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Exemplar - 4
Onthebasisof their observationsof external char acter sclassify the plants, into monocots
and dicots.
Introduction :

Thisisanexemplar of learning experiencesthat has been devel oped with theaim to devel op the kil
of classifying angiospermsby observing external characterslikeroot system, venation, number of seeds
leaves(cotyledons) and flowers, which leadsto conceptua understanding that plantsarevery much diverse
in nature and plantswhich bear seedsin fruits can be classified into monocotsand dicots. Thisexemplar
providesconcrete experiencesto learnersand theteacher actsasfacilitator. It aimsto build an environment
inthe classwhere students have ampl e opportunity to go tofield, collect sample, observe charactersand

then classfy, thiswill hel p the studentsin saf learning.

Expected L earning Outcomes :

Classifiesthe plants bearing seedsinside fruits, as monocots and dicots based on their external

characters.
Previous concepts of students :

e  Studentskonw that different plantshavedifferent venation, root systems
Prior planning by teacher :

e Teacherinitiatesthe studentsto collect the different typesof plant saplingslike maize, paddy,
grass, beans, green gram, ground nut etc.. or available small weeds of different root system,

alongwith flowers(if possiblewith seeds).
e  Teacher may provide some seeds of above plants soaked in water and hand lens.
L earning experience for students:

Theteacher initiatesthe discuss on among the students by giving following activities.

e  Teacher asksthe studentsto describetheroot systemsin plantsand seperate them.

Studentsanswer that in some plantsroots are bushy arising from the same placefromthebase
of stem and in somethereismain root from which small roots arise and seperate the plants
accordingly.

e Teacher asksthe studentsto observethe pattern of veinsleaves of seperated plants.

Students observe and may answer that in one group of plantsveinsarearrangedin parallel and
inother groupitislike net work. They use hand lensfor observing back side of leaves/ or by
tracing leaveson the paper with pencil.
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Teacher asksthe studentsto observe theflowersand count the number of petals.

Students count and observethat in one group flowershave petals 3/ 6 and in other group they
have4or5/8or 10......

Teacher providesthe soaked seeds of collected plantsand asksthemto split the seed into two
by smplypressing.

Students see that some seeds cannot be split into two and some can be. They usethe hand lens
to observe seedsfurther.

Planning for activity :

Teacher givesopportunity to raise questions by students.

Classismadeinto 3to 5 groups, each group isprovided with the appropriate collected material,
hand lens and soaked seeds.

Doing activity :

In each group studentswill observethe external characterslikeroot system, veins pattern,

number of petalsin flowersof the collected plants. They aso observethe seedsof therespective
plants.

Studentsareinitiated to observeroot system whether they are busny or onemain root with small
hars.

Based on above charactersteacher introducesthe termsfibrousroot system & tap root system.

Studentsareinitiated to observe veins pattern in leaves, whether they are paralle or net like
arrangement.

Teacher introducesthetermsparallel venation & reticulate venation.

Studentsareinitiated to observe the number of petalsit they arein 3 or multiples of three and
thenif they arein4 or 5 or multiplesof 4 & 5.

Studentsareinitiated to observethe seeds, if they are having two seed | eaves (cotyledons) or
oneby smply pressing them.

Students can begiven freedomto record their observationsof theactivity intheir ownway.

Teacher may initiatethe studentsto record their observationin thetable.

S. No.

Name of the . Seed
Root System | VeinsPattern | No. of Petals
Plant Cotyledons
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Analysis of the data :

Each group presentstheir observation and findingswith the other group and comparestheir own
findingswiththem.

After discussion each group draws conclusion and record them by asking/ raising questionslike

Doall plantswhich have one seed |eaf have sameroot systems, veins pattern and number of
petals?

Dodl plantswith two seed |eaves have sameroot systems, veins pattern and number of petals?

Self assessment :

After the completion of the activity, Teacher asksthat how they can classify the plantsbearing
seedsinfruits, into two groups.

The studentsanswer that the plantswith one cotyledon seeds have characterslike bushy root
system, parallel veinsand 3 or multiple of 3 number of petals.

The studentsal so answer that the plantswith two cotyledons seedshave charactersliketap root
system, net work veinsand number of petalsas4 /5 or multiplesof them.

After discussion teacher introducesthetermsthat the plants bearing one cotyledon in seedsare
caled“monocotyledons’ and the plantsbearing two cotyledonsin seedsare called dicotyledons.

Teacher initiatesto makethefollowingtable:

Character M onocotyledons Dicotyledons

Root System

Vendion

No. of petalsinflowers

Teacher poses the following questions :

What arethe characteristics of monocot plants?
Namethe monocot plantsin your surroundings.
What arethe characteristicsof dicot plants.

Give some moreexamplesfor dicot plants.
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Assessment Questions :

1) Mangotreeisadicotyledon, you can seethefollowing characteristicsinit. ( )
a) Fibrousroot systemand parallel venation
b) Fibrousroot system and reticul ate venation
¢) Taproot system and reticulate venation
d) Taproot system and parallel venation
2) Grasshasfibrousroot system, choosethe correct combination. «C )
a) Penetrate deep into soil
b) Prevent soil erosion
¢) Absorbswater from upper layers of soil

d) Absorbswater from undernesth layersof soil

A) aandb B) bandc C) bandd D) aandd

3) ldentify themonocotyledon plant. ( )
a) Palm
b) Castor
c¢) Coriander
d) Ground nut

4)  Number of seed cotyledonsin plantswith tap root system. ( )
a1l b) 2 c) 3 d) 4



ddzgo - 8oid APGryedh 85 SrYEd)

Exemplar - 5

Science Learning at Upper Primary Sage ‘Using a
clinical thermometer to measure the body
temperature’

I ntroduction :

Thisisan exemplar of learning experiencesthat has been signed with theaimto devel op the skill of
measurement of temperature among studetns. M easurement, using the appropriate tool properly, isan
important science processskill. Thisexemplar providesalearner centred experiencewheretheroleof the
teacher isjust asafacilitator. It aimsto build an environment in the classwhere the students are expected
to be proactive and not just responsiveto teacher’ squestions. Teacher isexpected to be open to students
input whilegently undging them towardsthe desired | earning outcomes. Thiswill increase student’ssense
of ownership over their learning.

