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Contents - Actiology. symptoms and dietary management of liver diseases, hepatitis, jaundice and cirrhosis

of liver

Liver is the largest organ of the body constituting 2.5 to 3% of the body weight. .It

is multifunctional organ which plays an important role in carbohydrate, fat and protein
metabolism. Most of the end products of digestion of food are transported directly to the .
liver. Compounds which it synthesizes, or stores are sent to other parts of the body when

needed. Toxic substances which may enter via food or are produced in other parts of the

body are detoxified here. Thus, liver has an important bearing on the nutritional status

and discases of this organ markedly affect health.

Functions of liver:

Protein Metabolism - Synthesis of plasma proteins, carrier proteins
like transferrin and coagulation factors
Carbohydrate Metabolism - Synthesis, storage and release of glycogen.

Synthesis of heparin, Gluconeogenesis from
amino acids, conversion of glucose into fatty
acids, interconversion of monosaccharides

Lipid Metabolism - Synthesis of lipoproteins, phospholipids and
cholesterol, conversion of fatty acids,
carbohydrates and protein intermediates to fat,
- formation of file, conjugation of bile salts.
Mineral and Vitamin Metabolism - Storage of iron, copper etc., large reservoir of
vitamin A and Vitamin D, Conversion of
blood coagulation factors to prothrombin in
the presence of vitamin K, conversion of B-
carotene to retinoi and Vitamin D to its active
metabolites.

Immunalogical - Important part of lymphoreticular system
Detoxification - Of bacterial decompc?s.ition products, mineral
poisons, alcohol and certain drugs like
B morphine and dyes.
Hemopoisis main site for erythrocyte formation in early foetal

life.

Deficiency agents responsible for liver damage

A fatty change in liver in kwashiorkor is attributed to low protein intake, liver is enlarged, uncontrolled

diabetes and obesity can lead to fatty changes in liver.

Infective agents- virus can cause infections and damage to liver.
* Types A, B, C, D, E and G can cause hepatitis 10% of patients may reach chronic stage. Hepatitis B
vaccination is given to prevent this.

*  Yellow fever like hepatitis virus hare affinity for hepatocytes. Infections like typhoid abscess and

people working in dirty water can have liver diseases.
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Lipids accumulate in liver and increases in |y X

Drugs and chemicals- dr : S ¢
als- drugs like narace ,

amages e liver gs like paracetamol (fever INHICT

damages the liver., ). INH(TB) and oestrogen (contraceptive)

B alcohol produces acute liver damage and jaundice
size. '
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Vorkers in chemical industry may develop liver dam g
amage,

Toxicity and liver damage [
ity and liver damage is seen in herbal preparations.
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Inborn errors of metabolis . ,
etabolism- children with inborn crrors of metabolism may develop liver damage

Damage caused to liver

“‘ ; g el . . . f ed and f]lnctlon OI

uh NI S- N . :
Mt;( :R()MS. .dUL lto excess alcohol intake the liver becomes tender and enlarged. This is due to
inflammatory reaction by necrosis and death of nephrocytes due to excessive globulation or direct toxic

effect.

CIRRHOSIS OF LIVER- cirrhosis refers to colour of nodules of hepatocytes. The normal liver cells are

replaced by fibrous tissues. Hepatocytes regenerate in between the fibrous tissues.

Fibrous tissues are replaced with time and cause obstruction of portal vein and bile duct.

Complications of cirrhosis-

[ntrahepatic obstruction causes rise in pressure in all branches of portal vein called portal

hypertension.

Enlargement of spleen.

Varicosis which may bleed, oesophageal bleeding is common and serious complications of liver
cirrhosis. |
Increased venous pressure impedes the return of tissue bind into capillary circulates. So fluid
accumulates in the peritoneal cavity called ascitis. :

JAUNDICE- damage to liver cells leads to increased biliurubin resulting in jaundice.

e Jaundice is a term given to yellow discoloration of the skin, mucus membranes, sclera
f bile pigments in the blood. Jaundice is a

and body tissue because of accumulation 0 . ndice is
common symptom for all liver diseases. It results due to increase levels of bilirubin 1n
the blood. Jaundice is clinically detected when the bilirubin level is above 2.0 to 2.5

mg/dl. (Normal level 0.2 to 0.8 mg/dl). . .
e After 120 days of life RBCs are broken and bilirubin is produced. This is excreted in stool and

urine along with bile. Problems like increased destruction of RBCs (hemolysis). Decreased
functioning of liver (hepatitis) obstruction to the flow of bile can result in jaundice.

