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S M x 7 F
Studies on Absorption and Excretion of Drugs. Pharmacokinetical

Studies on Urimary Excretion of Sulfonamides
Kikuko Imaoka

The urinary excretion of nine sulfonamides were investigated in rats to compare
the kinetic properties with human. The similarity of urinary excretion rates and
metabolic fates between human and rat were observed through those sulfon-
amides. The dissociation constants of amino group of sulfonamide (pKai, N*
position) were correlated to the rate constants of acetylation in body and also
the final ratio between urinary excreted acetylsulfonamides and the total sulfon-
amides. The rate constants of original sulfonamides excreted in urine, however,
did not correlate with the dissociation constants of amide group of sulfonamide
(pKa, Nl-position) in a statistically significant. The Kkinetic study on urinary
excretion of six N*-acetylsulfonamides was also carried out in rats. The excretion
rate of these acetylsulfonamides was larger than the corresponding sulfonamides.
Neither the dissociation constants of acetylsulfonamides nor the excretion rate of
the corresponding sulfonamides correlated to the excretion rate constants of the
acetylated one. From these results, it is suggested that the excretory mecha-

nism of acetylsulfonamides is different from that of sulfonamides.

WA OBI%, LB AL IIHMEEITAD L &I T v F REONEIMER SIS Z L%
w.;nmmﬁmtj%fé,ﬁ%ﬁmﬁﬁwﬁ% 7L ié#,EMB@@%%&ﬁmAW
DFER L OFEBEBAR A S Ty WIS EA D 7. BRI O W s & Ui B
BT ARESRBEEEIC VT, AT v FEORBKEITAOZEZAME LT, FHEOY L
7 RORFB I OBEEE L AL T v MoV THEE L. &b 07 » Ko LRag
BL Ty Mo o2 REPEIGEE L 0BfRE MBS BT, VA7 BB I VZO T F B0
BEEH L Th b ORBHEEEE L oMBEBEREZHIE L. RPREHIc >V 7 e F ke 7
V7w A FEOGEEEZIT » THRFT L.

FREEE 1B 5 ESRR AOEH L Eino Nelson oI X - 7. ENﬂwni%w77ﬁ®¢

S kl ks W Mk X ORH RO WA 21T, &
T Sa e Sae -mﬁ&%ﬁbtw“fwﬁ%m&ﬁwknvf@
k?’l AN !’f..‘,,,i
N B! %5 (Chart 1).
Se Sg ———— Sge T SIEREO £ £ CHRRNICHEET AL T >
Chart 1 Hog, Sa FT7EFEL L > TERRNICEET S

* Wk, BEJ, TEW, S sk, 88, 893~809 (1968) iCFEFE.
1) Eino Nelson : J. of Pharmaceutical Sciences, 50, 181 (1961).
2) Eiuo Nelson : J.Pharmacol. Expl. Thevap., 129, 368 (1960).
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N7 RO, Sg L7V wb A KKRE - THRNICHEET A7 > ROE, Sae 37 &F
MEE T THRMMCBRIE S R L 7 > RIOE, SgelZ 7 7 u A RIKL 75 - CiRS o Bk &
N7 7 s HlOR, Se BRBESHAVTHkER 2P LT >ROR, b R7TEFAERBIDY
TNy A R 5 D REHREEROT, ke X7 FAEE U TES R & h 2 FHEEK,
k! XN w4 FRE LTSN S B EEEEL b IRBIS v CHRE S h B E
ETHD

HEER (K), IR () & ), @) KRTEHIng,

k1+/€3:—K (1)
ks _ ks
f er“kz o K (2)
i (3) Mk vEHEIND.
Sew
f= Sew +Saew +Sgecwo (3)

Sew, Saew, Sgew (IFIFH Se, Sae, Sge OEEKBBETH DY

s74i (1 J?Se ) & 3= WCEHE S EERSB RS, omRN bR
(K) 2k o s, #7810 Se 13d 650 UdEDIZERFBREO% Se &, So 1X4& 3k
HERICBT 2ENBETH D2, Y7y FPBERERENCHEIN20CET 2R#EE 2

, E.Nelson 3808 5.4% 4 B %2 O ¢ (new zero time) & L, \"bw 5 zero time shift

&kl)ﬂmm%%ﬁbfv%.K%%KEVTH%WEﬁﬁﬁwkb,%Eﬁﬁﬁﬁmv%m

ETRL, BhEE, 1EER%, 2RO BOBOEOBLEEL, & K B2k THEL,
MFEDHENT—E L X ICBEREO 2 20F L7 »#|D new zero time L. 9
kL 5 5 sulfadiazine 720 23ESHE 2 e, o 8 RIS 1 BN 2=0 Td - 7=.
FORER. Wk Sa & So FoXFO X ST L.

