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e,i1h tJ 61J1V111U<?lld-JV1~f1f11'Hb'\Al'Yl tJ 661)-JUtf "il"ilDU66f!::;nTmvrn tJ f)..:Jfld"1d-J f11 J"~ ~1J~f11J" ltJJ"6bf1J":J-Jfi' 'lLfl1'\Al 661J1J 
~ q q 

1)-Jfi':J-Je,Jfi'lU LUf!'bllU1J~f11J"fi''ll.fl1'\Al 
q 

n~u 1 J111u1EJ 
1JflmmYi:J-Jfl''llm'\Al 1 uf!'mu11~m1fi''llm'\Al~..:1mfl1'~66f!::;6e:in'lfu 

q 'l q cl.13 

FllDlrlOFl~lU 

1. 11l·;mn"aa.rnt'llm'V\I vimt.1~..:i rn1~~n"ilm1:J-J;1ufi''llm'\Al 1uG\nHrndtJ166m:J-J 6~e:irn1~66flfi''llm'\Al 
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hfib1JlV111ubuuhfi~bn~m~,:ibb~ 1.soo 1l~e:iufi~G'f~m'f1 a:lm1~,:i;e:i hfi~l Diabetes Mellitus 

~,:im"il1nrn"M1n~rnb'f1 :::rn"M1'f1:::~u11;J.Jnu bb'Li'f1~1 brn bb'f1:::J1~,:i 11;J.Jnu 1;f11l;J.JV1:1-J1~fi,:im1a:JJwn'f1 e:ie:i n;J.J1 
1utr6'fm1:::1 brnV111ubuuhfi~e:i~,:i~1~mm1~~n"M1 L~V11mn~ ~,:i~e:i L~bn~Un:JV11m1;J.Jb~1JJ1~ Ub!JVll 

·vrnifo fia.J bb'f1:::bm9<>IBTl"il bUUe:i ~1,:imn e:i ~1,:i 11n~1;J.J hfi b1JlV111umm1~~ bb'f1~n"M11 ~ ~tl1 ~m:1-J11~<911 bu u;1\91 
~,Ji 'lJ 'lJ 

e:i~LuG'frn~'Lin~G'f'll 1; ~,:id~J1~;e:i,:i611m1~m1Jfia.J~bb'f1~Ube:i,:i bb'f1::: 1;~1Jm1~n"M1e:i ~1,:i~m-de:i,:i 
ClJ q cu q \J 

1 . F'l81Ul1Ultl 

hfib1JlV111u (Diabetes Mellitus) bUUf111a..1~~1.Jn~'Vrnb;J.J~l1Je:J~G'fa..1~,:i5'.JV1mnV1m~mbV1~ 'V'\11~ • 
~1,:im~a:l1:::~1JJ1~1'f1 LUb~B~G'f,:ib~e:i~,:i ~,:ii;,m L~11Jmu~m:::1J1Jlll1bm1AJmrumV111~1~1nmJ,:i l'llii'Ubb'f1::: 

'lJ v 

l1.J1Giu ~,:ibUU1AJ'f1:1-J1"illnm1a..11Jn~~e:i,:i'lJe:i,:im1V1~,:i~uG'f~u V1~e:im1a..11Jn~~e:i,:i'lle:i,:im1e:ie:in11'Vli'lle:i,:i~u61~u 
• • I ' 

V1~e:i~,:i6'fe:i,:ie:i~1,:i~1:1-Jnu2 'V'\11~Vim~61 e:i1m::: 1u~1,:immJn'Y'i1mrnb'f1:::b~e:J;J.JG'frn~'f1,:iili'f1:::~e:i~ b~U 'V'\1 LV1°1~11~ 
"ile:J'Li1:::m'Vl~l~~1.Jn~ vb hbb'f1:::Vl'f1e:J~b~e:i~~~1.Jn~ bUU;U 

2. C11 111Cl . 
hfib1JlV111ubn~"illnV1m~611bV1~3 ~,:i~e:i 11.Jd • 

2.1. &i'1J~e:iu~,:ibUUbbV1~,:i61;1,:ibb'f1:::V1~,:i~uG'f~Ub~e:J;J.JG'fa..111~rn~ b-de:i,:i'•,nn hfl'lle:i,:i&l1J~e:iu • 
2.2. G'frn1:::~'V'i1 L~m1;J.J;e:i,:im1~u6'f~Ub~a..i~umnn~11.Jn~ b~U fl11a..1~1u V1~e:i~1,:im~a:l 

q 

hf15u~,:iVl~,:i~mla.JU;l'U~UG'f~U 
q 

2.3. ~J1~~1;wm~a:lf1'Vltf;1u~u61~u b~u m~1~1nG'fbGime:i~~ mfi;J.JrllbU~ moi:i1JU616111::: 
qJ o I q q 

---~,:imm:::~1JJ1~1G'1 Lub~e:i~~61,:ibuu1:::~:::nmmu"il:::buu1AJ'f1 L~bn~~mTI61rn~~e:irn 1~ vh h 1:::1J1J1.J1:::m'Vl 
'lJ 

3. nalnn1sA8UAus:auu1Cl1a1u1Eioa
4 . 

~~,:i,:i1u~,:im~ 1;e:i~dJu~~,:i,:i1ubflrl~bn~"il1nm1b1AJl1AJmru6111mV11d'Li1:::1Jl'Vl l1.J1Giu rn1l1J 1mm~ 
'lJ v 

bb'f1 ::: l 'lliru b~e:i6111mV111bV1~1db;1~~1,:imm1:::~n b'Li~ ~Ubb'Li'f1,:i b~e:i LV1'1;~~,:i,:i1ue:ie:inm n1:::1J1um1~,:inm1 
'lJ 'lJ 



b1un~1 b:1-J<?J1ue:i~(;1:1-1 ~-:ia1~-:irn~u1um1~(;1;1-:i (anabolism) ~e:im111:1-1 l:1-JbG'lflG'lb~ll6l L;nmrnuu6111 LVI~~ 
511:1-1 bG'lnG'l L vi~ bb~L u'Yl1-:i<?J1-:inu;1:1-1m1(;1m u&i'1'lJe:i-:im1~511:1-1 bG'lllG'l L vi~1 ;buum1~511:1-1 bG'lnm~muurn~u1u 9 Q.I q Q..' q 

m1'Vl1mu (catabolism) b~'U n~ lf1(;1i1m111:1-1&11bnu1~1u~'lJe:i-:inii'u lflb'OJ'U (g lycogen) ~&lu 'OJ~bn~rn~rnu 
m161;-:inii'u lflb'OJ'Ub1un~1 glucogenesis bbG'l~nii'u lflb'OJ'U'OJ~bb<?Jll&i'1bU'Un~ lflm1un~1 glycogenolysis vi1e:i 

I i.I I i.I I I 1 i.I d I 

m-o;i-o;i~b1um1m16111-:inG'l lf1(;1 ~\lnG'l lflfi'OJ~b'lJ161rn~bbm~e:i~b~m1-:imu<?Je:i-:im1~G\-:i-:i1u 'll-:ii1m1btl~uurnJG'l\l 
'lJ 'lJ 'lJ 

n'G\u1tJn'G\umb~e:i 1vi1~~G\-:i-:i1u bb~e:i~1-:i11n<?J1:1-1nG'l lflmUubbV1~\l~G\-:i-:i1ueJ'u~rnb111~-:ia11~~u~e:iu;1-:if1\l~ 
'lJ 

bb~'lJru~~1~1~~utJ1~'Yl1umm11~ um1mm1~~1-:im u 1~~u 1~~1 bU'U; e:i-:ia11~~u f111lu 1m~1<?J b ~1nub{;1:1-Je:i 
b~11~m1mvi11mm1mtl~ uun'G\u 1un'G\um 1~ 

bdmde:i 1u~1-:imu,Xu;e:i-:im1nG'l lf161bU'U6111mm1vi'G\n b~'Ufi:l-le:J\lbbG'l~ba'j~b~e:J~bb~\l 1~rn%~1~ 
'lJ 

61:1-Je:J\l,i'Ua1f111:1-Jl1~€llll1bU~U'UbbUG'l\l'lJf)\j1~~uJ1<?JlG'l l'Ub~e:l~bU'Ue:l~l\l~\l b~f) 1~n<?ll:l-J~J~~uJ1<?J1G'lllG'l lf161 ,, 

G'l~G'l-:iii-:itJ1~mrn 40- 4s :1-!G'l./~G'l. -o;i~~e:i 1;bn~m1~~b~un~1J1<?J1G'l 1rn~e:i~~1 (hypog lycemia) ~-:i-ifn'U11; 
bn~mm1~1-:i6l b~ubuuG1:1-1vi~1~~ -o;iuii-:i~uvi:1-1~61&1 1um-:i<?J1-:inu;1:1-1m1bn~rn1~J1<?J1G'l Lub~e:i~\1-:i ~-:ii1 
bV1~-o;i1n m1~bfl~u~'Vl11;51nl'~-vi~-:im18vk1,bwvfTib (epinephrine) ue:i;B~bu~v('m (norepinephrine) bbG'l~ 
fle:i;&l'lle:iG'l (cortisol) ~\le'.fml:1-1'UbV1~1d-o;i~ 1tJrn~;'Ub'llG'l~bbe:JG'l~l 'lJe:J\l le:J~bG'l <?l e:ie:iv.jbbG'l\lblle:i;mu;; (Islet of 

" 
Langerhans) 1-u&lu~e:iu ~-:ia1r-.JG'l'Vl1 L;1~~uJ1<?J1G'l L'Ub~e:i~\1\l~'U vi1e:im1'Vl1-:i1u 1u1~urnr-.J1r-.JmqJt:i~tln&l1u 
hf11~uu~e:i:1-11;~e:i 1~rn%~1~&lu~e:iu bU'Ur-.JG'l L;bn~1~~uJ1<?J1G'l L'Ub~e:i~61\l~\lbU'UmbV1<?J'lJe:J\l hflbU1Vl1l'U 

'lJ ' 

B'U(;1~'UbU'Ue'.fm~u~'Vl1vi~1~bV1~e:iunr1 'bb'OJ l'lJb'llG'l~bv:\e:i 1;nG'l lf161bbG'l~J1<?J1G'l~l'Ur-.JU\lb'llG'l~bv:le:i61~61:1-1 
q q Otf 'lJ 

m1mvi11bnu 1 ~L 'Ub'llG'l~ 1~ uBu61~u-o;i~ 1tJ b~:1-1&11~1'lJe:i\l bde:i;:1-1 b'llG'l~L um1'lJu~-:iJ1<?J1G'l b;l b'llG'l~b~11~tln&lJ1<?J1G'l 
' ' 

~611:1-111b1bb~~~1ub;lb'llG'lG'l1~ %~,Xu~-:i;e:i-:ia1&11~1bv:le:iu1J1<?J1G'lb;1~b6DG'l~ 1~m~~ui!1<?J1G'l Lrn~e:i~buu&i'1f11uf1:1-1 
'lJ ' 

m1V1~\JB'U~~'U ~11~~uJ1<?J1G'l L't-bb~e:i~61\l'OJ~m~;u 1;a1m1V1~\lB'Ufi~'Ub~mmnG'l lf161ltlL~Lubdmde:i~1\J6'1 
q 'lJ q "' 'lJ I 

-o;iu1~~ui!1<?J1G'l L'Ub~e:J~G'l~G'l\ln'OJ~~e:in'G\u 1tJ ~u 5-:i~b'llG'lG'l1~1;Vl~\lB'U61~ubv:le:itJ~e:iu1 ;1~~unG'l lf16161\l~'U ue:in-o;i1n 
' 'lJ 'lJ 

1~~uJ1<?J1G'l L'Ub~e:i~~b~:1-J~'UlllJV1~\lB'U61~u~-:i~ue:i~nue'.fml:1-1urn-:i&l1b~'U nG'lrnne:iu (G lucagon) fle:i;&l'lle:iG'l 
' 'lJ 'lJ 

(cortisol) lm'Yle'.fml:1-1u (Growth Hormone) 1um-:i<?J1-:inu;1:1-1 ~11~~uJ1<?J1G'l L'Ub~e:J~G'l~~1G'l\l'OJ~~u5-:i 
m1V1~\JB'Ufi~'U L'Wl11~~~~tln&l~e:ia11~~ue'.fml:1-1uB'U61~u~e:iubnu 1tJ'Vl1 L~bn~ hflbUlV111uvi1e:ibn~-o;i1n&lu~e:iu 
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61;1-:i~ufi~u 1~ b~ m~e:inuf111:1-1;e:i-:im1'lJe:i-:i~1-:im uvi1e:i~u61~u e:ie:inri'YlTI1~ bG1:1-1~vi1e:i bde:i bde:i 1~<?Je:iu61ue:i-:i~e:i 

' ' o I 
I I RI I ' I RI 2.1 x 

~u61~u 611-u 1vin 1m1bn~ hflbrnvi11u 3Jmn@'llil1nn61 b~6fb"ll16fb61!6161 ba.1 b@'I ~-:i~uu1<?J1G'l Lum~bbm~e:i~61-:i'lJu 
q Otf 'U 'lJ 'lJ 

4. L.Js:1nnvooYsF11u11181u TsFl1u111J1u11uD10u 4 LJs:1nn CllLJWEJ16ri110cKJODTsFl oDd 

4.1. 1-a~bi.l1'WJ1U"l!U@'I~ 1 (Diabetes Mel litus Type 1) vi:1-11uii-:i hflbrnvi11wllu~~bn~-o;i1n 
bU;lb'llG'l~'lJe:i-:i&lu~e:iub1n'Vl1mu-o;iu 1~mm1b161;1-:ie'.fml:1-1u~ufi~'U mmuf1:1-11~~uJ1<?J1G'l L'Ub~e:i~ 1~ ~1'U 1vin; 'lJ q q Otj 

~J1 rnrnvi11wllu~d'OJ~bU'U~~a1mu~e:i u bbG'l~irna1mm1'lJe:i\l hflbrnvi11uG'lnm:1-11~e:i~1-:i11~ b~1 bbG'l~1'Ubb1\l 
'U 'lJ q q q 

~ mMmrnvw1uvn~b~'iln -----t c:; ' ' #J. nrnmJ'~l?J.Jt.nm:rn'W'Vl8bbi:.J'Wl'Vl8bb!'l::;mrn'W'Vl8'Vl1~b~'iln 



unn 1 umh 
- l'l113-JbUU:w1uL'l:;l'l'J13-J~h~qJ'lJEh'lilqJ'Yl1 

- 1111n1h:;l.'l'\I~ 
' 

- n~miJ1'YlmEJ 
' 

- l'11<$1nl'!l'l113-J 

- NL'l~l'l1l'll11(i)'l1J 

- uinlil'11~1\IS\I 

unn 2 Fl::>1U~WuQ1UfSFllU111::>1U 
- l'l113-J'Yl:w1EJ 

- lil'1b'YI~ 

- nL'l 1nm11'111J~3-J1:;~ui111111L'l 1uL~e:Jl'I 
- th:;bJWl'lJEJ\ll11'lb1J1'Yl11'\J 

- El1n11uL'l:;e:J1n11Ulil'l'l\I 

- n1111111~ UL'l :;iiJ~Q EJ l 11'1 b1J1'Yl11'\J 

- m11h:;d'.Ju1:;~ui111111L'l 1u11\lmEJ 

- i:J~~EJ~W\INL'ltJJEln111'111Jl'l3-J'J:;~uJ11111L'l 1 Ub~Ell'I 
' 

- m1:;u'Vl1n'1ie:iu~Lnl'l~u 1uC:h'.hmm'Yl11u 
"' 

unn 3 n1SQllElll8:Snl.:fl\1yi_bE.J1u111::>1ucnu11anms11wm.i11wul.Jm{UU 
- e:J\1~1h:;ne:ium1l'! UL'luL'l:;'lmn hm111m1u 

"' 

unn 4 11u::>moms\5"ousmsTLls11nsuC1vmwluamuusms1:1vmw 
- Lbu1~l'!m1~l'!u~ m1hhum3-Jlil''lJm'l"l~1'Yl'luc:JtJ1EJL1J1'Yl11u 

' "' 

3 

4 

5 

6 

7 

11 

12 

14 

16 

17 

24 

25 

- U'W1~l'ln11Nlil'3-JNlil'1'Wn11U'l"J'VlVUN'Wi:l~~U'WbbL'l:;m1Lb'l"J'VlUEJ\1~113-J 30 
' 

- n~nd13-J 1 u lth bbnd3-Jlil''lJJl1'1"JU1J1JNlil'3-JNlil'1'W~1'Yl'r1JNU1m1J1'Yl11'W 1 'Wn11l'lbbL'llil''lJJl1'1"J bb1J1Je:J\1~113-J 38 
'I 'lJ 'lJ 'I 

• n~n113-Jblil'~3-Jlil'11\l(i11u11\ln1EJ 39 

• n~m1mlil'~3-Jlil'11\l(i11u~1111~bbL'l:;e:i113-Jru 73 

• n~nd13-Jblil'~3-Jlil'11\l(i11ui:lqJqJ1 76 

• n~nd13-Jblil'~3-Jlil'11\l(i11u«\ll'l3-J 79 

e n~nd13-Jblil'~3-Jlil'11\l(i11'W~\IU1l'l~El3-J 82 

- Lb'W1'Vl1\ln11~l'I hhLLn13-Jlil''lJJl1'1"J 85 
' 

unn 5 El~Ll UDIElUOllU: 93 



mFlwu::>n n. 

- nl':ib~ein 1'ihn.1u 1 vfl1'Vl!'J1 um1~mL'l~h'.hmu1V111u . ~ ~ 

- 'V!eia..i 1 'Vlqj 

- 111'V!L'l1\I 

"' - 1JeJ'j:; b'l'H?I 

- a..i::l'la.J 
~ 

- m::bVi!'Ja..i 

- m::b'l"J11 

- l1'W'Vl1\l'l'J":: b'ii 

- ilQJ'liufi 

- n ::Vf\I 

- m~1na..i:::iJ1\I 
v .. 

- '11b'VIL'lel\I 

- 'Vl1'Wl'ld'u 

- bb'l"J\l'l"J1!'J 

- a..i :; bb l\I bl'liei 
.., 

- ~'VlilL'li11 

- 'Vll1 

- 'VlqJ1'Vl'W1f?lbba.Jd 

- 'VlqJ1bb'W':in 

"' .. - bL'l1Jb'V!!'J!'J1 

- b'Vl~eJm.JL'lTVla.JeJ 

- bl'l!'J'Vla.Jel 

- a..1::'1J1a..11Jeia..1 

- fil::l'leJ 

- 'WQJ1iffl'lm1ru 

- beinfil11e)1\l~\I 

nlFlWU8n LJ. 

- ~1ei~1\l L'l..l1uma..1L'l\I biil1a..iiil'1Jm'l"Jei\1~11a..11 ue:J1J1mmm1u . ~ 

nlFlWU8n Fl. 

- V1tl'\l~eir11~\lt'l1\11 

95 
97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

109 

111 

113 

118 

121 



%~~U~eN 'l~~U61~U~<?1b~l1u'Vl<?1bb'VlU 
' 

4.2. 1-a~b'l.J1'Vi11'1.1."l!it@'I~ 2 (Diabetes Mellitus Type 2) bUUb1..11V111u~bn<?i'OJ1n~1 ..:irrn..1 ~ 
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4. 3. 1-am'l.J1V111'!.l."l!it@'l~bn@'l :\nmt1b'Vi@l~'l.I. (Other Forms of Diabetes) b~u m1a-.JV;iu~ ~bUU . ' 
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4.4. hm'l.J1'Vi11'1.1.~ru.~&.::i~ -a-a~ ( Gestational Diabetes Mellitus ) bUum1a-.Jr::l<?itJn~'lu 
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~J11:1 hrn1..11V111u"il~~mrn1 n1~m1:1J1 uG'fm1~~eimb~~uG'fm1~bb~~~f1~'1bUu-oJ1u1umn 
'IJ 

irrnUU\?leJUllm..:J~U 11..1tJ1~'VllUeJl'\lllj~eJmb~i;,ieia-.J~'1 ~eJUbv-J~l:J \911 il'1ei~1..:i11<?1b~1 flU\9lla-.JN1VIU..:JV11eiu1b'Jlli 

ei1 m~b'Vllf11~m% v-Jl~b'l/llfiVlru..:i~ b~1:11' 1:1nm..:if"lu uein"il1ndm"il~ b~i;,i~v-Jv-Jei..:i 1;~11:1 bb~V111:1;1V11eim"il bUU 
v ' 

tle.'.:lnu1 ~mrn1tJ1<?ib~ei1:1\911a-.Jn~1a-.Jbdei bb~~"lfl\?lla-.JtJm1:1~eitJmm;J'15 

ei~1 ..:i 11n\911a-.J ~J1rn1..11V111u~1u LV1~1<?irn%'Vlll~~J1rn1..11V111u"lfu<?i~ 2 'lu1~1:1~bb1n"il~~'l/ll1..1mrn1 
'IJ v 'IJ 

6. n1sCls8v11ct 50vatff sF'l1u1ri81u 
rn1<?1 bb~1rn~n~J1m1..11V111u~bV1m~G'fa-.J 611m1b1~<?18\9111J11:1 ~rn1 bb~~b~l:l~l\?l"illll hf"lb1..llV111u 

'IJ 'IJ 

~<?im1a-.Jn..:i1mb~~~11n~1v-Jm1..11~ ~11:1 'l~~J11:1611m1ri~~i\9lei~1..:itJ n~61'lJ 'ln~b$i1:1..:in1..1f"lutJn~ · uein'OJ1nd' 
'IJ ' 

hf"l b1..11V111u bu u hf"l b~ei1..:iu l 1u~m1~bb'Vl1n~eiu 1ubb 1-.:i ~J11:1~..:im11;11..1rn1iu'OJ~1:1 bb~~<?i bb~~..:i bb~1~1:1~ bb1n 
q.i II q.i . q.i 

bb~~~mciei..:i\?l~eJ<?i~i\91 rn11n~1~..:i~ei..:irn1f111a-.J~1a-.J~m~V1~1..:i b bv-J'Vl~ ~1~J1mb~~Via-.JG'f'lJJllv-J ~..:irn1~nm~ 
'IJ ' ., 

bV1m~61a-.J~bbu1m..:irn1\9111"il bb~~1u'OJ~1:1 3 .'/fu\?lelu ~el rn1-ifntJ1~1~ rn1\9111'0J11..:irn1:1 bb~~rn161..:i\9111'0J 

'Vll..:i~ei..:itJ~u~rn11<?i1:1~111:1~~ b~ 1:1<?1~..:i~ei 1u d'6 

m.Ju&J~l-JCJ~1u~1V1fo~tl'lt1Lu1V1'l1u1u~rnuurn11~'ll11T1'l 



6.1. nTJ'eUn'U'J~l~ 

6.1.1 1h~1'~~b~m~e:i-Jnurn11u'OJ~tJ hflbrnvi11-u L~bb~ ijm1:1-J~'U; b~'U ~e:i bb~ vi1e:i J 
' 'lJ 

m <m m rnu-ubrnvi11-u vi1e:i ij1h~1~~ bl~ m1:1-J"Il e:i-J fl'U 'l-uf!1e:iuf!1°11"utJ1~m-umvi11vi11-ubU'U'Lh~"i11 bU'U;'U 

6.1.2 mrn1b~:1-J b~-u '1'1G'fm1~~e:itJ m~vi1ml'1 ~1~e:itJ J1viun&'i1i;w1G1'1 bU-u;-u 

6.1.3 1~tJ~nm b~'U 1~tJ~nm~ijmrn1bn<91~'U vi1e:i~1~1urn11u'OJ~tJ hflb'Li1'V11l'U 

6.1.4 mtJ~b~:i-JbU'U ~-Jbb<?lmtJ 1 o 1l vi'1m~m~1~1rn'OJ~ru~-u; (puberty) vi1e:i~~ij 
<! <! <lJ Q.I q <lJ 

' x 
Jll1~b~tJ'1f)ltJ 45 iJ"IJ'U 1tJ 

' 
6.1. 5 tl1~1'~mrn1~b~m~e:i-Jnum1~bb'Yl1n~e:i'U"Ilf:l'1 hrnrnvi11'H ~'16l5U<91b~tJu~~'\..bbbG1~ 

6J5U<91b~e:i1°-J b6Jl'U ijm1~~e:i~-uG'f~'U~b~tJn~1n~:1-Jmrn1b:1-J<?l~ue:i~f! (~etabolic syndrome) b~'U ~1'U 
' ' 

L<91 rn%~1~~nm-J ~1&'i1 (central obesity) m1:1-J~'Ub~f:l(91~'1 1~~'LIL<?11fl~ b6lle:i 11~~'1 L'Ub~ f:l <91 bU'U;'U 