Expected L earning Outcomes :

e  Conductssmpleinvestigationsto seek answersto queries.
(Ex: What isthe average body temperature of normal human beings?)
e Measuresand Calculates

(Measures body temperature using clinical thermometer and cal cul ates the average body
temperature)

e  Exhibitsvaluesof honesty and cooperation.
Prior knowledge of students:
e  Senseof touchisnot awaysareliable guideto the degree of hotnessof an object.

e Temperatureisameasure of the degreeof hotness of an object.

Prior planning by teacher :

Collects sufficient number of clinical thermometers, antiseptic solution/ water for cleaning the
thermometers, cloth/ tissue paper for wiping thethermometersdry after cleaning.

L earning experience for students:
Introducingthetopic:

Theteacher initiatesthe discussion among students by asking ‘if you arenot feeling well, how isit
found whether you havefever or not? . Some students may respond that by touching theforehead. At this,
some students may recollect the prior learning that the sense of touch isnot dwaysareliableguidetothe
degree of hotnessof an object. Most other studentswould say that thermometer isused for finding out if
aperson hasfever or not. They may recollect their experiencesof thermometer being used by adoctor or
by their eldersat home. (In case there are some studentswho have not seen athermometer earlier, the
teacher should take carethat their peersdo not makefun of them).
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Theteacher may help to take the discussion forward by asking ‘ using thermometer reading, how
doesadoctor decideif aperson hasfever? . ‘What isthe normal temperature of human body? . Few
students may correctly respond that the normal temperature of human body is 37°C, whereas othersmay
giveother vauesor many not giveany valueat al. Theteacher may usethisasan opportunity to helpthe
studentsto decidethat they would liketo do the activity of finding out the average body temperature of
norma humanbeings.

Theteacher at thisstage hel psthe studentsto form groups of four / five students each (the students
should be given freedom to form groups themsel ves, however without making it obvious, the teacher
should gently interveneabit to ensure that each group i s heterogeneous. Al so ensurethat some students,
who already know how to measure thetemperature using clinical thermometer, are evenly distributed
acrossgroups).

Planning for Activity :

Discusswith students* how should wedesign thisactivity? . Givethem ample opportunitiestoraise
guestionsamong themselves- It wedon't do it thisway, but thisway, wouldn't it be better / correct, how
will it affect observations?. Facilitatethem to arrive at the conclusion that prior to doing thisactivity, they
need to befamiliarised with thethermometer and learn how to read athermometer.

Each group ishanded over one clinical thermometer and the precautionsto be taken to prevent
damageisdiscussed (If thermometer hitsagainst some hard object, it can break and mercury may spill out
whichisatoxic substance.

Doing Activity :
a) Familiarisation with thermometer :

In each group, the students hold the clinical thermoneter in their hands one by one and examineit
carefully. They describeand discussthelr obervationsregarding the structure of the giventhermometer.

Withthehelp of teacher, sudentsconsolidatetheir observationswith* A clinical thermometer consists
of along, narrow, uniformglasstube. It hasabulb at oneend. Thisbulb containsmercury. Outsidethe
bulb, asmall shining thread of mercury can be seen. Thereisscale on thermometer which readsfrom
35°Ct042°C. Some students may point out that somethermometershavetwo scales. They may be
explained that Indiahasadopted the celsiusscale, indicated by °C. The other scaleisFahrenheit scale
(°F) (with therange 94°F - 108°F) whichwasin useearlier.

b) Readingathermometer :

Thegtudentsthenlearntoread athermometer. First, they may notethetemperature differenceindicated
between thetwo bigger marksand a so note down the number of divisions(shown by smaller marks)
between these marks. Through discussion among themselves, they understand that if the bigger marks
read one degree and there are five divisions between them, then, one small division can read
1/5- 0.2° C. For reading temperature, they learn to check thelevel of mercury thread in the stem of
thethermometer and the scal ereading corresponding toiit.

Fig. 4.2 A clindeal thermomeler
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c)

To help the studentslearn the correct way of reading thethermometer, theteacher may ask ‘isit ok to
hold thethermometer by itsbulb whilereadingit?, “how the thermometer should be held while

readingit? . Studentslearnto read the thermometer keeping thelevel of mercury along theline of
Sgnt.

Theteacher provides opportunity to the studentsto assessthemselvesif they havelearnt to read the
scale of thermometer correctly. Heretheteacher isusing assessment aslearning for students. The
students attempt thefollowing question; comparetheir answerswith their peersand self correct :

Write down thereadingsof four different clinical thermometersshowninthefigurebelow :
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Measuring Temper ature:

The students now do thefollowing stepsto measurethetemperature of five of their friends. They
decided upon these stepsafter discussion amongst themsel veswith some guidancefromtheir teacher.

