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learning objectives aligned with

book on clinical case studies.

= The four newly added chapters are:
Metabolism of Alcohol, Instrumentation and Techniques, Artificial
Intelligence in Healthcare Industry, and AETCOM Module 7.1.

= Each chapter begins with clearly defined competencies and

the CBME framework.

= Applied aspects of biochemistry are emphasized through: Clinical
case boxes, clinical approach discussions, image-based questions,
rich clinical illustrations related to key disorders, and "insight"
boxes highlighting important and practical facts.

= This comprehensive approach eliminates the need for a separate

= To reinforce learning, each chapter concludes with a variety of
assessment questions, including: Long-answer type questions,
short notes, scenario-based case studies, reasoning questions,
multiple choice questions (MCQs).

« This CBME-aligned textbook has been recommended by several
universities and medical colleges across India as part of the
\ curriculum for the Indian Medical Graduates (IMG).

~

Case of Diabetic Ketoacidosis (DKA)

Clinical MCQs

A 13-year-old girl never known to have
diabetes was_admitted to the emergency
department. She was confused, and her
breath smelled of acetone. She had signs of
dehydration, and dry tongue. She also had
rapid, pause less respirations. Her laboratory
results revealed: blood glucose: 324 mg/dL;
ketones were present in the urine, serum
potassium concentration 4.6 mmol/L (normal
3.5-5.0 mmollL); arterial blood pH was 7.23
(normal 7.35-7.45); H+ concentration 60
nmol/L (normal 35-45).

1. What s the probable diagnosis?

This is a typical presentation of diabetic
ketoacidosis. Diabetic ketoacidosis (DKA) is
aserious complication of diabetes that can be
life-threatening.

2. What are the characteristic of

Case Scenarios

Long Notes

diagnosed disorder?
DKA is characterized by hyperglycemia,
Finad Moes.

Additienal Resources

Comparison Tables




SAMPLE PAGES

Each chapter begins with clearly
defined Competencies and Learning

Objectives aligned with the CBME
framework.
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= Duscribe diabetes mallitus: Types, symptoms, cinkal Distaey carbotydrates
features, and metabalic changes occur in diabetes melitus. ; T 7
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FIG. 10.1: Flow sheet of digestion of carbohydrates.

Each chapter features Figures and
Flowcharts to enhance the reader's
understanding.
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Specific Sections of the Book provide
targeted Insights, Tables, and Case

FIG. 809 Regulation of giyoatysis immunste and et
L e

Studies that present information in a
clear and easily understandable way
for the reader.

Facilitatiy porters
GLUT Erain, kidney, colon, placenta and erythrocyte Uptake of glucose
GLUT-2 Liver, pancreatic [-cell, small intestine, kidney Rapid uptake and release of glucose
GLUT-3 Brain, kidney, placenta Uptake of glucose

= - - Lt GLUT-4 Heart and skeletal muscle, adipose tissue Insulin stimulated uptake of glucose
GLUT-5 Smallintestine Absorption of fructose
T £ = §

k SGLT-1 Small intestine and kidney Active uptake of glucese from lumen of intestine and reabsorption of

glucose in proximal tubule of kidney against concentration gradient

I zyme Forms of
The human genome encodes four different hexokinases,
I to IV all of which catalyze the same reaction. They differ with

respect to their kinetic properties.

= Brain and kidney have chiefly the type | isoenzyme f’ y
» Skeletal muscle has type Il 5 J lJ A J{ 4% . CASESTUDY 10.1: LACTOSE INTOLERANCE
» Adipose tissue has both land Il @ =
» Liver p all four i of h { but the |Case Scenario
principal form of hexokinase is T;'PE IV, commenly known as e A 15-year-old African American boy came to India on an exchange visit for 2 months. After
glucokinase. ! 1 2 weeks in India, he complained of abdominal discomfort, a feeling of being bloated,
The difference pil i mitizdel i and bverk o | increased passage of urine, and more recently, the development of diarrhea. His only change

| Lo In diet noted at the time was the introduction of milk. He was consuming about 1 te 1.5 liters

i i fuan | fhei
ke glocoinase ks given i Tabie 10.2. | S per day. A diagnesis of lactose intolerance was made.