6.1.6 tl1~1'~"Ile:i-Jrn11~1urn11"n~1vi~e:irn1muf!:1-JJ1viunG'f-JG'f<91bbG1~~1G'f<91 
q cu q ci 

6. 1. 7 m~1~1u m1n~lb'l.Jl'V1 11 'U vi~8m5w-1 ~'V11 'l;nGi Lf!G'fG'f'1'V11 e:i~1 b'li'U I 'lJ 'lJ 

n~ Lflflf:l;~f!e:i tJ~ (g I ucocorticoi d) m'1iu'l'1G1G111~ bbG1 ~m~'U61 
6.1.s hfl~w-1 ~b~m~e:i-Jnu hrnrnvi11-u L~bb~ f!11:i-J~'Ub~e:i<91G'f'1 m1~ L"Ilir-u 'l-ub~f:l<91G°f'1 

I 'lJ 'lJ 

hm~'Li'Li'V1G1f:l<91b~e:i<91vb h bfll~ hfl<?ll bbGi~ L<?l b-de:i-J'OJ1n~J1tJ hrnvi~1dij1e:irnG'f~rnrnvi11-u~1:1-J~1tJ 
'lJ 

' 
6.1.9 m~~ rn1<911bU'U~l<?l fl11f)f:lflnl~'1flltJ fl11G°f'LJ'LJ'V1~ e:itluiftJ L'Ufl11rl'U mvi11 

'lJ ' ' 

6.1.1 o tl1~1~me:iuf!1°1b~mnu hflbrnvi11-u m1:1-J~'Ub~e:i<91G'f'1 brn~ hflviG1e:i<91b~e:i<91G'f:i-Je:i-J 
'lJ 

(cerebrovascular accident) bbG1~hf!Vf1 °l'OJbbG1~'V1G1f:l<91b~f:l<91 (coronary disease) 

6 .1. n11~11~~1,m1t.1 

6.2.1 rn1~-JJ1viun 1<91~1'U~'1 Body mass index rn11'<91m1:1-J~'\..bb~e:i<91 
6. 2.2 rn1<?111'0J~~'OJ1~1-utlmtJ bbG1~Vi1''1b~tl'1'V1G1f:l<91b~e:i<91rnh&i<91 (carotid bruit) 

6.2.3 fl11<?111'0J<?llbbG1~'0Jf)<?l1 

6.2.4 rn1<?111'0J1~uutl1~G'f1'Yl (Neurological examination) 

6.2.5 fl11<?111'0Jtl1viil:'1bbG1~b'Yl1 

6.2.6 fl11<?111'0JVil''UbbG1~b'V1~f)fl 
I 2.J 2.J I J' 

6.2. 7 fl11<?111'0J b ~ e:i fl -u vi1 hfl bb 'Yl1fl6ll e:i-u Yi m'OJ bn <91"Il -un 'Li'OJf:l rn ( R eti no pa thy) 

L<?l (nephropathy) b~-utl1~m'Yl (neuropathy) Vf1 °l'OJbbG1~'V1G1f:l<91b~e:i<91 

6.1. n1'J~'J1WV11\1Vl€:h'.ltl£)U~n11 

6.3.1 rn1<?111'0J fasting plasma glucose bbG1~postprandial plasma glucose 

(2 ~1 l:!-J'l ) 

~ n'1l-:imrnvrv1;'V11-:ib~'1ln 
-----i ~ ' ' 

~. nn-1n1~~!iJ,J'U1n1rnvmtJbbt:.J'WL'VltJbb!'l:::;mrn'i'l'VltJ'Vl1'1b~'1ln 



cholesterol 

6.3.2 m1~11'<\J Glycosylated hemoglobin (HbA vffo HbA C) 
1 

6.3.3 m1~11'<\J Total cholesterol . Triglyceride . LDL - cholesterol, HDL -

6.3.4 m1~11'<\J Serum creatinine 

6.3 .5 m1~11'0Juflfl11::; (Urinalysis) 

6.3.6 m1bv-n::;b~eJbb1Jlf1Ylb1ll"ll1n1fflm1::; ~1m1~11"ll'Yl1\ln;ei\l"llG'i'Yl11~i:~\l~m1&1~b~ei 
' 

6.3. 7 m1~11'<\J!f1~uVf1h (EKG) Lun~~~b~ll\l~ei hlf1Vf1 h'lJl~b~ei~ vi1ei~~iJmm1 
' 'lJ 

~\l~'lJeJ\l hlf1Vf1 h'lJ1~ b~eJ~ vi1mUUb1J1V111UU1UbnU 10 1l ~u 1'Ll 
6.3.8 fl11~1Wll'l"J~\l~'Yl11\!€ln 

6.4 n1"jlU"llQtJ l'am u1vi11u'W'<\J1"jruT111n-'a~~uif 11w1fl 1 ub~u~ ~vitl'n l 6.Nc1J6l 3 15 
6.4.1. 1::;~rnl'1~1G'1 Lun1nbm~ei~vi~\lei~mm1u1u s ~11~\l (FPG) iJ!f11mnm1vi1ei 

b'Yllll1J 126 ~n./~G'i. 
"" .., 

6.4.2. '1'11 casual (random) plasma glucose mnm1vi1m'Yl1n1J 200 ~n./~G'i. 

~1~nDiJmm1'lJei\l hlf1 

6.4.3. 1::;~1J plasma glucose ~ 2 ~11~\!V1~\l"lllnY11 Oral Glucose Tolerance 

Test (OGTT) mnn~1vi1m~1n1J 200 ~n./~G'i. ~\lm11h::;d'JuNG'11::;~uJ1~1G'1 LUb~ei~·lJei\l~J1mrnvi11u 
mm1tl'Y11m lli'l\leJ'u~11 ll~ bn ~"ll1n.r111::;bb'Yl1n;eiu'lJei\l hrnrnvi11u 1~ b ~u1::;~m! 1~1G'1 ~1~ 1nmJubei1u"6 

(HbA
1 
C) ~~\lmnn~1;eil!G'1::; 6.5 b~rn~ei hlf1bb'Yl1n;eium\lviG'iei~b~ei~ Lvi~ (macrovascular) vi1ei 

~1~1nn~1;eil!G'1::; 7.5 b~ll\l~ei hlf1bb'Yl1n;eiu'Yl1\lviG'iei~b~ei~b~n (microvascular) ~\lm1'Yl111JNG'1 
1::;~rnl1~1G'1Lub~ei~fl1m1tl~11'<\J1~m\l~ei\lu5u&lm1 

_J 



ii 

Fasting plasma glucose 

Postprandial glucose 

HbA1C 

Total cholesterol 

LDL - cholesterol 

b~e:i 1~iihfivh h61J1<?1b~e:i<?i 

LDL - cholesterol 

b~e:iiihf1Vi1 h61Jl<?1b~f)(91 

HDL - cholesterol 

Fasting Trig lycerides 

Body mass index 

~ n'1l-:immvw1~'V11-:1b~'1ln 

Mmol I ~~1 

Mmol I ~~1 

% 

Mmol I ~~1 

Mmol I ~~1 

Mmol I ~~1 

Mmol I ~~1 

Mmol I ~~1 

fl .fl . I m 

------l e; r r 

;. nnm1~"WliJ.J'W1mm'V'l'Vll'Jbbi:.J'WL'Vll'Jbb~::mm'V'l'Vll'J'Vl1-:ib~'1ln 

80- 120 > 140 

4.4 - 6.7 ' > 7.8 

80 - 160 > 180 

4.4 - 8.9 > 10.0 

< 7 > 8 

< 200 > 250 

< 5.2 > 6.5 

< 130 > 160 

< 3.4 > 4.1 

< 100 > 130 

< 2.6 > 3.4 

> 45 < 35 

> 1.2 < 0.9 

< 150 > 250 

< 1.7 > 3.4 

20 - 23 

> 23 

( 'lll!:J ) 

19 - 24 

> 26 

( V1~'1 ) 

<no I 85 > 160 I 95 



7. n1sL.Js:1Dus:auu1cna1us1on1El 
blJu11frn1~ mm1bl 1 ;C$ll"T'il~e:i1Jrn1m1J~ a.J h~ b1Jl'Vl11ubbf1~~1m1bl 1 ;Cf! bbflfllT~frn~111a.J-Yf -:i 

' "' 
'\l'jti&lm1a.Jm1tli)1J&l&i'1'1Je:i\l ~J1 tJ ~-:ii111fm1tl1~b51u 1~~-:id 

7.1. n11'1?11'1~1'~~utl11?nfll'Wb~fl~ (plasma glucose) UtJa.JC$111'0J'Vl11~~1Jn~1~~1u~e:iCfl 
Vl~\le:iCflm'Vl11e:i~1-:i~e:itJ 6-12 ~1 La.J\l (fasting plasma glucose) bbf1~'1Cfl11Jtl1~mumb~Cfl'Vl1e:i~Cfl~'U~~u 
~eJ'UC$111'0J blJUllll"C$111'0J~1;1um1tl1~b51u~m~~m!1C$11fl l'Ub~eJCfl~l;blJu~1u 1m~1uu'OJ'OJUub<le:i-:i'OJ1n~1m1bl 

v ' 

.Yh 1~11Cflb~1bbfl~tl1~Vl~Cfl~11~~1tJ blJum11.h~b51u~flm1J~a.J'llru~ lCfl'llru~vi-d..:J 1~G1a..i~u;n1Jm1m1J~a.J 1u1~tJ~ 
' ' 

m1 ~1tln&l m1i1~1~e:itJn~1 11 0 a.Jf1./Cflfl. bb~~~1~~e:i~1m1J~a.J1~ ~e:i~1~e:i~1u~1-:i 90-130 a.Jf1./Cflfl. 
' "' 

7.2. n11'1?11'1~1'~~uffla-i 1nuubfll'W~ (HbA, c vi1B Glycosylated Hemogbin) bW~u 
~&11ibm11Cfl~flm1m1J~a~ h~ LCiitJ~~~eiu 1;b~ii1~~1JJ1C$11fl 1ub~e:JCfl'llrn~~b'OJl~b~e:iCfl ~lJunT~C$l'J'J'OJ~La.J Lnt11lu 

' 
~ bnCfl'OJ1nm111a.J&i'1'1Jei-:i~1a.J Lnfluunm!1C$11flnfl 1~~ ~lb%~ tJ'lJei-:i1~\911Jn~tJ 1wifm~C$1 ~1a.J 1nf11lu 1m~eiCfl 

"' 
1 ;nmtl1~mru 4-12 ~tlCfl1~~~1Ua.J1 b'V'j11~~11~~1J~la.J 1n~uu~ilil1C$11mm~'OJ~btl~~ibbbtlfl-:itl1~mru 4 ~tlCfl1~ 
~1tln&l~ue:i ~n1JlTI1lll"C$111'0JYll\l;eJ\ltl~1J&lm1 LCii tJtln&l b~Cfl b~eJCfl bbCfl\l'lJEJ\l~'UU1~f1f)1J~1 tJ~La.J Lf1f1U'U~l\l61 nu 

LCfltJ'\l'j1J~l n~tJ 1wifmf1C$1 ~La.J Lnfluu (glycosylated hemoglobin) blJu~La.J Lnflllu (hemoglobin) ~il 
&i~e:inzjn~1~~ (deoxy- glucose) bm~&1Cfln1J N- terminal valine 'llei-:imm1J;l (B- chain) rn-:iYib~tJn~1 
HbA C ~1m1rnb~\l~e:itJe:ieim1Ju HbA A . HbA B . HbA C . HbA D 1u~utln&lmnmm HbA C 

1 1 1 1 1 1 

LCfltJ1nfa~n LC$11Lmsn-~ (electrophoresis) 'OJ~'V'J1J~1ilma.J1ru HbA C mn~~Cfl~-:i~u 1u'Yl1-:i~~urn~C$111'0JlCfl 
1 ' 

mmru"lJe:i-:i HbA C ~-:iblJu~"lfu1Je:in~-:i1~~1JJ1C$Jlfl l'Ub~e:JCil~~1um bbfl~b~Cilb~e:JCilbbCil\l&i'1bb~'OJ~i11~~1J HbA C 
1 1 

mnn~1b~Cil b~e:JCilbbCil\l&i'1~eiu f111C$111'0J1~~1J HbA C ~\lb'Vlm~r;i1VJ11J~J1tJ h~ b1Jl'Vl11ub<le:i-:i'OJ1n~1 H bA C 
1 "' 1 

'OJ~ 1~ btl~ tJUbbtlfl-:i 1u1Cfl tJm111Jtl1~'Yl1umm1 rn111Jtl1~'Yl1um bbfl~m1e:ie:inn1G\-:irntJ 1 u1u~ b'OJl~b~eiCfl 
r;i1VJ11J1~~1J~La.J LnflUUbe:il'usn- (HbA C) ~'Vll\l~a.Jl~a.J h~b1Jl'Vl1l'U~Vl1~ma.J1m (ADA) tJe:ia.J11J~11il~1tln&l 

1 ~ 

;e:i tJfl~ 4-6 bbf1~~1~~e:i~1m1J~a.J 1~m1~eitJn~1;e:itJfl~ 7 bbf1~~1 HbA C ~'Yl1-:i~m~a.Jm1J~a.J h~brnVJ11u 
' 1 ' 

bb~~m1~bb'Yl1n~e:iu~Vl1~ma.J1m (DCCT) 'V'J1J~l;e:JtJfl~ 1 'lleJ\l HbA C 'V111;~lb%~tJ'lle:J\l'V'Jm~mnfl L~~ 
~ 1 "' 

(MPG) i1~1btl~tJu1tJ 3S.6mg/dl ~-:i~1~1~d'OJ~ b~a.J;u~ HbA C ;e:JtJfl~ 4 bbfl~llll"flCilfl\l'lle:J\l~l HbA C 
1 1 

2..1 2..1 2.1 2.1 

'Ylme:JtJfl~ 1 ma.J11blf1Cfl1ll1bnCflm1~bb'Yl1n"lleiu1eitJfl~ 21 eJC$Jl"lflll"C$JltJ'OJ1mrnVJ11u1e:itJfl~ 21 m1bnCfl 
' 
n~1a.Jbde:iVf1 hC$JltJ;e:JtJfl~ 14 bb~~ h~bb'Yl1n~eiu'Yl1-:i1~1J1J'Vlfle:JCflb~e:JCfl (microvascular) ;eJtJfl~ 37 ~\lU'OJ~tJ 
~'V111;~1'1Jei-:i1~~1J~La.J LnflUUbe:il'u; (HbA C) i1~1~-:in~1tln&l 1~bb~ m1bnCflm1~tJ~bi!tJ m1~a.J~11 

1 ClJ cu q 

~~-:imtJ rn11;mbbe:i~1'V'J1u bbfl~U'OJ~tJ~'V111;~1'1Je:i-:i1~~1J~La.J LnflUUbeil'u; (HbA C) il~1~1n~1tln&l 
'lJ 'lJ q 1 

1~bb~ h~ 111~&11Je:Jm~rnmbfl~; m1~;Cfl b~e:i1-:i blJu;u 

ue:in'OJ1rnlm1C$111'0J1~~1J ~La.J LnflUUbe:i1u;~1~ ~fl b ~e:i~ e:i 1~~ u;e:i-:iilm1C$1l"1'0J~ei1J ~ruJll'V'J'lleJ\l 
' 

LL'W'l'Vl'1'1m14'i;i1i1m1'lumnn-1~'llm'l'I ,~ 

LLUUtJ~).JtJ~1'Wci°1ilfo~u'lEJLU1il'l1'Wb'W~'11'WUrn11~'llll1'1'1 § 



n) Accuracy $him1u1::;biJuf111~<$ll"\l'lle:J\lbfl~e:i\l~e:i~1iJf111~m~l''Hl 'lum11~~1bbu1 
<$11~ 1~<$11\lnu~\l~~e:i\lm1V1~e:i 1~ 

'll) Selectivity $1e:i m1~mm1rne:i\lbfl~e:J\l~e:i 'lum1"il1bbUf1;e:J~'G1~blf1~e:J\l mufl~fln!Jll'Vll 
<i.J cu q q 

'lle:J\lf111<$111~;;:ie:JU l~ 
fl) Precision $lei 1::;~u'lle:J\lm1~fl\l~ t;Jf1~e:J\lbb~u~1 'lum11~ mufl~fln!Jll'Vll'lJei\lm1 

<$111~;;:ie:iu 'l~~m1~flm~bfl~e:JU'lJe:J\lm11~~e:it.J~;;:i~ 
' 

\!) Sensitivity $lei m1~l1'lJei\lbfl~e:J\l~e:i ~e:i\l~m1~mm1b11~ 'lu~\l~~m1~bb<$lf1~1\lnu 

~) Error $1e:i m1~flm~bfl~e:iu'lJe:i\lrn11~ ~\lrn~bn~~1n~\lbb1~~e:i~ b~u e:iruVJ.niJ m1~ 
' 'lJ 

fl\l~'lJe:J\lfld::;bb;;'il~~l bJJU~U 

7.3. moa1'@1~1J1@116'16t::6ta.ib%bmei@l (Glycosylated serum protein) ;-;il!moa1@l-a::~tJ 
v.J-a~ b@l62f13'.i% (Fructosamine) bJJu~1~1~~1nm1<$111~V11n'G11fl;;:i~~unu 1u1&iu 'lub~e:J~~ ::;~\lue:inil\lm1 

' 'lJ 

mu~~ hflbU1Vl11U~e:JUVl~\l 2-3 ~U~l~ 

7.4. moa@l-a-;i~J1@116'l b%i16tiit1-;i:: bJJu1ri~~1m~t.J~1'l;~1t.Jl~;;:i\lmrnb'G1::;;;:11m1b1<$111~1~~1t.J<$1Ube:J\l 
'lJ 

~1 t.J 'l ~mm1b1uwu1\lm1mufl~ bU1V111u'lJe:J\l<$1Ube:J\l~b~mnum1mufl~rnvm e:i ~1\l l 1n<$11~m1<$111~u;;:im1::; 
' ' ' 

1~mm1b11u~~t.J m1::;J1<$ll'G1LUb~e:i~~1V1~mbt.Jnm1m'G11fl;;:iun~1~1~t.Jl<$1~::;1J~e:it.Jn'G11fl;;:ie:ie:inm'Vll;e:i~nu 
'lJ 'lJ 

tr;;:1;;:111::;b~e:i~1::;~uJ1<$ll'G1 LUb~e:i~;;:1\lmnn~1 1 so ~f1 . /~'G1. 'Y11'l~rmuil\l1::;~um1mufl~bU1V111u1~e:i~1\l 
'lJ ' 

' " 
fl11161 b'VllUU 

8. L.TvDt.1n8owacion1sFl8UF1us:auu1cna 1u18oa 
m1'G1~1::;~uJ1<$ll'G1LUb~e:J~~\lN'G1~e:im1'G1~'G1\l'lJe:J\l1::;~u~T~1nm'Jube:i1u6.6~1t.J bb'G1::;iJ\l;;:11m1b1 

<{J'Vllb]~m1~m1mufl~ hflbU1V111u 1~ m1~'V111uN'G1f111<$111~1::;~u~1~ 1n'G1llube:i1u6.6;;:11m1b1'VllmmU:m1bn~ 
m1::;bb'Vl1n~e:iu~1n hflbU1V111u 1~ ~m1$1n'l.t11~t.J~'l ;~1'lJe:i\l1::;~u~1~ 1rn:illu 'l Uf11l"<{J'Vllb]~m1~m1mufl~ 
hfl

0 b~e:J 1~1um1~\lb;;:i~~m1~bb'G1<$1Ube:J\lfll"U 4 b~e:iu 'Y11'l~1::;~1J~1~1n'G1llube:i1u6.6'G1~'G1\l V1~e:im1 'l~ 
'lJ . 

m16;1~1mrnV111u 'Y11'l~~1~1~1n'G1llum1u6.6G'1~G'1\l ~1nm1$1n'l.t16V1~1d'Vllu~1~u~~t.JV1i\'n~~1~b1J ~~\!N'G1 
~eif111fl1Ufl~1::;~uJ1<$ll'G1 LUb~e:J~bb'G1::;'Yl1'l~1::;~u~1~1n'G1lJUbe:J1u6.6 'G1~'G1\l b~U bbUUbbNUf111<9ilbUU~l<$1 

' 
m11u;b~mnu hflbU1V111u 1::;t.J::;nm~1~1um11u~~t.J~161JuhflbrnV111u m1;;:1uu;;:1uum1 'l~m1~; 

'lJ ' 'lJ 

1::;uuu~m1~'lJm'Vll bb'G1::;m1~\lbm~m1<{] bb'G1<$1Ube:J\l ue:in~1ndir\l~u~~t.J~~1~qJ~w1 b~u 

8.1. fl11a-ii 6Uuu~~t.J~~f111~~1~ru~e:im1~bb'G1G'l'Ube:J\l rm 1#1~um1a.J~bbG'1::;fi1bbU::;ib~::;G°f\l~m 1Vf 
qj ~ QI qJ 'll 

~J1t.J~f11l"fl1Ufl~ hfl 1~ m1~iblJUe:J\l~U1::;ne:iu~~l~b1J~e:lf11l"~\lbm~bb'G1::;;;:iUU;;'ii.fU'Vllb]~rn1~m1f11Ufl~ hfl 

~ n'1l~n1rn'Vi'Vltl'\111~b~'eln ------t i:; r r 

;]. nrn01'.f~11J.J'W1mm~'Vl!Jbbe.J'Wl'Vl!Jbb'iN::mm~'Vl!J'Vl1~b~'1ln 



1(91tJ~11tJ~e:iu~1Jf1f1~'0J:::tJfiu&\~-:i L(91fhna-i 1Jf1f1~iiu'OJ:::;mijf111a-i;1u~-:iiiw.,b~tJ~e:iu ~-:i'OJ:::Y11 L,,;-~J1tJ5'.jm1a-i 
q ~ q cu I cu 

ff1m1b1 Lum1tliiu&lm1(9,1bb~<J1Ube:i-:11; 1\9rnm11,,;-m1a-iib~e:i-:i hf1bb~:::m1tliiu&l&h Y11 L,,;-~J1tJmm1b1f111J~a-i 
., ':;' 61 "" 1 "'.,.J( 

1:::(911JUl<Jll~ bUb~e:J\91 <91<916llU 

' 
8.2. b 'WA b"v'Jfi~ N~~ e:J'V'HlGlndl":hl"lle:J'lflU l"v'Jf!VjnJ-:1 ~1U 1 viaj6lll\91f111f)e:Jflrll~'lm tJ ~ 'l"v'JUd

0

l 

5'.jm1a-ifia-i~u;n1Jm1~<91~-:16lle:i-:11:::~rn!1<Jl1~ 1 ub~e:i\91 ~~1-:inrn'V'lfl'lf1 tJ 1(91tJ'V'J1J~1 ~J1tJ'Jl1 tJ~blJubrnVJ11u'OJ:::<91 lb~ 
~ ~ 

<JlUbe:i-:i 1<91tJm1e:ie:inr11~-:imtJ bb~:::11Jtl1:::mumVJ111;~11~1l'V'Jf1Vlru-:i ~'lf1tJ~1u LVJ~Y11-:11uue:in~1u ijfomff 
~ ~ ~ 

8.3. enti mtJ~m1a-i~:J.JtAfui5'Yl1-:i~unum1\91ll~~"llm"v'J"lle:i-:1~1hmrnm1mh:::l11'Yl~ 2 ue:irn1nd q q ClJ q 'LI 

~-:1'V'J1J~1 mtJ5'.jf1'VlTI'V'l~~e:im111J;l~e:i-:1111;1uff"llm'V'llb~:::j'.jf1'YlTI'V'l~~e:im1~-:ilffia-iff"llm'V'l ~1-:imtJ~ll<Jln~1-:inu 
q ClJ q q q 

51~'YlTI'V'l~~e:im11'1J;m1:::f!"llm'V'l~~1-:inu m tJY111 ~m1a-i~e:i~e:if1uff~Ul~a-i~u b ~u 1u1 tJff-:im tJ<Jle:iu;u'OJ:::<91lb~ 
ClJ q q q 'LI q ClJ 

ff"llm'V'l<JlUle:i-:i 1;~n~11'tJff-:1mtJ<Jle:iunm-:1bb~:::<Jle:iutlmtJ 
' ~ ' 

8.4. €l16li'W m~"v'J~~'YlTI'V'J~o/le:i"v'J f1 Glrn1a-im1muf1m:::~uJ1~n~ LUl~e:J\91"lle:i-:i~u1tJ LUl~e:i-:im1 
'I ' ~ 

