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SKP GOVERNMENT COLLEGE:: GUNTAKAL
Department of Commerce
Questionnaire on Socio Economic Survey

Name of the Student: M
Hall Ticket /Regd Numbe

Group/Semester :

Date

Name of the Mentor [Concern Lecturer:

Crond-

W
“9—‘573\%03%‘6 6RC, witen

Part A: Respondent Details

R%&&MM

Name of the respondent

2 Marital status: Single!MarriedL/’
6 Ltlo — A
4 Address of the respondent ) {\U.)-%Qm R‘-‘“
7 Occupation Mﬂj\
In Come Per Month {D 00 (D)
In Come per Year —'D'o OO0
8 what is your family Occupation ‘E; Dﬁg/\Qﬂ
Family Details:
Slno Name of the Person Gender | Age Education
i 7
oA Tishisen | M IS =y £
(Qu MOM ~ 149 M. A vg"ﬁ)
2 f'-’
o 19, I ooom Sloin | £ 183 B, w,@k
. - o
2o |Spmed Shoik | M 1 Ldon 1 4L
l//l
10 Social Status : (Please Tick) (OC IBC-A {BC-B / BC-C {BC-D §BC-E [SC IST)

Sub Caste:

Shoik2,

Do you have Cell phone {TV IOther gadgets

[
{(YES [ NO)Ifyes

.

Mobile —
Details: {Please Tick) Television e
Laptopldesktop |~

ol




yd

AN

NN

1 Type of House Pt\féa ! Apartment/)! Hut
13 Drinking Water Faciiity : Public Tap  Tap Qor?rﬁction Bore well
14 Nature of House : Ownt~” / Rented ,,
15 Do you have Ration Card : Yes i Nov~" ~
. . . Red soil land /black soil land!
18 Do you have Agricultural Land( if yes Give the
Details) — AN —
Patta land
17 Extent of Agricultural Land ¢ Acres  — AJD —
tails:
18 Do you have Vehicle Details: Two hhe/eler Three wheeler
4 wheeler
19 Do you have Health facilities in your Village : Yes ‘-/ I No
20 What is the nearest Medical Facility available :PHC l./ Govt.Hospital
Distance from your Residence P 1 \RvA
21 Do you have bankingL facility near by : Yes'/ I No
22 Nature of Banking Facility: CDMBanR Regional Rura] Bank  Coop.Bank
23 What is the source of Financial Assistance : Banks'-/ Private Financiers
Jagananna Vidhya Deevena : Yes / Now-
Jagananna Vasathi Deevena : Yes / No«|
24 Did you avail benefit from Govt.Schemes Raithu Bharosa tYes / No
Amima Odi :Yes / No
Any other scheme ¢ —NJO
25 Do you have AROGYA SRi Card N :Yes / Ncu\_/
: Y‘é?! No (School, College: Intermediate
26 Do you have educational Facility ;
Sehm \ Degee U0 PG : {\)fD
what is the distance of schoollcollege from
27 your Village < 00 Mo_jt&i&
f ing: ill
28 Any other source of livelihood Cattle rearing:  Village & Cottage Industry
Any other : nN) O
Whether any of the family members have Q/
2 chronic health Problems Yes / N
If yes please give details:
S.no. Name of the person Gender | Age Nature of Disability
30

Reﬁ; Tthondsw
S:gxzw Mentdr ure of the Student

Lecturer ln Commer
ce
S.K.P. Govs, Degree Collega
BUNT

Eimod.




———
*

O
O .
&) SKP GOVERNMENT COLLEGE:: GUNTAKAL
H ‘ DEPARTMENT OF COMMERCE
SOCIO ECONOMIC SURVAY ANLYSIS BY THE STUDENT
0 NO OF THE RESPONDENTS IS
O MARTIAL STATUS OF ‘ UN
RESPONDENTS MARRIED MARREIED  |TOTAL
O o ¥,
Ay NO s
Q GOVT_ PVT 03
O OCCUPATION OWNBUSIENESS  |EMPLOYEES |EMPLOYESS
q) MONTHLY  |DAlLY
or e enA
8] + _ Ol oF WAGE' WAGES
O " C 0O 6 |os
@) INCOME GROUPS MUW/H‘) BELOW 5000 ol .
;C-j - 5000-10000 08
ey 10000-20000 0b
O~ \ 20000-50000 o7 t
U -y - - ’ r
o ABOVE 50000 02
o TOTAL 28"
_ SOCIAL STATUS oc ok
O 02,
BCA. )
O - [ L. il' -
BCB 0%
a . BCC. . A0l
O BCD 0l
3 BCE 0S
O o © ‘o8
G ST NO
& TOTAL A5
. fv -« =
G NO OF FAMILIES HAVE
5 CELLPHONES A8
O
g No Of families have televiSions :95_
'S NO FAMILIES HAVE 6
LAPTOPS/DESKTOPS o
3
0 =
O
'S .
. T E




;

SIGNATURE OF THE MENTOR

NAME:

LECTURER IN COMMERCE
SKP GOVT COLLEGE
GUNTAKAL

s

SIGNATURE OF THE STUDENT

& ShavaKuroX

%n

g |NO of FAMILES ARE LIVING AREA O
STUTUS / PUCCA APPRTMENTS |HUTS TOTAL o
23 No 2 25 ;
10 {NO OF FAMILIES NATURE OF Q
HOUSE OWN RENT TOTAL o
- 18 - By
11 [WATER FACILITIES USING PUBLIC TAP PVT TAP BOREWELL |TOTAL Q
N O 23 2 A5~ o
’ NO of FAMILIES HAVING P -
12 - xla 1~
AGRICLUTRE LAND RED SOIL BLACK SOIL  [NO LAND TOTAL | G
NO N ® 25 | 25 'y
13 ™~ No i O
NO OF FAMILIES HAVING VECHILES | TWO WHEELERS |THREE FOUR [y, b icfFEOTAL
/ 2o ! Oih |as™ O
/ NO FAMILIES ARE GETTING TVIDHYA JVASATHT  [RITHU AMMAY |[NOT q
/ 1% |BENFITS FROM GOVERNMENT  |DEVEENA DEVEENA  |BAROSA ADI taken | Toded
02 o2 [NO oy | 1+ 2
NO of FAMILIES HAVING BANK -
15 | accounts ‘. A
(_(; L.
16 |WHICH TYPE OF BANKING NO 25 No Qs
FACILITIES IN THEIR HABITATION |RURAL BANKS  |COMMERCIAL|SOCITYS  ‘{ToTAL
- No as” | No |ag
47 EDUCATIONAL FACILITES ARE o i
USING THEIR CHILDERN GOVT.SCHOOLS |PVT SCHOOLS {TOTAL
1S 1R s

CO00OODOCOCCOORO OO O ¢

i
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SKP GOVERNMENT COLLEGE:: GUNTAKAL
Department of Commetrce
Questionnaire on Socio Economic Survey

Name of the Student?(g BT (fﬁ«lﬂ(g &) 1\6{'1’ & NT Y ASA RA’Q‘-
D .

Hall Ticket /Regd Number,

9o # INISD é
Group/Semester : _L Com( .o a rgm

Date

-]
Name of the Mentor /Concern Lecturer: K . RO(\).,LOA gdaj/\ﬂj\

Part A: Respondent Details

[]
1 Name of the respondent t (P' ND*WL'L
=y
2 Marital status: Sing%!Married/

TR 6! %L q'ﬂo@&:)—
4 Address of the respondent \Acbjok

W

7 Occupation Shakiow Moblan

In Come Per Month 50, 0 00
In Come per Year G, OC/) 0O
v 4 ~
8 what is your family Occupation &,\_ M
Family Details:
Slno Name of the Person Gender | Age Education

4. INono Reu [Malolst ﬂg‘ao/cewdﬂ
2. | N Rt o Bl 65| 5 Lot

o 19 | Bopo  Bublon | BT

&, Sl Malo| 24+ M. A

e
A
10 Social Status : {Please Tick) (OC /BGC-A |BC-B | BC-C /BC-D /BC-E 1SC 18T}
Sub Caste: W
V/
Do you have Cell phone [TV [Dther gadgets {YES / NO)Ifyes
Mobile v
Details: (Please Tick) Television v
Laptop/desktop "

FEN




s

14 Type of House : Puct‘f’é/ ! Apartment { Hut
13 Drinking Water Facility : Public Tap Tap Connection Bore well
14 Nature of House : Ownt~" / Rented
15 Do you have Ration Card : Yes I No
) . . Red soil 1and /black soil land/
16 Do you have Agricultural Land( if yes Give the
Details) M O
Patta land
17 Extent of Agricultura! Land : Acres - ANJO
18 Do you have Vehicle Details: Two wheele}/ Three wheeler
4 wheeler
19 Do you have Health facilities inyour Village : Yes I No
20 What is the nearest Medical Facility available : PHC v Govt.Hospital
Distance from your Residence 14 8aud 2 | RwA
21 Do you have banking facility near by : Yes™7 No
22 Nature of Banking Facility: Comm.Bank\/ Regional Rural Bank Coop.Bank
23 What is the source of Financial Assistance : Banks\/ Private Financiers
Jagananna Vidhya Deevena  : Yes / Nov/
Jagananna Vasathi Deevena : Yes / NoL//
24 Did you avail benefit from Govt.Schiemes Raithu Bharosa :Yes / No‘//
Amma Odi :Yes / No L//
Anyotherscheme @ N\J O
25 Doyou have AROGYASRICard 4+ :Yes ! NoA~"
v T
. :Yes / No (Scipo]. College: Intermediate
26 Do you have educational Facility =
Degee . PG :
what is the distance of schoolicollege from
27 your Village 5 KW\
Catt! A Y
28 Any other source of livelihood attle rearing illage & Cottage Industry
Any other : ANIO
Whether any of the family members have
29 chronic health Problems Yes / No
I yes please give details:
S.no. Name of the person Gender| Age Nature of Disability
30
5@%}( Mentor Signature of the Student
LecturérinmCommerce

g.K.P. Govt. Degre® Collagy~
GUNTAKAL.
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CERTIFICATE
This is to certify that the project work entitled

A Study Report on

QL COORCE MoBTLTSATT o nf

Been successfully carried out by

Submitted in partial fulfillment of the requirmenents for the i
Award of the degree of g

Bachelor of commerce | }E

Prescribed by Sri Krishnadevaraya University, Anantapur. l‘E

During the Academic year 2020-21 vi Semister



CERTIFICATE

This is to certify that the project work entitled
A Study Report on
1CIC] Bant

Been successfully carried out by
& @&L{ C T@@M szw\g" Regd number_2 00 ISTOIS
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Award of the degree of

Bachelor of commerce
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CERTIFICATE

This is to certify that the project work entitled

A Study Report on

Mb%educ bion ko Iife Tneusance Cox poskion (LIC)

Been successfully carried out by

)
M. so.ve_en/.j/ff‘ B@MG‘@E‘. Regd number_2cc|556 (e

-~ N7 ; A enttal .2 1 515 801
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Award of the degree of

Bachelor of cormmerce
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This is to certify that the project work entitled

A Study Reporton .
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Been successfully carried out by
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- M
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Bachelor of commerce
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A Study Report on

;i/)q\‘}}‘o?:_(ﬁ/ Cl‘rg/)»é .)

e T e T e
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Bachelor of commerce
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; A Study Report on
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\ Award of the degree of
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A Study Report on
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study of “Practicing Organic Farming” in Buggasangala Village of Guntakal
Mandal,Anantapramu Dist.
&

Hampa Village of Maddikera Mandal, Kurnool Dist.
|-INTRODUCTION:

System of farming that uses organic inputs like green manures, cow dung, etc., for cultivation is
Organic farming. Organic farming, agriculture system that uses ecologically based pest Controls and
biological fertilizers derived largely from animal and plant wastes and nitrogen-fixing Cover Crops
Modern organic farming was developed by a response to the environmental harm caused by the use
chemical pesticides and Synthetic fertilizers in conventional agriculture, and it has numerous ecological

benefits.