; ; o ' R iti e
o Infective hepatitis- is also called viral hepatitis. Is common cause of jaundice. Hepatitis can b

due to type A and Eor B, C, D and G virus.
22
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RBCs 120days Destroyed 'elease  Bilirubin from heame

i Increased
‘ destruction of RBCs

Liver damage e
(hepatitis) | Liver |

Jaundice

Processed and eliminated

Obstruction to bile

pigments
Stools Urine

ht loss, nausea and vomiting, abdominal discomfort.
ces becomes whitish. These develop into jaundice.
ds to cirrhosis of liver. Hepatitis B, C, D and

Symptoms- anorexia, fever, head ache, rapid , weig
Colour of urine changes from dark yellow to red and fae
Symptoms continue for 4-8 weeks. Neglected viral hepatitis lea
G may lead to chronic hepatitis. A and E are self limiting.

Dietary management-
* High protein, high carbohydrate, moderate fat is recommended.
»  Small attractive meals at regular intervals is better tolerated, overfeeding is avoided.
in nasogastric feeding stage about 1000 kcal are supplied. In severe 1600 to 2000 kcal are

Energy -
suggested.

is needed severe jaundice 40g while in mild jaundice 60-80g of protein

Proteins — adequate proteins supply
CHO rich foods are given.

is permitted. In hepatic coma protein is not given and only

€

Fat- fats make food palatable and increase calorie intake.

* In severe liver failure fats are not metabolised so fat is restricted.
*  Severe jaundice 20g, moderate 20-30 g of fat is recommended.
Carbohydrates- high carbohydrates are needed in diet to prevent tissue proteins broken down for energy
purpose.
* In fever, nausea and vomiting the patient is given intravenous glucose.

* As soon as he can take oral feeds fruit juice, sugar, ;jaggery and honey are given which gives
carbohydrates and electrolytes. f
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itamin K and k1
itam a

il to regenerate liver cells, 500 mg vitamin C, 10 mg Vit nd B comy

‘ y mouth vitamin injection are given.

¢ supplements are not tolerated b

Vitamins- arc essentl

en. I thes

supplements arc giv
pt on serum Na and K levels. Oral fru‘

Minerals- if food is not {aken orally then careful watch should be ke
juices, vegetable and meal sugars with added salts are grven.

‘ inistrati % glucose solution j
Intravenous feeding- if oral foeds are not tolerated intravenous administration of 10% g tion

done.
Ik, tapioca, potato, yam, fruit juices

Foods included- cereal porridge, soft chapattis, bread, rice, skim mil

sugar, jaggery, honey, biscuits and soft custard.

meat, fish, chicken, egg, sweet preparatio
5. Small and

ns with ghee, bakery products, driec

Foods avoided- pulse, beans,
frequent meals and enougt

fruits. nuts, spices, papads, whole milk, cream, alcoholic beverage

fluids are recommended.
infiltration, fibrosin and

Cirrhosis- is condition in which there is destruction of liver cells due to necrosis,
many years before it

nodular regeneration. It is serious irreversible disease. CIIThOSlS may commence

becomes clinically obvious.

Aetiology — cause i
1) Viral infection- hepatitis virus B, C, D and G are more ]ikely to produce cirrhosis.

) Alcohol- it is estimated that 60g alcohol for men, 20g for women over prolonged periods increases

risk of cirrhosis.

«  Alcohol makes liver susceptible to infections and toxins. (Band C hepatitis and drug toxicity)

« It increases fatty acid synthesis.

Nutrition- malnutrition aggravates injury to liver vitamin A, p carotene, vitamin E and C.

Toxins in food- Aflatoxin, chillies and spices can damage hver haemochromatosis (no control on iron

synthesis) and Wilson’s disease (disturbance of copper metabohsm) can lead to liver cirrhosis.

Symptoms- onset of cirrhosis is gradual with,
GIT symptoms- anorexia, nausea, vomiting, pain and distension!
»  Weakness, muscle cramps, weight loss and fever and later jaundice.

Other serious complications are

fﬁ.scitis- accumulation of water, abnormal amounts of fluid in abdomen. Due to portal hypertension,
impaired albumin synthesis increased Na retention or impaired water excretion.

O Oesophageal varicose- varicose veins in oesophagus or upper part of stomach; due to portal HTN
and haemorrhage results if high fiber diet is eaten.

O There may be accumulation of NH3 and subsequent hepatic comma.
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principle of diet-

ioh calorie, high protein, high e ;
A high ¢ gh protein, high carbohydrate. moderate or restricted fat, high vitamin diet and minerals

chould be given. Sodium is restricted if ascitis id pres i i
. . SRS present. Fiber is restricted whe 're is e
waricose and HTN. . stricted when there is esophageal

cnergy — high calorie diet is necess
::l{:‘n%l-\‘ F gh calorie diet is necessary due to prolonged under nutrition. Calorie requirement is 2000-
2500 keal.

