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Abstract

This study was conducted with three main objectives, to study serum

thyroid hormones (T4 , T3 ) and TSH levels in patients with CRF under

haemo-dialysis and to compare them with normal subjects, to study best means

of treatment and to compare these findings with results from other parts of the

World.

This study was done on 61 patients with renal failure in Khartoum

Dialysis and Kidney Transplant centre U. of K., 45 males and 16 females with

ages ranging from 17-75 years and 42 symptoms-free subjects 14 males and 23

females with ages ranging from 19-60 years.

The radioimmunoassay (RIA) technique was used for the determination

of serum T4, T3 and TSH. By using t-test found that the mean concentrations

of T4, and T3 of normal subjects were much higher than those of the patients

(P< 0.001). In case of the thyroid-stimulating hormone (TSH) there was no

statistically significant difference between the two groups (p > 0.05).

These results also illustrated that 45.9% of patients with renal failure of

low T4, and 91.8% , 90.26 of patients had T3 and TSH hormone levels in the

normal range, respectively.

No significant difference was observed in the mean of thyroid hormones

(T4 , T3) and thyroid-stimulating hormones between males and females

(p> 0.05).

The T3 and T4 concentrations in patients at all age groups (year) was

less than the age groups of the control group, and this decrease was statistically

significant (p< 0.05).

There was no significant difference observed in the mean TSH levels of

the patients that arranged in age groups (year) and that of the control group

(p> 0.05).
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CHAPTER ONE



1. INTRODUCTION

1.1 The functions of the kidneys

The kidneys play an important role in the human life, and have a variety

of functions, these include:

1. Regulation of the water content of the body.

2. Regulation of the electrolyte content of the body.

3. Maintenance of the normal acid-base balance of the body fluids.

4. Retention of other substances vital to body economy, e.g. glucose, amino

acids, phosphate, bicarbonate, and proteins.

5. Excretion of waste metabolic products, toxic substances and drugs.

6. Hormonal and metabolic function.

The kidney plays an important role in thyroid hormone metabolism. This

role includes clearing iodide, thyroxine, as well as thyroid stimulating hormone

(TSH) and TSH-releasing factor (TRF)." Thus alterations of plasma TSH,

iodide and thyroid hormones may be expected in patients with renal failure, and

the magnitude of these alterations seems to be related to the degree of kidney

failure. Previous studies have demonstrated that, in patients with chronic renal

failure, the plasma total thyroxine (TT4) level is usually low but rarely is

normal. After long term treatment by haemodialysis or haemofiltration plasma

TT4 levels tend to decline, total triiodothyronine (TT3) levels are usually the

low-normal range. On the other hand, TSH concentration is most often normal

in haemodialyzed patients.

Signs of tissue hypothyroidism have been noted in only a few cases of

chronic renal failure. In addition hyperthyroidism is rarely found in dialyzed

patients and the diagnosis of it in uraemic patients is difficult due to similar

signs and symptoms in these two pathological states.

This study deals with the determination of thyroid hormone levels in

Sudanese patients with end-stage renal disease (ESRD) and under

haemodialysis to determine the best means of treatment.



The measurement of thyroid hormones in the renal transplant patient is

proposed as a future research work.

As renal failure progresses, the patients develop symptoms of uraemia,

therefore they may be treated conservatively by dietetic measures alone, and/or

regular haemodialysis, peritoneal dialysis and renal transplantation.4 In

haemodialysis heparin is used as anticoagulant for preventing clotting in the

extracorporeal circuit.5 This heparin may displace T4 from carrier protein and

cause tachycardia or cardiac arrhythmia or both. Furthermore, after successful

renal transplantation normalization of all endocrine thyroid indices may be

observed. This also occurs in case of haemodialysis versus continuous

ambulatory peritoneal dialysis (CAPD). There are reports that thyroid hormone

values in CAPD patients are more normal than in haemodialysis patients; the

reason is unknown.6

1.2 Chronic Renal Failure (CRF)

1.2.1 Definition

CRF is defined as a gradual and progressive loss of the ability of the

kidneys to excrete wastes, concentrate urine, and conserve electrolytes; also

CRF is defined as irreversible deterioration in renal functions. As a result of

impairment of the excretory, metabolic and endocrine functions of the kidney

causing uraemia.7

CRF comprises a group of overlapping syndromes which, to varying

degrees, may affect any body system. It is useful to classify the functional

changes of CRF into four stages:8

1. Reduced renal reserve:

Normal renal function above 50% loss of glomerular filtration rate

(GFR).