Wash thethermometer, preferably with an antiseptic solution and wipeit dry. Hold it firmly and give
itafew jerksto bring thelevel of mercury downto below 35° C. Placethe bulb of the thermometer
under their tonguesfor one minute. After that the thermometer may be taken out to observethe

reading. Messurethe body temperature of someof their friends (at least 5) with aclinical thermometer
and record their observations. Cal cul ate averagetemperature.
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Analysis of data and conclusion :

Each group presentstheir observationsand findings. The other groups comparetheir own findings
with that. After discussion each group drawsand recordstheir conclusionsregarding whether everyone
has same body temperature, temperature range of humanbodies, average body temperature, why isthe
range of temperature scale on clinical thermometer 35°C to 42°C?, etc. Teacher may hel p the studentsto
concludethat the temperature of every person may not be 37°C. It could be dightly higher or dightly
lower. Actually, what we call normal temperatureisthe average body temperature of alarge number of
healthy persons. Theclinical thermometer isdesigned to measure thetemperature of human body only.
Thetemperature of human body normally doesnot go below 35°C or above 42°C. That isthereason that
thisthermometer hastherange 35°C to 42°C.

Rubric for salf Assessment :

After the completion of the activity, the students may be encouraged to do self assessment on the
basisof arubric created by them prior to doing the activity. For creating the rubric, the students may be
encouraged to reflect upon what they consider important inthisactivity. Some examplesof evidencesthat
may beused as checklist are given below :

Checklist

Evidencesfor Assessment v
Collected data Washed and wi ped thermometer before use.

Jerked thethermometer carefully to bring thelevel of mercury below
35°C.

Placed the bulb of thermometer at appropriate place of the body.

Kept it therefor about one minute (uses clock to monitor time).

Read themercury level inthethermometer by holding thermometer parald
to her/hiseyesand the point to beread infront of her/hiseyes.

Measured temperature of 5 studentsfollowing correct procedure.
Washed and wiped thethermometer before the next use.
Woashed and wiped the thermometer and put sit back initscase.

Presented Data Entered names of students and temperaturesin tabular form/ other form
Stated temperaturewithitsunit, °C.

Analysed dataand | Realised that the body temperature of every personisnot thesame.
dreweondusions | Reqfjsesthat the temperature of human bodiesinin therange 35-42°C.
Found that for ahealthy person, normal temperatureisaround 37°C.




ddzgo - 8oid APGryedh 85 SrYEd)

Rubric for Assessment by Teacher :

Theteacher may create an assessment rubric using some/ al of followingin additionto the evidences
used in students self assessment rubric.

Evidences for Assessment 4
Provides Answersquestionsrelated to the procedure, such as,
Explanations e  Why washthermometer before and after use?

e Why bring mercury level below 35°C?
e Why placeit under thetonguefor one minute?
e [sthetemperatureof al the studentsthe same?

AsksQuestions | Showsinterest/ curiosity in getting related knowledge, such as,
e Why mercury isusedinthermometer?

Vaues/ attitudes/ | Collaborates, cooperates and shares during group work.
Takesand recordstemperature of 5 students honestly.

Handlesthermometer carefully to prevent damagetoit.

Takes careto wash and wipethermometer before and after each use.

Extending the learning :

During the course of discussionsamong students, some students may raise the queries, such as,
‘ Supposewe have to measure the temperature beyond therange of clinical thermometer, how will wedo
it?, * Arethereany thermometerswhich haveagreater rangethan clinica thermometer? , etc. Theteacher
informsthe classthat they would try to find answersto these queries on the next day. The studentskeep
thinking and look forward to attending the science period the next day.

The students may also be encouraged to take up small projectsfor further extending their learning :

e  Wherecanthermometer be placed, other than under tongue, for measuring the body temperature?
(Studentsmay find out from adoctor / nurse or search oninternet).

e  What arethe body temperatures of animals such ascow, camel, dog, cat, parrot, etc?How is

their temperature measured? (Students may find out from farmers, pet owners, veterinariansor
search oninternet).

e Aretherevariationsin body temperature acrossage groups?
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Photosynthesis
Photosynthesi sisaunique processinthegreen plants. Inthe presence of Sunlight the Chlorophyllous

plantsassimilatetheinorganic carboni.e. CO, from atmosphereand fix in theform of organic carboni.e.
carbohydratereleasing Oxygen.

Light

Light

S
Chlorophyll Chiorophyl

1)
2)

I

6CO, + 12H,0 CH,0, + 6H,0 + 60,T

6 1276

Chloroplast isthe Photosynthetic apparatus.

Photosynthetic mechanism completesin two stages/ reactions/ phases.

1. Light Phase 2. Dark Phase
Light Reactions:- inthegranaof the Chloroplast.
Dark Phase—occursinthe of the Chloroplast.

Light Phase/ Light Reactions/ Photochemical Phase

Thisphaseislight dependent. The Chlorophyll moleculesa ong with accessory pigmentsformsan
unit of Photo harvesting Complex. Light energy activatesthe Chlorophyll moleculeand hel psinthe
rel ease of eectron. Thereleased e ectron hel psin the Phosphorylation of ADPto ATPand reduces
the NADPto NADPH,. Apart from the above changes hel psin splitting water molecule and
releaseoxygenfromit.

Dark Phase

Itisessentially aBio-chemical / Bio-synthetic phasewherein organic carbon (CO,) isfixedinthe
form of carbohydratei.e. Glucose. Utilizing theenergy formed (ATP& NADPH,) during thelight
phase. Thisphasedo not requireany light, henceit iscalled dark reaction—reaction independent
of light.

ATP Formation

ATP [AdenosinAdenafine Tri Phosphate] isan energy rich molecule.
Indl organismstheATPis produced during the oxidation of food i.e. during cellular respiration. The

energy liberated during the oxidation of organic moleculesin the processes of Glycolysisand KrebsCycle,
hel psin reducing theADPmol eculestoAT Pby Phosphorylation process.

Thiscellular respirationleadsto ATPformation dueto oxidative phosphorylation.

