;”"/’5 3 ol f

EFFECT OF DIABETIC CONTROL
ON SERUM URIC ACID LEVELS

THESIS

SUBMITTED N PARTIAL FULFILMENT
FOR THE MASTER DEGREE IN

MEDICINE
SRR : B Y r". . J
,‘—i——’-”""’””" Shehata Fouad George \ ,Lw‘k
6 - M.B., B.(h. J—
SUPERVISED BY : 7 . i
L -
y

Prof. Dr. Mohamed Amin Fikry N - ’/
h

Prof of Medicine I
- AIN SHAMS UNIVERSITY «
—~ W

Prof. Dr. Hussein El-Sayed El-Damassy
Prof of Medicine

X
AIN SHAMS UNIVERSITY 6 5 q
#nd ')-

Dr. Mohamed Fahmy Abdel Aziz

Lec. of Medicine
AIN SHAMS UNIVERSITY

[CAIRO}

1986

Central Library - Ain Shams University



ACKNOWILEDGEMENT

I wmould like to extend my deep thanks to Pref, Dr.
MOHAMED AMIN PIERY, Prof. of Medicdne, Endocrine linit,
Medicine Department, Ain Shems University; for his inv-
luable pleces of advice, together with his deluge of
gympathy and feithfull appreclation to my humble effort
3 without his generous assistance and scientific reme=

rka, this work would hawve lost much of its wvalue,

Worde fail to express my profound gratitude and
deep thankfullness to Prof. Dr, HUSSEIN EL SAYED EL
DAMASSY, Preof. of Medicine, Endocrine Unit , Medicine
Depertment, Ain Shamas University; fto him I am directly
indebted, for many acute suggesations and eriticisma on
the entire work. In fact his scientific spirit and ent-
husiasm have been my motives to save no effort while

sccomplishing this work.,

I feel greatly indebted to Dr.SOHEIR GAMAL EL DIN,
Asg, Prof. of Medicine, and Dr, MOHAMED ¥FAHMY ABD L
AZIZ, Lecturer of NMedicine; Endocrine Unit , Medicine
Department, Ain Shams University, for their great help

In reviging this work, Their socund guldance &nd congen-

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



ial encouragement have enabled me much to attalin the

demirablie goal,

It is alaoc a great pleasure to endorse with hig-
hest apprecimtion sincere thanks to Prof. Dr. MIKHAEL
HANNA TADPROS Consultant of Chemical Pathology, for his
unfailing advice and generous help 1in the laboratory
work, To him I can barely find adequate words of pre-

lae,

Central Library - Ain Shams University



conents

Central Library - Ain Shams University



LIST OF CONTENTS

Fage

INTRODUCTION AND THE AIM OF WORK ..cvveenvnonvans 1
REVIEW OF LITERATURE ....... tiesras s st snrs €
. THE SERUM URIC ACID

s Chemistryeeereserossssssncosansssnsnvennssanes &

» Metabolleam...uneivnennsnsnnssennnsnsensnnsans 9

. HyperuricemifQ.ssooeseosatnssnesesssasenasvess 1B
. THE SYNDROME OF GOUTY GLYCOSURIA..ceevscesssces 25
. COMMON FEATURES BETWEEN GOUT AND DIABETES,...... 28
. PATHOPHYSIOLOGICAL CDHSIDERATIOHS.......;...... 29
. SERUM URIC ACID LEVELS IN DIABETES MELLITUS,.... 233
, THE EFFECT OF SERUM URIC ACID AND CLOSELY

RELATED COMPOUNDS ON THE CARBOHYDRATE ME-

TABOLISM ARD THE PANCREAS..verecesssnasesscaras 18
. THE INCIDENCE OF DIABETES IN GOUT....veeevsne.. 41
. THE EFFECT OF DIABETES ON GOUT.vuseuveavonrsane 44
. THE INCIDENCE OF GOUT IN DIABETES .ivscesnneseed 47
. THE ROLE OF GENETICS..esuvecencrssnssncrcansesss 49
. THE EFFECT OF DIABETIC CONTROL AND THE

DURATION OF DIABETES ON THE SERUM URIC

ACID TEVELssussnssnsosnossssvasrasesasennsanses D1

Central Library - Ain Shams University



CONTENTS (CONT,)