2. Renal insufficiency:

Here, the creatinine clearance of about 40ml/min or less. The patient

may be of acute decompensation of renal function. Serum and plasma

biochemical variables start to become abnormal.



3. Renal failure:

The clearance is 20ml/min or less. If the renal insufficiency phase has

been very prolonged, Osteomalacic bone pain may occur.

4. Uraemia:

In end-stage renal disease (ESRD), patients are persistently unwell,

anaemic, acidotic, hypocalcaemic, hyperphosphataemic and probably

hyperkalaemic.

1.2.2 Causes of Chronic Renal Failure

Chronic renal failure (CRF) is a common disease in Sudan. The

estimated incidence for new cases is about 70-140/million inhabitants/year. The

majority are young patients below 40years of age and most die before reaching

medical attention. This is very high incidence of CRF might be due to the

endimicity of many tropical diseases which are known to affect the kidneys in

Sudan. In addition there is a high incidence of renal stones (Obstructive renal

failure), and a high level of consanguinity making familial renal disease quite
9

common.

Unlike acute renal failure (ARF) with its sudden reversible failure of

kidney function, CRF is slowly progressive. It most often results from any

disease that cause gradual destruction of the kidneys. It can range from mild

dysfunction to severe kidney failure. Progression may continue to end-stage

renal disease (ESRD).

CRF occurs in approximately 2 out of 10,000 people. Causative diseases

include, hypertension, glomerulonephritis, Alport syndrome, reflux

nephropathy, obstructive uropathy, kidney stones and infection, and analgesic

nephropathy, Diabetes mellirus is a major cause of CRF,' and Schistosomiasis,

is a common cause of CRF in endemic areas in Africa and Middle East.



1.2.2.1 Chronic glomerulonephritis (CGN)

CGN caused by the diseases that damage the glomeruli. The basic

glomeruli lesion seems to begin with accumulation of precipitated antigen

antibody complex in the glomerular membrane. The result is inflammation of

the glomeruli. So the membrane become thickened and is invaded by fibrous

tissue. In the later stages of disease, the glomerular filtration coefficient

becomes greatly reduced because of decreased numbers of filtering capillaries.

Finally many of the glomeruli are completely replaced by fibrous tissue, and

the function of these nephrons is there after lost forever.

1.2.2.2 Diabetes mellitus (DM)

Diabetic renal failure is the second commonest cause of CRF in Europe.

Such patients are of both the insulin-dependent variety (Type 1) and the non-

insulin-dependent variety (Type 11).

DM sometimes complicated by acidosis and coma, and in long-standing

diabetes, there are additional complications. These complications are associated

with prolonged hyperglycemia and may be due to formation of glycosylated

end product that cross-link matrix protein. It is include renal disease (diabetic

nephropathy). It is thought that advanced glycosylated end-products (AGEs)

lead to irrevocable tissue damage. These events lead, for example, to increase

of thickness of the glomerular basement membrane, the earliest diabetic change

detectable in the kidney. A fall in permselectivity implies glomerular basement

membrane damage and this with further accumulation and reduced excretion of

AGEs is a possible explanation of the development of diabetic

glomerulosclerosis.

1.2.2.3 Hypertension
14

Hypertension can be the cause or the result of renal disease. It is very

commonly accompanies CRF, and an important cause of vascular morbidity

causing deterioration in renal function by producing glomerulosclerosis. A

small minority of patients with CRF do not become hypertensive until

glomerular filtration rate is almost zero.



1.2.2.4 Obstructive uropathy

Ureteral obstruction can result from urate, calcium oxalate or phosphate

stones resulting from the toxins and mechanisms discussed under

nephrocalcinosis. When such problems occur the usual management of acute

obstructive uropathy is appropriate. Preventation of recurrences depends on

limiting toxic exposure, adequate hydration and ensuring the appropriate

urinary pH to maintain solubility. Ureteral obstruction can also result from

passage of necrotic papillae. Cessation of analgesic abause should terminate

such episodes. Also it can result from retroperitoneal fibrosis.

1.3 Haeinodialysis (HD)

1.3.1 Definition

Haemodialysis (HD) is defined as a diffusion-based form of blood

cleaning using dialysate interfacing with blood via semipermeable membrane.