Compared with Conventional agriculture, organic farming uses decreases fewer pesticides,
reduces Soil erosion, decreases nitrate leading into ground water and surface water, and recycles animal
wastes back into the farm. These benefits are counterbalanced by higher food costs for Consumers and
generally lower yields. Indeed, yields of organic crops have been found to be about 25 percent lower
overall than conventionally grown crops, although this can vary Considerably depending upon the type
of crop. The challenge to maintain its environmental benefits increase yields, and reduce prices while

meeting the challenges of climate change and an increasing world population.

Health

CARE . Principles of

' Organic Farming

Care Ecoiog;\'

Principles of organic farming includes...

*The principle of health:- Organic farming should sustain and enhance the health of soil, plant,

animal, human and planet as one and indivisible.

*The principle of ecology:- Organic farming should be based on living ecological systems and

emulate them and help sustain them.

/ P.T.O
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*The principle of fairness:-Organic farming should build on relationships that ensure fairness

with regard to the common environment and life opportunities.

*The principle of care:-Organic farming should be managed in a precautionary and responsible

manner to protect the health and well being of current and future generations and the environment.

GREENLEAF

VERICOMPDST MANURES CROPROTATION

BIOLOGICAL
MANAGEMENT

ANIMAL
ERTILIZERS
BBk HUSBANDRY

rd
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History

The concepts of organic agriculture were developed in the early 1900s by Sir Albert Howard, F.H.
King, Rudolf Steiner, and others who believed that the use of animal manures (often made into
compost), cover crops, crop rotation, and biologically based pest controls resulted in a better farming
system. Howard, having worked in India as an agricultural researcher, gained much inspiration from the
traditional and sustainable farming practices he encountered there and advocated for their adoption in
the West. Such practices were further promoted by various advocates such as J.I. Rodale and his son

Robert, in the

1940s and onward, who published Organic Gardening and Farming magazine and a number of
texts on organic farming. The demand for organic food was stimulated in the 1960s by the publication of
Silent Spring, the 1960s by the publication of Silent Spring, the 1960s by the publication of Silent Spring,
the 1960s by the publication of Silent Spring, by Rachel Carson, which documented the extent of

environmental damage caused by insecticides.
NEED OF ORGANIC FARMING:
* Excessive use of chemical fertilizers reduced the fertility of soil.

* Excessive use of chemicals has led to soil, water and air pollution.

P.T.O
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« To conserve ecosystem,

« To promote sustainable development.
elnexpensive farming,.

« Increased demand of organic products due to safety of food.
BENEFITS OF ORGANIC FARMING:

e Environment-friendly.

« Promotes sustainable development.

e Healthy and tasty food Inexpensive process.
e |t uses organic inputs.

« Generates income.

eGenerates income through exports .

Source of employment .

Organic farming is more labor intensive. Hence, it generates more employment.

BRI T

BENEF

R s e s v i o

1
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LIMITATION OF ORGANIC FARMING
e Less output. Higher price.

o The lack of awareness,

e Organic products generally demand 3 higher price due to a higher demand

« Shorter shelf life. Orpani
8anic products have a shorter shelf life due to the absence of artificial
preservatives.

RELEVANCE OF ORGANIC FARMING IN INDIA
High nutritional value.

« Maximum profit.

e > Employment opportunity.

AIMS OF ORGANIC FARMING

1.To produce high quality of food in sufficient quality.

2.Tointeract in a constructive & life enhancing way with natural systems and cycles.

P.T.O



rage a
3.To encourage and entrance biological cycles within the farming system involving micro, soil, flora&

fauna.
4.To maintain & increase long-term flexibility of soils,

OBJECTIVES OF ORGANIC FARMING

1.To develop a sustainable agriculture system for guaranteed adequate food productive with forceable

future.

2.To develop self-sufficient agriculture system which would as much as possible upon resources from

within its own resources.

3.To develop an alternative strategy over chemical farming which would be a guideline for the working

of biological processes in natural ecosystem.

i oy s P Sk e St WM T
£ it e S s o B

Advantages of Organic Farming:-
Economical: In organic farming, no expensive fertilizers , pesticides, or HYV seeds are required for the

plantation of crops. Therefore, there is no extra expense.

Good return on Investment: With the usage of cheaper and local inputs, a farmer can make a good

return on investment.

High demand: There is a huge demand for organic products in India and across the globe, which

generates more income through export.

Nutritional: As compared to chemical and fertilizer-utilized products, organic products are more

nutritional, tasty, and good for health.

P.T.O




gnvironment-friendly: The farming of or

k ganic products is free of chemicals and fertilizers , S0 it does not
harm the environment.
Disadvantages of Organic Farming:-

Incompetent: The major issue of organic farming Is the lack

g of inadequate infrastructure and marketing
of the product.

Less production: The products obtained through organic farming are less in the
initial years as compared to that in chemical products. So, farmers find it

difficult to accommodate large-scale production.

Shorter shelf life: Organic products have more flaws and a shorter shelf life
than that of chemical products.

Limited production: off-season crops are limited and have fewer options in
organic farming.

II-MATERIALS AND METHODS:

A. MATIRIALS /EQUIPMENT USED IN ORGANIC FARMING:
*Water supply

*Tractor

*Cultivator

*.Plow

*Tiller

*Harrow

*.Broadcast or air seeder

*Seed drill, air seeder or precision gun

*Transplanter

*Harvester or combine
*Equipment for transportation or moving earth, such as a backhoe, front-end loader or motorized cart.

P.T.O



g. METHODS USED IN ORGANIC FARMING:

1. Soil management:

ivation of cr

After cult ops the soil looses it's nutrients quality depletes organic agriculture initiates the
ural ways to i

use of nat ys to increase the fertility of the soil. Hence it focuses on the use of bacteria that is

present in animal waste which helps in making the soil nutrients more productive & fertile.

Jeevamrutham preparation

Materials required for Ghana jeevamrutham Preparation:-
* Desi cow dung : 100 kg

*Jaggery.: 1kg

* Besan : 1kg

* polythene Sheet

PREPARATION:-
* Take 100 kg of DESI COW DUNG and add 1 kg JAGGERY and 1 kg BESAN.
*Furthermore , mix the mixture well and store itasa heep for 48 hrs in a shade.

*If the temperature drops below 12 degree the heap should be covered with rug sack to maintain a

constant temperature for conductive climatic conditions for microorganisms.

P.T.O
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Ghana Jeevamrutham Preparation by farmers in BUGGA SANGALA

* After 48 hrs spread the mixture on a clean surface and Sunday it flip it upside down during the day so

that all particles get exposed to sunlight and quickly dries up.

* Once it is completely dried up break the lumps into powder from with the wooden bat and fill them

into sacks and store it in a cool and dry place.

Application of Ghana Jeevamrutham:-

* Therefore, The prepared powder form of Ghana jeevamrutham is good enough for the 1 ACRE are

before planting.

Dosage of Ghana Jeevamrutham :- 5 quintal / Acre.
Materials required for Drava Jeevamrutham:-

*Cow dung - 10 kg

*Cow urine 10 It

P.T.O




san water - 200 It*Jaggery-2 kg

+(l

spulse flour-2kg

sparrel/ prum - 1 no. (200 It)

n of Drava Jeevamrutham:-

preparation &=

Drava Jeevamrutham Preparation by farmers in BUGGA SANGALA

*Take 200 liters of water into a barrel.*Then, add 10 kg fresh local cow dung and 5-10 liters of aged cow

urine,
*Furthermore, add 2 kg of Jaggery and 2 kg of pulse flour and handful of soil from the bund of field.
*Stir the solution at regular intervals well and let it ferment for 48 hours in the shade.

*Thus, Jeevamrutham is ready for application on the plants or to the field.

After the 48-hour fermentation process, the aerobic and anaerobic bacteria present in the cow dung

and cow urine multiply as they eat up organic ingredients.

P.T.O
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p|icati0n of Drava Jeevamrutham:-
AP

evamrutham on the i
+ppplY the Je Crops twice a month with irrigation water or as a 10% foliar spray.

-1es nutrients, and import ;
#t prO‘-"de ; portantly, acts as a catalytic agent that promotes the activity of

isms in the soi i i
m}crgorganlsms in the soil, as well as increases the activity of earthworms living in the soil.

s addition, it also helps to prevent the disease-causing microbes like fungal and bacterial plant

pathogens.

*However, Jeevamrutham is only needed for the first 3 years of the organic farming system, after which

the soil system becomes fertile and self sustaining.

Dosage of Drava Jeeva mrutham:-

200liters of Drava Jeevamrutham is enough to apply one acre land.
2. Weed management

Weed is the unwanted plant that grown in agriculture fields. Organic agriculture focuses on lowering

weed rather than removing it completely. The two most widely used weed management techniques.

3. Mulching:

A process where we use plastic filmor plant residues on the surface of the soil to block the growth of

weed.

4, Crop diversity
Monoculture in the practice used in the agriculture field where we harvest & cultivate only one type of
rop in a particular location. Recently polyculture has come of crops to meet the increasing crop

demand & produce the required.

P.T.O




Result is mentioned in the tabular form.

TABLE.1: Details of the crops and yields of various farmers in Hampa village & Buggasangala village.

NAME OF THE
FARMER

1 NARAYANASWAMY

2 SRIRAMULU

3  TIRUMALESH

LAND
AREA
(ACRES)

1

9

9

ORGANIC
CROP FARMING
YIELD
(TONNES)
PADDY 8
CORIANDER

b2

TOMATO 11

CONVENTIONAL
FARMING YIELD
(TONNES)

15

30

25

TABLE:-2.Details of the crops:- Profit/Loss of various farmers in Hampa village & Buggasangala village

NAME OF THE
FARMER

1 NARAYANA SWAMY

2 ' SRIRAMULU

3 TIRUMALESH

1

9

9

LANDED
AREA(ACRES)

CROP

PADDY 50,000
CORIANDER  1,80,000
TOMATO 2,00,000

/ |

PROFIT/LOSS = PROFIT/LOSS

20,000

1,00000

50,000

P.T.O
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Field visit in farmer, Narayana swami’s field at BUGGA SANGALA

1.NARAYANA SWAMY ‘

He has cultivated paddy crop in both conventional and organic farming methods in the
consecutive years 2020-21 and 2021-22. He got more profit (during, he got 8 quintals when organic
farmed and when conventional farming he got 10 quintals) when he practiced conventional farming

based on the above data mentioned in the result table.

P.T.O
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2.SRI RAMULU

He has cultivated coriander crop in both conventional and organic farming. He used sprinkler system for
water management. He cultivated in the consecutive years 2020-21 and 2021-22 has got more profit
during organic farming he got 25 quintals and during conventional farming he got 22 quintals which
results less in profit. When he practiced organic farming. He got profit based on the above mentioned in

the result table.

3.TIRUMALESH

He also cultivated Tomato in 9 acres. So this was cultivated in both farming in the consecutive years
2020-21 and 2021-22 in Hampa village. He got profit during conventional farming he got 25 quintals. He

got profit in only conventional farming compared to organic farming.

IV-DISCUSSION

By using Drava Jeevamrutham & Ghana Jeevamrutham and some organic insecticides like
brahmastra & agnihastra, the farmer Sriramulu got more profit and natural crop when compared to the
other farmers Narayanaswamy & Tirumalesh. If they also use the organic practices like Sriramulu, they

will be also get the more profit and natural and healthy crop.

V-CONCLUSION:

In my research, by observing i conclude that organic farming is super natural gift from our

ancient people.
BY practicing organic farming, we can learn a lot of things, as follow....
*Human beings and animals grow healthy when organic gardening is practiced, in our house premises.
*The food obtained from organic farming is safe and healthy for our human consumption.
So, this organic farming is the best way for our future generations.

GROW ORGANICALLY AND ENJOY THE NATURAL HEALTH

P.T.O
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likely to be atTected‘. Smoking increases the risk of disease and may worsen eye problems. The disorder
results f:rom 'an ann'bod)', called lhymid-stimulaling immunauiot;ulin {TSI)? that has a similar effect
to thyroid st-lmulatmg hormone (TSH). These TS] an(ibodihes cause the thyroid gland to produce
excess thyroid hormones. The diagnosis may be suspected based on symptoms and confirmed with

blo?d. lefts and radi'oiodine uptake. Typically, blood tests show a raised Ts and T, low TSH. increased
radioiodine uptake in all areas of the thyroid and TSI antibodies.