S — ).":"' i i e s s 1. What is lactose intolerance?

sy o shresirds s T T 2. What are the symptoms of lactose intolerance?
3. What are the causes of lactose intolerance?

4. How is lactose intolerance diagnosed?

5. How is lactose intolerance treated?

1. Lactose intelerance is a clinical syndrome that manifests with characteristic signs and symptoms upon consuming food
substances containing lactose, a disaccharide. Normally lactose is hydrolyzed into glucose and galactose by the lactase enzyme,
which Is found in the small intestinal brush border. Deficiency of lactase results in clinical symptoms.

2. Lactose intolerance presants with abdeminal bleating and pain, locse stools, nausea, flatul and b gmi (i
rumbling sounds caused by passing gas).

Arswers to questions 3, 4 and 5: Refer given text under heading lactose intolerance.




SAMPLE PAGES

IMAGE-BASED QUESTION 10.1

What is the most likely diagnesis for the 2-year-old black girl presenting with
severs anemia, splenomegaly, jaundice, normal hemoglobin electrophoresis, ]

Chapser 18 Mstibch i
normocytic anemia, normal platelet and white blood cell counts, and the
m :. Sickle cell disease' - : b.  Thalassemia .
weriris Wl c. Pyruvate kinase deficiency d G&PD deficiency Each chapter includes Image-Based
il R (=] o)

. Slckle cell disease: Sickle cell disease is characterized by the presence of
hemaglobin § (HBS), which causes red blood cells to take on a sickle shape.
This condition commonly leads to anemia, pain crises, and organ damage.
However, in the scenario provided, the hemoglobin electrophoresis was normal, making sickle cell disease less likely,

b. Thalassemdla: Thalassemias are genetic disorders that result in reduced production of hemoglobin and abnormal red blood

Questions, accompanied by detailed
discussions.

ﬂ'........‘-n

cell formation. They can lead ia, but the g elactrop is typically shows abnormal hemoglobin patterns.
Since the hemoglobin electrophoresis was normal in this case. thalassemnia is less likely.

. Pyruvate ki Pyruvate kinase deficiency is a rare inherited disorder that affects the red blood cells” ability to
generate energy. It leads to hemalytic anemia, jaundice, and splenomegaly. The presence o! bl:arre erythrocytes, inchuding
spiculated cells an peripheral smear, is suggestive of this condition. Th | b [ Is with
this diagnosis, as it doesn't involve abnormal hemoglobin types.

d. G-6-PD | -&-phosphi o (6-6-PD} deficiency ks an enzy y that tyt

anemia, especially in response to oxidative stress. While it can result in jaundice and anemia, the scenasio doesn’t mention

FA—— abnormal ery ¥ hology or cells on heral smear. G-6-PD deficlency Is less likely in this case,
exuhimise eficient
. ::—I.:I.Iu::n\:‘:“l ﬂ.n!"ﬂ!t.' I.h.i st likely diagnosis that aligns with thee patient’s symptonms, peripheral smear Tindings, and notmsl homeglobin ﬁ - - e
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CLINICAL APPROACH 10.7

ey Bushds cany b e b

The eurbogi sy e Tol d
fiarhringm W ) e coe et it S |::::,.m|. Impaired Glucoss
causenl by alsek el hypa » Impaired glucose tolerance (IGT) and Impaired Intlng

glycemia (IFG] are intermediate conditions in the transition
between normality and diabetes.

Yy, » The American Disbetes (ADA} the
diagnosis of IFG, whereas the Woeld Health Org.
{WHO) recommends a diagnosis af IGT.

Yon e s i

= People with IGT or IFG are at high risk of 1o type
2 diabetes. s e
» Persans with plasma glucose above the diagnostic limits for = Mettwrmin
© Subhorybaremn v sl i o st

diabetes mellitus are at an increased a risk of microvascular |«
complications.