Allows for fluid, electrolytes, and acid-base balance as well as azotemic
, 16

control.

Treatment with disposable device for 4-8 hours 3 times weekly removes

all the urea generated by a nonr d dietary intake of pr, and all creatinine and

uric acid produced from the metabolic turnover of a normal lean body mass.

Oedema in all patients and hypertension in almost all patients can be corrected
4

by the removal of fluid by ultrafiltration at the time of dialysis.

1.3.2 Historical background

Thomas Graham (1805-1869) is the father of dialysis, due to that he was

the first to demonstrate differential movements of crystalloid through

semipermeable membrane. Application of his invention to medicine did not

start until (1913) when J.J. Abel and co-workers demonstrated the possibility

of dialysing animals blood outside the body and again returning it to the blood

stream. The dialysis was applied to the human in 1942.



1.3.3 Technique of haemodialysis

Haemodialysis requires the transport of blood, and dialysis fluid on

either side of a semipermeable membrane. The principal components of this

system are:

1.3.3.1 Water treatment

In most cases, tap water is unsuitable for use in preparing the dialysate.

Its organic solute and mineral content is both variable and excessive, which

may be detrimental for the patient. For this reason, the final product of water

treatment must be a pure water.

1.3.3.2 Dialysate production and delivery

There is no universal agreement on the composition of dialysis fluid and
18

in consequence a range of concentrates are available.

The dialysis fluid is composed of sodium (120-145mmol/l), potassium

(1.5mmol/l), magnesium (0.5mmol/l), acetate, glucose, and water (pure
. 19

water).

Acetate converted by the liver to bicarbonate was formerly used in

dialysis fluid to correct metabolic acidosis and bicarbonate lost during dialysis,

because bicarbonate precipitates calcium and magnesium in dialysis fluid.

Recently introduced dialysis monitors which prepare bicarbonate dialysis
19

solutions will eliminate the need of acetate in dialysis fluid.

1.3.3.3 Monitoring of dialysis

The haemodialysis monitor in common use is a single-patient machine

which prepares dialysis fluid at body temperature from a concentrate of

electrolytes and treated water. It varies blood flows and dialysate pressures to

achieve satisfactory solute clearance and fluid losses, test for blood in dialysate

from membrane rupture, and for air in blood. Abnormalities outside fixed or

adjustable limits activate visual and audible alarms, and treatment stops until
19

the fault is corrected.



1.3.3.4 The haemodialyzer

The haemodialyzer is basically a membrane separation device in which

blood flows on one side of a semipenneable membrane, the other side of which

is bathed by a fast flowing rinsing solution (dialysis fluid), was products from

the blood are removed in the haemodilyzer by diffusion, while fluid is removed
1 K

either by osmosis or ultrafiltration.

1.3.4 Indications for haemodialysis

In CRF dialysis should be initiated when the creatinine clearance falls to

a certain lower limits, about lOml/min. Even though the plasma urea nitrogen

level can be maintained at an acceptable level when creatinine clearances are

below this range by applying stringent protein restriction.

1.3.5 Complications of haemodialysis

The most common complications during HD are, hypotension, cramps,

nausea and vomitting, headache, chest pain, back pain, itching, fever and

chills.

1.4 Thyroid hormones

Thyroid hormones regulate gene expression, tissue differentiation, and

general development. The thyroid gland produces two iodoamino acid

hormones, 3,5,3-triiodothyronine (T3) and 3,5,3,5-tetraiodothyronine (T4,

Thyroxine), which have long been recognized for their importance in regulating

general metabolism, such as effects on carbohydrate metabolism, lipid

metabolism and protein metabolism. In addition thyroid hormones increases
22

heat production and oxygen consumption.

1.4.1 Synthesis of T3 and T4

Iodide absorbed from the diet or drinking water is transported in the

blood to the thyroid, where it is very efficiently transferred into the gland by an

iodide pump system dependent on ATP. Uptake is inhibited by certain other

ions, such as perchlorate and thiocyanate, which compete for the transport sites.



Once in the gland, the iodide ion is oxidized to free iodine, the reaction being

catalyzed by peroxidase enzyme. The free iodine first iodinates position 3 of

the tyrosyl groups of the protein thyroglobulin to form monoiodotyrosine (MIT)

and subsequently iodinates position 5 to form diiodotyrosine (DIT) as shown in

the figure below. The process is spontaneous and no enzyme is required.

