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The Study on Absorption and Excretion of Sulfadimethoxine
Combined with Some Proteolytic Enzyme

Jin Hwan Lee, Jun Shik Choi and Yong Jong Yu*
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The effect of proteolytic enzyme on the absorption and excretion
of sulfadimethoxine are investigated in this paper.

The rat small intestinal absortion of sulfadimethoxine in the
presence of proteolytic enzymes such as chymotrypsin and trypsin
are increasingly absorbed more than 20% during 3 hours.

Blood levels of sulfadimethoxine following oral administration
are not effected by proteolytic enzyme, but both on the high
concentration of chymotrypsin and the low concentration of trypsin
at only 3 and 4 hours are increased(P<0.05) from that of the
control. )

Blood levels of sulfadimethoxine after duodenum injection are
remakably enhensed to correspand to 18.5-25.0% (P <0.01) by the
proteolytic enzyme concentration respectively. '

Proteolytic enzymes did not give influence on excretions of
sulfadimethoxine after duodenum and oral administration.

* Department of Pharmaceutics, College of Pharmacy, Chosun University.
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EESHEE:  antiinflammatory %% antiedematic agent® {FEsw oo 4k
# WA BFEHRY BmE Wil WSl glcl. Bastian J. WYLl trypsin
3} chymofrypsinsq 15, Seneca. H. »349] chymotrypsiﬁ-tetracylineﬁﬁﬁﬁ Bk}
HEf, Avakian, S9%9] chymotrypsin-phenethicilling] Bikst Bhilt &l &=l 9l

o zElm ﬂ:@ﬁéﬁﬁﬂi"‘} BEREs A #Es o 9l sulfadimethoxines] Buksl Bifkol
siztol A £ Aritavs] &7 QUck.

Proteolytic enzymed} &tk {LEBRB{e] sulfadimethoxine®} E AR HHAE
TEROl RE BEET, HEHD S KT Bikst httd] BEE vl Aoz BRsY
ol o] #Ha WAt gl WHEE: proteolytic enzymeql trypsin, chymotrypsing] £
o] w2 sulfadimethoxine?] rat /NP ik, rabbite] blood levels} urine level & &
5% st mRE ddlrld o BRE #ED

X B 5 &

1L o=
-Sulfadimethoxine (K.P.)
a-Chymotrypsin (Sigma, U.S.A)
Trypsin (Sigma, U.S.A)

2R W

Ammonium sulfamate (E. Merk)
N-(1-Naphthyl)-ethylenediamine 2HCl (E. Merk)
‘Sodium nitrite (Fit —if)

Sodium carbonate G —&)

Hydrochloric acid (fu¥ —i)

3. MEEw M

‘Sulfadimethoxine 0.5 mME 3} proteolytic enzyme & 38 Hslod 0.3% 8+ 1% 3%
%Y B BYOME (Tyroid sol.)o] ks %3 U= sl
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4. EHRB&S RY
NaCl, CaCl, NaH,PO,, NaHCO;, MgCl,, KCl, glucose® 7Kl %ﬁ@%}oﬂ =z
T bufferd o = (pH 7.5) i Eiel AR H(Tyroid soln).

5. EBmAE

a) Loop’s circulation method(in situ)o] 3+ rat/ NG AR ESE.

—ET BHTA AETY P@E 200 g §ij#k Sparague-Dowly ratE EERRT 24%[ &
£ A7\ 3 nembutal sodiumo 2 JEfEEA# Shanker?=-9] Hikiow EHs At

BUEH-S 100 mlol s SRiHEE 2ml/ming fiRstg oml Bt/ wafEd Sotkel
AT 0.5mlE Brslod B o2 2 4 304mtct 0.5mlE Heste] Bratton & Mars-
hall® Fjkol £38e] sulfadimethoxined FEE 3L oh-2Xo wlel BKBE EHstg o).