I H - SOr : 2 . . . . .
Protein- serum albumin is synthesized by liver cells. is low in cirrhosis. A high protein diet is useful for

regeneration of the liver. 1.2gm/kg of body weight is given. Addition of cascin to milk, soups and ice
creams. Vegetable proteins are very useful.

e i f) . 3 - . L2 a4 * . * 3 1
Fat r\hOl.lt ..Ogn.ls of fat is given. Medium Chain Triglycerides containing C10 fatty acids are given;
coconut oil contains medium chain fatty acids.

Carbohydrate- CHO are supplied liberally as it is needed to replenish glycogen stores. 60% of the
calories should come from carbohydrate. ‘

Vitamins and minerals- liver is the major storage of vitamins and minerals. Vitamin B complex is
supplemented. Sodium is restricted in oedema and ascitis. In all patients with ascitis Na intake is
restricted to 400-800 mg/day. Restriction of water to 800-1000 ml/day for hyponetramia. -

»  Anemia is common, so iron supplementation is given (FeSO4 tablets 0.3g 3 times daily). Folic acid 1
mg/day is indicated in macrocytic anemia.

= Patient is kept on enteral feeding if oral feeding is not possible. If enteral feeding is unsuccessful the
parenteral feeding is given.
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y, symptoms & .

Contents - Actiolog
Atherosclerosis and hypertension

affects people of all ages but is more frequent In
ardium, myocardium,
art valves may be affected.

middle age & caused by atherosc]erosis_
“l‘hctti!l;:::c(:lh;il“slrcan may affect the peric & endocardium. In addition, the blogg
vessels within the heart, leaving the heart or he

& Atherosclerosis- The valves of small arteries become hickened due to aging or hypertension. In the

word atherosclerosis, athero means gruel, sclerosis means hardening.
1 of coronary arteries which nourish the

& Coronary artery disease- It is precipitated by obstructio

heart muscles. It can manifest angina & heart attack.

& Angina- Narrowing of coronary arteties results in insufficient blood supply- (?schefnla) ce.lusmg
severe pain across the chest. This kind of pain subsides after sometime but this is the first sign of

trouble. This pain is called cry of hungry heart.

& Hypertension- Persistent elevation of blood pressure it impairs the pumping function of heart & if
indicated damages heart, brain & kidneys ! ‘ |

+ Stroke- Stroke results from block in the vessels supplyiﬁg blood to brain or when the artery ruptures
leads to cerebral hemorrhage. A stroke occurs more often in patients with high B.P. It can lead to
paralysis, speech, vision defects, mental deterioration, memory lapses, fainting spells | '

+ Peripheral artery disease- Occurs when blood vessels supplying blood to limbs are blocked.
Reduced blood supply may result in irreversible damage & death of tissue (gangrene) it occurs in

blood vessels of legs is common.
Risk factors for heart disease b [

Statifications or non- modifiable factors-

AGE- The incidence of heart disease increases in the middle age around 50-55years

A

Y

GENDER- Coronary artery disease is twice as high in men than women. After menopause. it is
similar in men & women. |

FAMILY HISTORY - Those with family history of disefase are more proné to discase. If it is presént .
in both the mother and father the offspring are more likely to get it.

Y

A\

Asians and Indians are more prone to the disease.

Risk factors that can lower the CVD risk

O Cigarette smoking- cigarette smoking enhances the endothelial damage, heart rate and B.P. lowers

the good cholesterol, promotes th i
’ rombus formation. There i ion i ¢ dod |
quit smoking 1s reduction in CVD risk in those who

O High saturated fat increased cholesterol dj {-

High intake of satura ids i
plasma cholesterol so promotes the formation of a sl oo

thegoma. Saturated fat increases the thrombus
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formation- Animal fat like egg yolk, butter, meat fat have high saturated fat and cholesterol.
Margarine, ghee, hydrogenated fat and coconut oil have high saturated fat.

High LDL cholesterol is associated with the

development of atherosclerosis

O Hypertension- Hypertension is an independent risk factor for CHD & stroke. Reducing B.P can
lower incidence of stroke, CHD and heart failure.

O Left ventricle hypertrophy- It is the condition that develops due to chronic pressure i.e. high B.P
O Thrombogenic factors- High fibrinogen levels lcads to coronary heart disease.
O Other dynamie factors- Diet, obesity, diabetes, sedentéry habits and stress.

ATHEROSCLEliOSIS

Is the process by which arteries narrow due to deposition of gruel like substances made up of lipids and
blood cells. It is a vessel clogging disorder which is dominant for some time and manifests age advances.