Thyroglobulin is a complex protein, and is a precursor of T4 and T3. It

is a large, iodinated, glycosylated protein with a molecular mass of 660KDa. It

contains 115 tyrosine residues, each of which is a potential site of iodination.

About 70% of the iodide in thyroglobulin exists in the inactive precursors, MIT

and DIT, while 30% is in iodotyrosyl residues, T4 and T3. The coupling of

two molecule of DIT leads to formation of T4, T3 results from coupling of MIT

with DIT. The iodotyrosine are also deiodonated in the thyroid by deiodonase

enzymes. The free iodide is reutilized for thyroid hormone synthesis, a process

known as the intrathyroidal iodine cycle, which is maximally utilized in

situations of iodine deficiency.

1.4.2 Secretion of T3 and T4

Situation by TSH leads to pinocytic ingestion of the protein by

phagocytic action of the microvilli. The droplets of thyroglobulin fuse with

primary lysosomes where protolytic digestion of the protem occurs to release

T4 and T3. Any molecules of MIT or DIT form as a result of the digestion or

deiodinated or resorbed into the cell cytoplasm.

In most individuals the ratio of T4.T3 secreted in the range 20-30:1 but

T3 is about 3-5 times more efficient biologically, and indeed conversion of T4

into T3 by the deiodinase occurs in several tissues including the liver and
, . . 22

adipose tissue.

1.4.3 Transport of T3 and T4

In the plasma, T3 and T4 are mostly about 99.5%, bound to transport

proteins. Albumin transport a small proportion of the hormones, about 10% of

T4 and 25% of T3, but the majority of the hormones, 75% T3 and T4, are

8



transported by special a-globulin of molecular weight 60000 known as

thyroxine-binding globulin (TBG). The concentration in plasma is very low,

2mg/ 100ml, but it has one binding site per molecule with a very high affinity

for T3 and T4.Pre-albumin has a low affinity for T4, no affinity for T3 and it

normally transport about 15% of T4.

The protein-bound forms of T4 and T3 are not biologically active and

should, therefore, be regarded primarily reserve, because release of the free

forms is essential for expression of hormonal activity.22

1.5 Thyrotropic hormone or Thyroid Stimulating Hormone (TSH)

This is produced by basophil cell of anterior pituitary and is a

glycoprotein in nature. It's molecular weight is approximal 30,000. This

consists of a and P-subunits. The a-subunit consists of 92amino acids while P-

subunit has 112amino acids. Both a and P-subunits have several disulfide

bridges. It's carbohydrate content is 21% and It's P-chains bear two and one

oligosaccharide chains linked by N-glycosidic linkages to specific aspargine

residues. The chains are synthesized separately by separate structural genes and

later undergo post-translation modifications and glycosylations separately.24

1.5.1 Functions

There are glycoprotein receptors on the thyroid cell membrane which

bind to the receptor binding on P-subunit of TSH. The complex then activate

adenylate cyclase which catalyzes the formation of c-AMP which acts as the

second messenger for most TSH actions as follows:24

1. The TSH stimulates the synthesis of thyroid hormones at all stages such as

iodine uptake, organification and coupling.

2. It enhances the release of stored thyroid hormones.

3. It increases DNA content, RNA and translation of proteins, cell size.

4. It stimulates glycolysis, tricarboxylic acid cycle (TCA), pentose phosphate

pathway (PPP), and phospholipid synthesis.

5. It activates tissue lipase to enhance the release of fatty acids (lipolysis).24



1.5.2 Control of secretion

The main controlled mechanism is carried out by thyroid releasing

hormone (TRH) secreted by hypothalamus. Somatostatin secreted by

hypothalamus counteracts TRH and inhibits the release of TSH. When there is

a high level of thyroid honnones in blood, TSH level is decreased by inhibiting

the releasing of TRH.
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I I

HO-v' \-O-V \-CH2CH-COOH

^ ^ f^ NH,
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CHXH-COOH

X
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Struclure of thyroid hormones and related compounds.
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Objectives

1. To study thyroid hormone levels in haemodialysis patients.

2. To study best means treatment.

3. To compare these findings with results from other parts of the World.

11



CHAPTER TWO



2. Materials and Methods

2.1 Materials

2.1.1 Target group

Sixty-one patients with chronic renal failure (CRF) under regular

maintenance of haemodialysis were included in this study. These patients were

admitted in Khartoum Dialysis and Kidney Transplant Centre. There were 45

males and 16 females and their ages ranged between 17-75 year.