C sample final

Percenl absorbed =100— IOO—CTmple—mlTal‘

b) Blood level & Urine level

—Esl HET BE 2kefiRe] HEFERE ERW 20%M el B ke
urethane 4 ml/kg2 TFEH3IE on sulfadimethoxine 30 mgg FO A © duodenum
o HEEY & EERvbcel SEERZEA] —{] IR Bk (femoral artery)el] heparin salineo &
A4 % P.E tubed A olzyE mKe BWWMAn, Re THEEE symphysis §
ol Al Ed#RS o=k IRt BEEE WAl & RS RIRE (ureter)dl ot P.E. tube
= BAstA RELE Bratton & Marshall® Hike] {k3le] sulfadimethoxined E&3}
th

¥

RBER % B8

1) Loop’s circulation method(in sitx)2| {k3t rat JJgel sulfadimethoxine

o} ®ik

Table I. Comparative absorption rate of sulfadimethoxine by various proteolytic enzyme
from rat small intestin (Sulfadimethoxine(SD) initial concentration: 0.5m Mol/L)

SD-Chymotrypsin SD-Trypsin
. Control *
Time 0.3% 1% 0.3% 1%
~ (min)
AMV AR IAMV] AR AMV[ AR | AMV | AR | AMV | AR
30 0.028 5.6 0.045 8.9  0.041 81  0.039 7.8  0.030 6.1

60 0.061 12.1 0.083 16.6 0.075 14.9 0.076 15.1 0.061 12.1



# . % - 3 : Chymot ~ypsin & Trypsin @& F&

34 Sulfadimethoxine?] Wukst Hhittol BE3: W% Vol.4, No.1,2
90 0.0865 17.3  0.119  23.7 0.113 22.5 0.110 22.0 0.091 - 18.2
120 0.111 222  0.160 31.0 0.139 27.9 0.142 28.% 0:120  24.0
150 0.13¢ 26.8 0.181 36.1  0.170 34.1  0.169 33,9 0.141  28.2
180 0.156 31.2  0.208 41.5 0.197  39.2 0.195 39.0 0.176  35.1

Remark:

AMYV: Abﬁorp@ion mean value(m mol/L)
AR : Absorption rate(%)

Table [.o]4 2 upsk o] proteolytic enzymeg sulfadimethoxine?] BikE (R
A # o Controlé} abso;*ption rate® 18043] 4] 100% % &ty chymotrypsin® 0.3% ¥
ol A 133%0lx, 1%¥RmelA 126%0l vk, Trypsing] 0.3%#mmel 4 125% 01 1% & mel
A= 113% 5 BikE B A ). Sulfadimethoxine?] BBIFHE:R o} chymotrypsin &
trypsing] fHEel BME FEEA 3 ot

2)Blood levele] s

Proteolytic enzymeo] sulfadimethoxineQ Bkl v A= BELS BN B &
nEEstges =3 Ko L BABYA KT BES A €2 97 RE FRoE
duodenumoej ﬂﬁ;fs}c} ¢ #RE Table T, Mo Fig. 1~3. 5 Zch

Table Y1. Effect of dose of proteslytic enz“j’rme of the - blood level of sulfadimethoxine
(30mg) after oral administration to rabbit.

Time ~ I . SD+Chymotrypsin - $D+ Trypsin
(hr) Contrel — - -
» a ‘ ’ b a o b.
1 16.1:£2.913% 17.241.7 16.0£1L5 = 17:.0%1.4- 16.0+1.9
2 19.0+4.1 19.0£2.1 20.0+1.9 19.522.0 18.6+2.1
3 22.4:+3.2 23.0x1.5 24,6411, 43% 23.2+1.8 . 24.041.9
4 23.543.7 25.5+2.2 28.01.63% 26.6+1.3% 23.941.4
5 25.8:3.5 23.241.8 -~ 25:541.8 24.4+1.9 23.5%1.7
AR 100 105.3 113.4 106.5 101
Remark H
% : Mean value=:SE(mcg/ml) a: Dose of enzyme 0.05mg
: Significantly differant. P<J0.05 b: Dose of enzyme 0.5mg

‘AR : absorption rate (%) at Maximuni point (4hr)

Table IIL. Effect of does of proteolytic enzyme on the blood level of - sulfadimethoxine
after duodenum administration’ to rabbit,

,&S o SD+ Chymiotrypsin ' SD+ Trypsin

, Contral

a b - ‘e a ‘B c

1 43.538.9 46.1+1.9%  49.5:1.8 52.2:42.4 * 52.2+1.4 55.0:2.1 46.5£2.04
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2 40.1+£2.6  43.0%2.5 53.0+2.0 50.5%1.7 47.2+1.9 51.2+1.7 48.1+2:4
3 32.5+2.9 35.8+1.8 47.8+1.7 43.541.3 41.5+1.3 46.1+1.5 44.5+2.9
4 28.5+1.9 30.2%2.1%F 41.541.6 36.2%3.0 34.1+1.9 37.4+1.8 35.0+%2.5
5 24.742.4 26.3+1.7%F 34.14+1.8  31.5+3.13 31.242.0 33.0£1.5 28.2:42.6%