O It occurs in large arteries, aorta, coronary arteries, arterles of brain, lower limbs and kidneys. The
walls of arteries become roughened in atherosclerosis Wthh narrows the passage; the blood cells
adhere to roughened walls and forms blood clots (thrombus) The clot reduces the blood supply to
tissue\ organs (ischemia) :

Dietary management for atherosclerosis-
Objectives-

1) Maximum rest to the heart
2) Maintain good nutrition
3) Acceptability of the program

Principles of diet- Low calorie, low fat. Particularly low saturated fat, low cholesterol, high in PUFA, n6 to
n3 ratio of a4-10 : 1 & normal protein, minerals, vitamins are suggested High fiber diet is recommended

Fat- The fats should form 20% of total calorles consumed. The proportlon of saturated to monounsaturated
to PUFA ratios of fat have to be 5:6:4. i :

Fish are good sources of n3 fatty acids. Consumption of 100- 200g of fish 2-3 times a week helps preventing
heart disease.

Daily consumption o 10-15g of fish oil everyday can lepresent 3-5g of n3 fatty acid adequate to control
hypertriglyceredemia.

Cholesterol- Levels in diet should not exceed 300mg. vegetarlan foods have no cholesterol they are low in
fat & calories.

Y

Mustard oil and soya oil are rich in n3 fatty acids, alpha linolenic acid,
Safflower and corn oil are rich in (n6) linolenic acid.
Blends of these oils are considered good..

Sunflower oil: Palmolein oil- 1:1

Safflower: Groundnut oil- 1:3
Sunflower: Groundnut oil 1:3 |

\7

USRI SR

YV V VYV VY
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d. The calories from the complex CHO Sho, .

pres

_ The total sugar content of diet is decrease

55-65% of total energy-

rbohydra

form h Jerosis. Animal prote; oc?

) - )
intake for at eroscler . .
Id form 15-20% of total energy 1t Lt LF

ins shou ! "
in cholesterol & saturated fats, animal fats, OT&

Proteins- The prote
restricted since they arc rich
d be less than 1 tea spooy

i ion. ’ tal salt intake shoul “
here is hypertension. The tota o ndividually a

for all the patients but 0
11 food sources.

Sodium - Is restricted whenever t S
i.e. 5g totally. Sodium restricted of severe kind is not done

condition of patients requires. WHO recommends 6g of salt from a

Studies have shown that low G.I foods have positive effect on reducing the

Low glvcemic index food-
coronary heart disease.
s & Guava rich in pectin

& reduces cholesterol. Apple
tables, & fruits lower the

Fiber- High fiber diet is useful for atherosclerosis
f fecal sterols. Legumes, vege

Jowers the serum cholesterol & enhances excretion 0
serum cholesterol. So whole grain cereals are used.

Dictary Guidelines-
Patient should maintain slightly lower weight than standard weight.

Diet should be rich in fiber by including raw vegetables, salads, fruits, GLVs & whole grains.

5 servings of fruits & vegetables should be included. Since they are rich in anti oxidants.

Fish in the diet is beneficial as it contains omega 3 fatty acids.

Concentrated foods like sweets, chocolates, cakes, pastry, ice creams & fried foods should be
restricted,

Soft drinks, alcohol, sugar & sago are avoided.

Egg yolks are rich in cholesterol. Eggs should be restricted to 2-3\week

Coconuts should be restricted.

Coffee & tea to be taken in moderate amount. Excess caffeine increases the heart rate.

Animal fats like meat & pork contain saturated fat so it should be restricted.

Shrimp and crabs have less amount of fat & may be included.

Hypertensives should reduce the fish since they contain more sodium.

j;)e)fi bean, fenugreek, garlic, onion and turmeric are hypocholestrolemic and have to be included in
Small & frequent meals are included.

v VvV VY

Y

YV VY V VYV VY

A\

v

HYPERTENSION

H en ‘ . i . .
increas);gglyegziiz?l::r;alsitf:: c(;mmgda T healt}? problem in India, likely because people are adopting
adults all are at risk of thisty esbim o hapns, s important to note that men/women, young/old
renal dissase and st problem and it 1s a major risk factor for coronary heart disease héart failure

er complications. What is alarming is the fact that hypertension is T T O

. 45w . .

! 1 inne
vessels with more force than is considerecrl ‘g:;:fhof_bl.(,‘_,d vessels. When blood travels through the blood
sphygmomanometer is used to measure BP ¥ 1tis called hypertension. An instrument/devise called
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I OO Sy Y lovel e a H
An optimum blood pressure level s a reading under 120/80mm Hg. The numerator 120 represents the
-u "‘.",.A. ¥ Ll AN i T o . .
P i -t s referred to as Systolic pressure”. The systolic measurement is the
peak pressure n the arteries, The denomin

pressure when the heart contraets

aonhseis SglleH T e Ill.ﬂl' 8‘0 represents the pressure when the heart relaxes (is at rest)
between beats, ¢ ¢ “Diastolic pressure”. Diastolic pressure is the minimum pressure in the arteries,
Blood Pressure Systolic blood Diastolic blood
Category pressure pressure
(SBP) (DBP)
Normal <120 mm Hg <80 mm
Hg
Elevated 120-129 mm Hg <80 mm
| Hg
Hypertension
Stage 1 130-139 mm Hg 80-89 mm Hg
Stage 2 >140 mm Hg 290 mm
Hg
{ Hypertensive Crisis 2180 mm Hg >120 mm Hg

WHO defines hypertension as condition in which systolic pressure exceeds 160mm and diastolic
pressure exceeds 9SmmHg.

