


TUMORS OF THE CNS

Epidemiology of the CNS tumors:-
1-Intracranial Tumors(T) has annual incidence of CNS T ranges from
100-170/per Million persons
2-Intraspinal T has annual incidence of the CNS ranges from 10 to
20/per Million persons
3-50% of CNS tumors are primary T
4-50% of CNS tumors are metastatic T

all childhood cancers are CNS T & those differ from 20% those in adults
both in histologic subtype & location: T in childhood are likely to arise
in the posterior fossa, while in adults they are mostly supratentorial

Characteristics of CNS tumor:-
T of the CNS have unique characteristics that set them apart from T
elsewhere in the body, CNS tumors are:-
1-Histologically, the distinction between benign & malignant T may be
less important in the CNS than in other organs! But Why ???!!!!
#Because of 3 reasons:-
A)the infiltration of most T (even the low-grade CNS T, which show low
mitotic rate, cellular uniformity & slow growth) are infiltrative of
adjacent brain tissues, leading to serious clinical deficits & poor
prognosis

�rognos �릠ڶ �릠ڶ �rڶ⺁ �� �rڶ⺁ �릠ڶ s릠s �rڶs �gڶ ڶ� CNS tumor�o ��δo릠ڶ� �릠rΑ��
sڶ� sڶ� �rڶ⺁ �릠ڶ infiltration�s �릠ڶ 릠όڶΒ� �έ�릠nڶos 릠Ϥ�ϟ릠o infiltrationڶ�ό�

B) The anatomic site of the T can have ☠ lethal consequences,
irrespective of histologic classification!For example, a benign
meningioma, by compressing the medulla, can cause fatal
cardiorespiratory arrest.
릠gr⺁ �rڶ� tumor �s� sڶ� �γ릠�⺁ �Β릠δڶ �릠ڶ �Αڶ�CNS�s �s �릠ڶ�os 릠Ϙ�릠γ 릠δrΑ⺁ 릠ڶ ��

�릠ڶ�o릠� �Ϥ릠r⺁� �γ릠�⺁ �Β릠δڶ �릠ڶ �변ڶϤ �� sڶ� ��rڶڶ ڶڶ릠ڶ� όϤڶ� �Αڶڶ �r변⺁ �릠ڶ 릠ڶgڶ
έ릠⺁ 릠릠⺁ RS center&CVS center�s �� ڶgڶ� �Β릠δڶ �릠ڶ �릠o�� 릠oosmedulla�s ��
�s �쳌δoos �릠ϘϤ릠� �oϘϤ �Αڶڶ �Β릠δڶos �릠ڶ ڶ� ��⺁� �릠ڶ �변ڶ� �Ϙڶδڶos �릠g� tumor릠δڶ

�릠Ϙos �릠ϘϤs



2-The pattern of spread of primary CNS T differs from that of other
body T which are:-
A)the tumor location may limits the ability to resect it�

ڶ� �έ� �s �os�s 릠o릠oo릠ڶ⺁ nosڶnڶ� �n⺁ �변ڶo sڶ�릠 �γ릠�⺁� ⺁όڶ� �릠ڶ�os �⺁sڶ� �릠릠ڶ
sڶ� ⺁όڶ� �릠Α� �릠γ �릠ڶ�os

B)Before done craniotomy operation, even the most highly malignant
gliomas rarely metastasize outside the CNS
C)The subarachnoid space does provide a pathway for T
spread, so that seeding along the brain & spinal cord can occur

Gliomas

Gliomas are T of the glial brain cells, and the 3 major types are:-
1-Astrocytomas
2-Oligodendrogliomas
3-ependymomas

(1)Astrocytoma
The most common two types of Astrocytoma are:-
(A)diffuse or fibrillary astrocytoma
(B)pilocytic astrocytomas

(A)Diffuse or Fibrillary Astrocytoma
Epidemiology of this tumor:-
1-Account for 80% of adult primary brain T
2-most frequent in the 4th to 6th decades
3-usually found in the cerebral hemispheres

Clinical manifestation of this tumor:-
(1) seizures (epilepsy)
(2 ) headaches
(3) focal neurologic deficits related to the anatomical site
�r� �i릠ڶ릠ڶ 릠Ϥ�⺁ ڶ� �έ릠ڶڶ 릠g릠s 릠δ릠Ϡ� ASTROCYTE�s 릠Ϥ�⺁ �CNS�릠ڶ� 릠δrΑ⺁ 릠δ⺁s 릠όڶΒ

�릠ڶϤs� blood brain barrier�s �Ϥ릠Α� 릠⺁ ��릠ڶ� 릠ڶ�neurons of the CNS�s
���os ڶ� �변ڶs �릠Αo� �έ릠⺁ 릠Ϥ�ϟos �릠ڶ 릠릠⺁ CNS�s �⺁si �rڶڶόos 릠Ϥ�ϟ릠o�X�W���L��s
CNS�s 릠Ϥ�⺁ �r� 릠g릠릠ڶ 릠Ϥ�ϟos �릠ڶ�astrocytoma�rڶ�δ� benign tumor�릠ڶڶ�
ڶ�� �os �i��� 릠gr릠ڶ �변ڶ��mass effect on CNSڶ�ό� �sέ �Αڶ� 릠ڶ릠⺁ �rڶڶόos

릠gr⺁ 릠ڶδ� 릠릠os �Ϙڶδڶos ��⺁ �rڶڶόos osڶڶ릠ڶ� �ό�� �΃�os ��ڶ� osڶ�� 릠gδڶ �sڶ�s
�릠ڶ �변ڶ 릠o� vision�s �릠ڶ ��Ϥ �sέoccipital lobe�s �릠ڶ �변ڶ �변ڶ 릠릠⺁ �έ릠os

sάΑڶ� ��osڶ� �릠ڶ ��Ϥ �Αڶڶ frontal lobe�s �릠ڶ



classified histologically into 3 groups:
(I)well-differentiated astrocytoma
(II)anaplastic astrocytoma
(III)glioblastoma multiforme(GBM)
�s릠릠�s �r� �릠Ϡ��쳌os� diffuse fibrillay astrocytoma�s ڶ� �δ⺁ ڶ� ڶ� 릠Α�릠 �sέ

(I) Well-differentiated astrocytomas
Progression of this tumor:-
This tumor is progress slowly, with a mean survival of more than 5
years. Eventually, however, patients usually enter a period of rapid
clinical deterioration that is generally correlated with the appearance
of anaplastic features & more rapid T growth
�릠o��� �ڶڶ� 릠ڶδϤ �릠ڶ 릠ڶs �⺁s �릠s �릠Ϙ릠 έ�Ϙδ� diffuse astrocytoma�s ڶ� �릠δos sάڶ
�Αo� sڶڶ� �릠Α� �rϟڶoos ڶ� �s릠δγ 5 �ό� �릠nδos ��όڶ 릠o릠oo릠ڶ⺁ �gڶ� sڶ�sڶ� �릠ڶoo �Ϡ�
sڶ�sڶ� �릠ڶo�� �r변Α� ��γs �Αڶ� έ릠ڶoos 릠gr⺁ ΃ڶ�Ϥ �릠⺁ڶ�o �릠ڶ릠 �릠δs �έ릠os sάڶ Ϥڶ� �Ϡ

anaplastic astrocytoma�s �δڶ� �rڶڶ roڶڶ� 릠ڶδo릠� 릠릠γڶ� �릠�oϤ �Ϡ� �릠Β �릠ڶ �rڶ�
릠ڶδo릠� �γڶ� �변ڶs�

Morphology(grossly&histology):-
Grossly--->fibrillary astrocytoma is a gray, poorly defined,infiltrative T
which always infiltrate beyond the grossly evident margins, expands &
distorts the brain, without forming a discrete mass . T C/S is either firm
or soft & gelatinous with cystic degeneration

Histologically---->characterized by a mild to moderate ↑ in the number
of glial cell nuclei, mild nuclear pleomorphism, & an intervening
feltwork of fine, GFAP-positive astrocytic cell processes that give the
background a fibrillary appearance(Rosenthal fibers)



(II) Anaplastic astrocytomas
Progression of this tumor:-T is growth rapidly

Morphology(histology):-
Histologically---->show more dense cellularity,greater nuclear
pleomorphism, & ↑mitoses

(III)glioblastoma multiforme(GBM)
Progression of this tumor:-
☠ GBM prognosis is very poor & current state-of-the-art treatment,
comprising resection (when feasible) together with radiotherapy &
chemotherapy, yields a mean survival of only 6 months (2007)which
increased to 15 months in 2013
�r⺁ έ릠ڶ�oo� �릠ڶ diffuse astrocytoma�s �s릠릠s ڶ� �릠릠 �릠γs 릠ڶ �γڶo �δڶos sάڶ
�gڶs 6�s �r⺁ mean survival rate�s ��릠noϤ � �Ϙ⺁ �rڶϠ �r변ڶ �Ϡ릠� �Ϥڶ�os ��⺁
��o쳌o릠� �ό⺁� �o ڶ�� ��릠s i릠nϤs �릠ro�s ⺁ڶ� ڶڶ� ڶ� osڶ�� sάڶ �ڶ� �os iڶ� 릠ڶڶ
ڶ� 15� �gڶs 6 ڶ� mean survival rate�s �ό쳌�έs 2013�s� 2007 �r� 릠ڶ 릠릠os

��릠ڶrΑos �릠ڶڶs� �έ릠릠o �r⺁s�nos �os��s �ڶڶ� �rڶ�ڶ ⺁ڶ� iڶ� �Ϥ�Β
�릠ڶڶڶ �rڶϠ ��o⺁ ��⺁ ��όo릠� �Ϥ��os έ릠ڶoos �릠g쳌ڶ �릠ڶ �rڶo릠όos osڶ�� ڶδڶڶ� �릠ڶ��

current state-of-the-art treatment�s
Note:-”Many patients present with highest grade GBM, from the
start rather than having their T evolve from a lower grade T”

�릠ΑϤ �릠s 릠nϤέ�� ڶ�δڶ� osڶ�� ΃ڶ�� 릠ڶ GBM �gόڶ 릠릠os �릠ϟڶ�s ڶόڶ� �γڶo 릠δόϤ
ڶ� �Ϥڶ�os �o릠⺁ �릠ڶ �oϟڶ� sάڶ ڶ high grade T �os 릠nϤέ�� �릠�o��lower grade T

high grade�릠ڶ�� �o�s
Morphology(grossly&histology):-
Grossly--->In GBM, heterogeneity (variation in the appearance of the
T from region to region, is characteristic).Some areas are firm & white,
others are soft & yellow (due to necrosis), & others show cystic
degeneration &hemorrhage



�⺁릠ڶ� ڶ�� �Αڶ �⺁릠ڶ� ڶ�� �Α⺁ ���o릠� 릠ڶέ릠ϟos ��gڶڶ� 릠릠γڶ� �⺁�ό� �릠s �rڶo� �릠δos sάڶ
heamorrhage �릠r릠ڶ� s⺁ڶ� �s 릠δ� �⺁릠ڶ� �necrosisڶ�� �릠r릠ڶ� �쳌⺁s

Histologically--->The highest grade GBM tumor has a histologic
appearance similar to anaplastic astrocytoma with the additional
features of:
(1)palisading necrosis
(2)pseudo-palisading nuclei
(3) vascular or endothelial cell proliferation(neovascluarization)

palisading necrosis�s 릠ڶ �έ릠os ڶ� �릠δos sάڶ ڶ� �릠�δ릠 ��� ڶ� �rڶڶ 릠ڶs �변ڶs �Αڶ
�Ϙڶδڶ� �r�� rapidly proliferating tumor cells ڶ� �릠Αoڶ �릠ΑoϤ �⺁ ڶ� �έ릠ڶڶ 릠ڶ�

pale necrotic area�s ڶ�
===========================================================

(B)���L�R��� �V�WL�R�LF�
���L�R��� �V�WL�R�LF�V �Wڶ Wڶ�����ڶ�y ����ڶ� �,&LIڶ��
�RV���.