The three treatmem. options are radioiodine therapy, medications, and thyroid surgery. Radioiodine
therapy involves taking iodine-131 by mouth, which is then concentrated in the thyroid and destroys it
over  weeks _t°_ months. The  resulting hypothyroidism is  treated  with synthetic thyroid
hormones. Medications such as beta blockers may control some of the symptoms, and antithyroid
medications such as methimazole may temporarily help people while other treatments are having

effect. Surgery to remove the thyroid is another option. Eye problems may require additional
treatments.

Graves' disease will develop in about 0.5% of males and 3% of females. It occurs about 7.5 times more
often in women than in men, Often, it starts between the ages of 40 and 60 but can begin at any age. It
is the most common cause of hyperthyroidism in the United States (about 50 to 80% of cases). The
condition is named after Irish surgeon Robert Graves, who described it in 1835. A number of prior
descriptions also exist.

Normal thyroid f y
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Father of Graves disease:-

Robert James Graves (1796

1853) a supe o
: 23) a superb gener: sician. Graves' hutions
B e irito the fields of o B il physician, Graves' contributions to medicine

ardiology. e i .
2y, endocrinology, neurology, infectious discase and more.

The golden age of ITrish medicine is associated with man
but among these greats many
extraordinary of his time,

‘ y great names — Stokes, Cheyne, Corrigan —
consider Robert James Graves to be the most outstanding and

Graves is widely known in endocrinology for his paper. Newly
observed affection of the thyroid gland in females, published ;n 1835
In it, he details the clinical features known today as Graves’ dieease-
However. his contributions to medicine extended far o hen
unknown field of endocrinology. Most notab
devotion to the use of bedside teaching.

bevond the then
le among them was his

“Graves’ major contribution to medicine was the initiation of
teaching-ward rounds in these islands,” T. J. McKenna, MD.
professor in the department of endocrinology and diabetes mellitus,
St. Vincent’s University Hospital, Dublin, told Endocrine Today. :
“He provided an example of an academic physician whose guiding ' .‘ Vil
principles might, with advantage. be embraced by those in pursuit of Robert James Gl:aves
an academic medical career.”

In a description by Armand Trousseau, a prominent French physician of the same time, Graves is
described as “a perfect clinical teacher. ... An attentive observer, a profound philosopher, an ingenious
artist, an able therapeutist; he commends to our admiration the art whose domain he enlarges, and the
practice of which he renders more useful and more fertile.”

Early influence /

Graves was born in Dublin, Ireland, in 1796 to Richard Graves, a senior feliow at Trinity College.

Graves was educated at Trinity College where he maintained {irst in his class and was the recipient of
the gold medal for scholastic excellence, the highest distinction awarded to a student by the university.

He graduated with a medical degree in 1818.

After graduation, Graves spent the next several years traveling around Europe and studying at the
i > nant o edl cal centres in England, Germany, Austria and France.

O i roturn in 1821, Graves was appointed as a staff physician at Meath Hospital, the principal
mfg Lospital in Dublin. There he introduced the system of clinical and bedside teaching that he
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he disease would later identi
T gl be ‘l‘demlﬁed as the most common form of hyperthyroidism. Trousseau
:;aigdow’q discase }-1 et 'IT : T,\:‘Tm In Europe, the condition is now frequently referred to as von
C f 8 scase alter Kar O I)h von “'lenw T i by
i ; ' - The eponym Graves™ discase 15 : commonl
used in the United States. ponym Graves® discase 1s more commonly

Clinical lectures

Al Iaavmg Trinity (‘oll.cge and Meath Hospital, Graves was appointed president of the Royal College
of Physicians of Ireland in 1843. The same year he published a major textbook, A system of clinical
medicine. based on lectures delivered in Sir Patrick Duns Hospital.

A 9°°°""_ econd edition was published in 1848 and translated into French, German and Italian. The second
.edmon included a criticism by Trousseau who described Graves’ work as “the most remarkable and
important lectures. There is not one of them, in fact, which does not abound in practical deductions.”

First among them is a lecture about clinical instruction, in which Graves admires the German method
of clinical teaching and instructs that “from the very commencement, the student ought to witness the
progress and effects of sickness, and ought to persevere in the daily observation of diseasc during the
whole period of his studies.

“Remember, therefore, that however else you may be occupied — whatever studies may claim the
remainder of your tiime, a certain portion of cach day should be devoted to attendance at a hospital,
where the pupil has the advantage of receiving instruction from some experienced practitioner,” he

wrote.

Graves even encouraged his students to learn the cost of prescriptions so that when they entered private
practice they could eonsider a patient’s financial situation when they prescribed the appropriate

. .. Mmﬂim b e N
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Graves' ophthalmopathy

~ ¢ % ' .
About 30% ol hL‘t‘l"'L‘ with Graves' discase show some signs and symptoms ol Lraves ophthalmopathy

ag' . an arkl other tnmun v <11 s g
||'[ Graves \"Phlh-!Il“l‘]‘-'lh,\- |!!ﬂ.ll‘ll[!].l{|. n and olher mmunc Sy sicm evenls allect muscles and other

H\'huch -‘"-Uund VOUr eves ‘\1:__'1'1\ _j,lh_j sy [T'I.PI\ ¥TS Mas include

e Bulging eyes

o  Gritty sensation in the eyes
e  Pressure or pain in the eyes
e Puffy or retracted eyelids

e Reddened or inflamed eyes

e Light sensitivity

f
X
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« Double vision
e Vision loss

Graves' dermopathy

Graves' dermopathy

An uncommon manifestation of Graves' disease. called Graves' dermopathy, is the reddening
and thickening of the skin, most often on your shins or the tops of your feet. People with Graves' disease
develop Graves' dermopathy. a skin condition characterized by red, swollen skin, usually on the shins
and tops of the feet. The texture of the affected skin may be similar to that of an orange peel. Doctors
may also refer to the condition as pretibial myxedema.
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Causes:-

Graves c‘hsease is caused by a malfunction in the body's disease-fighting immune system. It's
nown why this happens.
The immune system normally produces antibodies designed to target a specific virus, bacterium

or other foreign substance. In Graves' disease — for reasons that aren't well understood — the immune
n the neck (thyroid

unk

system produces an antibody to one part of the cells in the hormone-producing gland i

gland).
Normaily, thyroid function is regulated by a hormone released by a tiny gland at the base of the

brain (pituitary gland). The antibody associated with Graves' disease — thyrotropin receptor antibody
(TRAb) — acts like the regulatory pituitary hormone. That means that TRAb overrides the normal
regulation of the thyroid. causing an overproduction of thyroid hormones (hyperthyroidism).

The exact cause is unclear; however, it is believed to involve a combination of genetic and

environmental factors.”! While a theoretical mechanism occurs by which exposure to severe Stressors
and high levels of subsequent distress such as PTSD (Post traumatic stress disorder) could increase the
risk of autoimmune disease and cause an aggravation of the autoimmune response that leads to Graves'
disease. more robust clinical data are needed for a firm conclusion.!

Genetics

A genetic predisposition for Graves' disease is seen, with some people more prone 10
develop TSH receptor activating antibodies due to a genetic cause. Human leukocyte antigen DR
(especially DR3) appears to play 2 role. To date, no clear genetic defect has been found to point to

a single-gene cause.
Genes believed to be involved include those for thyroglobulin, thyrotropin receptor, protein
tyrosine phosphatase nonreceptor type 22 (PTPN22). and cytotoxic T-lymphocy sociated antigen

4, among others.

Infectious trigger
- Since Graves' disease is an autoimmune disease which appears suddenly, often later in life,

a viral or bacterial infection may trigger antibodies which cross-react with the human TSH receptor, a

phenomenon known as antigenic mimicry.

The bacterium Yersinia enterocolitica bears structural similarity with the human thyrotropin
receptor!!” and was hypothesized to contribute to the development of thyroid autoimmunity arising for
other reasons in genetically susceptible individuals. In the 1990s, it was suggested that Y.
enterocoliticamay ~ be associated with Graves' disease.' More recently, the role forY.
enterocolitica has been disputed. Epstein-Barr virus (EBV) is another potential trigger.

Graves' ophthalmopathy
Graves' ophthalmopathy results from a buildup of certain carbohydrates in the muscles and
use of which also isn't known. It appears that the same antibody that

tissues behind the eyes — the ca . ;
can cause thyroid dysfunction may also have an "attraction" to tissues surrounding the eyes.

opathy often appears at the same time as hyperthyroidism or several months

ms of ophthalmopathy may appear years before or after the onset of
mopathy can also occur even if there's no hyperthyroidism.

Graves' ophthalm
later. But signs and sympto
hyperthyroidism. Graves' ophthal

. R e
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Hinda nega oop I he result is very hlﬂh levels of circulating thyroid hormones and a

Jow TSH level.

r‘thoph}'siolng\'
o TNV
L

vy -vi'_:;-“'a 3
" ‘s ;

: ‘:‘? . F i N
wﬁ?’:-.'. < ‘..ié;,)

k -
- ‘4 w- "y :‘.'; -
s, Lt WAGAG 1

Histopathological image of diffuse hyperplasia of the thyroid gland (clinically present
hyperthyroidism)

ing as

Graves' disease is an autoimmune disorder, in which the body produces antibodies that are
specific 10 a self-protein: the receptor for thyroid-stimulating hormone. (Antibodies to thyroglobulin
and 1o the thyroid hormones T3 and T4 may also be produced.)

These antibodies cause hyperthyroidism because they bind to the TSHr
and chronically stimulate it. The TSHr is expressed on the thyroid follicular cells of the thyroid gland
(the cells that produce thyroid hormone), and the result of chronic stimulation is an abnormally high
production of T3 and T4. This, in turn, causes the clinical symptoms of hyperthyroidism. and the

enlargement of the thyroid gland visible as goiter.

The infiltrative exophthalmos frequently encountered has been explained by postulating that

the thyroid gland and the extraocular muscles share a common antigen which is recognized by the

antibodies. Antibodies binding to the extraocular muscles would cause swelling behind the eyeball. e

The "orange peel” skin has been explai
causing an inflammatory reaction and subsequent fibrous plaques.

The three types of autoantibodies to the TSH receptor currently recognized are:

ned by the infiltration of antibodies under the skin

stimulating immunoglobulins: these antibodies (mainly IgG) act as long-
lants, activating the cells through a slower and more drawn out
process compared 0 TSH, leading to an elevated production of thyroid hormone.
; 2. Thyroid growth imm unoglobulins: these antibodies bind directly to the TSH
| receptor and have been implicated in the growth of thyroid follicles.
3 3. Thyrotrophin pinding-inhibiting immunoglobulins: these antibodies inhibit the
. normal union of TSH with its receptor.
| o Some actually act as if TSH itself is binding to its receptor,
thus inducing thyroid function.
Other types may not stimulate the thyroid gland,
but prevent TSI and TSH from binding to and stimulating the receptor.

11
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To diagnose Graves' discase. your d
ptoms of Graves' disease. He or she ma
8y also order tests including:
o Blood tests. Blood tests can help
stimulating hormone (TSH) — the pit
gland — and your levels of thyroid h
lower than normal levels of TSH and

xt)ur doctor determine your levels of thyroid-
uitary hormone that normally stimulates the thyroid
ormones. People with Graves' disease usually have
higher levels of thyroid hormones.

‘our
:;::;chUCtOY l‘na?r order another lab test to measure the levels of the antibody known to
<oty raves .dlsez'ase. l't s usually not needed to diagnose the disease, but results that
on't show antibodies might suggest another cause of hyperthyroidism.

* R_m.iioactive iodine uptake. Your body needs iodine to make thyroid hormones. By
giving you a small amount of radioactive iodine and later measuring the amount of it in
your thyroid gland with a specialized scanning camera, your doctor can determine the
rate at which your thyroid gland takes up icdine. The amount of radioactive iodine taken
up by the thyroid gland helps determine if Graves' disease or another condition is the
cause of the hyperthyroidism. This test may be combined with a radioactive iodine scan
to show a visual image of the uptake pattern.

o Ultrasound. Ulirasound uses high-frequency sound waves to produce images of
structures inside the body. It can show if the thyroid gland is enlarged. It's most useful in

people who can't undergo radioactive iodine uptake, such as pregnant women.