2.1.2 Control group

Forty-two subjects, 19 males and 23 females, all of whom were in good

health at the time of the study and who were without a personal history of

thyroid disease and CRF. Their ages ranged between 19-60year.

2.1.3 Collection of samples

5ml of blood sample were collected from both control and target groups,

allowed to clot and immediately centrifuged at 2000g for lOminutes, aliquated

and stored at -20°C until analyzed. The blood samples collected predialysis in

case of the target group.

2.1.4 Apparatus and Allied Materials

i. Multidetector Gamma Counter

ii. Refrigerated Bench Top Centrifuge Model Centra-7R (USA).

iii. Magnetic Stirrer using fleas of lcm, model 120M, from Allied Fisher

Scientific, USA.

iv. Analytical balance, capacity 1 lOg, model 1801, from Sartorius GmbH,

Dept. VR, 3400 Goettingen, West Germany,

v. Tubes: Polystyrene assay tubes, round bottomed tubes, with a capacity of

5 ml and internal diameter of 9mm at the mouth, from Amersham, UK.

vi. Decanting racks, from Amersham, UK.

vii. Pipettes (50-1000ul) and disposable tips, from Eppendorf GmbH,

Hamburge 65, Fed. Rep. Germany.

12



Hamburge 65, Fed. Rep. Germany,

viii. Adjustable repeating syringe (50jjl-2ml per shot) and combitips, from

Eppendorf GmbH, Hamburge 65, Fed. Rep. Germany,

ix. Angled rotator, model RS30, from LEEC Limited, Private Rod No.7,

Colwick, Nottingham, England,

x. Vortex mixer, model G-560E, from Scientific Industries Inc, Bohemia, N. Y.

11716, USA.

xi. Water path, model 3041, from Kotterman, Germany.

2.1.5 Reagents

The reagents of radioimmunoassay (RIA) and that of

immunoradiometricassay (IRMA) for the measurement of serum thyroid

hormones and TSH were obtained from NETRIA (North East Thames Region

Immunoassay), St. Bartholomews Hospital, 51-53 Bartholomew Close, London

ECIA 7BE, England.

2.1.5.1 RIA reagents

2.1.5.1.1 Standards

a. T4 lyophilized standards obtained with following concentrations, T4-0, 18.7,

37.5, 75, 150, and 300nmol/l.

b. T3 lyophilized standards obtained with following concentrations, T3-0, 0.8,

1.6, 3.3, 6.5, and 13nmol/l.

2.1.5.1. 2 Radiolabled antigen (Tracer)

a. 125I-labeled T4, as freeze dried sample.

b. 125I-labelled T3, as freeze dried sample.

2.1.5.1.3 Antiserum (First antibody)

a. Sheep anti-thyroxine serum, obtained as a freezed-dried sample.

b. Sheep anti-triiodothyronine serum, also obtained as a freezed-dried sample.

13



2.1.5.1.4 Separating agent(s)

The second antibody (donkey anti-sheep serum, DASS), for both T3 and T4.

2.1.5.2 1RMA reagents

2.1.5.2.1 Standards

TSH set of standards with the following concentrations, 0, 0.2, 0.3, 1.7,

3.6, 20, and 40mu/l.

All standards (T4,T3,and TSH) were calibrated against the international

reference preparations (Quality control, QC) provided by NETRIA.

2.1.5.2.2 usI-labeled antibody (Tracer)

1251-anti-TSH (Monoclonal antibody).

2.1.5.2.3 Separating agents (Solid phase, first antibody)

Solid phase, first anti-TSH.

2.1.6 General reagents

a. The following chemicals were the products of British Drug House (BDH)

Ltd, Poole, England. Analar grade reagents (Extra pure) such as disodium

phosphate (Na2HPO4), mono-sodium dihydiogen phosphate (NaH2PO4),

and sodium azide. In addition polyethylene glycol 6000 (PEG), which is of

normal purity.

b. Reagents obtained from Sigma Chemical Company Ltd, P.O. Box 14508, St.

Louis, Mo. 63178, USA. These include, 8-anilino-l-Naphthalene-Sulfonic

acid (ANS), Bovine serum albumin (BSA), fraction v, and Tween 20

(Polycoxyethylene sorbiton-monolaurate).
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2.2 Methods

2.2.1 Preparation of buffer systems and other accessory experiments

2.2.1.1 Stock phosphate buffer 0.5M, pH 7.4 (Stock solution)

57. lg (Na2HPO4) and 15.3g (NaH2PO4.2H2O) were dissolved in

distilled water and completed to one liter, using pH meter to adjust the pH, and

stored at ambient temperature.

