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There are two types of cell walls in plants

(Figure 1 - 4) as follows:

e The primary cell wall: It is made of
cellulose and hemicellulose. This
wall is formed after each cell
division. After cell division, middle
lamella is formed between the two
daughter nuclei. Then primary cell
wall is formed by depositing of
cellulose and hemicellulose at the
two sides of the middle lamella.
The middle lamella is responsible

for the cementing of cells with each

.Other. The primary walls are present
parenchymgy cells,
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wm.ltufmby

0{? p10IVIT s

s dalad Y oAls O Al gy,
i

‘—g}“"f-“ )‘J..?ﬂ\

N

il PJ\ g)\.d\ Llag a8

A3 334 L.:c\

alal) Aglas ‘-&-‘S“ alal) ¢\ac| A
Sy U“"‘MAA\
\ds...,)u\.\.d\u,!a.\\)_ul\ e i diy,
:‘,,3-\}\5(2

e Sk gb 1P (oAl laall e
Saall 138 S0 jebluanis sl
Luisy) 3y .L,u"a Pl U8
On ey Aagia O5ST el
Shall osSh & Ol o
apdy Dbl G i ddaud g (A5
ol A s o s
oo gl A gl dsial
Sl aag ey LA Gl

iyl DAY i Al
Agaplil ) N

)h ‘“u")h 4-u.x. "dn'




<LVl @le nd duwbulg ‘u:;l_;u-

quberin OF el b Garsadl Oiall (5

u:: sides of the il Al Dl s e
rhe prnciPl® g, b U Jlall s
Mcellwa-“ Saall aasi Aeed )l 4SS
.f m"‘"‘“ghgmn g ol O Ao giadl Ayl
e oAl dpadinlSlyl LAl
O demenis, < s WL Al
e sl Ay 3ol a8 Catal
3o Ly Ol LA (8 ) (00
o Galld) e de giad) 45600 el
Agasl I LAY b




Plasma mcmhranc
urrounded by

cells, plasma

1l
membranes were present under the €€
are characterized

All the living cells are S

plasma membranes. In plant

walls. Plasma membranes
by the selective permeability property- It
allows for the passage of certain molecules
from outside of the cell to its inside and
vice versa and prevents other molecules.
Also, plasma membrane surfaces are
characterized by the presence of many
sensitive receptors. These receptors act as
sensors for the presence of certain
important chemicals such as hormones

outside the cell. All cell organelles such as

mitochondria, plastids, cell vacuoles,
Golgy, apparatus, endoplasmic
reticulum....etc  are  surrounded by

membranes. These membranes have the
same structure of plasma membrane
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to MOSAic models plasma
_e consists of lipids and proteins
.s. These molecules are connected
other by 10 covalent bonds. Lipids
B ol ,,camngedmthc form of two
. ouous  layers ie in the form of
. bilayer. The thickness of the
59,4 Jayers is 3 nanometer (nm). The
< function of lipids layers is preventing
W of the water soluble molecules.
ch lipid molecule has two ends¢ a polar
Ve ophil (hydrophilic) end that directed to
de of the membrane surface and a non
l)whobw (hydrophobic) end that
: ected tomndememembrane Also, each
e has two tails; one of them is
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first part is called vacuolar cytoplas
includes endopasmic reticulum?
bodies and nuclear envelope. The

part is called cytosole and contains cell

organelles such as mitochonderia¢ PlaSﬁds‘
ribosomess lysosomes...etc. Cytoplasm
contains large ratio of water (about 80
90%). Also it contains organic acids (such
as fatty acids and amino acids)« fats and
proteins. Cytoplasm usually contains cell
vacuoles. Small young cells such as
meristematic cells contain small vacuoles.
Old cells contain large cell vacuoles which
fill up most of the inner cell cavities. In this
case« the cell nucleus is present at one of
the cell corners. Cell vacuoles are filled
with cell sap which contains numerous
types of ions (calcium¢  sodiums
potassium....etc), amino and fatty acidse
proteins¢ carbohydrates and pigments. Cell
vacuoles are played an important role in i
process of osmotic balance of the cell
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Peroxisomes  are small 5 s

produced and breakdown

t types of enzymes tha
ze some

t use
contain differen

molecular oxygen 10 oxidi

ids i and
materials like fatty acids 10 the cell
and other harmful

detoxification of alcohol

substances.