ڶ�Lpڶ� �� W�Vk:-�Rp�����R L��XWV �� �K���Wڶ� � RLX�� ��X��V

MLV� �LFFL� Vڶ�� LI �Kڶ p��L�R��� �V�WL�R�LF�:-XVX���R �Lڶ���� �� �Kڶ
���XF,�Xڶ�ڶWڶ� F�R ��VL �ppڶ�W �� �Kڶ I�LLW � ����V LI �Kڶ �K�W�
�ڶ�����Wڶ� �Kڶ Lp��� V��L���V�L����Rڶ�Wڶ� �Kڶ ���WڶWڶ� KڶF�VpKڶWڶV�

MLWpKL�L�R(�WLVV�R�K�V�L�L������R):-
�WLVV�R---->p��L�R��� �V�WL�R�LF� �V LIڶ�� �RV���� ���K � FXW�� �L�Xڶ�
�� �Kڶ ���� LI �Kڶ �RV�,&�I it VL���� �� �V XVX���R ��ڶ� ��W�XFV�Wڶ����



nodule&fluid �릠릠r릠ڶ �s �Ϗέ릠⺁ �릠Αo� 릠ڶs �릠릠ڶos �� �릠쳌δڶ �릠ڶ 릠δό�CYST ڶ릠ڶ�

�istology--->�� �LFpLVڶ� LI �Wڶ�V ���K ��pL��W ��Vڶ� ���K �L��� �K��
�K��W��kڶ� pWLڶ�VVڶV �K�� �Wڶ �릠�� pLVڶ����� �LVڶ��K�� Iڶ��WV�
����LV��LpKڶ �W��X��W �Lڶ��V� � F��WL�RV�V �Wڶ LIڶ�� pWڶVڶ���
�WLV�Vڶ� � F��LVڶV �Wڶ ��Vڶ��.

�Lڶ�:-”�RFp�LF���� Wڶ�XWWڶ��ڶ IWLF ���LFpڶ�ڶ��R WڶVڶ��ڶ� V�L�Vڶ� �V
LIڶ�� �VVLڶ����� ���K �RV� ��ڶFڶ����Wڶ W��KڶW �K�� �WL��K LI �Kڶ
VL��� �LFpLڶ���”

�sڶ� 릠릠⺁ resection of tumor�s �Ϥ�Β ڶ� �oϤtumor�s ڶ� �릠δos sάڶ ڶ�� �i릠όo릠�
ڶ�� �sڶ�s όϤڶ� ��Ϥڶ� �έ릠o릠ڶ 릠ڶδϤ �Ϥڶ� ��o⺁ �ό� �Αڶڶ ڶ릠ڶ� �Αڶ� �έ릠os �rڶϤ έ�Ϡ 릠ڶ

�r릠릠
����Lڶ���WL���LF�

Epidemiology of the disease:-
1-�L�V���Xڶ� 5� �L 15� LI ��� ���LF�V�
2-MLV� �LFFL� �� �Kڶ 4�K � 5�K �Vڶ���ڶ�
3-릠LX�� FLV��R �� �Kڶ ���WڶWڶ� KڶF�VpKڶWڶV(FLV��R IWL���� �Lڶ�)

Pathogenesis:-
�Kڶ FLV� �LFFL� ���ڶ�ڶ� I������V �Wڶ �LVV LI Kڶ�ڶWL�R�LV��R ILW
�KWLFLVLFڶV �p �� ������ ��Vڶ���� F�R Kڶ�� K��
���XWL�Lڶ� �LFp�����V� ����X���� Vڶ��XWڶV�

릠o릠oo릠ڶ⺁ FRڶ��� VKڶ��K�s ⺁릠δڶ� ڶ� �oڶ���L���Lڶ���WL�Rڶ��s �릠s ��όδ� 릠δ⺁s
�έ릠ڶo �릠ڶδ� s릠s� L���Lڶ���WL���LF� �γ릠� 릠Ϥ�ϟos �릠g� �rڶ� 릠릠os �έ릠os 릠ڶ�릠

osڶ�� sάڶ �rڶ� 릠δόϤ �rڶڶ �Ϙosڶ� 릠gr⺁ �ro 릠r릠�os �릠릠ڶ �oδo�δ� �릠ڶ �oΑ�os
�릠δrn� �s�Ϙ⺁ 릠ڶ �έ릠os sάڶ ���⺁ γڶ� �릠s �릠ϘϤ� �� �s� ���s �r� έ릠ڶڶ릠� ڶ��� �ڶ��
�릠ڶ �변ڶϤ �릠ڶϤ �sέ osڶ�� sάڶ ΑϤڶ� 릠ڶo �Ϥ�ό� �p �� �� �릠γ릠ڶ��Αos �릠ڶ �i릠ڶ릠ڶ

Vڶ��XWڶV�s 릠gδڶ �rڶڶڶ ڶڶ릠ڶ� �όϤڶ� 릠⺁릠ڶ⺁IWL���� �Lڶ��s

�Αo �릠ڶ� 릠Ϥ�r⺁ ��s �έ릠os �γs s릠oڶoڶ s릠s �� �릠⺁릠ڶ� s릠ڶ�o� s릠s �릠r�릠ros �릠ڶ 릠Ϥ�r쳌os s릠Ϡ�o�



Morphology(grossly&histology):-
�WLVV�R---->��I���Wڶ���� ������LXVڶ� �W�R �� F�R VKL� �RV�V,
IL��� KڶFLWWKڶ��� �Kڶ�� �����I�����L� �V pWڶVڶ�� �� �0� LI �.

��o⺁ �ό� �o �rڶ� �릠s 릠ڶ ��rڶ� 릠ڶs �변ڶs �έ릠os sάڶ �릠s ��δ릠 �� 릠Βڶ� 릠Ϥ 릠δڶγs ��δ릠 릠ڶ�
calci 릠gڶγs ice cream �Ϥ릠ڶڶ �γ릠ڶ o�osڶ� 릠Ϡ�δ� �oΑ�릠o �릠ڶoδ� s릠s�calcification

calcification�s άoδoڶ�
��V�L�L�R--->� ��Vڶ� �Wڶ Wڶ�X��W (V�F���W �L �LWF�� L���Lڶ���WL�Rڶ�V)�
���K VpKڶW���� �Xڶ���� �L�������� Iڶ���R �W��X��W �KWLF����
VXWWLXڶ��� �R � �Wڶ�� K��L LI �R�Lp��VF-�L����� LI �Kڶ �Xڶ��XV-����K
ڶ�����ڶ� ��LWkڶ� LI ���V�LFLV��� ��p����Wڶ�V � WRڶ� W�Wڶ F��L���
I��XWڶV��X� ���p��V��� L���Lڶ���WL���LF� VKL�V � ��ڶ� �V��Rڶ� �
F��L��� �������R� �Xڶ���W ���p��V��� �WLV�Vڶ��

osڶrڶ� ڶڶ� �릠Αo� ���o릠� 릠Ϥ�ϟos �릠s �έ릠os sάڶ �ڶ� 릠ڶ릠o릠o�go릠� �⺁�ό릠 ��� 릠ڶs sڶ� 릠ڶ�
�릠Αo� ���o릠� 릠Ϥ�ϟos �릠g⺁ �ros릠⺁ ���s�os �릠rڶos� �δo릠� έ릠쳌ڶos ��Ϙo릠� 릠g�Ϙ쳌� ��

ڶ�� �� �ڶ� 릠gros릠⺁ �r�s� ��릠⺁ �릠Α� ����릠oϤ릠�os� �Ϙڶ릠Ϗ �s릠δos �δo릠� �Αڶos �Ϥ릠ڶr�
anastomosing capillaries �릠r릠ڶ �릠s �gnڶos ��� �릠ڶo� �έ릠os sάڶ 릠ڶϤs

Progenosis:-
-�WL��LV�V �V Wڶ��ڶ� �K�� �K�� LI �V�WL�R�LF�V�
-���p��V��� L���Lڶ���WL���LF� Kڶ�� �LWVڶ pWL��LV�V

Treatment:-
�LFڶ��� VXWڶ�WR� �KڶFL�KڶW�pR� � W���L�KڶW�pR Rڶ���V �� ڶ��Wڶ��
VXW����� LI 5 �L 10 Rڶ�WV�



�pڶ��RFLF�
MLV��R �W�Vڶ ��ڶ� �L �Kڶ �ڶ���-���RFڶpڶ ��W��X��Wڶ� VRVڶ�F,
&�Kڶ ����Wڶ� ����� LI �Kڶ Vp���� �LW�.

ependyma cell�s ڶ� �Ϙڶڶ� �⺁s�os ڶ� ventricularڶڶڶ� system�s �릠sCNS�릠� 릠릠ά⺁s
�έ� 릠Ϥ�ϟos �릠g� �rڶϤ �Αڶڶ⺁ ventricular system�s �⺁siCSF�s �s�⺁s ڶ� �oڶ���os

�릠쳌Β�s �rڶ� 릠ڶs �변ڶs �έ릠os sάڶ� ependymoma �rڶ�δ�
�Kڶ FLV� �LFFL� �L����L� LI -:���RFLFڶpڶ
�-I� �Kڶ I�WV� ��L Vڶ���ڶ� LI ��Iڶ(�K���Wڶ�)---->�KڶR �Rp�����R L��XW
�Wڶ� �Kڶ ��K Rڶ��Kڶ�����Wڶ� �L�V���Xڶ� �� �L ��� LI �Kڶ pW�F�WR
�W��� �
2-I� ��X��V---->�Kڶ Vp���� �LW�(ڶ���XVڶ �Kڶ ����Wڶ� ����� LI Vp����
�LW� K�V ����RFڶpڶ ��Vڶ� ��VL)�V �Kڶ�W FLV� �LFFL� �L����L��� ��
�K��K �KڶR �Wڶ p�W���X��W�R IWڶ�Xڶ�� �� XWLI��WLF��LV�Vڶ� �Rpڶ

�Lڶ�”-:ڶ���XVڶ ��RFLF�Vڶpڶ XVX���R �WL� ���K�� �Kڶ �Vڶ�����Wڶ�
��릠 ��VVڶF�����L� �V � �LFFL� L��XWWڶ��ڶ”

CSF�o ڶ�ڶ� �릠ΑϤ 릠g⺁ventricular system�s �⺁si �rڶ� �έ릠os sάڶ �릠릠ڶ �γ�o
ڶڶ릠ڶ� 릠gr⺁ �όϤڶ� �릠ڶ�o릠� ��⺁s �Β릠δڶ �os CSF�s �Ϥ�Β ڶ� �ϘoδϤ �s �ΑڶϤ 릠o릠oo릠��

Morphology(grossly&histology):-
�WLVV�R----->�� �Kڶ 4�K �ڶ�����Wڶ� � �Wڶ �Rp�����R VL��� LW p�p����WR
F�VVڶV �����ڶ��ڶ IWLF �Kڶ I�LLW LI �Kڶ ڶ�����Wڶ�

XWLI��WLF��LV�V:-�Vڶ� �Kڶ ���ڶ�ڶ� ��VLWڶ�W LW FX����L� �K��K K�ppڶ�� ��
W�LXVڶ� VRVڶ�F ��� �� ���� ��ڶ� �L �Lpڶ�ڶ� LI �XFLW �� �Kڶ W�LXVڶ� VRVڶ�F



��K ��릠ڶ�����Wڶ� �Ϥڶ�oos ��nڶ �Α�Ϥ� ���os ڶ� sڶڶ� �έ릠os �n⺁ ΑϤڶ� �Αڶڶ �γ�o
KR�WLڶ�pK��XV �os �i�Ϥ �Ϡ 릠ڶڶ��릠�s �Ϥڶ�� �δڶϤ�

��V�L�L�R----->� ���Vڶ� ���K Wڶ�X��W WLX�� �L L��� �Xڶ��� � ��X�����
�W��X��W �KWLF����� �ڶڶ��ڶ� �Kڶ �Xڶ��� �KڶWڶ �V � ��W����R ڶ�Vڶ�
I��W����WR ���k�WLX��� � ��Vڶ� F�R ILWF:
(I) WLVڶ��ڶV LW �����V (WLX�� LW �ڶ�����Lڶ V�WX��XWڶV �K�� WڶVڶFڶ��
�Kڶ ���F�WRL�Lڶ ����RFڶpڶ ������ ���K �L��� ڶ�����ڶ�
pWLڶ�VVڶV �����ڶ��ڶ ���L � �XFڶ��

(II)pڶW���V�X��W pVڶX�L-WLVڶ��ڶV �Wڶ FLWڶ IWڶ�Xڶ���R Vڶڶ�� �� �K��K �
��Vڶ� �Wڶ �WWڶ���� �WLX�� ��VڶVVڶ� ���K �� ����ڶ�Wڶ��� �Lڶ�
�L�V�V���� LI �K�� ����RFڶpڶ pWLڶ�VVڶV ��Wڶ��ڶ� �L��W� �Kڶ ���� LI
�Kڶ ��ڶVVڶ�

�릠δϘos Ϥڶڶ� �Αڶ ڶ� �έ릠ڶڶ 릠ڶ� rosetes�s �Ϥڶέ 릠ڶ �gnڶos ��� �έ릠os sάڶ �rڶ� 릠ڶs �변ڶs
pWLڶ�VVڶV �����ڶ��ڶ ���L � �XFڶ� �r⺁ �릠Α� �릠ڶ릠�s ��o⺁ �ros릠⺁� �릠ڶ릠�s �s