2.2.1.2 RIA assay buffer (0.05M, pH 7.4)

The working assay buffer was prepared from the stock solution by

diluting the stock 10 fold, adding 0.1% sodium azide, and stored at 4°C.

2.2.1.3 Polyethylene glycol 6000 (PEG)

40g PEG were dissolved in phosphate buffer (pH 7.4), made up to 1 litre

adding 0.1% sodium azide, and 0.1% Triton X-100 and stored at 4°C.2i

2.2.1.4 IRMA assay buffer

1RMA assay buffer (0.05M) was prepared from the above stock

phosphate buffer (0.5M) and other reagents as follows:

- 10ml Stock 0.5M phosphate buffer

- lml 10% Sodium azide

-lg Bovine serum albumin- fraction v

- 5ml Tween 20

Made up to 100ml distilled water.

2.2.1.5 IRMA wash buffer

This is prepared from the stock phosphate buffer and the following

reagents and stored at ambient temperature:

- 100ml Stock 0.5 phosphate buffer

- 10ml 10% Sodium azide

- 50ml 10% Tween 20
25

Made up to 1 litre with distilled water.
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2.2.1.6 Preparation of 1RMA specific reagents (for TSH)

2.2.1.6.1 12SI-labeled antibody (Tracer)

For use, the tracer which was obtained as freeze-dried sample, was

diluted in assay buffer to give approximately 60000 counts/100sec/50jj.l.

2.2.1.6.2 Standards

Standards were obtained as freeze-dried samples, reconstituted with

distilled water (2ml) and aliquoted to portions, each sufficient for one assay (in

duplicate) and stored at -20°C.

2.2.1.6.3 Solid phase first antibody (Separating agent)

Provided as a suspension which is stored at 4°C, and was mixed during

addition to assay.

2.2.1.7 Preparation of RIA specific reagents

Tracers and standards were processed as in IRMA assays, antibodies and

precipitating antibodies were obtained freeze-dried, reconstituted to their

original volumes using phosphate buffer, divided into suitable volumes, each

sufficient for one assay and stored at -20°C.

T4 and T3 tracers for use were reconstituted using assay buffer,

containing ANS (8-anilino-l-naphthaline-sulfonic acid) 4mg/ml and diluted to

give approximately 20,000CPM.2i

2.2.1.8 Measurement of hormones

Hormones normally occur in veiy low concentrations in the blood, in the

miciomolar (10 ) to picomolar (10 ) range; for this reason, hormones have

been very difficult to isolate, identify, and measure accurately. The exceedingly

sensitive technique of radioimmunoassay (RIA) developed by Rosalyn Yalow

and Solmon. Berson revolutionized hormone research by making possible the

quantitative and specific measurement of many hormones in minute
26

concentrations.
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T4 and T3 were measured using RiA technique, while serum TSH was

measured by 1RMA assay. In IRMA, the antibody is the labelled tracer, while

in RIA, the antigen is the labelled tracer.

2.2.1.8.1 Measurement of hormones by RIA technique

2.2.1.8.1.1 Measurement of serum T4

The assay tubes were set in duplicate using the following protocol:

- Standard or sample 25/j.l

- 125I-T4/ ANS(4mg/l) 50ul

- Anti-T4 antibody 50jj.l

- DASS 5Ojal

- Assay buffer 50JJ,1

After each addition tubes were mixed properly.

All tubes incubated for 2hours at room temperature. After the incubation

time, 500ml of 4% PEG were added. In non-specific binding tubes (NSB),

there was no addition of first antibody, instead, 50jj.l of assay buffer were

added. In the total counting tubes, only 50pl othe tracer were added.

After the addition of PEG, all tubes were mixed well and centrifuged at

lOOOg for 30 minutes. The supernatant decanted and bound fraction counted for

60 seconds in the Gamma Counter.

2.2.1.8.1.2 Measurement of serum T3

The assay protocol is the same as that of T4 with the exception that

sample and standard volumes were doubled.

