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This paper attempts to investigate the effect of proteolytic enzyme on the
absorption and excretion of pyrazinamide,

The rat small intestinal absorption of pyrazinamide in the presence of
proteolytic enzyme such as chymotrypsin and compounding enzyme (chymotry-
psin and trypsin) -are increasingly absorbed, but in the trypsin are similar to
that of control. Blood levels of pyrazinamide after rabbit’s duodénum injection
are significantly enhenced to correspond to 112—120% by proteolytic enzymes
concentration respectively, but both on the high concentration of chymotrypsin
and the low concentration of trypsin are insignificantly enhenced. Proteolytic
enzymes do not give the effect on . clearance of pyrazinamide. Proteolytic

enzymes give the effect on absorption of pyrazinamide, but do not give the
effect on excretion of pyrazinamide,
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pyrazinamides} isoniazideBtFIZUR S FsEPow  Schwarte® &=  streptomycino] it
isoniazide#kHitk BHol BB Yot B onl Allen® & Determination of pyrazin-
amide in blood and urine, Robinon® & toxicity of pyrazinamide, Chai® e £
#Hlo] o2 pyrazinamideWRIkRE AT B Fol = drh

BASMEETT By Bk | 1l s B8d MT ML Bastian$®2]  trypsinzt
chymotrypsin®  #E#:, SenecaZ”®9] chymotrypsin-tetracyclinefii &85 e Wi,
Avakian%®!© 9] chymotrypsin-phenethicillin®] #lg, Choi'”¢] chymotrypsin =l
trypsinj@fEe] wE sulfadimethoxin®] ksl Hiihel BAZE #H7E ol Slet. FR(LERR
gm0l pyrazinamidest antiinflammatory @ antiedematic agent= FEEIESA FHs =
proteolytic enzymeg F&H-& el Wik, Brltel BITHIEE ot proteolytic enzyme
© 3 trypsin, chmotrypsin, chymo—tryps’ihﬁéﬁl e webA pyrazinamide®] rat
BN Wik, rabbite] blood level# urine level$ EEE SRS #HET o

HE U RS

Pyrazinamide (U.S.P.) .
a-Chymotrypsin (Signa. U.S.A.)
Trypsin (Signa. U.S.A.)

Sod. Nitropurusid(E. Merck)
Sod. Tungstane (E. Merck)
Sulfuric acid (FiJ6—k)

Sl Ze ol M —Pyrazinamide 0.5mM3} proteolytic enzymeo FZEo] ¥ 0.2% 2}
1% & F3l= BES tyrod solutione] HRFR%LsIY of (pHL. 5~7.8)

Loop’s Circulation Method (in situ)ol] {3} rat J ISR BIEE — —E Bk TA
FEI BE 200z §iEe] Sparague-Dowly% ratsS EERT 24 #£& 41713 nembutal
sodiumo = JiEEA A ShankerZE!® o] Hiko 2 HEI ).

BRMAR-S 100mlo) v} EMEEE 2ml/ming Mg or Bift7r BiEd 5okl ¥
WK 0.5mIE Eesho] Moz sta 4305 wtet 0.5mig Histe] Caceia'® Jike] ot
.pyrazinamide® E&3IL v} el whe}l Bk FEilistg.
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_ Csample final
percent absorbed =100~ 100 Csample initilal

®Eol A2 Blood Level U RepskitBBE — —E3tA AHE BE 2keitks] HEAER
S EHRT 24550 BAA 7% FiBts urethane 4ml/kgE kTFH &3I4 o0 pyrazinamide
30mg& duodenums] HAST —f@ ¥EPK (femoral artery)o] heparine salineo ®
AHE P.E. tubed FAsIY & BREvich SEZIX K-S AL Re TEEE
symphysis S84 Erbigg whet Mpstel BBt WAL % mWie REE T P.E.
tubed #HEA S Caccia HE:® o] 319 pyrazinamide® FE3I} At

R A Ex

Loops circulation method (In Situ)e] 4@ /MEAS Pyrazinamide Wikl 114 B
ol A2l e BKGHE ¢ BEY BEUREHES 4, HEAN P, #49 BEE C
i
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log C—log Co=—0.434x Alﬁ’t -kt

o714 Co Bith WS Y |E o=l
ERMAERE pyrazinamided] proteolytic enzymes] $&% absorption rate Table I
= [ ¢ 23 remaining percentage® plotshd Fig., 14 24} o).

