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Occupational And Environmental
Factors

(< 3)) Asbestos

(J5) Nickel

(&5 S) Chromate

(0J%) Benzene

(<Swiwl) Arsenic

(5580 5230 3 50) Radioactive substances
(2 & _8) Cool tars

(W isél) Herbicides/pesticides



Chemical

e Alcohol

* Asbestos

 Wood dust

* Rubber, plastics, dyes
 Tar /bitumen

e Aflatoxin
e Alkylating agents
e Tobacco
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Social And Psychological Factors
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Smoking

Single biggest cause of
cancer

25-40% smokers die in
middle age

9in 10 lung cancers

Know to cause cancer in
1950




Smoking and alcohol

Combination of Alcohol and Cigarettes
Increases Risk for Cancer of the Esophagus
e L E

S0
20
10
O =l O 3+

Risk Increase

ALCOHOLIC DHRIMES
carnsuned per day

FACKS O F CHIARETTES
consumed per dany n o Z+ Z+



Physical causes

e Ultraviolet radiation
— Sunlight
— Certain industrial sources

eRadiation
—Radon

—Cancer treatment




Industrial pollution




Obesity

Lifestyle:
- Highly caloric diet, rich in fat,
refined carbohydrates and
animal protein
- Low physical activity
Consequences:

- Cancer

- Diabetes

- Cardiovascular disease
- Hypertension




Factors Believed to Contribute to Global
Causes of Cancer

30%
Smoking and alcohol use

(172,000 deaths due to smoking and
19,000 deaths due to alcohol use.)

30—-35%
Unbalanced diet
(One-third of all cancer
deaths due to too many
high-glycemic carbohydrates,
too many calories leading
to obesity, and lack of
physical activity.)

18—-20%
Chronic infections
(Deaths occur mostly
in poor countries due to
hepatitis B virus, human
papillomavirus, HIV,
human T-cell leukemial
lymphoma, and

18—20%
Hormones

1%
2% . Pollution
Occupation (hoaths occur
mostly where
pollution is heavy.)
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What are the differences in the
features of normal and cancer cells?
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Breast Cancer
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Breast Cancer
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Breast Self-Examination

How to Examine Your Breasts

The best time for a woman to examine her breasts is when
the breasts are not tender or swollen. Women who are
pregnant, breast-feeding, or have breast implants can also
choose to examine their breasts regularly.

. Lie down and place your right arm behind your head.
The exam is done while lying down, not standing up,
because when lying down the breast tissue spreads
evenly over the chest wall and it is as thin as possible,
making it much easier to feel all the breast tissue.

2. Use the finger pads of the three middle fingers on your

left hand to feel for lumps in the right breast. Use
overlapping dime-sized circular motions of the finger
pads to feel the breast tissue.

3. Use three different levels of pressure to feel all the

breast tissue. Light pressure is needed to feel the
tissue closest to the skin; medium pressure to feel

a little deeper; and firm pressure to feel the tissue
closest to the chest and ribs. A firm ridge in the

lower curve of each breast is normal. If you're not

sure how hard to press, talk with your doctor or nurse.
Use each pressure level to feel the breast tissue before
moving on to the next spot.

. Move around the breast in an up and down pattern

starting at an imaginary line drawn straight down your
side from the underarm and moving across the breast
to the middle of the chest bone. Be sure to check the
entire breast area going down until you feel only ribs
and up to the neck or collar bone (clavicle).

There is some evidence to suggest that the up and
down pattern (sometimes called the vertical pattern)
is the most effective pattern for covering the entire
breast without missing any breast tissue.

Repeat the exam on your left breast, using the finger

. pads of the right hand.

. While standing in front of a mirror with your hands

pressing firmly down on your hips, look at your breasts
for any changes of size, shape, contour, or dimpling.
(The pressing down on the hips position contracts the
chest wall muscles and enhances any breast changes.)

Examine each underarm while sitting up or standing and
with your arm only slightly raised so you can easily feel
in this area. (Raising your arm straight up tightens the
tissue in this area and makes it difficult to examine.)



Surgical Procedures for Diaghosed
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Breast Cancer

Lumpectomy

Performed when tumor is

in earliest localized stages.
Prognosis for recovery is better
than 95%. Only tumor itself

Is removed. Some physicians may
also remove normal tissue in
surrounding area.

Simple mastectomy
Removal of breast and
underling tissue. Prognosis
for full recovery better
than 80%.

Modified radical mastectomy
Breast and lymph nodes in
immediate area removed.
Prognosis for full recovery
dependent on level of spread.