2.2.1.8.1.3 Measurement of serum TSH

The protocol of serum TSH :

- Sample or standard 100u,l

- Assay buffer 300ul

- Labelled anti-TSH 50jil

- Solid phase 50JJ1
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Tubes were vortexed and placed on rotatory mixer overnight, 2ml wash

buffer were added and centrifuged for 5-10 min. at lOOOg, supernatant

decanted and the washing step repeated, decanted again and counted for 100

seconds.

2.2.1.9 Statistical analysis

Statistical analysis was done using SPSS program. Comparisons of

patients with renal failure and under haemodialysis with the controls were

made by the Anova method.

The above mentioned tests were used to confirm significant differences

in variables between patients with CRF and control group, or within the patient

group according to a specific grouping factor e.g. sex, age group, etc.

The normal range of T4 is 50-150nmol/l, defined as the limits which

enclose 95% of all T4 determinations made on normal sera. The normal range

for serum T3 is 0.8-3.Onmol/1, determined in the same way. In addition the

normal range of serum TSH is 0.4- 4.0MU/1.
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CHAPTER THREE



3. Results

In this study 61 patients with CRF under haemodialysis; 45 males and

16 females and there mean ages was 49 year. The control subjects were 42; 23

males and 19 females.

The thyroid hormone and TSH levels of both patients with CRF and control

group were studied and determined.

The serum levels of T3 in patients with CRF, ranged between 0.29-

2.32nmol/l with a mean value ± SE 1.4±0.05nmol/l. The serum T3 mean value

of the control group was 1.9±0.07nmol/l. The difference between the two

groups was highly significant (p<0.001), (Fig. 1).

The level of T4 in patients with CRF uder haemodialysis ranged

between 16.4-121.4nmol/l with a mean value ±SE of 55.9±2.9nmol/l; the mean

value iSE of the control group was 95.512.3. The difference between the two

groups was highly significant (p<0.001), (Fig. 2).

As shown in (Fig. 3), the mean value iSE of the serum TSH concentration

of the patients with CRF under haemodialysis was 1.4±0.12MU/l, while the

mean value of TS11 ISE of the control group was 1.4i0.08MU/l. There were

no significant differences between the two groups (p>0.05).

Out of 61 patients with CRF, there were 5 with low T3, 28 with low T4,

and 5 with low TSH, tables (1), (2), and (3) respectively.

Also tables (1), (2), and (3) illustrated the percentages of low, normal,

and high values of the T3, T4, and TSH respectively.

Table (1) Summarizes levels of serum T3 in patients with
CRF under haemodialysis (n=61)

T3

Low

Normal

High

Male

4
41

-

%

8.9

91.1

-

Female

1

15
-

%

6.3

93.8
-

Total

5
56
-

%

8.2
91.8

-
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Table (2) Summarizes levels of serum T4 in patients with
CRF under haemodialysis (n=61)

T4

Low

Normal

High

Male

23

22

-

%

51.1

48.9
-

Female

5

11

-

%

31.3

68.9
-

Total

28

33
-

%

45.9

54.1

-

Table (3) Summarizes levels of serum TSH in patients with
CRF under haemodialysis (n-61)

TSH

Low

Normal

High

Male

5

40
-

%

11.1

88.9
-

Female

_

15

1

%

_

93.8

6.3

Total

5

55

1

%

8.2

90.2

1.6

(Fig. 4) illustrated the comparison of T3 in male and female with CRF

under haemodialysis. The mean value of serum T3 in males ±SE was 1.331

0.05nmol/l, while the mean value of the females was 1.4±0.09nmol/l. The

difference between the two groups is not significant (p>0.05).

The mean value ±SE of thyroxine (T4) in males was 52.913.3nmol/l,

and that of females was 64.1±6.0nmol/l; so the difference were no statistically

significant differences between the two groups (p>0.05).

TSH mean value iSE in males was 1.2510.125MU/L and that of

females was 1.7910.25nmol/l. The difference between the two groups was not

significant (p>0.05), (fig. 6).

Fig. (7) illustrated the variation of T3 levels with age groups. The main

value of T3 levels ISE was 1.35210.049nmol/L for patients, and that of the

control group was 1.871l0.066nmol/L. The difference between the two groups

was highly significant (p<0.001).
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The mean value +SE of T4 levels was 55.88±2.95nmol/L for patients,

and that for the control group was 95.523±2.3nmol/L. The difference between

the groups was significant (p<0.05), (Fig. 8).