Table 1. Comparative Absorption Rate of Pyrazinamide with Various Proteolytic Enzyme
from Rat Small Intestine.

Control Pyraz-CH Pyraz-TR Pyraz-CH+TR

Time (min) ‘
(Co-Ct) a b a b a b

30 *0. 028 0,028 0.031 0,029 0,030 0. 041 0.042

60 0. 059 0.063 0.061 0.059 0. 060 0.072 0,073

90 0.091 0.096 - 0.091 0.089 -0. 090 0.090 0.073

120 0.120 0.130 0.120 0.122 0.125 0.135 0.145

150 0.140 0.148 0.146 0.142 0.144 0.171 0.168

AR 28.0 29.3 29.1 28.4 28,8 34.1 33.6

Remarks: * : (mMol/L)
AR ; Absortion percentage at 150 min.
Initial concentration, Co; 0.5mMol/L
CH ; chymotrypsin, TR ; trypsin
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Table I Absorptioh Percentage of Pyrazinamide with Proteolytic’ Enzyme from Rat Small
Intestine, e

A) pyrazinamide

. : Co-Ct C . -
Time (min) (mM/L) K log( Co ) Pa(cm/min) K min~?
30 0,028 0.880%x10-3 -0, 0265 1.704X10°3 0.205%x10"2
60 0. 059 0. 897 ~0.0549 1.725 0.2071
90 0. 091 0. 890 -0, 0810 1.704 0. 2054
120 0.120 0. 901 -0, 1071 1.729 0. 2069
150 0. 140 0.819 -0.1337 1.709 0. 2071
B) Pyrazinamide + Chymotrypsin + Trypsin
30 0. 041 1.204% 1073 —-0.0354 2.237%x1073 0,2809%10°2
60 0.072 1.182 -0.0710 2.253 0. 2709
90 0.120 1,199 -0.1105 2.295 0. 2755
120 0.135 1.191 —-.01430 2.289 0. 2744
150 0.171 1.193 -0.1789 2. 308 0. 2741
Remarks: Pa ; permeability coefficient K; Slope
K ; velocity constant *; PZ Initial concent. (0.5mMol/L)
100 30 60 90 120 150 (Min)
90
80
1
< 2
S 3
o 4
£
o 601
£
£
g 1) PZ Control
& 500 2)PZ+TRa
3) PZ+CHa
4) PZ+CH.TRa
401

Fig 1. Linear relationship between remaining percent of pyrazinamide with proteolytic

enzyme in logarithmic scale and time.

Table I, IolA BE nke} zro] proteolytic enzymel pyrazinamided HBikS {B#EA]
ZAch. BfE enzymedl trypsiny7bo] A& controlz} ¥ &% WKES el gloy chym-
otrypsin® 7} o]l 4l &= pyrazinamided] RIS {R#EA 7 o).