¢ Imaging tests. If the diagnosis of Graves' disease isn't clear from a elinical assessment,
your docior may order special imaging tests. suchasaC or MRIL

Graves' disease may present clinically with one or more of these characteristic signs:

+ Rapid heartbeat (80%)
« Diffuse palpable goiter with audible bruit (70%)
: TW(‘W:) f both eyes), periorbital edema (25%)
- * Exo os (protuberance of on¢ or eyes
!i ¢ Fatigue (70%), weight loss (60%) with increased appeme in young PwPh and -poor
| appetite in the elderly, and other symptoms of hyperhyroidism/thyrotoxicosis
i * Heat intolerance (55%)
f *  Tremulousness (55%)
* Palpitations (50%)

TWo sicns -a;._wuic'ofcmu'diw(u..naminmww
 contiionsy e phaton end nonpiting edem (prtibial mysedema). Goiter is anenlrged thyrid
 Sandand i of the iffuse type (i.c. spread throughout the gland). Diffuse goiter may be scen With Other
- Causes of hyperthyroidism although Graves' disease is the most common cause of diffuse goiter. A
ke goiter ol o wisible to the naked cye, but 8 small one (mild enlargement of the gland) may be

o

b

L
p
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detectable only by physical examination, Occasionally, goiter is not clinically

ith ted detectable, but may be
seen only with computed tomography or ultrasound examination of the thyroid.

Another sign of Graves' disease i« 2 )
g raves' disease is hyperthyroidism: that is. overproduction of the thyroid

hOl'mO“ef T3 a?d T4 Nur?nal thyroid lfevels are also seen, and occasionally also hypothyroidism, which
may ass:;l in t.a.umngrgmler (though it is not the cause of the Graves' disease). Hyperthyroidism in
Graves' disease Is contirmed, as with any other cause of hype idi suri d
Jevels of free (unbound) T3 and T4, i s e e

Other useful laboratory measurements in G
(TSH, usually undetectable in Graves' disease due
and protein-bound iodine (elevated). Serolo
iodine (RAI) uptake, or thyroid ultrasound
Graves' disease.

raves' disease include thyroid-stimulating hormone
to negative feedback from the elevated T3 and T4),
gically detected thyroid-stimulating antibodies, radioactive
with Doppler all can independently confirm a diagnosis of

Biopsy to obtain histiological testin
thyroidectomy is performed.

g is not normally required, but may be obtained if

The goiter in Graves' disease is often not nodular, but thyroj
> butthyroid nodules are
common. Differentiating common forms of hyperthyroidism such as Graves' disease single th: als;
adenoma, and toxic multinodular goiter is important to determine proper treatment. Th; dlffetenn):t.lo
among these entities has advanced, as imaging and biochemical tests have improved. Measuring 'I‘S;}-lII

receptor antibodies with the h-TBII assay has been proven efficient and a
* found in one study, S e st pction appeoach
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Treatment

Treal-mf-'“t."f Graves' disease includes
pormone: radioiodine (radioactive 1odi .

ating on a hyperthyroid patient is
antithyroid drugs is given to render th
jisadvantages. and no single

antithyroid dpy
e 1-131) ang

dangemus, p
€ patient eyl
treatment approach is

 drugs that reduce the production of thyroid
?h}‘rmdcclomy (surgical excision of the gland). As
"10[: to thyroidcctomy. preoperative treatment with
yroid. Each of these treatments has advantages and
considered the best for everyone.

. st be administered for six months to two years to be

: the : ;
recurrence is about 40-50%, and T — drugs, tl'{e hyperthyroid state may recur. The risk of
£ treatment with antithyroid drugs carries some side effects

as agranulocytosis and i ' 2] o
sucilmially fatal reduction in“t:; :-hSEjlsc_l ¥ S,'de effects of the antithyroid medications include a
P evel of white blood cells, Therapy with radioiodine is the most

common treatment in the United States while antj i
. g itithyroid drues an i 2 o
often in Europe. Japan, and most of the rest of the world i

-Blockers
: toms O(fs:m: * P.I'Oprano]oi) may be used to inhibit the sympathetic nervous
system symp o _ac- }’cardia.anc{ hausea until antithyroid treatments start to take effect. Pure -
blockers do not inhibit lid retraction in the eyes, which is mediated by alpha adrenergic receptors.

The treatment goals for Graves' disease are to stop the production of thyroid hormones and to
block the effect of the hormones on the body. Some treatments include:

Radioactive iodine therapy /// '
v

Radioiodine (radioactive iodine-131) was‘d/eveloped in the early 1940s at the Mallinckrodt
General Clinical Research Center. This modality is suitable for most patients, although some prefer to
use it mainly for older patients. Indications for radioiodine are failed medical therapy or surgery and
where medical or surgical therapy are contraindicated. Hypothyroidism 'may be a complication of this
therapy, but may be treated with thyroid hormones if it appears. The rationale for radioactive iodine is
that it accumulates in the thyroid and irradiates the gland with its beta and gamma radiations, about
90% of the total radiation being emitted by the beta (electron) particles. The most common method of
iodine-131 treatment is to administer a specified amount in microcuries pergram of thyroid gland based
on palpation or radiodiagnostic imaging of the gland over 24 hours. Patients whc? receive-the therapy
must be monitored regularly with thyroid blood tests to ensure they are treated with thyroid hormone

before they become symptomatically hypothyroid.F%
Contraindications to RAI are pregnancy (absolute), ophthalmopathy (relative; it can aggravate

thyroid eye disease), or solitary nodules."
isad : ent are a high incidence of hypothyroidism (up to 80%) requiring
.evenma::hyroid ht:f:;i:: ?ul:pzinnthn in the form of a daily pill(s). The mdioiiod?xe tmunem. acts
slowly (over months to years) t0 destroy the thyroid gland, and Graves' disease-associated
idism is not cured in all persons by radioiodine, but !ms.a relapse rate tl.u?t depends on the
Joee i i inistered.") In rare cases, radiation induced thyroiditis has been linked
i e oactive iodine (radioiodine) by mouth. Because the

A S radi
mlisdmm With g;:;d t::a::;:w tal:;e thyroid takes the radioiodine into the thyroid cells and
needs iodine to e

16
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. G ) _ _
the radiation dels ys the overactive thyroid cells over time. This causes your thyroid gland to shrink,
and symptoms essen gradually, usually over several weeks to several months.

Radioiodiﬂe thee:apy may increase your risk of new or worsened symptoms of Graves' ophthalm opathy.
This side effect is usually mild and temporary, but the therapy may not be recommended if you already
have mode’rate to severe eye problems. Other side effects may include tenderness in the neck and a
remporary increase in thyroid hormones. Radioiodine therapy isn't used for treating pregnant women or
women who are breast-feeding. Because this treatment causes thyroid activity to decline, you'll likely
need treatment later to supply your body with normal amounts of thyroid hormones.

E Anti-thyroid medications

Anti-thyroid medications interfere with the thyroid's use of iodine to produce hormones. These
prescription medications include propylthiouracil and methimazole (Tapazole).

L Because the risk of liver disease is more common with propylthiouracil, methimazole is
considered the first choice when doctors prescribe medication. However, propylthiouracil is the
~ preferred anti-thyroid drug during the first trimester of pregnancy, as methimazole has slight risk of
hirth defects. Pregnant women will generally go back to taking methimazole after the first trimester.

When these two drugs are used alone without other treatments, 2 relapse.of hyperthyroidism
may occur at a later time. Taking either drug for longer than a year may result in better long-term results.
Anti-thyroid drugs may also be used before or after radioiodine therapy s a supplemental treatment.

- Side effects of both drugs include rash, joint pain, liver fail a decrease in disease-fighting
- white blood cells.

The main antithyroid drugs are carbimazole (in the UK), methimazole (in the US),
and propylthicuracil/PTU. These drugs block the binding of iodine and coupling of iodotyrosines. The
most dangerous side effect is agranulocytosis (1/250, more in PTU). Others
include granulocytopenia (dose-dependent, which improves on cessation of the drug) and aplastic
llﬂnia.Paﬁentsonthesemedimﬁonsshouldseeadoctorifﬂ)eydevelopsorethmatorfem_mm
monsideeﬁeﬁsmmhandpaiphcml neuritis. These drugs also cross the placenta and are
wmdinmmilk.Lugol’siodinemaybeusedtob!ockhormonesynﬂnesisbefomm.

A randomized control trial ing single-dose treatment for Graves' found methimazole
mmmmmmlzmmww(ﬂmm

methimazole 15 mg vs 19.4% in the propylthiouracil 150 mg groups).?”

No diffi hm‘w.mfaﬁdmgmbmm-ﬂ

e 8 . sus placebo after
mﬁ‘lauwwmmﬁ#ofmm_mm-ea
S M).ndmokhg.Aposiﬁﬂm-Abuﬂnudofnﬂ!mdd&ag
to 90% (sensitivity 39%, specificity 98%), and a negative

ithyroid mhmﬂ‘ with a 78% chance of remaining in
' h.::,mw»amm-mm
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Beta blockers

These medications don't inhibit the production of thyroid hormones, but they do block the effect
. of homoﬂfﬁs on thc' body. They may provide fairly rapid relief of irregular heartbeats, tremors, anxiety
or irritability, heat intolerance, sweating, diarrhea, and muscle weakness.

Beta blockers include:

 Propranolol (Inderal, InnoPran XL)
« Atenolol (Tenormin)

» Metoprolol (Lopressor, Toprol-XL)
_[ « Nadolol (Corgard)

Beta blockers aren't ofien prescribed for people with asthma because the drugs may trigger an asthma
attack. These drugs may also complicate management of diabetes. /

| Surgery /
v

Surgery to remove all or part of your thyroid (thyroidectomy or subtotal thyroidectomy) also is an option
for the treatment of Graves' disease. After the surgery, you'li likely need treatment to supply your body
with normal amounts of thyroid hormones.

| Risks of this surgery include potential damage to the nerve that controls your vocal cords and the tiny
glands located adjacent to your thyroid gland (parathyroid glands). Your parathyroid glands produce a
hormone that controls the level of calcium in your blood. Complications are rare under the care of a2
surgeon experienced in thyroid surgery. You'll need to take thyroid medication for life after this surgery.

Treating Graves' ophthalmopathy

Mild symptoms of Graves' ophthalmopathy may be managed by using over-the-counter
artificial tears during the day and lubricating gels at night. If your symptoms are more severe, your

doctor may recommend:

e Corticosteroids. Treatment with corticosteroids, such prednisone, may lessen

| swelling behind yourgeyeballs. Side effects may ipettde fluid retention, weight gai
i elevated blood sugar levels, increased blood pressure and mood-swings. o

i o Teprotumumab (Tepezza). This medication may be used to treat Graves'
E ophthalmopathy. It's given through an IV in the arm every three weeks and is given eight
r‘ times. It can cause side effects such as nausea, diarrhea, muscle spasms and elevated

blood sugar levels. As this medication is new, its role in the management of Graves'

E opthalmopathy isn't yet defined.
[ e Prisms. You may have double vision either because of Graves' disease or as a side effect