~<91b<Jl~tJa-imm1 nm Lum111Jtl1:::mu tl~mrnmm1~11Jtl1:::mu -0-:i 1e:imf!Lum111Jtl1:::mu"lle:i-:1'0J1J~1J b~u 
' 

m~'V'lm1a-im 'lf11m 'Jl111~ 5'.jrn1 L;'V'J~-:1-:11umn~11~11Jtl1:::'Vl1Um'Vl11n'OJ:::Y111Vl~~ijbb1-:J Lum1Y11-:11u ~-:iiiu 
~J1mrnVJ11u~ijm~'V'J;e:i-:1L;lb1-:1-:11u'OJ:::Y111,,;-m1Jf1:hl1:::~rn!1<Jl1~1;mn 
~ ' 

8.5. 1~£Xun11Mrn.~1 ~u1tJ~ilm1~njj1~-:i'OJ:::ilm11-iflvi<?JN~u~:::115m1llni161Jm1~~ilYfnjj:::1u 
m1blm-:1VJ1; m.i ~ lb~:::tl1:::f!1Jm1ill'1 um1~ ll~<Jlme:i-:i sif nm:J.Ji:f b!JVll bl~:::"ll e:if111a-i~1 tJ l'Vl~ e:i'OJ111 ll'Vl~-:1~1-:161 

i.I x i.I 2.1 I I I x i.I I 2.1 1 I 

l<91:J.Jlfl"llU ue:in'OJ111u~-:iijm1a-i b "lll h 1 ub~e:i-:iff"llm'V'l bb~:::m1b~1Jtl1 tJYi bn\91"llU l<91~m1 v.ifij'.jrn1$1nm~1 ' ~ 

8.6. -wii~n11:J-1~6Ull1'W llJumTIJiji:i&\Gi'1l~e:i~e:i-:inuhflbb~:::G'l-:ibma-i~"llrn"v'J llJumTIJiji:i&ln'OJm1:J.J 

L U~l <JlU1:::~llU ~J1tJb1J1Vl11U~5'.j'V'J n&\ fl11:hl~ rm; e:J-:1 blJU~m ~~ e:Jfl11f111J f):J-J bb~:::J e:J'l nu hf1 bb 'Yl1fl~e:JU 
ClJ Q 1 ClJ q 

11:J.J~-:im1f1-:11;~-:im15'.jff"llm1:::~~ 'V'Jn&\m1:J-Jff"llm'V'l"lle:i-:i~J1mrn'Vl11u ~m1tJfiu&\ 1;bb~ m1m1Jf1:J-JmVJ11 q 11 1 q 'LI ~ q 
. i.I 2.1 2.1 

m1e:ie:inr11~-:imtJ m1~<91m1n1Jm1:J-Jbf1~tJ<91 m11njjlbb~:::mwe:i-:inuhf1bb'Vl111'1fe:iu ue:in'OJ111um1tliiu&ln'OJ1'<Jl1 

tl1:::~11u;1um111Jtl1:::mumj'.jf111:J-Jfi:J-J~u;m-:1~1Jn1Jm1~<91~-:16lle:i-:11:::~rn!1<Jl1~ Lub~e:i<91;1tJ 

8. 7. 1~t1~ b 1r;:i1~ b ~u1.lm blJui1'0J~tJ~~1~61J~e:irnTIJiji:i&ln'OJm1a-il~e:i~"llrn"v'Jl"v'Jdl:::t<91tJn1·rn'll1&1 
"lle:i-:ia-iujj~'OJ:::;e:i-:im~m:::tJ:::nm 1um1tl11J&f1 ~J1tJ~e:i~Lu~1-:Jbb111m"il 1~5'.jf111:J-J~u L'OJ 1um1tJfiu&\fi'OJm1a-i 

q ClJ 'lJ ~ 

~l-:J61 b ~e:iff"llm'V'l~~ b-de:i-:i'OJ111~-:i1~1;11Jf11l:J-J;bb~:::tl1:::ff1Jm1ill'bb~ b~e:i ~J1tJ1;11Jm1111'jj-1 bb~:::mm16lle:i-:1 I q 'lJ ClJ x I 2.1 2.1 I 2..t I 2.1 I 

hf1~"llu ~-:i<Jle:i-:im~m:::tJ:::nm ~tl1tJ "il:::f1e:JtJ61 b~tJui 1um1bN~b!Jf11l:J-Jbf1~tJ<91bb~:::1fb!JVll<Jll'l61 1(91e:im-:i 



bvim::;G1:J-J~1:J-J~1~1J bb~::;bn1?1f111:J-Jif uh 1um";iu nuo/lb~e:iG'f'lJm~mn~u bb~Lum'1~";i'1nu~1:J-J~J1tJ~1~·fo 
'&,! ' 'lJ 

' ,, ' 
A A Q....I A A V V e£ .,;:::! ~ .,:;!I ,.::i A -=i 

f1l";i1U'OJ%tJ6ll1'1bb";if1'0J::;:J-Jm1m~nrn1~bb~::;m1:J-JnmG'f'1'0J'1:J-Jm1:J-Jm::;~mmu'Vl'OJ::;vi11n1?1bb~G'f'llm~~ube:i'1mn 
'lJ 'lJ ' 

blJU~bf\1'.1' ue:irn1nd";i::;tJ::;nmrn";iblJu hf1~'1~:J-JtAiu;n1J 1e:irnG'f~'OJ::;bn1?1 hflbb'Vl";in~e:iu n~11~e:i hflbrnvi11u 