U High BP is not a disease; it is a symptom indic
U High BP is cause for 1 in 8. Death worldwide

ating some underlying disease in progress.
O Hypertension impairs the pumping function o

making hypertension the 3™ leading killer in world.

f the heart and if untreated damage the hear, brain and
kidneys. A stroke occurs more often in patients with hjgﬁ BP. .
CAUSES.-

CVD, renal disease like glomerulo nephritis, polycystic renal disease, pyelonephritis, tumors of brain or
adrenal glands, hyperthyroidism or disease of ovaries and pituitary glands may cause hypertension.

Predisposing factors are heredity, stress, obesity, smoking, high viscosity of blood due to too many RBCs in

circulating blood, narrowing of blood vessels due to hormones, cortisone, aldosterone, adrenaline and nor
adrenaline.

CLASSIFICATION OF HYPERTENSION-

1) MILD HYPERTENSION- diastolic BP is 90-104mmHg. Treatment is based on weight loss,
sodium restriction and behavioural techniques. '

2) MODERATE HYPERTENSION- Diastolic BP is between 105-119mmHg with moderate
hypertension nutrition therapy is accompanied by drugs such as B Blockers.

3) SEVERE HYPERTENSION- Diastolic pressure is 120-130mmHg and above. The treatment for
moderate hypertension peripheral vasodilatation is given.
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SYMPTOMS-

impaired vision, failing memory, Shor,
lained tiredness are some of the symptoms,

Many persons do not have any symptoms. Head ache dizziness, 1

of breath, pain over the heart, GIT disturbances, unexpli

PRINCIPLES OF DIET

Low calorie. low fat, low sodium diet with normal protein s prcscrled-

Dietary management-
it diet. Diet is deficient in many

Earlier kempners diet was suggested for hypertension. It is rice and frui

nutrients.

Energy -about 20 kcal/kg of ideal body weight is prcscribed for sedentary worker and 25kcal/kg body |

weight for moderately active worker. Alcohol consumption is reduced.

Protein —In severe hypertension proteins are restricted to 20g/day.

Fats — as they are prone to atherosclerosis about 20g of fat is afdvised. High intake of hydrogenated fat and

animal fat is avoided as they are prone to atherosclerosis.

CHO- complex CHO are useful for management of hypertension.

Sodium- increased Na in diet leads to increased intravascular volume and increases cardiac output elevating

blood pressure.
Moderate Na restrictions of 2-3g/day reduces the diastolic BPf by 6-10mmHG. Na restriction with weight

reduction can control mild or moderate BP of arteries.

Potassium- low levels of K causes the body to retain more Na and water and elevate the BP. Lowest risk of
high BP is high K and low sodium groups. 350mg of K is needed daily and fruit and vegetable intake

liberally meets K requirements. |

Calcium- high calcium decreases the high BP

DO NOT USE

e Saltin cooking or at table
Monosodium glutamate (ajinomotto) baking powder, sodlum bicarbonate and sodium benzoate

e Pickles, canned foods, potato chips
o Ketchup, sauces, frozen peas

e Shell fish, dry fish

e Biscuits, cakes, pastries

e Salted butter, cheese

n
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: MO])]FICATION OF LIFE STYLE-
o Weight reduction- maintain normal weight
o Adopt (DASH) dietary approach to sto i
3 , ¢ ¢ p hypertension- consume diet rich in frui ;
low fat, dairy products and reduces saturated and total fat. s s yegrEe
o Dietary sodium reduction- no more than 6g NaCl/day
o Physical activity- regular aerobics physical activity brisk walking of 30mins/day

e Alcohol consumption- not more than 2 drinks per day

DASH DIET-

attern. The DASH diet consists mainly of

DASH (Dictary Approaches to Stopping Hypertension) dictary p
fish and nuts while limiting

fruits, vegetables and low-fat dairy products and includes whole grains, poultry,
the amount of red meat, sweets and sugar-containing beverages -

e high amounts of fruits and vegetables 4-5 servings

¢ inclusion of fish

e inclusion of low fat milk 2-3 servings

¢ reducing fat intake |
e reducing sodium levels

e lean meat- 2-3 servings

o gravies- 7-8 servings.
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EMENT DURING DIABETES MELLITUS o
TOPIC = DIETARY MANAGEMEN o y - .
: i anagement of diabetes mellitus, g1~ S
Covered - Actiology. symptoms, types. diagnosis and dietary manag o R e
\-

index. low GI foods
ose or so called “blood sugar™ is too hig,
ond to insulin. Insulin, is a hormone that i