Sa= (——bfg*x Sel) —Sae, (4)
=[((Sew —Se) + (Saew —Sae;) ] —Sa (5)

::u,%li&&lﬁﬂﬁ CIHERBo s THtE 2 v 7 s Fo i, Sw1MﬁV1ﬁ
Mot s o7 F b+ v 7 s B0, A i1X new zero time FThbbirs 1B

S&ﬁg) s ML AN

BT 7 BOBRTH S .::Th(b~

FA
time shift %0 K #Ro7z. bk BEO b ZoE0Ric k- TEH L.
ks=fK (6)
ki=K(-f) (7)

ke X7 2 F LS NI 7y BIORBPPEEBEOKLEILE L LIC L CHIET DL, TEF L
ROBIPEIH S TN E LD L HRTE S, T THEBIC T FAY LT > RRZEREL, %
NHNEIMCHRE S I D L EO—KREBEEERE ke L Lz, ZORE, k JEL A BIU A
BIEDEEDT v NEIBOBORKEZMN, WFhd 56 [CHOEWBETH Y, B oEEE T

3) ¢ ®EK Tz sulfamonomethoxin, sulfadimethoxin, sulfapyridine 2 K:t>7z% 1 7 5> O Sg i1
bizinotc. E.Nelson i3, 7 vy v A4 FMERWENTH 5L LT Sge 2HA LTS
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HY/NEL, REHHEORM LI A E—K LTV,

Yo7 rHOMREH S T OB BT 2 HEROEHEROANEL T v MHORBEITR D oo, #
REY XD NEERBELAERICEL 57 v bOEL OMNBRERE» S, FEEEES L ORFE
OMBRAROEN 21Ty, HEBRELZED L LB TER.

oIy FOXKERERZEY, L7 Kot : oS X OHEEOBRERA S0,
HERBEER L N B3I O N* (LoBEEER L OBRERA L.

o AERRBGERICE L T lipid theory %% YV, Zivic & % & WD IFEMERERL O 7 D38 %18
BL, = OHEITIZIEY O SERBELR L, PRtz v T L ERIERE L L oEEBSBEE L T
B, Ko pKe 8 X OEBEE L O SBERZRINE L FRICHER L DA 20BEE2 L -2
EFREL, TEFAFALT sHICOCT IS OHE{LEANE & ke b OFEBEBRZ B L.

2 B o M
LERREl HEALEIEOY LT rE|AE Table I iR .

Tasie I. List of Investigated Sulfonamides

Number of

material Sulfonamides Product. mp (°C) PK,» PK,®

1 xyloylsulfamine Fujisawa Pharmaceutical 214 4.37

2 sulfisoxazole Sankyo Co. 192—196 4.79 1.55
3 sulfisomezole Shionogi Co. 168—172 5.81

4 sulfamonomethoxine Daiichi Seiyaku Co. 204—206 5.90 2.00
5 sulfadimethoxine Daiichi Seiyaku Co. 200---202 6.06 2.02
6 sulfadiazine Daiichi Seiyaku Co. 252—256 6.43 2.00
7 sulfisomidine Daiiehi Seiyaku Co. 244—-247 7.52 2.36
8 sulfapyridine Tanabe Seiyaku Co. Ltd. 227 8.56 2.58

: . Fujisawa Pharmaceutical
9 sulfanilamide Co. Ltd. 165—167 10.43 2.36

BERLIZ6EDT tF Ly 7 7 kl% Table II ci59.

TasLe. II List of Investigated N*-Acetyl-sulfonamides

Solvent water

Number of N+ Acetyl-sulfonamides Product. Rec@%‘;ry Partition  PK,
2 N#*-acetyl-sulfisozaxole Shionogi Co. 99.4 0.134 4.96
3 N#*-acetyl-sulfisomezole Shionogi Co. 100.0 0.482 5.60
4 N#-acetyl-sulfamonomethoxine Daiichi Seiyaku Co. 96.3 0.407 6.00
5 N#-acetyl-sulfadimethoxine Daiichi Seiyaku Co. 99.6 0.607 6.09
6 N4-acetyl-sulfadiazine Daiichi Seiyaku Co. 92.6 0.071 6.06
7

N¢-acetyl-sulfisomidine Daiichi Seiyaku Co. 92.4 0.055 7.08

Recovery method of N4-acetyl-sulfonamides : after N4-acetyl-sulfonamides were hydroly-
zed by 4y HCI, formatived sulfonamides were colormetrically determined by diazo-reaction
method at 544 my.