Ribosomes

Ribosomes are small bodies. They are
present free in the cytoplasm or attached to
the membranes of the rough endoplasmic
reticulum. Also, they are present in the
cavities of mitochondria and chloroplasts.
They are made of ribosomal RNA (rRNA)
and proteins. Ribosomes are consisting of
two unequal parts; a large part called large
subunit and small part called small subunit
(Figure 1 - 18). In prokaryotes, the
ribosomes have precipitation coefficient
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Chromatin substance: Chromatin

material consists of DNA and

proteins. Chromatin material

represents the chromosome building

materials (Figure 1 -20).

Nucleolus: Most of eukaryotiC
cells contain 1-3 nucleoli per cell.
Sometimes  their numbers  are
reached ~many thousands. The
nucleolus disappears during cell
division and reappears at itsend. A
nucleolus consists of a collection of
long and thin chromosomes folds
(Figure 1 — 20). These folds contain
groups of ribosomal genes. The
collection of fold is called nucleolar
organizer. Studies of the electron
microscope proved that nucleoli are
not surrounded by a membrane« but
are  surrounded by  immature
ribosomes. The function of
nucleolus is the production of
nbosomcs Under the electron
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Size

Number of

cells

Cell wall

Nucleus

Cell vacuole

DNA

Cell organelles

and multicellular like
animals

walls made of

il
Plants have €€ lignin,

cellulose, hemicelluloses,
subrin.
Fungi have cell walls made of chitin.

Organisms have true nuclei. The
nucleus consists of nuclear envelop,
chromatin  reticulum, nuclear
membrane and one or more nucleoli.

Plants have cell vacuoles

DNA united with proteins forming
chromosome.

prokaryotes

Smaller

Unicelular like bacterig
multicellular like Noszo,
Oscillatoria -

Cells have cell walls made of
peptidoglycan

Organisms  lack

nuclei.

organizeq

Cells lack cell vacuoles

The cells have circular DNA
f:alled nucleoid. The nucleoid
18 not surrounded by nuclear
envelop. The cells also have

afiditional extra smaller
circular DNA called plasmids.
The cells lack contains

membrane bounded organelles

Have ribosomes.
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Stages of mitotic division $ gl o Jal e

The mitotic division consists of 4 phases or 5| o §f i glal £ (ya & yiaal) JLEY)
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1. Prophase stage: In this stage: 4 O 2
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cenainregioncauedcemmmcr N eany JReRs

primary construction. The thregs are B Gy opag i) (e
Wmm.mﬁmmmm I KV DTS AR
e BtEy e S Gl e S
0 Which micrpey - S Y e 6,8 Py
P!quy Py SEhn ol Sl osa o dadal
S0 odapie s 0 thicknegs ol aay dlaud)




- Bascic Prr’:};r’p{es of Bl10109Y s

begin originat€ at the
s« spindle fibers
of

The spindle fibers
cell poles. In animal cell

" irs
are developed from WO pa

i joles
centrioles. [Each pair of centrio

A he
migrates to one of the W0 poles. T'
nuclear membranes and nucleoli begin

disappear in the cytoplasm.

1) Metaphase: The nuclear membranes
and nucleoli are completely disappeared
in the cytoplasm. The chromosomes are
arranged at the cell equator (Figure 2 -
1). At this stages the chromosomes
reached their maximum thickness and

minimum length.

2) Anaphase: This
splitting of the centromeres of all

stage begins by

chromosomes. This causes separation of
sister chromatids of each chromosome
from each other. Then Spindle fibers
begin contracted causing migration of
sister chromatids towards the cell poles
(Figure 2 -1), Each chromatid migrates

in thls

case daughter Called

chromosomg chomms Daughter
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i At telophase stages the

r;) Telophase:
 migrated daughter chromosomes
~ reached the cell poles. Now the
Ay . GG  chromosomes
,eparated into two equal and