18

G Scanned with Oken Scanner



G Scanned with Oken Scanner




Berries: In particular, blackberries, b| :
F-resh or frozen, ll'1csc anli-inﬂamn‘ml(::’b;‘-‘n'ms. and raspberries are brimming with antioxidants.
disease Is an autoimmune disorder, whic | oods help to keep your immune system strong. Graves’
in your body. Eating berries can'y .prcv? Ymeans 1‘|1-'1l_ your immune system attacks healthy tissues
hca!‘!‘- Whenever possible choose or‘:!“ .(.rrm'c.s' discase, but they can help protect your overall
fertilizers, which will challnngs v .L;.anu berries 1o lessen your exposure 10 pesticides and
servings a day. your immune system. How much you need to eat: 1 or more
Dairy Products: Untreated Graves® discase
but once Graves® discase is !rcalg;d ’:li}hL can causc bone loss (which can lead to 0Stcoporosis),
your ho‘ncs. Get plenty of Calcium‘fl;n mu:lg more dictary calcium can help rebuild and strengthen
lactose intolerant. you can select Lactaid airy foods, such as cheese, milk, and yogurt. If you're
include foods fortified with calciun dly!;c products or take Lactaid pills. Another option is to
whole grain cereals and breads. Hm:' r?:: ;Vl‘tamm b),uch 26 brage guice, S0 Cx slmond milk,
Cruciferous Vegetables: Cruciferous vcwei-}l:(:lu s A
sprouts, cabbage. radish. and kale, are pa%-l af IBS. SU'Ch " ﬂ]"llgl..lla, I s
help reduce the amount of thvr(;id horm(? S family of foods. These vegpiies ey
Gisen” nense ety by ealir;g st thne your thyroid gland produces, but you can’t treat
el ovey ey 2 ese vegetables. How much you need (o eat: 1 or more
Foods Containing Vitamin D:
osteoporosis, a co%nplication that (S:;lf I:)c:flr 15? 2::3;8:33?5, e ik he'lp el
o6 ot iceberg: for vitami i ’ s disease goes untreated. But that's really the
tip rg for vitamin D. This is a mighty nutrient that functi 1
immune system as well as brain and nervo - e o heahl}y
regulating insulin levels important in diabe:];s sész::;ngea;:;:{:; ]z:r::r(;b}:na:sa:o I:‘ Err::gi;: l?ll:an
. cular
mﬁ:{ :;laa?y people cannot eat' enou.gh to meet your needs for this powerhouse nutrient so your
( \S .recommcr.ld you take a vitamin D supplement. How much you need to eat: 1 or more
servings dal_ly depending upon whether your vitamin D status is within range or too low.
:;?;mbﬁglﬁzlélt:r:jg,;zs;zd er::;t: are guality sousocs of pro'teirr-—an essential nutrient that
. ¢y. Because weight loss is a common Graves’ discase
symptom, eating plenty of protein can help ensure you maintain mu
protein may help restore muscle mass once Graves’ disease is
eat: A serving (2-3 ounces) at every meal

Fats: Omega-3 fatty acids—essential fatty acids found i

walnuts—keep your body healthy and strong. Your
hem from food. How much you need to eai: 1 or more servings every

acids, so you have to gett
day

What to Limit When You Have Graves' Disease
ffeine—cofTee, soda, tea, and chocolate—can aggravate Graves’

» Caffeine: Foods that contain ca

disease symptoms, such as anxiety, nervousness, rapid heart rate, and weight loss. Although you
may not need to completely eliminate caffeine from your diet, talk to your doctor about whether
you'll need to limit foods with caffeine. If you enjoy a cup of coffee in the moming, and you don't

feel awful, then you don't have to eliminate it Sl :
Food allergens: If you have a food allergy—even if it's a mild food allergy—you may want to
ffects. The effect that some food allergens have on the body

avoid that food to lessen any adVerse £E b b
St AR I so eliminating those foods may help your doctor figure out
mimic diseasc §) liscasc symptoms arc. Common food allergens include dairy

what exactly your Graves
R P“’dlﬂ%whg-bued foods (gluten), S0y, €orm, and nuts.
. B‘” les i L 'ﬁSh
_Yo‘“'mﬂl!"“md _ nuts and nut butters, ”Y)‘M'*mmdmmy
s (o oy 0l _
.(G&dwﬁoﬂ)mmdmm&cmlwymmmdenm, S
ealthy diet s essential t0 help you feel YotT Gisoass

best and reduce risks for many chronic diseases.
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wild-caught fish

Balancing the level of omega-3

to omega-6 fatty acids in your
hypothyroidism diet can
reduce inflammation and
support healthy thyroid and

neurological function. Wild fish

like salmon, mackerel and
sardines are some of the best
sources.

Coconut Oil

Provides medium-chain fatty
acids support a healthy
metabolism, increase energy
and fAght fatigue. It also
naurishes the digestive
system and has antimicrobial,
antioxidant and antibacterial
properties that suppress
inflammation.

Probiotic-Rich Foods

Probiotics help create a healthy
gut environment by balancing

microfiora bacteria. These

include kefir (a fermented dairy
Product) or organic goat’s milk

Yogurt, kimchi, kombucha,
natto, sauerkraut and other

veggies.

Sprouted Seeds

Flax, hemp and chia seeds
provide ALA, a type of
omega-3 fat that's critical for
proper hormonal balance and
thyroid function.

Seaweeds

Some of the best natural
sources of iodine, these
help prevent deficiencies
which disturb thyroid
function. Dried kelp, nori
and dulse are the best
choices.

i,

Clean Water

Water helps with hydration
and digestive function
while preventing fatigue
and moodniess. Drink at
least eight ounces every
two hours.
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eAT MORE: Turmeric

EAT MORE: Goitrogens

EAT LESS: Caffeine

EAT MORE: Iron

EAT LESS: Soy

EAT MORE: Selenium
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istory of Graves disease

Graves' disease owes its name 1o the
er with exophthalmos in 1835, Medic
and Graves discase are \

Irish doctor Robert J
‘ al eponyms
anant stylings

ames Ciraves, who described a case

‘ are often styled nonpossessively; thus Graves'
of the same term.

df. gﬂ it
disease

P P S wea——

Robert James Graves

The German Karl Adolph von Basedow independently reported the same constellation of symptoms
i 1840, As a result, on the European Continent, the terms Basedow syndrome, Basedow disease, or
Morbus Basedow are more common than Graves' discase.

Graves' disease has also been called exophthalmic goiter.

Les : nown as Parry disease, Begbie disease, Flajan disease, Flajani—Basedow

s)'n;;:::;mt:;gf. ;}i :;.; bz‘::c::; [43] These names for the disease were deri_ved ﬁ-.om Caleb Hillier

Parry, James Begbie, Giuseppe F lajani, and Henry Marsh. Early reports, not widely circulated, of cases

Ol goiter with exopl;thalmos were published by the Italians 'Gltuseppe Flajani and AI‘II.OII‘IO GIUS?ppe

Testa, in 1802 and 1810, respectively. Prior to these, Calelh Hllll.(;:‘ Parry, a notable provincial physician

" England of the late liith century (and a fncnd of l_Ed“ard Ml~ :;Gallus), described a case in 1786.
is case was not published until 1825, which was still ten years ahead of Graves.

I-lqawe,.,rer fair credit for the first description of Graves' d'isciase goes to the 12th century Persian
N‘YSicim; Sayyid Ismail al-Jurjani, who noted the gssucu_an_on of goiter and exophthalmos in
is Thesaurz}gfth: gl;:;h of Khwarazm, the major medical dictionary of its time.
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Graves' disease, also known a¢ toxic di i
he lh)’l’Oid. It frequently fClSllhf in and is the ﬁ:ﬂuzﬁuﬁ:::::'-
lts in an enlzfrged thyroid. Signs :
kness. sleeping problems, a fast
. Other symptoms may include
Jeye bulging. a condition cause
mndi'l ion develop eye problems,

is an autoimmune disease that athf:tcts
ause of hyperthyroidism. It also often
and s y us dism. It

hcf:.::lplnms of hyperthyroidism may include irritability, muscle
lh'(li Al poor tolerance of heat, diarrhea and unintentional weight
: l'c- ening t"rf the skin on the shins, known as pretibial myxedema,
@ by Graves' ophthalmopathy. About 25 10 80% of people with the

: se of the dis i : it i :
The c'\??‘x;?:;;lal ﬁs:gr':-c?\m "5 }lnc!car, llowf-'\'er, 1t is believed to involve a combination of genetic
d eOVIR SEOIS- A PErson is more likely to be affected if they have a family member with
e discase. 1T one twin is affected, a 30% (i

) o _ ance exists that the other twin will also have the
discase. The onset of disca:.,c may be triggered by physical or emotional stress, infection or giving
pirth. Those \\:ﬂl\ other auu.)mu.nune diseases such as type 1 diabetes and rheumatoid arthritis are more
likely to be aftected. Smoking increases the risk of disease and may worsen eye problems. The disorder
results from an antibody, called thyroid-stimulating immunoglobulin (TSI), that has a similar effect
wthyroid stimulating hormone (TSH). These TSI antibodies cause the thyroid gland to produce
excess thyroid hormones. The diagnosis may be suspected based on symptoms and confirmed with
plood tests and radioiodine uptake. Typically, blood tests show a raised T and Ts. low TSH, increased
radioiodine uptake in all areas of the thyroid and TSI antibodies.

The three treatment options are radioiodine therapy, medications, and thyroid surgery. Radioiodine
therapy involves taking iodine-131 by mouth, which is then concentrated in the thyroid and destroys it
over weeks to months. The resulting hypothyroidism is treated  with synthetic  thyroid
hormones. Medications such as beta blockers may control some of the symptoms, and antithyroid
medications such as methimazole may temporarily help people while other treatments are having
effect. Surgery to remove the thyroid is another option. Eye problems may require additional
treatments.

Graves' disease will develop in about 0.5% of males and 3% of females. It occurs about 7.5 times more
often in women than in men. Often, it starts between the ages of 40 and 60 but can begin at any age. It
is the most common cause of hyperthyroidism in the United States (about 50 to 80% of cases). The
condition is named after Irish surgeon Robert Graves, who described it in 1835. A number of prior
descriptions also exist.

ism is the condition that occurs due to excessive production of thyroid

lﬁm{hr;::;:mglmd. Thyrotoxicosis is the c(?nfiition that occurs due to excessive thyy:id

~ hommone of any cause and therefore includes hyperthyroidism. It is noted that thyrotoxicosis is related

l 10 hyper-kinetic movement disorders including chorea and myoclonus. Some, howgver, use the terms

imterchangeably, Signs and symptoms vary between people and may include irritability, muscle

’ sleeping problems, a fast heartbeat, heat intolerance, diarrhea, enlargement of the thyroid,

band tremer,  and weight' loss. Symptoms are  typically less severe in the elderly and

during it " complication is -myr?ld storm in  which an event such as

b i Pregnancy - w’_ toms such as confusion and a high temperature and often results

i deah, The opposite is hypothyroidism. when the thyroid gland doss not make enough thyroid

. » of about 50% to 80% of the cases of hyperthyroidism in the United

St Orpy e e multinodular goite, oxic adenoma, inflammation of the thyroid, cating
_ftmmuﬂhiodmim,mdmmm'ymthm W.Ab“mmumisa L

[ 4\.1
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i Treatment depends partly o ;
| options: radioiodine ‘he"apl;’a I)lflcc;}t‘::lei:::]sca?:id severity of discase. There are three main treatment
| taliting iodine-131 by mouth which is then .cnncé 1lhyrm§1 oot g il 4 in
I ths. The resulting hypothyroidism i ntrated in and destroys the thyroid over weeks to
mol;‘eta blockers may control the sym '8 treated with synthetic thyroid hormone. Medications such
ily help people while Otht:‘,; 1 ptoms. and anti-thyroid medications such as methimazole may
her option. This may be used in “':-’mmc..us are having an effect. Surgery to remove the thyroid is
+od States thCth:oidism affect _05; with very large thyroids or when cancer is a concern. In the
Unit . : S about 1.2% of the population. It occurs between two and ten

. fien in women. O o
(imes more ofi¢ -Unsetis commonly between ¢ is
more common in those over the age of 60 year; 20 and 50 years of age. Overall the disease

as

Graves’  ophthalmopathy, also Kk |

] i o 5 nown asthyroid ecye disease (TED), is
an autqlm";}:;‘;-a' “22‘1::!3100 disorder of the orbit and periorbital tissues, characterized by upper eyel id
retraction, G 1ag, swe mg re.dne.s§ (erythema), conjunctivitis, and bulging eyes (exophthalmos).!"! It
occurs most commonly in individuals with Graves' disease, and less commonly in individuals
with Hashimoto's thyroiditis, or in those who are euthyroid.

Jtis part _of' a syslemit.: process with variable expression in the eyes, thyroid, and skin, caused
byautoanttbodles that bind to tissues in those organs. The autoantibodies target the fibroblasts in the
eve muscles, and those fibroblasts can differentiate into fat cells (adipocytes). Fat cells and muscles
expand and become inflamed. Veins become compressed and are unable to drain fluid, causing edema.

Annual ingidence is 16/100.000 in women, 3/100,000 in men. About 3—5% have severe disease with
intense pain. and sight-threatening corneal ulceration or compression of the optic nerve. Cigarette
smoking. which is associated with many autoimmune discases, raises the incidence 7.7-fold.