4) HRE—, FEE—, hR £, FEHE, 25, 22 (1965).
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HEBR® FLT7rRBLETEF L7 BRSNS Imm/50ml ZiEEE%E (pH8.5) X L.
FAU> - 2 5E 4B 1& v 13 35% HCL, 28ml; sodium borat, 13.4g; NaCl, 2.5g iz %k % nz T4 & 1000ml
ELBDTHB.

TR FEY FERPOHILT rHBRBEARECLDYTVLETERL, SM4mp TEREEERE L.
FRRERFORBYI VI r HBIB YV 7 r R K DIE

e e e i Rt

K#F L7 - ABRERUTEY 5. 2ORY L7 7 HIBE : —
FERIC 4y HCl Iml £ A 72D 5, 100° T Thr ¥ L I ' :
TMASRL, UTFREBOHEC X OERT 5. 587 g —————— )
Wy EFARRRR— =y 0T AL T e FE g ! !
SR, BI/vsoH+ A KL, TOREHETS. I { """"""""""" 10%
L7 BB s k—iso-PrOH—BuOH (1:1:2) T4 b, l b o )
x—,¢—ya< bgid Fig. 1 0RT. 7 e

5y bOBORRAE  WEKET v ¢ (Donryu 7, : o i
% 320g) AL, 1.25% ~v b g—nF b ) UL Fig. 1. Paper Chromatography on the
WTHE:E L, REEHS LOBEREAERL, BRREHY, Metabolite of Sulfadimethoxine
BEBRASBALTHER )z F L vElh=a—VEBELT 0.66 : Sulfadimethoxine and acetyl-sulfa-

dimethoxine have the same Kf value.

B®ERT 5. 0,25 ; sulfadimethoxine-glucyronide Rf value

Rt BAUTE HIRORBERTHDOT v 25
24hr |RL, 2O0—HRI WL T 5. D¥RHr7 rFEHED 0.2ml %27 o bEBEOKBEHA SIS
L, 50 UnEDHIFMEREE LT, ERBY, TEFVERSCI IV 0 r 4 FRPBRBEINL R
ZETHERT L. Cho2EBAEL, BOBODEERYD 5.
s/ R &L B E
ERERENLRDI fi K, ks, ki, k2 OFHfER Table I 2%

TasLe III. Experiment Data on Sulfonamides

N;g}g?fa? f Sulfonamides f K ky k2 ks
1 xyloylsulfamine 0.4672 0.1893 0.1009 0.0884
2 sulfisoxazole 0.9118 0.2172 0.0192 0.5388 0.1980
3 sulfisomezole 0.5239 0.0880 0.0419 1.3614 0.0461
4 sulfamonomethoxine 0.5624 0.0415 0.0182 0.9699 0.0233
5 sulfadimethoxine 0.7333 0.0198 0.0053 0.1714 0.0145
6 sulfadiazine 0.6867 0.0997 0.0312 1.0271 0.0685
7 sulfisomidine 0.4667 0.2041 0.1088 0.3054 0.0953
8 sulfapyridine 0.4956 0.1389 0.0701 0.0688
9 sulfanilamide 0.2351 0.0638 0.0488 0.0150

Each value is expressed as the mean of five animals.

AESy PEOERBE () OBEBMAKR f oEBEKREERD 27w v b & Fig. 2 i25R
. FHEIGEEC (0.3000) LY, ZTHARAETHEY. Y7 »ROIERBFRIIAL T v + LD
HEBIEDR . Az o TIRRE o /b v v 7 > Klx screening T 572H, T v Foef

