J.Korean Pharm. Sci.

(@f A &% 3 21]
6 (1) 18~25 (1976)

Ethanole| g0l 2 Sulfadimethoxineo]
kot ol Tt B

B R MEZ K
LR - N

Effect of Ethanol on Absorption and

Excretion of Sulfadimethoxine

Jun Shik Choi and Jin Hwan Lee*

(Received Nov. 13, 1975)

The purpose of this investigation was to determine the effect of ethanol on’
the absorption, excretion and protein binding of sulfadimethoxine from the
small infestine of the rat and rabbit.

The results are as follows: .

1. The rat small intestinal absorption of sulfadimethoxine was increased by

0.5% and 2% ethanol. '

2. Blood level ’Aof sulfadimethoxine after oral administration was significantly
elevated (p<0.01) by 0.5g/kg and lg/kg ethanol respectively, but was
significantly inhibited by 3g/kg ethanol,from that of the control.

3. Ethanol gave the effect on the clearance of sulfadimethoxine, which was
increased by ethanol from that of control. ' )

4, In the protein binding rate, it was found that ethanol decreased protein
binding of sulfadimethoxine except 0.1% and 0.5% ethanol.

* College of Pharmacy, Chosun University.
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Ethanolo] 1Blkd] u]X& BEd W&l Israel® 59 amino acid kel 23+ 4,
Rosenman? 5-9] phenylalanine] 23t #i45, Sheldon® % _4 plasma glucose ¥ 1nsu1m°ﬂ
#3 #4, Coldwell® 5-2 phenobarabital @ pentobarbitale] Higel =43l #t4s, Chan-
g9 %2 glucose = Z#%f9 amino acide] WRIgel vl B2 B3 #i45, Charles® 59
folic acid®] WBiiel 3t s, Koysooko%-o] ethanolo] theophylline MRike] = x]:& &
&5 HE sol lem, ethanolo] el (e ©l A& HEd dAdAAE Hfs o
et

2 3 {bEBEERE ERES A #HEE S sulfadimethoxine®] HMrsl Hrithel o s A =
Tabachi®, Tabaich® @l Choi'® %o FFst 5o 9},

Ethanol#} sulfonamide®] FIRs#E= 9o HAEIEAA o %k, P, BAkA, £
FWied 2 wd Aoz B od Hd #E7t ¢l7lel FET ethanold] BE
ot & sulfadimethoxines] Wik, Hifh, FBEFEES wA+ HES WEsts] A5k rat
o MEARK KR EYMPRE, KRS RPE BESET BRI v HRE 45074
1 fERE W

B o
sulfadimethoxine (E. Merck)
ethanol (E. Merck)
Plasmanate® (%4 z})
ammonium sulfate (E. Merck)
N-(1-Naphthyl)-ethylene diamine+2HCl (E. Merck)
sodium nitrate (F1Yt)
hydrochloric acid (F1t)
trichloro acetic acid (E. Merck)
sodium heparine (E. Merck)
urethane (E. Merck)
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s %S P —sulfadimethoxine 0.5mMEF} ethanolg 0.1%, 0.5%, 2%, 5%¢°l
833 &S phosphate BEEKA ARy %3 U= .

FE&S We —KH,PO0,(9.2g), Na,HPO,(4.4g), NaCl(5g)¢ Filikel wfstell/z
3 BEvsK e = (pH 6.5)6F HEaTdl FRHL.

Loop’s Circulation method(in situ)ol] g3t rat HpBABKRBR——ET BRETAA
A5 B4 200gRiH% Sparague-DowlyH rat® F(ERE1 24R5R5 #BAA7|3L nembutal
sodiume = [ipEAl A Shanker'? 52 Fiko g HEsIg o}

BAVATES 100mlo] sl BFEEE 2ml/min® s 9om, B BFd 5584 R
B 0.5mlE Estol HBW R 513 &8 3047k 0.5ml% Histol Brattor & Marsh-
all'®F ko] fkste] sulfadimethoxines EEstel thoskol whel MikAE S HHss. '