Radical mastectomy
Removal of breast, lymph
nodes, pectoral muscles, all
fat, and underlying tissue.
Prognosis for full recovery
may be as low as 60%,
depending on level of
spread.
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Colon And Rectal Cancers
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Colon And Rectal Cancers
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Testicular Self-Examination

How to Examine your Testicles

The best time to perform a testicular self-examination is
after a warm shower or bath, when the testicles descend

and the scrotal skin is relaxed.
1. Use a mirror to examine the scrotum for any \ /

visible swelling.

2. Using both hands, place the index and middle .
fingers of each hand on the underside of the " ?
testicle and the thumbs on top. Gently roll the =
testicle between the thumbs and fingers. Lump — Q/

3. Identify the epididymis, the structure behind the
testicle that carries sperm, so that you don't
mistake it for a lump.















Types of Ultraviolet Rays

The sun gives off three types of harmful ultraviolet rays:

 UVA (ultraviolet A). These longer wavelengths
penetrate deeply into the skin, damaging the skin’s
collagen. They result in premature aging and help
prime the skin for cancers.

e UVB (ultraviolet B). These are short wavelengths
and are believed to be the primary rays causing
sunburn and ultimately resulting in cancers.

e UVC (ultraviolet C). These very short rays are
deadly to plants and animals. Normally, the
atmospheric ozone layer protects us by absorbing
UVC rays. Interestingly, as the global ozone layer
has become progressively depleted over the last
decade, the incidence of skin cancer has risen
dramatically, as have cases of sun-related eye

damage.



Safe Sun Tips

TABLE 16.4 Safe Sun Tips

m Avoid the sun, or seek shade, from 10O amnma to 2 P, when the
sun’s rays are strongest. Even on a cloudy day, up to 80 per-
cent of the sun’s rays can get through.

m Apply an SPF 15 or higher sunscreen evenly to all uncovered
skin before going ocutside. Look for a “broad-spectrum’™ sun-
screen that protects against both UVA and UVB radiation.
Check the label for the correct amount of time you should
allow between applying the product and going outdoors. If the
Ilabel does not specify, apply it 30 minutes before going cout-
side. Ask a doctor before applying sunscreen to children under
six months old.

m Remember to apply sunscreen to your eyelids, lips, nose, ears,
neck, hands, and feet.

m If yvou don't have much hair;, apply sunscreen to the top of

yvour head. Better still, wear a wide-brimmed, light-colored hat
to protect your head and face.
m Reapply sunscreen often. The label will tell you how often you

need to reapply it. If it isn't waterproof, reapply it after taking
a dip, or if you are sweating a lot.

Wear loose-fitting, light-colored clothing.
Use sunglasses with 99 to TOO percent UV protection to pro-
tect your eyes.

m Avoid artificial tanning methods such as sun lamps, tanning
beds, tanning pills, and tanning makeup.

m Check your skin regularly for signs of skin cancer

Sources: U.S. Food and Drug Administration, “Safer Sunning in Seven
Steps,” 2006, www.fda.gov/opacom/Jlowlit/sunsafty html; Medline Plus,
“Sun Exposure,” 2006, www.nlm.nih.gov/medlineplus/sunexposure_.html.
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Ovarian tumor
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Stomach cancer
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Detecting Cancer

The earlier the diagnhosis the better the prospect
for survival

 Magnetic resonance imaging (MRI)

 Computerized axial tomography scan (CAT scan)
* Prostatic ultrasound

* Regular self-exams, and check ups



Cancer’s Seven Warning Signals

TABLE 16.5 ReENTN RN R ZIG T -EEGEIR

. Changes in bowel or bladder habits

. A sore that does not heal

. Unusual bleeding or discharge

. Thickening or lump in breast or elsewhere
. Indigestion or difficulty in swallowing

A U1 A W N =

. Obvious change in a wart or mole
1. Nagging cough or hoarseness

If you have a warning signal, see your doctor.
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* Innate Immunity:

— Nk cells
— Macrophages

* Adaptive Immunity:
— T cells
— Antibodies
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Granule Apoptosis
exocytosis = f n of target cell
entry of - bk T
granzymes = ' o
activation of ' Granzymes/perforin
caspases = : complexes endocytosed by
apoptosis of Granzymes:— /'-% .R;}K target cell and granzymes
target cell Perforin =1 enter cytoplasm via perforin-
Serglycine” Z[\ _ﬁ;;i dependent mechanisms
| , = activation of
| e apoptotic pathways
75 “.ﬁ

FasL Fas N

FaslL-Fas—

mediated

target cell

apoptosis Apoptosis
FasL on CTL interacts of target cell

with Fas on target cell
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Tumor Escape

Failure to produce tumor antigen

Antigen-loss
variant of tumor
cell 3

Lack of T cell
recognition of
TuaaMmMmMor

Mutations imn MHC genes or genes needed
for antigen processing

Class |
Lack of T cell
=l Q recognition of
Q : tuaMMmor

MHC-deficient

Ttumor cell
Production of immuno-suppressive
proteins

Immune evasion by tumors

Iinmnhitbition of
T cell activation

o - Immuno-
-~ ©—— suppressive
cyltokines
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Monoclonal antibodies -
therapeuticals
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OVs and cancer immunotherapy
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Future of oncolytic virotherapy
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Priming and activation
of APCs and T cells

Immune cells
attack tumor cells
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Inside a healthy cell, Talimogene laherparepvec:
the virus (@) is proposed mechanism of action
unable to replicate, 4 b for systemic immunological effect
leaving the cell

unharmed.