�Ϥ릠ڶ�os �rڶ��s 릠os릠⺁ �nooڶ� �έ릠os 릠Ϥ�⺁ �릠ڶδ� 릠ڶϤs �gnڶos ��� 릠δڶ 릠⺁ �릠Α� 릠ڶϤs�
�Αڶos sάڶ 릠ڶ�릠 �Ϥ릠ڶ�os �rڶ�ڶo 릠ڶέ릠ϟos ��o릠ڶ� �o릠ڶ� Β릠r⺁ �Αڶ �릠ڶ ���oo��

pڶW���V�X��W pVڶX�L-WLVڶ��ڶV

-���p��V��� ��RFLF�Vڶpڶ VKL� � ��ڶ� �V��Rڶ� � F��L��� Wڶ��V�
��WLV�Vڶ� � VVڶ� ��ڶ���ڶ ����RFڶpڶ ��IIڶWڶ������L��

���XWLڶ� �XFLWV

����Wڶ�-1 -:�XWL�R�LFڶ� �V � �L�-�Wڶ�� ���XWLڶ� � ILX�� ���K�� �
��ڶ����� �L �Kڶ ��W��X��Wڶ� VRVڶ�F (FLV� �LFFL��R �Kڶ ��Wڶ��� LW 3W�
�(Vڶ�����Wڶ� �K�Wڶ���Wڶ��� �R ��Rڶ�ڶ Vpڶ����WLX�� X��ILWF �Xڶ��� �
LIڶ�� �V����V LI ��XWLpڶ�
릠όڶΒ 릠ڶ�ventricular system�s ڶ� �Ϥ�Ϡ �s �⺁si �i릠όo릠� �rڶ� sڶ� sڶ� έi릠릠 �έ릠os sάڶ

�릠ڶ �릠o�� �r⺁ 릠Ϥ�ϟos 릠Ϡ�� �gnڶos ��� �⺁릠ڶ� s릠s� �rڶ⺁ ڶ� �rڶ⺁ �έ� oόϤڶ�
XWLp���sڶ� ڶ� ڶ�� �릠ڶ �릠o�Ϥ �릠ΑϤ �릠s ���s�WLXڶ� X��ILWF �Xڶ���

Neuropil:-is any area of nervous system composed mostly unmyelinated
axons,dendrites&glial cells



2-������L-���LF�V:-�Wڶ � ���K � F���XWڶ LI ����� �����V(�LLkڶFڶ�ڶ
��kڶ � �L�-�Wڶ�� �V�WL�R�LF�) � F��XWڶ-�ppڶ�W��� XWL�Vڶ�
(������L� ��kڶ)� MLV� LI �KڶVڶ � �Wڶ V�L� �WL����� �X� �Kڶ �����
�LFpLڶ��� L���V�L����R Vڶ�LFڶ� IW��k�R ���p��V����
��Kڶ ��Vڶ�Vڶ �Kڶ� pWL�WڶVVڶV W�p���R ��� �KڶVڶ V�L�Vڶ� LIڶ��
pWڶVڶ�� ���K Vڶ��XWڶV�
�릠δos� glial cells�s 릠ڶ ���s �릠δos 릠Ϥ�ϟos ڶ� �rڶ릠릠 �r� Β릠릠ϟڶ �έ� ڶ� �έ릠ڶڶ 릠ڶ 릠δόϤ
릠ڶδos �릠ڶ�� �rڶ⺁ �έ릠os sάڶ �oόϤڶ� �orڶ�� ��릠ڶ 릠δڶ �ڶ� ganglion cells�s 릠ڶ 릠릠릠변os
�sڶ�sڶ� ��γs 릠ڶδϤ �έ릠os �rڶ� IW��k�R ���p��V��� έ릠⺁ s릠s �r�� �Ϙ⺁ �rόڶ ��o

��γs �Αڶ� �gڶ�
�RVڶF�WRLp��V��� ����ڶp��KڶXWLڶ� �XFLW

IV � ��Vڶ�������� �L�-�Wڶ�� � LI �K���KLL�� VKL���� V�L� �WL��K
� � Wڶ�����ڶ�R �LL� pWL��LV�V �Iڶ�W WڶVڶ���L�� �� LIڶ�� pWڶVڶ��
���K Vڶ��XWڶV�

MLV� �LFFL� �L����L� LI �K�V �XFLW:-
�KڶVڶ V�L�Vڶ� �Wڶ �Rp�����R �Lڶ���� �� �Kڶ VXpڶWI�����
��FpLWڶ� �Lڶ��

MLWpKL�L�R(K�V�L�L�R):-
1-�L�V�V� LI VF��� WLX�� ��Vڶ� ���K Iڶ��XWڶV LI XWL�Vڶ� �WWڶ���� ��
�L�XF�V � �WLX�� ����Wڶ� �LWڶV LI pWLڶ�VVڶV�
2-�KڶVڶ �Rp�����R ILWF FX���pڶ� ��V�Wڶ�ڶ ���W��LW����� �L�Xڶ�V
�K�� Kڶ�� � FR�L�� ���k�WLX���VL �KڶWڶ �Wڶ �ڶ�����ڶWڶ��II-��ڶ�
�I�L����� �XWL�Vڶ� �K�� V�� �� �Kڶ pLL�V LI FX�LpL�RV���K�Wڶ��-W��K
I�X�� LI �Kڶ FR�L�� ���k�WLX���
ڶ� 릠Α�릠 릠릠�� s릠s� �r변ڶ ��릠ڶ �ڶ� �ڶڶ� 릠ڶδ� 릠oos �sέ��s �ڶ� �rڶ⺁ �έ� oόϤڶ� �έ릠os sάڶ
�⺁si 릠쳌ڶ� 릠oos �έs릠Ϙos �� �rڶڶόos 릠Ϥ�ϟos �릠ڶ� �gnڶos ��� �릠s �έ릠os sάg� 릠ڶs sڶ�

mucopolysaccharide materials�s ڶ� ��r��
Mڶ�X��L���V�LF�



Mڶ�X��L���V�LF�:-I� �V K��K�R F�������� ��Wڶ��R X���IIڶWڶ�����ڶ� ��
���KLX�K �� �V LI ��WFڶ���LڶXWLڶ� LW����� F�R VVڶ�pWڶ ���XWLڶ� �
����� F�WkڶWV�

�pڶ��F�L�L�R LI �K�V �XFLW:-
�K�V �XFLWV L��XWV F����R �� �K���Wڶ� (�K��K ���LX����� ILW 2�� LI
pڶ����W�� �W��� �) � �Rڶ�����XVڶ (��L�) �� �Kڶ ���XFڶ�ڶWڶ�

�sέ��s ڶ� ڶ� �2� �ΑڶϤ �r⺁ �릠쳌Β�s 릠ڶs �변ڶs �rڶ� �έ� 릠g⺁ �έ릠os sάgo ��δo릠ڶ� �rΒ
K��K�R X���IIڶWڶ�����ڶ� Fڶ����������oόϤ �έ릠os sάڶ� �릠쳌Β�s �rڶ� 릠oos

�릠⺁ڶ�� �ro�s 릠Ϥ�⺁ 릠ڶ� WFڶ���LڶXWLڶ� ڶ� �릠ڶ� �릠ڶX���IIڶWڶ�����ڶ� �릠s ��osڶ�
�릠s 릠δo �΄goϤ �Αڶڶ �γ�s ڶ� 릠όڶΒ� 릠�o ��IIڶWڶ������L� 릠go �Ϥ릠⺁ �릠Α� 릠ڶ 릠ڶ릠o릠Ϥڶڶ��s
Fڶ�X����s ڶ� �릠ڶ� 릠ڶ 릠ڶ �o릠변o릠� �Αo� ��Fڶ�X��� L��L������릠� �릠ڶ� sάڶ �έ릠os

ڶ�ڶ�) �릠ڶ �γs ��XF�sڶ�ڶWڶ�(ڶ� 릠ڶ 릠ڶ릠rڶ �변ڶ�s� 릠γ릠γ�s ���⺁ �릠Αڶ 릠ڶ릠s

MLWpKL�L�R(�WLVV�R�K�V�L�L�R):-
�WLVV�R----->�� �K���Wڶ�� Fڶ�X��L���V�LF�V �Wڶ �Lڶ���� �� �Kڶ Fڶ�����
LI �Kڶ ���XFڶ�ڶWڶ� ��Wڶ��� � L��XW FLWڶ LIڶ�� �� ��X��V� � �V ��ڶ�
��W�XFV�Wڶ���� �W�R� � IWڶ����� � F�R ڶ� Vڶڶ� �����ڶ��ڶ �L �Kڶ
VXWIڶ�� LI �Kڶ ���Wڶ�ڶWڶ� IL����F�R ���L����� �Kڶ �Vڶ����ڶp�LFڶ�

�έ릠os �릠Αڶ� ��⺁ 릠⺁ 릠όڶΒ� έ릠ڶΑos ڶ� s⺁ڶ� �릠Α� �릠쳌Β�릠� �i �έ릠os �릠s 릠g⺁�ό릠 ��� ⺁릠ڶ� sڶ�
�γ릠릠o ��Ϡs 릠δόϤ Fڶ������릠� �o릠변o릠� �έ릠os �릠Α� �릠쳌Β�릠� �변ڶ⺁ έ릠ڶΑos� �릠쳌Β�s �r�
ڶڶ릠ڶ� �όϤڶ� ��릠�s �Ϥڶ�� �릠δϠ �릠ڶ �변ڶϤ �Αڶڶ 릠δόϤ ��K �oڶ�����Wڶ� ��Ϡs�

�Ϥڶ�� �릠Αڶ ڶ� �ό�s� W���Rڶ��� �έ릠os �릠Α� �όo릠ڶ� έ릠ڶΑo릠� 릠ڶsKR�WLڶ�pK���XV�s 릠gδڶ
�릠� �ϟϤڶ� έ릠ڶΑos �δڶ �변ڶs �έ릠os ΑϤڶ� �Αڶڶ �Αo� ��K �sڶ�����Wڶ� ڶ� �ό�s���릠�s

ڶ� ⺁ڶ� �릠δg⺁ ��릠�s ڶ� �Ϥ�Ϡ �릠릠ڶ �έ릠os sάڶ �릠s �sڶڶ� ϟosڶ� 릠ڶϤsڶ��p�LFڶ����ڶV
����s �Α� �έ릠ڶo릠s

��V�L�L�R---->� �Wڶ �RڶFڶ��Wڶ ���X��Wڶ� ���K VKڶڶ�V LI ���p��V���
(�VF��� ��Xڶ (���Vڶ� � �Kڶ I������X�� � ��Vڶ� �Wڶ VF���� ���K ڶ�����
�R�Lp��VF � KRpڶW�KWLF���� �Xڶ���� F��LVڶV �Wڶ ��X�����
� ��Vڶ� VpWڶ�� �R �Kڶ ��릠

���Wڶ�ڶWڶ�
IL���



�릠Ϡέ� 릠Ϥ�⺁ ��δڶ �릠Α� �i �έ릠os �릠o� 릠ڶ릠o릠o�go릠� �릠s ��δ릠 �� ⺁릠ڶ� �s ��δ릠 �ΑڶϤ
�s릠δos �릠�Ϙ릠s �γڶ� �nro릠 ”VF��� ��Xڶ ⺁��V”��r변ڶ�

-� LI V�F���W K�V�L�L�R � pLLW ڶڶ�Wڶ� LI ��IIڶWڶ������L� ��� ڶ� ILX��
ڶWڶ�Kڶ�Vڶ �� �Kڶ ��� � �K��K �ڶ���� ��� pW�Fڶ����
��WFڶ���LڶXWLڶ� �XFLW LW ��� �����
����s �rڶ� 릠oos �sέ��s ڶ� �⺁릠⺁ ڶnڶ릠ڶ� ڶڶ� ڶ� s릠쳌δڶϤ s릠릠릠ڶ �έ릠os sάڶ �릠ڶ� �rΒ

ڶ�WFڶ���LڶXWLڶ� 릠g릠ڶ 릠gڶ릠o�LW�����s �sέ��s ڶ� ڶnڶ릠ڶ� 릠ڶ� ����릠grڶ�δ�
��όδ� 릠δ⺁s �릠ڶ osڶnڶ릠ڶ� �릠ڶ ڶ� Fڶ�X��L���V�LF��s s릠릠ڶ⺁ 릠o릠�os �Ϡ릠o릠� �Αo�

��LW�XFڶ� 릠gڶγs �WXFڶWڶ�⺁릠ڶ� IWLF ��XF�sڶ�ڶWڶ� �쳌rڶ� 릠릠os �릠s����s ڶ�
�έ� sڶ� 릠ڶ ��WXF�릠ڶWڶ� �rڶo������s ڶnڶ릠ڶ� �sέ�s ڶόڶ� �릠s sڶ��릠⺁