~blJu";i::;tJ::;~u61 ~e:i~e:itJn~1 s tlle:imG'frn";ibll\?1 hflbb'Vl";if1~e:iu~e:i:J-J~e:itJ~l:J-J 'OJ::;bViu 1~~1";i::;tJ::;nm~b~1JJ1tJil 
~~~e:Jf1l";j(9) bb~G'f'lJJll~'lle:J'1~'Ube:J'1 

'lJ ' 

8.8. "'111:J..1'1'Wbb 1\'16Ufh'H 'U1Vl11'W V11n~1JllbUUb1JlV1',nu 1m::;tJ::;bb";if1 'OJ::;'Yl11V!m1Jfld-J.J1tJ Vlln 
q ' 

tJ~e:itJ 1umu"l 'OJ ::;ffm~:J-Jmn~ub~e:itJ"l b'V1m::;b1J~lb'1f~~~<?i~e:itJ~'11u_b~e:itJ"l 

9. n18:11nsnioun1navuluwd8rnu11181u 
v 

9.1. .n11~bbVl'1neUB'Wtl'1~bfl'VlbQtJU'H61W (Emergency Con1plications) 

hfl b1JlV111uriei 1 Vtbn<91.r111::;%rn~u~mm";iri'Y111,;; ~J1rn~tJ~1~1~ vi1n 1~1~~1Jm";i1U"ii~tJ bb~::;m";i<?i bb~~rin 
q ClJ ClJ ClJ 

9.1.1. ~J1£1~3lm1:::L1.11V111cu.%mcitcu.~-a:::@111J1@nm bcu.Lme:i@rnr-3 1~bb~ 
~ ' ~ 

n Diabetic Ketoacidosis (OKA) bU'1,1,.r111::;%rn~u~~1J1~~e:itJ l1?1rn%~1::; 
' 

e:i~1'1~'1 Lu~J1rnrnvi11u6llu<?i~ 1 m1::;dbn<?i'OJ1nrn";ib~tJ<?i~";i::;vi~1'1BUG'f~un1Jn~:J-J~ml:J-Ju~ilf1'Vli~1uBuG'f~u 
ClJ q q q QI ci 

~e:i";i::;~1JBUG'f~u~1mnvi~e:i'll11?11u1 u'llrn::;~~ml:J-Ju~1un'Vli 1~bb~ n~rnne:iu fle:i;o/lhu bb~::; lm'Vl~ml:J-Juil 
' •1 ~ 

";i::;~1JG'f'1~u 'Y111,;;~J1rnn<?im1::;";i::;~1JJ1~1~ Lub~e:i<?irf'1 (l<?itJ~11tJ'OJ::;r!'1mnn~1 300 :J-Jn./<?i~.) bb~::;m1n~e:i<?i 
ClJ ClJ ClJ ClJ 

blJum1?1'0Jlf1f1l";i~'1'lle:J'1G'fl";i~t~u (Ketone Acidosis) mm";ibb~::;mm";ibbr!1?1'1~~rnr!:J-Je:i~e:i flmb,;;'1 m::;mtJ 

J1 1fom1::;mn fl~U 1~ mb~tJu vie:irnvii'te:itJ m::;vi1tJJ1 ilm";ibU~tJUbbU~'1'lle:J'1f1l";i;~nfob~u ~:J-J vi~e:i 1u 
~ 

1Jl'1";iltJm'OJV1:J-J1?1G'fo/I ~J1mJl'1";iltJm'OJtl11?1~e:J'1";i'Ubb";i'1 ~'1-ifrn'1~'Y11L,;;bn1?1m";i~'1'lle:J'1G'fl";i~t~u1um::;bbr!b~e:J<?1 
'lJ ' 'lJ 

(OKA) ~~u~e:itJ1~bb~ f1l";i'lll1?1m$,1?1Bur!~u Lu~J1rnrnvi11u6llu1?1~'1BUG'f~u (IDDM) f1l";io/11?1b;e:i rn1::; 
' 'lJ ' 

bfl~tJ\?1~1'161 vi~e:i hfl~U"l b~u n;1:J-Jbde:ivh h~1rn$,tJ1J~Gl'u8 

'll. Hyperosmolar nonketonic-hyperglycemic coma (HNHC) bUu.rn1::; 

%rn~u~~1J~e:itJ 1u~J1rnrnvi11u6llu<?i~ 2 l<?irn%~1::;~J1tJ~rf'1mtJ ~e:JtJf1~'1 HNHCblJummTu1m~'1 
q ClJ ClJ ClJ q 

f1l";i1U'OJ~tJ hflbrnvi11u ~J1tJ'OJ::;iJ";i::;~1JJ1~1~ LUb~e:J1?1G'f'1mn'OJu'Yl11,;; Osmolarity 'lle:J'1b~e:Jl?1b~:J-J~Ubb~1~il 
'lJ 'lJ 

m1::;m1?1bnubn1?1~u 1J''OJ~tJ~mvi~irrn1Jum";io/1<?1b;e:i ilm1::;bfl~tJ1?1 (stress) bn<?i~u b~un;l:J-Jbde:ivh h~1tJ 
' 

b$,tJ1J~Gl'u b~ut~~~ LUG'f:J-Je:i'1bb~f1 f1l";i~1&11?11viq) 1Jl'1";ilrnn1?1'0J1nm b~u moir1Jlrr!G'f11::; fle:i;o/llflm&ime:itJ~ 
vi~e:im";i'lll\?1 m~n1'!1 b1JlV111u mm";ibb~::;mm";ibbG'f <?1'1 ~ ~1~ru~e:im";ibU~ tJ'UbbU~'1'lle:J'1f11";i;&l1 i1~'1 bb~~:J-J 

~ 'lJ 

'OJUt1'1V1:J-J1?1rf o/J1~ ~J1 tJ'OJ::;iJGl'n1'.l'rn::;'lle:i'1m";i'lll<?1J1m'OJmn'OJu'Yl11,;;ilm";j;:J-J bVlm'lle:J'1";i::;1J1JVl:J-J'Ubl tJU t~~~~e:i 
'lJ ' 

~ n'il~n'lnb'Y'l'Yl8°'Yl1~b~'iln ----""'" ' ' ;i. nn.Jmn~·lil-Ju1mnb'Y'l'Yll'.lmJu1'Yll'.lbb~:;mnm'Yll'.l'Yl1~b~'iln 



blll?!Jll1~ shock 'OJ~'\'111J~l~J1t1m~vnt1t1'1mn ~:J-JJ1mn uG'l'm1~mn~,mmnm-J1''Ubbfl~mn-Jif!'Ublll?J~'j,bb1J'U 
'lJ 

f{ 5!/ I I 2.1 51/ I 

nmV1mt11'um-.;imu~-J 1 ti1.J1?11V1 ~1.J1t1rn-J":l1t1ijm1~:J-Ju1V111ubmn":l~V11t11.J~mrn:J-J1ff] ~-JbU'Ue-.Jmm:J-J 

1~1~~uJ1cmflG'l'-Jmn~u5n ~J1t11J1'1":ilt1m-o;ioifnV1~foijfJ:J-J'\'lll<?Jf1~-J;nbn1?1~'U9 
'lJ 'lJ 

Q dd Q.I 0 ,QI 0 .c::I 0 ... b I I 5!/ 5!/ I 

9. 1. 2. m1::b'lJ1V111cu.%mct\cu.'11a..ioa::@'l'lJcu. 1<Jl1111 cu.b111e:i@'l<Jl1 bU'U.fl11~'Yl'l"lu ll?lbG'l':J-Je:i 1ue-.J1.J1t1 
• 'lJ 

b1J1V111u ~1u lV1~-o;i~ii:J-Jvfa;num1rnmrnV111u~1~e:i~ 1~~1'0J~buu€luG'l'~u V11e:imbtj1?1fl1?1J1<?J1fln<?J1:J-J 1~~u 
~ 'lJ ' 

J 1<?J1fl l'Ub~e:i1?1~1bn1?1-o;i1nm11~m~1?1'll'U11?1mrnnu1u V11e:i 1;mb~1b~:J-Jbb~l;mV111~e:it1fl-J b~'Ubll1?1b~e:imvn1 
~~u 1~ mb~tiu ~e:i-Jb~ti V11e:i 1~bb1-Jmn b~ue:ie:inn1~-Jmt111?1t1~1~1;b<?J~t1:J-J&l1~1-JV1~1 V11e:iijme:i~1-J~'Ub~:J-J 

I I 5!/ 5!/ f{2/ 5!/ I 5!/ 

b~:J-J11:J-JnumbrnV111u b"lf'U mbm1.J11?1 11:J-JVJ-Jbbe:Jflnm1e:iflmt1 mm1bbfl~mm1bbG'l'1?1-J ij&J-Jbb<?Jmm1b~nue:it1 

'OJ'U~-J~ib1'Ubb1-JVl:J-Jl?IG'l'~Vl1fl-ifn 1;~unu1~~uJ1<?J1fl~fl1?1fl-Jbbfl~fl~m b~11um1~1?1~-J'llmJ1<?J1fl mm1vf11uifle:i • 
ijb'Vl~e:ie:ie:in h~u &11~uf1;1t1'0J~bU'Ufl:J-J iiuG'l'u ~:J-J Vl:J-Jl?IG'l'~ V11e:i-ifn ~-JY11l~b~t1m<?J1; ~11~1;1um1bm1'll 
Vi'u~1-JYi ~J1mrnV111um-o;ibn1?1m1~J1<?J1fl l'Ub~e:i1?1~1~1-Jnmnm-J~'U 'llrn~~Vl~u mill~bU'U 1~1'Ubb1-Jmn 

'lJ • 

-o;i~ijmm1bV1~e:ie:ie:in e1u;1t1 1.J11?1~1li~<?Je:i'U~'U'Ufl'U m11nm Y111;~1t111?1t1m11~J1<?J1m~m~:J-J1~~uJ1<?J1fl 
l'Ub~e:i1?1~J1t1;~n&l1&1 b~'U ~:J-JJ1V111u J1e-.Jfl l:J~V11Eim~iL1<?J1fl flnm11?1 ~J1t1~1u lVl~'OJ~<?Je:iuG'l'ue:i-J 11?1t1 cu 'lJ llJ llJ (V 

aX 21~ v v ..::!I. 

mm11?1'll'Uf111:J-J1-.inmnflUf1'U:J-J1 
'lJ 

., ' ,, 
9 .2. Jl11~bb 'Vl ''meUB'Wth~tn'VI b1B1\l (Chronic Complication) ~tl1t1fi~1~~uu1<?J1~ 1u 

b~e:il?l~-Jbnuun~ (Hyperg lycemia) bUunmu1w1 bU'U8u<?J11t1~mdm~mbfl~e:i1m~~1'161 vf1~1-Jmt1l;V11EJ 
m-o;in~111;~11~~uJ1<?J1fl l'Ub~e:Jl?IG'l'-Jbll'UUn~~'UbU'U~li (Toxic) ~mdm~e:i'Yln1.J1~bJl'Yl 11?1t1~e:i l~blll?l'l"lmITG'l'm'l"I 

'lJ • 

~'U~161 bbfl~ijm1bU~t1'UbbUfl-J l'UV1~1~m1Y11-J1'U<?Jl:J-Jmmt1V1~'1 ~'1'\'llU 1;~-Jtt 

9.2.1 wmfi-g:1.mwbn@'l~'V1111e:i@lb~ID@lll-!e:i~ (Microvascular Complication) ij'l"lmITG'l'm'\'11 

bnl?l~Vlfle:Jl?lb~ e:il?le-ie:i ti ~ nlirn~m1b1.J~ ti'UbbUfl-J~ bn1?1~'U~e:iu~1-J'oil1b'\'lll~b'OJl~'OJ-Jil1V11u hf1 b1J1Vl11'U if\ e:i 

<?Jlbbfl~l<?Jbbfl~1~uuu1~m'Yl~-JbU'Ue:i1'm~~ijm1bbG'l'1?1-Je:ie:in bbfl ~ijf111:J-J~m1~e:i t1 5n~-Jrn1~1m1t18'UbU'U 
2.1 I 5!/ I Jt I 2.1 I I 

i;flbVl<?ln11<?11tl'lle:J-Je-.JU1till?I 11?1t1'\'llt11ITG'l'Jl1'\'11Vibnl?l'll'UYib1~'U1 'lle:J-Je-.JU1tlb1J1Vl11'U -o;i~ijm1bU~tl'UbbU fl-J'lle:J'1 
' 'lJ 'lJ 

Vlfle:Jl?lb~e:i1?1rnt11u~n<?J1 m1~1bU'U'lle:i-J lmm-o;i1ubb"i-J~'U'OJ'U~-J~'Urll l~<?J1ue:i1?11; (Diabetic Retinopathy) 

bbfl~'l"lmITG'l'm'l"l~bnl?l~'U~l<?J (Diabetic Nephropathy) -o;i~~unu1~~uJ1<?J1mbfl~1~t1~nm~bU'UblJ1V111u 
11?1t1~;e:it1fl~ 30-so 'lle:i-J~J1t1 hf1b1J1V111u 'OJ~bn1?1rn1~1<?J11t1 ~-J~e:i-JY11m11nli1~e:i~1t111iv-Je:irn~e:i1?1 

'lJ 

~1 ti l<?J b'Yi t1:J-JV11e:iu~ n~1 tie:i1 m~ ~1'U'l"lt11TIG'l'rn'l"I~ bn 1?1nu1~uuu1~G'l'1'Yl (D iabetic Neu ropathy) 

dbU'U'l"lmITG'l'm'l"l~bn1?1nu1~uuu1~m'Y1~1u1.Jmt1~-JVl:J-J1?1 ijmm1bbG'l'1?1-JB'Ul;bb~ mrn1~1?11.Jn~'lle:i-Jn;1:J-Jbde:i 
1mu1um1:J-J;~n vi1m~uuu1~m'Ylfl<?J 1ui:i~~b~11;nu hf1'lle:i-J1~uuu1~m'Y1~1u1.Jmt1 b"lf'U mm16lf1V11e:i 

'lJ 

n;1:J-J bde:i~rn~n m1b~e:J:J-J'lle:J-JG'l':J-J1":lbirn'l"l'Y11'1 b'\'ll'fibtle:i-J-o;i1ne:i1' mn'l"liff l~ bb ~'1&1110 

ll'W'lvrnm~9'1)1 uim~hJ :mnn1~'llm~ C'll 

-------------------------------------------------------------.,.----------------'--'IV~ bbUUl!J~3-leJ~1'W'ih.-1~u~tJ'ltJLU1Vl'l1'WL'W~m'WUin1~~'llm~ § 



9. 2. 2 wmfi6'f.mw b n@l~'Vl~ID@l b me:i@l bb@l.:t b 'VI~ (Macrovascu lar Complication) '\Al mTI 

~rn'V'lbn<?lfu.efrviflfl<?lb~ew1bb<?l..:J'll'Ul<?l 1'111~1<?li:J~~rn~·ru~bU'UJll1~Vlflfl<?lb~fl<?lbb<?l..:J 1Vl~bb~..:J (Atherosclerosis) 'V'lmTI 

~m'V'lbbuud'V'lu1~1ulrn'lll1flm1~~u61~L~1~brn'l!l11u ~..:iiimliu~rnjoru,~~1~'"'11b'V'll~ (Non Spec ific 
I i/ I i.I I x I 

Lesion) bbo/l 1u~u1rnrnV111m1~'V'lunl'~i'V'lfln'V'lu'llfl..:J L6J.Jiru 1 UVlflfl<?lb~fl<?l L<?lufli:J6JJU bbfl~EJo/111nTmJ~i:JubbUfl..:J 
'lJ 'lJ 

V1~flrn1~1buu6l.lfl..:J h~b~1n~1 ~J1i:J~L~L~bUUb1JlV111u fl1'm~~'V'lu~rn1bb~<?l..:Jflflrnfl..:i'V'lmTI~rn'V'l~fli:J~flVl1 h 
'lJ 

(Cardiac Disorder) h~Vlflfl<?lb~fl<?lVl1 h Vl~fl'l!lflfl<?lb~fl<?l 1~ hm1~ (Coronary Artery Disease) bliu 

~1 bVICJJnl".io/11 i:J~ii1~b!J6l.lfl..:J~J1 i:J b<lfl..:i"OJ1n$'.jrn1bb~..:io/116J.Jfl..:JV1flfl<?l b~fl<?l (Athe roscle rosi s) b~1bbfl~mnn~1unG1 
~..:i 1~ffaJ~u;1<?1i:Jo/11..:inu1~i:J~nmV11flm1;J.J1ubb1..:i6J.lfl..:i11~ brn'V111um;J.J11~ bn <?1 L~i;f ..:ibb~ ~J1i:J b~;J.J~~11;J.J 

' 'lJ 

ti<?lunG16J.lfl..:Jm1;J.J'YlU~ml1o/11fl (impaired glucose tolerance) 'V'lt.11TI~rn'V'lbn<?l~U~6J.11~1u~1..:i11;J.J~..:Jb~l 
(Intermittent Claudication and Gangrene) n~11~flm1bu~i:JubbUfl..:J~Vlflfl<?lb~fl<?l~1u6J.11bn<?lrn1fl<?lGlU 

' 
~..:i'OJ~°Vl11~bn<?lrn1LV1m1i:Ju6J.lfl..:i1fl~o/l LUb~i:J..:ifl1m~~1u~1..:ibliu 1u1<?li:J6'11rnrn~'V111~bn<?lmrn1b~1b~1bbfl~bn<?l 

... ' ' 
bUflo/lli:Jfib1i:Jrn1 bbn.:tn~u (Gangrene) 

1ona1so1000 

2536. 

2. American Diabetes Association. Clnical practice recommendation of hyperg lycemia in 

NIDDM.Diabetes Care . 2004;27:56. 

3. Report of the Expert Committee on the Diagnosis and Classification of Diabetes Mellitus. 

Diabetes Care . 1997;20:54 
A 0 i/ Q...I f{ A (f ~ d 

4. b'Yl 'V'l '\!l;J.J~'Ylfl..:Jm. ml;J.J'Jb1Jl'\!111U%1J1J~;J.J1J'Jill.'\Al;J.J'\Al~'J..:J'Yl1. n'J..:Jb'Yl'\Al;J.J'\!llU~'J: Ul~nl'JV1;J.J'V'l, 2543. 
'lJ 'lJ ' 

5. l'Ylt.11 ffi<?ll;J.Jl . nl'J<?lbbfl~n'Ml~J1rn1JlV111U. V1;J.J~~~..:J~ 3. n'J..:Jb'Yl'\Ala~'\!llU~'J: h..:iV1;J.J~bb~..:J 
'lJ 'lJ ' 
6 

"0Jv:!1fl..:imru;J.JV11i'Ylm~i:J. 2545 
' 

6. G'.jYlU mEJ'jj£jl'V'l'J bbfl~ 111rn UTimuuvf. h~b1Jl'\!111U. V1;J.J~~~..:J~ 1. ni..:ib'Yl'\Al;J.J'\!llU~ 'J: 
"" = 6 b'Jf1Ubbn1nl'J'\Al;J.J'\Al, 2548 

7. ~m~;J.J~fl;J.J 1;;mb~..:iu1~b'Ylf1L'Ylrnbfl~ii1un h~ ~G1<?l~fl.bbU1'Yl1..:irn1<?lbbfl;;J1rnrnV111u. 2543:12-13. ;J.J .U.'Yl. 
'lJ 'lJ 

8. ~;J.J'V'l'J 1..:i~fl;J.J'Jn'J'J;J.J. ~1..:i 1u1Wlb<?l"lf 1m11m"il1ru~6JJ . Glomerular disease. 
' v ' 

= 6 

n1'1b'Yl'\Al;J.J'\!11U~'J: ~mnl'J'\Al;J.J'\f'l, 2004. 
A f{ t d 

9. l'Ylm m<?l1m. Clinical Practice Guidelinem..:immm".i;J.J'V'l.fl.2544. '\f'l;J.J'V'l~1..:J'Yl3 . m..:ib'Yl'V'l;J.J'l!llU~'J: 
' ' 

1 o. ~U'Yl'J Glill6YIUU'YlU nl'JGl<?lo/Jl;J.JU'J~b~urn1~n'jjl , 111~l'Jb1Jl'\!111U, 2537;26:20-21 

r d 

ii: rnMmrnvrnl'.l'Vl1~b~!ln 

-----t~ nrnm1~[1),J'W1mrn'Y1V18bbe.J'Wb'Vll'.lbb~:;mrn'Y1'Vl8'Vl1~b~!ln 

J 
1 



"- I 

I 
t:::::::ill 

UVl'VI 

n1sa11a11a:SnL:J1wLJ~EJ1u1n~1u 
v v 

a1 uncf n n1s nwFifi 11wu tTv~tTtJ 
'I 

b'lJ1Vl11UbUU lm b~e:i1\l~\l ~J1 tJ~ e:i\l 1;1umJ\91 bb~1n'jj11tJ~me:i \91~1~ mJ~'<il~1n'jj1 hfl b'lJ1V111u 
'lJ 'lJ 

1 V11; ~~&i~e:i\lmfrtJm1;J.J~1;J.J~e:i'<il1n ~J1 tJe:i ~1\lmn bUu 1u1~1; b~ tJ~ bb'\AJ'Yl ~bb~~uq;imrnYi;J.JG'f'llm'\AJ'<il~\91 bb~ 
qJ q q qJ 

bb~~1n'jj1hflb'lJ1V111u1~1~·~~&ilC91tJ~~·J1tJ1~~m1;J.J;b~mnu hfl'llf.l\l~Ubf.l\l e:i\l~tJJme:iu~1q;lrue:i~1\lV1lt\l 
'IJ 'lJ ~ 

'llf.l\llllJ\91 bb~1ll'jj1 hfl b'lJ1Vl11U~\l~f.l\l~ b~f.l\l b~ mflu lllJ l ~f111;J.J;b~mflu hfl b'lJ1Vl11Ubb~ ~J1 tJ b 1irn'<illllb'lJ1Vl11U 
'lJ 'lJ 'lJ 

bUU hflb~f.l1\l~~Jl11~bb'YlJll~f.lU~m'<il bUU€JU~J1 tJ~\l bb~;1~ 1;
1 $1\l~Uf!1J~f.l\l~ll1J1ll'jj1 le91mb'\AJ'Yl ~ bb~~Y1'<il1Jlli 1 

rnJ1n'jj1€J ~1\l~~1ule91 tJ~E'l\l~tJJ::;nE'lurnJ\91 bb~ bb~~1n'jj1 hfl b'lJ1V11m$1\l~€J 1ud' 
'lJ 

1 . 00FiL.Js:noun1sa11a11a:snl31YsFl1u111~1u 
v 

1.1 n11tJ1uLtJ~~'W'WqMffj1a-.16J6Ufl1'W (Lifestyl modification) b~um~·~u~~1m-:iL~tJll1J 
tlwbtl~tJU'\AJt]~llJJ;J.J~bVlm~G'f;J.J b~f.lll1Jf111Jfl;J.J hflb'lJ1V111u 1~~J~~uJ1~1~ lUb~f.l\91~~11n;b~rnnu~1tln~;J.J1n 

q 

~G'f\91 ;1tJll1Jm1Jfl;J.JmV11J rnJe:iE'lnn1~-:irntJ rnJ~\91rnJnum1;J.Jbfl~tJC91€J~1\lbV1m~G'f;J.J ~\l~J1~mmJblrn~vh 
q q 'lJ 

1;~\ld 

"" .. "' 1, 1. 1 n1'a9ll11J9ll3.JID1'\Jl1'a ;J.J'<il\91UJ~G'f\lfl flf.l 
q q 

( 1) b~f.l 1~J~$1uJ1~1~ 1ub~f.l\91e:i~1uJ~$1u 1n;b~rnnuJ::;$1utJn~mn~G'f\91 
'lJ q 

(2) b~e:i 1V1'\;1uw~\l\llUbV1m~G'f;J.J~'<il::;muf!;J.JJ1V1un 1~e:i~1umrn~tln~ 
q 'lJ 

(3) b~f.l 1~~J1m'lJ1V111WlfUC91~ 1 le91m%'\AJ1~~e:i~1u1m~n 1;1u'\AJ~\l\llUbv:lrn'\AJe:i 
'lJ 'lJ 

~'<il~b'<il~qjb~U 1~ 1;buutln~ 
( 4) b~e:i lV11;1u6'11JmVl1Jbv:lrn'lAle:inum1;J.J~f.l\lmJ'l!f.l\l~1\lrnmb~~~1tJ 1~~6'l'llm'\AJ 

q 



bb6''1~6'1l;J-.Jl'Hl1U'l.Ji~'Vl1Ufl1Vlli~l\l61 b ~Ub&i mnUlflU'JJn~ b ~e:J~'<\l~ 1;1'1J61lifl1Vllib~ tJ\l'\AJ€lll1Jffdl;J-.J;e:J\lnli'll e:J\l 

~1\lmt.1 bb~m'<\l;e:i\l~m1"11n<?Jmvi11rn-J"llurn~e:i 1~bvim~'f1;J-.Jnu hlflbb~~'f1m'l"J'lle:i\l~J1t.1 ~\l'\11buu;e:i\lm~t.1 
'lJ 

bb'\AJ'Yl~~b~m"lllbl);lU~e:J;J-.J1;~mb~~.yj;J-,J\llU2 ~\l 1;bb~ unnlVIU<?lfllVlli (O iet ition) vi1e:iun ln"llUlnli 

'l"Jt.111Jl~~b~m"lllbl) b1JlVl11U unmt.im'\AJUlU<?I IJlfi"llm L<?itJfll~tJVlii'n Medical Nutrition Therapy (MNT) 

b~e:Jlf111Jlfl;J-.Ji~~rnhm~ 1 m~e:i<?J L ~'l.Jn~L ~mn~'f1<?J 
q q 

viii'nrn1d~bUUb1JlV111u'\11bUU'<\l~;e:i\l1;1um1;J-.Ji'vi1\l Nutrition se lf-m anag ement 

b~ 8~1tJ1; e:bUUb1JlVl11U6'1lmib1vl '<\l~<?I bb~~Ube:J\l 1;; 1tJnl1~11'<\li~C91'uJ1~1~1 Ub~ f)<?J; 1 tJ~Ube:J\l 
'lJ 'lJ 

(Selfmonitoring of blood glucose = SMB6) 1; 
1.1.1.1 mvi11~!f1111u'JJ1~'Yl1u vi1e:ivi~rn~m3 b~e:i 1~1~~uJ1~1~ LUb~e:J<?J~<?J~\l~bm1 . .i.<ri' 

'lJ 

'l.Jn~L<?Jt.1mm1~J1rnrnvi11ubb~\l~lt.161 blJu 3 'JJ1~ 1J1'Vl 
Di~ IJl'Vl~ 1 ;13J~'lJiJ ".i~'l'11U 1;bb~ fllVlli~iiJ1~1~'JJ~~ll U-b6'1,1bb~~'ll 'l.-b~IVl1 l'l.-b b"ll'l.-b 

'lJ 

'Vle:J\lVitJU e-Je:JtJ'Vle:J\l ff\l'llt.11 

'l.J i~ IJl'Vl~ 2 ~'lJtl-a~mu 1~~..J1n@l..J1wm 1;bb~ ' " 
e'.:in Lrn~m'Vln"llu<?J mvi11bV1mu 

q 

ifn~m1mvi11~1 ue:in'<\11nd~\l~mnmvi11~b~fon~1 1v.Jbue:i; ~\l'l-11 L~mi<?J<?J~;J-.JJ1~1~;1~\lbb~~~<?11~~uJ1~1~ 
'lJ 

LUb~e:J<?JV1ii'\lmV11i 1; lf"il"ilUUbbU~u11~~J1rnrnvi11u1'u'JJ1~'Vl1u 1v.Jbue:i; 20- 40 n1;J-.J;1u 
q 'lJ 

'l.Ji~IJl'Vl~ 3 ~t1'.Ll".i~'1'11ub~bb~;eHl b~ein"l!it@l 1;bb~ mV11i'\11'1"J1rnbJ\l (lf1111u1m<?Ji~) 
tf'OJ"ili:iumm1'\11'1"J1rnbJ\l~u'\11n<?1"11u1u ~1~J1t.11~~1umn b-de:i\l"i11n1'u'JJ1~'Vl1urn1lu 1m<?11~mn~u 1~1; 

q 'lJ 

Y11 L~1~~uJ1~1~6'1~6'f;J-.J'f1\lmn~u vi1m~~u€lu61~u b~;J-.J~U m1~<?1mV111'\11'1"J1rnbJ\l'l-111~~e:i\lb~;J-.JmV111'\11'1"J1n 
'lJ q 

1'llifU~\lfll"il bUU~~ 1~d~~u1'lli!U6'1\l~Ubb~;1 t.iff\llfl;J-,J bb~~l<UJUTI"l"i;J-,J 1 'Ylt.i fl1Vlli"1l'l"J1nlfllil1J 1m<?Ji~ bUU~\l~ 
'lJ 

~\l~U~\lm1b~e:in1'u'JJ1~'Vl1umvi11!f111lu 1m<?11~~~iflrnJ1l'\AJ b"llU b~e:inmm1~~ 
q 

b;U Lt.1mvi116'1\lmV111 bb~~~~'JJ~mrnJ1~1~~1 ue:in"i11n"il ~~e:i\l~1t.1 L~~J1t.1mulfl;J-.J "l"~~uJ1~1~ LUb~e:J<?J L~e:i~ 
'lJ 'lJ q 'lJ 

1umrn<ri'~'JJn~bb~1~\l~e:J\lL~~J1t.1~1~~u1'llilubb~~J1viun&l1~bV1m~'f1;J-.J ;1t.1m1b~e:in1'u'JJ1~'Yl1umm1~~ 
'lJ 

1'llifu L~b1ni'i<?1~1u~1;J-.J"lJU<?J"il~mm1b1~1t.11~u11~1'~b1'JJ1~6'1\l~~\ln~111; 
'lJ q q 

1.1.1.2 6'11'1.Jfi<?1~1umm1'llei\l~J1rnrnvi11u ~m11'u'JJ1~'Vl1u4 ~~\Id 
q 'lJ 

( 1) rn11u1m<?11~;e:it.1~~ 50 - 60 'lleJ\l'l"Jii'\l-J1u~1;~e:i1u bb~\l L~bUU 
mm1rn11u1m<?11~ b~\l~e:iu ;e:it.i~~ 40 -45 

~~ 1~ ;mm~ 1 o - 1 5 

J1~1~'Vl11t.11~m1bnu;mm~ 5 

(2) 1'JJ1&iu ;e:it.i~~ 12 - 20 vi1e:ie:i~1\l~e:it.1 45 n1;J-.J~ei1u 
(3) 1'lli:iu1~m1bnu;mJ~~ 30 'lle:J\l'l"Jii'\l\llU~~e:i\lm1 LUbb~~~1u1<?1rnbu~u1 L~~J1t.1 

'lJ 

1'u'JJ1~'VllUb~€l~<?l 1'lliJU~\ld 

< .. 

~ n!Mn1nb~'VltJ'Vl1~b!'l!ln -----.. 1:: < < :J. nnJm~~fil.J'W1mrn~'VltJbbi:.J'Wl'VltJbb!'l::;mrn~'VltJV11~b~!ln 



bf14e.J'l l'Ui{~~ 
•11. ~<?l l'lJirui{~~ 1~bb~ irui{~~ b~u Vl:J.Jm:J.J~u VlU'l l~ 

'IJ 