Csample final ‘ :
Csample initial

CHRRE W RbB-—ESA HES #BE ke Bk BEFRES BB 208500 R
A 7l # WiFEE urethane 4ml/kgi BETFESslg om, sulfadimethoxine 50mg/kgd =
O#xEste 45 pElelcl 685RZR] —fl B¥EhEk(femoral artery)o] heparin salinec 2
9% P.E. tube® A ol2iE MBS KESAL, Re BH EdRes =t b
Bstel Bye BMHAA % MRS WREITH P.E. tube® HAste] HEB Bratton &
Marshall’® Fgkeo] 8l sulfadimethoxineg- EEstg ok

BEHS RB—Klotz® 59 Fikd ot FlEpEos MRt 5% MMARKE
E(plasmanatey #%FH) 5mlE visking cellophane bage] ¥ ol A& sulfacfimetﬁox-
ine 0.5mM/I%] PAREIEMIHE 10mls] YA A =% iR (borizontally, 90cycle/min)G¥E
30+1°CE JERSshal A 12850, 24p5R, 72m:Mnlch RN 2 BFAMKS Bt WE
At BAEBR 4 BREERKS BB g R

s LYl sl 1

o w2 BERARS BHistad.

percent absorbed =100-100

R U BN

Loop’s circulation method (in situ)ol k& rat /BRI sulfadimethoxines] Rkt
Table 1 ojA X3 ups} 7o) alcohole] pEEe] whebA sulfadimethoxines] Bkl o 3b
o A3iet.

B EEEE 0.1%1 A% controle] Wikel HEeE o WEE Fx Tdh

#]1} ethanolliE 0.5%%h 2% A< sulfadimethoxines] Wik JE#A 2o, L8
1} ethanol 5%4] A% sulfadimethoxine®] WHME 0.1% @il 2l MO 2 fER
g ot
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Table I—Comparative Absorption Rate of Sulfadimethoxine by Ethanol from Rat Small

Intestine®
Ethanol
Time, min Control 0.1% 0.5% 1% 5%

A.V. AR AV. A.R. A V. AR. AV. AR A.V. A.R.

30 0.031 6.1 0.030 6.0 0.032 6.4 0.033 6.6 0. OZé 5.6
60 0.085 17.0 0.091 18.0 0.085 17.0 0.088 17.5 0.061 12.1
90 0.110 22.1 0.110 22.1 0.121 24.1 0.123 24.6 0.085 16.3
120 0.160 32.0 0.316 20.0 0.165 33.4 0.165 33.4 0.118 23.5
150 0.182 36.4 0.184 36.5 0.185 37.0 0.185 37.0 0.158 31.5
180 0.187 37.4 0.185 37.0 0.198 39.5 0.197 39.4 0.174 34.8

a), Initial concentration, (0.5mM/!); A.V., Absorption value (mM/!) ;
A.R., Absorption ratio (%).
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Figure 1— Semilogarithmic plot of the time course of sulfadimethoxine
absorption from small intestine of anesthetized rats. The perfusion solution
contained 0.5mM/! sulfadimethoxine and 0, 0.1%, 0.5%, 2%, or 5% ethanol.

Sulfadimethoxine WRIKZS S 18045a A Heialwd 0. LEEEG A 37%, 0.5%9) 2%EE A
39.5~39.1%, S5%BEANA 34.8% % 1}ebvt alcohol ¥ 0.5~2% )4 sulfadimethoxine
o BT REAAL, HikES 5% sulfadimethoxined] WikE M2 HFEL
& %7 ek |

Ethanole] el vt sulfadimethoxine®] meiEE S KES KoLHARK HHT BR
& Table I ¢} Figure 2o} 7o}, :

Table [, Fig.2¢14 2. ule} o] ethanolo] sulfadimethoxines] Wikel ©]x]: Bz
2 ethanole] Fof ##58 wi-t}, ethanolo] 0.2g/kgol Al controle] MidRiEpEs] Hosl A
A9 ZAVG Emd A RAL JEES FA Zahdo. 0.5g/ke, lg/kgd AL 2BEHOR
Fefdle] o}e} sulfadimethoxine®] MirbEEES A 2 ok
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Table J—Effect of Ethanol Concentration on Blood Level of Sulfadimethoxine after Oral
Administration to Rabbit