MATERIAL AND METHODS e e verosoenrnersnconvanssssss 52
RESULTS...... R -
DISCUSSTIO . st iveerenannvoanessaessnssosnsosnsasnas 12
SUMMARY AND CONCLUSION....eoesnoencncassssssrases B2
REFERENCES s vstneunuoroaarsonaranasas veeeeersaar.. 85
ARABIC SUMMARY .. evceesnonsancsnssanssnossnsnsnons

Central Library - Ain Shams University



Introaliction
and the aim

of  work

Central Library - Ain Shams University



(1}

IRTRODUCTION AND THE AIM OF WORK

In view of the incidence of
hyperuricemia in diabetic patiew
nte (Aldsberg, 1949),and in the
prediabetica (Herman,et al,1973;
1376; 1982)

Further evidence for interrelati
onshlp between, uric acid metab-
olism and/or gout, with diebet-
ed melllitus; was scught in stud-
ying the effect of diabetic con-
trol on elevated serum urie sc-
id in 20 disbetic patients, ins-
ulin dependent, and non insulin

dependent variants,
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- CHEMISTRY OF URIC ACID :

« Structure and oxidetion products:

The chemical structure of uric acid was shown to
be 2,6,8 trioxypurine (Fig. 1). It is the moat highly

oxldized member of the purine clasa of compounds,

Farther oxldation of uric escid in mneutrsl or alkal-
ine golution results in digruption of the purine ring
, with removal of carbon-6 as carbon dioxide, and the

formation of allentoin and other degradetion products.

Alloxan is the product of urie =acid oxidetion
in an acid solution., With the addition of ammonia it
forms ammonium purpurete, the purplish red substance
regpongible for the well known, murexide test for ur-
ic aecid ., It 13 produced by heating uric acld, molst-
ened with nitric acid, and edding few drops ol ammon-
ium hydroxide.

Other colorimetric procidures for quantiteative deter-

mination of uric ecid are based on the reducing prop-

erties of uric ncid,
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Figure (1) :

The oxidation of uric acid. The oxidation to allentoin
is catalysed by the enzyme uricase which is missing in
the humsn species, Alloxan is a product of the chemic-
el oxidation of uric acid at acid pH.

(Seegmiller, et al,, t N.Engl.J.Med,,1963,268:712.
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(4)

« Phynical properties:

The preperty of the molecule responslible for
the major clinical manifestetions of gouty arthritis
i3 the limited solubility of both the free uric acid

and its monosodium salt (Fig. 2}.

The weakly acidic nature of uriec aecid is due to the
lonization of hydrogen atoms at pesition 9 and posl~
tion 3 of the molecule.(Bergmann, et ml., 1955).

The hydrogen atoms of position 1, end ¥, do net ioni-
ze significantly. Cosequently, in body fluids at pH,.
Ted, uric scid exists almost entirely as the monoval-

ent urate ion.

Since the principal cation of extracellular flu-
ids is sodium, the solubility properties of uric moid
within the body fliuilds will be predominantly thosge of
monoscdium urate menohydrate, that accumnlates in to~

rhl of gouty patients.
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Fig {(2) :

Phyeicel chemietry of uric acid. The limited solubil-
ity of uric acid and its salts 1s responsible for the
major clinicel manifestations of goutl. (Bergmann,1955)
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The salt has a selubility in water of 120 mg./ 10C ml
, which is substantially greater than the solubillity
in water of free urie acid {6.5 mg./ 100 ml).

Serum should be saturated with urete st & concentrat-

ion of 6.4 mg,/ 100 ml,{Peters, et al., 1946),

Monogodium urate occurs as & monohydrate, and in
crystal forms that are characteristically needle or
bar shaped, Very fine c¢rystals that appear amorphous
» are produced by rapld pricipitation.

Free uric aecid, however, crystallizes in en orthorho-
mbic crystal system, forming rhombic plates from pure
golutions. It also crystallizes from urine with plgm-
ents in a variety of forms, mcat commonly am reddish

brown or amber crystels.

Crystals of both meonosodium urate and urie ascid sghow
special fringence when examined under polarised 1lig-
ht. This property permits the ready detection of ur-
ate ecrystals in synovial fluld or tissue, end thus
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