As shown in (fig. 9), The mean value ±SE of TSH levels was 1.39±

0.116MU/L for patients, and that for the control group was 1.447±0.08MU/L.

The difference between the gioups was not significant (p>0.05).

The observed difference in T4 levels and chronicity groups (Fig. 11)

statistically was significant (p<0.05), and that of T3 and TSH levels with

chronicity groups statistically was not significant (p>0.05).
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Fig. 1 Comparison of T3 level in control group (n=42)
and patients with CRF under haemodialysis (n=61)



Fig. 2 Comparison of T4 level in control group (n=42)
and patients with CRF under haemodialysis (n=61)



Fig. 3 Comparison of TSH level in control group (n=42)
and patients with CRF under haemodialysis (n=61)



Fig. 4 Comparison of T3 level in male (n=23) and female
(n=19) patients with CRF under haemodialysis



Fig. 5 Comparison of T4 level in male (n=23) and female
(n=19) patients with CRF under haemodialysis



Fig. 6 Comparison of TSH level in male (n=23) and female (n=19)
patients with CRF under haemodialysis



Fig. 7 Variation of T3 level with age group



Fig. 8 Variation of T4 level with age group



Fig. 9 Variation of TSH level with age group



Fig. 10 Varaition of T3 level with Chronicity group



Fig. 11 Variation of T4 level with chronicity group



Fig. 12 Variation of TSH level with chronicity group



CHAPTER FOUR



4. DISCUSSION

The kidneys are important organs of iodide elimination and of thyroid

hormone biodegradation, alterations of plasma TSH, iodide and thyroid

hormones may be expected in patients with CRF. The magnitude of these

alterations seem to be related to the degree of kidney failure. High plasma

inorganic iodide levels are found in CRF despite increased extrarenal iodide

elimination. Iodide uptake by the thyroid gland is usually increased but

incorporation of iodine into tyrosine and biosynthesis of active thyroid

hormones are suppressed. In haemodialyzed patients thyroidal iodine content is

high, despite lower concentrations of active thyroid hormones in peripheral

blood. In addition heparin which is used during haemodialysis, may displace

T4 from carrier proteins.

The results of serum T4 for patients with CRF were found to be lower

than in the control group, and were similar to results previously reported in
24 29

some studied by Paul Czernichow et. al, Silverberg et. al, Knobel et. al, and

Ramirez et. al. The observed difference statistically was highly significant,
(fig- 2).

The serum T3 levels were found in the normal values (91.8%), (fig. 1)

the similar findings were reported by Ramirez et. a l2 . The statistical analyses

showed that there was a highly significant difference in the serum T3

concentrations between the patients and the control group. The findings that
24

were done by Paul Czernichow et. al, Silverberg et. al, and Knobel et. al 30,

found low serum T3 levels. The reasons for these low levels of thyroid

hormones remain controversial. The thyroxine-binding globulin capacity

measured in CRF by Toassoo et. al and by Ramirez et. at was found to be

normal therefore, the levels of T4 and T3 are not due to the decreased in the

concentration of carrier protein.

According to Lim et. al, showed that a defect of the peripheral

conversion of T4 to T3 in these patients may explain the low serum T3 levels,

but this is not the case for low levels of circulating T4.
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Another possible mechanism to explain the level of circulating thyroid

hormones is that a true decrease of thyroid hormone secretion is due to a defect

in pituitary secretion of TSH.

The serum TSH level of patients was normal despite low serum T4 and

T3 values. This observation suggests an abnormal pituitary thyroid hormone
2 ,2

feedback. This results similar to that found by Paul Czernichow et. at and
28

Knobel et. al. There was no significant difference between the two groups,

( % 3).

The serum T4 levels tend to decline after long term of treatment of

haemodialysis. T3 levels are usually low and normal range and its

concentration is most often normal in haemodialized patients.

The mean serum T4 levels decreased with increasing duration of dialysis

(Chronicity). The statistical analysis showed significant difference of both

males and females with chronicity group (p<0.05), (fig. 11).

There was no significant difference in serum T3 and TSH levels of both

males and females as compaied with chronicity group (p>0.05), (fig. 10, fig. 12,

respectively).

Conclusion and Recommendations

In patients with CRF under haemodialysis the levels of T4 tend to

decline. The levels of T3 and TSH are in the normal range. We recommended :

1- to use thyroxine as therapy for patients with CRF

2- to use measurements of thyroid hormones in the renal transplant patient as

a proposal for future research work.
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