Ethanol, g/kg

Time, hr Control 0.2 0.5 1 3

1 5044.5* 52+3.9 5744.24 = 62::4.8% 48+2.9%

2 54:£5.0 56+ 4.4 60£1.6% 622,64 52+3.2

3 56:£3.2 554:3.7 58%2.7 60:£3. 8% 522,24

4 56-+2.8 54:3.5 57:+3.9 ' 5841.94% 502,84

5 524:3.9 51+4.0 52::2.2 542.7 . 48:%3.1%

6 4743.0 46+3.3 4434.5 48+4.0 43xL8
A.R. 100 104 112 115 97,

* Average = SE (mcg/ml); A.R., Absorption ratio at 2 hours (%) ;
#, Significantly different (P<0.05).

a: Alcohol. 1g/kg
b: Alcohol control
c: Alcohol 0. 2g/kg
d: Alcoho!l 0.35g/kg
e: Alcohol "3g/kg

Blood level (mcg/ml)

! 2 3 4 3 6 (hr)

1 L )

Figure 2— Effect of 0, 0.2g/kg, 0.5g/kg, 0.5g/kg, 1 g/kg and 3g/kg ethanol
on the blood level of sulfadimethoxine after oral administration to rabbit. '

23] 3 controls] Hs)A imshyBAES] peak pointrF 3~4RR lel Ml A 1~2§ﬁ§£i
RUHEST B &E & + 3ot alcoholol 0.5g/kgel A I~SHMAAE HEESA
(p<0.01) sulfadimetoxines] [irb}2E2 @A 2 ct. Ethanol 0. 5g/kg~ ﬁm?&ﬁﬁ%‘:‘: 2&
Mk} controle]l HalA 12%AE (p<0.01) BikE HimA Z L ethanol lg/kg ﬂ%ﬁ?-‘é‘
15% 2% sulfadimethoxines] ®ik% #BmA ot

Ethanol ggr} 3g/kgol A= sulfadlmethoxme«] MehEEsr 238 WA Zif o
et

Ethanol?] i%&c*ﬂ wtelA sulfadimethoxines] Wikl HHS A vhe A+ Bz Bk

£ (R, BE =x e BHAAA $EE v F

23] 22 sulfadimethoxines] ﬁfﬂi(cleamnce of sulfadimethoxine)-& Cszw[%'—y—ﬁ
o kel A BArEsifd Re His = Bl fchiBisole] HFAMKE ﬁﬁ‘?ﬂ' 24 ethanole]
sulfadimethoxine?| sl Phifitel vl H#e @ + o, 2 %ﬁ% Table ls'?%ﬂ'
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Table [—Effect of Ethanol Concentration on the Urinary Excretion of Sulfadimethoxine
after Oral Administration to Rabbit

Ethanol, g/kg

Time, min Control 0.5 1 3

UsV. Ps. Cs. UsV. Ps. Cs. UsV. Ps. Cs. UsV. Ps. Cs.

0- 60 35 50 0.72 39 57 0.70 38 62 0.63 34 48 0.71

60-120 38 54 0.70 40 60 0.68 4 62 0.71 36 52 0.70
120-180 42 56 0.75 45 58 0.75 47 60 0.79 38 52 0.76
180-240 © 45 56 0.81 49 57 0.84 51 58 0.87 40 40 0.80
240-300 44 52 0.86 46 52 0.91 50 54 0.90 41 48 0.87
300-360 39 46 0.88 43 4 0.96 43 48 0.94 38 43 0.90

Cé=Us.V. /Ps; Us.V., Excreation rate of sulfadimethoxine mcg/min; Ps., Blood level of
sulfa. (mcg/ml) ; Cs: Clearance of sulfa. (ml/min), Us,.Urine concentration (mcg/ml) ;
V, Urine volum (ml/60)