Diabetes Mellitus (DM) is a condition, when the blood gluc
ancreas release insulin to help the bogy

ability to produce or resp
person, the p

Diabetes is a discase that affects body’s

released in response to food we cat. Ina normal hcnllhy] i carbohydrate-rich foods in our die |
. ‘ 3 sy eat. Foods, particuld , el
store and use the sugar from the food they cat. Fo p gugarcalled glucose. Glucose is vita) |

; : ‘o i a
namely. rice. wheat, potatoes etc. are digested and broken down nto o i el il this glucose 1o |
for our health because it is an important source of energy for our body. Insu d c”-s I ‘

. . L4 3 s
produce energy by the body for our daily activities. Insulin also stimulates ; ]t.3 C't
Fiag e ERw : mits
prevents a rise in blood glucose and maintains its level within certain normal 1
: : : : ia wi ne of the countries
O It is known as disease related to sweetness since centuries, India will become 0

with highest number of diabetes (50 million)

O [Insulin is the hormone produced by the p cells of pancreas. It helps for uptake of glucose by the

cells and maintains the blood glucose levels within normal limits.

In diabetes,

1) Pancreas cannot produce enough insulin
2) Insulin produced is not effective in controlling the blood sugar.

Tvpes of diabetes
Type I- Insulin dependent diabetes mellitus(IDDM) seen in adolescents and children, onset is very rapid.
There is little or no insulin production. Symptoms are severe if insulin injections are not given patient

develops ketoacidosis and diets.

Type 11- Non insulin dependent diabetes mellitus(NIDDM) affects the adults who are overweight, obese,
insulin production is normal or high but insulin produced is not effective. The onset is gradual. The diet,

exercise and anti diabetic drugs are enough to control the blood sugar.

Gestational diabetes: diabetes developed during pregnancy is called gestational diabetes. Pregnant women
should be checked for diabetes if there is a family history of diabetes.

IGT- impaired glucose tolerance — when rise of blood sugar after 75g glucose load is between normal and
diabetic patients condition is called impaired glucose tolerance. Such persons should be careful in diet and

avoid obesity and do regular exercises.

Risk factors :

I. Heredity — NIDDM runs in families,

2. Obesity

3. Sedentary life- people who eat too much and lead sedentary life, insulin sensitivity goes down
4. Aging is also considered as a risk factors f

T
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. Symptoms — many times the dlabetcs
check up

1S a symptor as, higher in urban area
ymptomatic, it is called silent killer. It is detected after bslood

1. Excess thirst (Polydypsia)

2. Increased appetite (Polyphagia)
3, Frequent urination (Polyuria)

4. Loss of weight

5, Easy tiredness

6. Slow healing of cuts and wounds.

Diagnosis: Fasting blood su ' |
gar, 1s more than 128mg/dl and 2 ho

urs aft i T

gg;,%fdl tThte diabetes is confirmed by oral glucose tolerance test (OGTT). A Lo e e
est is
e i Chllldr:sniumeclil after 12 hours of overweight fast. Glucose 75g in adults and 1 75g/kg of bod}’
orally administered. Before glucose load and 2 hours after it, blood

collected and glucose levels are estimated. it, blppd, samples are

Plasma Glucose Level (mg/dl)

Fasting Post prandial (PP) 2-hr
: post meal
Normal <110 <140
Diabetes >126 >200

Classification of diabetes

I) Type I diabetes-

1. Immune medlated diabetes. Previously called IDDM, auto immune destruction of P cells occurs,

seen in adolescent and childhood.

2. Idiopathic diabetes- this form is strongly inherited but ng evidence of auto immunity.

It is adult onset diabetes. Insulin resistance and relative insulin deficiency . Do not

II) Type II diabetes-

need insulin for survival.

A. Genetic defects of p cells — maturity onset diabetes of young (MODY) it is associated with

monogenic defect in p cells.
Genetic defect in insulin action
Disease of exocrine pancreas
fibrosis, hemochromatosis, fibr
Endocrinopathies- excess of growth hormone, corsl

Drug or chemical induced diabetes
virus congenital are associated with destructlon

&

—Pancreatitis, Trauma/pancreaetomy, Neoplastic(tumour) ,cystic

ocalculus pancreatopathy (FCPB)
itol, glucagon an

O

d epinephrine can cause diabetes.