AR 100 106.5 123.8 121.4 120.0 125.2 '107.4
Remark:
(3%) : Mean value+S. E(mcg/ml) AR : Absorption rate at maximum point
a : Dose of enzyme 0.0lmg =+ :P>0.05

b : Dose of enzyme 0.05mg
¢ : Dose of enzyme 0.1mg
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5t (5)SD+7R0O. 5
7 y 3 Z & -y I8

Fig. 1. Blood level of SD combined with proteolytic enzyme following oral
administration of 30mg to rabbit asa function of time.
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Fig. 2. Blood level of SD combined with various dose of trypsin after
duodenum administration to rabbit (30mg) as a function of time.
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60t

50+

Blood level mcg/mi
8

30% 4
3
20+ : 1) SO Control %
2)SD+ CH 0.01
3)30+CHO. 1
70+ £) S+ CHO.05
5) 30 oral control
7 2 - 3 P s 6 Onm

Fig 3. Blood level of SD combined with various doses of chymotrypsin after
duodenum administration to rabbit (30mg) as a function of time

Table T, HelA 3E ukel o] proteolytic enzymeo] sulfadimethoxines] WEliel =]
A BB BENA BES 1 MEC ook Bl Yok ORI AE chymotrypsin
9 0.05%MEawMmoI A controls] peak point/h SHEI KA 4oz Hglod,
sulfadimethoxineﬂ E&ﬂké} g2 = F2 F¥ck. Chymotrypsin 0.5% A&
2o 2 Befol wtel Bkl s YA 3, 4RiiA B BRsbshae WEETERYY ARl
ek Trypsindl A= 0.5% &Ml A 7% BE BIRE (REA F ot ARl HREHERRY
BHEHol gt Duodenums] Al proteolytic enzymeiq- sulfadlmethoxme% HEE e B
T RORE ol el A Bkl Bl ax. :

Chymotrypsin(0. 01 mg) o X & 2~3p5f5o} 43, 0£2.5 mg/ml, . 35.8+1.8 mg/ml(p<0.
05) s RMEE BRASIILE controlol MeslA KA 10%RE REY A 2ot HEHEM
HEES g B |

Chymotrypsin(0. 05 mg, 0.1mg)#Eaps= controloﬂ B A Znges 249 HE=
RE A F H(p<0.01). '

Chymotrypsin®] ] HalA FRAL £RE B Eﬁb‘}ﬂ ‘“P 0.05 mgell 4 23
%(<0.00) 2 7t4 BEe Fgom, 0.1mgdlA 21%(p<0.05), 0.01mgol 4 6%EEE
sulfadimethoxine?] firpipEe] B¥e 29k, Trypsind A% 0.05mgz}t 0.01 mgoj Al
20~25% = sulfadimethoxines] ey E mA Aok Trypsin 0.lmgad A 4,5
Weol A BERFERY BEMIA BACEIEEEA 2ok L

3) Urine. levele] Rk
Protéolytié gnzymeﬁl' sulfadimethoxine] m:pﬁgga HEe viAce Ae s



June, 1974 o oF A & 3 z| 37

WiKE REA7AG EE S MHAAA BB 4 & deh awme sulfadime-
thoxines| [r# (clearance of 8.D)& Cs=-Voxol gkl A Mgkl [R2 Bk
HAE B3 miEEslel MG S MiEste= 4 proteolytic enzymeo] sulfadimethoxine

o Bicol Bkl vl FES &+ gdon 2 KRe Table N, Vol 2

Table IV. Effect of proteolytic enzyme on the urinary excretions of sulfadimethoxine
after oral administration to rabbit.

Time Control [ SD-CH SD-TR
(min) UsV Ps Cs UsV Ps Cs UsV Ps Cs
(#g/min) (pg/mln) (ml/min)!(#g/min)(#g/min) (ml/min)|(pg/min)(#g/mln) (ml/min)

0- 60 14.3 16.1 0.9 16.1 16.0 1.0 17.1 16.0 1.1
60-120 22.2 19.0 1.2 21.5 20.1 1.1 20.1 18.6 1.1

120-180 25.0 22.4 1.1 27.0 24.6 1.1 27.0 24.0 1.2

180-240 29.5 23.5 1.2 34.8 28.0 1.3 27.2 23.5 1.2

240-300 33.6 25.8 1.4 31.5 25.4 1.2 24.0 23.5 1.5

Remark: UsV : Excretion rate of sulfadimethoxine (pgg/min)
Ps : Blood concentration of sulfadimethoxine (gg/ml)
Cs :Clearance of sulfadimethoxine(ml/min)

Table V. Effect of proteolytic enzyme on the urinary excretion of sulfadimethoxine
affer duodenum administration to rabbit.

