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Skill Lab Assessment

1-A desirable level of total
cholesterol is typically:

a) Below 100 mg/dL

b) Between 100-150 mg/dL
c) Between 150-200 mg/dL
d) Above 200 mg/dL

e) Between 250-300mg/d|

2- Which lipoprotein is
responsible for transportin
cholesterol from periphera
tissues to the liver?

a) HDL

b) LDL

¢) VLDL

d) Chylomicrons
e) TAGs

3. Which lipoproteinis
considered the major carrier of
cholesterol in the blood?

a) HDL

b) LDL

¢) VLDL

d) Chylomicrons

e) None of the above

4. Which of the following is a
risk factor for increased
cholesterol synthesis?

a) Hypothyroidism

b) Diabetes mellitus

c) Chronic kidney disease
d) Cushing's syndrome

e) Hyperthyroidism

Skill Lab Assessment

5. Cholesterol is classified as a type

of:

a) Carbohydrate

b) Protein

c) Lipid

d) Nucleic acid

e) Mineral

6. The rate-limiting enzyme in
cholesterol biosynthesis is:
A. Acetyl-CoA carboxylase
B. Citrate lyase
C. HMG-CoA reductase
D. Carnitine acyltransferase |
E. Squalene synthase

Which apolipoprotein is
essential for the activation of
lipoprotein lipase?

A. ApoA-|

B. ApoC-Il

C. ApoB-100

D. ApoE

E. ApoD

Which of the following
statements regarding HDL is
TRUE?

A. It is synthesized in the liver
only

B. It transports cholesterol to
peripheral tissues

C. It facilitates reverse
cholesterol transport to the liver
D. It contains ApoB-100

E. Itis degraded in the intestine

Skill Lab Assessment

9. Familial hypercholesterolemia is commonly caused by mutations

affecting:

A. ApoC-IlI

B. LDL receptor
C. LCAT enzyme
D. VLDL assembly
E. HDL synthesis

10. The major site of de novo cholesterol synthesis in the human

body is the:

A. Intestine

B. Liver

C. Kidney

D. Pancreas

E. Skeletal muscle

Answer Key
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Learning Objectives
At the end of this session students will be able to :

1. Detect the presence of unsaturated sterols in the given solution

using Salkowski’s and Liebermann Burchard’s Test. SALKOWSKI'S TEST

Sulphuric Acid Test

9 10
Core Knowledge Core Knowledge
Principle Procedure
* Non specific test for cholesterol * Reagents:
* Group test for all unsaturated sterols a.  Cholesterol in chloroform solution
* Method for separation of free cholesterol from cholesterol b.  Concentrated Sulphuric Acid
esters.  Method:
¢ Cholesterol is dehydrated by Sulphuric Acid to form 3,5 1. Take 1 ml Cholesterol Solution
Cholestadien or 2,4 Cholestadien. These cholestadiens k . .
combine to form Bi-cholestadien or Tri-cholestadien. The Bi- 2. A;id 2ml (ti)onc, Sulphuric Acid (Slowly, along the side wall
cholestadien react further with sulphuric acid to form bi- of test tube)
cholestadien disulphonate, which turns from Blue to Red in 3.  Allow to stand for a while.
Salkowski’s test. 4.  Observe the Color Changes.
11 12
11 12
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Core Knowledge

Result

* A series of Color changes ranging from Bluish Red to Cherry
Red Purple is noted in the upper Chloroform layer.

* Lower Sulphuric Acid Layer Shows a Marked Green
Florescence.

* Hence, Sterol is present. It is Cholesterol.

LIEBERMANN BURCHARD’S
TEST

Acetic Anhydride Test

13

14

Core Knowledge

Principle

* The presence of double bond in one of the rings of
cholesterol is responsible for its ability to form colored
products in the presence of Concentrated inorganic acid.

« Cholesterol is dehydrated by Sulphuric Acid to form 3,5
Cholestadien or 2,4 Cholestadien.