Theuniquefeature of the green plantsisthe conversion of light energy / solar energy into chemical

energy during photosynthes sisnotable. Theassimilatory power formed during thelight phase/ light reaction
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/ photochemical phaseisdueto the photoexcitation of the electron from the chlorophyll moleculeand
subsequent transport inthe granaregion through different energy moleculesleadsto theformation of ATP.
Hencetheformation of ATPduring the photosynthesisisinfluenced by thelight - the processiscalled as
“Photo Phosphorylation”.

Double Fertilization - Triple Fusion
Thisprocessisuniquefeature of theAngiospermic Plantsonly.

During the devel opment of embryo sac with gametophytic cells, consistsof seven cellswith eight
nuclei inthe ovule[megasporangium] at maturity of theeight nuclel formedinthebegining 4 nucle arethe
micropolar end & 4 cellsat the chalazal end. One nucleus each from the pole movestowards centre and
fusetoformadiploid nucleus- called as Secondary nucleus[thefirst fusion]. After theentry of 2male
nuclei, onenucleusfusewith egg cdl to form zygote and another mal e nucleusfusewith secondary nucleus
toform Primary Endosperm Nucleus (PEN).

Thus, thereisinvolvement of threefusionsin theprocess- triplefusion [First fusion, 2 polar unclel
fuse, second fuson maenucleuswith egg cell, third fus on maenucleusfusion with secondary nucleus|. As
both themalenuclel (gametes) take part inthefertilization process. Itiscalled as* Double Fertilization™.

Terminator Seeds

Terminator seedswereinitialy devel oped asaconcept by USAgriculture Department & Multinationa
seed compares. That the seeds that they sell cannot be resown. Terminator technology (Genetic use
restriction technology GV RT) - themethod proposed for restricting the use of genetically modified plants
by causing second generation seedsto be sterile - suicide seeds.

GM Plants

Genetically modified/ biotech crops- are plantsused in agriculture - the DNA of which hasbeen
modified using genetic engineering methods. In most cases, theaimistointroduceanew trait tothe plant
which doesnot occur naturally inthe species.

Soyabeen, Maize, Yam & Cotton, Herbicide Tolerence, Insect resistance etc..
advantages- reduced chemical pesticides usageincreased crop yield.
In 1995 Bt Potato former profit

Bt cotton.
Tomato - Flavour saver, longer shelf life.
Goldenrice(9RRI) __VitaminA

Pesticides

Pest : A destructive organism that attacks crop, food, live stock etc.

Pesticides are substancesthat are meant to control pests. In general, apesticideisachemical or
biological agent that deters, incapacitates, killsor otherwise discouragespests.
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Themost common (Appr. 80%) are herbicides, most pesticidesareintended to serveasplant protection
products, Project plantsfrom weeds, fungi or insects.

Insecticides, Herbicides & Biopesticides

Biopesticidesare certaintypesof pesticidesderived from such natural materialsasanimals, plants,
bacteriaand certain minerals.

Biopesticides are biological or biologically - derived agents, achieve pest management in an
environmentaly friendly way.

Advantages: 1) Cheaperthan chemical pesticides.
2) Noharmful residuesproducedi.e. bio degradable
3) Moreeffectivethan synthetic pesticidesinthelong term.

Antigens and Antibodies :

The ABO blood typeswere discovered by Karl Landsteiner in 1901, for which hereceived the
Nobe Prizein Physiology or Medicinein 1930. A blood type (also called ablood group) isaclassfication
of blood based on the presence and absence of antibodies on the surface of red blood cells (RBCs).

Bloodgroupantigens are carbohydrates that are attached to proteinsor lipids. An antigenisa
substanceforeign to the body that causes animmuneresponse. In human blood there aretwo antigensand
antibodies. Thetwo antigensare antigen A and antigen B. Thetwo antibodiesare antibody A and antibody
B. Theantigensare present in thered blood cellsand the antibodiesin the serum.

TheABO blood group system involvestwo antigens and two antibodies found in human blood.
Regarding the antigen property of the blood all human beings can be classified into 4 groups, those with
antigen A (groupA), those with antigen B (group B), those with both antigen A and B (groupAB) and
those with neither antigen (group O). The antibodies present together with the antigensarefound as
follows

1) AntigenAwithantibody B

2) AntigenBwithantibody A

3) AntigenAB hasnoantibodies

4)  Antigennil (group O) with antibody A and B

Thereisan agglutination reaction between similar antigen and antibody (for example, antigen A
agglutinatestheantibody A and antigen B agglutinatesthe antibody B).

e Blood group AB individuashave both A and B antigenson the surface of their RBCs, and their
blood plasmadoesnot contain any antibodiesagaing either A or B antigen. Therefore, anindividud
with typeAB blood can receive blood from any group (with AB being preferable), but cannot
donate blood to any group other than AB. They are known asuniversal recipients.

e Blood group A individuashavetheA antigen on the surface of their RBCs, and blood serum
containing IgM antibodies against the B antigen. Therefore, agroup A individual canreceive
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blood only fromindividuasof groupsA or O (with A being preferable), and can donate blood to
individualswithtypeA or AB.

e Blood group B individualshavethe B antigen on the surface of their RBCs, and blood serum
containing |gM antibodies against theA antigen. Therefore, agroup B individual can receive
blood only fromindividua sof groupsB or O (with B being preferable), and can donate blood to
individualswithtypeB or AB.

e Blood group O (or blood group zero in some countries) individualsdo not haveeither A or B
antigens on the surface of their RBCs, and their blood serum containsIgM anti-A and anti-B
antibodies. Therefore, agroup O individual can receiveblood only from agroup O individual,
but can donate blood to individuals of any ABO blood group (i.e., A, B, Oor AB).

e If person (receiver) receivesblood fromaperson (Donor) whose blood group isnot matching
with own blood, then thered blood cellswill belinked together, like bunches of grapes, by the
antibodies. The agglutinated red blood cellsbresk after awhileand their contentsleak out and
becometoxic. Thisclumping of Red blood cells could lead to desth.