~ identical groups. Each group is
Jocated at one of the two poles
(Figure 2 —1). The lengths of these
daughter chromosomes are
*, increased progressively while their
" thickness decreased. Then the
mclc.ar envelope is reappeared
.kmmnd each daughter chromosome
~ group. Therefore« two  daughter
nuclei are formed at the two poles
o ~ of the cell, each of them having the

oet ~ same chromosome number like
‘ parent nucleus. Nucleolus is
formed in each daughter nucleus.
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Bascic Principles of Biology

important and active stage in the process of . g e ) s, LW Q
cell division. It consists of three periods; G235 S Gl tdal ey Q‘O,S;;J‘
G1. S and G2 periods. Cells geoematsd 5 35 o Tlell o pu gy o
from telophase are unable 10 pe-rform e Lo gia) e SO Al 1 .
mitosis because they contain un-replicated Lie S chaudiia e R

daughter chromosome: each of them
& duisitae g SU salall aalg Ay S oy

consists of one chromatid. The chromatin =~ g Qs
MOSOMES (g G O am A sil) e gusgay

material of these daughter chro iy
must be replicated in order t0 perform (Y — Y JSH)AN (o fdl ) o
another nuclear division (Figure 2 -2). Th.e ot miam Auidles SN Bl sum gy,
3 i ication 18 -
process of chromatin material rePhC:d = s 5 saill Aa ye) Gl ¢y dal ey
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i Aaje) S (@A Jdia sy

(gap-1 stage or pre-synthesis stage S T
(synthesis) and G2 (gap-2 or postsynthesis) s ye s Y5 52l ) s (Gl
> (R PV B R

as follows:

e InGl period:thcccllpreparesfor Dlaal LlAN ¢35 G1 :\h)-qi .
DNA and chromatin replication. 2505 UL I, Gall 2l

e In S period: the replication of DNA

Lall s e - 4 §
and chromatin takes place. -4 TRt el

L ya) i sisiay S0 34
e In G2 period: replication is

division
Cytoplasmic (Cytokinesis) oa b szl ALY

The process of cytoplasmic division begins 3 |
o late the anaphase and completed at the Ayl i e Py sisadl it e B

end of telophase. In animal ces e A s sy 6 a0 s
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b- Second meiotic division (meiosis'll): It

consists of four stages as follows:
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|) Second prophase (prophase-
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II): The nucleus contains ONE
me sel (haploid set). : 4 ‘ k
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Chromosomes o ‘U-‘lé' :
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and thicker (Figure 2 -3)-
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2) Second metaphase (metaphase-
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equatorial plane of the cell. s i  aall LI gy
Centromere f

3 it pyagay S
chromosome divides,

mrant

>

2 d‘."""}‘J )S-h ;G)S K

3) Second anaphase (anaphase. Shla s S 400N Lflaiiy) s ) (1
mmlmtooneof .(O_‘&)w

9 S tcpheg Hn! 'i‘sm Lagall A (¢
M Chromatigs ey o ¢ AR Q) i,
S L ekl oV g, Gl Ll
st OO e Y sy g ko

H.i-.!idz”ﬂ B s s




'U‘j)'l‘.,:i““ f\‘ﬁ‘ﬂ Q“H
.%‘%@)‘UJ.HQ,_

wmnitoﬁcandmeioﬁcdivisons

e Meitotic division Meiotic division
S_'i of | Consists of one divisions Consists of two divisions; first
! A and second meiotic divisions.
| Keeps the chromosome number | Reduce  the  chromosome
& m _one generation  to | number.
‘fpdmes duces somatic cells Produces gamete cells.
. ssing Over OCCurs. Consists of 5 substages.
o Crossing occurs during the
A Synapsis.
:amnpd on the | Homologous  chromosomes
e - pairs arranged opposite each
other on the equatorial plane.
t. Chromatids | Centromeres do not split. Each
poles. chromosome migrates to a pole
b opposite to the pole to which
v its homologous chromosome
migrates.

/ | chromosomes  are surrounded
| by nuclear envelopes. The

Chromatids (daughter
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Chapter nine

Animal tissues

Apimal tissues
four types of ani
b, connective, MU
ous S5V

A l-Eplthellal tissues

mal tissues;

scular and

» {issues are called covering
'.i_; v are covered all the outer
i of the animal body. In
are lined some hollow
 Their main functions are
protecting animal body as
' jon. Epithelial tissues are

 two types:
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Compound epithelial tissues: They (e I 0 () <5 Ay Ak g
consist of more than one layer of cells lee ! oil 4 JS8) Ly sl
(Figure 9 - 1). Their types are: e
¢ Stratified squamous epithelium: el m_)a w :
The basal cells appeared cuboidal : e
All Loy 4SS aclill
while the upper cells become oLl odhis. el

gradually flattened. The uppermost WMAN Loy jx3 dalalia el Ayl
cells become died and form horny
layer, .
WAl ga5 cdlas dase 4k o
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Connective tissues prope
ao

ypes of intercellular

: has two ;
i are lying in jelly

fibers
fibers. These :
like grOllnd material (Figure 9 —-2). The
i

types of connective tissues proper arc:

Jar connective tissues: This
the

e Areo
type is
presence of spaces between its cells

(Figure 9 — 2). It forms a layer

characterized by

between muscles and skin. The
tissue contains two types of fibers;
white and yellow fibers. The white
fibers are composed of collagen.
They and
interconnected bundles. The yellow
fibers are composed of elasin and
forms single fibers. These fibers are
branched and interconnected, Also,

form branched

areolar connective tissue contains

ﬁbmcmsv macroph ages
lymphocytes,

and

Fibroys Connective tissye: This
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jage: It has clear

ia], There are no

Flbro-cﬂfm“ge: [t contains

pundles of white fibers in the

ground material.

Elastic cartilage: [t contains
elastic fibers in the ground

material.

Bones: This type of connective tissue
has solid ground substances. This

substance composed  of calcium
carbonate and calcium phosphate

(Figure 9 — 4). The bone consists of
rounded structures called Haversian
systems. Each system composed of a
central Haversian canal, which is
surrounded by concentric  bone
lamellae. There are bones forming cells
(osteoblast) present inbetween the bone
lamellae. These osteoblasts are present
inside capsules called lacunae. The
osteoblastes are connected with each
Other by thin branched processes. These
m present within narrow and
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yascular tissues

s is characterized by the
of fluid ground material. It
‘| ¥ and lymph.

fluid ground material of
j ed plasma. Blood consists
corpuscles (erythrocytes),
, corpuscles (leucocytes),
‘:« s and plasma (Figure 9 —

P
i

od corpuscles or
. The cells have red
contain haemoglobin
hey are biconcave. Their
' ~ 1 is to carry oxygen to
body. In mammals,

suscles are nucleated
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. o “"'q
rmc‘l}vrw-
and monocyle- Their

fight infection and

JeucoCytes can engulf

bacteria. These

|s are called macrophages. For
s

s and neutrophils

cel
example monocyte

are phagocytes:
asma of the blood

Blood plasma: Pl

composed of 90 % water. It

contains sodium bicarbonate and

m bicarbonate, which give

potassiu

the alkaline naturc of the blood.
Also, it  contains calcium,
magnesium,  chlore, glucose,

hormones and wastes.

Blood platelets: The blood platelets are
small spindle shaped bodies. When

blood platelet exposed to air they
causes blood clotting.
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.ssues have three types:

The musClllar t1ss
U striated (smooth) muscles:
; —rhnese muscles are involuntary i.e.
lled

. movement are not contro
9 — 6).

They are found in digestive organs

and blood vessels. The un- -striated
(smooth) muscles consist of thin

elongated fibers with two tapering
ends (have spindle shape).

o Striated skeletal muscles: The
striated muscles are responsible for
movement. They are voluntary
muscles. They are characterized by
the presence of dark and light bands
(Figure 9 — 6). These muscles are
attached to the bones of the skeletal
system. Each muscle fiber appeared
cylindrical. They contain large

number of nuclei.
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, are stral

Their cells
and connected together.

pranched

lei.
in many nuc
contain
The CC“S

4- Nervous tissues

lIs of the nervous tissues receive
The cells . .
ternal and internal stimuli. They
ex
i jvities of the
i different activities
coordinate the

body.

Structure of the nerve cell

The nerve cell (neuron) consists of cell
body (cyton) and single long axis called
axon. The cell body has nucleus and
cytoplasm. It surrounded by small
processes called dendrites (Figure 9 —
7). These dendrites receive the stimuli
from other cells and transmit these

impulses to the nerve cell body. The

axon extends from the cell body and

lerminates by many small processes

called SYnaptic  terminals, These

lerminalg contain  chemjcaqls called
Woﬂlmnﬁttcrs that conduct g signal
feross o Synapse,

f‘Pl'ecen:s ¢
the connectiop between two

.ated and involuntary
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system consists of 3 types of
1 10 - 1). These types are:
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movement. i.e. Brain sends message to e S Tid el FRee
muscle for movement. They are also.
called superficial muscles because they _
are present beneath the skin. The
contraction of these muscles is quick and ~ s dS-»)t\_))']\J Ja i Ny &
strong. For this reason, they consume -3ab dlaie d.1 )
large amount of energy. Muscle cells &) jaY) o3a 25l 2
surrounded by connective tissue. These Gaaly (il g
muscles attached to bones by tendons for
example muscles of legs and arms (Figure
10~ 1). Some facial muscles are attached
to skin. Each muscle consists of three ‘<*330 <\ iy Ol M ity
parts. These parts are central part called s 3
belly, one end called origin while the
fd il gl el
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arge arteries and veins. The

e. of the heart is also

d byl
Supp(’rtc : i
nted end OF apex of the heart is
P

directed toward
5). The cardiac muscle is an involuntary,

striated muscle-

the abdomen (Figure 10 —

[n mammals, the heart has four chambers;
right atrium , right ventricle, left atrium,
and left ventricle. The atrio-ventricular
valves (AV valve) separate the atrium and

ventricle on each side of the heart.

Vascular System

The vascular system is made up of three
the
capillaries and the veins (Figure 10 — 6).

types of blood vessels; the arteries,

* Arteries are blood vessels that carry
blood, rich in oxygen, from the heart
to other parts of the body. The large
arteries have thick walls of elastic-like
tissue that enables them to withstand
the blood pressure created by the
heart’s  beating (bl iy o)
Arterioles branch into smaller vessels

called capillaries,
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Figure (10 - 6) Blood vessels
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body and return back of un-
oxygenated blood to the heart (Figure
10 - 7). The blood vessels, including
the arteries, capillaries, and veins, are ¢! 323! e 33,31
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Bastic principles :
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. Filter nitrogeno” Lealoaiuly ol e s 3

atc. from blood and excre

urine.
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o ts,
composition of blood (water, salts (3,

acids, bases)-
- consists (Figure 10 -8) T =
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urea, glucose, amino acids, ions and il ) 5 Asipal palaaly 3585l
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[mmune system

1 als have types of

,\ : two
\ . The first type is called innate
AR T QR tee 15 called
(natural) immunity:
includes two types of defence

o first defense line represents an

Innate

W that prevents invading
ﬁ:I'_. 1t includes skin and mucous
es which protect internal organs
. digestive, respiratory and urinary
o< Mucous traps most of the
s that enter the respiratory tract.
veat (3.Y) - tears (g 3+3) - saliva -

4 act as disinfecting materials 1,3}
o ¢ viruses or microbial
‘ d line of defense includes
aﬂ; For example, white
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Ihe inflammatory response
is a major

The inflammatory response i = =
component of the innate immunity (Fig

10 -10). Infection by microbial cells is
occured when a needle for example
causes injury to the skin. The injured cells
release signals such as histamine, which,
induces the blood vessels to dilate (a)
and become leakier (33is) to passes blood
to the area of the injury. Phagocytes are
escaped from the blood vessels and moves
to the area of the injury. This causes
inflammation for this area. The
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! ; are rounded bodies packed

/‘/{ L'\mph "“d‘:'. ,d white blood cells called
JlTh_vmus gland and bone
sites of developing white
(Figure 10 -12). The

attack and engulf the

macrophages
h'mph“'.‘ms'
marrow arc the
plood cells

es

macrophag - %

ading microbes ©Orf their toxins that
inv

ter the lymphatic Organs. During
en

infection, the lymphocytes

activated against specific microbe. This is

a type of acquired immunity.

may be

Acquired immunity: Acquired immunity
is a group of defenses against infection by
certain pathogen. The cure from infection
by certain pathogen causes acquired
immunity against this pathogen. This

immunity forms defense against new

infection by the same pathogen.

Acquired immunity is highly specific. In
other words, it acts only against infection
by certain pathogen not another. Any
foreign body like bacteria, bacterial

s viruses, proteins and
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.ummm ty is calleg antigen. When the
"Mmune sygten, detects forejgn bt

Cadin ghadll L sre iz e | ‘*U&ll
- ol Lo Bt] &S sl o\ -MM

ac il e Fao I R Wi |
U G, 1
< S

4acli) 1Ay il

B sy

Cpana O Lo g
~ UQM*?L“"&}“L&:M.'