* These cholestadiens combine to form Bi-cholestadien or Tri-
cholestadien.

* The Bi-cholestadien react further with sulphuric acid to form
sulphonic acid derivatives, bi-cholestadien
monosulphonate, which turns from Blue to Green in
Liebermann Burchard’s test.

Core Knowledge

Procedure

* Reagents:

a.  Cholesterol in chloroform solution

b.  Concentrated Sulphuric Acid

c.  Acetic Anhydride

* Method:

1.  Take 1 ml Cholesterol Solution in a test tube.

2. Add 10 drops of Acetic Anhydride and 3 drops of Conc.
Sulphuric Acid

3.  Observe the Color Changes.

16
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Core Knowledge

Result

* The solution first turns Red , then blue and then the whole
becomes Green, indicating the presence of cholesterol.

'BURCHARD TEST
_POSITIVE | NEGATIVE
—
]
Gives bluish No colour
green colour change

Horizontal Integration

Anatomy and Physiology

TYPES OF CHOLESTEROL
L Dietary fat and
cholesterol Intestine
mevanney oo _— S
FROM DIETARY oo a— LPL_ Chylomicron
’ I = Chomins =y " e

lipose FFA L

l: ’ } mmm S W
INTESTINE / ‘ \ ‘ ( “YA J\
oL
TRANPORTS
\e iy
Peripheral
tissues

Bile acids
ge’ Qe oo vesas
ToUNERFOR \ ‘
[l o —P\ILDL IDL—)LDL
| et ApoE medied |

CHOLESTEROL SOURCES

BLOOD VESSEL ELIMMINATION
0-B mediated

=4
| ApoE medated

Q@ croussteoL

17

18

Vertical Integration

Metabolic Disorders

ATHEROSCLEROSIS

% T Hypercholesterolemia *‘
. Atherosclerosis leading to

* Coronary Artery Disease (CAD)
o Peripheral Arterial Disease (PAD)
wninpupel o |schemic Stroke

| .
' T Cholesterol Gallstones *‘

Spiral Integration

Management of Metabolic Disorders

Family Medicine plays important role in following manner:
* Diagnosis

* Education
* Dietary Guidance
* Monitoring

* Refer to Specialists

20

19

20




4/19/2025

Spiral Integration Artificial Intelligence Spiral Integration Research Article

Adaptive Immunity and Atherosclerosis:

Role of Al in Managing Aging at its Crossroads

Artificial Intelligence plays role in following aspects:

Link: https://www.frontiersin.or| Introduction
Aging leads to an overall impairment
Journal Name : of physiological systems due to a

* Personalized Nutrition gradual decline of cells in terms of

Front. Inmunol function and viability (1). Aging of

Title : the immune system, termed
. . Adaptive immunity and “immunosenescence”, induces a
* Diagnostic Tools atherosclerosis: aging at its skewing of hematopoietic stem cells
crossroads (HSCs) towards myelopoiesis,
diminishing the lymphoid cell pool
* Food Recommendations Author Name: (IZ)-th. . .
W n this review, we provide a
Y - . . 14 .
Roy PM. Snijckers comprehensive overview on the
current state of knowledge regarding
* Drug Development the changing role of adaptive

immunity in atherosclerotic plaque
development upon aging

21
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Spiral Integration Bioethics

. . . How To Access Digital Librar

Ethical Consideration g y

* Steps to Access HEC Digital Library

a) Go to the website of HEC National Digital Library

b) On Home Page, click on the INSTITUTES

c) A page will appear showing the universities from
Public and Private Sector and other Institutes

* Access to Healthcare which have access to HEC National Digital Library
HNDL

d) Select your desired Institute

e) A page will appear showing the resources of the
institution

f) Journals and Researches will appear

g) You can find a Journal by clicking on JOURNALS
AND DATABASE and enter a keyword to search for
23 your desired journal ‘

* Informed Consent
* Resource Allocation
« Ethical Consideration

23 24
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Learning Resources

* Journal of Practical Vol-1

* Google images
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