�����s ڶnڶ릠ڶ� ڶ� �릠릠ڶ쳌⺁ ���XF�릠ڶ�ڶWڶ� �rڶ� Fڶ�X��L���V�LF�

�Wڶ��Fڶ��:-
I� �V K��K�R F�������� ���K pLLW pWL��LV�V ILW X��Wڶ��ڶ� pڶ�����V�
KLڶ�ڶ�W� �� �V WRڶ� W���LVڶ�Vڶ������L ���K �L��� ����V�Lڶ � W������L��
�Kڶ �-Rڶ�W VXW����� Wڶ�� F�R ڶ� ����
�έ릠os sάڶ �릠s �Όڶڶڶos 릠ڶ�s �Αo� WRڶ� pLLW pWL��LV�V ��δڶ ڶ�� ���� osڶ�� sάڶ

W���L�KڶW�pR�o �Ϥ릠ڶ �rno�Ϥ 릠δόϤڶ�WR W���LVڶ�Vڶ����
��Wڶ��KRF�� �XFLWV

(�)�W�F�WR ����Wڶ� W�LXVڶ� �RVڶ�F LRFpKLF�(����L)

�pڶ��F�L�L�R:-
�-I� �V �Kڶ FLV� �LFFL� ��� Lp��VFڶ� �� �FFX�LVXppWڶVVڶ�
�������X��V (����X���� �W��Vp���� Wڶ��pڶ���V � �I�� pڶ�����V)� ��
�K��K �RFpKLF�V �Wڶ �W�Rڶ� ��� �Wڶ��� �R �pVڶ���-��WW ��WXV�

2-����L �V ���LX��V ILW 2� LI �����W��Lڶ �RFpKLF�V � �� LI
���W��W����� �XFLWV�



릠⺁릠ڶ⺁��XFLWV LI �RFpKL�Rڶ� ڶ���Vڶ� �έ릠ڶڶ 릠ڶ�RFpKLF��s �릠s ��όδ� 릠δ⺁s
ڶ� �릠릠 ڶ� �έ릠ڶڶ 릠ڶ� ����L�s ڶ� �릠Αo릠 릠oϠ릠oi���-�RFpKL�Rڶ��릠� �rڶo�

ڶ� �⺁s �릠Αڶ ڶ� 릠n� 릠ڶ �릠ڶ pW�F�WR �릠δrڶγ�����릠� ��rڶ� 릠릠os�RFpKLF��s
릠⺁릠ڶ⺁ �RFpK ��VVXڶ �� ��� LW Vp���� �LW��릠� ���Ϥ ��Fڶ��V��V�V� ��nos

ڶ� osڶ���� 릠ڶ osڶ릠δڶ� �릠gڶ �릠s ��όδ� 릠δ⺁릠⺁ s�Ϥ��� ��Ϥ�s �ڶ�ڶ� osڶ릠δڶ� ��δ� 릠ڶo
�� ڶ� �s �rgo� �sέ �r릠릠Β��os 릠Ϥ�ϟos osڶ릠δڶ� �o�릠 릠릠⺁ Wڶ���� ��V�sڶ� �릠ڶ �릠ڶϘos
�όڶ� 릠릠os ��V�s �� Wڶ���� ��ڶ� 릠oos �릠γ��r쳌o릠� ��릠⺁�s �ro릠ڶo⺁s �Ϥ�� �Αڶڶ ڶ��

����L�s 릠gδڶ ��Ϥ�s ���RFpKLFڶ�ڶ�

3-I� �L�-�FFX�LVXppWڶVVڶ� pLpX����L�V �Kڶ ڶ��ڶ����� � �Iڶ�W ��
Rڶ�WV LI �ڶ�� FLV� LI �KڶVڶ � �Wڶ ��IIXVڶ ��Wڶ� ��ڶ�-� �RFpKLF�V�
�FFX�LVXppWڶVVڶ� pڶ�����-�I��-�릠� ���Ϥ 릠gڶڶόڶ����L�s �릠s 릠δrΑ⺁ 릠δ⺁s
�ro릠ڶo⺁s �Αo� osڶ릠δڶ� ��δ� �sڶ�s ڶ�δڶ� 릠ڶ �릠릠 �rڶ� �Αڶڶ 릠g릠s sڶ��� ��ڶ� �Αo�

�s �릠릠 릠⺁릠ڶ⺁� ���s �릠⺁ ��rڶΑos έ릠ڶڶ�릠� �� �Ϥ�o� ��릠⺁�s
��IIXVڶ ��Wڶ� ��ڶ�-� �RFpKLF�V

MLWpKL�L�R(�WLVV�R�K�V�L�L�R):-
�WLVV�R---->� LIڶ�� ��I���Wڶ�� ��� LI �Kڶ �Kڶ��� �W�R Fڶ���W ��LWڶ��
��W��X��Wڶ��Wڶ� VpWڶ�� �V �LFFL����� �Kڶ � �Wڶ Wڶ�����ڶ�R ��ڶ�
�ڶ��Iڶ� �V �LFp�Wڶ� ���K ����� Lp��VFVڶ� �X� �Wڶ �L� �V ��V�Wڶ�ڶ �V
Fڶ��V��VڶV�
��V�L�L�R---->FLV� �LFFL��R� �KڶR �Wڶ ��Wڶ�-ڶ��� �RFpKLF�V�
VKL���� ڶ���Vڶ��ڶ �Wڶ�V LI ����Wڶ� ��WLV�Vڶ� ��I���W����� �Kڶ
p�Wڶ��KRF� LI �Kڶ �W��� � ���XFXڶ��� �WLX�� �V

�Wڶ��Fڶ���pWL��LV�V:-
��� pW�F�WR �W��� �RFpKLF�V �Wڶ ���WڶVVڶ�� ���K Wڶ�����ڶ�R pLLW
WڶVpL�Vڶ �L �KڶFL�KڶW�pR �V �LFp�Wڶ� ���K pڶW�pKڶW�� �RFpKLF�V

릠go �rڶϤ �Αڶڶ� WRڶ� ���WڶVVڶ���릠Αo��W�F�WR �RFpKLF��s �s릠릠s �γ�o
�Ϥ릠ڶ �Αڶ� �rno�Ϥ � ����L�s �릠릠 �s �변ڶs �γڶ�os� �o릠g��Fڶ��V��V�V
�릠Αo� 릠릠os pڶW�pKڶW�� �RFpKLF�V�s �릠δos �Αڶ �릠ڶ�KڶFL�KڶW�pR�o

��� pWL��LV�V ��δڶ �릠Α�����L�s �έ� 릠o릠oo릠ڶ⺁�KڶFL�KڶW�pR�o ��⺁s 릠go�릠noγs
====================================================

��ڶ�-WFڶ�(2) �XFLWV

IV �Kڶ pW�F�WR �W��� ��ڶ�-WFڶ� � L��XW ��L�� �Kڶ Fڶ������FLV�
�LFFL��R �� �Kڶ pڶ���� � �Kڶ VXpW�Vڶ���W Wڶ��L�V�

�i릠ڶ릠ڶos WFڶ� ����릠ڶ� �rڶ� �릠s 릠δrΑ⺁� WFڶ� ��ڶ� �XFLW�s ��U�릠ڶ� 릠릠ά⺁s 릠δ⺁s
릠⺁ �έ릠os sάڶ �rڶϤ ���F�WRLڶ ��ڶIڶ� �nro릠 �Αڶڶ 릠ڶϤs �Αo� �V�릠ڶ�V��V�L��Wڶ�

pڶ���� � �Kڶ VXpW�Vڶ���W�릠� s�Ϥ�������릠� ���⺁ �변ڶ�L����s �έ릠⺁ sڶ릠ڶ�
KRpL�K���FXV�s ڶ� �Ϥ�Ϡ



�pڶ��F�L�L�R:-
�-�K�V �XFLW �V ���LX�� Xp �L �� LI �W��� � �� pڶLpڶ� LI �XWLpڶ��
��ڶ�Vڶ� �X� �V F��R �V ��� LI �W��� �XFLWV �� ��pڶ��Vڶ�
2-L��XWV �XW��� �Kڶ I�WV� ��L Vڶ���ڶ� LI ��Iڶ ��ڶ�WFڶ������ � �� �Kڶ
pڶ���� Wڶ��L� VKL� � V�WL�� Fڶ�� pWڶ�LFڶ�����(Fڶ�� ���� �IIڶ��ڶ�
FLWڶ �K�� IڶFڶ��)

�Lڶ�V:-
��ڶ�-WFڶ�-� � �� �Kڶ �W��� VK�Wڶ F��R LI �Kڶ Iڶ��XWڶV LI �Kڶ�W
�LXڶ��Wp�W�V �� �Kڶ �L���V���� � �K�� �V �Kڶ �LXڶ��Wp�W� �L �Kڶ
V���X��Wڶ� VڶF��LF� �V �ڶ���� � �WF��LFڶ�
릠gڶ릠o� 릠ڶ릠o릠o�gos� 릠gڶ�릠ڶ⺁ 릠⺁ �ڶڶ� ����릠� �rڶo� 릠릠osڶ�WF ��ڶ� �XFLW�s 릠δόϤ

릠ڶγs �δڶ �변ڶ⺁ �γ�릠� ��쳌os �� �L����릠� �rڶo� 릠릠osڶ�WF ��ڶ� �XFLW�s
릠릠os 릠ڶ�� 릠ڶs V���X��Wڶ� VڶF��LF� 릠ڶ�ڶV��V�릠� �rڶo� 릠릠osڶ�WF ��ڶ� �XFLW�s

�WF��LF������릠ڶ� �rڶo�
2-��� ���Lڶ��Fڶ�� �R � �L����� ��ڶ�-WFڶ� � Vڶ�L���Wڶ�ڶV �V �L�
X��LFFL�

릠ڶ sέi릠릠� pW�F�WR �XFLWV�릠Αoڶ��WF ��ڶ� �XFLWV �� ����s �릠Ϗs �릠s �릠rΑ��
�L����s �� ��no릠� �⺁s �릠Αڶ ڶ� 릠n��Vڶ�L���Wڶ�ڶV�릠Α�



(3)Mڶ�����LF�V

Mڶ�����LF�:-�� �V � pWڶ�LF������R ����ڶ� � LI ��X��V��K��K �W�V���
IWLF �LFڶ-VK�pڶ� Fڶ����ڶ�� �W��K�L�� ��Vڶ� ���K ��Vڶ L� Fڶ����ڶV
�K��K �����Kڶ� �L �Kڶ �XW�
릠⺁릠ڶ⺁� �릠쳌Β�s ڶ� �변ڶs έ릠ڶΑos �rڶϤ �rڶ⺁ �έ� 릠ڶ� 릠o릠Αrδr릠ڶ osڶgڶ� �sέ��s ڶ� �i �έ릠os
Ϥڶڶ� 릠ڶ ��o ΑϤڶ� ��쳌rڶ� Fڶ����ڶ�� �W��K�L�� ���V�릠ڶ� ���Ϥ �έ릠os sάڶ� �릠�δos

-:릠ڶ �릠ϘڶΒ 3 ڶ� �έ릠ڶڶFڶ����ڶV�s �릠⺁ �Ϙ⺁ �rڶάo릠o��XW� Fڶ��W�릠�

�Αڶڶ� ”�W��K�L��”�δo릠� 릠릠os �Ϙڶڶo릠� �i릠ڶ릠ڶos 릠Ϥ�ϟos ڶ� �릠ڶ� �έ릠os sάڶ 릠o릠oo릠ڶ⺁
�XW� Fڶ��W�s �Ϡ릠⺁ 릠릠os �rڶέ릠ϟos �Ϙڶڶo릠� �Ϥڶڶ� �έ릠o릠ڶ ΑϤڶ�

ڶ��� LI �XFLWV:-
�K�V �XFLW F�R ڶ� ILX�� ��L�� ��R LI �Kڶ ���Wڶ��ڶ VXWIڶ��V LI �Kڶ
�W���(��L�� �Kڶ Fڶ����ڶ�� ��RڶWV �L� �� �W��� ��VVXڶ)�V ��ڶ� �V ���K��
�Kڶ ��W��X��Wڶ� VRVڶ�F� �KڶWڶ �KڶR �W�Vڶ IWLF �Kڶ V�WLF�� �W��K�L��
��Vڶ� LI �Kڶ �KLWL�� pڶ��XV�

�-p�� Fڶ��W
2-�W��K�L��
3-�XW� Fڶ��W



���KLڶ�ڶ�V�V LI �K�V �XFLW:-
�Kڶ� FX���pڶ� Fڶ�����LF�V �Wڶ pWڶVڶ��� �����RڶVpڶ �� �VVL�����L�
���K ��K �W����� ڶ�Wڶ� V�K����LF�V LW ����� �� VL �Kڶ pLVVڶ���
�����LV�V �V XWLI��WLF��LV�Vڶ� �Rpڶ 2���� ��� LI ��VڶV LI
XWLI��WLF��LV�Vڶ� �Rpڶ 2 �� K�V FX����L�V �� �Kڶ �릠2 ڶ�ڶ� L� �Kڶ
�L�� �WF LI �KWLFLVLFڶ 22�

�έ릠os sάڶ 릠gr⺁ ���Ϥ � FX���pڶ� Fڶ�����LF�V�s ��릠⺁ ڶ� ��� �릠s �릠ڶ릠όos �ڶ�
�έ� �릠όڶ sάڶ �Ϥڶ�os �쳌릠 릠Ϡڶ�⺁ �r릠릠변os �sέ��s ڶ� 릠Ϙ� ڶ�� �roڶ릠ڶ �릠όڶ �릠ΑϤ 릠ڶ릠s ��⺁릠o
V�K���� ��Vڶ� �� FRڶ��� VKڶ��K�릠� ���Ϥ �έ� 릠ڶ� V�K����LF�Vڶ��Ϥ �⺁s
����� �osڶ� i릠όϤ� FRڶ��� VKڶ��K �� ����s ⺁릠δڶ� ڶ� �oڶ���os 릠Ϥ�ϟos 릠ڶ�
⺁릠δڶ� ڶ� osڶ���� FX����L�V �� �릠2 ڶ�ڶ� ���⺁ �os �sέڶ�s ڶ� �roڶ릠Αos sάڶ
�i릠ڶ릠ڶos 릠Ϥ�ϟos �릠�Ϙ릠s �rڶδ� ڶ� ڶ���� �rڶ���os sάڶ �릠ΑϤ �r⺁ FڶW��� γsڶ� �r����
ڶ� osڶ���� �rnos sάڶ 릠⺁ ��쳌Β ��⺁ s릠s 릠o릠oo릠�� V�K���� �V�릠ڶ����ڶ��V�Fڶ�
�rϏ �릠�Ϙ릠s ���Ϥ �릠γ 릠o릠oo릠�� �rڶ���os sάڶ ⺁릠δڶ� �oϤ �o �릠릠⺁ �rڶ���os sάڶ ⺁릠δڶ�

릠gr⺁ �sέ�s ���⺁ �os �i�Ϥ 릠ڶڶ V�K���� V�sڶ����ڶ��V�Fڶ� 릠Ϥ�ϟ� �Ϥ�γ� ڶδڶ�

�Ϙ⺁ �g쳌릠o �i릠ڶos ��� ڶ� �릠ڶ �έ��릠� �릠oΑڶos-:ڶ�⺁ڶ�
MLWpKL�L�R(�WLVV�R�K�V�L�L�R):-
�WLVV�R---->Fڶ�����LF�V �WL� �V �ڶ��Iڶ�-��ڶ� �XW��-��Vڶ� F�VVڶV
�K�� �LFpWڶVV Xڶ��W�R��� �W��� �X� �Wڶ �V��Rڶ Vڶp�Wڶ��� IWLF �� �
��V�Lڶ��� ���L �Kڶ Lڶ�W�R��� �Lڶ� F�R ڶ� pWڶVڶ��

��V�L�L�R---->(ڶ�WR �Fp)
�-�V�FFLF��LXV(pV�FFLF� �Lڶ��V)����K �R��R���� �KLWڶ��
��XVڶ�WV LI ��Vڶ� �K�� V�� �� ���K� �WLXpV ���KLX� ��Vڶ��� ��ڶ�
FڶF�Wڶ��V



2-릠��WL���V�������K �ڶ�����Lڶ ڶ������V(Vpڶ� (��Vڶ� ���X����� �Lڶ�����
�pLV���Lڶ� �ڶڶ��ڶ� �KڶF
3-�W��V���L��� �Rpڶ��K��K VK�WڶV Iڶ��XWڶV LI �Kڶ VR��R���� �
I��WL���V��� �RpڶV

�LWRڶ�Wڶ�-� �Rpڶ����K ���-pLVڶ���� ���W��R�Lp��VF�� �WLpڶ��V
�-M��WL�RV��� �Rpڶ� ���K � �LLVڶ�VpL��R �ppڶ�Wڶ����

-��Rp���� Fڶ�����LF�V:-
�Wڶ � Wڶ�Lڶ������R � K��KڶW F��L��� Wڶ��� VKL���� FLWڶ ���WڶVVڶ��
�L��� �WL��K�K��KڶW Wڶ�� LI Wڶ�XWWڶ��ڶ�����p��V��� (F��������)
Fڶ�����LF�V �Wڶ K��K�R ���WڶVVڶ�� �� �K��K WڶVڶFڶ�� K��K-�Wڶ��
V�W�LF�

�WL��LV�V LI Fڶ�����LF�V:-
�WL��LV�V LI Fڶ�����LF�V �V ��I�Xڶ��ڶ� �R �Kڶ Vڶ�� � �L����L�
LI �Kڶ ��V�Lڶ� VXW����� �VV������Rڶ��� � K�V�L�L��� �Wڶ����X� MLV�
Fڶ�����LF�V �Wڶ �V��Rڶ Vڶp�Wڶ��� IWLF Xڶ��W�R��� �W���� �X� VLFڶ
��I���Wڶ�� �Kڶ �W���� �W��� ����V�L� �V �VVLڶ����� ���K � W�Vk LI
Fڶ�����LF� Wڶ�XWWڶ��ڶ�

�RFpL�LFV LI Fڶ�����LF�V:-
�KڶR XVX���R pWڶVڶ�� ���K ���Xڶ �L��L�������� VRFp�LFV�
LW ���K IL��� I������V �Xڶ �L �LFpWڶVV�L� LI Xڶ��W�R��� �W���

�sڶ�s όϤڶ� �Αڶڶ �릠s �s “���Xڶ” �όϠ릠oڶ �ڶ� ڶڶgڶ� �릠Α� �Αڶڶ �έ릠os sάڶ �sڶ�s
�릠ڶ�o릠� 릠gr릠ڶ �변ڶ� 릠릠os �Ϙڶδڶos ��⺁

Mڶ��V����� �XFLWV �� �Kڶ ���
�pڶ��F�L�L�R:-
�-�XFLWV LI ���W��W����� (�W��� � Fڶ����ڶV) �Wڶ ��� Fڶ��V����� �
FLV��R �Wڶ ��W���LF�V�

2-�Kڶ �LFFLڶ�V� � pW�F�WR Wڶ���� Vڶ��V� �K��K ���LX�� ILW ��LX�
��� LI ��� Fڶ��V��VڶV �Wڶ:
�-�X��



�-�Wڶ�V�
�-Vk�� Fڶ���LF�
�-kڶ���R
�-�I�

MLWpKL�L�R(�WLVV�R�K�V�L�L�R) LI Fڶ��V����� �XFLW �� ���:-
�����L�----->I� �Kڶ �W���� Fڶ��V��VڶV F�R ڶ� Vڶ���� �X� LIڶ�� �Wڶ
FX���pڶ��ILWF VK�Wp�R �ڶ���F�Wڶ� F�VVڶV�XVX���R VXWWLXڶ��� �R �
�Lڶ� LI �Fڶ�ڶ

릠grϠ�δ� Vk�� Fڶ���LF� ڶ� �릠ڶ�os �릠ڶ �릠ڶ 릠릠os �sέ��s �άڶ �릠ڶ �릠ڶoδ� s릠s 릠δόϤ
ڶ� 릠릠os 릠Ϥ�ϟos ڶ� �έ릠os i��⺁ ���o릠� �rڶs έ�Ϙ� 릠δόϤ �ڶ���F�Wڶ�-��ڶ� F�W���V

��릠ڶ έs�n� Β릠ڶ� �έ릠os �릠릠ڶ ��릠ڶڶ
M��WLV�Lp�����R--->�Kڶ �LX���WR �ڶڶ��ڶ� � � �W��� p�Wڶ��KRF� �V
��ڶ� ��ڶ��Iڶ�

�rόrڶڶos 릠Ϥ�ϟos ڶ� �έ릠os i��⺁ �rڶs έ�Ϙ� 릠ڶ릠o릠o�gos �릠oڶ� �릠ڶ �o⺁
====================================================

��Wڶ��Lp��V��� VR��WLFڶV

��Wڶ��Lp��V��� VR��WLFڶV:�V � VR��WLFڶ �K��K F�R ���Lڶ�� �Kڶ
pڶW�pKڶW�� LW���(�X����Wڶ�V�…)� ��� �Xڶ �L Lڶ�W-�������R LI
�FFXڶ� VRVڶ�F �����V� �XFLW�VLFڶ��FڶV� �ڶ�ڶ ڶILWڶ� �Kڶ ��������
Wڶ�L�����L� LI �Kڶ F�������� �� �KڶVڶ VR��WLFڶV �Wڶ FLV� �LFFL��R
�VVLڶ����� ���K VF���-ڶ��� �� LI �Kڶ �X���

�ڶ� �릠Β��os 릠Ϥ�⺁ �릠gϤڶ� �� �릠ΑϤ �릠ڶ� ��nos �릠sVR��WLFڶ�s �릠g� �rڶ� 릠릠os
ڶ� �i릠Ϥ� �rg� osڶ릠δڶ� �릠gڶ �릠릠ڶ �Αo� VF��� ��ڶ� �� LI �X���s �릠Β�γ 릠ڶ�gڶs
�i�Ϥ 릠ڶڶ ����s 릠gδڶ��LWF�� ��VVXڶ�s �릠gڶ� osڶ릠δڶ� 릠Ϥ�⺁����s �릠ڶoڶ⺁ ���릠os

-:릠gδڶ ����릠� �sڶ�s ڶ�� �os

�K�Wڶ���W�V��� p�Wڶ��Lp��V��� VR��WLFڶV pڶ���W�V LI ��� ����Xڶ�:-
�-L�F��� pK�����Vڶ��ڶ ��XV��� � VX���Xڶ� ����ڶFڶ�
2-�X���Xڶ� ���Wڶ�ڶWڶ� �W���Lڶ�ڶ�ڶ� WڶVX����� �� ������� ���K
�V�WX���Lڶ� LI �XWkڶ��� ��Vڶ�
3-�X���Xڶ� Vڶ�VLWR XWLp��KRڶ� �����ڶ� �L �ڶWڶ��� p��� Vڶ�V���L� ���K �LVV LI
Vڶ�VLWR XWL�Vڶ� IWLF �LWV�� WLL� ��������



��IM��� �I������ �릠 M��LI�

MRڶ��� VKڶ��K ��� L���Lڶ���WL�Rڶ�V LI ���:-

�LWF���R����K�� �Kڶ ������L�V �Wڶ ���K��R �ڶ��Kڶ�VKڶ �R
FRڶ���� �K��K VڶWڶ�V �V �� ������Wڶ�ڶ ��VX���LW �L ���L� W�p��
pWLp�����L� LI �FpX�VڶV�
MRڶ��� �L�V�V�V LI FX���pڶ� ��RڶWV LI �Kڶ Vpڶ������ڶ� p��VF�
FڶF�Wڶ�� LI L���Lڶ���WL�Rڶ�V����K FLV� LI �Kڶ �R�Lp��VF �ڶ����Xڶ
�KڶVڶ pLW��L�V LI �Kڶ L���Lڶ��WL�Rڶ� FڶF�Wڶ�� �L�����
Vpڶ������ڶ� pWLڶ���V � ��p��V �K�� �L��W��Xڶ� �L �Kڶ LWڶ�W�R p��k���
LI �Kڶ ��RڶWVڶ��� L���Lڶ���WL�Rڶ� ��ڶ� ��Vڶ��ڶ pWLڶ�VVڶV �L��W�
F��R ��IIڶWڶ�� ��L�V � �W�pV � Vڶ�Fڶ�� LI WLX�K�R � Iڶ� KX��Wڶ�
F��WL�V LI ��L�

�s ⺁릠δڶ� ڶ� �oڶ���os 릠ڶ L���Lڶ���WL�Rڶ�V�s �릠s����s ڶ� ��όδ� 릠δ⺁s
����L� pLڶ�������s ���Ϥ �άosڶ�ڶ��W���� ��VX���LW�sFRڶ��� VKڶ��K�s �변ڶϤ�
���o�� ��쳌oo� ��ڶ� FڶF�Wڶ�� LI L���Lڶ���WL�Rڶ�V�s �릠⺁ �έ릠ڶo릠� ��릠 릠ڶڶ�

�rڶr릠os ڶ� �릠⺁ �릠릠� �릠δr���� �릠ڶ FRڶ��� VKڶ��K�s �릠o�Ϥ���L�V�s �릠변o�� �릠o�

-���K LI �KڶVڶ Vڶ�Fڶ��V �V �ڶ���� �� �ڶ�W�Lڶ��� � �Kڶ ��pV �ڶڶ��ڶ�
Vڶ�W�Lڶ��� �Wڶ k�L�� �V �Lڶ�V LI �Wڶ����� ���KLX�K FRڶ�����ڶ�
��L�V �Wڶ pWڶVڶ�� �� ��� �Wڶ�V LI �Kڶ �W���� �KڶR �Wڶ �Kڶ �LF�����
�LFpLڶ��� �� �Kڶ �Kڶ�� Fڶ���W� �KڶWڶILWڶ�FLV� ��Vڶ�VڶV LI FRڶ��� �Wڶ
pW�F�W��R �Kڶ�� Fڶ���W ��VLWڶ�WV
MRڶ��� VKڶ��K ��� ��K���� LI ���:-