Univer sal donors-Blood group ‘O’ and Universal recipients- Blood group ‘AB’.
Cloning :

Cloningistheprocessof producing geneticaly identical individual sof an organismether naturally or
artificialy. Cloningin biotechnology refersto the processof creating clonesof organismsor copiesof cells
or DNA fragments (molecular cloning). Beyond biology, theterm refersto the production of multiple
copiesof digital mediaor software.

Inbiology, cloning isthe processof producing similar populationsof geneticdly identica individuas
that occursin nature when organisms such as bacteria, insects, plantsor animalsreproduce asexualy.

Cloning of any DNA fragment essentially involvesfour steps:

1) Fragmentation - breaking apart astrand of DNA

2) Ligation-gluingtogether piecesof DNA inadesired sequence

3) Transfection—inserting the newly formed piecesof DNA into cells

4)  Screening/selection —selecting out the cellsthat were successfully transfected with the new
DNA

Organism cloning (also called reproductive cloning) refersto the procedure of creating anew
multicellular organism, genetically identical to another. In essencethisform of cloningisan asexua method
of reproduction, wherefertilization or inter-gamete contact does not take place. Sheep Dolly wascreated
using reproductivecloning.

Human cloning isthe creation of ageneticaly identica copy of ahuman. Thetermisgenerally usedto
refer to artificial human cloning, whichisthe reproduction of human cellsand tissues. Two commonly
discussed types of theoretical human cloning are therapeutic cloning and reproductive cloning. Human
cloningisnot permitted dueto ethical issues. Therapeutic cloning would involvecloning cellsfrom ahuman
for useinmedicineand transplants, andisan active areaof research, but isnot inmedical practiceanywhere
intheworld, as of 2014. Two common methods of therapeutic cloning that are being researched are
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somatic-cell nuclear transfer and, more recently, pluripotent stem cell induction. Reproductive cloning
would involve making an entire cloned human, instead of just specific cellsor tissues.

Lymphatic system :
Thelymphatic system consistsof lymph vessals, ducts, nodes, and other tissues.

Thelymphatic sysemispart of theimmune system. It dso maintainsfluid balanceand playsarolein
absorbing fatsand fat-soluble nutrients. Around 2 litersof fluid leak from the cardiovascular systeminto
body tissuesevery day. Unlikeblood, thelymphatic fluidisnot pumped but squeezed through thevessels
whenweuse our muscles.

Lymphisaclear fluid that isderived from blood plasma.

Thelymphatic or lymph systeminvolvesan extensive network of vessdl sthat passesthrough almost
all our tissuesto allow for the movement of fluid called lymph. Lymph circulatesthrough the body ina
similar way to blood.

Thesenodesswdll inresponsetoinfection, dueto abuild-up of lymphfluid, bacteria, or other organisms
andimmunesystemcells.

e  Thelymphatic system playsakey roleintheimmune system, fluid balance, and absorption of
fatsand fat-solublenutrients.

e Aslymphvessasdrainfluid from body tissues, thisenablesforeign materia to beddliveredto
thelymph nodesfor assessment by immunesystem cells.

e  Thelymphnodesswell inresponseto infection, dueto abuild-up of lymph fluid, bacteria, or
other organismsandimmunesystemcells.

e  Lymph nodescanasobecomeinfected, in acondition known aslymphadenitis.
Thelymphatic system has threemain functions
e Itmaintainsthe balanceof fluid between the blood and tissues, known asfluid homeostasis.
e [tformspart of thebody’simmune system and hel psdefend against bacteriaand other intruders.
e |tfacilitatesabsorption of fatsand fat-soluble nutrientsin the digestive system.
Tonsils

Intheback of themouth, therearetonsils. These producelymphocytes, atype of whiteblood cell,
and antibodies.

They haveasdirategic position, hanging down from aring forming thejunction between the mouth and
pharynx. Thisenablesthem to protect against inhaled and swallowed foreign bodies. Thetonsiisarethe
tissuesaffected by tongllitis.

Notochord and Vertebral column :

Notochord isaflexiblerod like structure that formsthe main support of the body in the lowest
chordates, whilevertebra columnistheseriesof vertebrae, separated by disks, that enclosesand protects
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thespinal cord, and runsdown the middle of the back in vertebrate animals. In humansmore mesodermal
cellswrap around the Notochord forming vertebral column.

Thevertebrae arethe bonesin the vertebral column of backbonethat protectsthe spinal cord and
supportsthe body. The notochord on the other hand isamesodermal structure of thefoetus. In later
vertebrate development, it becomes part of the vertebral column. The vertebrae are the bonesin the
vertebral column of backbonethat protectsthe spinal cord and supportsthe body.

Thymus:

Thethymusgland isalymphatic organ and an endocrinegland that isfound just behind the sternum.
It secreteshormonesandiscrucia intheproduction, maturation, and differentiation of immuneT cdlsltis
activein devel oping theimmune system from before birth and through childhood.In humansthe thymus
appearsearly infetal development and continuesto grow until puberty, after whichit beginsto shrink. The
decline of thethymusisthought to be the reason T-cell production decreaseswith age.

Thethymusiscomposed of two identical lobesand islocated anatomically inthe anterior superior
mediastinum, infront of the heart and behind the sternum. 1t secreteshormone’ Thymosin' andiscrucid in
theproduction, maturation, and differentiation of immune T cells.

Therearetwo typesof lymphocytes, T cellsand B cells. T lymphocytesmaturein‘ Thymusgland’ and
B lymphocytesdevel op and maturein‘BoneMarrow’.

Kidney Transplantation :
Thekidneys

e Removeureaandliquid wastefrom the blood in theform of urine. Ureaismade when foods
containing protein, such asmest, poultry, and certain vegetables, are broken down in the body.
Ureaiscarried intheblood to the kidneys.

e Baancesdts, dectrolytes such aspotassium and sodium and other substancesinthe blood
e  Produceerythropoietin, ahormonethat aidstheformation of red blood cells
e Regulateblood pressure

e Regulatefluid and acid-base balancein the body to keep it neutral. Thisisneeded for normal
function of many processeswithinthe body

When thekidneysstop working, renal failureoccurs. If thisrenal failure continues (chronicaly), end-
stagerenal diseaseresults, with accumulation of toxic waste productsin the body. Inthis case, either
dialysisor transplantationisrequired.

Some conditionsof the kidneysthat may result in End Stage Renal Disease (ESRD) include:;
e  Repeated urinary infections
e  Kidney failurecaused by diabetes or high blood pressure

e Polycystickidney disease or other inherited disorders

e  Glomerulonephritis, whichisinflammation of thekidney’sfiltering units

e  Hemolytic uremic syndrome, araredisorder that causeskidney failure
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e L upusandother diseasesof theimmunesystem
e  Obgructions
Treatmentsfor End-stage Renal Disease

Thetreatmentsfor end-stagerena disease arehemodialysis, amechanical processof cleaningthe
blood of waste products; peritoneal dialysis, in which waste products are removed by passing chemical
solutionsthrough theabdomina cavity; and kidney transpl antation.

However, while none of thesetreatments cure end-stage renal disease, atransplant offersthe closest
thing to anormal life because the transplanted kidney can replacethefailed kidneys. However, it also
involvesalife-long dependence on drugsto keep the new kidney healthy. Some of these drugs can have
severesdeeffects.

Kidney Transplantation
Kidneysfor transplantation comefrom two different sources: aliving donor or adeceased donor.
The Living Donor

Sometimesfamily members, including brothers, sisters, parents, children (18 yearsor older), uncles,
aunts, cousins, or aspouse or closefriend may wishto donateakidney. That personiscalleda“living
donor.” Thedonor must beinexce lent hedlth, well informed about trangplantation, and ableto giveinformed
consent. Any healthy person can donate akidney safely.

Deceased Donor

A deceased donor kidney comesfrom aperson who hassuffered brain death. The Uniform Anatomical
Gift Act allowseveryoneto consent to organ donation for transplantation at thetime of desth and allows
familiesto provide such permission aswell. After permission for donation isgranted, thekidneysare
removed and stored until arecipient has been selected.

Blood TypeTesting :
Thefirst test establishesthe blood type. Therearefour blood types: A, B, AB, and O. Everyonefits

into one of these inherited groups. The recipient and donor should have either the same blood type or
competibleones, unlessthey are participatingin aspecid program that alow donation acrossblood types.
Thelist below showscompatibletypes:

e [ftherecipient blood typeisA Donor blood type must beA or O

e |[ftherecipient blood typeisB Donor blood type must be B or O

e Iftherecipient blood typeisO Donor blood type must be O

e [ftherecipient blood typeisAB Donor blood typecanbeA, B,AB, or O

TheAB blood typeisthe easiest to match becausethat individual acceptsall other blood types.

Blood type O isthe hardest to match. Although peoplewith blood type O can donateto all types,
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they can only receive kidneysfrom blood type O donors. For example, if apatient with blood type O
received akidney fromadonor with blood typeA, the body woul d recognize the donor kidney asforeign
and destroy it.

TissueTyping
The second test, whichisablood test for human leukocyteantigens (HLA), iscalled tissuetyping.

Antigensare markersfound on many cellsof the body that distinguish each individual asunique.
Thesemarkersareinherited from the parents. Both recipientsand any potentia donorshavetissuetyping
performed during the eval uation process.

Toreceiveakidney whererecipient’smarkersand thedonor’ smarkersall arethe sameisa“ perfect
match” kidney. Perfect match transplants have the best chance of working for many years. Most perfect
match kidney transplantscomefrom siblings.

Cross-match

Throughout life, the body makes substances call ed antibodiesthat act to destroy foreign materials. If
there are antibodiesto the donor kidney, the body may destroy thekidney. For thisreason, when adonor
kidney isavailable, atest called across-match isdoneto ensure the recipient does not have pre-formed
antibodiesto thedonor .

The cross-match isdone by mixing therecipient’ sblood with cellsfrom the donor. If the cross-match
ispositive, it meansthat there are antibodies agai nst the donor. The recipient should not receivethis
particular kidney unlessaspecial treatment isdone before trangpl antation to reduce the antibody levels. If
the cross-matchisnegative, it meansthe reci pient doesnot have antibodiesto the donor and that they are
eligibletoreceivethiskidney.

Cross-matchesare performed several timesduring preparation for aliving donor transplant, and a
final cross-match isperformed within 48 hoursbeforethistypeof transplant.

Ser ology

Testing isalso donefor viruses, such asHIV (humanimmunodeficiency virus), hepatitis, and CMV
(cytomegalovirus) to select the proper preventive medications after transplant. Thesevirusesare checked
inany potentia donor to help prevent spreading diseaseto therecipient.