£3] compund enzyme (chymo. +trypsin) & 7}e] A& RS FIfREgle]l control®] ik
B 28% ) H3 A 34. 1% 2 =°o BikZAL Jehgth. 22| 3. permeability coefficientZk
o] controle] 4 1.704x107* (cm/min)old#] ¥®]s] compound enzymed]A = 2.237x1073

(cm/min), velocity constantzt2 controle]4] 0.205x107*min~'o] 7. compounding
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Fig 2. Linear relationship between remaining percent of pyrazinamide with proteolytic
enzyme in logarithmic scale and time, :

enzymed] 4 0.2809% 10~2min~'¢] c}. ‘ . ‘
Pyrazinamide®] BE#8R B2 vl chymotrypsin® trypsin®] fffe] HikE {RHEA
#Aon] E3 compounding enzyme (chymo. +tryp)o] A pyrazinamide?] ratigRy HikE-
{RHEA A et
Rabbite} Ao} ABRike] w14 = BHS HEeH] B34 duodenumd] #HEAs}: proteo-
lytic enzymeo| pyrazinamideo] ksl Hifke] v A& S BNT #Re L5 2k

Table I. Effect of Dose of Proteolytic Enzyme on the Blood Level of Pyrazinamide (30mg)

to Rabbit,
Control Pyraz-CH Pyraz-TR Pyraz-CH+TR
Time (hr) - -
(pg/mi) a b - a b a b
0.5 38+3.1 40+£2.4  42%2.4 39%2.9 . 45+2,2 48%+2.9 46+1.9
1 40427 45+2.3 41321 43+2.1 44+1.7 46+£2.2 4427
2 37£1.9 42421 39%1.8 39+3.2  41%3.0 42420 40+1.8 -
3 35+2.2 38+3.2 36+2.7 37+1.8 37+2.7 39x1.4 38+2.4
4 32+L5 341+2.3 34+1.6 3325 34%+2,1 35+3.3 33+2.6.
5 ?812.0 31+1.9 30+2.0 29+3.3 32+1.8 33%2.2 32+2.0
AR 100 112 105 107 113 120 115

Remarks: AR ; Absorption ratio
a ; Dose of Enzyme, 0.05mg
b ; Dose of Enzyme, 0.5mg
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Fig. 3 Blood level of pyrazinamide administered with proteolytic enzyme to rabbit as a function

of time,

Table Mo]Al 2= ulgl o] chymotrypsin {E&E (0. 05mg)o] 4 & pyrazinamide®] i
PBES REAZ O HEE0.5mg)d A 0.5~ BkE REAZST 3~5
BfEI7kA = controle] [l Wk (RS A o} AEHL fAuth

Trypsin®] ERE ) 45 1~2F5REE Bt pyrazinamided] WIKE REAIA X
Row HEEAAE 0.5~ AR BKES B A

Compounping enzyme (chymotrypsin+trypsiﬁ)0ﬂ AEx BE  enzymedjAd nrth
pyrazinamide®] blood levelS- K4 #hnA Art. £3) chymotrypsin(fEEE)S] HKEm
pRE A= 1122128, trypsin(RIRE)Y BEMPBEAdAL 113%RES Ui—'i’é*]ii.?.
] compounding enzymed]A = 115~120% RS pyrazinamide?] ®IkS RHEA 7 o).

Proteolytic enzymeo] pyrazinamide®] blood leveld] E#S vl AL Eifs] ®
WKE REA7 A = Bt MEIANAA g8e vA & 9ok, 2822 pyrazinamide
2] clearance® PIES =24 proteolytic enzymeo] pyrazinamided] WBUke] Heifite] w3
BES W fHRe Table V, & V3 3}, '

i

Table [f. The Effect of Chymotrypsin on the Urinary Excretions of Pyrazinamide to Rabbit
(30mg)

Control PZ-CH

Up \Y UpV Pp Cp Up \'A UpV. Pp Cp .
#g/ml ml/60 ug/min ug/ml ml/minjug/ml ml1/60 ug/min ug/ml ml/min

Time(min)

0—60 560 2.6 26 40 0. 65 520 3.3 29 45 0.64
60—120 550 3.0 28 37 0.76 560 3.6 32 42 0.78
120—180 400 4.5 30 35 0.91 440 4.1 30 38 0.79
180—240 420 5.0 35 32 1.09 410 5.2 34 34 1.00
240—350 350 5.4 31 28 1.12 420 4.8 33 31 1.09
Remark: Up ; Urine concentration of pyrazinamide(PZ)
V ; Urine volume of PZ

