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Plasmodesmata are microscopic channels that traverse the cell walls of
plant cells, connecting the cytoplasm of adjacent cells. They are essential for
communication and transport between plant cells, allowing for the exchange
of water, nutrients, signaling molecules, and even some proteins and RNA
molecules.

The structure of plasmodesmata includes a central tube of endoplasmic
reticulum (ER) surrounded by plasma membrane, which extends through the
cell wall. This structure allows for the direct passage of molecules between the
cytoplasms of adjacent cells, bypassing the need to cross the cell membrane.

Plasmodesmata play crucial roles
in plant growth, development,
and response to environmental
stimuli. They facilitate the transport
of hormones and other signaling
molecules thatregulate processes such
as cell differentiation, growth, and
defense responses. Plasmodesmata
also play a role in the spread of
pathogens between plant cells.

Overall, plasmodesmata are essential
structures that enable communication
and coordination between plant cells,
contributing to the overall health and
function of the plant.
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Carrier Proteins: These proteins bind to specific molecules on one side of the
membrane, undergo a conformational change, and then release the molecules on
the other side of the membrane. This process is essential for molecules that are
too large or too polar to pass through the lipid bilayer of the membrane. Carrier
proteins are selective, allowing only certain molecules to bind to them. Once the
molecules are released, the carrier protein returns to its original conformation,
ready to transport more molecules.

Channel Proteins: These proteins form pores or channels in the membrane that
allow specific ions or molecules to pass through. Channel proteins are usually
selective, allowing only certain types of ions or molecules to pass through based
on their size, charge, or chemical properties. Unlike carrier proteins, channel
proteins do not undergo conformational changes during the transport process.
Instead, they provide a pathway for molecules to move across the membrane.

Overall, carrier proteins and channel proteins enable facilitated diffusion by
providing a mechanism for substances to move across cell membranes down
their concentration gradient, from an area of higher concentration to an area of
lower concentration, without requiring additional energy input from the cell.
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Active transport is a cellular process that requires the cell to expend energy
(usually in the form of ATP) to move molecules or ions across the cell membrane,
against their concentration gradient (from an area of lower concentration to
an area of higher concentration). This process is essential for maintaining
concentration gradients that are necessary for various cellular functions.

There are two main types of active transport:

1. Primary Active Transport: In primary active transport, the energy needed
for the transport of molecules or ions is directly obtained from the hydrolysis
of ATP. This process involves the use of specific transporter proteins, such as
ion pumps, that bind to the molecule or ion to be transported and undergo a
conformational change powered by ATP hydrolysis, which allows them to
move the molecule or ion against its concentration gradient.

2. Secondary Active Transport: Secondary active transport uses the energy
stored in the electrochemical gradient of one molecule or ion to drive the
transport of another molecule or ion against its concentration gradient.
This process relies on the coupled movement of molecules or ions through
a transporter protein. For example, the sodium-potassium pump creates a
sodium gradient across the membrane, which is then used to transport other
molecules like glucose into the cell against their concentration gradient.

Active transport is crucial for the uptake of essential nutrients, the removal
of waste products, the maintenance of ion balance, and the generation of
membrane potential in cells.
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Reference

The chloroplast is a specialized organelle found in plant cells and some algae.
It is responsible for photosynthesis, the process by which plants convert
light energy into chemical energy to produce glucose and oxygen. Here is an
overview of its structure:

1. Outer membrane: A smooth outer membrane that encloses the entire
organelle, providing a barrier between the chloroplast and the cytoplasm of
the cell.

2. Inner membrane: A highly folded inner membrane that contains transport
proteins, allowing for the passage of molecules in and out of the chloroplast.

3. Intermembrane space: The space between the outer and inner membranes.

4. Stroma: A semi-fluid matrix within the inner membrane where many of the
enzymes involved in photosynthesis are located. The stroma also contains
the chloroplast DNA, ribosomes, and other structures necessary for protein
synthesis.

5. Thylakoids: Membrane-bound compartments within the chloroplast that
contain chlorophyll and other pigments. Thylakoids are organized into
stacks called grana (singular: granum).

6. Granum (pl. grana): A stack of thylakoids where the light-dependent
reactions of photosynthesis take place.
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Odontoblast Cells

Odontoblasts are large columnar cells, whose cell bodies are arranged along
the interface between dentin and pulp. In vertebrates, an odontoblast is a cell
of neural crest origin that is part of the outer surface of the dental pulp, and
whose biological function is dentinogenesis,which is the formation of dentin,the
substance beneath the tooth enamel. Odontoblasts first appear at sites of tooth
development at 17-18 weeks inside the uterus of the mother and remain present
until death unless killed by bacterial or chemical attack, or indirectly through
other means such as heat or trauma. The cell is rich in endoplasmic reticulum
and Golgi complex, especially during primary dentin formation, which allows
it to have a high secretory capacity; it first forms the collagenous matrix to form
predentin, then mineral levels to form the mature dentin. Odontoblasts form
approximately 4 pm of predentin daily during tooth development.

Ref:  Textbook of Oral Anatomy, Histology, Physiology and Tooth
Morphology Second Edition by K. Rajkumar and R. Ramya published
by Wolters Kluwer Health (India) 2017.
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Source/Enzyme | Action
SALIVARY GLANDS
Salivary amylase | Starch — Maltose
STOMACH
Pepsin | Proteins — Peptides; autocatalysis
PANCREAS
Pancreatic amylase Starch — Maltose
Lipase Fats — Fatty acids and glycerol
Nuclease Nucleic acids — Nucleotides
Trypsin Proteins — Peptides; zymogen activation
Chymotrypsin Protein — Peptides
Carboxypeptidase Peptides — Shorter peptides and amino acids
SMALL INTESTINE
Aminopeptidase Peptides — Shorter peptides and amino acids
Dipeptidase Dipeptides - Amino acids
Enterokinase Trypsinogen — Trypsin
Nuclease Nucleic acids — Nucleotides
Maltase Maltose — Glucose
Lactase Lactose — Galactose and glucose
Sucrase Sucrose — Fructose and glucose

Table - Major Digestive Enzymes of Human beings
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edition 2015 Page : 469

(2) Campbell Essential Biology with physiology - Eric J. Simon, Jean L.
Dickey, Jane B. Reece -by Pearson Education Fourth Edition 2013
Page No. 484
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Carbohydrates: Carbohydrates are the body's primary
source of energy. They are broken down into glucose,

which is used by cells for energy production. Excess . GalooUD
glucose is stored in the liver and muscles as glycogen for apls @O
later use. Some carbohydrates, like dietary fiber, aid in RO\ @G@f
digestion and regulate bowel movements. ma%\sg@m?
CLEERY
Proteins: Proteins are essential for building and repairing £,

tissues, including muscles, organs, and skin. They are

broken down into amino acids during digestion. Amino

acids are used to synthesize new proteins, enzymes,

hormones, and neurotransmitters. Proteins can also be used as an energy source
when carbohydrate and fat stores are depleted.

Lipids (Fats): Lipids serve as a concentrated source of energy and are essential
for the absorption of fat-soluble vitamins (A, D, E, K). They provide structure to
cell membranes and serve as insulation and protection for organs.

Vitamins: Vitamins are organic compounds that regulate various metabolic
processes in the body. They act as coenzymes, assisting enzymes in facilitating
chemical reactions. Different vitamins have specific functions, such as immune
support (vitamin C), bone health (vitamin D), and antioxidant protection
(vitamin E). Vitamins are either water-soluble (B complex vitamins and
vitamin C) or fat-soluble (vitamins A, D, E, K) and are obtained from the diet or
synthesized by the body.

Minerals: Minerals are inorganic elements necessary for various physiological
functions. They play roles in bone and teeth formation, nerve transmission,
muscle contraction, fluid balance, and enzyme function.

Water: Water is essential for life and makes up a significant portion of body
weight. It is involved in almost every metabolic process, including nutrient
transport, temperature regulation, waste removal, and lubrication of joints.

Ref: Nutrition and Metabolism Second Edition by Susan A Lanham-New, Ian
A Macdonald and Helen M Roche published by Wiley-Blackwell, 2010
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Slajd @polwomd
World heart day
Why is September 29th a heart day?

The first World Heart Day was celebrated in 1999. The date of September 29*
was chosen as it marks the anniversary of the foundation of the World Heart
Federation, which was established in 1978.
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Transport of Sucrose (}e&IM1OAM AVoQIaOMo)

Sucrose is transported through the phloem via a process called translocation. In
this process, sucrose is loaded into the phloem sieve tubes from source tissues
(like leaves) where it's produced through photosynthesis. This loading creates
a concentration gradient, causing water to enter the sieve tubes by osmosis,
increasing pressure. This pressure, called turgor pressure, pushes the sap along
the phloem to sink tissues (like roots or fruits) where it's unloaded for use or
storage. This process is facilitated by special cells called companion cells, which
help to maintain the necessary metabolic activities for sucrose loading and
unloading.

Turgor pressure (eflmndgo)

Turgor pressure is the pressure exerted by the fluid (usually water) inside the
central vacuole of a plant cell against the cell wall. It helps maintain the rigidity
and shape of the cell and provides support to the plant tissue. Turgor pressure is
essential for various cellular processes in plants, including cell growth, nutrient
uptake, and overall structural integrity.

When a plant cell absorbs water through osmosis, the central vacuole expands,
exerting pressure against the cell wall. This pressure creates tension within the
cell, causing it to become firm and turgid. In contrast, when water is lost from
the cell, turgor pressure decreases, leading to wilting and drooping of the plant
tissue.

Turgor pressure plays a crucial role in plant physiology, influencing processes
such as leaf expansion, stomatal regulation, and mechanical support. It is an
important mechanism by which plants maintain their shape and respond to
environmental changes, such as fluctuations in water availability.

Root pressure (@)ei2d30)

Root pressure is a force that helps drive water upwards in the xylem vessels of
plants. It occurs primarily in the roots of plants during periods of active water
uptake. Root pressure is generated by the active transport of mineral ions,
such as potassium and magnesium, into the root cells, creating a higher solute
concentration in the root than in the surrounding soil. This creates a pressure
potential that pushes water into the root cells by osmosis, leading to an increase
in the pressure within the xylem vessels.



Root pressure is particularly important for water transport in small herbaceous
plants and in certain environmental conditions, such as at night or during
periods of high soil moisture. However, in taller plants, such as trees, root
pressure alone is usually not sufficient to transport water to the upper parts
of the plant. Instead, it is complemented by the transpiration pull, a passive
process driven by evaporation of water from the leaves that creates tension, or
negative pressure, in the xylem vessels, pulling water upward.

Ref : Plant Physiology by LINCOLN TAIZ, University of California, Santa
Cruz, USA. EDUARDO ZEIGER, University of California, Los Angeles,
USA, Sinauer Associates Inc.,U.S.; 4th edition,2006
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