fl. 'l<?l~uu1~mumV111~5'.ln~V1 die.i'l'OJ1muu l'lJiru~:J.Jfo 
(4) 1flb~i;:fb~me.i~~ffmnu 300 :J.Jn./1u V1~e.iu1~mrn 100 :1-Jf1./V1Ji'i''l'l1u 1000 111~ 

bbfl~e.i1 ~J1mrnV111u~il1~~u 1flb~i;:fb~me.i~ 1ub~e.J<?li;:f'!"iJ1bUU~e.J'l~<?iu~mrn1flb~i;:fb~me.i~~'l 1~~1n~1 200 
'IJ 'IJ 

:J.Jn. 11'u bb~~~<?iu~mrn l'lJirU~'lb'Vl~e.i;mm~ 20 - 25 ~~il1~1n~b66e.J 11~lUb~e.J<?li;:f'l~e.J'l~<?lmV111 l'lJiJ'UbUU 
'IJ 'IJ 

;mm~40 l'lJirU~b~:J.J~u l~bUU l'lJiru'llu<?iilm<?i l'lJiru 1~~:1-J~1~1bb'Vl~'lb~m 
(5) l1:..1mV111 25 n~:J.J ~e.i'VIJi'i''l'llU 1000 n1mbfl~e.i1 V1~e.iu1~mrn 40-50 n~:J.J/1u 

bb~~m1buu 11:..1mm1'llu<?i~~m 1:..1t!1u1~:1-J1rn 10-1 5 n~:J.J 11'u 

( 6) ~<?l'Vl~e.J'l<?le.Jl'Vl11b~d-J~<?l 
~ d ~ 

(7) ~<?l'Vl1e.J'l<?l<?ld-Jbbe.J~f1e.J~e.J~ 

1.1.2 m-aeieinn1m'1m~ tu~~'Jmtn'Vi'J1'\.I. 1um11~~1~u1~"il11'u'lJe.i'l~J11:..15'.ln'OJm1:1-J~~e.i'l 
'IJ 'IJ 

1~n1i'i''l'l1u;{e.i1:..1:1-J1n1<?i m% V1J1~V11nm~V1J~ubUu'l1uu1~"il1~~e.i'l'Y11 e:i ~nu~~1 mb~1~e.i~1 ~1~e:ie.in bb 1'11 ~n1i'i''l'l1u 
'IJ 

e.J ~1'1 bGld-J~~'liJ;e:i b~l:..l~e.Ji;:f'lJJll'\llJ f111e.Je.Jf1rl1i'i''lf11 l:..l~blf1~e.J'l L Vld-Jl ~i;:f:!-J bm~i;:f J1bi;:f:J-Je.Ja:i1.J1~11:..1'll,l~e.Ji;:f'lJJl1'\llJ'lJ e.J'l ~U fiu 
q qJ q qJ ~ 

&l 1<?i 1:..1~11u 1<?i m%V1J1~e.i ~1'1 ~--:i ~J1 mrnV111u~muum1~f11jlbb~~Je:i'lnu hfl 1~ m1e:ie:inn1i'i'--:im 1:..1~11:..1~<?i1~~u 
'IJ 

l 'lJiru 1flb~m~me:imb~~1~~'Li'lJeN l~1f1~ b66e.J 11~ lU'lJlli~b~ mnu be.J'll~be.J~'OJ~b~:J.J~U bb~~bUUf111b~:J.Jml:J.J l 1 
A ,.:::,. t v ~ dx .,:;:! I A \1 Q..I I e::!x 5 

'lJe.i--:ie:iu~~u bb~~m1:J-J'Ylu~m~<?ium~1~<?l'lJU :J.Jf111'lJUi;:f'le.Je.Jf166b'OJU bU~1:1-Jmm~~l'l61 <?l'lJU 

m1e.ie.inn1i'i''lm1:..1Y111~~J1mrnV111u'llu<?i~ 2 1~t!1~1~ 1~b~:J-J~u 1~~ut!1~1~ 1ub~e:i<?i 
'IJ 

~<?i~--:i ilm1b~1~mn 1mV1111rndmrie.i'lJe:i'l~1--:im1:..1 1<?im%V1J1~ l'lJiru 'Y111~t!1V1ibn~1~<?i~--:1 ilu1~ 11:..1'lli::J-11n 1u~ 
"Id " 

J11:..1brnV111u~~1u m1e.ie.i nn1i'i'--:im1:..1b;{ufi--:i~~~'Y111~~1'lm1:..1ilfl11:1-Je.i<?i'Yluilfl11:1-J~<?lV1~u~m1e:ie:ini'i'--:i m1:..1~ 
' 

'OJ~mm1mm:J.Ji;:f;1--:im1:1-Je:i<?i'YlU 1~~buum1e:ie:inn1i'i'--:im1:..1u1~m'Yl bbe:i hun (Aerobic exercise) 

1.1.3 m<a~@lm<ani.l~'J1m~~~@l ~J1mrnV111u~e:i--:iil.rrn~ 1um1<?ibb~~ube:i--:1V1m1:..1e:i~1--:1 bb~~ 
'IJ 'IJ 

b~:Srunuf111:1-J 1~bb~ue.iu'OJ1nV1JmTii;:fmV1J'lJe.i--:1 hfl ~--:i~e.i 1~bn<?im1:1-J1~nn--:11mb~~m1:1-Jbfl1 1:..1<?inu~J11:..1 ~--:i~'l 
v 'IJ 

fl11:J-Jbfl11:..1<?ibb~~m1:1-J1~nn'l1mn<?i~ue.i~1--:ib~e.i~'l il~~Y111~m1fl1uf1:1-J1~~ut!1~1~ 1ub~e.J<?ibm~'l biie.i'l'OJ1n 
' 

ilm1V1i--:1bbflVi1flmilubb~~fle.i~&l66e.i~i;:f'!~u Y111~1~~ut!1~1~ 1rn~e.i<?ii;:f'!~u 1<?i1:..1n1~u1um11n~ 1fl~1u 1~~i;:f 
'IJ 'IJ 

<?1--:i~u~J11:..1~--:ifl11b11:..1u;11im1~<?im1:1-Jbfl11:..1<?i~bn<?i~unu~um--:1 1<?i1:..1b~e.inm11~11im1b~:Srunum1:1-Jbfl11:..1<?i~ 
'IJ 'IJ v 

b'Vlm~i;:f:J.J ;~n 1~bb'Vl~'li;:fuui;:fuum--:if{--:if1:J.J 1~buuu1d1:..1'll,l ue.in'OJ1rnim11~e.ie.inn1i'i'--:im1:..1 m11.fJ1i~e.iuflm1:..1 
'IJ ' 

1u~Ubb'Li'Li~1'161 V1~e.im11~mi;:fmbUUbb'Vl~'ILl<?lb'Vl'dm~~ h mm1b1~11:..1~<?im1:J-Jbfl11:..1<?i l~6 

1.2 nTJ"!Yl bb~~1tHb 'WV1ffi!Yltin11-16litJ11?na-.1~1tf \I bb 'WVltJ lmbrnV111u'llu<?l~ 2 dJu1'm~V1rnJe:i1:..1 
'U 

bb~~buu~1u 1 Vl~'lJe.i--:i ~J11:..1~ buu hfl brnV111u m1~n1j1~J1 mrnV111u'llu<?i~ 2 ii: u 1 ~m1~n1j1~11:..1m1 
v 'IJ " 

fl1'Lifl:J-JmV111 m1e.ie.inn1i'i''lm1:..1 bb~~m~<?i~m~<?1uit1~1~ lUb~e.J<?lbUU~1u l'Vl~ 1u1~1:..1~bb1rne.i--:1 hflm1~'0J11rn1 
' v 

LL'W'l'Vl1-.:imr4'Cilu1mrhJrnnn.i~'ll!l1Y-l .~ 

LLUUi:.J~~i:.J~1'W~1\.jfo~tl'lmU1i-l'l1'W1W.~tl1'WU~n1r~'ll!l1Y-l § 



1~nT;j1rn3'1~T'il~1 ~m11rnj1~1!!.m11mufla..JmV1116~1:.1\le:i ~1\l 6&\m m1w1h~'Yl1um 6~<?1fl<?11~~uJ1~1fl l 'U6~e:i\91 
' 

V1~fom1 l;BuG'f~u '<il~~'<il11rn11<?11:.1l;1~~u'lle:i-:J'V'l16'f~\l ~m6'f~1 nfl 1fl6'f (FPG) ~1a..Jnumm16Uu6fl~e:i-:J&f<?1~u 
' 'IJ ' 

1. 2. 1 
c:Q CV~ 6)'61 

ll1b3.J@'l~@'l'a::@'l'.UU 1@11~ b Ub~el@'I 

1.2.1 .1 'llu<?1'lJe:i\lm6~(9)fl(9)1~~uJ1~1fllu6~e:i\91 b6~\l6uu 3 n~a..JlVlqJ6l ~\Id 
I ' i.I I 

(1) mVi5'.lb]'YlTim~\9J'Unl"iV16\\lB'U~~u (insulin secretagogue) 
., ' 

( 1.1) Sulfonylurea m~\9J'Umd'VlfuBu~~u fl\91 Hepatic glucose output 
2.1 I I d. I 

m~\9Jum1V16\\IB'U~~umum\l sulfonylurea receptm-•1muu ATP-dependent K-+channel Vi plasma 

membrane 'lle:J\l beta ce ll '¥111~ cytosol ic calcium 6~a..J~rnuu~fl 1~5'.lm1V1~\IB'UG'f~u 
' 

( 1.2) Non-Sulfonylurea insulin secretagogue 6U'Um lV1~1~1~n~a..J 
' 

m"1ffl'V'l1 l~66~ repaglinide(Novonorm) nateglinide (Starlix) e:ie:inri'Yli6~15'.1 half life ~u6v:lrn 1 ~11a..J\l 
~\l~1'<il~'Y111~6n<?1~u~m1nr'lle:i\l1~~uJ1~1fl 1u6~e:i<?1~1~e:i1:.1 e:ie:inri'Yli66urn&\mnu Sulfonylurea 1.h~~'YlTI~fl 
1n~6~rnnmcie:i\l'<il1n5'.1 half life ~u ~\l;e:i\l1uu1~mu~e:iumV11166~fl~~e:i u1~mrn 1 s uTYi 6iie:i\l'<il1rn1Ju 

m 1 VI~ 11fll66~\l ~\11~1 ;6iJu 'Yll\l b~e:irn61ni:f1V11u ~J1rnrnV111uvf11u m11 ;1u~J11:.1~ 66~ m "1f fl'V'l1 V11e:i 
'IJ 'IJ 

~6'f\le:J11:.1~5'.lfl11a..J6~1:.l\l~e:J"l~~1J111~1fl 1~-b6~f)(9)~la..Jlf1618 
'lJClJ q I 

(2) m~6~a..J insulin sensitivity (insulin sensitizer) 

(2.1) Biguanide 1~66~ metformin 5'.lri'Ylifl<?1m16'f;1\ln\j1fl6'f'<il1n&fu 

6~a..J anaerob ic glycolys is 6~~~m11;nfl 1fl6'f'lle:J\ln~1a..J6de:i 1<?11:.1~1'UB'UG'f~u fl<?1m1<?1<?1~a..J'lle:J\lf1fl 1fl6'f'<il1n 
qJ q 'lJ qJ 

(2.2) Thiazolidinedione 1~66~ rosiglitazone. pioglitazone 6~a..J 
insulin sensitivity 1<?1rn~a..Jm11;nfl 1fl6'f'lle:J\lf1~1a..J6ttmbfl~fl<?lm16'f;1\lnfl 1fl6'f'<il1n&fu ~m~me:i\lmd~e:i '¥111~ 

'IJ 'IJ 

J'.1V1il:rn~a..J~u 1<?11:.16%~1:.1u1~mrn s n1fln1a..J~\l 61JU~fla..Jl'<illnm1~\IJ166fl~ l'lliru l; ~1VIU\l5'.lu~a..Jlrn6~a..J~'U 
~\ll~66U~u1 l;61Jum&i'1661rn~11~61Jum~5'.111fl166~\l m11;1umrn~5'.l~fl~l\l6~1:.J\l'lle:i\lm11;m metformin 

6~'U fl~'U 1~m6~1:.lu ~e:J\l6~'U ~\l'V111~1;m metformin 1~1~Vl1e:i 1;~1a..Jnum metformin 

(3) m~fl<?lnl"l<?l<?l~a..J'lle:J\lnfl1fl6'f 1~66~ Glucosidase inhibitor 1~66~ Acarbose 
'IJ 'IJ 

(Glucobay) 66fl ~ Voglibose(Basen) 5'.lri'Yli~uS\l6e:iu1611aS alpha - glucosidase ~~U\1~11~ '¥11 l~fl\91 
m1<?1<?1~a..J'lle:J\lf1fl 1fl6'f bU'U~fl l~fl<?l"l~~uJ1~1fl l'U6~e:J\91 1<?1rn%~1~V16\\lmV111 

'IJ 'IJ 

1.2. 1.2 m16~e:inmb~<?lfl<?l"l~~uJ1~1fl l'U6~e:J<?l'lle:J\l~J1rnrnV111u'llu<?1~ 2 
'IJ 

(1) ~~1mm'l!l11u"lfit@'I~ 2 ~-a::@i'mI1@11~1~a.:ia.J1n (FPG<2so a..Jf1./<?lfl.) m1 
'IJ 'IJ 

6~e:in 1;m insu lin sensitizer 61Ju€lu~rn61n ~\15'.l~e:i&\~\ld 
( 1.1) V1~rn~rn1~~uJ1~1fl l'U6~e:i<?1~1 6iirn'<il1nmn~a..JV16\\ld fl<?l"l~~uJ1~1fl 

' 
l'U6~e:J<?l'<illf16'f\lm~~~~u~un~b6~'<il~ 1~fl<?lfl\l~"l~~u~16V1a'.ie:ium11;m 1un~a..J insu lin secretagogues 

qJ ClJ 'lJ q 

~ n'iMn1nL'V'l'Vl~'Vl1~L~'1ln -----t i:; ' ' =· rn':l-ln1~~00-Jt.nn1nb'V'l'VltJLLe.J'Wb'VltJLL!'l::;mrn'V'l'VltJ'Vl1~L~'1ln 



(1.2) ~ profile ~1'1'1 b15m"~~~eimi~<?1D"il~rn~rn~ei atherosclerosis 
I I x 1 2.J x SU (f 2.J 

b"llUi~~'LJBU~~u1~~'16/JU 1~mu6/Jumn (~m1u TZD) d~~'LJL61Ji!U bb~~lo/lifl~b6ll8li<?1~<?1~'1l<?1~9 
q 'lJ 

QI I I I QI 

(2) ~1hm111V111wlf'il@lc¥l 2 c¥l1hm&i~.:11humrn1 (FPG 250-350 ~n./<?1~ . 

~1~nummioif\?lb"ilU) ~'1uein~'1i~~u8u~~u~~l'V'lBf11i mib~ein 1~mn~~ insu lin secretagogues ~ei 
" ' ' 

Sulfonylurea 6/JUl\?IUB~'l i1~numn~~ insu lin sensitizer 
9,1 I I I I 2.J 

(3) ().Ji.J1m111V111wlf'll@lc¥l 2 c¥l bilua..nn (FPG>350 ~n./<?1~ . ) rn~~'1mi~i~~u 
'lJ 

8u~~u~~1mn ~'1f11i 1~~<?1BU~~u 1u~1'1bbifl ~1J1o/11~ lUb~B<?1~\?1~'1bb;1m"il~B'1Vl"il1irn1btJ~~ub15umba'5<?1 
q q 

1utJ1~B1u1~"~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-+ 
1.2.2 n1'li~n'.IY1b1J1'Vi11U b@l~n1'li~@IIDU6f~U ~J1rn'.U1V111U"llU<?1~ 1 'YlfrrnJ bb~~b'.U1V111U 

• 'lJ q 

"llU<?1~ 2 '.U1'1il~~B'1l~8u~~u1umi~n~18u~~u~1~1r"il "ilirub15u Human insu lin ~"llu<?1 Short acting 
q q q 

(Regu lar insu lin). Intermediate acting insu lin (NPH insu lin , lente insulin) ueirn1nd~'1~bb'Ll'Ll 
Premixed 8u~~Ubb~~8u~~un~~ I nsu Ii n analogue ~~~1vi~1~ 1uir"il"ilirub15u"llu\?l~BBfl'''Ylib11, 

q q q q Q l 

half life ~u~'1mn 'Vl11~mmib1~<?1~eiu~utJi~'Yl1u 1;0uYi bb~~eiir~min:61Jei'1mibn<?1'thm~ lub~B<?1~1 
q 

~<?1~8~~'1 bb~~ilfllbb'V'l'1fl~lbb'LJ'UbcJi~bb~~ ~'1~ Insu lin analogue "llU<?1~eieini;i'Ylim1 bb~~1~~ peak 

'Vl11~~1mib1~\?IBU~~Ub~rn1u~~ 1 f1~'1bb~~bn\?lihm~ lub~B<?1~1~ei~n~1 NPH insulin • 

1.3 n1'J~(Yll?l13-J bbf;l~U'J~ b~'Wr-mn111"(Yl'M-1 m'i1h~b~Ue--JG'1rn11mj-lb~~mufld-J ~\?lo/lld-1 hfl 
q 

b'.U1V111u~11;~~vi~ei 1~~uil1 ~mi1\?1 b~ rni~~uJ1o/11~ b~l~ u btiB'1"il1nm1~~<?1tJn~'Yl1'1 b~o/11uei~~~6/JB'1 
f11;1u1m\?lio/l~'Vl11~bn<?1b'.U1V111u b~ m~ei'1b~ei~ 1rnnrn~o/11uei~~~3u'l 1\?lm%'V'l1~ei~1'1~'1 L61Jiru bb~~ 
G1'~'0u;num1~~<?1tJn~'Yl1'11;fh~'.U1'1ei~1'1 b~u m1~~1u. f!11~~ub~B<?1 b15u~u ~'1~umi~<?1o/11~bb~~ 
tJi~bilu~~miVl"illillilil~~~bB~<?1 ~'1diflei 

1.3.1 ~.:i~~@l~wnu bum'li@i@l@113J().16l tu~~1mb~&i~'li1~ l;bb~ 
~ 'lJ 

"" " "1 'l "" d " b~fl<j) d~~'Uf11ifl1'Llfl~Ulo/11~ d~~'Llmim'Llfl~ b61Ji!U bUb~eJ<j) 6lf'1Ui~flel'LJ\?11~ 
q q 

" 
1.3. 1. 1 u1V1unif2 

~J1mrnvi11uf!1if!1uf!mT1viun 1~ei~1mnrn~tJn~ ~eiei~1umrn~ 
'll q 'll <lJ 

mo/li~1u1~mn1tJvi~ei~eirnnu1tJ 1<?1~1~~"llum1~vim61Jei'1~1'1m~ (Body Mass Index (BM!)) f11u1rn .,, 
1;"illfl J1viun (n1~n~~) I m1~~'1 2 (b~o/li) ~1bV1m~~~miB~i~V1~1'1 20- 24.9 n1~n~~/o/11i1'1b~<m 

'lJ 'lJ 

~J1~~a:iJ1viunmn 1<?1rn%'V'll~b'.U1V111U"llu<?1~2 ilrmd~bBrn~"il~~rm~ 
'lJ 

~ei8u~~u (Insulin resistance) 'Vl11~mn~eimi~n~1muf!~J1o/11~ 1~tJn~~J1~J1viun~1~ei~ ~'1~~'1 
q q 'lJ 

f11i61Jl\?1~1imvi1i~~1fl'ruiflei 1tJi&iu ~'1G1'~'0u;numimufl~i~~uJ1o/11~ L<?11~~ 
v q 

lU'Y11'1o/li'1flU~l~~1~J1~J1viun~1f1'1~V1~8b~~~Ubb~~d~~'LJJ1o/11~~'1~'1 
'lJ 'lJ 

~1"il~bn\?l"il1n~J1~1~mufl~mmi ~'1~utJi~'Yl1ummnu1tJ ~'1~ei'1mrnd mi~'1mi~n~1"il~o/11'1nu 
'lJ q 

bb'W'lVl1~mr4'"1u1mr1urnmm~'llm'Y'l .~ 

bbuui:.i~l-li:.1~1u~1111fo~urimm111ri1u1u~muu1mr~'llm'V'l § 
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l 
] 
I 
I 

.., ""' 
1.3.1 .2 YilJW<:?1Ul6ieJ<:?l 

m1~~ub~ew1G'f'liilfl11~i'f~'liiiu;n11~1V1un&h bbfl ::;rn1~e:i~u'G'f~u !fl11~~u 1fl~<JJ 
'lJ q 

G'i'l;11~1~111rn1m111fl~';\J::;ii ~f1~€Jflld"~1 bU WIJB'I hlfl bb 'Vld"n~f1Ub~fl1'1Vlfll t.1€1 ~1'1 
'lJ q 

( 

~ 

i ., 
1.3.1.3 "J::;~1JnT'.ffl"J1JYild-IU1~16i 

I 

' 
rn1tJ1::;~u~1brnV111u!fl~ 1~~b~rn 1\911\9lt.1~1'l~e:irn1<JJ11';\11\911hmmuu1::;t.1::; 

q 

<Jif!B\911u bb~1u'Vll'ltJ5iJ~G'11m11w111~~1'lnm~1n\9lb~t.1'!1::;t.1::;nm~u61 €Jl';\Jbiie:i'l';\llnlfl11~~1~!Je:ibbfl::;rn1t.1e:i~ 
______ 511~e:i,:i~~J t.J_~JJ ~~Jt.Jbbf!::;nm~G'fru bSt.J_DJ~-©-~::i-l::l biLC___j"1_ff::im~-ri1~mau1~1------------=---+ 

qJ qJ Q,.I qJ 1 

1.3.1.4 'J::;~1Jn1'JYil"J1JYild-ll'llifuLui~e:i<:?l bJ1V1~1t.1~e:im111fl~1~ LDL ~e:it.1m1 
' q V I ~ I 

1 oo ~n./\9lfl. TG ue:it.1m1 200 ~n./\9lfl. HDL ue:it.1m1 45 ~n./\9lfl . 

1.3 .2 ~~·u1b'i111"''J1'\.li~'J-a3'.im-a@l@l@'l13Jbb61:t1l-a::d'.ht.ll-l61m-a·foti-1~ei 111~.:1~10 rn1&l\9l<JJ1~~fl 
'lJ 

rn11rnj-1~ue:i~n11m1~1ubbl"'l6bfl::;i:firn11rnj-11u1::;t.1::;bb1nm';\l';\l::;;e:i'lu\91~J1t.1'Vln 1- 2 ~tJ\911vi' b~fl 1~ 
qJ q cu q 

m1~; tJ111'llUl\9l'llfl'lm';\!Un~1';\l::;m11!fl~brnV111u 1~<JJ1~6J1wi~1t.1 bbf!::;<JJ11';\IV1l hlflbb'Vl1n~mb1ib1€111~fl 1u 
'lJ q 

'Vin 2- 3 6~flu 6bf! ::;tJ1::; bilu~1rn1!fl1Ulfl~ l~<Jil~bJ1V1mt.1V11fl 1~~J1t.1~\9l<JJ1~rn11rnj-1 l~G'1~1bG'i~flV11flii 
q q 'lJ 

~tJG'1111fl 1 urn11rnj-1fl ~1'1l1 ~'I~ u 1 u~J1 t.1 b1J1V111um1ii;fltJ5iJ~1 urn1~\9l<Jil~bbf!::;tJ1::;bilu~f!rn11rn~n 
~'l~flltJd 

1.3.2.1 <Jl";j"J';\J~l'lfllt.lfl~l'lfl::;b~t.1\91 fl~l'l~e:Jt.Jtlfl::;lf)~'I 
1. 3.2.2 <Jil'1';\J<JJ1tlf!::;lfl~'l 1<?m~m1-bb~'VI~ ( ;lbUu 1u1~ ) 

q 

1.3.2.3 

1.3.2.4 

l\9lml~~Ub~fl\91€1~1'1~€Jt.JiJf!::; 4 lfl~'I 
<Jil"1';\JDG'fm1::;b6f!::; Microalbuminuria (;11~~11 Macroalbuminuria) 

tlf!::;lfl~'I 
1.3.2.5 <Jid"1';\I Lipids Profiles ;llfl~'l bb1ntJn~ m1<JJ11';\li1llf!::;!fl~'I 
1.3.2.6 tJ1::;bilutJ1::;~'VITI~fl 1urn1mulfl~mV111 bbf!::;rn1flflnn1~'lmt.1 

' ' ' ,; 

1.3.2. 7 b~n'G'fuuVJ1 bbf!::; m1~~bbflflnmfflflm1~€JtJ1::;mru 
'lJ ' 

1. 3.2. s tJ1::;biJU!flnw11~'61<JJ bbf!::;G'f'llm~~<JJ'llrn~J1mbf!::;!fl1€Julfl11 
q ' 'lJ 

~J1 t.i~ bUUb1J1Vl11Ulfl11l~1um1<Jid"1';\!Ud"::;biJU1 l'lfl bb 'Vll"n~flU~1'161 
tlf!::;!fl~'l 1\9lt.1tJ1::;bilu 1 - 2 €1~1'1 1um1m<Jil"1';\lbb~f!::;!fl~'I b~u 

., ., 
Yl'!Vl~\91€1 m'!Ufl tJ 

( 1) m'J:tbb'Yl'iin~eicu,b'\.l.1"'61eJ@lbmei@l~'\.li 1@lb~n (Microvascular Complication) 

n. hlflbb'Vll"n~flU'Vll'll<JJ <Jid"1';\1~1111~Vl1fl1~ <Jid"1';\I serum creatinine. 'Vl1 urine 

analysis <Jil"1';\!Vll microalbuminuria ;1'Yl1 urine analysis b b~1 ~~11 Proteinuria <Jil"1';\!Vll creatinine 

c learance fl~l'l~flt.1llfl::;lfl~'l 1u11t.1~bUUb1J1Vl11ummrnnu 5 ti V11flm~t.1~1iim1'Vl1'!1U'llfl'l l<Jiun~~fl'I 

' "" ~ mNn1J'bbYWmvi1~b~'iln -----t c:; ' ' 
~· n:r:wm~~ W-i'Wl ni rn vm~ bbe.J'W1 vi~ bb~ rn1rn 'V1Vl~vi1~ b~'il n 



'I.I. hflbb'Vl1n~El'U'Vll..:Jo/11 fl11o/111'0J eye ground e:i~1..:ii'b'e:itJUfl:::fl~..:i 
fl. hflbb'Vl1n~e:iu'Vl1..:11:::'lJ'lJ1.h:::m'VI o/111-o;i proprioception bm::: pain sensation 

(2) m1g:bb'Yl'iin;eiii.'Y11.:J'Vl6UJ@lbmID@l"llil.1@'1 b'VI~ (Macrovascular Complication) 

n. Cerebrovascu lar: slfmh:::1G1 €ia..i'l"Jlo/l viie:i trans ient ischemic attack 

'I.I. Card iovascu lar: slfmh:::1~b~'l.Jbb~uvii'b'1e:in o/111Wll'l"J~..:i~tle:i~ bbfl:::fl~'U 

------------•<f-1.,-P-sr-i~l::isr-al-vasGbl l ar-· .Jr.1-1±:1~~1~~J:;i(9:)~e:J...:ib'.Jdu~.f-l-9-'l.lru~~b~'U-tiRts.r-mitte-R.t-----­
c laud ication) o/111-o;i peripheral pulse b~'U~ dorsalis ped is, posterior tib ial o/111-oJ~bblAlfl~b~l 

'lJ 

1.4 nTJUfh'ltl'Wfl11~ bb Vl'Jn6lifl'W'<\l1n lJ~ b 'U1Vl11'W rn1ue:i.JnM11:::m'l1n~e:iu·•;nn llflbrnvi11u 

blJu~..:1~1 blJumn~1vi1'lJ ~J1 tJ brnvi11u b 'l"J11:::rm ::: bb'Vl1n~e:iu ~~1qi1ru blJutl-o;i~ tJvid..:i~ bn~m1b~tJ~1o/l 1 u~J1 tJ 
'lJ v 'lJ 

brnvi11u m1Je:i..:inmnm1t1'Y111;~..:id 

1.4. 1 m1g:J1@l1Gl bii.bmfl@l~1 m1Je:i..:inu~&i ~e:i n1'ii~'J'J.J~3Jfl1'Vl1'ii b;Tin;ei.:i-i'J.JiJ'iig:'Yl1U, 
q 'lJ 

ei1CV11'ii b;@l'ii.:Jb 1i:11 1~'Y11.J1uviie:ie:ie:inri1~..:imtJmrnnu 1u bo/l~tJrn!1o/11flviie:i f!ne:ia..i J1vi11u 1~tJ1:::~1~1u bbfl::: 
'lJ 

fl11'l"JnG1~rn:::LJ1L~e:ie:ie:inue:in~1u L~e:iilmm1J1o/11fl 1uL~e:i~~1 1~1'lJtl1:::'Vl1uYiuYi m1illro/11tl1:::~1~1 
'l"Jf1Gl~~11~b~e:Je:Je:Jf1'0Jlf1~1U 

1.4.2 m1g:J1@l1i:1 b ii.bmei@l6f.:i rm:::dm-o;ibn~-o;i1nm1'l.l1~m111Jtl1:::mum rn1G1~b~e:i il.rm::: 
'lJ 

bfl~tJ~ blJUIAlfl 1~J1o/11fl 1ub~e:i~G1..:i m1Je:i..:inu ~e:i rn1m'l.Jfla..imvi11 e:ie:inn1~.JrntJe:i~1..:ibvim:::Gia..i 1utl1:::mu 
'lJ q 

m 1~t1n'l.lrn~ ~1ilmm1G1~b~e:i viim~'lJJ1tJm11u'l"Jrnb'l"J'VI~ 
'lJ 

1.4.3 m'iib n@lbb i:.Ji:i~ b;, ~J1m'J.J1'V111ii.aJ'mn@l bb i:.Ji:1~ei1'mg:a1ii.ili:11t1 1~m%'l"J1:::~ b~1 
'lJ 