Transplant Surgery

Thetransplant surgery isperformed under genera anesthesia. The operation usualy takes2-4 hours.
Thistypeof operation isaheterotopic transplant meaning thekidney isplaced in adifferent location than
theexisting kidneys. (Liver and heart transplantsare or thotopic transplants, inwhich thediseased organis
removed and the trangplanted organ is placed in the samelocation.) Thekidney transplantisplacedinthe
front (anterior) part of thelower abdomen, inthe pelvis.

Theoriginal kidneys are not usually removed unlessthey are causing severe problems such as
uncontrollable high blood pressure, frequent kidney infections, or aregreatly enlarged. The artery that
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carriesblood to thekidney and thevein that carriesblood away issurgically connected to theartery and
vein aready existing inthe pelvisof therecipient. The ureter, or tube, that carriesurinefromthekidney is
connected to the bladder. Recovery inthe hospital isusually 3-7 days.

Complicationscan occur with any surgery. Thefollowing complications can occur ofteninclude:
e  Bleeding, infection, or wound healing problems.
Damaged kidneys

Transplanted
kidney

Kidney Transplant

Differences in structure between a:

Motor neurane Sensory neurone
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1. Long axon 1. Short axon
2. No receptor 2. Receptor
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4. Many short dendrons 4. One long dendron
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o Difficulty with blood circulationto thekidney or problemwith flow of urinefromthekidney.
These complicationsmay require another operation to correct them.

The parasympathetic nervoussystem (PNS) controls homeostasis and the body at rest andis
responsible for thebody’s"rest and digest” function. The sympathetic nervoussystem (SNS) controls
thebody’ sresponsesto aperceived threat and isresponsible for the“fight or flight” response.

Autonomic nervoussystemisthepart of the nervous systemthat invol untarily regulatesinterna body
functions. Additionally, the autonomic nervous system can befurther subdivided into two divisions:
the sympathetic nervous system and the par asympathetic nervous system.

Both of these systems control the same group of body functions, but they have oppositeeffectsonthe
functionsthat they regulate.

The sympathetic nervous system preparesthe body for intense physical activity and isoftenreferred
to asthe fight-or-flight response. The parasympathetic nervous system has amost the exact opposite
effect and relaxes the body and inhibits or slows many high energy functions. The effects of the
parasympathetic nervous system can be summarized by thephrase‘rest and digest’.

The sympathetic division causesthe heart to beat faster and more strongly, the blood pressuretorise,
respiration to accel erate, rel easesblood sugar from theliver and adrenalin from the adrenal glands.

The parasympathetic division and the Vagus nerve d ow the heartbegt; reduce blood pressure, produces
responsestypical of periodsof rest and relaxation. The parasympathetic respondsin such away asto
restore calm and it conservesthe body’ senergy.

Sagefright includeskneesand hands shaking, heartbesating faster and faster, perspirationincreasing
on the pamsand face, the stomach having unpleasant fluttering or hollow fedlings.

THE AUTONOMIC NERVOUS SYSTEM

The part of our nervous system that influences our internal organs

The sympathetic
nervous system

'FIGHT AMD FLIGHT'

The parasympathe-
tic nervous system

'REST AND DIGEST

Dilates pupils ~—=— Constricts pupils il
% Inhibits flow of saliva Stimulates flow of saliva > T A
e Accelerates heartbeat —8— Slows heartbeat 5 A

Dilates bronchi —=— Relaxes bronchi

Inhibits digestion
Relaxes rectum

This part of our nervous system makes us
active

Stimulates digestion
Contracts rectum

This part of our nervous system makes us
calm
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These symptomsare caused by the sympathetic nervous system’ sresponse to the person’ sfear of
standing & speaking beforeagroup.

Gut — The Second Brain :

Theenteric nervous systemisoften referred to as our body’s second brain. There are hundreds of
millions of neurons connecting the brain to the enteric nervous system, the part of the nervous system that
Istasked with controlling the gastrointestinal system. Thisvast web of connectionsmonitorstheentire
digestivetract from the esophagusto the anus. The enteric nervous system isso extensivethat it can
operate as an independent entity without input from our central nervous system, although they arein
regular communication.The network of neuronsinthegut isasplentiful and complex asthe network of
neuronsin our spinal cord, which may seem more complex just to keep track of digestion. The centra
nervous systemisin communication with the gut viathe sympatheti c and parasympathetic branches of the
autonomic nervous system. The autonomic nervous systemistasked with thejob of regul ating the speed at
whichfood transitsthrough the gut, the secretion of acidin our stomach, and the production of mucuson
theintestinal lining. The hypotha amic-pituitary-adrend axis, or HPA axis, isanother mechanism by which
the brain can communicate with the gut to hel p control digestion through the action of hormones.

L eptin :

Leptinisacell-signalling hormonevital intheregulation of appetite, food intake and body weight.
Studies have shown that an absence of leptinin the body or leptin resistance can lead to uncontrolled
feedingand weight gain.

M echanismsand actionsof leptin
L eptin actsasahormonethat modul atesthe size of the adiposetissuesin the body. It regulatesfood

intake and body weight. L eptin a so acts on specific receptorsin the hypothalamusto inhibit appetite
through both counteractive and stimul atory mechanisms:

e Leptincounteractsthe effectsof afeeding stimulant rel eased inthe gut called neuropeptideY as
well astheeffectsof acannabinoid neurotransmitter called adandamidewnhich stimul ates gppetite.

e Leptinasopromotesthe synthesisof an appetite suppressant called &melanocyte-stimulating
hormone

L eptin also playsanimportant rolein regul ating and modulating the onset of puberty. For example
undernourished and thin women take longer to reach puberty than heavier girls. Thin girlsoftenfail to
ovulateor release an egg from an ovary during menstruation cycles. Reproductive growth and fat stores
arethereforevitd intheregulation of reproduction.

