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INTRODUCTION & AIM OF WORK

The liver occuples & key position in the carbo-
hydrate metabolism and disturbances sre encountered in
almogt 2ll forms of hepatic dysfunction . Glucose
intolerance has been frequently reported in hepatic
disorders inclu@ing chronic liver diseasges and cirrhosis
{ Meygesi et asl., 13967; Sherlock, 1970; Ghanem et sl.,
1971 and Ghereeb , 1973 ) .

Although histopathologicel damage to liver cells
is minimal ir hepatic¢ schistosomiesis , yet functional
defangement of cerbeohydrate metabolism_has been
demeonstrated csusing "chemical" disbetic abnormalities,
The degree of intolerance can be related tc stage and

geverity of liver affection ( Ghanem et sl., 1971 ) .

Recent studies have demonstrated thet haemoglobin
and other seversl plasma proteins undergo postribosomal
non enzymatic glycosylation both in vivo ( Bunn et al.,
1976 and Stevens et al., 1978 ) and in wvitro ( Day et
al., 1979 &and Shepire et al., 1980 ) .
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Since. the intersction of gzlucose with_protein is &
condensetion resction in which the degree of glyco -
gyletion is proportional to the ambient glucose concen-
tration {Day et al., 1979), this process is affected

in ceaes of altered glucosa tolerance .

The glycos‘ylated haemoglobin ( Hb .&lc ) has now
become & widely used tool for asseasing the long term
glycaemic state . The test aroused great interest as
it i=s an' indieator of the Iintegrated plasms gluccse
lavél over 7prolonged pericds of +time because of the
long survival time of haemoglobin , corresponding to
the life -span of erythrocytes . This recent test has
an advantage over festing or post-prandisl plasma glucose
determination which represents only one point in

time .

In this work , we aimed %o spply this recent
investigation , glycoayiasted heemoglobin level, in
" cases of schistosomal liver fibrosis compared with
control, as s triasl to throw further light on the
relation bhetween such chronic liver disease &nd the

blood sugar level .
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REVIEW OF LITERATURR

Carbohydrate Metabolism

and Liver Disease

~ Since the liver ia the main organ indulged in
glycogen storage ( glycogenesis ), release ( glyco-
genolysls ) or éormation.of glucose from protein
{ gluconeogenesis ) , disturbances of carbohydrate
metabolism are encountered in almost all forms of

haepatic dysfuncetion .

Carbohydrate Changes in Hepatic Cirrheoais 3

Beth hypo- and hyperglycaemia can.be fpund in
cages of liver cirrhosis, but the latter is much more

COMmion .

In & study over 165 patients with liver cirrhosis
by Zimmerman et al., { 1953 ), there was only two values
of.fasting bleood sugar determination below 50 mg/100 ml,
This_ﬁyppglycaéﬁia could be related to the entry of
pancfeatic insulin into the systemlc venous asystem
without passing through the liver, which proved by

immunoassay atudies to be responsible for removing
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20 - 50 % of the insulin in blood passing through 1%

on a single passage ( Semols and Ryder, 1961 ) .,
Decreasad hepatic blood fiow with redused hepmilc glucose
output may elso be an important factor in inducing hypo-
glycaemia ag patients with pertocaval anastomosis tend

to have subnnrmgl festing blood glucose levels (Sherlock,
1970} .  Hyperglycaemia is a more common finding in liver
cirrhosis . In 1967, Meygesi et al., evalusted glucose
tolerance in well investigated camses of liver ecirrhosis,
the results revealed that 32 % of the patients were
diabetica with bPlood glucome level " 1%0 mg / 100 ml or
higher in the postprandial semple ( 2 hours after inges-
tion of 100 mg liquid glucose }, 25 % had en impaired
glucese tolerance with the 2 hours blood glucocse level
between 115 and 190 mg / 100 ml, and 43 % were normel

as regarding blood glucose tolerance . The plasma
insulin levels were initially normal but these rose
slowly to valnes greatly above those found in normal
gubjects. With the intravenous tolhutemide iclerance test,
blood sugar falls more im oirrhotica than in control

and plasma insulin level rises higher . Such patients
were labelled " hepatogencus diebetica ™ by Creutzfeldt,
(1962 ) .
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Berkowits ( 1969 ), in a study of 25 cirrhotics,
meesured their glucese tolerance, free fatty acids (¥FFA)
and immunoreactive insulin { IRT ) after a 75 gram oral
glucose load . 22 of the patiente had impaired glucose
tolerance which waes associated with elevated FFA in 17
instances, 2 patients had increased FFA with normsl
glucose tolerance ., Hyperinsulinsemia ( IRI ) was
demonstreted in easch patient with liver disease including
the patients with normel glucose tolerance . Similar
resulte were reportéd by El-Badry et al., ( 1973 ) en
23 patieﬁts with liver cirrhosis ., 7 cases { 32 % )
hed impaired glucose tolerance test while IRI was
elevated in al) ceses denoting increesed insulin

repglstance

Flucose Intolersnce in Hepatle Schistosomiasis @

Schistosomissis induces a8 unique $type of cirrhoais
characterized by 8 peripoxrtal fibrosis with minimal peren-
chymal damage and absence of regeneration ( Erfan et al,,
1957 and Salah, 1962 ) . In epite of the minor patholo-~
giocal findings in the liver cella , functlonal derange-