MRڶ��� VKڶ��K

ڶ�W�Lڶ���



�LWF���R� �Kڶ FRڶ��� �� pڶW�pKڶW�� Vڶ�Wڶ� �V V�F���W �L �Kڶ
FRڶ��� �� �Kڶ ��� �X�� K�V Vڶ�ڶW�� �FpLW���� ��IIڶWڶ��ڶV:-
��WڶW�pKڶ�-� FRڶ��� �V Fڶ�� �R ��K���� ���Vڶ� �L� �R
L���Lڶ���WL�Rڶ�V
2-���K ��K���� ��ڶ� �� �Kڶ pڶW�pKڶW�� ڶ�Wڶ� �L��W��Xڶ�V �L L��R Lڶ�
ڶ����Kڶ�W�Lڶ��� �� �Kڶ ���� F��R Vڶ�W�Lڶ��� �LFڶV IWLF � Vڶ����
L���Lڶ���WL�Rڶ��
3-�Kڶ Vpڶ������ڶ� pWLڶ���V � ��p��V �Wڶ ��VL ��IIڶWڶ��� VL ڶ��XVڶ� LI
�K�� �Kڶ FLV� ��Vڶ�VڶV LI ��� FRڶ��� �L��� V����I������R ���Lڶ�� �Kڶ
pڶW�pKڶW�� ��Vڶ�Wڶ� ڶ��� WV�(�K��kVڶ� �L�)

-II �Kڶ FRڶ��� ��L�� � Vڶ� LI ��L�V �V ��VWXpڶ��� �KڶWڶ �Wڶ �Kڶ���V ��
�Kڶ ������R LI �KڶVڶ ��L�V �L �W��VF�� V�����V� ��Kڶ VRFp�LFV ��Vڶpڶ�
L� �Kڶ Vڶ��(LW Vڶ��V� Vڶ��� FLV� ��Vڶ�VڶV LI FRڶ��� �Wڶ FX���pڶ��
�IIڶ����� F��R Wڶ��L�V LI �Kڶ �W��� �� �Kڶ V�Fڶ ��Fڶ) �KڶWڶ
�������LڶFRڶ� L��XWV

ڶ�Wڶ� �FpX�Vڶ�s �Ϙ릠 ڶ� ���ڶFRڶ���� VKڶ��K�s �릠⺁ 릠Ϙ�릠γ 릠δrΑ⺁ 릠ڶ �� 릠δόϤ
����L� pLڶ�������s �릠Ϙo릠s �γڶ� �Ϙ� �sέFRڶ����s ��Α� s릠s 릠o릠oo릠ڶ⺁ ��릠쳌Α�

�Kڶ ���XW�� K�V�LWR LI ��������ڶFRڶ� ��Vڶ�VڶV �V ��ڶ��WFڶ�ڶ� �� p�W��
�R:-
(�) �Kڶ ��Fڶ��� ��p����R LI �Kڶ ��� �L Wڶ�ڶ�ڶWڶ�� �LWF�� FRڶ���
(2) �Kڶ ڶڶ�Wڶ� LI Vڶ�L���WR ��Fڶ�� �L ��L�V �K�� L��XWV �V �Kڶ
��Vڶ�Vڶ WX�V ��V �LXWVڶ

MRڶ��� ��Vڶ�Vڶ

�W���Rڶ�ڶ� ��Vڶ�VڶV ���L����� FRڶ��� �Wڶ LI 2 �WL�� �WLXpV:-
(I)ڶ�FRڶ�������� ��Vڶ�VڶV LI �Kڶ ���:�Wڶ ���X�Wڶ� �L�����L�V�
�K�Wڶ���Wڶ��� �R ��Fڶ�� �L pWڶ��LXV�R �LWF�� FRڶ������� �KڶWڶ �Wڶ
F��R Wڶ�VL�V �K��K F�R ��XVڶ ��������ڶFRڶ� ��Vڶ�Vڶ VX�K �V:-

�-�FFXڶ�-Fڶ����ڶ� ���XWR��K��K �V �Kڶ �LFFLڶ�V� ��XVڶ LI �Kڶ
��Vڶ�Vڶ �� �K�V �WLXp VX�K �V FX���pڶ� Vڶ��WLV�V (M�)�Wڶ���ڶ�
��VLWڶ�WV�

�������LڶFRڶ� �� ��ڶ� 릠oos �sڶ��s �gڶs �sڶ��X�L�FFXڶ� �sڶ�s oόϤڶ�
�변ڶs �릠δos sάg� 쳌릠ڶ� �sέ� 릠ڶ��Α�� FRڶ��� VKڶ��K�s ��-릠g��X�Lڶ� �변ڶ �릠Αo� �r⺁

FX���pڶ� Vڶ��WLV�V�s ��
2-��W�� ��Iڶ���L� LI L���Lڶ���WL�Rڶ�V �V �� pWL�WڶVVڶ�� FX���IL���
{pK��Lp��KR��MLڶ��ڶXkLڶ�

릠gr⺁ έ릠⺁ s릠릠⺁ FRڶ��� VKڶ��K�s �δڶo� 릠릠os 릠ڶL���Lڶ���WL�Rڶ�V�s �릠릠ڶ
MRڶ��� VKڶ��K �δڶ� ��ڶڶ� ��oڶ� �sέ��Iڶ���L�

3-���XWR ��XVڶ� �R �WX�V � L�KڶW �L��� ��Vڶ��



(II)LڶXkL�RV�WLpKR LW �RVFRڶ�������� ��Vڶ�VڶV:-�� �V L��XW �Kڶ� �Kڶ
FRڶ��� �V �L� ILWFڶ� pWLpڶW�R LW �� K�V ���LWF�� �XW�Lڶ�W kڶ�����V�
��Wڶ XVX���R �VVLڶ����� ���K FX����L�V �IIڶ����� �Kڶ pWLڶ���V
Wڶ�X�Wڶ� ILW ILWF���L� LI �LWF�� FRڶ���� LW FX����L�V �K�� �IIڶ��
�Kڶ VR��KڶV�V LW ��W�����Lڶ� LI FRڶ��� ��p��V�
⺁릠δڶ� ڶ� osڶ���� �rno릠� ��쳌Β ���⺁ �nro릠 �oδ� �sڶ��s �릠ڶ ���s �릠δos �Αڶ �릠ڶ
FRڶ��� VKڶ��K�s �rδڶ� �Ϡ릠� �릠s 릠ڶ릠⺁FRڶ��� VKڶ��K �릠Α� 릠릠os �rڶr릠os �s �rڶ���os

IX����L����R ��릠Αoڶ������� �� �δڶδo� �릠s �s
MX���pڶ� WLV�Vڶ��� (M�)

�Αڶ� �릠ڶ릠ڶos ڶ릠ڶ� �릠r�릠ros �릠ڶ �릠ڶ릠ڶos sάgo �Ϥ�릠ڶγs 릠Ϥ�r⺁ �ڶڶ릠ڶ�� 릠sڶ� osڶ�� Ϡڶ�
�sڶ��s �άڶ ڶ� � �릠Ϥsڶ� 릠릠릠⺁릠ڶ ΃ڶ�릠 � ���� �r변ڶ ڶ���

M� �V �� �X�L�FFXڶ� ��������ڶFRڶ� ��VLWڶ�W �K��K �K�Wڶ���Wڶ���
�R
(�) ��V����� Vڶ�p�VLڶ LI ���XWL�Lڶ� �ڶ��p�WڶI����V�Vڶ� �� ��Fڶ
(2) �Kڶ�� Fڶ���W p���XڶV �K�� �Wڶ Vڶp�Wڶ��� �� Vpڶ���

� �릠ڶ �s �릠ڶ �릠ڶڶ �rڶ쳌oo릠� osڶ�� sάg� �릠�릠δo릠� �⺁릠ϟos � Ϙ릠ڶ� ڶ� 릠Α�릠 �sέ
���KLڶ�ڶ�V�V LI �Kڶ ��Vڶ�Vڶ:-
IFFXڶ� Fڶ�K���VFV �K�� F�R ڶ� �Kڶ ��XVڶ LI FRڶ��� �V�WX���Lڶ�
Kڶ�� �ڶڶ� �ڶ�����Vڶ��� ڶ��XVڶ� LI pWLFڶ��ڶ�� LI �KWL���
��I��FF��LWR ��Vڶ� ���K�� � �WLX�� M� p���XڶV�
�L ��pڶW�Fڶ���� ���Wڶ��� ����VڶpK��LFRڶ��ڶ �V �� ���F�� FLڶ�� LI
M� �� �K��K �������LڶFRڶ� � ��I��FF���L� L��XW �Iڶ�W
�FFX������L� ���K FRڶ���� FRڶ��� pWLڶ���V� LW ����Wڶ� pڶpڶ���V IWLF
FRڶ��� pWLڶ���V�
I� �K�V FLڶ��� �Kڶ V�L�Vڶ� �Wڶ ��XVڶ� �R � � �ڶ����ڶF-��ڶ� ���
(�Rpڶ IV) �L FRڶ��� pWLڶ���V� � �Kڶ V�Fڶ �FFXڶ� Fڶ�K���VF �V
�KLX�K� �L ڶ� ����Wڶ� �L �Kڶ p��KLڶ�ڶ�V�V LI M�

�X�L�FFXڶ� �� ڶ�� �릠sM�릠⺁릠릠os �릠ڶoos ڶ�� ڶ� �⺁�ό릠 ��� 릠ڶs ��s �rΒ
�릠gڶ� �r�� KRpڶWVڶ�V������R Wڶ����L� �Rpڶ IV(ڶ��� Fڶ����ڶ�) �r⺁ ���Ϥ 릠δόϤ

�i릠δo� �릠ڶڶ �i ڶ�� �� �ڶ� 릠ڶ�ڶ�o�� L���Lڶ���WL�Rڶ�V�s 릠Ϥ�⺁�-ڶ����s 릠Ϥ�⺁
�릠릠ڶ릠변os L���Lڶ���WL�Rڶ�V�s 릠Ϥ�⺁ �릠gڶ� �릠ڶڶ�X�L�� �δڶ� 릠gr릠ϟo���-ڶ����s 릠Ϥ�⺁

FRڶ��� VKڶ��K�s ⺁릠δڶ� ڶ� �oڶ���osL���Lڶ���WL�Rڶ�V�s 릠Ϥ�⺁ ���Α� �릠릠ڶ�
��Αo� ΃ڶ�� �sέ� FRڶ��� VKڶ��K�s ⺁릠δڶ� �oϤ �o �릠릠⺁ ���Α�����s �⺁si

osڶ�� sάڶ �sڶ�s �릠ڶόo� 릠릠os ��L�V LI ڶ�Wڶ� Iڶ��WV �� ����s

osڶ��� sάڶ ���⺁ �ros s���⺁ �릠ڶ릠όos �rڶ �rΒ
릠Ϥ�⺁ �릠릠Α� �릠s s릠ڶ⺁�⺁ FRڶ��� VKڶ��K�pWLڶ���� �릠δϘ⺁� έ΄⺁ �릠ڶ릠όos s릠�릠ڶ

�릠ڶ�os �릠ڶ �릠ڶ ���sڶ�-� 릠Ϥ�⺁ �⺁sέ ��ڶ� ڶ�� �� �ڶ� �릠δrڶ���os �릠ڶ ��ڶ�-�ڶ릠ڶڶ�
M��s �sڶ�s ��δڶ �릠ڶڶ� έ΄쳌os �δڶFRڶ��� VKڶ��K�o �rڶ�� �릠ڶڶ�

릠δ⺁릠⺁ KRpڶWVڶ�V������R �Rpڶ IV ڶڶ� osڶ�� sάڶ �릠릠ڶ 릠ڶϤs ��Ϙ쳌os �릠g� ��⺁s Ϙ릠ڶ�
sάg� ��ڶ� όϤڶ� �sέ �rڶ릠⺁ p���Xڶ ڶ�ό��FFXڶ� Wڶ����L��s ڶ� �릠δos sάڶ �릠s ��όδ�

�Kڶ�� Fڶ���W p���XڶV osڶ��



�VL�Vڶ� LI �Kڶ ��Vڶ�Vڶ:-
M�� ��kڶ L�KڶW �X�L�FFXڶ� ��Vڶ�VڶV� �V �ڶ�ڶ��ڶ� �L ڶ� ��XVڶ� �R �
�LF������L� LI ���ڶ�ڶ� � ����ڶ���WL�Fڶ I���LWV �K�� WڶVX�� �� � �LVV
LI �Lڶ�Wڶ��� �L Vڶ�I pWLڶ���V (�Kڶ FRڶ��� �Vڶ����� �� �Kڶ ��Vڶ LI M�)�VL
�Kڶ ��Vڶ�Vڶ �� F�R ڶ� ��XVڶ� �R:-
���ڶ�ڶ�-� ��XVڶ�M� �L��LWڶ���� Wڶ�� ILW FL�L�R�L��� ����V �V 2���
���K � FX�K �Lڶ�W Wڶ�� ILW ���R�L��� ����V Vڶ������� � V�WL��� �X� �L�
��XVڶ����� WLڶ� ILW �Vڶ�ڶ� ���ڶ�ڶ� ���kڶ�� LI M� VXVڶ�p�������R
�L �Kڶ �L�-��2 �ڶ��ڶ��ڶ K�p�L�Rpڶ �V ��ڶ� �ڶV�����VKڶ

����ڶ���WL�Fڶ-2 ��XVڶ��V � �W��VF�VVڶ��� VX�K)��ڶ�� �V ��W��
��Iڶ���L�) K�V �ڶڶ� pWLpLVڶ� �V � ��XVڶ LI M�� �X� Wڶ�ڶ� �ڶڶ�
�L���XVڶ���R �ڶ����Iڶ��

�pڶ��F�L�L�R LI �Kڶ ��Vڶ�Vڶ:-
�-M� �V �Kڶ �LFFLڶ�V� ��������ڶFRڶ� ��VLWڶ�WV� K����� �
pWڶ��ڶ���ڶ LI �� ���� pڶWVL�V �� U� � �XWLpڶ ��kڶ M��������R
2-M� F�R �IIڶ�� ��R �ڶ�� �X� L�Vڶ� �� �K���KLL� LW �Iڶ�W ڶ�� ��
Rڶ�WV �V Wڶ�����ڶ�R W�Wڶ(FLV� �LFFڶ��R �IIڶ��ڶ� 2�-��R)
3-M� M�릠 W���L �V �:2(��kڶ L�KڶW �X�L�FFXڶ� �� �K��K �IIڶ��ڶ� �Kڶ
IڶFڶ�� FLWڶ �K�� Fڶ��)
�-M� W�Vk LI ��ڶ�LpFڶ�ڶ� �V ���-IL�� K��KڶW �Kڶ� �Kڶ
��Vڶ�Vڶ �V pWڶVڶ�� �� � I�WV�-ڶ��Wڶڶ Wڶ�����ڶ�

MLWpKL�L�R(�WLVV�R�K�V�L�L�R):-
�����L�---->M� �V � �Kڶ�� Fڶ���W ��Vڶ�Vڶ� �Kڶ �IIڶ��ڶ� �Wڶ�V
VKL� FX���pڶ� �ڶ����W�XFV�W-��ڶ� p���XڶV� ���VVR� �W�R-����
V���K��R �ڶVVڶpWڶ� �WWڶ�X��W �V�L�Vڶ�



��V�L�L�R--->�Kڶ (ڶp���X)V�L�Vڶ� Kڶ�� VK�Wp�R �ڶ��Iڶ� �LWڶ�WV

����XڶV
����XڶV �LFFL� �L����L�:-
����XڶV �Wڶ �LFFL��R L��XW ڶ��Vڶ� �Kڶ �Vڶ�����Wڶ� � �Wڶ IWڶ�Xڶ�� ��
�Kڶ Lp��� Vڶ�Wڶ� � �K��VF� �W��� Vڶ�F� �Vڶ������ �����ڶ�Vڶ�� Iڶ��W
�W���V� ������XF�Vpڶ�ڶWڶ� �LW��

ڶ����� p���XڶV V� ڶ������� p���XڶV:-
-I� �� ڶ����� p���Xڶ �KڶWڶ �V ڶ��ڶ���ڶ LI L��L��� LI:-
W���V�X��Wڶ�-� �XII LI �RFpKL�Rڶ�V � FL�L�Rڶ�V�(��I��FF���L� �V
ILX��)
2-��X����� F��WLpKڶ��V �L�������� FRڶ��� ��W�Vڶ�
3-MRڶ��� �Wڶ�k�L���
�-�F��� ڶ����� p���XڶV �Wڶ LIڶ�� �ڶWڶ��ڶ� L� VF��� ��Vڶ�
�-��L�V �Wڶ Wڶ�����ڶ�R pWڶVڶWڶ��� ���KLX�K �KڶR F�R ڶ�
Wڶ�Xڶ�� �� �XFڶ�W�

-Iڶ������ p���XڶV M� (�Kڶ� p���XڶV ڶ�LFڶ� �Xڶ�Vڶ���) �KڶWڶ �V
ڶ��ڶ���ڶ LI L��L��� LI:-
�-��V�ppڶ�Wڶ��� LI ��I��FF���L�
ڶ�-2 Kڶ�� ڶ����� LW �L FRڶ����
3-���LV�V � pWLFڶ���� �V�WL�R��� pWL��IڶW���L�
�-�K��L� p���XڶV F�R ڶ� Vڶڶ� � �KڶWڶ �Kڶ �LWڶ�W �ڶڶ��ڶ� �LWF��
� �IIڶ��ڶ� �Kڶ�� Fڶ���W �V �L� VK�Wp�R ��W�XFV�Wڶ���� �ڶWڶ�
�Kڶ����-LX� FRڶ��� VKڶ��KV ��� ڶ� ��ڶ��FL�V�Wڶ� �����RڶVpڶ �� �Kڶ
LXڶ�W �Vڶ��ڶ VXڶ��V���� �K�� �K�V �LWڶ�W Wڶ��L� WڶpWڶVڶ��V Wڶ��Kڶ
(�) ���LFpڶ�ڶ� FRڶ��� �LVV
LW (2) p�W���� WڶFRڶ������L�

Note:-While MS
characterized by
demyelination out of
proportion to axonal loss,
however some injury to
axons does occur



�������� F���IڶV����L� LI M�:-
M� VKL�V Wڶ��pV��� � WڶF������ Vڶ�p�VLڶ LI ���XWL�Lڶ� I����Vڶ� ��
FLV� �������X��V� �Kڶ IWڶ�Xڶ��R LI Wڶ��pVڶV ��Vڶ� �L �XW��� �Kڶ
�LXWVڶ LI �Kڶ �VVڶ���� �X� �KڶWڶ �V � Vڶ���R ���XWL�Lڶ� �W�LW���Lڶ�ڶ� ��
� VX�Vڶ� LI pڶ�����V�
�L ���������R� �LFFL��R� �KڶWڶ �Wڶ FX���pڶ� Vڶ�p�VLڶ LI ���XWR
(Wڶ��pVڶV) IL��Lڶ�� �R Vڶ�p�VLڶ LI Wڶ�Lڶ�WR (WڶF�VV�L�V)��Rp�����R� �Kڶ
Wڶ�Lڶ�WR �V �L� �LFpڶ�ڶ�� ���K �W��X��� LIڶ�� Vڶ�p��Vڶ� ���XFX����L�
LI � ���XWL�Lڶ� I����Vڶ�
I� ��R �������X�� pڶ������ �� �V K�W� �L pWڶ���� �Kڶ� �Kڶ
��ڶ� Wڶ��pVڶ ���� L��XW�

ڶ� sڶ�sڶ� ���o� �릠ڶ �rϠ�o�� 릠ڶsڶ� �릠s �i osڶ�� ڶ� 릠g⺁�ό릠 ⺁릠ڶ� sڶ� 릠oϠ릠oi
�Αo� sάΑڶ� ��ڶ� �Ϥ�ό�� ���o� �Ϥ�ό� �����k�s �rn� ��oڶ� �Ϥ�ό� �δrόڶ ��o쳌o �Ϥڶ�os
�sڶ�릠� �o ��ڶ� �o �Ϥڶ� 릠ڶo �Ϥڶ�os ڶ� osڶ�� 릠gr⺁ �r변� ڶ�� ڶ� �릠s ڶ�� ڶ� �릠γ�s
όϤڶ� �Αڶڶ 릠o릠oo릠ڶ⺁ �Ϡ릠os έڶ�� ڶ� έ릠ڶo� 릠g릠ڶo� �sڶ��s �릠ڶ� �r변Α� ���s ڶ� �릠γs

-:�sڶ�릠ڶ 릠o릠oos
�-Uڶ�����W�� ��VX�� �Fp��WFڶ���L��XWW��� Lڶ�W �Kڶ �LXWVڶ LI
� Iڶ� ��RV �V � IWڶ�Xڶ�� ������� VRFp�LF LI M� �Xڶ �L Lp���
ڶ�Wڶ� ���Lڶ��Fڶ�� (Lp��� �XW���Vڶ� Wڶ�WL�X���W �(XW���Vڶ�
2-I��Lڶ��Fڶ�� LI �Kڶ �W��� Vڶ�F pWL�Xڶ�V �W����� ڶ�Wڶ�
V���V � ������� � ��� ��VWXp� �L��Xڶ��� ڶRڶ FLڶ�Fڶ��V�
3-�p���� �LW� V�L�Vڶ� ڶ��� W�Vڶ �L FL�LW � Vڶ�VLWR �Fp��WFڶ�� LI
�WX�k � ��F�V� Vp�V�����R� � ��II��Xڶ���V ���K �Kڶ �L�X���WR �L��WL� LI
Wڶ����� IX����L��

�����LV�V LI �Kڶ ��Vڶ�Vڶ:-
�-��릠 VKL�V (�) �� 3�� LI ��VڶV �KڶWڶ �V FLڶ�Wڶ�� pڶ��L�R�LV�V
2-� F����R �ڶ���ڶ�ڶ pWLڶ��� �ڶ�ڶ� ���K �� � pWLpLW��L� LI �-��L�X����
�K��K �Kڶ� �ڶ����Fڶ IXW�KڶW� VKL� L���L��L��� ����V� WڶpWڶVڶ�����
�����Lڶ��V ��Wڶ��ڶ� �����V� � ��Wڶ��R LI ���ڶ����� ��Wڶ��V ���KLX�K
�KڶVڶ �����Lڶ��V �L�V���Xڶ� � F�WkڶW ILW ��Vڶ�Vڶ �������R� �� �V �L� �Wڶ��
�I �KڶR �Wڶ � �W������ p�W� LI �Kڶ ��Vڶ�Vڶ Fڶ�K���VF�



3-M�I ��� VKL� �Kڶ ��V�W��X��L� LI V�L�Vڶ� ��WLVV �Kڶ ��� �XW���
ڶ����� ��Vڶ�Vڶ� 릠WLF �K�V� �� K�V ڶ�LFڶ� �Wڶ�� �K�� �KڶWڶ �Wڶ LIڶ��
FLWڶ V�L�Vڶ� �� �Kڶ �W���V LI M� pڶ�����V �K�� F��K� ڶ� �ڶ��ڶ�pڶ �R
�������� ���F�����Lڶ � �K�� V�L�Vڶ� ��� �LFڶ � �L FX�K FLWڶ LIڶ��
�K�� ��V pWڶ��LXV�R

���X�Wڶ� ��������ڶFRڶ� ��Vڶ�VڶV

���KLڶ�ڶ�V�V LI ���X�Wڶ� ��������ڶFRڶ� ��Vڶ�Vڶ:-
IFFXڶ�-Fڶ����ڶ� �������LڶFRڶ� ��� L��XW �Iڶ�W � �XFڶ�W LI
VRVڶ�F�� ��Iڶ���LXV� ����X���� Wڶ�����ڶ�R F��� ��W�� ��Vڶ�VڶV��K��K �Wڶ
�L� �KLX�K� �L ڶ� Wڶ���ڶ� �L ��Wڶ�� VpWڶ�� LI �Kڶ ��Iڶ���LXV ��Vڶ�� �L
�Kڶ W�LXVڶ� VRVڶ�F� W��KڶW…
�L �� �V �ڶ�ڶ��ڶ� �K�� �Kڶ �FFXڶ� WڶVpL�Vڶ �L p��KLڶ��-�VVLڶ�����
�Vڶ����� �WLVV-Wڶ���V ���K FRڶ��� ��Vڶ����� �WڶVX����� �� FRڶ���
��Fڶ��(�R�L�L��� Wڶ����L�� �Rpڶ II)

�rڶ� 릠릠os �릠s WKڶXF���� Iڶ�ڶW�s �o릠⺁ �� �rڶ� ���o릠� 릠g��⺁ ΃ڶڶ� �sڶ��s �릠ڶ
��os �릠�o �Αo� �����Lڶ��V ڶ�� �릠Α�� ��nos ⺁ڶ릠gڶڶ� ��nos �릠ڶ �rόڶ ���Ϥ릠⺁ �⺁��
FRڶ��� VKڶ��K�s γڶ� �릠ڶ i릠ڶ릠ڶos �rnro릠�s �ڶڶ� ���Ϥ릠쳌o릠� �릠ϟos �nro릠�s �릠Α�
�릠gڶ� �rڶo� ���Ϥ릠쳌os ڶ� �릠릠Α� 릠릠os ���s �rڶoڶ⺁ �gδr��WLVV Wڶ�������R���r⺁