5) EEEIEAMA: iR, 62, 362 (1942).
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=0.11
e« 1.0f 7 5 £0.10
0.09/- 7
Eo.gl : 2008 ¢ £ 0.08} :
2 9 =]
= 6 2 = 0.07} J =
=0.6 * " 0.06 ~=0.061 6
- 2 £0.05 g *
20.4 4 50.04F 4 2 0-041 9
= ~0.03} 5 B °
>0.2¢ 8 ’<0.02 3 50.02f 24 8
e . 0.01 - °
s A 1 1 1 : TS RS SEUNE SRS SN W S S ) e L : ! L 1
0.270.4 0.6 0.8 1.0 0.020.060-100.14 0-18. 22 0.0z "0.06 0.10
S value in rats K value in rats ks value in rats
Fig. 2." Lack of a Relatlonskvllp Fig. 3. Relationship between the Fig. 4. Relationship between the
between Proportion of Uri- Elimination Constants (K) of Rate Constants for Excre-
nary Excreted Nonmetabolite Sulfonamides in Human and tion of Nonmetabolite (&;) in
(f)in Human and in Rats in Rats Human and in Rats
r=0.3000 ;09113  Pr=0.01 r=0.7064  Pr=0.10
nuinber as m Table | number as in Table I number as in Table I

R A—f) 2HERETL I LRHFELL A

AESy PEDEERTER (K) oRBEEFE 4 K 27w » LKL &, Fig. 3 1R
FTLrRY LAY, ToMERENT (0.9113) TH Y, (Pr=0.01) TEETh 7. ThbLF L
7 s HIORPEIANE T o M OB H 52 RO LNS. L L—RICT v DK
NEl, Kt bk & b OITHDI2D, TORBOBOICDVCTODEDL HIZHH L.
A&vvbt@#ﬁﬁﬁﬁﬁﬁﬁmﬁ(@)@ﬁm%% ANET v beD% ks BFEERICT
my kL7mb &, Fig 41pT 30 L), 2ofBFREE (0.7064) TH v, (Pr=0.10)T
botz. Thbd by OBBELANET v b EORBICEBMEZEO O S, Lo UBEIEE I —K
Ty FOFNHEL, T v b0 K O Eir ol L E—FT D

AESy PEOKRBEEES (k) OBEBRAE A

8
L7y b of b 2RSS e o b Lz L F, Fig s gmﬁ :
FTERBY EAD, FOMEBGEET (0.8885) THY, .:o.osf
(Pr=0.02) THETH72. T bO b OFICLH ';0.06~

2

[ N}

DRV '_50.04 6
PLEO X D ANE T v b o FBEBIRRNT 6, K, ks 'ﬂmb,
BLIY A O3FELLAEOMEBEEEZL > L2 b 0.01

-7z, L?i)bfm*ﬁﬁg‘](iﬁ‘%fﬁﬁzok: b, Ty

o

0.03 005 0.07

ki value in rats

Fig. 5. Relationship between the

Mz RSP 7 FIO screening | 2@ A7) Rate Constants for Excretion
v, ks, A DX D7 Efxnmzmu%‘hﬁfé{ BRI L=k on Metabolite (k) in Human

ﬁ,A&@%KKMH&%O&Mq%bw BRI & % 5 and in Rats

R L. = o F0 B X B R TS o T8 hber 26 in Toblo T

teamdboBbnd
Sv MBI SRHEL N foRBEEH (pK.O¥ LoEMBAKR  #7#lic -5 %,
Fafiz pKa L TFmy bLcLE, Fig 6 (Ipd sy &y, MHEMAREE (0.8221)

6) T.Koizumi, T.Arita, K.Kakemi : Chem. Pharn. Bull. (Tokyo), 12, 413 (1964).
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THy, (Pr=0.02) THETH - 7.
,,,,,,,, .

R-NH-S0,<  »-NH,
N! R N+
Zhix A-f) v s KREOBE LIEKNT conjugation DfThbh 37 /7 EThbb N fif
DIEREE BBFBROHZZ L ERLTVS. ZoMEBRIZERNICRT 217 »BloEHEED
PIE LRIk 5 Z & L Bbhd. Z o N Lo il & R o BIfRL 3 Tiz Koizumi %% 2 X9
RERT 30, RERBROBALFRICI - L.
Sy MHFE ks & N fro@sics (pK.)? SoEMEEE  ZofERES = v FL
k&, Fig. TizsRrt e Ly, MHEEER (—-0.2532) Th v, FHEIBMRARED Shi s
olc. THRFFRE L T > ROBE RS FOBBEO B SHBTE LV I L ERLTV 5.