Infections-

Uncommon forms of immune mediated diabetes
i. Stiff man syndrome
ii. Anti insulin receptor antibodies.
33 ;
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IIT) Gestational diabetes mellitus- any degree of glucose mt(?lerance Will M u’ln-‘
pregnancy is called GDM. i J
. | i tatrat] ministration of 75¢

IGT- impaired glucose tolerance when glycein responsc after ac?n.lmls'tratlon ;lf;thadFasﬁng it glu(;g of
oral glucose is intermediate between normal and daibetic condltlon is calle 1 -tmm s Ose

more than 110 and more than 126 hour after 75g glucose load more than 140 and less ‘

5 o | . i iagnostic stri
Urinary sugar — urinary sugar is tested using Benedict’s test, or commercially available diagnostic strips

(unistix)
t for boiling in a water bath for |

Benedict’s test- 8 drops of urine + 5ml Benedict’s solution are taken and kep b
5 minute. Second urine sample is taken in the morning that will reflect urine sugar level. Self monitoring o
urine samples will provide valuable information to patient and doctor to fix the dose of drugs.

b

COMPLICATIONS OF DIABETES

Acute complications- ;
1) Hypoglycaemia- Rapid and severe lowering of blood sugard)elow 40-50mf/d]) is called hypoglycaemia.
The person with low blood sugar experiences increased appetite, weakness, sweating, restlessness,

palpitation ( rapid beating of heart) and giddiness. This can result from excessive dose of insulin and
inadequate intake of food or due to intake of alcohol along with antidiabetic drugs or following strenous

exercise.

2) Ketoacidosis- when body cannot utilize carbohydrates to piovide energy it burns increased amount$ of

fats and certain amino acids and results increase of metabolic products called ketosis. When ketones
produced are more it accumulates in the in the body resulting in ketoacidosis. In this serious condition the

patient may go into coma. Before going into come he may experience thirst, weakness, drowsiness with or

without vomiting. It may result from inadequate treatment of diabetes during acute infection.

3) Infection — in diabetic cuts and wounds heal slowly. The ﬁétients are prone to T.B, infections of skin,

urinary tract and foot.

Long term complications-

1) Increased predispositions to atherosclerosis- (hardening of blood vessels due to deposition of fatty
substance) due to high levels of blood lipids, cholesterol and triglycerides makes them susceptible to heart

*

diseases and shock.
Serum cholesterol levels: Increased cholesterol levels is a risk‘sfor heart disease. Desirable levels less than
200mg/dl, Borderline high- 200-239, high more than 240. |

2) Lesions that affect- small blood vessels of eyes and kidn';ays, retinopathy and nephropathy results in
excretion of protein in urine and neglect may lead to kidney failure, diabetes can develop. Neuropathy due to
peripheral lesions of nervous system leads to numbness and burning sensation in distal parts of upper and

lower limbs and tingling and numbness.
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Objectives of diabetes management:

1) Reduce the blood sugar level

2) Maintain ideal body weight

3) Treat the symptoms

4) Reduce serum lipids

5) Provide adequate nutrition

6) Avoid acute complications

7) Prevent vascular complication
Treatment- diet, exercise, drugs, education

M&Normal Indian diet is suitable for diabetic bu;t nutrient intake has to be tailor made based
on age, sex, height, weight, physical and physiological needs of patients. !

Dict preseription- is made based on day to day activity, diet history, based on physical activity, body
weight and the total calorie requirement is calculated.

Calories - energy should allow patient to loose or gain weight and maintain 105 lower then ideal body
weight. 7

Ideal body weight- calculated by using the formula

IBW = Height in cm - 100

Based on body weight- for obese (20% above ideal weight) or under weight (205 below ideal body weight) -
based on these the daily calorie requirement of individual /kg body weight can be worked weight

For over weight 20 kcal/kg body weight/day, for ideal body weiéht- 30kcal/kg
For under weight- 40kcal/ kg body weight/day

Generally the calorie recommended for diabetes than normal.

Pregnant women- pregnant women with diabetes are more proneé to certain illness then non diabetic

pregnant women. Insulin requirement of pregnant women goes up by 1-3 times. In absence of insulin the
ketoacidosis results. Pregnant women with diabetes are more prone to: :

O Pre-eclampsia (condition characterised by albuminuria, hypertension and oedema in pregnancy)
O Toxaemia (poisoning of body by products of bacteria or damaged tissue)

O Hydroaminosis (excess water in amniotic fluid)

O Increased risk of abortions, congenital malformations.

Blood sugar should be controlled by dietary treatment and treatment with insulin. Delivery should be -
conducted under medical supervision. Neonatal hypoglycemia and respiratory distress is common in new
born of diabetic mothers. Children are typically heavy and need special attention.

Pregnancy requirements- 30 - 35 kcal/kg of desirable weight.