�릠g�릠ڶoڶ �roδ변릠o �rnro릠�s �릠� FRڶ��� VKڶ��K�s
(�)�LV�-��Iڶ���LXV �������LڶFRڶ� ��Vڶ�Vڶ

��L pڶ���W�V LI pLV�-��Iڶ���LXV� �FFXڶ�-Fڶ����ڶ� �������LڶFRڶ�
Wڶ�Lڶ������ �L�K� X���kڶ M�� �Wڶ FL�LpK�V�� VڶVVڶ���� ���K Wڶ�����ڶ�R
��WXp� L�Vڶ�

pLV�-��Iڶ���LXV ������L��sڶFRڶ� �sڶ�s�M��s �r� 릠ڶ�rڶ릠 ��� �릠변ڶ sڶ� 릠ڶ�
��ڶڶ� �Rpڶ II릠ڶpLV� ��Iڶ���LXV�s 릠ڶs�Rpڶ IV KRpڶWVڶ�V������R릠ڶM��s �릠s

-:�sڶ��s ڶ� 릠릠Ϥ 릠ڶ osڶnڶ릠ڶ� �άڶ
(I)��Xڶ� ��VVڶFڶ����� ����V�VRFp�LFVڶpK��LFRڶ��ڶ �Rp�����R �Lpڶ�ڶ�
� kڶڶ� LW ��L �Iڶ�W �Kڶ ��ڶ�ڶ�ڶ��� ��Iڶ���L� �VXڶ��V� ��IIXVڶ �W���
���Lڶ��Fڶ�� (W��KڶW �K�� �Kڶ IL��� I������V �Rp���� LI M�) ���K
Kڶ����Kڶ� ��K�W�Rڶ� � �LF�� �K��K pWL�WڶVV W�p���R� �L � I����
LX��LFڶ �� ��LX� 2�� LI ��VڶV� �� �Kڶ WڶF������ pڶ�����V �KڶWڶ �V
�LFpڶ�ڶ� Wڶ�Lڶ�WR�

��IIXVڶ ��I��FF���L��r⺁ �릠Α� osڶ�� sάڶ �릠s ��Ϙ쳌os �릠g� �⺁�ό릠 ��� 릠ڶs sڶ�
p���XڶV �Αڶ �릠ڶIL��� �V�WX���Lڶ� LW ��I��FF���L� �릠Α�M��o ��δo릠ڶ� 릠ڶs

(II)��Xڶ� �������WLڶ� KڶFLWWK���� ����VڶpK��LFRڶ��ڶ �V �
FLWڶ ���������Vڶ� �Rp�����R �IIڶ��V RLX�� ��X��V � �K���Wڶ��



����Wڶ�(2) pLڶ���� FRڶ���L�RV�V
IV �L��FFXڶ� pWLڶ�VV �K�Wڶ���Wڶ��� �R �LVV LI FRڶ��� ���L����� �Kڶ
Wڶ��ڶ� LI �Kڶ pL�V� FLV� LIڶ�� �Iڶ�W W�p�� �LWWڶ���L� LI KRpL���WڶF��
�I� F�R L��XWV �� � ��Wڶ��R LI �������� Vڶ�����V �K��K ����X����
Vڶ�ڶWڶ ڶ���WL�Rڶ�ڶ LW LVFL��W �Fڶ������ � ���LKL��VF�

pL�V�s �rڶ� �릠s 릠gδڶ ��όδ� pLڶ���� ڶ릠ڶ� �변ڶ⺁ �g쳌δڶ� γsڶ� �릠�릠 릠릠�� 릠o osڶ�� sάڶ
릠ڶ osڶ�� sάڶ �όڶ� ��r릠릠Αrڶos� �RV�V LI FRڶ��� VKڶ��K릠δό�FRڶ���L�RV�Vڶ�릠ڶ�
�έ릠⺁��+�릠Ϥi릠ڶos �릠릠릠Ϥs �릠ڶ� �Ϙo�KRpL���WڶF���o릠⺁ �ϟڶ �δڶ �rڶϤ 릠ڶo �릠s

�릠ڶ �릠o�Ϥ IV I�X�� �rڶόδ� �쳌ڶoڶ�os �릠ڶ 릠nϤ 릠ڶ릠⺁ڶ��Wڶ����X��W Vpڶ���릠� �r릠ϟos
��X��Wڶ����Wڶ Vpڶ���릠� ��δڶ �rڶϤ �Αڶڶ ���ڶ� �릠Ϥs �릠δrڶڶs s릠릠⺁ �릠Ϥi릠ڶos �릠릠릠Ϥs
릠δ⺁s� 릠Ϥsڶ� �릠δrڶڶs 릠릠os �릠릠릠Ϥ�s �nro릠 �RpڶWLVFL��W �Lڶ����W���L� LI ��+
�릠ڶ �Ϙoδ� �s�⺁ KRpL�L��� �L KRpڶW�L����s ڶ� �Ϙoδ� �릠ڶo릠⺁ 릠r�쳌o릠� ��όδ� 릠ڶ ��

FRڶ����s ��ڶ� �os �i�Ϥ 릠ڶڶ �r릠ϟos �έ릠⺁ �osFRڶ��� VKڶ��K�s �⺁si ڶ� �릠ڶos

�������� F���IڶV����L�:-
MLV� �K�Wڶ���W�V��� �V�Lڶ� L��XWV �� �Kڶ pL�V Iڶ��WV��K��K ��WWR
V�����V �L FL�LW XWL�Vڶ� �� �Kڶ Vp���� �LW�� WڶVX����� �� W�p��
�X��W�pڶ����(p�W��RV�V LI ��� ILXW ��F� ��� �LWVL)

(3)�WL�WڶVVڶ�� FX���IL��� pK��Lp��KR(�ML)ڶ��ڶXkLڶ�
�V � ��������ڶFRڶ� ��Vڶ�Vڶ �K�� L��XWV IL��L���� Wڶ��������L� LI ��
��WXV �� �FFX�LVXppWڶVVڶ� pڶ�����V

LڶXkL�RV�WLpKڶ�V
LڶXkL�RV�WLpKڶ�V:-�Wڶ ��KڶWڶ��� �RVFRڶ�������� ��Vڶ�VڶV �� �K��K
�Kڶ �������� VRFp�LFV ڶ��Wڶ� IWLF Wڶ��Kڶ ���LWF�� FRڶ��� VR��KڶV�V
LW �XW�Lڶ�W� �LFڶ ��VLWڶ�WV ���Lڶ�� �RVLVLF�� ڶ��V��Kڶ��RFڶ L�KڶWV
���Lڶ�� pڶWL��VLF�� �Vڶ��RFڶ � Iڶ� �Wڶ �VVLڶ����� ���K FX����L�V ��
FRڶ��� pWLڶ���V�
릠ڶ �⺁s �γs �rڶ�� osڶ�� sάڶ 릠ڶ� �⺁릠ڶϤ ��� 릠릠o �Ϥ릠ڶ osڶ�� �έ릠ڶ �Ϥ�릠ڶγs 릠Ϥ�r⺁

�릠Αo� 릠ڶ �릠s 릠δrڶ �릠⺁ �r⺁ FRڶ��� VKڶ��K�s �릠s 릠δόϤ��RVFRڶ�������� ��Vڶ�Vڶ



�IX����L����R 릠δόϤڶ������� �릠⺁ �r⺁ �� �릠Αo� �릠s �s �⺁s
�RVLVLFڶ LW�릠� �릠ڶϤ�릠s ��δڶ 릠⺁ �릠s osڶ�� sάڶ ��쳌o� 릠릠os �⺁�s ��r릠릠Αrڶos �rΒ
��p�� ��� I�� LI FRڶ����s ��Α� 릠g릠ڶo� 릠όrڶڶos �릠o릠ڶ� �릠Αo�p�WL��VLFڶ
�릠s osڶ�� sάg� �rڶ� 릠릠os �� �Ϥڶ� �릠릠Αڶ ��� �릠ڶڶ �Ϥ�Ϙos �rڶo� 릠δόϤ i�noϤ �릠ڶڶ

��δڶ �rڶڶ⺁ �릠ڶϤ�릠�s �릠ڶ ⺁릠δڶ� ڶ� �oڶ���os �릠δrno릠� �rδrڶ ��쳌Β �r⺁ �rڶ�
ڶ� �i릠Ϥ� ��p�� LI FRڶ����s ڶ� �΄ڶ� �rڶoڶ��⺁ڶW�������R LI �KڶVڶ Vڶ��RFڶ

osڶ�� sάڶ ⺁ڶ�oڶ� ���릠os
�pڶ��F�L�L�R LI �Kڶ ��Vڶ�Vڶ:-
MLV� �Wڶ �X�LVLF�� Wڶ�ڶVVڶ��� ���KLX�K �� F�R ڶ� �-���kڶ� ��Vڶ�VڶV

MLWpKL�L�R(�WLVV�R�K�V�L�L�R):-
�����L�---->ڶ�V�L�V LI Vڶ�XkL�RV�WLpKڶ� �Wڶ ILX�� �� �Kڶ �Kڶ��
Fڶ���W� �� VLFڶ ��Vڶ�VڶV� �KڶWڶ F�R ڶ� �W�Rڶ p���KR ���Lڶ��Fڶ���
KLڶ�ڶ�W� �� �Kڶ ���ڶ �W�Rڶ� ��� Vڶ�XkL�RV�WLpKڶ� VKL� ��IIXVڶ�R
�IIڶ��ڶ� ���LWF�� �Kڶ�� Fڶ���W:
(I) �� �L�LW(�W�R � �W��V�Xڶ���)
(II) �� �L�XFڶ (�ڶ�Vڶ�Wڶ�)
���K �Kڶ �LVV LI �Kڶ�� Fڶ���W� �Kڶ �W��� Vڶ�LFڶ� ��WLpK���
�Kڶ Vڶ�����Wڶ� �ڶ����Wڶ � Vڶ�L���WR �Kڶ���V ��� ڶ� ILX�� ��
�Kڶ �W�R Fڶ���W

��V�L�L�R---->FRڶ��� �LVV �V �LFFL�� ���K F��WLpKڶ��V V�XIIڶ� ���K
��p����LFڶ Vڶ�XkL�RV�WLpKڶ� ��VL VKL� Vpڶ��I�� ����XV�L�V� �Xڶ �L
���XFX����L� LI p�W���X��W ��p��V
�sέ �rڶ릠⺁ ��p�� LW I�� LI FRڶ����s �릠ڶϤ�릠�s ��Αo� osڶ�� sάg� �릠s 릠δrΑ⺁ 릠δ⺁s ڶ�
�r�Αoos �릠r릠ڶڶ ڶ� ��릠δos �γ릠o릠ڶ ڶ� �δϤڶ� (F��WLpKڶ��V)��no릠� �⺁릠ڶδos ڶ릠ڶ� 릠nϤ

F��WLpKڶ��V ���K ��p�� �W�Vڶ� ��Vڶ�� �� 릠Ϡ�o� �gnڶos ��� 릠ڶ�� 릠릠⺁

�������� F���IڶV����L�:-
���������R� ���K ��VLWڶ�W LI �Kڶ ��W�LXV VKڶ�XkL�RV�WLpKڶ� �V �
�K�Wڶ���W�V��� �������� pWڶVڶ�����L�� ��IIڶ��ڶ� �K���Wڶ� �Wڶ �LWF�� ��
��W�K��X� ���ڶ� �L F�VV ����ڶ�LpFڶ�ڶ� Fڶ��V�Lڶ�V �XW��� ��I���R �
�K���KLL�
��IIXVڶ ���Lڶ��Fڶ�� LI �Kڶ�� Fڶ���W ��Vڶ� �L �W�LW���Lڶ�ڶ�
�� FL�LW Vk���V� Vp�V�����R� KRpL�L���� LW �������
릠Ϥڶ�� έ릠ڶoϤ� ΑϤڶ� �릠ڶϤ 릠ڶo �� �Ϥsڶ�o릠� 릠όrڶΒ �rڶ� osڶ�� sάڶ ڶ� �o릠δ� 릠릠os �쳌ڶos 릠δόϤ

��⺁s �os �Ϥ�Ϥs �s �όڶ��� �변ڶ �orڶڶ� �릠Ϗ 릠ڶs 릠⺁ �릠s �⺁�s �rڶ� 릠r릠Ϙڶ�

�����LV�V LI �Kڶ ��Vڶ�Vڶ:-FLV� ��� ڶ� �����LVڶ� �R ���ڶ�ڶ� LW
��L�KڶF���� Fڶ�KL�V�


