean + SE mean = SE

Aminopyrine 0.269%0.137 0.7£0.3
4-Monomethylaminoantipyrine 0 0
4-Aminoantipyrine 0.430%£0.054 1.1£0.1
4-Acetylaminoantipyrine 0.192+0.030 0.5%0.1
4-Hydroxyantipyrine 0.080+0.039 0.2%0.1
4-Hydroxyantipyrine conjugate 0.118£0.096 0.3%0.2

Total 1.089 2.7

Each value is expressed as mean + SE of nine rats.

3.3. FFAM Am OHKREEH © Am 40 ymole/head FiF kIS Am ABHEH g7 5
FHE & Am it R E 2 5 W 2o B E RRICAN L T o | L, Fig 4-a) 12 A

S 40umole FHEH DS DN EIEEE H4.129hr " »? H1/1012 & 72 5D T, SETHE D M P IEL
HSBEITAEICED L, BHOBEMES R C EEETOIINL, Am o im iR i
FRWEHRE 2 R 2 &2 5,

Am 100 ymole %GR DRI &7 0 » b (Fig. 4-b) ) (3—HK LIz s v T, Am
DI RBIEE— DD —KREBFETIIHBATE AL LY, 2HOFHEEHK. 6915 & 1r2.718
hret Zo)j L7z, L L, EUEAM i E D B — 7 8ip o AT, F iy B #120.691hr !
DEANIZEZ LN BD, TG BOBMAFIZHL Th ) /IEWlTHD, Am o A8 2 KNER
THRKENWT L2 D,

Am 40 ymole % Fhik F 721382045 5 L 728568103, ECH Am DN Sl — RO R 126
WV, FOWERBIEERIIFNFL0.755, 0.343hr™" 70 o 70 BT E O Am {y S s B K 5
FERDENK 2 15 Th 501z, JERH Am hipdktEi a2 L 2o T, bRt o
WRdfE s LT, Am DIREMEIC L 2 HBA~OUFR 3 EAVE O/ S 0L ik 2 4
o ARG £ Am O R E EEFILEE HZOMO0.405hr ' L D F PN L 7245, 24131
B A &5 DURIGAFEDVEN % ST 5 7286% L Lz v,

Am £ 5% Am (HREEERIT S %D SIHEERBEEH L Y IIFFIZNASwnT, Am »
FNIS KM TH B Z ENTETE B,

13) N.C. Banerjee, G.E. Miller, CM. Stowe, Indian J. Exp. Biol., 7, 102(1969)
[CA., T1, 274432(1969)) . :
14) BPHECE, #EME=, B MSE, ARV, i, FEEE, e B, ik 97, 623 (1977).
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a) Dose: 40 gmole b) Dose: 100 gumole
1.0 ¢
| 0 ;... k' = 0.691 hr1
A}
; k' = 0.405 hr! *\‘
| X
8 0 F .
o I
B0
2
WI'O -
[ ]
~1.0} \ o
0 2 4 6 hr 0 2 4 6 hr

Fig. 4 Semilogarithmic Plots of Aminopyrine in the Body to be Excreted
in Urine after Intravenous Injection of Aminopyrine
Yo :total amount of aminopyrine excreted
Y. : cumulative amount of aminopyrine excreted until time t
o : observed value
X :secondary plots for two exponents equation
Each value is expressed as the mean of tested rats.

3.4. AA OHEEEFEH | Am 40 ymole #EE, Bk /23RN 51%, Rt S e AA &
# Am DA LEIRIC 72 o L, B N2HEE D 2EOEEESEEFRBE L2, TS E
WL, SBGERE D R EERIZH0. 340hr"ﬁuﬁf¥:’(“ BRI B E 3, FFERFI22.948hr !,
A ERE(Z1.059hr ~ #5114 4B 133 408hr ™! , GRBOHLEIZ L - TEFDHIZE By
b1, AA Zn L nE 10 pmole FEL, AA mr%k@f%ﬁ#ﬁc%ﬁ%fo 567hr ' Dt & 1372,
%2 T S40 ymole FFiE% D AA HREEEHIT0.424hr ' Th - 72V 2 L b, AA D FRE
SERUZE W S #90.340hr ' L 912 & 2 L b, £ 72, Am100umole FHEEZ DBV D AA Y
FREEH30.227hr ' TH Y, G5 RO L 2 RGO AN ZCLBD LI,
AA m«#a-iﬂk EEBUTHRGRBE 2L 2 TLRILMETH - 7245 AA ¥ AcAA DHkit e id gk
#ol : L, BpiE%IZ 1 154, OS5 %IE1 165840, *’f}a-,if:ci%f %5
iz AA m?tﬁ-zufb;* FEEHAKRE L, AA IRpHkEEER £ 7213 AcAA LI ~anft
&%M*;B“EE%MVJ% WEEZ LA,
3.5. AcAA MK EEER . KHELEKH L Amdlymole ##&45L, HEtE 7z AcAA #%
Am DA LERIC Ty L, FNEFN2BOFEEEH LB, EOHOEEELITH 5%
BEOFLEIZE D WA BHE LD, TN L ACAA O L DA ETE L THE72 AcCAA Dk EE
EHO.787Thr P L ) LV ) KE L% KL 72D T, AcCAA DIEREFEEHRTII LW %2,
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B HOREERIE Am B G550 AA BEilt A 513 15B SRR B R L T B
ZEhh, ZHUS AA OWEREERTH S X E 270, AcAA OREIEERIZ Am 15 1
7 AcAA BEfHE &K b Teh o 72,