0.10+ 7 7
*:';’l'g' 20.009} ! gj}}i .
= 0. 9 ;‘30.08' 6 8 "QO.OQ‘
~0-8F : - 0:07) ¢ < s 008l
o "= 0.061 0.07)- 8
Soar 4 N g 0-05¢ 3 "= 0.06(-
S oal H = 0.04r 0.05}- 2
>‘0' §5 > 0.03 4 = 0.04/- 6
ol * 20071 B 2 0.031 4
' 0-1‘ % 0.01“,_\ K S RO SN RN SO VUL OO S | "‘E 0.0z} % 4'§
A R SRS Lt 1 12345678910 0.01}-
1-5 1-7 1.9 2-1 2.3 2.5 S IO TR SR UL I UK RO T N
pKar value pKe value 1517 1.9 21 2.3 2.5
Fig. 6. Relationship between f Fig. 7. Lack of a Relationship pKa value
in Fig. 2) and Dissociation between %, (in Fig. 4) and Fig. 8. Relationship betwecen
g 3 g’ . . .
Constants of N*-Position Dissociation Constants of k, (in Fig. 5) and pK4, (in
(pK.,) in Rats N-Position (pK,) in Rats Fig. 6) in Rats
r=0.8221 Pr=0.02 r==—0.2532 7==(.6983 Pr=0.08
number as in Table I number as in Table T and in Table 111 number as in Table 1 and in Table 111

v bCHIFD k& pKu EOHEMBER  oFEHEEw v FLALE, Fig 85T
LBy iy, HEMREGE (0.6983) THY, (Pr=0.08) Th 7. ThIIENTORBEE
B O & OMHBIBERE R L, &fREE (- PREEER L HERKRo S 72T L X
DFRINDZILERBYTHS.

Sy bMCHFD ki & pKo SOBBBFRE ZoFERE S v FLE X, Fig 9RT
LBV EAy, MHEREE (0.1560) THH, FTHLEBVFEBBERIEFED bhind 7.

TEFILGLT 7HO pKe BXKUFEE K. 3 37° TI VA A~ F—1o0 HERES
AV, BPRERSBEPT O pK. ZRIE L. Tk EER T IMCBT 5 H5RERBEAEL,
FOKHE Table II iz5p L7,

TEFIVKRICEATSESy b ke & pKe &OHBIMNE HESET T v P L2 L X, Fig.
10 iR TR0 &7y, HERBEPFED b -7,

ZEFILGICETESy bD ke SHBREREOEMBFE FEHEEZ S v FLZL X, Fig
11 iRTERY &y, HERRSIZED R AE» -7

7) HEEBYE . FULAKRILFRES (1961).
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W
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0.2
50.1F 7

2

Fig. 10.

! 1 ) 1 ! L] g t
0.2 0.4 0.6 0.8 1.0 1.2 14 ™
ks value in rats

Lack of Relationship
between the Values of Rate
Constants for Excretion (%,)

o

§

o

Fig. 11.

| il 1 i} 1 L 1
0.2 0.4 0.6 0.3 1.0 1.2 1.4
k2 value in rats
Lack of Relationship
between the Value of Rate
Constants for Excretion (k,)

7==0.1560

number as in Table I and in Table 111

0.6fF

0.5 Ac.S.isomezole

0.2¢

Ac.S.dimethox.

Ac.S.monomethox.

Ac.S.isoxazole

- Ac.S.diazine

Ac.S.isomidine

1 2 3 4 5 6 7

PARESRIZ 75 - T2

8pH

Fig. 12. The Calculated Partition
Coefficients on Every pH of
Acetyl-sulfonamides

and pK, of Acctyl-sulfon-
amides

r=—0.3387
number as in Table 11

HALCHERLECE LT, HELoT7TETFAdL 7 » Ko pH iz 2 0B 2% L.
BofiRix Fig. 12 (2T X SR RE 4k L.

L oky L OARBGEEE Table IV o5k L7z,

and Partition Coefficients
of Acetyl-sulfonamides

7==0.0673
number as in Table 11

TEFUSLT 7HOE pPHICHITSHEE T+
F L7 FIOK, ATRREEEEM O SR L PRt &
ORGTIIEREOfT bt TV I 3T 5RO pH
rEELETMTALK . BALEET B F LYV
7y BRI EERR O 2o, KIEEO pH BT 2 &, L
UL & OFRRAREIL L TL DL JROBE D D 1T
IR DT 75041 T D AEERNESS O JR O pH IZHIE T&
A, TR FAMRICEEN L, TR FIEDOKEEE
7 INEOGERGIEHINTH Y, T FEA4
it
pH 1 75 pH 8 o TEE Lol ®R
ZAUZ X DA S X 9 IC Tl ORI E E 4]