Mild disease will often resolve and merely requires measures to reduce discomfort and dryness. such
as artificial tears and smoking cessation if possible. Severe cases are a2 medical emergency, and are
wreated with glucocorticoids (steroids), and sometimes ci closporin. Many anti-inflammatory biological
mediators, such as infliximab, etanercept, and anakinra are being tried. In January 2020, the US Food
and Drug Administration approved teprotumumab-trbw for the treatment of Graves’ ophthalmopathy.
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Graves' dermopathy

e L L T T p—

An uncommon manifestation of Graves' disease. called Graves' dermopathy, is the reddening and

| thickening of the skin. most often on your shins or the tops of your feet.

When to see a doctor

| Anumber of medical conditions can cause the signs and symptoms associated with Graves' disease. See

vour doctor if you experience any potential problems related to Graves' disease to get a prompt and

&curate diagnosis.
Seek emergency care if you're experiencing heart-related signs and symptoms, such as a rapid or
- imegular heartbeat, or if you develop vision loss.
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INTRODUCTION

Alzhslimel'a disedss (Q) Is a nourodagenerative disaase that usually starts
siowly dnd firogrecsivoly worsens.|2] it Is the cause of 60-70% of cases of
dementia (I}{11] The masct common early symptom is difficulty In
rememieriayg roeént evénts.[1] As the disozse advancos, symptoms can
inciude prohiems with language, disorientation (inciuding easily getiing lost),
mosd S\WviFgs, losd sl rastivation, seli-neglect, and behaviorz! issues.(Z] As
porson’s condilion declines, they often withdraw from family and soclety.i12]
Graduaily, Bocliy funztions are lost, aitimately leading to death.[13] Although
the spead st pragrossicn can vary, the typical life’ axpectancy following
diagnosi: .i; t.ma s 'ﬂfno yurs.[B][M] v

The causa of Aiziweim=1's disease Is poorly understood.[1Z] There are many
environmeniai agd genaile risk facters associated with Its development. The
strongest geneile risk factor Is from an allele of APOE.[15][16] Other risk
factors include a history of head injury, clinical depressicn, and high biood
pressure.(1] Viie disease process is Iargely associated with amyloid piaques,
noursfliariilary tanyies, and loss of neuronal connections in the brain.[13] A
probables diagnosis Is hazed on the history of the iliness and cognitiva testing
with medical imagihg and blood tests to rule out other possible causos.[5]
Initial sym:ptoms zre often mistaken for normal aging.[12] Examination of
braln tissud Is necdod Jor a definite diagnosis, but this can only take place
after doath.i13] Good nutrition, physical activity, and engaging socially are
known to be of benefit generally in aging, and these may help In reducing the
risk of cognitive decline and Alzheimer’s; in 2019 clinical trials were
underway to leok at these possibilities.[13] There are no medications or

supplements that iizve bsen shown to decraase/riﬂqﬁ]
1

No treatments stop or reverse Its progression, though some may temporarily
improve symptoms.[2] Affegted people increasingly rely on others for
assistance, often piacing a burden on the caregiver.[18] The pressures can
include social, psychological, physical, and economic elements.[18] Exercise
programs may be beneficial with respect to activities of daily living and can
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? potentially Imiprove outcomes.[19] Behavioral problems or psychesis due to
> domentiy are ofith (rdslsd with antipsychotics, bu? this is not usually

9 recomimandad, ds thers Iz iittie bonefit and an increased risk of early
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As of 2020, there wero approximately 50 miilion people worldwide with
Alzheimer's ¢isoase.{10] It most often begins In people over 65 years of age,
~although up to 10% cf cases are early-onset affecting those in their 30s to
mid-60s.[13j{4] It alfocls about 6% of people 65 yeers and older,[12] and
J  women more often than men.[22] The disease Is named after German
) psychiatrist and pathologist Alols Alzheimer, who first described it in
MMMWMMhImMmCﬂIMd
-. *ﬂ“oﬁdbﬁ1tﬂﬂlw{10}ﬂﬂuﬂmﬁﬂmhmﬂy
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_ _ . . STAGES
Eaflystogye . - v

In people with Alzhelmer's disease, the increasing impalrment of
learning and memery eventuaily leads to a definitive dlagnosis. In a
smali percantage, dlificulties with language, executive funcilcns,
perceptien (agros j\). or execution of movements (apraxia) ara more
prominent than ryemary problems.[34] Alzhelmer's disease does not
affacy alj mq-rapa' sapacities equally. Older ;némbr!es of the person's
life {episedl: memory), facts learned (semantic memory), and
Implicit marsery (kg memory of the body on how to do things, such
as using a fork o eat or how %o drink from a giass) are afiected to a
lesser degree than n2w facts cr memories.[35]{36]

Languaga preelems are malnly characterised by a shrinking - -
votabuiary and gecraased word fluency, leading to a general
Irmpoverishmen? ¢l oral and written language.[34][37] in this stage,
the person with Alzheimer's is usuaily capable of communicating
baslc ldeas adaquately.[34][37]i38] While performing fine motor
tasks such as writlng, drawing, or dressing, certain movement
coordin2tion an¢ rlanning difficuities (apraxia) may be present, but
they are zommonly unnoticed,[34] As the discase pregresses, peopie
with Alzheimer's discase can often continue to perform many tasks
independently, tut may need assistance or supervision with the
most cogaltivaiy demanding activities.[34]

Middie stage

Progressive deterioration eventually hinders independence, with
subjects being unabie to perform most common activities of daily
living.[34] Speech difficulties become evident due to an Inability to
recall vocabulary, which leads to frequent incorrect word
substitutions (paraphasias), Reading and writing skills are also
progressively iost.[34][38] Complex motor sequences become less
coordinated as time passes and Alzhelmer's disease progresses, so
the risk of falling Increases.[34] During this phase, memory
problems worsen, and the person may fail to recognise close
relatives.[34] Long-term memory, which was previously intact,
becomes Impalred.[34]
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} Behavioral and neuropsychlatric changes become more prevalent.
i Common manifestations are wandering, irritability and emotional
labllity, leading to crying, outbursts of unpremeditated aggression,
) or resistance to caregliving.[34] Sundowning can also appear.[39]
Approximately 30% of people with Alzhelmer's disease develop
lllusionary misidentifications and other delusional symptoms.[34]

) Subjects also lose Insight of thelr disease process and limitations
(anosognosia).[34] Urinary Incontinence can develop.[34] These
P Symptoms create stress for relatives and caregivers, which can be

| reduced by moving the person from home care to other long-term
care facilities.[34][40]

Late stage

r A normal brain on the left and a late-stage Alzheimer's brain on the
right

During the final stage, known as the late-stage or severe stage,

| there is complete dependence on caregivers.[13][25][34] Language
is reduced to simple phrases or even single words, eventually
leading to complete loss of speech.[34][38] Despite the loss of

* verbal language abillities, people can often understand and return
emotional signals. Although aggressiveness can still be present,

I extreme apathy and exhaustion are much more common symptoms.

) People with Alzheimer's disease will ultimately not be able to

perform even the simplest tasks independently; muscle mass and
* mobility deteriorates to the point where they are bedridden and
unable to feed themselves. The cause of death is usually an external
factor, such as infection of pressure ulcers or pneumonia, not the
| disease itself.[
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CAUSES

F*fbtqins fall ta (unctian normally, This disrupts the work of thid braln
cells affected andg iriggers a toxic cascade, tiltimately l2ading 1.0 el
deatl and laticr brath shrinkage.{41] |

L R

Alzheimer's disease is belleved to occur when abnormal amounts of
amyloid beta (Of), accumulating extraceliulariy as amyloid plagues
and tau proteins, or Intracellularly as neurofibriilary tangles, form In
the I?rair}, affecting neuronal functioning and connectivity, resulting
In a progrodsile lass of brain function.[42][43] This altered protein
ciearaince abliivy iy age-related, regulated by brain cholesterol,[44]
and assoclatvd ¥nth other neurodegenerative diseases.[45][46]

Advances In braln imagling techniques allow researchers to see the
deveicpment and spread of abnormal amyleld and tau proteins in
the living brald, os weil as changes in braln structure and function.
[24] deta-amyinld s a fragment of a larger protein. When these
fragments cluster together, a toxic effect appears on neurens and
disrupt cell-tu-ccll communication. Larger deposits called amyleid
plaques ara thus further formed,[41] —

-

Pt

Tau proteins ara rasponsible in neuron's internal support and
transport system to carry nutrients and other essential materials. In
Alzheinter's disease, the shape of tau proteins is altered and thus
organize themaselves Into structures called neurofibrillary tangies.
The tangles disrupt the transport system and are toxic to ceils.

The cause far rost Alzhelmer's cases Is stiil mostly unknown,[10]
except for i-2% of cases where deterministic genetic differences

- have been identified.[15] Several competing hypotheses attempt to

explain the underlylng cause; the two predominant hypotheses are
the amylold beta (AB) hypothesis and the cholinergic hypothesis.[10]

The oldest hypothesls, on which most drug theraples are based, is
the cholinergic hypothesis, which proposes that Alzhelmer's disease
is caused by reduced synthesis of the neurotransmitter

b
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acetyicholine.[10] The loss of chollnerglc naurons noted In tha IImbic.
system and caresral cortex, is a key feature in the progression of
Aizhelmer's.[32] The 1991 amylold hypothesis postulated that
extraceliular amylold beta (AB) deposits are the fundamental causa -
of the discase.{47][48)] Support for this postulate comes from the
location of the gene for the amylold precursor protein (APP) on
chromosoma 21, together with the fact that people with trisomy 21
(Down syndrome) who have an extra gene copy almost universally
exhibit at least the earllest symptoms of Alzhelmer's disease by 40
vears of age.[7] A specific isoform of apolipoprotein, APOE4, is a
major genetic rick factor for Aizhelmer's disease.[11] While
apolipeprotains eniance the breakdown of beta amyilold, some
isoferms are not very effective =t this task (such as APOE4), leading
to excess amylold bulldup in the brain.[49

-5
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) Alzheimer’s disease (AD) pathology begins decades before clinical onset of dementia, Amyloid
beta (AB) generally accumulates first in cognitively normal (CN) individuals, with tau and
cognitive abnormalities following (Jack et al., 2013). AD pathologies have been found to

| correlate and interact with metabolic outcomes in studies spanning numerous experimental

) paradigms (Mosconi et al., 2009, 2010a,b,c; Mosconi, 2013; Morris et al., 2014a; Wilkins et al.,
2014; Swerdlow et al., 2017; Weidling et al., 2020; Wilkins and Swerdlow, 2021).

o
Metabolic changes are prominent in AD. Fluorodeoxyglucose positron emission tomography
. (FDG-PET) comparing AD and CN individuals reveals lower glucose levels in the brains of AD
patients (Herholz et al., 2002; Mosconi et al., 2010a; Marcus et al., 2014; Suppiah et al., 2019).
These findings have led to overwhelming evidence of metabolic deficiencies in AD. Beyond
reductions in brain glucose metabolism, mitochondrial dysfunction is observed not only within
i the brain but also systemically (Parker, 1991; Kish et al., 1992; Cardoso et al., 2004a,b; Morris et
al., 2014b; Fisar et al., 2016; Guo et al., 2017; Swerdlow, 2018; Baloyannis, 2019; Chakravorty et
al., 2019). More recent genome wide association studies (GWAS) identified risk-associated single
nucleotide polymorphisms (SNPs) in genes which function in mitochondrial and metabolic
| pathways (Lakatos et al., 2010; Swerdlow et al., 2020; Harwood et al., 2021; Wightman et al.,
2021). Apolipoprotein E (APOE), the strongest genetic risk factor for sporadic AD, is both central
to lipid metabolism and has been found to interact with inherited mitochondrial genes to
amplify risk for AD (Carrieri et al., 2001; Andrews et al., 2020; Swerdlow et al., 2020). Moreover,
molecular studies of AD brain show an overall reduction in the number of intact mitochondria
and mitochondrial DNA (Swerdlow, 2018; Wilkins and Swerdlow, 2021). Thus, mitochondrial
function/dysfunction plays a role in protein aggregation, inflammation, and cell death; all events
observed in AD. Overall, metabolism and mitochondrial function/dysfunction are strongly

associated with AD.