ment 13 often demonatrsble
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. Intravenous gluccse tolerance, lnsulin sensitivity
tesfﬁ, intravenous glycodiszine tolerence ( similer to
tolbutamide test } and intravenous glucagon tests were
carried out in patients with schistosome]l hepatic cirrho-
gis by Ghanem et al., ( 1971 } . The glucose disappearence
rate wes signifiecantly slow in hepatic schistcsomiasia
egpecielly in advenced ceses with ascitis . Resistance
to exogenous insulin was obaerved in 72 % of sscitic
patients . Fifteen percemt of non-ascitic patients
and 6] percent of ascitic cases showed diabetic response
to intrevenpus glycodiazine ., Diminished glycogenolytic
action of glucagon was markedly demonstrated in presence
of ascitis . The concemitant fall in plasma free fatty
acids ( FFA ) after glucegon was significantly correlated

to the riae in blood glucese .

Ghareeb et al., { 1972 } studied 44 ceses with
hepatoaplenic schistosomiesla : 14 cases were given
40 gm oral glucose slone; 10 patients I.V. glucose ;
14 were given 1 gm tolbutamide slone and & patients
were given combilned I,¥. glucose and tolbutamide . Blood
sugar, PFA and immunoreective insulin were estimated at
15 minutes intervals., Glucose tolerasnce was impaired in
50 -% of the cases while hyperinsulinaemia eand ineresged

FFA were present in almost =2ll cases- .
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Blogd sugsr was significantly higher 1ﬁ hepato-
splenic schistosomiesis than in the normal in a study
done by Sadek et al., { 1979 )}, together with absence
in early insulin releese and delayed hyperinsulinaemia.

Carbohydrate Metabelism Disturbence in Liver Digeases

other then Cirrkosis 3

- Fulninant hepatitis and hepatic coma 1

Hypeoglycaemia mey ceomplicete fulminant virus hepa-
titis especially in chlidren ( M¥ellinkoff and Tumulty ,
1952 ) . EBnhanced insulin production plus feilure of
insulin degradation were suggested am possible factors
concerned ., In hepatic coms, the 1nter¥ediarx carbo-
hydrste metabolism ie groszsly disturbed, oxoglutarieg
and pyruvic acide have & raised blood level {(Summerskili
et.al.. 1957) . Sherlock (1970) suggested thet the rise
of these acids im due to famllure of tricarboxylic acid
¢ycle to handle the products of glycolysis .

Hemochramatnsis and other forms of iron overlcad 1@

The association of hemochrometosis with diebetes

heas led to the term ™ brenzed diabetes ™, Simple insulin
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leck due to pancreatic demage is one factor while insulin
resistance as seen in other forms of cirrhosis is
anbther.factor - Very ocoasionally, ratients with
transfuéion iron overload, refrectory anaemias and hemo-

siderosis develop frank diabetes { Sherloek, 1968 ) ,

~ Primary diserders of carbohydrate metmsboliem 1

Certain, apparently primery, discrders of carbo-
hydrete metabolism are associated with development of
cirrhosis.. Type IV glycogenesis ( Anderson’s discese }
18 one of the rarest varieties and is due to decrease of
thée branching enzyme amylo-l,4,l1,6 transglucosidase .
The cirrhosis is apparently rslated tc this abnormal
glycogen { Sidbury et al., 1962 ) . Galactosemia is
related to a lack of the specific enzyme galsctose-l-
phosphate uridyl transferase , The liver shows s
cirrhosis with paeudoglandular and ductular stiructure,
around caneliculi, which may contain bile ( Fisher
et al,, 1954 ) ..

Toxie Liver Injury 1@

Hypoglycaemia is a prominent feature of the rare
condition of fatty liver with encephelopathy that affects
children bvetween ages of 2 months and 10 years ( Reye
9£.d¢' 1963 ) .
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Mechanism of Glucese Intelerance in Chronic Liver Disease

Various hypctheses have been postulated to explain the

mechanism of glucose intolerence in chronic liver disesase.

Insulin resistance is the most important factor
accepted by many authors (Meygesi et al., 1967; Ghanem
et al., 1971; Ghareeb, 1973 end Sadek et al., 1379} .

Impeirment of glycogen storage and relesse is

enother factor .

Although Peterson (1960) and Zumoff et al., (1967)
found that cortisol production is not elevated in hepatic
cirrhosie, yet decreasgd degradation has heen reported by
other investigetors {Sodeman and Sodeman, 1967}. This may

partly contribute to glucese intclerance in cirrhosis .

In schistosomiasis, pancrestic involvement may be
added as a contributing factor which was shown to be about
4.7 % of cages of the intestinsl lesions ., Two types of
lesions were degcribed by Arsfa and Hsshem (1954}, a diffuse
type and a focal type with veriable degrees of deétruction
of islets. of Langerhens., They also reported the occurrence
of two types of glucose intolersnce; s hyperglyceemic and
a hypoglycaemic type which, as they said, may correspond to
the pathological leaions .
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