Inside a cancer cell

the virus replicates
and secretes " ‘ \' » @

. 22y
GM-CSF (@) until 0 .
the cell lyses, releasing . .
more viruses, GM-CSF, -
and antigens (#4).

GM-CSF attracts dendritic

cells to the site, which

process and present

the antigens to T cells.

The T cells are now r o v,\_\.,

“programmed” to identify - T cells destroy

and destroy cancer cells Y fﬁmﬁs

tthUghOUt the bOdy Rl ia neninjected cancer celis the body,
including those
not directly
injected with

the virus.




WHAT IS ONCOLYTIC VIROTHERAPY?
Using a Virus As a Cancer Treatment

NORMAL

Virus makes immune

system aware of the

malignant cells and

infects neighboring
cells.

/' The virus breaks down
CANCER the cell In a slep called
oncolysis.

o~

An oncolytic virus can tell
the dfference between a
normal cell and a cancer
cel. This biological radar lke
quality is known as
oncotropism

The virus replicates in the
cancer cell
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Normal Cell
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Viral replication
blocked

Cancer Cell Viral replucoﬂ
Onecolytic Ad
gﬁ'
Cancer-specific  Cell destm:ﬂon
genetic alteration * Virus release

+ Sequential viral infection



Criteria for selection
of oncolytic viruses for
cancer therapy



Viruses that kill cancer ...

Viruses infect specific cells in
the body and kill them by

exhausting their resources Mocified vruses can also
improve human immune

Viruses can be reprogrammed RS system and help i fo fight

to nfect tumor cells and avoid - i)

normal cells thus killing \ o

cancer cells selectively bl
demonstrate that viral

Dangerous part of viruses can Iherapy can be highly
successful

be removed via genetic
manipulations thus preventing
side effects




Oncolytic
virus

Release/
secrete

Cancer cell

* Viral proteins
¢ Viral genome

| * ER stress
| * Genotoxic stress
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Release
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e

Viral

Antigen
uptake
PAMPs DAMPs Cytokines
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GRS Preventing Cancer through Diet and Lifestyle

Preventing Cancer through Diet and lifestyle

Type of Cancer Factors that Decrease Risk Factors that Increase Risk

Breast Engage in physical activity for at least 4 hours per Obesity and weight gain; alcohol consumption;
week; consume lots of fruits and vegetables hormone replacement therapy

Colorectal Engage in regular, moderate physical activity; High intake of red meat; smoking; alcohol
consume lots of fruits and vegetables consumption; obesity

Lung Consume at least 5 servings of fruits and vegetables Tobacco use; some occupations
daily

Oral/Throat Consume at least 5 servings of fruits and vegetables Tobacco use; obesity; alcohol consumption;
daily; engage in regular, moderate physical activity salted foods

Prostate Consume at least 5 servings of fruits and vegetables High intake of red meat and high-fat dairy products
daily

Stomach Consume at least 5 servings of fruits and vegetables Salted foods; Helicobacter pylori bacteria

daily; refrigerate food

Here are some additional tips issued by a panel of cancer researchers:

Avoid being underweight or overweight, and limit weight gain during adulthood to less than 11 pounds.

If you don’t get much exercise at work, take a 1-hour brisk walk or similar exercise daily, and exercise vigorously for at least 1 hour a
week.

Eat 8 or more servings a day of cereals and grains (such as rice, corn, breads, and pasta), legumes (such as peas), roots (such as beets,
radishes, and carrots), tubers (such as potatoes), and plantains (including bananas).

Limit consumption of refined sugar.
Limit alcoholic drinks to less than 2 a day for men and 1 for women.
Limit intake of red meat to less than 3 ounces a day, if eaten at all.

Limit consumption of salted foods and use of cooking and table salt. Use herbs and spices to season foods.

Sources: World Cancer Research Fund, American Institute for Cancer Research, “Food, Nutrition and the Prevention of Cancer,” www.wecf-uk.org; Ameri-
can Cancer Society, “The Complete Guide: Nutrition and Physical Activity,” www.cancer.org.
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