B B Al i plis 0 2euy

o

DAl Gaay 3ok dacadie 4uK) eld
Ore U jear bl aa Ll Jui
pyams ol S e Gy pun g3 041
anmjae i o o i S
Lty el Sl asey iy schad

a3 LA e iy Andst S



_ e T

R,

__sonds by increasing the

M amk the invadcr
immune protein called

(e
> 02985 o] hﬂ")ﬂ‘) -‘L“

a8 ' ; ‘

o PI S ®

Mantigen  means antibody e el Zetial gy
St

- effective or specific only Aelidl el oy

 The defense cells and O Cpagl

LRSS Wres
G2 Al g gl s g
antigen and not effective ANl Ade e A
other types of antigens. The =l B Do i S P
has remarkable
- emember the antigens that it

| past and attacked them Ja¥ g sl Al Aelid) e (e g Sia
Gia oA A Zelidl A0 deld) ey
QS pinall A 3ilme laly )
Cood e Bliae Llaal ool Julai)
ve immunity is the injection the (> e Al dstid) Jaiis Lad agdgdl
4 “ &L, I pody by pre ma je antibodies. For example i cals ainal) 3 pla Bl daaly pual)
! i antibodies from their -, yain iclid) e g o) 1o i) gaall
Also, passive immunity A% e o

types of acquu-ed 1mmumty



thy™* e o T-cells: The two YPES L& 5 B- LA e e ( SO
’ s © lymph ey ¥ " (T8
T‘lymﬂ:ni‘l_' igrated 10 the 1y I: eLme ¥y Jalll @y gy g Wy
4 g 1 -
p-a0d T g other lymphatic O T g
podes. I SAN g g
developmem of B- and T-cells, n_".\\_\_—\; A ' g \-;\1; P B-L.al;c.q 3 _
. : | il
o enes are aCtivaled Lo prOdUCC c.l:ua\ u.\c_ OaaiaY) !..._ cu‘y -
e ¥ = - f g
e receptors 0 the PIASTA -y g 3 JS LA SRR
an orfaces Of these cells. All ol B : A el
mcmbr:mess &e L"“UJS'”’",)“T-A._J';U}_. 1 ,
receptors on 2 single T-cell are 5 gy
tigen < :
e (Figure 10 — 12). wie B4 o8 LOF — 1. ka8

identical to cach othet
They are capable of binding with one : | |
e of anigen and ey Al D b om0 e
recognize the same antigen. In case OF B~ o0 ZBLie (45 il s g 1fs
cells, the antigen receptors are identical 10— g 240y 45 5 (4 gu G Lad) sl

the antibody that the B-cells will secrete. |

L.)Pﬁ""y\ e L)‘lé .\;\_’ t}, C‘MJY\

03a _(J) jia g0 daclie Aaiul B- WA
salmall Jlalyl 38 e Jai Al
— Ve JS3) Caallg pll 3B WS ARy

The B-cells exert humoral immune
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h of which i$ responsible
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tivities of
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Also, it concerned with

Medulla oblongata (brain Stem)
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other
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controls involuntary act

re, heart rate, breathing (0=i5), and
), digestion. The spinal
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cord connects the brain Wi
al cord

the body. In other words, spin
rransmits and receives signals to and from
the brain. Millions of nerve fibers carry

motor information (signals) from the brain
10 the muscles, while other fibers bring

sensory information (for example touch,
pain) from the body to the brain.

The second part of the nervous system is
wmaﬂed peripheral nervous system (PNS)
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e lout of the central nervous system
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Endocrine System: Endocrine system
consists of many types of glands (Figure

10 = 17). These glands are:

Pituitary Gland: Pituitary gland consists

of two parts (Figure 10 - 18). They are a

lobes are present in a pocket of the skull
bone below the hypothalamus ( < 4
=l ). The posterior part consists
of nervous tissues. It stores and secretes
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Adrenal cortex hormones provide slow
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‘male reproductive system
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E ystems an adaptation

Ecosystems

represents any area in the nature,
‘ includes living and non-living
All the living and non-living
in an ecosystem are in continuous
i each other. The relationships
11 components of an ecosystem are
. exchange of food matters and

nonents: The non-living
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Decomposer Organisms: The decomposers
organisms are heterotrophic organisms like
bacteria and fungi. They decompose bodies of
dead plants and animals into simple

compounds.
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