b<le:i..:1-o;i1nilm11 vim1 tJU'l.le:i..:ib~e:i~i'b'e:itJfl..:i ~1a..in'lJfl11a..ib~e:ia..i'l.le:i..:1b~utl1:::m'Vl~1utlmtJ '¥111 ~bn~rn~ bblAlfl 1;~1tJ 
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(4) ~J1 tJ~:1-Je:i 'l bViUJ11'V'J~e:iu;e:i'l1~1'l ;1m1e:ie:inn1i;l'lmtJ~;e:i'l 1;bb1 'l 
'lJ 

(6) ~J1tJm1V1tJ1?1e:ie:inn1i;l'lmm~e:iilm011~1?1un&lbn1?1~u b~u bVliie:itJ 
'lJ ' 

mn b~1Jbb~UVl~le:JD j'.je:i~u h~u ~Ub;umn U11?1Vf1 <$ll'V'J~lil'1 bVl~e:Je:Je:Jnmn vh ~e:J'Ub'V'J~tJ 
(1) e:i~1e:ie:inn1~'lmtJmrnnu Lu m'<i1Yi11~J1<$11~ 1ub~e:i1?1~1mrnnu Lu 

3. 1. 2. 5 ;elfl'J'all~iJ@i 
(1) e:ie:inn1~'lmm~1~Yi1L~ e:i~1e:!u e:im1rn1'l f1e:JtJ61 b~:hlf111:1-l 

V1unV1~1'1 LuVi~~~e:itJ e:ie:inn1~'1<$ll:1-J~u<$le:iue:i~1'1bf1~'lf1~1?1 



fj" I I 2.1 

bb'lt'J'l'lUll€l'Ub1d-J~'U€l€lllrll~'l!llU 

(3) 1u~J1u'lfu<.9l;PJ-:1~-:15u~~u m"ilbn~n!1~1~ 1m~PJ~~11~~1u 
v q 

' "" . .., 
bd-J PJPJPJlllll~'llllU %~,X uq;i1l"'W "illl"rn 1 b ~ d-JiJ1mrnmVl11"1Jl"~'<il11u:ff u5 n Vl~Bnumvi11"~1-:i~ bU'U 

m;l1Jl~b<.9l'~WVl~€l~<.9lllll"~<.915'U~~'U~'I 
q 

"il~ 1~J1~1~ 11Jmnn~11Jn~ 

d A X 2.1 ~av X 2.1 

'l'l€ll"ilbll<.916ll'U'lt'Jl"€ld-J1iil"ll~lb1J€l'l~'UPJm'l'llU~--------------------------

(s) numVlljq;]l;l1Jlm~j~~p)'UPJ€lllrll~-:Jrnu 30 'Ultibb~~Vl~-:Jf)lj 
PJBnr11~-:irnuml"Y1"il1l"rn1ilumVl11"~1l"L1J 1m~j~~1~1blJu b~B~n~11"~~1JJ1~1~ 1ub~B~ 1~1~~1bilu11.J 

(6) ~J1u~~Ub1JVllb~U1Jl"~~1'1'l~1u1Jmm~u11J m"il'Y11 l~bil<.91ub!:JVll 
bbV-i~~b~11~~1u b~Bn'lfu~rnl"BBnn1~-:imu~1~n~1d-JbdB~1u1Jumnn~1~1u1Jmub~lb~u;%mmu~n~1~-:i 

(7) ~J1u~~h~bb'l'll"ll~B'U~B1m~ 1~ ~1j'\lj~rn~mml"BBnn1~-:1~1~bbl"'I 
v 

' ~ 

b'lf'U 1J1~b6lll ml"b~Bnrnl"BBnr11~-:irnmb1J1J11uu1 

bbl"-:im~bb'l'lnmn 1u~1u~unVJ"il1l"rn1'Y11uPJ-:1b~mnu 
(s) vi~-:1BBnn1~-:imuml"~d-JJ1b1J~11~b~u-:i'lt'JPJ 
( 9) ml"BBnr11~-:irn u 1Vl1~Vlmu"l1~1d-Jnu b'lt'Jl"l~"il~'V111 Vl1~w1Jl"~ fo'lf~ 

l'U'YJll"l~l'UPJ~1-:im1J~1u bb~lurn-:1~1-:inm"il~b~'U~<.911Jl"~~-:1~1Jl-:JPJ~1-:iblJUVl~n ~~1.Jl"~~-:i~~ublJ'Ul"B-:J 
( 1 o) 1;Vl~nrnl"BBnn1~-:irnurf1 l1J1Jl"~llB1J~1u b'lf'U llll"B1JB'U 

q 

I I ii I 2.1 2.1 

1"1-:irnunBUbb~~Vl~-:Jrnl"BBnn1~-:imu 6lJBml"l"~1-:1~1-:i"l m1d-JbVlm~~d-Jn1Jb'lt'J~ 1u 6lJPJ-:J~BBnn1~-:imu blJu~u 

m'3e:ie:inn1m.:imru t ;an;e:i.:ib '1113J1:::gt3Jn'll~nru.mcw'-!e:i.:1~J1rubilum t li'la1~f:l 1'-Je:i.:1~113Ja1 b ~li'l m'3@l'31li'ltl'3:::b3Ju v v ·s 

~J1ru~.:ibiliL~1'\.Lbb'3n~;e:i.:1'111~e:iu bbm:::~~1fie:ie:inn1m.:imrub;b'lll3J1:::g:{3J a1'111'fobubtl'3bbn'33J~'\.L;el'3n1'3 
v 

1;~J1rub~ruu;~.:1~113Ja1~i'llbbm:::1fim'3e:ie:inn1m'1mru~an;e:i.:i ~.:i~u~1'3~~1fie:ie:inmm.:i'lllm1run 1fib~e:i 
" flJ ug; " I 

bilu~1e:i~1.:i 1;~J1ru ~J1ruli'l::: 1~CU:11t1t;1;b'lll3J1:::gt3Jn'll~1be:i.:1~e:i 1t1 ~.:idm'iiwli11'3ru.1~113Jb'lll3J1:::g:{3J~1'3 
v v 

,C:ilQIQl,d 

'313J3Je:inun'll~3J~'-1~1cw 

3. 1. 3 tJ;'iJg:{3J~m b~'3.:1gt;1.:1~1.:imru • 
flljU~1J~;J_J~~ 1m-:i~;l'l~l'l!11U€ll"ilblJ'Ub~PJ'l lVl~iilVl~1JVlmU6l~'U l~'l'Jjl1J~lb~m;B'I 

I 2.1 I I 2.1 I 2.1 I I A 
n1J h~ b1J1Vl1l'U Vl~B'lf1 rn~J bb~~6llrn'lt'J l<.918 m-:i h bb~rnl"1J~1J~d-J~~ l~l"'l~l"l'll"l-:Jrn uitblJ'Ub~fo-:iii1~bl:)~1uviu-:i 

6IJB-:Jml"~~6llrn'lt'J~ bb~~blJu~u31u 1urnl"'Y11-:11u6IJPJ-:Jj~1J1J~1-:i"l 1u~1-:irnu6IJPJ-:J~'Ubl"l 
3.1.3.1 m'3tl;'lJg:{3J~m t~'3.:1g:{;,.:1~1.:imrun'll b'3~bm'lll11u • 

2.1 I )( I I I 2.1 

v,itJ1ubrnVl11u~m1d-J~~tJn~bil<.916llufi~1JBB'Ub~B:1-1mu.n1'1t'J mVl1nmml"i;i v q 

'Y11 l~~1J~PJ'Ubb~'lbbl"'l~'U l~ llll"Vl~-:J5'U~~'U"il~'V11 l~~~'U~l:l-J lD~1U !lll"~"il~'Y11 l~~1J~PJ'Ubb~'lbbl"'l~'U;€l'I~ 
q 

llll"~-:1~11"mVl11"~ '<il1 blJUbb~~~ rnl"~l b~ U'l6IJB-:J b~ UBBn"il1nijj'1J~ BU 11.J~-:iPJ ~1-:1~~~1n ~ -:i; PJ-:imf1u b~ B<.91 



bUu&l1u1'V'l11tl b~eJ~'OJ~ 1Vlm1uu 1;~~~nn~eid.J~ei\11Vl6'l 1tl'$rn.J'Vl6'leJ~b~eJ~~[J~V!~u~5'.jtJj~~'YlITm'V'l~\I V\6'leJ~ 
q ~ 

b~ei~~\IV1mu;1uei~mu 1ubdmriei°lJeJ\l~l\lmu ~1bdmriei~1\161 5'.jm1d.Jmmj~iJu&l11;~ 'OJ~Ul'V'llb~ei~ 1~ 
1 Vl6'lb1uu1u1~ ei~1\ltln&i j~uumj 1 Vl6'lb1 um~ ei~~ blJuvh h~1fl'qJ~\l;ei\I~ \l'\l'llj~u11n;1d.J bdei~1 !OJ 

n;ld.J bdei~ ~a:lflrnm'V'l'OJ~;ei\lei ~1 u Lflj\1~;1\1~1\lm u~ ~n;eJ\1'$lld.J bbu1tln&i ~\I Lflj\lf1;1\1~1\lmu~~1f\n 1 
q 'l.I 'lJ o~ 
I I I 2.1 I I 2J ){ 2J I 

$iei Lm\lm~~nYlbUUbbnU°lJeJ\Jjl\Jmuii:ubei\I m'Ylneim\lbUUb6ll'UUf1°1Jm'V'l°lJeJ\lbjl'OJ~~°lJU 1~eim\lbUUj~uu 
~ q q 

bb~ b~ei 1~~Lflj\1~;1\l~\lm u 1~ m%'V'll~ei ~1\1 ~\lm~~n~u V!Gl\15'.jmjb~m bllU 
~ 

fl~ L~\l 1tl'OJ1rnbu1tln&i n;1md'ei~l\l"l 'OJ~a:lmjbtJ~ uubbU6'l\l~tl~1\l 1tl;1u 'Y111~mj'Yll\11u 1~~~~1n 
I I 2.1 i.I I 

,:;!:!, A d Q...I ,c!I ,.::I 1 .,:;!!, c:o " 1.,::1 A '-10 I d Q..I .:::.!! .,::!! .ct ______ b'k'ld.JeJUb®d,J___jj ill~-b~mnu'k'!6'leJ~b6'leJ~'tlei~_ lbmIJMbl:beJQ\il~buli:llJll, _ \I bu m'OJd.Jnljn~'Yl1JV\jeJU~V\6'leJ~b6'leJ~ 

d.J1rnnu 1u 'Y11l~b~ei~1Vlm1uu 1~f1~mn bUUt:-.i6'l l~mj'Yl1\11U~\ln1Gl'\lu1j\Jbb6'lm1ju1°1Jei\lb~ueieirn1nei1m~ 
q 

~1tl b~ m,Xu 'Y111~'1~b~d.J~ ei1 m~,X u'OJ~b~eid.J~illJl1'V'l 1tlY16'l~~ei u mu 1ub ~1n b~eJd.J'OJUbn~mmjb~11J1 u 

~\!,XU 'OJ~b~U 1;~1 'Yll\lbbn1"1J'Vl1ei1rnjl 1~ei1m~bb~\lbbj\J~U'Yll\IV\i'.l\1$iti 
21 2.1 I i.I I i.I I 2J I 21 A i.I I I 

bjlC$JeJ\I~~ Lflj\Jf1jl\Jjl\Jmu l'Vlei~ 1ubm1tln&l Vl~eitlei\lnu !J.J1V1bn~mjbUU\lb11u 1umn~u '1l\l'OJ~'Yl11~eim\l\11u ... 1 

~1u&l1~J1mei\I bb~;ei\l l~nm'V'leif1d.Jmjb~ub$imn11mjbfl~ hfl~1~nmfl~ 1~\lmmu~eiubn~mmj 
~ 

mjtJ111t1d.J \9l 6'l Lflj\lf1;1\1~1\lm u~\la:lm1d.J~1 bUU ~; ei\ltl5lr&l'Yi'u YI 

THE VlllRTlllBRAL COLUMN 

~ 

( 1) mjd.J'0rUIT 
q 

(2) eilr&ib'Vl\91 
q q 

(3) mj 1~~1m\l lu~1mu~~l\161 
t'11 b VI~ ~l fl qjrl 'V'lll~ eJ U bb6'l~b1J UD qj'Vll l UL jfl 

b1Jl'Vl11U $iei nlj l~~l'Yll\1~1~~n~ti\lbUUUj~~l 'OJUYll l~ 
~ 

Lflj\)f1;1\1~1\lmu~eiu1 b~u\lb11u 1uY16'l~~eiu f1;1\lm1d.Jb~eid.J 
2J I Ji I I 2J I 

lV1n11&111eieiumrnub1eiu6l 'OJUYll\llU 1d.J 1~eim\ltln&l 

3.1.3.3 1fim-ail~'l.Ja3J@l61 t~-a.:ia;1.:i~1,m1t1 • ,f ... 
(1) n1"j'U1~H\HJLt:J€l 

Lflj\lf1;1\1~1\lmu~fl~ 1~\lmmu bdmriei'OJ~5'.jmj&l~ ~~Vl~~Ubb6'l~[J~m1bnu 1u1ubdmriei~l\161 
~\l~l\lmu bb~bdmriei~ei~111nrn 1n;n11m~~n~fl~,Xu'OJ~5'.jfl11d.J~1fl'rumn b'VIJjl~iru~\lnj~~n 1il~1~ 

'l.I 'lJ Q.I llJ 

bfl~eiu 1V111;ei ~l\l~f1j~ nlj'OJ~~~m~~n l~b~l~ b~d.JC$Jld.Jtln&i'OJ~'Yl11; mn ~\l,XU~\1~1 bUU;eJ\16'l~m1d.JGi\I 
~ 

. 
I 



6lJe:J'lbde:ib~e:ibvi~1~ub~tJ~e:iu ~'l'<il~mm1b1~<?lm~<?lntF~rn.1~<?1~~1'lmtJ 1~~ltJ~u ~'l~um1u1<?l~'lbUu1nvitl'I 
'IJ 

~'<il~ 'l~'lum1~e:iu~mtJ~<?l~11&J&i'l'lleJ'lbdm~e:i 1~ bb~~~11u1<?1~'1~1 b~e:itl1um1&J~<?1Vl~U'lle:J'lbdm~e:i 
' 

~'IVl&J<?l btteJ'!'<il1rndm~e:iii~11&Jb~m~unuo/l~eJ<?l~'l~1'lmtJ ;1bdm~e:ib1n'Yl1'l~~e:iu~mtJ1~'Yln~1u'<il~'Yl1 'l~ 
'IJ ' 

m1tl1u~&J<?l~~l'lm tJ'Yl11~e:i ~1'liitl1~~'YlTirn'V'J 
' 

(2) ni1~t9ln1~t9ln 1\1e:i~1t.1bbt.111.ln~ 
'IJ 'IJ 

Vl~'l'<illflo/li1'<il 1~1'1~;1'1~1'lmtJ'Yl11u~1~J1tJii~1u l<?l~~<?l l~'I . m1~<?ln1~<?lrnb~m~1&Jbde:i 
'IJ 'IJ 

~iu~~<?l l~'l~u 'l~b~1~bbu1tln&i'<il~~e:i'lm~'Yl1 m1~<?lm~<?lrnbuudm'<il 'lofJnm1~<?1 ~'lii~'lm1~<?le:im'I 
'IJ 'IJ 

u&Ju1mb~~m1~<?le:im'l~U'V'J~u ~'l~eJ'lm~tJ~b~m"lnn lb%'V'Jl~'Yll'I b6ll'U unmtJrn'V'Jrnu<?l bUu~n1~'Yl1 'l~ q 'iJ OtJ ClJ 

~J1tJ ~'l'<il~iim1&Jtl~e:i<?li1rnb~~ 1~e-.J~~'l~~e:i'!m1 (b~~1-a 1;~~b~b~m'll1qin-a::'t11m-a@l~ b'W-a1::ei1li1 

bn~ID''l4ei-a1~ 1~) 

LL1..!'l'Vl1~n1J'4'1i11J1n1J'LUnLnnJ'i'j'll111~ .;:; 

LL1J1Ji:J\\'ll.Je.J\\'l1Uli1i1ru~J'lm1J1''vl'l11..!Lt.!11l'111..!1J1n1J''i'j'll!l1~ § 



(3) vJ1Vl1\lrllJ~'7Jfl1'W 

THE SKELETAL SYSTEM 

' ' ,, d A a v 
b j€J--:J'Vl 'Vll'Vll'l6ll€l'lf1Ub-;r1'0J~bf1 m6ll €1--:inu 

~6llrn~€1~1--:ih,iu bUUb~€1--:i~~1~uh1~~€1~ 
' 
b~-;r1~ 1<f"l~vf 11ubb;1f1ub-;r11~~€l~f"11u--:i~1~1m--:i 
'OJ~ 1u b~ m~€1--:ii'fu~6llrn~ 1;€1 ~1--:i 1 -;r bb~~'<il~--:i bb;1 

a:j~1m~ m;€1--:inu€1~1--:ibb~f11~€1€lflb~~Yib~m 
' .c:I A v .at 

'Vlbrn.rmum..11--:imrnu€1--:im'<il1n '"rn't11.:1" 6ll€l'l 

'1BAcl---1J-- f1ub -;r1 i'i ~m~-'lll~---:il;Jd---:il~~-'l ~; l'l6ll-€l'l~.:i--:i n 1 ~----~ 
f1 l ';fl.; '¥1° l 'Vl l 'l Yl

0 

tl VI a.J 1 ~ fi 11 a.J 1° 1 n° 1 ~ 'l ~ <?1 

1f1-;r--:i~;1--:i~1--:im~ 1;€J~lubbu1~~ bb~~m-;r 1~ 
~1'V11--:i~1~ ~'<il~Yi11 ;1f1-;r--:i~;1--:i6ll€1--:i b-;r1fl <?1 bd m 

' ' ' J 
bU ~'lb'LJU lU'<illf)Uf)~ u U~€la.J'<il~U la.Jl6Zf'lUb!:JV11 

I I I i.I J 
m--:i~6llrn~€lm--:iV1~rn~m t.j1<f1 1u1uV1u--:i1 fium 

1 ~~1'V11--:iV1mnV1m ~a..i1nii1 ~ bb~1'<il~{t;€1 ~1--:i 1 -;r 
'lJ 

~ l~ l'Vll'l l VIUbU u ~ l'Vll'l~ ~ bb~ ~~ l'Vll'l l Vl'Uf11';[ 

Vli'irn~~--:i a:jV1~nm-;r~~€l'<il~'Y111;b-;r1CJJ-;r1'0J~€l'Li 
c;J1b€1--:i 1; bb~~€lu5u'<il~~€1--:i;11:iCJJ-;r1'0J~€lu~1m--:iV1~€11f1-;r--:i~;1--:i~1--:im ~6ll€1--:iCJJub€1--:i 1 V11;b~~~€lu 1nm-;r 

'lJ 

CJ)j')'OJ~l'Vll'lril 1;~1 ~ 61 ~--:id 

., ., 
""'"" t1. 1D'Vl~11l't11't11..a~1'U'H'U1 

1TICJJ';f1'0J,i'U 1;8UCJJ';f'lb~l~U€1€Jf) 1tJ~l'lVl~l8U€l~Vl~lm~'<ilf1 f)djb<Jl~~a..im~'<ilf)'lJl'U lVlqJ~a.J€l'lb~U 
1;b~a..ic;l1 ~€11tJ1;8uc;l1CJJ';f'l<Jlla.JTijja.J6Jl'l~ 1~~€l'lbf11--:in;la.Jbd€1~1U l<?1bUU'IAib~1j- 1;8UCJJ';f'lbb'lJ'lJ~~<?"l~l 
CJ)j-'.J~~<f) bb;1 ~€1Uf1m ~f);la.J bd€1 b~€18UCJJ';f'l bb'lJ'lJ~ bf1~8ubUUUf1~ bb;1 1 ;a.J€l'l<?11ll~6ll€l'l<Jl'Ub€J'l l um~'<ilf) 

' 'lJ 

~a.J'\Al'<i!l';flli l~';f~~'LJVl~'l ~€l'l;l'l6ll€l'l m~l €1 ~ l Ubb U 1 b~'U<Jl';f'l~6ll'U l'Ufl'LJ bb U 1';f~~'LJV1~€1 l~ 'Vll'Vll'l 
'lJ 'lJ 

~~-;r~~uV1m-;r€1 ~1UbbU1CJJ-;r--:i b ~unu ;11~ bUUb ~u ,X Ubb~<f1--:i~1a'.jm-;rb5 m~f1€1 ltl~1--:i 1<f1~1--:iV1ii--:i i( u~€lm~<f"ln 
'lJ 'lJ 'lJ 

6°iUVl~'l~1Uf1€la'.jf1ljU<f"ltl<?1-;rtlltl ri--:i;l~'lJ~la.J€l'lb~UVl~l'lV1ii--:ia..i1nn~15n~l'lbb~<?"l'l~la'.jf11jU<f1Vla.JU6ll€1'lf)';f~<f)f) , cu llJ q cu 

#uV1~--:i~1uf1€1Yi11;1uV1~1Vf u 1u;1--:iV1i!--:i b~~n~1V1~11~ CJJ-;r--:i ~--:im'<il~u~1CJJUb€1--:iiilf b!,JV11rf --:Jf1€lfl <?1 

bb~~b5 mVl~€lii bb~Ufl IVJl b~ mn1; bb~;l<?1 l'LJVl~lbb;1;tln~l~a.J<?"l~nu~1;a..i€l'l<?1~ f1€1~€11iJ~lf1€1€J~l'U 
Otj ClJ \J q ClJ qJ 

bb'U1CJl';f'lVl~€1 l~ b~';fl~bb~Vl~l<Jl';f'lbb~f1€1€ll'<ilblJ~--:ib'lJU l;bVl!J€1Ull'U 

,:: n'il~mrnviVJuvn~b~'iln 
-----I C:: ,. r .di 

IJ. nnm1~"WOO-J'W1mrnviV1£Jbbi:.J'WLV1£JbL~:;mrnviV1£JY11~b~'iln 



ri1Eiuas:::ivaoum1uauqsvoos1oms 

~e:i l'Ll:i.Je:i-J\9l~1~~1J 1vi~~-JG'fe:i-J~1-J ~e:i-Je:i~1ubbU1(9]1-J'llmunrnbu11~~rn~unu ;,~1J~1a'.11vi~ 
'IJ 'IJ 

bBEJ-J~l'Ll~1-Jvi-d-Jbb61\9l-J~1a:lurum~n1~\9ln#uvi~-J ~-Jm'OJbUu~n1~\9ln#uvi~-J~1uf1e:ivi~e:im~\9ln#uvi~-J 
ClJ <V cu 'lJ 'ii 

~1U~l'l~'l:l-Jl l; 
I I d I !I.I I 

(Olf:l:l-Jl:l-Je:l'l\9l'Vi1~~1JG'f~ 1~n 61]-Jb'lfUrlU(Olf:l-Je:lEJ 1ubbU11~~1J 
'IJ 'IJ 

~l~'lfl~lBfl~l'l~e:l~e:l-Ja'.luruvi1~flj~(9lfl#uvi~-J~1Ube:ld~e:lU~l'lbb~Ue:JU 
~ 'IJ 

~e:i-Je:i~1ubbu11~~rn~unu 
'IJ 

~'l~U~e:J-J<m1'0J\9lbbU1~'l 5 bbU'ddbuuvi~n ;,~1J~lbbU1~-J'\Jj:i.J(9lde:i~1UbbU1'Lln&i~bbG'f\9l'l~1 
'IJ 'IJ 

~1-Jm EJa:llf11-J 61;1-J~ G'f:i.J\9l ~ ~ bb~ ~~ e:J-J(9]11'0J \9l lf11-JG'f;Hvn-J;1u~1-J ;1 EJ mn~1J11a:lm1bfl EJ-J blJU'll e:i-J 
' 'IJ 

bbU 1'Lln&i~1~~1J 1\9l ~e:i:i.J bb61\9l-J~1a'.1~1u ~ ~\9l'Lln&il'Ll~e:i-J l;::f1Jm1bb~ 'll ~-J l\9l EJmnirn-o;i~~lJ~1a'.1~1ubfl m blJU 

l'LlvimEJ~\9l~;e:lWl nu btle:J-J'OJ1flb~e:Ja:l~\9l 1\9l~1Jfl~~e:l'l~l'lfl1EJ'OJ~'LJ::f1J~1'Y111~~1U5u6l ~~:i.J-1rU;~mtle:i-JnU 
bfl\9l'OJ1fl~\9l'lJfl&i(9]1:1-JlD;1EJ ~-JiJfl'OJ~b~U l;o'if\9lb'OJU 1Ufl11(9]11'0J~l'Yll'l;1U~l'l 

LL'W'JV11--in1r~111u~n1rhJrLLnrn"'!'llll1o/'l 

LLUU i:.iiq~ i:.iiq1u'i'11i1fo ~J'lu LlJ1'\l'l1'Ub uiqmuu ~mr"'!'llll1~ 



1IT<ff~1'0J;lu;ud ;8--JiJ~~1tJ<m1'0J l~ 
'IJ 

I I i.1 i.1 

b'W"al~flUb "al l:i.Jffl:i.Jl"ab1ti'OJ~:i.J8--J b~UJll'W'Yll'l<?nWlll'l 

'll8--Jo/11m--Jl; ~--J~1buu;8--Jl~~5u~1tJ~ 1nm"a 
'IJ 'IJ 

~8 l; iJ'uc#11~"a'lb'V1~8Unl"a~d1'0J'Vll'l~lU'Vl~l 
bb~1 l~~~"a1'0JUfl~U~U11ll"a~liJb~U~fu~--J'OJ1fl~™~ 

'IJ 

~lUllJ'VI vhl'VI~ ;8ff~l'Wn ;m'll1 ;m~1 
'IJ 

'll8--Jf1Ubdl~--Jlil~~ ~l'OJ~ 1~~n~1~u~~1;b~Ub;8fl 
'OJ1'l6l :i.Jlbb'll1U l; bb~1EJUVfU;l'l l~b~Ub;8fl~~"a1'0J 
'OJ~l;:i.J8--Jb~Ul;oif~b'OJU~lbbU1~1--Jf11tJ~'l s bbU1 

'll8'l b"a1,iU8~lUbbU1b~Ub;8fld'Vl1mtJ~1 
'IJ 

; 18 tJ
0

l UbbU1 b~ mnutl 8~ 1 bUuun&i 
'IJ 

lfl"a--Jff;1--J~1--JmtJS'.Jm1:i.Jff:i.J~~nu~ bb~~15'.Jm"a 
' 

btlrnblJU~'OJ~ 1~bbff~--J~1'0J~;8--JiJm"abm1'llu11JtJj--J 
' ' ' ' ,,, 

~ e:::l Cl.I e:::l v 

67l 'lf11"ablJ tJ'l blJU:i.J fl'OJ~:i.J Vim tJ'OJ ~'W"a 8:1-Jfl U 
. ' 

bb~~i]' fl'OJ~'WlJfn"abri tJ'l blJU'lJ8--J lfl"a'lff;l'l;1 tJfnj 

~1U'Vlit--Jm'OJ bUUb'W"al~flUb"al l~ bfl tJ b~U ~1'lf11 tJ;1U~l'l'lJ8'l~Ub8'l~8 tJUfl~'l l~~ 8tJ1;u11Jo/11 

bbf11 'llo/11 b8--J bb~~5ntJ"a~f11"a~ ~1~qJ~8~n~rn~ lfl"a'lff;l'l'll8--JflUb"aliJ bbu11 ~:i.J~'OJ~btl tJ'l blJU lll'Vl1--J;1u 

V1~1V1Gi'--Ju°1;mnn~1m--J;1u;1--J 

"'' ~. fl1'i 161fcn11J~'H1'itl.r1nt:t.1~ %1 

1i5dbUUlIT~U~8~ilmb~~~J1tJffl:i.Jl"ablrlll;;1tJ~Ub8'l f'imuu1TI~l~f1 1~;8--Jb~U 1~~J1tJ 
'IJ ·~ 'IJ 

ui)u~8 ~1--J~8 b ii,8--J ff ~1bff:i.J8 ~--Jf111:i.J ~8 b ii,8--J-db8--J~'OJ ~~1tJ1 ~1flj--Jff ;1--J~1--Jm tJ b~:i.Jn~lJ b ;1~bbu1un~1;5nfl~--J 
21 l I 21 i.I I l I 21 iJ I Jt I iJ 

f11"alJ~'Vll"a~1 tJ'VlllJ~'Vll"aVl b1n~8--J b'Vl:i.Jl~ff:i.JfllJ e--JU1 mb~~~f'IU'OJ~6Jl'1 tJ l 'VI e--JU1 tJiJff'llm'W~'ll u bb~fn"a 16Jl' 
'lJ 'lJ 'ti .:i 

I l I 21 Jt i.I i.I I i.I I I 

mlJ1V11"ati1:i.J b'Vlm~ff:i.J'OJ~r111'VIbn~mm"amrnu1~ $1--Ju um"a~~ b~8nmlJ1V11"a~1V11lJ e--Ju1 tJ bb~~~flu~'l buu 
'IJ 

~ n'1Nn1rn'\!WltJVl'NL~'1ln -----t i:; ' - ,--
;;. nn.Jn1j~llJ,l'W1n1nL'VjVJl'JLLeJ\.JbVll'JLL'i'l:::mrn'\fjVJl'JVl1\IL~'1ln 



' ' sv sv 
-:i. l'11u~Y11'jru61f 1iun'jll~u 1~rHa'j1-:i 

lTifll';f 1~~l'lJ1'!'111~1\lflltJmm1~v111~~11:NlUbel\I bbf1~(91'<iJ~blJUlTI~~~G'f<91 lUfl11~<91m~<91n 
~ ' ~ 

u~'lJ Lf11\IG'f;1\1~1\lrnrnRu~1u b.;iel\l'<illnrn-;r 1~~1'lJ1m1'<il~blJu~1~~<91'!'1~um~<91rnbf1~bdm~el 1~~mn ' ~ 

6llru.::~'ti1~1t1~V11-ab cif i1b~i1lilttm~@li1i1n1 iJw;i1~nt1 bb cu. -;in-a::@lnacu. 'Vl~.:itmiJ~t1 i, ;b ~,~ ~.:i,f cu. 
~ ~ ~ 

~,t1~V11-a bv:li1 bb~°ll 1~-a.:ia;1.:ilil::;i1.:tb'Vl~1::a~nt1~nli'm::m-a~@l6lli1.:tn-a::@lnaw111~.:i~-;i1t1 i1~1 bw1t1.:1~1 bb~~1bb~'J 
~ 

' ~ ~ ~ ~ 

bi11 biJ'ti1 CU.i1nlil1nlil:: 1~ b@l~6Hb6l'Ji11lilbilcu.ID'cu.@l-a11t1~1n°llcu.IDn@l'Jll 

rn-;r 1~~1'1J1'!'111~~n;el\l'<il~~1u l~bdm~el~elUf1muL~b~1 bbf1~m~<91nffu'l'1~\lilf111~~<911'1tJU 
~ ~ ' 

I ll.I Jt ll.I I o \12,/1 d ll.I I '-12.11 W) & ll.I 0 I 

flfiel\l~~G'l'..a~i>li-fll1U1'lJ'YFWll\l'<il~'Vll b<91..;J4l::f-bbf1~k-~m:h'tl'Vll'Vll~ b<91~'1~-n'l'1~9~Wfl~f1-:ifl'11"il<91~1~b'\'1't;b-<!'lle:l\I------
~ 

2.1 I 2.11 JI. 2.1 

Lfl';f\IG'f';fl\111\lfll tJ L\91\11 tJ'lJU<911 tJ 

~1'1J1m1b~ el bm"1'll Lf11 \IG'f;1\lfi tJ <91Un~hX uil f11l~i'lJ~elufi; el\lmf1u~b~ m6l51qJ~1 u~11'<il 
u1~b5'.Ju 1~ m'<iltJ~rn.t1unrnurn'l"lll1u<91 b~el'llelf1lbbu~u11urn1b~eln~1'1J1'1'111 l~b'l'1m~G'l'~n'lJrn1f1<91'llel\I 
~1\lrnu1~ 