SN R
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The goal of this Research Topic was to further understand topics In the AD field that broadly
focus on metabolic changes in AD and the Interaction between metabolism, AD risk factors, and
pathologies. These include: the role of genetic risk factors for sporadic AD (such as APOE) in non-
cell autonomous functions, the intersection between metabolism and inflammation, the role of
metabolism in protein aggregation, how current therapies target metabolism, inflammation, and
protein aggregation, the role of novel metabolism/mitochondrial genes identified by GWAS in
pathological mechanisms, the role of metabolism in the communication between neurons and
glla in AD, how we can leverage existing model systems and develop better models to address
questions of brain metabolism In the context of AD.

/
The articles of this Research Topic highlight a variety of reviews and original research which
discuss and address topics of metabolism in AD (Figure 1). Several articles focus on potential AD
therapeutics. These include a thorough review on the use of ploglitazone for AD treatment.
Pioglitazone is a peroxisome proliferator-activated receptor gamma and alpha (PPAR-y; PPAR-a)
activator. PPARs are transcription factors critical for regulation of many pathways implicated in
AD including insulin and glucose metabolism, lipid homeostasis, inflammation, tau and AB
homeostasis, and mitochondrial function. The review by Saunders et al. discusses pre-clinical
and clinical data with longitudinal observational studies revealing a positive impact of
pioglitazone in AD and dementia onset in those at risk. The authors also discuss the dose-
dependent effects and the caveats revealing future needs for further study into discrepancies
found with placebo controlled blinded studies, Norowitz and Querfurth discusses mTOR
regulation and drug targeting in AD. The authors focus on nuances for targeting mTOR in
therapies including specificity for disease/region/and timing, pleiotropy, personalized therapy
with relation to the effects of genetic factors, and the role of lifestyle factors and interventions.

>

Figure 1 /

www.frontiersin.org

FIGURE 1. Metabolism in Alzheimer's Disease. Research and review articles discuss the role of
hormone response to meals, lifestyle factors on brain function with respect to mTOR, PPAR, PS1,
ABAC7, and APOE. All of which regulate glycolysis/glucose and lipid metabolism,
mitophagy/autophagy, and mitochondrial function. Created with BioRender.com.

Several other articles discuss the role of specific metabolic pathways in AD. Zhang et al. reviewed
the role of glycolytic metabolism in brain resilience in AD. The authors highlight the correlation
between glycolytic flux, AB, and tau accumulation in humans, where decreased glycolytic
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function Is assoclated with higher pathologles. In a separate review article, Kyrtata et al, discuss
glucose transport In AD with particular focus on glucose transporter (GLUT) deficiencles In AD.
The authors discuss the timing of changes to GLUT expression and glucose uptake In brain
through rodent studies and how this relates to the timing of onset of A pathology.

An additional review presents the effect of slalometabolism on brain health and AD. Rawal and

- Zhao discuss the role of sialic acids in brain function and neuroinflammation. The novelty of this
pathway in AD is the identification of slalic acid binding Ig-like lectin 3 (CD33) as a genetic risk
factor for AD through GWAS.

examined. Alkawa et al. used mice with haplodeficiency of ABCA7 to detefmine the response to
Immune modulation with lipopolysaccharide (LPS). The authers
ABCA7 had activated lipld metabolism pathways, This study
Between metabolism and neuroinflammation. Morris et al. describes the role of meal stimulated
hormone response through the incretin pathway in cognitive function and brain volume. The
authors report that in human AD subjects, a higher meal-stimulated response of insulin, glucose,
and peptide tyrosine was observed. Brain volume significantly correlated negatively with insulin,
C-peptide, and glucose-dependent insulinotropic polypeptide (GIP). These articles highlight the
role of diverse metabolic pathways in brain health, aging, and AD.

A focus on genetic risk factors and metabollsm was discussed through a review of APOE in AD by
Husain et al. The authors focused on the role of APOE in lipid transport and interactions with AD
pathologies (such as tau and A). Other genetic components of AD include mutations in
presenilin (PS) in familial AD, and PS has a role in mitochondrial function. Contino et al.
examined the role of PS deficiency on neurons and astrocytes derived from mice. Thelr prior
studles showed mitochondrlal deficits in mouse embryonic fi sts, but in the current study
no effects were observed on similar endpolnts. This study h the Importance of model
systems used for study.

Mitophagy and autophagy are implicated in AD and are the focus of many therapeutic initiatives.
Tran and Reddy discuss deficlencles In autophagy and mitophagy In AD. The authors focus on
metabolic drivers of autophagy/mitophagy deficlencles, the Influence of aging, and how these
pathways influence AD pathologles.
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SYMPTOMS
Slgns and sympioms

The course of Alzhaimer's Is generaily described in three stages,
WIth a progressiva pattern of cognitive and functional Impalrment.
{25](15] The threa stages are described as eariy or mild, middle or
moderate, and late gr severe.[25][13] The disease Is known to target
the mpp""—"’m:?‘s.whi:h Is assoclated with memory, and this is
respansiile for the first symptoms of memory impairment. As the
discase progresses co does the degrea of memory Impalrment.[13]
-

>
-

First symploris

Stages of atrophy In Alzhelmer's,

The first symploms are often mistakenly attributed to aging or
stress.[R6] Dotalled heuropsychological testing can reveal mild
cognitive cifficeilies up to eight years before a parson fulfills the
ciinical criteria for rfilagnosis of Alzhelmer's disease.[27] These early
symptoms can aifect the most complex activities of daily living.[28]
The most noticcable deficit Is short term memory loss, which shows

up as Gifficuily In remembering recently learned facts and inability
to acqulre now Information.[27]{29]

Subtie probiems with the executive functions of attentiveness,
planning, fiexibility, and abstract thinking, or impairments in
semantic memory {(memory of meanings, and concept relationships)
can also be symptomatic of the early stages of Alzheimer's disease.
[27] Apathy and depression can be seen at this stage, with apathy
remaining as the most persistent symptom throughout the course of
the disease.[30][33] The preclinical stage of the disease has also
been termed mild cognitive impalrment (MCI).[29] This Is often
found to be a transitional stage between normal aging and
dementia. MCI can present with a variety of symptoms, and when
memory loss is the predominant symptom, it is termed amnestic MCl
and is frequently seen as a prodromal stage of Alzhelmer's disease.
[32] Amnestic MCl has a greater than 90% likelifiood of being
assoclated with Alzhelmer's,[33]
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Alzheimer's Symptoms
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HISTORY OF DEMENTIA

Dementia has octurted in human history long before it was named. In

about 2000 B.C.; tha ancient Egyptians were already aware that
memoary declines &s people age.’ |

Pythageras (570-495 B.C.), a doctor and mathematician in Greece,
classified a lifetinie of human into six stages; infancy (age 0-6),
adelescence (age 7-21), adulthood (age 22-49), middle age (age 50—
62), scneszence {6g2'63-79), and old age (age 80 or older). Of these
stages, sen2zcence and old age were regarded as a declining phase
of mind ang boily, and some people who survive 1o this time, were
expected to degenerate in mind to a level of suckling baby and finaliy
become stunid. Higpocrates (460-370 B.C.), a doctor in Greece,
believed that brain injury results in cognitive disorder, and Plato (428-
347 B.C.), a philoscpher in Greece, mentioned that the principal cause
of dementia is cld age itself because the mental performance is
destined to ineviiabiy degrade. On the contrary, Marcus Tullius Cicero
(106-43 B.C.), a philosopher, politician and jurist in Rome, pointed out
that ageing does not always cause the decline of mental
performance, except in people with weak will. In brief, he indicated
that demeritia is not an inevitable consequence of agelng';.:/f =4

Around the 2nd century A.D., Aretheus, a doctor in Turkey, described
dementia by grouping it respectively into delirium, a reversible acute
disorder of cognitive function and dementia, an irreversible chronic

disorder.

The medical and scientific study on dementia suffered a setback with
the decline of the Roman Empire in the 5th century and reduction in
financial aid. Subsequently, theocracy dominated the Middle Ages, as

4 b
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of dementia is a first step to eliminate the widespread social stigma
and promote public health. We are in the 106th year since the
introduction of the term, ‘Alzheimer’s disease’, which is the most
common form of dementia. The recent developments in dementia
study from the remarkable progress in science and medical
technology, have led to outstanding advancements in epidemiological
investigation of disease, determination of causes, and diagnosis and
therapeutic techniques. Despite the limited effectiveness of

medicines, innovative improvement through continued research is
expected in the future.

Awareness of the past is required to understand the present status of
dementia and obtain insights for the future.

In this paper, we review the etymology and history of dementia,
percepticns on dementia in the past, and the historical developments
leading to the terminology of Alzheimer's disease.

Go to:

ETYMOLOGY OF DEMENTIA
/

The word ‘dementia’ appeared first in the recoﬁ of mankind in around
600 A.D. Saint Isidore (560-636 A.D.), the archbishop of Seville, used
the term ‘dementia’ for the first time in his book, ‘Etymologies’’ The
term has its origin in Latin, and is formed from the prefix ‘de’, which
means a deprivation or loss; root ‘ment’, which means mind: and
suffix ‘ia’, which indicates a state. In short, dementia refers to 'a state
out of mind'.

Goto:
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RS m THE PROGRESS OF NAMING

Mm&ner‘s Mse is named after the widely known doctor who

- focused on the study of neurosyphilis and vascular dementia. He
~ reported the first case to the acade mic world. As Alzheimer's disease

is common in contemporary medicine, the origin and progress of
u mm Alzheimer M are described in detall MLALIRI17 1808

. ng-class family of Kassel, Gerrany on
e d‘ four dﬂldten was daad when Auguste
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what kind of food she ate during a meal, she replied that she was

f::‘ijnl? feP'naCh'. 'although‘ eating pork and cauliflower. She was unable
. he): tc’member the qb;ects she had looked at. When it was difficult
answer Alzheimer's questions, she repeatedly stated, "So to

speak..l lost myself” In the evening, symptoms became more
intensified.

Alzheimer diagnosed the case as ‘presenile dementia’.

Thr.oughout her hospitalization in the mental hospital, despite loud
crying offensive behaviors to others, once in a great while, she would
behave politely and kindly to people around her. By day, she had to
stay in the bath filled with water to calm her down; and by night, to
protect her, she had to stay in an isolated r that was securely
locked. On one occasion, she left the rgom, and started running away

while shouting puzzling words; "l don't stab myself. | will not stab
myself”

For continuous observation, Alzheimer made Auguste stay in the
hospital. However, the medical expenses were too much for Karl. He
visited his wife as often as possible, while struggling to cover the
cost. He often demanded moving her to a more affordable facility.
Alzheimer intervened in the situation, and allowed Auguste to be
continuously treated in the Frankfurt m?ﬁﬁzspital, but in
exchange, requested possession of all her medical records and her
brain on her death. Karl gave his signed consent.

In 1903, Alzheimer moved to the mental hospital affiliated with
Munich medical school via Heidelberg at the invitation of Emil

Kraepelin (1856—1926).
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Following his departure, in 190
She mumbled repeatedly to h
alone, and She was unable to
her own including eating.

5, Auguste deteriorated in condition.
erself, was unable to get out of her bed
conduct any regular daily activities on

Alzheimer SUmmarized in detail the process and aspects of the
memory dec;hne in her medical records. He described her symptoms
as progressive cognitive disorder, local neurological symptom,
hallucination, delusion, and psychological social disability.

Finally, she lost all cognitive ability, and succumbed to septicemia and
pneumonia on April 8th 1906. She was 55 years old at the time. The
brain of the patient was sent from Frankfurt to Munich together with

the medical records. Alzheimer set to conduct a biopsy of her brain
immediately.

Alois Alzheimer (1864-1915)

Alois Alzheimer was born in Marktbreight, a small Bavarian city in
southern Germany on June 14th 1864. His father worked in a notary
office, his first wife died of puerperal fever 2 years before the birth of
Alzheimer, leaving only one son. After a while, he remarried an aunt
of the son; they had 6 sons and daughters, and Alzheimer was the
oldest child. When Alzheimer young, the parents moved to a
place where educational conditions were better for their children.
Especially, Alzheimer showed a remarkable talent in science, and was
trained in medical schools of Berlin, Tubingen, and Wurzburg
University. He showed enthusiasm for observation of microtissues
through a microscope and anatomy. In 1887, he graduated with

honors from Wurzburg medical school.