Table Ml A B upelztol A-& HHRYE 1804 71x|+& sulfadimethoxine?] clear-
ance”} controlz} # 2] Zxjul, 24 H5RElE KE4S control®w th sulfadimethoxine®] Brik
Bol AxE AL & & Ith. 240~3004 9 A = control clearance”} 0.86ml/min <ld]
8] 4 ethanol 0.5g/kgs) 4] 0.9ml/mino) &, alcohol 1g/kgellAl 0.90ml/min 3g/kgel A
0.87ml/min% #inE nqltl. o] #BE = ethanole sulfadimethoxine?] Bifte {R#EA 71
Aoz BErr.

Ethanole] sulfadimethoxines] kel o9 H#e v1d A S BHs A4
plasmanate(#+)% visking cellophane tubes] @1 0.5mMg] sulfadimethoxines] #%
BiEERa WEAA —g BEgd MEKRS BEEd sulfadimethoxine$ Bratton &
Marshall Jjikel wtel B3t BREEES WET ©RE TableNsk 2}

Table IV—The Effect of Ethanol Concentration on Protein Binding of Sulfadimethoxine
using Plasmanate®

Ethanol, %

Time, hr Control 0.1 0.5 2 5
12 12.8% 14.2 13.9 12.2 11.8
24 14.0 17.50 17.0 13.6 13.0
72 15.2 18.0 17.0 13.8 13.8

% Initial concentration, 0.5mM//,  Binding ratio(%)
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sulfadimethoxine?] ‘A& S %= HE314<S o ethanol ¢.1%,0.5% 4] A = control
o WA BEKEE BMEIQA 5 ethanol @EEF 2~5% At 288 sulfadime-
thoxine?] FEEEEZ] controld] Ml A £ TF= 9.

EI], alcohold] EE/} ¥4 5 sulfadimethoxined] ZHE&EAE ) BT+ 73173;:0] =

& ¢+ g |

Israel“ Rosenman”, Codwell® 5o fksl=l BBz o2 <edAl amino acidi} L-ph-
enyl alanine, glucoseS-2 ethanols] ﬁk?’fﬂrﬂ Bt MEsl ek, 22 Rosenman®, |
sheldon® 5-¢] f8ld SEEEc s <=4 D—p};enyl alanine, phenobarabitale] A=
ethanole] ks A Wikt RESIH ot

Nogami!® 52 sulfixazole Bii7} 2-4-dinitrophenols] 4] A ifmf‘ﬁljﬂeiv}l WEL 21
o] Lok AWl A+ sulfadimethoxine & ethanold] o] whabA Rikst BiEd Ao
2 Rol EHRKEC] old Aoz BH=d

Ethanol [EilEElA BkE R A7k ko] wh=ol, HREIAE B&I&?‘r £t L
= BRE 14 Alcohol EREANA Bkt w2k Phihe] whzE R 400} cont;ol )
of alA w2 mREAAE Rk WEls g Bhkel = Bl Bl dl AR e BE
o giet.

o el WM e WRE ASAA 28 3ok € Aol

= ]

Ethanol?] ¥ =& sulfadimethoxined] Hiks} Bhik, BEEFEE ¥4 }_,;J Baa o
¥ #Re giot A B

1. Rat /MBo] A (in situ) ethanol {E@ %l 0.1% o] A = sulfadimethoxines] Wikl &
wEo) 9o, ethanol 0.5%, 2% At WkE REAH A ethanol R 5%=.
Bingel o=} sulfadimethoxine Biks &= gl o} ‘

2. Rabbite] Mi-pjREEE ethanol 0.1g/kgl| A& FI= BBl 92} 0.5g/kg, 1g/kgl
AE BIKE R Atk 22} ethanol EilE 3g/kedl A REEE Helg o} sul-
fadimethoxine?] Wik #0491 o}

3. Ethanole] {&% sulfadimethoxined] BEGEA L (KM 1" ERA T HWRER E
kel weh controldl HesiA skt :
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