~1um1J el\lflUbbf1~~\lbG'f1~G'f'llrn'l"lJuii~1'lJ1m1fivh 1~Vf uri ~1'1J1m1fl b~ u 1ufi m-;r 
' ., ' 

'1'1~el~l Luf1~mG'fu~~\l'Vlnf1uG'f1~11~u1m 1-il~Yiuti ilbb~~fi~L~il ~ ~ ~ All.I 

tJ<91'1'1~UbUmtJel b6l5U b1Tl.t<91<91~U 
' 

~fl bRu~1v11 L~el~1\l'\"lel b'l'1m~'l"lel~ 
'llelbG'fUel'Vll'lJ1m1b~el~\lbG'f1~G'f'lJJll'\"l Jel\lflU ~n'l.tlbbfi ~~u'V'JG'f~';f';f~Jll'\"l b~elU~'lJU';f\I 

' ~ ' 
Lf11\IG'l';1\l~l\lflltJl~el~lubbU1G'f~<91f1tJn~ ~\lblJu~1~wnu~v11L~'Vlnf1u v111~Yiuti f111bbu~u11~~J1u 

<u q ~ q <u 

I I I I I 2,/ I 2.1 I I 

'\"lel~ 'Vll'Vll\l'VibbU~Ul'dlblJU'Vll'Vll\IYi~uu'<iJ~blJU'Vll'Vll\IYlu31u'llel\lflUb';fl b6l5U 'VllU\I 'Vll~U 'VllUelU 

~lf'.Jn'llel\I '1f1'1 ~\lblJU~l~l~~eltJ 1u~1~tJ1~~11'Ubbf1~il~m~m~el\lfl'lJG'f'lJJll'\"l'llel\lflUbdl:l-Jln ~l'Vll\l~bbU~Ul 
' 

L\91 tJf1~b5 tJ<91~l'<il~;el\111\I bb'llU11\l'lll 1 ;~L '1'1Uel ~1\1 L -;r,i u blJu~1m\l~n;1~bdel'<il~ l~\llit~el u~G'f <91 b~1~~1blJu 
' 

bb~L~L~'!'1mum1~~1'<il~;el\lel~lu~1'Vl1\l,iw1 ~f1el<91nm b~tJ\lbb~bbu~u1~1~1m\lb'!'1~1d'<il~G11m1~ l~el~L~ 
~ I ~ 

mun~1rn11~~1'Vl1\l~u1 b~mu~urntiu'lJnu b~u ~1ii\11'1~\1~1\l~\l'l"lUn'~\l'<il~G'f1~11~ii\lel~L~mun~1 
~1ii\11~~c;f 1m~l\l'\'1~l '\'1~el'YllUelU~ il'l'1~elU ';iel\l l;b~l'<il~UelU 1~mun~l~lUelU'\'1\ll f'.Jdl'lJTI';f';f~\911 
el ~1\lttblJU;U 

bb~~1el~lu~1m\l~~~bm~u1dmubnu 1tJ m'<ilv111~5'.imrn1tJ1<91b~elrnn<91~u L~b~unu b'l"l11~ 
~ 

n;1~bdelb'!'1~1,Xu;el\lvll\llU~<91~elnuelumu L<91tJL~iln;1~bdel~um~1uG'l'~'lJrn1v11\11u 'VllbbU~u1~~1~ 
~ 

m'<ilnmrnlJu 1~~1tJ vf\ld~uel~nrn~elu L'll'llel\lb1mb~1mb~ m~el\1~1u i11lilliltW@l b~~1~1m.:1~1~@i~i1 
~ ~ 



~,,.,,~~ e:i~b %~1t~~1'Vl,t~%1%b n% hJ fl e:immfhl>n~1~ ri1~\l6IJe:J,m~1mde:i~l;f1\l~1~1\lii' u 1 ~ii e:i ~ 
'IJ 'IJ 

b~e:i'Yl1.J1umn1 u 1u1 'o;J::;~1 bb~::;bn<JlmnT'atl1<Jl b~e:i ~~ublJun11a-i<Jl1 

Q::;,i'Ue:Jl'o;J'o;J::;~<Jl 1;5ne:i~1\l'Vl'ii\l~1 ~1'Yrn~~,iufle:i~1'Yl1\l~l;lunm 1~mu iiu~m11't11~~@) 
'IJ 

~e:i~1~3lm-ab'.l..l~~%bb'.l..lm~e:i~bit3Je:i n;1a-ibde:i'o;J::;$'.im1i:-.J~<Jlbtl~~unu'Yl1.J1u 'Yl11;n;1a-ibdmb~~::;ii<Jl'Yl1.J1u 1; 
'IJ x J II SI.II I SI.I I 12/ t I I J Ii.II 

mu°Ilu '1f\l la-Jf1e:i~iitfn 1vi1a-i1nun ~1vi1'ui:-.JYi1a-iajvimYim1\l1uYi~e:i\le:i~ 1u'Yl1 l<Jl'Yl1Vl'U\l'U1W'1 bb~i:-.JYia'jm~~ 0 t1 cu cu I cu 

~;e:J\l\jffoJln<Jl 1;e:i~1u~1b~mu1u1 b~u ~e:i\lii\l'Yl1.J1u~1;::;~~e:i<Jl1u vi~e:i;e:i\l~U'Ul'U"l cil<Jl~e:inu1<Jl~ 
vi~m~ ~\11; mn f1'JJ"'o;J::;;e:i\l l;~1~ bbu::;u1~1~~1a-ivi~nm1bb~'Yl~ b~11::;~1~11tJ1;~15u'o;J::;~\l'Yl11; 
n;4~1cde:i¥\-i~-iU:W-iA'o;J~1:]~<Jl~ll;b~'JA~-i1--------------------------~ 

b4e:i\lmm1tl1<Jl~bn<Jl~U'o;J1n~1'Yl1\ld' 1uf1utln<11~1 ltlbb;11~~e:i~~1blJu~1\lb~11<Jlun b~11::; 
!ii SI.I I SI.I SI.I SI.I ii I I I J 

n11a-i6ll1cill<Jlf!11\ln~ 1nm1~11'o;Jfle:J'lJ'Yll'Yl1\l l 11vibbm~e:imf1ub11e:i~ 1 u'Yll l<Jl'Yll'VlU\l'UlUbnu 1tJ 'o;J::;S'jifqJqi1rn 

b~e:Jwl ~~e:immd"tl'J<Jlb~e:J mn<Jl~'U bd"ln'o;J::;btl~~'U ~l'Yll\l l Vl~Vi'u'ili n;la-1 btte:J'll<Jl b&'ia-Jn'o;J::; 1;~n ~e:iun;la-1 bde:i 
' 

'll<Jl 1vi~n'o;J::;'Yl1\l1ubb'Ylu1tJ b1Jue:i~1\ld1t1b4e:i~61 f1ub11~\lajm1bf1~e:iu 1vi1~1\lm~e:i ~'o;J::;bne:iu~~e:i<Jlnm ~\Id 
' I '" 

b~ e:itl1'uf111a-if!a-i~~6Ile:i\l~1\lm~ 1~1 ;~ .Je:i ~1 u~1 l<Jl~1vi-d.Jmu1 b~11::;'o;J::;'Yl11 ;n~1md mf1~~<Jl bnu 1tJ 

bb~~1~1'Yl1\l,i U'o;J::;blJu ~1~ ~~1a-ivi~ nm1bb ~'Yl ~ fi ~la-J Q::;,i 'Ue:Jl'o;J'o;J::;f!1tll;~1~1'Yl1\l~ ~,X uaj1;mnvim ~~1 
' 

rin~1m'o;J'o;J::;blJu~1'Yl1\l~~1;~\l,i u ~la'j b'Vl~U'o;J~ ~ b vim::;f!a-i ~1'Yl1\l~~~\l l~Sj~~1~1 b~'o;J'Vl~e:ia'j~1'Yl1\l~1 b~'o;J 
1tl~'Ylnf1u'o;J::;u11t11; 
'IJ ' 

U'o;J~m~mb<le:i\lvim~"l e:im\l b'llu ~tl~1\l6Ile:J\lbb~~::;f1u ri1~\ln;1a-ibde:i~bb~\lbbd"\ll~b~1nu 
1::;~::;nm 1um11~~1'Yl1\l ~~e:J<Jl'o;Jum1a-ini'bb~::;~~ hnm'o;JS'j~1ub~m~e:i\l;1~ U'o;J~mvi~1d''o;J::;;e:i\l~'o;l11rn1 

SI.I I I x SI.I 2J SI.I I I SI.I 

bDu11~'lJf1f1~1t11 ui:-.Jtl1 ~Yia'jtf rum bn<Jl6IJUbb~1 'o;J::;~e:i\l l<Jl1'um1<Jl bbmb~::;bbu::;u l'Yll'Yll\l'ili bvim::;ffa-i b% ~1::;<$111 vi 
q ClJ Q; ClJ 

m1tlwbtl~~uffm~bb'J<Jl;e:ia-i bb~::;~1'Yl1\lm11;\ll'U1u~1~tl1::;~11ue:iwoJ1blJu1 umJ"bb~UtlJVll m1btl~~u~ue:iu 
!11 SI.I I SI.I I SI.I t SI.I SI.I 

bm5 vi~e:i'Yll'Yl1\lm1u\l m1ue:iu 'o;J::;~e:i\lbtl~~u l'Vlbvim::;f!a-inuffm~11\lmmb~::;f111a-ibb~\lbbd"\l°Ile:J\lnma-ibue:i 

~btl~~u 1t1 

b~ e:JU'o;J~ ~vi.ct\! btl~ ~u ltl'o;J::;n1::;'Ylunutf 'o;J~ ~5u1 1t1;1 ~ ~\!; e:i.Jiim1tl1'rntl~ ~'UU'o;J~ ~5u1 
1 ;~e:i<Jlf1;e:i\l bvim::;f!a-i~1a-i 'o;Jln b&'ia-i~ bf1 ~ii\le:i ~1\l l 1n1; b~11::;n;1a-i b de:ivi~.Jiif111a-i bb~\l bb 1.Jmn~e:i~'o;J::;;nu 

'IJ 

m1'Yl1\l1u 1u~1ii\l,iu1; bb~~1n~1a-ibde:i~e:iuri1~\l~\l m1ii.J 1 u ~1 b&'\a-i'o;J::;S'jtf qJVll 'o;J::;;e:i\l btl~ ~u~1ii\l b~~ 1 vi~ 
1 ;1~ri1~\li:e:i ~~\lma-i 1t1~1~~\l'o;i::; 1~ bn <Jltf qivi1 ~1 btl~ ~u~1iI\l 1~1;n ii 5n'Yl1\lvi-d\l$i e:i; e:i\l b~ a-iri1~\l 
n;1md'e:i~u ~\ln1~.Jmm~1h 'o;J::;i{\l 1u~11viunl~b1Juh ri1~\ln;1mde:inu~1'Yl1.Jm11~.J1u~ii~1u 
if a-i~u;nue:i ~1\l ln;~<Jl~\l;e:i\l~'o;l11rn 1f11u~1t1;1 ~nubf!a-ie:i 

'IJ 

~1'Yll\l~~~\lblJu~1b%~1::;<$"11~'o;J::;;e:i\l l~ri1~\ln;1a-i b'ite:i l~bnuri1~\l bb~::; 1;e:i~1u1::;~::;nm1~u 1u 
'IJ 

f111iim1btl~ ~u8~mmrn ~ bf!a-ie:i1 'o;J::;blJum1Je:i\lnu 1~1 ;bn<Jltf qivi1tl1<Jl b~e:i ~'o;J1nm11 ~~1'Yl1\l bb~m11; 
~1'Vl1\l~1a-ivi~nm1bb~'Yl~,iuue:irn1n'o;J::;blJu~1~1;ri1~\l~e:imb~::; 1it;mu1 bb;'J ~\l'Yl11;~1\lm~e:i~l'Ubb'U'J 



f 

... 
( 3) "llID~'J'a"'a:z1.:i 

1. ~J1EJ~ilflm'V'J~EJ'Uble::Jmn m1u~uf!;i..iWlf!~e:i-J'V11e:i~1-J1~il'Wl1~1,m'Juv:ibf!B 
~ ' 

2. m1~Wl~1u~V111bbfl~bb'U~u1~1'V11-J 1;bV1m~ri;i..inu~J1rnb~fl~11rn%'V'J1~uflflfl 
~ ' 

ii-J6ii'Wlrimu&l1o/11-J (&l1 l~bb~u bb~o/11-Je:i~1-Jr!'Li1EJ61 b~1~u) '<il1n~u~ui'.le:i~-Jr!e:i-J~1-J11-J 
uu~uo/11-JV1~1 ~;i..i&l1fl-Jo/11-Jrid'V'Jn lb1i'.le:i 1u~1-JV1~1'<ilu 1u1nfl~f!Wlb~1~'<il~'V111~ &l1bb'UUfl-Jnu~u ~1B~ 

' 
11-JV1mmrnko/l:-:~u ~~fle:i 1;:1-nn b~EJD-J'<ilWl~&j .~~f!Wlbb~1 1;~1~e:i~~cil1bbV1~-J~'U ~r:iuflmEJn~1;i..ibde:i 

' ' ~ 

'Vlf1f!1'U'IJeJ~11-JmEJ bV1i'.leiu~1'<il~ue:iuV1~uei~1u~1d u~eiEJ~1-Jf11EJ 1;tArn 1u~1d~nfl~V1it-J (m'<il'<il~ 30 ' ~ ~ 

1mY\ bb~~11~1V11 l;V1~Wl~ntAin) bbf11~-JfleJEJ61 ~~&l1~un~umii-Jo/11-Jb"6Ub&l;i..i 

.,/ 

'Vll.J1tleJllfl1'W : 

bb'W'l'Vl1·.m1rr.\'r;iu1mrhlmnni"!'llfl1Vj oq-v:;:: 
bb1J1JC-l~l.IC-1~1'\.J~1Vlfo~J'l£Jb1J1Vl'l1'W1'W~C'\1'\.J1J~n1l'"!'llfl1Vj § 



d":::V111'1~'Yl1~1d Lu61Jrn:::~~e:iuq;im~~:::;~n&i'1~iiuvi~'1 q;ie:i ~::: 1v-m ;u6lJ1 b6lJl bdm~e:i .., 

u1nrn~&i'1iiu~:::(1n~hme:in ~1d;e:i'1md"~<?im:::<?intiuV1~'1 L~m1e:ie:im1Juvi~n bb~~:::ii~~~Lumd"~<?lbdm~e:i .., .., 

~1u~u1u~;e:i~nu;1~ 
md"b~~;u;1~'Yl1u'11 ~ bb~mnrn'1q;iu'Yl11~1;1~ud":::~n~~11; 

' 
L~6lJ~U6lJmrn~1e:ie:in 1u1~;e:i'1~'1~1'1i'<?i~mfi bb~L~~<?itiuvi~'11~mn "' = V1d"81Jl'1q;]'U~:::b d~~'U 

;1~rnd"~'1bbuuq;im~11vi;'V1d":::~e:iubb;1~'1~<?i~1e:ie:in 1u bvi~1d~1md"(1u1rnu~~u 1;~1~~rn'V1~1--im~ 61Je:i L~ 
' 

;~l~<?iud":::~--i~vi~n;e:i--imd" L~m:::<?intiuvi~--i~<?im1e:ie:inmn~~<?l 
'U q 'U q 

~1n~1d~1m':im~~Jf1lj1J1V11d" 1<?i~md"~<?l~V1ii~1<?i!IP1~'1~B'11uvrn;1u;1'11~~1~11~'1~1n 
~~<?l ~'1~:::~1~~<?im:::t;JnifuV1~'1 L~bq;]~8u Lu'Yl1--i;1u;H~'1~1rnb~:::6lJ11 1<71~ L~Vl~nmd"b~mnu 

ue:in~1nd~--iii€ln~1vi,1--i~~~~1n~1d bb'Yl'U~~:::~<?i~18e:in 1u1vi'1n~~~<?l L~~~q;ie:i~--i~1--i~d"<?l€lf1 
' 

bb;1~1um:::<?intiuvi~--i~--i bV1~e:iu~:::bmnm--i~d"~:::11--iuu~u ~e:iu~m ~m:::<?intiuvi~--i~--i Lub~1~~:::'Yl11; .., .., 

~1d~1rnq;i~8'U Lvnm:::<?inffuvi~--i'Yln~e:i ;e:i 1viu&l~bb~'1bd"l~:::-it;Yfu'Yi .., ' .., 

I 21 2.J I x 2.1 I 21 I 2.1 

6lJrn:::'Yl1rnd"u1vi1d"bV1mi't ~:::~e:i--i1~iimd"b~UU1<?lbll~6lJUb~rnb~bb~ue:i~ 5'.ibb~m1~&i'1b'YlTUU 

~'1mn~~~~e:iuil--iu1<?i vi1nu1<?i~:::blJutl1<?ibbUU~'16lb~n~e:i~ 1~1~u1~bbUUUl<?lb~u bb61tm-aV1tie:i'U.~6l1t1 
n;1~bcde:i~.:i~1!ie:ib1j'U.b~~@'l~1.1d1~qi;e:i.:icri11~; b'V1d"1:::;1n;1~bde:i 1~vi~e:iuiJu~:::~<?i 1~1;~b~1~md" 

~--ioii'<?i~mfi ~1~d"'1 ~1niiuu<?i~11um--i~1~ 1vi'1n~~~<?lb~1~~:::'Yl11; hirn~~~1nu<?i~1~1 
' 

u<?i LV1~bb~:::vi~uq;ifflifuvi~11u;1uvi~--i m~ 1~~e:i6lJ11~u~;u6lJ1~1~ b~e:i~'1bbi--i 1uil--i 1vi~ 1vi~~:::u<?i 1; 
' x 21 2/ 2.1 21 I 12.I 2/ ){ I i.I 2.1 I 

mrnu 6lJrn:::b~mnu~e:iSZ11~16lJ1vi~--im~u~u6lJ16lJ1111 'll1~~--iLvi'flSZ11~ 1viu~mrnu bb~mL6lJ1~e:im1~il--i 

nL~blJu h b8lbb~'Yl11;~1n~~<?in'V1e:i ~1~i'1~<?ie:in~i--i L;~e:iuq;i~1~n;1~bde:i'Yln~1u ~m;ue:ie:imbi'1~~e:i 
' ' 

~'11; ~1n,X u~1--i8 ~1 u~1dfinq;ii ( 30 1m'Yi;1'Yl11;) m ~ h~rn ~61 bb;1n~u~'Yl1 b~~ q;ie:i~61 Vf uq;ie:i 

u<?i 1vi~n~ume:i~1u~1b~~;u bb;1u<?i~11u'Yl1--i6lJ11 'Yl1-i1 bvi~e:i~nib .., 

' "" ~ n'il~mmvwmV11~Ll'l'iln 

~ ' ' 
~· miim:t~lil-l'W1n1J'LLYlVltJLLe.J'WlVltJLLl'l:;n1rnYlVltJVl1~L~'iln 
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~l'd;e:J'lf1lj 1~m~<?1f1~UVl~'la'.lrnjbfl~e:JU~lUbbU1j~U11J bUUf1ljU<?1m~<?1f1~UVl~'l~'OJ~Yl1 l~ 
'lJ 'lJ 

,.:::. ~ 1 
a X 

1 
v v & v d. Jt d .d & A ~ 

m<?im1:hlt.1<?1Vlt.1U<?i6Llu b'V'Jj1~mumnm~<?if1~UVl(;1'1'0J~~'l'OJ1f1'1"4'1~<?1bb(;1~bue:Jbt.1e:J'Vlt.1<?1f1j~<?1f11Jjb1ruumn 
• 'lJ 'lJ 

f1ljU<?1~1bUUbf1~mb~ud~1t.1m~~U~UVl~'lbb(;1~f1ljlVJ(;1blt.IU~l'l6l 1;mn 

Vl~f1rnjiJ5u~b~ub~mn1J~1bbjf1 ;e:i'l l~b~1J1l1<?i ;e:i'l~'lmn~~<?i bb(;1~~e:iuirimm1'lrnt.1 
~(;1e:i<?irnj'Yl1~1~1'11; ~1Vl-'.f1Jiriu~'Yl11~1;~:hl1Jj~n1lj~t.Jn~~11;be:i'l~1:hlm1J-J bVlm~~J-J bv:l rnbb~1 ~;Rnil'I 

'lJ • 'lJ 

' .cl 
~- 11111 3 

~1d'OJ~b~J-J'OJ1f1Ue:JUf1~1 'OJ1f1~U~'l~e:Jf1e:Jf1~U~U l~~e:J'lbb6LIU11'1j11Jfl1J~U ~e:Jf1~1(;1'1 
i.I i.I i.I i.I I J[ 2.1 i.I I 

Vlu1lmt.1U1~e:Je:Je:Jf1'Vl1'1<?11U6111'1b~f1Ue:Jt.I fle:Jt.161 t.if1if!j'jj~6LJU b'lt.Jfle:J lU6111'1Vl~'I ~1J-Je:J'lb'\"4<?11U Ll<?1~1 lVl~'l'ili~<?1 
I 'lJ ' d 2.1 i.I 2.1 2.1 2.12.1 I 2.1 I 2.1 SI.I I 

6Lllli~'VlVlU1'Vle:J'l~<?iv:lu 11 lVlrn'le:it.i 1u~f1'jjrn~u ~e:iuirimt.1~1~1 VlUle:in bb(;1~'Vle:J'l(;1'1 1<?it.i'i!i$1j'jj~~'lt.if1~'1 
'lJ 'lJ 

b'Vllb~J-J J1VlUf1~1~f1(;1'1~bb6LIU~'l~e:J'I ~1U~U6Lle:J'ljl'lf1lt.l~'IVlJ-J<?1~e:JUflmt.i ~1'1 l;~f)fl~ (30 1m'\li~1'Yl11;) 

~ld;e:i'lrnj 1~m~<?in~uVl~'lbb~u1~'1mm'l;1uV1~'l 6Lllli~b~mnu'OJ~buurnjr'.l<?ibde:ib~e:im'l;1u 
'lJ 

Vl~l6Lle:J'l~1~1 ~'lbb~ir1e:i'OJuil'l;u6111 ~1diri;1t.1mm~u~'I bb~l~bVl~e:iunu'ilib~m ;e:i'lrnj 1~dJ<?iV1~1e:in 
'lJ 

I i.I iJ I x i.I 2.1 2.1 i.I x i.Ji.I 

~1Vl1'1Jiriu'\li'Yl11<?i~bb(;11 b~J-Jf111J-Jmf16LIU<?11t.Jf1lj l6J5tle:iYf'l~e:J'1<J1u~11Vl~'l611Ubb'VlUf1lj l615'Vle:J'lbb6LIU 
'lJ 

i.I I I i.I I i.I I I I I I i.I I 
.:::l ClJ V Ad V 'LIV 

bbm~e:iuirimm1'lrnt.1 'VllU'OJ~6J51t.1m~~um~<?in~uV1(;1'lmum'lmnm1mb<?iJ-J'Vlm~~um~<?in~uV1(;1'1Vl(;1'1~1u 
q ~ q ~ 

1JU:hllf1f111 

f1ljYll'Vl11J~VlljbVl~ld mjYll bUU615<?1 ;e:J'IYl1~'1 3 ~1 b'V'Jj1~'0J~m~;U~U'v'1~'1l;flj1J~1U~'I • • 
;1UVl~1;1U Vl~'l;lU~l'I Yl1~1(;1~~fl~'lnl;bb;1bb~ bb~(;1~1Jflf1(;1 bb~f11jb~J-J(;1e:J'l<?1'0Jlf1~e:J tJ 11l~e:iu ~f1'Vl1(;1~ 

• 'lJ 
i.I i.I i.I t I 

V Wj'. Q,.I .:;2 A 0 d 

3-s flj'lf1'1"4e:J bbm'OJ1nuu'OJ'lfle:Jt.16l b'V'JJ-J'OJ1u1ubb(;1~m1J-Jbl~1J-Jm1J-JbVlm~~J-J 

lil:: b ~cu. ~1~CU.eleicu. m-a ~eicu.~m1m ,i m ~ ei bb m ::m-a~ @ln-a::@ln b; b ;, bb w:iJ cu.; ei.:i'Yi1~ei b cd ei.:i bb m:: 
'IJ 

~-;i11~ncu. biJbGt3Jei 1~-a.:ia;1.:1~1.:im~~.:ili!::iJ~m;1~a3J@lmb 'Vlileim~cu.b@i3J 1~ ~'l'OJ~ 1 ;nmmu'V'Je:i~J-Jmj 
'IJ 'lJ • 

bL'W'lV11~m J>4'~nRmJ'1tlmnn1~'1Jll1Yi -~~ 

Ll1J1Je.J~l-le.J~1'W(:'\'1V1fu~J'lt1b1J1Vl'l1'Wb'W~r:l1'W1Jrn1J'~'JJJl1Yi § 



Yi1.~m 'l"Jei~:J.Jm1it'1~1~1.uu1.~eiu1.1.~m'<llmu1.uuu6l 1.1.~~11.11'<1l~'ll~u'r11n~1:1-J ~-.:i~1'r111~~~11.~:1-Jei 1eirn~ 
'<ll~bVJS'.leiub~:J.Jij~mJmn 1.1.~~-.:idn1.1.~1m1:1-J~-.:i l'<ll'<ll~-.:i'llei-.:i~J1tJ 1urn1Nnu5u~buu~1~f1! °r11:1-J1nnL~v.JG'1:1-J1n 
'r11~ei tJnL~ v.JG'1~ei tJ 1.uuIT11:l-J<911 

sv ' ' sv 

~.fl11~fl1~~1~1~~~fl~~~ 
'U 

m1.'Vl~'Vl~n~'r111;1q;i1-.:i~;1-.:i~1-.:irnrn~tJ~:l-J<91G'1~ei rn11~lq;i1-.:i~;1-.:i 1~1.'Vlm~G'i:l-J ~-.:i,iu 
q q 

{i-.:i~ei-.:i bm'1'll~ ~Ub'Vl~dYi'uYi ~ J1tJ'<ll~~ ei-.:i 1~~uq;i11 :l-J;1.~ei-.:irn11~~1'Vl1-.:i 1um1'Y11fi'<ll1'~1u1~"'511u 
q ~ ~ 

rn1u1ubu~tJummubl~1-.:i 6l ~1.'Vlm ~G'i:J.J 1.~ei~J1tJ;V1~nrn11~~1'Vl1-.:i~1.V1m~G'i:J.J1.1.~1'<ll~mm1blu11uu1u 1~1; 
t-------- ~ ~ 

1.VJm~G'i:l-Jnu~um-.:i 1~ 1.bG'1~1.~eiu1m1:l-J;v\1;(tu1~~mdei-.:i~G'1ei<91 Lu rn1u1u 1m-.:i~;1-.:i~1-.:irntJn-.:i'<ll~L~v.JG'1ei~1-.:i 
~ 

Sl-' I ~ 

( 1) "l.lel1Hl"11 

1. ~J1tJ~ij~m'l"J~mb1.1.eimn rn1u1u~:l-J<91G'1~ei-.:i'r11ei~1-.:i1~i:i<911~1'-.:ibuu~bfi~ 
~ q 

2. m1~<91~1u~V111b1.G'1~1.bu~u1~1m-.:i l;1.'Vlm~G'i:l-Jnu~J1rn1.~G'1~11rn%'\AJ1mq;iq;iG'1 
~ q 

rn1u1uG'!:J.J<91G'1 lq;i1-.:i~;1-.:i~1-.:irn tJ~1VJ1u ~J1 tJ~'<ll~mm1bl°r11m-.:i1~ ei ~1-.:i~m-dei-.:i 
q ~ 

rn1u~VJ11~1-.:irn tJ b1.G'1~rn1u1uu1-.:i w;\ 'll~1'Vl1-.:i 1urn11 ~-.:i1u '<ll~1.~ u1.~ei-.:id1.uu~1~b1J 

3.1.4 n1TW1~ 

rnJU1<911.uu1Tiff;-.:i~'llm'l"J~~:l-J1n1Tivid-.:i ijrn11;1TI"U1<91:l-J1muibu'!Aiutl 1.uu1Tim1:l-J'lf1~ 
q 

l<91rnb~'<ll~-.:i 'VlmtJ61 u1~b'Vlfi'<ll~iirn1u1<91~ 1.uub1.uu%uu'llei-.:i~u1.ei-.:i U'<ll'<lluumm1rnbG'1rnu~ tJum1:l-J;nu 
I ' ~ 

ei~1-.:ib1.'l"J~'VlmtJ ~-.:i'r11 l;rn1u1<91ij'VlmnV1mtJ bbG'1~5'.i~utJ:J.Ju1m 1;1urn1<911.1.G'1G'i'llm'l"Jmn~u lu11.bm:l-JG'i'llm'l"J 
CU CU q 11 

bneiu'YJrn1.~-.:i'<ll~ijf1'<llm1:1-Jrn1u1<91 L;u~rn1 11:l-Jn-.:iG'!u11.1.G'1~ h-.:i1.1.1:1-J~1-.:i6l rn1u1<91~-.:i1.uu~nn'<llm1:l-J'Vlct-.:i 
~q;i11~ei-.:iij1; 

3. 1.4.1 ll-! am-au1 <Pl~ eJ 1-ammV111u 

rn1u1<91l;v.JG'1~ei'Vlm~uu1u~1-.:irntJ 1.~:l-J~u~1~uun~1:l-J1.dei ~-.:i1.1.1-.:i 
q 

tf:l-Je'.:i'~'<ll1nrn1u1<91'<ll~°r11 l;n~1:1-J1.dmn<91m1~eiuq;imtJ b~ein~1:l-Jbdei~eiuq;imtJm1 L'Vlm1 tJrn~ei<91'<\l~~~u 1.-drn 

'<ll1nm1:l-J~-.:i~1'lJei-.:i1.dm~eirn-.:i~1u'<ll~ 1un<911<91V1G'1ei<911.~ei<91rn-.:i1.~u 1;1 u~~1'16l 'VlmtJ6l b1.~-.:i 1,~einm:l-J 1.dei 
I 2.1 I 2.1 I 'U J1. I I 2/ I 2J x 2.1 

v.Jeiuq;imtJ L<91 V1G'1ei<911.~ei<911.V1mibu'<ll~~<91V1~u L<91~'llu mm1blG'i-.:Jv.J1u1.~ei<91 Lu1.~tJ-.:iei1'm~~1-.:i6l L<?l~'lJu11:1-J'iil-.:i 

~ueieiu~1 tJ b~ei~u~eiu 1~1.~ei<?i:l-J11,~ m~~u14 1~1um1mm11.1.G'1~-ifu~1tJ'lJei-.:i1.~tJeiein 1u1~~~u~u~eiu'<ll~ 
w: X o v o V\ 2.1 aX 6l a v d 2.1 Jt ' a ' 

1.1.'lJ-.:Jl.b1-.:J'llu~1:l-Jm<?lu bl.G'1~G'i1m1bl'Vll-.:J1u 1.<?l <?l'lJU bU'lJru~1.<91 mnu'Vl nm:l-J1.ueiv.Jeiuq;iG'11tJ'<ll~:l-J rn1v.J eiuq;imtJ 

m-.:im1:l-J~ 'r111;1.n<91m1V1~-.:im1~'lleieinm~1tJ 1;n~~:J.Jnu1.1.~-.:i1.b1-.:i~u ~'lJm'l"J l<91m1:l-Jn'<ll~~~u~1:l-J 1u~1tJ 
q cu q 'I 

< "" 
~ n1Mn1nl'Vf\!18'V11~l~'iln ------t c:; < < 

;. m~mJ'~i;J,J'W1n1rn'V1'Vl8lle.J'WL'Vl8ll~::mrn'V1'Vl8'Vl1~l~'iln 

i 



.... 
3.1.4.2 1fin1"a'l..l)J~ 

b'Vllf1Ulf11nnT':i'U1\91'CJ:::S'.ja.J1nmuV1mubb'IJ'IJ<JJ1a.Jbb~i;i:::~e:i~~u'CJ::: 'l~num 

YJ'Li bU'U~'U bb~ 'CJ:::b~'U~nTm1\91n\91~<?1bU'UV16lnmnn~1b'Vllf1Ulf15w1 
~~~1~nu 'lub~e:i~1nm1bb~'CJc.91th:::i;1~~V16l'nbb{;1:::v-m~1;1ui:i~lfl~bV1a:ie:iunu 