TanLe IV. Lack of Relationship between the Calculated Partition Coefficients
and the Value of Rate Constants for Excretion (k: in Rats) on
Every pH of Acetyl-sulfonamides
Correlation Correlation
pH coefficients pH coefficients
1 0.067 | 6 —0.221
4 0.061 6.5 —0.115
4.5 0.031 7 —0.503
5 0.007 7.5 —0.514
5.5 —0.087 8 —0.597
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TEFILKICETEISy bD ke & ks COHEBBE 7T 2 F KON pKa, SEFEO
L9 nnTFEEOMEICE L0 TEAEL, MEEEICHFREEH 2LV OIBA IS, BERE
7wy hURH, 15 OMEBERLED SR ieh - 7.

RANT 4V IO ORBEERYE T O EE

.
EORE  TETAEORIEEE BRI CRE g |

BADANTA V2 AR HH O R PRI O 5 %jmﬂ

BAefn 7w 7RI X VR L. AT o % 5 100/

VIV ke BEU ke OWBEIHEL, s ;émm
REYOKBANT FAETH 2wt LT 48 e e
oo, £OAEEESIET Db ki by b & D8 1597 s
i Fig. 131737368V TH Y, ERIEL LML drawn by an Amnalog Computer:
{—FH LT3, L LHERERLZHELL ADLS Closed Circle shows Observed Mata-

bolite in Urine and Open Circle
shows Observed Nonmetabolite

BEE £ COERMITE 24 B o R L 23505
BRLTVWAEHTHY, ZHIEEMOEENER
Rigx B —R IR TE RV EEbILs. wFhic LTL PR 0B 2 0B
Ly, MR o X X 2 MEOBITE 2 BT 208155 L Bbih s,

Jinonr4 Faak DIV T 7 FURBEESE N — A~V = b 7T 7 itk T
N7 wmFA FREAERORNETTR o7z, ZOf%EE Table V 1R L850 &7 D, AERICH
VTt sulfamonomethoxine, sulfadimethoxine, sulfapyridine LI4h o4 v 7 & i3 {Eb s &
Thote. Lieio TRKBFOI VT 7 OB RS XTORBEE T 72 FfbicLicb o T
»5. ARZETIEINT yRIOFZSRFE DL, Y7 > RoOYBEEOEE L Svy w b A
FREE OBREMD Z LIETE D -7, REBEES X OIEREABEEE /N & b DI
FnrarA REERPKECEREZ b X 5 icBbh s,

TasLe V. Urinary Excretion of Metabolite on Sulfonamides

Total

Urinary

Glucuronide
Sultonamices  DOEet COlESon eIINON et suforamides SRR
(hr) (1) 2 (%) (%)

Xyloylsulfamine 9760 8 5604 59 34 8
Sulfisoxazole 4280 8 2568 81 16 3
Sulfisomezole 4040 8 1779 29 65 7
Sulfamonomethoxine 8960 8 1321 44 39 17
sulfadimethoxine 9920 56 2337 36 42 23
Sulfadiazine 8000 8 3367 74 20 6
Sulfisomidine 4440 8 2158 39 58 3
Sulfapyridine 3984 8 926 25 32 43
Sulfanilamide 1376 8 459 14 83 3

HJL7 7HlD Pharmacokinetics VI EOEBRBEREPEAELTHAD L, 7 7 HKO4H
BRI ABIOCT v FowvFhd Chart 1 2R L0k 5 ABBERTHEHLT I L TE 5.
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FORBHEEL LU I N TS h 2 HEERICHE VT, V0BT >THAL T v
FEOBICEESMHEBERSESE LTS ZRERIME LT v bOEBHEEZFL TV 5.
FA7 7 FORBHEEEIABLIOT » b b N [LOBEEEER pKa LHEBECBERLTVS
P, PR N ORI pK. PORKREICEAREGERL T LHbh Tv5 i
bbb T ok RBEERC. FAT sROERFMTHLI T TF AL ERICBVTH, Ty
MEAL T o X 9 mfEMEEE ST R cE v, AREROHP TIX, sulfapyridine #pxvic
SFEOF L7 s HITFICT v FAMKRE LTRFET &N 523, sulfapyridine ZFic v 7wt A K
ke LTRBEIEH 5.

BlE  HOvicHs, SERLOSURT S e SRR L THEREBIE e oS0 AR EREESR

KOS AEBRIGL, TAERICHBA LT 20 kBB RO CTIHT, TBHT, KHETOHEK
FEFo- LET.