# [
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severai abnarmal belaviors such as short-term arnnestic discrder,
gisorientation ane Gysphrasia. Alzheimer studied her symptoms
thoroughlyfor yrars. -

In the suriner ¢f 7902, a year after his wife's death, Kraepelin (who
taught Niss! whila .a eidelberg) invited Alzheimer to join himn in
collaborative rasearch. Alzheimer accepted the invitation and moved
to Heidelberg irmediaiely. Despite having the cpportunity to meet
Nissl again; = ycar later, in 1903, he moved his practice to the hospital
aifiliated with Munich medical school along with Kraepelin.

The palient died 4 yaars after Alzheimer left Heidelberg. As agreed,
Alzheimier obiained the patients' brain and medical records. She
became tha first patient with Alzheimer's disease.

First, he conducted a biopsy of brain to investigate the correlation
petween the medical records and the patient's syrptoms. He found
that the cerebral cortex was generally thinned. The region that
controlled memory, language, judgement, andthinking was severely
impaired. Sonile placues were fermed intleurons, and tangles were
found in nerve fibers. At the time, the consensus among medical
doctors was that senile plaque could be found in 70-year-old patients,
while occurrence cf neurofibrillary tangles was a new observation.
Considering her age, both findings were exceptional.

Currently, this case would be diagnosed as early-onset Alzheimer's
dementia. As Alzheimer's dementia is not likely to develope before
65-years of age, it is difficult for such early-onset Alzheimer's
dementia to account for >10% of total earlyonset Alzheimer's disease.

On Kraepelin's encouragement, on November W Alzheimer

el -2
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at the time.

The handwritten medical records and the interviews with Auguste

WEre not read since 1909. However, 87 years later, we are able to
access these records.

Franz Nissl (1860-191 9)

Franz Nissl was beri in Frankenthal, Germany. Thecdor Nissl, his
father, wanted him to be a priest, but he entered Ludwig Maximilian
University of Munich and became a doctor, and then majored in
psychiatry.

Because of his interest in neuropathology, Niss! deveioped various
staining methods while conducting a study on the cerebral cortex.
The biggest outcome of his work was the 'Nissl stain'’.

Nissl carried out a study with Bernhard von Gudden his teacher in
Munich that invoived the care of Prince Otto who suffered from
mental iliness. Meanwhile, Gudden was found drowned with Ludwig
I, King of Bavaria, who was Gudden's patient at the same time in
1886; hence, Nissl had to look for a new occupation. Prince Otto was

the younger brother of King Ludwig II.

In 1889, Nissl moved to Frankfurt where he met Alois Alzheimer. He
conducted a study with Alzheimer for 7 years. Despite being 4 years
senior to Alzheimer, Nissl helped and encouraged him as a friend to
perform both clinical treatment and bésic research simultaneously.
Nissl became a witness at his wedding. Alzheimer took Nissl's

advice, and they made progress together with the study on cerebral

arteriosclerosis, epilepsy, and dementia, etc.

Flaaad e
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DIAGNOSIS

PET cscan oy s
l0ss of Fu mthn Srain of a Person with Alzhelmer's disease showinrg a
5 u.u..‘.la:? 1D the temporai lobe

Alzhelmurs tlzessa Is usuall
medical hister:, vistery fro
The presence ar ~har
features and the abs

diagnosiz.f100)(103)

y diagnosed based on the person's.

m reiatives, and behavioral cbservations.
acteristic neurological and neuropsychologlical
ti:\;:e of alternative conditions supperts the

; ool Jsidvanced medical imaging with computed
f_???gm?h}.' {<7) or magnetic resonance Imaging (MRI), and with
Sigie- i-‘l‘?’-"?‘. coiszion computed tomography (SPECT) or pcsitron
emisslon ~Omograpiy (PET), can be used to help exciude other
cerebral pathelegy or subtypes of dementia.[102] Morcover, It may
predict conversien from prodromal stages (mild cognitive
Impairment) te Alzheimer's disease.[103] FDA-approved
radlopharmiaceqiiest diagnostic agents used in PET for Alzheimer's
disease are flarbatapir (2012), flutemetamol (2013), florbetaben
(2014), and flortaucipir (2020).{104] Because many insurance
companios in the United States do not cover this procedure, Its use
in cilnlca! practice is largely limited to clinical trials as of 2018.[105]

Assessment of Intellectual functioning including memory testing can
further characterise the state of the disease.[1] Medical
organizations have created diagnostic criteria to ease and
standardise the diagnostic process for practising physicianrs.
Definitive diagnosis can only be confirmed with post-mortem
evaluations when brain material is available and can be examined
histologically for senile plaques and neurcfibrillary tangles.[105]
[106]

Criteria

There are three sets of criteria for the clinical diagnoses of the
spectrum of Aizheimer's disease: the 2013 fifth edition of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5); the
National Institute on Aging-Alzheimer's Association (NIA-AA)
definition as revised in 2011; and the International Working Group
criteria as revised in 2010.[33][105] Three broad time periods, which
can span decades, define the progression of Alzhelmer's disease
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from the progiiae : .
s Breciaital iinse, to mild cogritivo Impalrment (MCH),
fiored byl ..._.-v_‘.t.‘;_cr'-.: disense dementla.[107]

e S : . \
ﬂg:::}; Q‘:‘:u_‘ ff’o’m_alns ara most commonly impaired in AD—
Sifantition auage. perceptual skills, attentlon, motor skiils,
listeq | o, b D"“'Fm solving and executlive functional abllitles, 2s

sted in the fourth text revision of the DSM (DSM-IV-TR).[108] |

(T8

The D5M-5 definas criterla for probable or possibie Alzheimer's for
both majer and mild neurocognitive disorder{109]{110J{111] Major
or mild neurezsgnitive disorder must be present along with at least
one cognitive deficit for a dlagnosis of eiiher probable or possibie
AD.[103][112] Fer major neurocognitive disorder due to Alzhalmer's
disease, proliniile Alzhelmer's disease can be diagnosed if the
individual has genctic evidence of Alzheimer's{113] or if 2wo or more
acquived sognitlve deficits, and a functional disabllity that Is not
from another dizorder, are present.[114] Otherwise, possible
Alzheimer's digeasa can be diagnosed as the diagrosis foilows an
atypical route.[2i5] For mild neurocognitive disorder due to
Alzhelmer's, probable Alzhelmer's disease can be diagnosed if there
Is genetic evidence. whereas possible Alzheimer's disease can be
mat If all of the fcllowing are present: no genetic evidence, decline
i beth learning and memory, two or more cognitive deficits, and a
functional disabtiity not from another disorder.[2109][116]

The NIA-AA criteria are used malinly in research rather than in
clinical assesaments.[117] They define Alzheimer's disease through
three major stages: preclinical, miid cognitive Impairment (MCl), and
Alzhelmer's dementia.[118][119] Diagnosis-in the preclinicai stage is
compiex and focuses on asymptomatic individuals;[119][120] the
jatter two stages describe Individuals experiencing symptoms:[119]
The core clinical criteria for MCl is used along with identification of
blomarkers,[121] predominantly those for neuronal injury (mainly
tau-related) and amylold beta deposition.[117][219] The core clinical
criterla itself rests on the presence of cognitive impairment[119]
without the presence of comorbidities.[122][123] The third stage is
divided Into probable and possible Alzhelmer's disease dementia.
[123] In probable Alzhelmer's disease dementia there Is steady
impairment of cognition over time and a memory- d or non-
memory-related cognitive dysfunction.[123] In possible Alzhelmer's
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Blood tests may help your dector rule
j confusion, such ag o-thytold disorder or vitamin deficienciss.

out other potential causes of memory loss and

Mental siatus and neuropsychological testing

Your doctor may give you a brief mental status test to assess memory and other |
thiniing skille. Longer forms of neuropsychological testing may provide additional !‘J1
details about mental function compared with peopie of a similar age and education 1
level. These tests can help establish a diagnosis and serve as a starting point to track 4
the progression of symptoms in the future. : b

Brain imaging iy

Images of the brain are row used chiefly to pinpoint visible abnormalities related to
conditions other than Alzheimer's disease — such as strokes, trauma o tumors — that .
~ may cause cognitive change. New imaging applications - currently used primarily in v
~ major medical centers or In clinical trials = may enable doctors to detect specificbrain

drain ~n. res l‘ﬂﬁlﬂﬂ!ﬁhlfﬂ“&?llﬂﬂ?
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ABSTRACT

Childhood anemia is highly prevalent worldwide. Improving the
hemoglobin level of preschool age children could yield substantial
benefits in cognitive and psychosocial development and overall
health . While evidences based overal] recommendations for
reducing childhood anemia in high anemia prevalence countries are
available, there is no experimental evidence of community centered
education and counseling programs, as a route to improve
acceptance of iron supplement, demonstrating beneficial effects of
anemia outcomes. We report on the evaluation protocol of a
complex education intervention led by the community lay health
worker and delivered to mothers of 12 to 59 mother old anemic
children living in and visiting village day care in 3 large district of

southern india. /



INTRODUCTION

| voluntarily chosen this project work mainly concerned with
nations health status by selecting a sample of area which is
particularly economically backward selection of the
community. To undergo this project through its report. We
can help the nations health by making facilities to such
People. Which is badly needed to improve the nation
development is one angle for development of any country.
Health and education are the two events like to eyes of a
man. If these two events uplifted definitely that nation will
definitely be a developed nation.

We the students of llird year MICROBIOLOGY went to a
survey in PRASHANTHI NAGAR, GUNTAKAL.



DEDICATION

This project work is selected oh humanity
grounds to choose children below 5 years.
How best their health status particularly in a
slum dwellers, Is a sort of my best activity
dedicated to my beloved teacher.



BACKGROUND

Over 1.6 billion people worldwide suffers from anemia and
approximately 80% of the burden of this disorder is borne by
individuals living in South Asia and Africa.

Anemia is associated with a significant
economic burden accounts for 68.4 m illion years lived with
disability (8.8% of total for all conditions), increase maternal
and perinatal mortality ,and countributes to global morality.

The prevalence of anemia in india is
particularly high, where 50% of reproductive age women 59
% of pregnant women, 25% lof men, 40 % of adlosecent
girls,and 70% of children under five years are anemic.

The etiology of childhood anemia in limited
resource settings in multifactorial, but in india it is mainly
attributable to iron and other micronutrients deficiencies.
Iron deficiency anemia is associated with cognitive and
psychromotor retardation in children, and trails of iron
supplements in iron deficient children demonstrated

improved outcomes.

The major cause of IDA in india is inadequate iron intake due
to both low dietary iron content of food and inadequate

dietary animal poitein.

major cause of IDA in india is inadequate iron intake due to
both low dietary iron content of food and inadequate dietary

animal poitein. /
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ESTIMATION OF HEMOGLORIN INJHE QIVEN WARD NQ.00

MEN
S.NO
1

2

10
WOMEN :-
11
12
13
14
15
16
17
18
19

20

NAME OF 114 PATIENT

SOMU

RAJU
VEERESH
UDAY
KRISHNA
ARJUN
MANIKANTA
ROHIT
RAJESH

PULAIYAH

MOUNIKA
SIRISHA
VINDYA
SHABNAM
NAGAPADMA
SHIVANI
AOPORVA
SUBHASHANI
PADMAIJA

SADIYA

% OF HEMOGLOBIN

172
14
15
13
11
12
10
14
16

15

14
13
13
13

10

12
12
13

11
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CHILDREN BELOW 5 YEARS :-

S.NO NAME OF THE PATIENT % OF HEMOGLOBIN
21 SURESH 13
22 SUNIL 14
23 ESWAR 12
24 SRIKANTH 15
25 MANO) 14
26 VENKAT 13
27 PANKAJ 14
28 HARI 15
29 KARTHIK 13

30 PRAKASH 12 /



DISCUSSION

This trail is designed to evaluate the effectiveness of an
intervention intended to improve an anemia cure rates
in anemic children living in ward 6 of Prashanthi nagar,
Guntakal . The extensive study of secondary endpoints
will be used to identify possible weak points in the
compliance to intervention delivery uptake. This
evaluation is one of the few large randomized trails
evaluating the impact of an education and counseling
intervention to reduce childhood anen'y/ﬁrevalence.
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