UpV; Excretion rate of PZ
Pp ; Blood concentration of PZ
Cp ; Clearance of PZ
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Table V. The Effect of Compounding Enzyme on the Urinary Excretion of Pyrazinamide to

Rabbit
R PZ-CH, TRa , PZ-TRa
Time(min) Up v TpV Pp Cp Up v UpV Pp Cp
ug/ml 1m/60 ug/min ug/ml ml/minlug/ml ml/60 ug/min ug/min ug/min

0—60 500 3.1 29 46 0.66 550 3.4 31 43 0.71
60—120 550 3.3 30 42 0.75 520 4.0 35 39 0.89
120—180 470 4.5 35 39 0.90 530 4.1 36 37 0.97
180—240 420 .5,0 35 35 1.00 430 5.0 35 33 .07
240—300 430 5.4 38 33 L15 390 5.6 37 29 1.24

Pyrazinamide?] Excretion rate: contrdloﬂ H#l A proteolytic enzymeg GHiHEHL
g7 2 28 A gle =2 cumulative excretion amountzk® v}, 2}t clearance .
& Mg ng

Control 0.9~1.15, Chymotrypsin 0.8~1.1, Trypsin 0.97~1.24=3 A

compoundin genzyme 0.9~1.15-& control#} u] 53 clearancezto] & A}4 4 proteolytic
enzymeg pyrazinamided] Hhifto] H#E vlAA %@ A¢ & & Ak

s W

Proteolytic enzymesl chymotrypsin, tfypsin, chymotrypsin+trypsinﬁé§§$—‘l] b33
o weh pyrazinamides] Wlksh PEfte] ©lA = e ohew o,

1) Rat/hMBRA (in situ)wfc;x] A& chynotrypsins} B &R AL chymotrypsin+ trypsin

ol A = pyrazinamide®] WIKE {Ri#EA A o} trypsins] A &= Fiso] ¢,

2) Rabbite] /NEPS Bike]l Al = chymotrypsin {EREF, trypsingiEEEe} chymotrypsin+
trypsin B &BEEB] 4= pyrazinamided] blood level & HEMEUA ELHA AL

3) 21} chymotrypsiniGigRE, trypsinfEjpEo} A& controlxz} pyrazinamided)
blood levelg EFAHY oV FEELS 3.

4) BHSMEER A= pyrazinamide?] clearanced] HEE Fx FEsimz Hhfds B

g F7 2o

X »

1) R.W.Mocune, M. W.Ormondl, Am . Rew. Tubercu., 69, 219. (1954)
2) W.S., Schwarte, R.E, Moyer, ibid., 70. 413 (1954)

3) W. Allen, Anal, Chem., 85, 310 (1953)

4) H.J. Robinson, H. Siegel, Am. Rew. Tubercu,, 70, 423 (1954)

5) J.S. Choi, J.H. Lee, Korean. J. of Medicine 28, 1 (1975)



December, 1975 ¢ A T 3 A 31

6) J.W. Bostian, Proc. Soc. Expt. Biol. Med., 92, 800 (1956)
7) H. Seneca, P. Peer, J. Am. Gerica. Soc., 13, 8 (1965)

8) H. Seneca, Antimic. Chemothe., 657, 661 (1963)

9) S. Avakian, B.L. Kabacoff, Nature, 199. 185, (1963)

10) S. Avakian, Clin. Pharm. Therap., 5, (1964)

11) J. H. Lee, Choi, J. S,. J. Korean Pharm. Soc., 4, 31 (1974)
12) L.S. Shanker, J. Pharm. Expt. Therap., 123, 81 (1958)

13) P.A. Caccia, Am. Rew. Tubercu., T, 5 (1957)