® IGT Is also assoclated with Increased cardiovascular risk,
whereas IFG & just a risk factor for the future development | o, - it
of diabetes. P
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Each chapter ends with diverse ) W
Assessment Questions, including
Long-Answer, Short Notes,
Reasoning, and MCQs.

ASSESSMENT QUESTIONS

ong Answer Questions

ultiple Choice Questions

1. 2,3-bisphosphoglycerate is:
‘ a. Ahigh energy substrate

b. Involved in substrate level phusphurylallon

T eglite SR el per et r . Anintermedi inf ph
u Sagance AR i i P i !
3 Decbe dabtss motinus undo s essmion T d. An allesterlceffeclm :hatdecmaseslheo al’flnny of Hb
g e

2. Muscle glycogen is not available for maintenance of

= s Lo blood glucose concentration because:
e e e e t Answer Question: a. Muscle lacks glucose-6-phosphatase activity

of
. Lnbe ary Pemisigations s the thagnata

3, S i Mt o e . s ¥
3. Duseribethe Somecetuct ol Mol ghocoss bovalundsy 1. el Wt It Chues, wtd €I " e dmﬂm T ————— b. There is insufficient glycogen in muscle
— = " ypes 9’" I S ¢ Muscle lacks glucose transparter GLUT-4
Reasoning Questions 2 Malugl‘p(muru‘ﬁwerbﬂewnl types and causes d. Muscle lacks glucagon receptors
1 Wh 1] T W d clinical
i z m,:,:,',’,f;;;m“"' TR S e e 3. The primary metabolic fate of lactate released from
1. Why aerobic glycolysis releases maore energy than e e CorbObANES ki g i S R e durina | fee ls:
anaerobic glycolysis? Why does anaerobic glycolysis " boty? : rates are dig: musci ‘:‘r ng intense exercise is:
occur in RBC? 5, What Is glucose tolerance test! Write its clinical a. Excretion of lactate in urine
2. Why is anaerobic glycolysis the most favorable pathway i . N b, Transported to liver for replenishment of blood
—— feGlveit :
for tumor cells? B . 7. What s Coel cyclel Write its pathway and significance. glucose !))r gluconeogenesis
3. Why does ﬂu- is under < by proceed B What is laciose intolerancel Wite its cause and clinical ¢, Conversion to pyruvate
to lactate and not just stop at pyruvate formation? mantfestations. | e e T e h
4. Why the citric acid cycle is called the amphibolic g of 238PG d. Gradual reuptake in muscle during the recovery phase

10 What is glycated hemoglobin? Give its reference value in

pathway?
5. Why Glucose is stered as glycogen instead of fat?
6. Why does the liver contribute in maintaining blood

bload and its chnical impartance.
What i the role of liver in regulation of blood sugar?

. What is the impartance of uranic acid pathway In the

following exercise
4. Which of the following cannot take place in the human

body?
? 3 :
7. ﬂ:mebsl:‘h:hllevrrft:::m?og!n and not glucose? E’“w'"" 15 Gres 7 aof sorbitol or Pobyol pathweay. a. Transformation of lactate into glucose
$ g 14, lag: fdiaky b. Transformation of glycerol into glucose

8, Why acetyl- CoA could not be used as a substrate for F"“'" oeitus. Transh A fg e | i f
Bl e = s G c. Transformation of propionyl-CoA into glucose

e, st e i 16 List e b d. Transformation of acetate into glucose
8. Woy dors Pt nspgest bemibablscd ol s dabetic & WL md] Yo 09908 the patient 19 relieve the . diagnasis of diab i

pitaric ok il roind syrrpnomal 18 isof of cataract

in diabetes meSusT
What are the consequences of diabetic ketosis?

. Write anaplerotic pathways of citric acid cycle,
. AT le had I d of

discomfort, a feeling of belng bloated, Increased

passage of urine and development of diarthea after

taking milk.

Cuestions

3. Nama the peobable disorder.

b What s the biochemical bashs of the symptoms?

© What will you suggest the patient to relleve the
symptoms?
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