Ghrédin:

Ghrelinisproduced by the stomach. Among its numerousfunctions, ghrelinincreases appetiteand
stimulatesthe release of growth hormone.

Ghrelinisahormonethat isproduced and rel eased mainly by the ssomach with small amountsalso
released by thesmall intestine, pancreas and brain.

Ghrelin hasnumerousfunctions. Itistermed the‘ hunger hormone’ becauseit stimulates appetite,
increasesfood intake and promotes fat storage. When administered to humans, ghrelin increasesfood
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intake by up to 30%; it circulatesin the bloodstream and acts at the hypothal amus, an area of the brain
crucid inthecontrol of appetite.

Cholecystokinin and Secretin :

Cholecystokininissecreted by cellsof the upper small intestine. Itssecretionisstimulated by the
introduction of hydrochloric acid, amino acids, or fatty acidsinto the ssomach or duodenum. Cholecystokinin
stimul atesthe gallbladder to contract and rel ease stored bileinto the intestine.

1) Cholecystokinin: Thishormoneisapeptidethat isproducedintheentero endocrinecells. They
aredistributed inthe stomach, thefirst part of the duodenum, the gallbladder and the pancress.
Cholecystokinin helpsdigest fat and protein. Whenitispresent, digestive enzymesfromthe
pancreas and bilefrom the gallbladder are rel eased into the duodenum. At the sametimeit
promotes satiety (suppressing hunger fedings).

2) Secretin: Thisisahormonethat was only discovered in 2007 as an osmo-regulator of the
kidneys, the hypothdamusand the pituitary gland. Secretinissecreted by S-cellsintheduodenum.
It stimulates pancregtic amylaseand lipaseto work optimally. When acid containing food contents
leave the stomach, secretin rel ease cause the pancresti ¢ cell sto send bicarbonaterich secretions
into the duodenum, which hel p to regulate the pH in the duodenum to be optimal for digestion.
Whilefood isentering theduodenum, thereisaco-operation between the effects of secretinand
theeffect of cholecystokinin that rel easesbileinto theduodenum. Thisway foodiseasier digested
and thepH iskept optimal by secretinfor all the digestive enzymesto work optimaly.

Germ-plasm theory :

August Weismann (1834-1914) wasaneo-Darwinian biol ogist who proposed the germplasm theory
inhisbook Das K eimplasma. According to histheory, germplasm, which isindependent from all other
cdlsof thebody (somatoplasm), istheessentia eement of germ cells (eggsand sperm) andisthe hereditary
materia that ispassed from generation to generation. Thisview contradicted Lamarck’stheory of acquired
characterigtics, which wasapreva ent theory of heredity of thetime. Although the detailsof the germplasm
theory have been modified, its premise of the continuity of hereditary materia isthebasisof the modern
understanding of the processof physica inheritance.

ObjectionstoWeismann’sGermplasm Theory:

Germplasmtheory iscriticized mainly for its specul ativeness(i.e., it lacksany experimental support)
and asofor itsideaof determinantsand their segregation during cleavageandfor itsfailurefor explaining
causesof asexual reproduction and regeneration.

Significance of Weismann’s Ger mplasm Theory:

1) Theideaof continuity and immortality of germplasm prepared the ground for the continuity of
chromosome or DNA from one generation to the next.

2) Itmadeground for the understanding of the concept of particul ateinheritance of Mendel.

3) It providessome clue about genes (determinants) which residein chromosomesand represent
somepart of animal body.
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4) Thegreatest contribution of thistheory, according to the embryologistsisthat it proposesthe
divison of germplasm and somatopl asm during cleavage of the zygote during theembryogenesis.

Allelesareapair of alternativeformsof agene. Each geneispresent intwo alternativeforms, each
caledandlele Eachallelecontrolsasingletrait. Traitscan be either dominant or recessive. Talnessina
plantisadominant trait, controlled by adominant alleleandisrepresented by “T” (capital). Shortnessina
plantisarecessivetrait, controlled by arecessivealleleand isrepresented by “t” (small).

Deviations of Mendel laws :
Inmonohybrid inheritanceratio of F2 generation 3:1 may be modified duetofollowing geneinandlde:
1) Lethd gene—1:2
2) Incompletegene—1:2:1 (Red: Pink:White)
3) Codominance- AB groupinHumans
DihybridF2 Ratiois9:3:3:1ismodified dueto
1) Complimentary genes-9:7
2) Supplementary genes—9:3:4
3) Epidatic/Inhibitor gene—13:3
4) Duplicategenes—15:1
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CCls
CEDAW

CPCR

Cr. PC
CRIN

CcwcC
DCPU
DHR
FIR
ICDS

ICPS

IPC
JJ Act

Abbreviations

SICR O

Child Care Institutions MLC
The Convention on the NCPCR
Elimination of all forms of
Discrimination Against Women NEHS
Commission for Protection of NGO
Child Rights

OP3CRC
Criminal Procedure Code
Child Rights Information
Network
Child Welfare Committee OPs
District Child Protection Unit POCSO
Department of Health Research
First Information Report PTSD
Integrated Child Development SCPCR
Services Scheme
Integrated Child Protection SIPU
Scheme UNCRC
Investigation Officer

UNICEF

Indian Penal Code

Juvenile Justice (Care and
Protection of Children) Act

Medical Legal Care

National Commission for
Protection of Child Rights

National Family Health Survey
Non Government Organisation

Third Optional Protocol to the
Convention on the Rights of the
Child on a communications
procedure

Optional Protocols

Protection of Children from Sexual
Offences Act

Post Traumatic Stress Disorder

State Commission for Protection
of Child Rights

Special Juvenile Police Unit

United Nations Convention on the
Rights of the Child

United Nations International
Children's Fund
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