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LIST OF ABBREVIATIONS

ALT
ALP
ARF
AST

BUN

Cin
CPK

E&H
&.GT
GFR

K-Dichromate

LDH

LMC

Alanine transaminase.
Alkaline phosphatase.
Acute renal failure.
Aspartate transaminase.
Blood urea nitrogen.
Inulin clearance.
Creatine phosphokinase.
Eosin & Haematoxylin.
Gama glutamyltransferase.
Glomerular filtration rate.
Potassium dichromate.
Intramuscular
International units.
Lactate dehydrogenase.
Liquid membrane capsules
Non significant.
Probability.
Revolutions per minute.
Subcutaneous.
Standard deviation,
Standard error.
Serum urea nitrogen

Versus.

Central Library - Ain Shams University



CONTENTS

AIM OF THE WORK. .. ... ... ittt e 1
REVIEW OF LITERATURES. ........00iuiuinennnnnennnnnnnnnn . 2
MATERIALS AND METHODS. . ........c.00iunninnnnannnenn 17
A — Kinetic Studies on Urease Enzyme..................... .. 17

I - Free Lyophilized Enzyme..........oivuuunnnnnnn.. .. 17

i - Determination of Urease Enzyme Units.....,. v 17

1i - Determination of Xy and Vmax: =+ revnnnaenn... 19

Il - Liquid Membrane Capsule EnzZyme..................... 22

= Determination of X and Vimax: v oo nes Ce e e 22

Determination in Vivo of the Appropriate Urease Level

Needed to Convert Blood Urea Nitrogen to Ammonia....... 26

Determination of Time-Course of Reduction of Glomerular

Function After Toxic Renal Injury With K-Dichromate.... 26

Preparation of Liquid Membrane Capsules (LMC)......... . 27
Experimental Animal Groups................ovuuno. ... 29
Histopathological Study of Kidney...................... 31
Biochemical Analysis..........cuuiuiiinnnennanunnno. . 31
1- Determination of Urea Nitrogen...................... 31
2- Determination of Creatinine................. ....... . 33
3- Determination of Uric Acid............. e e i, 35
4- Determination of Plasma Ammonia..................... 37
5— Determination of Plasma Amino Acids Nitregen........ 39
6~ Determination of Total Protiens..................... 41
7- Determination of Aminotransferases.................. 43
8- Determination of Alkaline Phosphatase............... 46

Central Library - Ain Shams University



9- Determination of Lactate Dehydrogenase............. 47

10- Determination of Creatine kinase................. .. 49

11- Determination of Gamma-Glutamyltransferase......... 50

H — Statistical Analysis.. . . it 50
2 21 1 54
DISCUSSION. « v ittt ittt st et et s st st ettt asansas gl
UMM ARY . . . vt i it ittt et ettt e e e e 101
REFEREN CES S . . o it ittt st a s s s te an se st s s e snss e teenanscnasann 104

ARABIC SUMMARY.

Central Library - Ain Shams University



AIM OF THE WORK
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ATM OF THE WORK

Acute renal failure is the abrupt decline 1in renal
functions sufficient tc result in the retention of
nitrogenous wastes.

The ability to induce a standardized stable uremia,
uncomplicated by the administration of nephrotoxic material,
represents an advance on existing methods for producing
experimental renal failure.

Uses of adsorbent systems of the removal of toxins
could be a valuable adjunct to dialysis in the treatment of
uremia. Low toxin levels might be maintained and/or the
frequency of dialysis might be reduced.

Liqgquid membranes capsules (LMC) can function as toxin
traps which could be used as adsorbents.

In +the present work ARF was induced in normal rats Dby
subcutaneous injection of K-dichromate and the appropriate
urease level needed to convert bleood urea nitrogen (BUN) to
ammonia and the time course of glomerular filtration rate
were determined.

The study aims to investigate the efficiency of liquid
membrane capsule encapsulating urease + citric acid in the
treatment of +the ARF in rats via the measurements of a
different nitrogenous compounds and assays of some enzymes

activities.
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REVIEW OF LITERATURES
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REVIEW OF LITERATURES

Gilboe & Javid (1963), stated that +the course of
uremic syndrome can be accelerated in bilaterally
nephrectomized dogs treated with peritoneal lavage solution
containing either 1% urea or 0.015% potassium isccyanate.,
They suggested that ammonium isocyanate formed from urea in
aqueous solutions may contribute +to the uremic syndrome via
carbamylation reactions with free amino acids and proteins.
Blood ammonia levels were not significantly elevated in any
of the animals tested.

Chang (1964), developed a simple method for
encapsulating aqueous solutions of protein within polymer
membranes. Stable microcapsules 1 to 100 u in diameter,
with semipermeable membranes, can be made by depositing
polymer around emulsified aqueous droplets, either by
interfacial coacervation or by interfacial polycondensation.
Aquecus suspensions of enzyme—loaded microcapsules act well
on  samll molecular substrates both in vitro and in vivo.

Schultz et al. (1969), found an increase in Na excretion
rer nephron in degs after contralateral nephrectomy and
persisted despite experimentally induced acute reduction in
the glomerular filtration rate to below prenephrectomy
levels.

Chang (1969}, studied the removal of endogenous and
exogenous toxins by three types of microencapsulated
absorbent, activated charcoal in the free form, Heparin -

complexed and albumin coated collodion activated charcoal.
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PRODUCT

GEMI-PERME ABLE — ! T"‘\

ENZYME

Enzyme immobilized within a semi-permeable membrane,

(Chang, 1964).
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He: found +1hat activated charcoal was effeclive in
lowering arterial creatinine, but it caused a serious fall
in the arterial platelet level. Albumin-coated collodion
microencapsulated activated charcoal was more efficient than
the heparin - complexed form in lowering the blood

creatinine level.

According to Chang (1971), most enzymes in nature are
presented in an intracellular environment either in
solution with a high concentration of cytoplasmic protein,
or in an insolubilized form associated with intracellular
crganelles. Semipermeable mcirocapsules containing native
or insolubilized enzymes have been used for the study of

enzymes in a synthetic intracellular environment.

The same auther showed that semipermeable microcapsules
are spherical ultrathin polymer membranes of cellular
dimensions enveloping biologically active materials 1like
enzymes ocr detoxicants, The semipermeable membranes
prevent +he enclosed enzymes from leaking out +to cause
hypersensitivity or immunological reactions, but at the
same time allow permeant substrates to equilibrate rapidly
across the wultrathin membranes +to be acted on by the
enclosed enzymes. High concentrations of enzymes can be
microencapsulated to give effective in vivo activity. Thus
microencapsulated wurease acted efficiently to lower blaoad
urea in vivo. Semipermeable microcapsules have already
been used «clinically for the +treatment of patients with

chronic renal failure.
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