Cime Control [ SD-CH SD-TR
(min) UsV Ps Cs [ UsV Ps Cs UsV Ps Cs,
(pg/min) (#g/ml) (ml/min)l(p#g/min) (#g/ml) (ml/min)/(p#g/min) (pg/ml) (ml/min)
0- 60 39.5 43.5 0.9 48.2 49.5 1.0 45.0 55.0 0.8
60-120 43.2 40.1 1.1 53.9 53.0 1.1 51.5 51.2 1.0
120-180 45.0 32.5 1.4 57.2 47.8 1.4 56.0 46.1 1.3

180-240 43.3 28.5 1.6 58.2 41.5 1.5 56.8 37.4 1.6
240-300 40.5 24.7 1.7 57.5 34.0 1.7 54.0 32.0 1.6

Remark: UsV : Excretion rate of sulfadimethoxine(zg/min)
Ps :Blood concentration of sulfadimethoxine(pg/ml)
Cs :Cle;xrance of sulfadimethoxine(ml/min)

WOy Bfo] chymotrypsine] 4] sulfadimethoxine?] ABEE #BinAl 7o) sulf-
adimethoxine?] BE&Eda = (1.1~1.2) A9 S Fz] E3t4ch. Duodenumd] A =
proteolytic enzyme 0.05mg< ##35l9 & w2 sulfadimethoxineo] Biftol n] X S
#3rste  sulfadimethoxine] excretion? controle] Heal4 @nslel Ak 22t
sulfadimethoxine?] BgpEzE (Cs)3E K8l »= control, chymotrypsin, trypsinel]A]
ol L1~L724 ol%d e uixx Estqdch |

Ll &S A proteolytic enzyme2 sulfadimethoxines] BigE {}3—13‘@%] 71e] Hhifioll A

E ooppd wEE 34 R¥E ¢+ Ak
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Proteolytic enzymei} sulfadimethoxines] {#ﬁﬁ BA R kol E’Fﬂ&f'ﬂ e EmEE
Re g3 Zé“/‘r ,
1 Pro’ceolytlc enzymeA ﬁﬁsﬂr BEd e rat MBRO) 4 sulfadxmethoxme ) 1%
e ﬁsmﬂ?ﬁv}.~ ’
2) Chymotrypsmﬂ}t squadunethoxme o OB B ikl WA= B 0. 1%Fm
A4 3 4@?& (p<0 05)*5 BAst e mARE RiED A Fot MERN AER
o] %M(p>0 05). 0.3%¥Mmel AL peak pointgh wel3& B MR NPBL
TR Eget
3) Trypsing sulfadlmethoxme—g- {@n&ﬁ B sulfadimethoxines] ‘Bl Bl E B
e 0.05%7 el A AR TE(p<0.05), MABIEE (AL O5%EMIAE Bl
BES F2 Eich
“4) Chymotrypsing} sulfadimethoxined duodenumsd]] $REE #% blood levels] n}x] &
pao chymotrypsm 0. 05me iR Froll 24.0% (p<0.01) (fRH#EAH 2 0. lmggggﬂ ER%
= 20% (P<0 01) ZE= REARCh .
5) Trywt)ﬂ} sulfadmethoxme—— duodenumo = $H K blood levele] wx& H& '
trypsm 0.0kme #r8a pol 19/ ZE (<0 05) = %’d&% {E:ﬁ*}%%i, 0.05mg
v B ﬁ:-,—_- 25.0% (p<0 01) #EE=s sulfad1methox1ne.4 Blood level° {E,ﬁ*}ﬁt}
6) Proteolytlc -enzymex} sulfadimethoxineg -+{5lB 2 &O=E [ %‘a‘ﬁﬁ i
sulfadimethoxine?] Hiflke] ol 4+ sulfadimethoxines] BEEHLS A9 wlastmz
" proteolytic efizyme-2. sﬁ}fadiméthoxineﬂ Hee) e —’;ézl &okrt.
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