Proteins- 1.5-2.5g/kg body weight

Children- 1000kcal+125 cal for boys
1000kcal+100 cal for girls for every year of age
For 10 years boys and girls 1000+1250=2250

: i
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Fats — fats contain soluble vitamins. 3 types of fats are:

1) Ghee, butter, vanaspati, coconut oil (saturated fats) !
7) Sunflower and safflower (poly unsaturated fatty acids PUFA) '
3) Groundnut oil, palm oil and olive oil (mono unsaturatec@ fatty acids MUFA) type of fat and quantity
of fat are important. 15-25% of total calories come from fats, non- vegetarian diabetes consume fish
or chicken without skin, instead of egg, mutton , liver ziind brain that increase cholesterol. Diabetics |

can take 4 tea spoon of fat/day. |
Vitamins and minerals- green leafy vegetables, fresh fruits , milk , cereals , nuts, fish and egg provide
vitamins and minerals. During infection and other complications may require increased vitamins and

minerals in form of supplements.

Dietary fiber- fiber is present in fruits, legumes, fenugreek(éoluble fiber) control blood sugar, is more
effective than insoluble fiber of cereals and millets. Dietary ﬁbre can reduce cardiovascular disease. 2 5g
fiber/1000kcal is recommended. Diabetics should consume low fcalorie foods with low glycaemic index. -

20-50%. It contains trigonelline an alkoloid

i'cmd have overall beneficial effect. 25g of

-

Fenugreek seeds- certain mucilaginous fiber and total fiber is
known to reduce blood sugar levels and serum lipid levéls
fenugreek in 2 divided doses.

Dietary guidelines-

I) Avoid sweets, sugar, honey, jam, cakes, fruit juices with sugar
2) Use fats in limited amounts, ' .
3) Use of cereals and pulses in right amounts.
4) Use high fiber foods as much as possible

5) Use vegetables as desired. | !
6) Take permitted fruits in limited amount, |
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Glycemic index- extent of rise i 5 i
:iv,llcm e e Ise in blood sugar in response to a food in comparison with response to
™ « 8 OSe v e v ; . )
cq pp .g‘ cose. Diabetics should consume low glycemic foods. Cereals and root y tabl
L o R s. Cereals ¢ Yot vegetables
Ph“ e i:.}’ .ll‘ldl..‘(((l]), fruits and vegetables have 45-55% dried peas and beans have Gl 5;5 55%
Diet alteration in associated disorders- di i .0 mited, Diabetes it
s s- diabetes with heart dis at i [
—— " sease — fat intake : limi iabetes wi
renal discase- protein intake 1o be limited fat intake to be limited. Diabetes with

Diabetes with HTN- salt intake to be limited.

Alcohol- alcohol intake ma st the — ' ;
e .y lower the blood sugar levels and result in hypoglycemic, continuous,
consump ay lead to peripheral neuropathy, likely to cause overweight and obesity.
Exercise-
|
1) exercise helps for general well being of diabetes. '
2) Reduces body weight
3) Other risk factors for heart disease.
4) Increases peripheral circulation
5) Enhances action of insulin and reduce the dose of anti diabetic drugs.
6) Reduces stresses and strain, ‘
Brisk walking, jogging, bicycling, swimming and playihg, badminton and tennis. Diabetic patients
on insulin should seek medical advise before energy in strain our exercise. Prevent hypoglycaemia and
consume extra CHO before and after exercise.

breakfast, lunch, snacks, dinner and bed times snacks to avoid hypoglycemia.
!

Sometimes during the following conditions NIDDM subjects need insulin,

1) Drug acute infections

2) Surgery
3) Pregnancy
4) When oral drugs do not work.

t, exercise, weight reduction are enough to controllhigh blood

Oral dugs — in most diabetic patients die
sugar. If blood sugar cannot be controlled with diet and exercise after 6-8 weeks drugs are prescribed. The

anti diabetic drug tablets enhance
and bi guanides are 2 group of drug used.

Educations- diabetics should be educated on nature of disease iamd probability of development of acute and

long term disease, importance of monitoring of blood sugar and lipids, urine sugar, symptoms of hypoglyce

Ketoacidosis - diabetics illness diabetics should be careful about diet and drugs. Urine should be tested gnd

anti diabetic drugs should be taken.

e slowly absorbed may have metabolic benefits to diabetes.

al blood glucose. Respon
I he composition of low

duced rate of glucose

Glycemic index- the foods that are mor
Glycemic index is a ranking of foods based on post prandi
with a reference food. The low glycemic foods are prescribed for diabetics. T
glycemic foods influence glucose and lipid metabolism and HDL levels. The re
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Insulin- short acting, intermediate acting and long acting inshlin are there. IDDM patients need regular |

the production of insulin or improve the action of insulin. Sulphonyl ureas

se of a food compﬂirf’cl _