' 

(2) 'W11?lbb1J'J.J~l~°li 

dJunTm1<?1bb'IJ'IJ<JJ:::1u<JJn ~uua.Jnl'':i 'l~b'Vllf1U!flm1i;iu1~ m1if1~~ bbi;i:::tlu ~~~e:i~ijJ1iru 
'lJ 

V1~eJ~u~1~mu 'lum1u1<?i;1u ~eJm'IAi<UJmmbU'Unl'':i 'l~J1iruV1eJa.J1:::bV1U615U\91~1~"1 bb'Vl'UJ1iruV11eJ 1i;i~u 
I I ff I 2.1 I I I 2.1 I x 

m1a.J\911 b~rn'V1d-lb1'VlTI'lleJ~m1v-1eJu!flmu 'lu~tJ1 mb<JJi;i:::tJ1:::1J1'YI 66~n1c.91v-ii;i<Jibb{;1:::buuYiuua.Ja.J1rnu 

bb'W'l'Yl1~ n1J'4' i;iu 1mJ' hJrnn n-l"J'llfl1Yi 

bbU u e.i ~ :w e.i ~ 1u-il 1vi fo ~J riv bu 1viri1u 1u~n1uu 1n 1J'"J'llll1 Yi 

-+ 



.. 
(3) 'W1~bbt:-J'WeJ'W6[ 

b6ll'U U1\9lbb~U~U ~m&i~ U1\9l~U~1U U1\9lUj~~16ll'1~~1'11 bliu~u fil:l-Jljbl~1~ 1;bfl(9) 

m~&i~ei~J1~1~ bb~1bb~~l'<il~G'f1:1-Jljblb<?l~~:l-J~U1\9l~!lf!11:1-J;bb6'1~Uj~ff'LJfllj~1umG'f<?J;U1\9lbb'LJ'LJi(U61 
qJ '" 'ii I 

b~~.Jvrn 1;u1 mjV11B 1~ 
~1V11'ui:f'OJ'OJUud' fll j U1\9l 1'vmiimtiumjU1\9lVli;\n~f11j 1~u1mj bV,m~!JV1u1~.J1uV11BG'fmf1:1-J 

' 
<111'11 fi1:1-J1jb1~~<?JV1:1-Jeiu1\9lb~ei 1;u1mj 1~ei~1.J!l~rnm'V'l bb6'1~ 1;~i;i~&ibtiu~~1'V'Jei h n'OJfljj:l-JflljU1\9l 

1u11Jjbbm:l-Jd'~'1 mj!JflljU1\9l 1'Yl~~1:1-JB~~1~ 
'IJ 

--~~~ei~~~.:i~ -N~1~'Vlm1~H11t~TI!mTu1\9l 
'IJ ' 

...... 
3.1.4. 3 °llel'V113J~1'Vli~.m1'3%1@1 15 

Vl1~6ll'1 

(1) u1nrn'LI1\9lbb~m'V'Jjl~m'<ilbfl\9lfllj~\9lb~ei b~uJ1~V11mb~mb~fl '1'111; 

bb~U1\9lb'LJ1 1 jeJ'LJ 1 bb~6'11~ 
(2) u1nrn~btiu:1-J~b~'1 b'V'Jj1~mju1\9lm'<il'Y11L;:1-J~b~.Jm~'<il1~1u~~Ubb~~1 

(3) u1nrn~ bfl\91~~1 b'V'Jjl ~bdB<?J l~'<illflVl6'18\9lb€iei\9lei\9l~UV11m€iB\9l 1u 
' "' "' "' b6'1~'1U8~ ~.Jmju1\9lm'<il'Y111;~eiub€iei\9l LuV1i;iei\9l b€iei\91~1bfl~ eiu 1uei\9l~uV1i;iei\9lb€iei\9l L uuei\9lV11eiG'f:1-Jei.J 

~1~1 btiu~ ei.Ju 1\91 L ;'1'11~1 ~ml:l-Jj~iJ \9lj~1'1 

' "' ' 
fllj~eJuflm~bueib~Bbliu5nn'<ilmj:l-J 

wd.J~'Y111~~1mbi;i~!lu~~ 1~6ll'i:Luj~~~m1 ~1V11'uf111:1-J~1fl'qJ 
~iJ~eJfllj\9lbb6'1~J1~b'LJ1V111U~8 ~6'1'lJ8.Jfllj~eJUf16'1l~bdeib~8 

'IJ 'IJ 

0'.JV1:1-J\9lbUUV1i;\mXmei.J bb6'1~~6'1'lJ8.Jfllj~eJUflmmdmfilei 
'<il~'Y11L;bn\9l~i;i~ei1ut'.J.Jj~'LJu1V1m1~m€iB\9l bb6'1~flljG'f;1'1 
fl11:1-Jbb~'1bbj.J L;n'LI~'LJ~8U ~'1~1~n~11:1-Jlbb~1 LUfl'OJfljj:l-J 

~ n'il~mrnvw1;V11~L~'iln ---------t I:; ' ' 

;!. nnim~~liJ.J'W1n1nll'IVIEJLLe.J'WbVIEJLL~ ::mrnl'IVIEJVl1~L~'iln 
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d }I ... 
3.1.5 .1 ~113.J@l.S"lJID.Sb'U.elb!UID 

hnJun~ d"~'Li'Un;1;J.J lit El-o;i~il mJ"'Yl1-J1uln El'Uo/lf1 ElCJl nm 

mJ"°Vl1-J1u-o;i~ln CJlrnd"~-J lfl18CJl~u ~ n;1;J.J l'itElrn-Jil' CJl llf1~l d'El lri El'U1-J~1u rn1v11-J1u ~1 ;~1v11-J1uJ161 ~El 861 

-o;i~v111 ~ld'El lri Elilfl11;J.J~-Jlfl18CJlJ16ll1rnlf1~lnCJl llluld'El lri ElVICJl~-J~u lCJ18 L~;~1 fl11;).J~-J lfl18CJl'lJEl-J ld'mriEl 
'IJ 

-o;i~-ir CJl'lJ11-Jmd"'Yl1-J1u'lJEl'11~'lJ'Uo/11'161 m1lfl~ El'U 1vi1~1-Jm8-o;J~Q n"il1n CJ) -if CJl'lJ11-Jm11 vif1ll8'U'lJEl'1 l~ ElCJl 

l6llf1~l~ El;J.Jl~1~'U 'Yl11;1~'U'U~l'161 l~El;).J~Jll~o/ll;J.JLUEl ~1'1;161 'o;J'U L'U~ ~CJln ln CJl€11n11'lJEl'1 ldfl~'U 
rn1~El'Uflmrnd'mriElfiEl md"f1CJlml;J.J~-Jlfl18CJld' ~1f1CJl 1~mrnd'mrim1ilu1~~'YlTim~mn~1~CJl 1~~El8-o;i~i) 
Ud"~~'YlTim~~El8 ~-Jlllu5rn~El-JVltl-J~;El-J~'U hlll'U~lfl1j- l~d"l~fl'Ul11~1md"b1~El'Uflmrnd'mriEl L~o/l~ElCJll1m 
1~-.J1nCJll1mllf1~~mu~LCJl61 

., ' 
Ad ~ 4 

3.1.5.2 11in1'\ie.JID'U.~6111Ub'U.IDb!UID 
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~-Jm-a 1;;-~1-Jmt.1m::;'Y11e:i::; l1'Ylne:i~1-J~~(9] 1-oJ;{e:i-Jm-a bb~~(9] h'<il::;b~d-Jbb~-JbbG-i::;.i'.im1d-J~-J1d-J~'<il::;G'1;1-JG'16lJrn'Y'l 
' ' 

1~~~U;;eJ'ld-Jl'<illflUbl:Jbl:Jl~~bt'lt.1~eJU Ub1Jb1)1~-Jfl1'LJ~d-J~(9] he:i~ UnJbl:Jl~'lbUU;;'U(9]e:JJ1flbVl;16lJeJ'lfl11 
m1-J~6lJrn'Y'l b11~-J;;e:i-JG'fu hG'1;1'1Ub1JnJl~~nu~e:iubuui;i1(9)rnb1n 

tr nJbl:Jl bU u<if 1(9]U ~ bb~ 'o;J:;i -J6lJeJ-Jfl'l-bb11 m1bbG'f (9)-JeJe:inti -Jfl11d-J blJ u<if 16lJeJ-J b11~h; 
b'Vl~e:iu lfl15u bUuVl-d-Jb~t.11flUb~t.116lJe:i-J 1G-in Ub1Jtl-Jl'<il::;fl1'Li~d-J~1(9] 1;;-b~u 1tJm-J l(9)(9]1d-J~~(9]~U;;e:i-Jm1 
bUUbb1-J~~ n<?i'ubUUbb1-JUU(9)1G-1hl;;-b11'Y11e:i::;1-aVJ~e:i1~'Y11e:i::; 11 Ubl:Jbl:Jl~ ~'<ilrn'.JuUnJb1Jl~.i'.ifl11d-J b~u 
bb~c;f 1~e:i t.1 iifl11d-J bd-J(9](9]1mn ribuu~u31u6lJe:i-J~1(9]6lJeJ-J bb~G-i::;flu 'YJflm(9]~-JVl~ l ltJVJ1tlqJb1J1~.i'.im1d--l'YJfl~ 
~eJt.Jb~udbG'fd-JeJ bbG-i::;i(ubUUVlU'Yl1-Jfl11G'1;1-JG'16lJJl1'\Jll~bb~'<il~'l 

' 
fl11bG'11d-JG'f;l'l'Yl1-JUUJtlJ1~ ~~ 6'{(9)r;i1VJ11Jfl'U l'Ylt.J~U fl-JVlUl~;'Ufll1~1bU'U1eJ t.J(9]1d-J 

~ ~ ' 
'\Jll1::;'\Jll'Ylm~1 flu l'Ylt.1ii'Y'l'YlTifllG'imbUuVJ~ntJfi1i&l 'Y'l'YlTifllG'fm~m-J;u'Yln~ ii "TI11d-J::;" ~G'fe:iu 1;;-m;~n 

q q ~ q q 'U 

I i.I 2.1 x i.I i.I I 2.1 I 5U 

m1b~e:iu-ifuururu16lJe:i-J(9]UbeJ-J lVlG'i-J6lJu %::;uum1bmd-JG'111-JG'16lJm'Y'lururu1Yi1(9)~G-i~YiG'f(9)n~e:i m-a l"llTI11d-J::;buu 
Q.I Q;' 'lJ q CV CV q 

' 
bbu 1'Yl1-JtJi]u&lu ube:i-J 

3.3.1 €J'V1~1J1'Vl 4 

8'YJTI'Li1'Yl 4 bUUVld-J1(9)TI11d-JVld-J1(9)Vl-d-J6lJeJ'l'\Jll'YlTI'f11G'fU1 
' 

G'1;1-JG'16lJm'Y'l 1Vl"t;1'lJ B-mr;i1b1'<il b'Y'l11::;~11~iiTI11d-J~e:idbb~1 ~J1t.1'<il::; 1~G'11m1b1tlntJ n1f&ln'<ilm1d-Jm1(9) bbG-i 
q 'lJ ~ 'lJ 

~6lJrn'Y'l 1u;1u~1-J61 ~bG'fUrnbu::; 1Vl"t;e:i~1-J~rn.cte:i-JbbG-i::;~umu 8'YJTI'Li1'Yl 4 .i'.i(9)-Jd 

3.3. 1.1 ~u'Yl::; (mld-J'Y'leJ h ~e:i fl11d-J;;eJ-Jfl11~'<il::;'Y11 1Jh1n'<il::;'Y11~-J,Xue:i~bG'fa-ie:i 
~ 

bbG-i::;tJ111b1m'<il::;'Y111VJ"t;~G-i~~'l61 ~u 11.J) bUU~-Jbb1n~~J1 t.i;;e:i-J.i'.i 1~b~u,Xu'<iJ::;tJi]u&11~1;e:i~1-J~rn.cte:i-J 
2J I 2/ 2/ i.I I 2.1 2.1 x 2.11 2.1 

m1tJfiu&\(9]e:i-Je:it.11Ju~u\\i1u6lJe:i-Jm1d-J'Y'le:i hbbG-in&id-J h ~-J(9JeJ-JG'f11-J~-JulVlbn(9)6lJUn'Li~tJ1t.1 buum1b~t.1u1 
~ 'lJ ~ 'lJ 'lJ 

m1m::;;{u 1;;-bfl(9)fl11~ufo b~e:i~J1t.1d-JeJ-Jb~Ufl11d-Jr;i1f\rubbG-i::;f111d-J-o51bUU (9JG'leJ(9)'<iJUtJ1dt.1"llii'~'<il::; 1;1'Li ' ~ ~ 

'o;J::;'\ll11;;-bn(9)~u'Yl::; 1u~(9]~u 1~ bbG-i::;md-J11b1u1f111d-J;~1~1'lJ 11.JtJ fiu&\1~1(9) t.11~;;e:i-Jiilfl1mfle:i t.1fl11Jfld-J 
~ 'l.J ' 

<?i'-J,Xu~u'Yl::;~-JbUU~-J~;;e:i-Jbn(9)~U~e:iu bbG-i::;;;e:i-Jb~U'<il(9)d1;;-mn n'<ilm1d-J'YlfleJ~1-J;;eJ-J~-Jb~U l1.Jb~eJ'<iJ(9)1.J1::;G'f-J~ 
q q q q 

~ 
I 

J 
J 

J 
I 
l 
l 

.1 

.1 

-J 

J 

1 



... 

3.3.1.2 1~~::; (ml~b~m $18 "lli:JUV1~u1h::;nmJ~'1~'U;'mm1~Ym1m~ b~~bb~'1 
8\91'Yl'U 1~~mrn~) m1~nVf\91n"ilm1~ 1u 1111bbm~dbuum;ll~rnll~~u1il~1\91 L'VI~ ~'1bUUb~8'1~Y111;mn 
b-d8'1'0J1nm1~ 1~ bq;) ~"BubbG'l::;burn~8'1 LV1~6i1V1~1.J ~J1 ~ ~'1;ei'1 L ~m1~'\l'j m m~61'1 L ubn8'1;u bbG1::;;8'1 L ~q;i11~ 

~ ~ 

8\91'YluNuY111urn'1q;)~'1 b~8lli)1r&11111::;~::;nmV1<Ci'1~'1'0J::;bn\91NG'l~b~u 1;-il\91b'OJU m1~'\l'jmm~bbG1::;8\91'YlU 
~'1bUub~8'1~;8'15'.i 1~b~u~un1~111::;611.Jm1~6i1b1'0J 

3.3.1.3 ~\91\91::; ( m1~~\91~'1111 $18 ~'1~\91~1.J;LU~'1~Y'i1bbG'l::;Y'i1~'1~u;1~q;i11~~\91 ' ~ 

bm~\91wn 1~1~ll~8~ h 1~J'1~1m~8UG18~111 8V1ffcfi'18V1ffh L~bb~~'1~Y'i1) b~85'.im1~'V'j8 h'Vl~mn\91 
' ' ' 

q;i11~8 mnY11t1 '1~ UG'l 8'111.fjlr o/i bb~1 'OJ::;; 8'1 ii m1c;f '1~ \91~1.Jil u~ '1~ n1::;Y'i1 bbG'l ::;q Y1 f!cfi'1qY\ffh1 ~ bb~ ~ '1~1iJ 
8~1'161~1b61~8~'1~u~J1~~'1;8'15'.i~\91\91::; 1~~1n V1~1~Lu~U\918ud~'1bU'U"ll8'1~J1~ V11na:im1~bm h L~bbG'l::; · 

~ ~ 

wn L~8~1'161~1b61~8'0J::;°V11 LV11;~1.J~G'l&i\911~bV1\91u'OJ~~~Y'i1G1'11ll8~1'1~m-d8'1b~unu 
' 

3.3.1.4 1iJ''1611 ( m1~ 1\91~\9118'1'V1~8'Yl\91G18'1 $18 'Vl~'U L~Ub!JblJl Lq;i~q;i11"il\9111"il\9111 
bVl<!JNG'l bbG'l::;\9111'0J6181.J~8 ~'1'\11~8u1 u~'1~'Yl1~u a:im111'1 bbNu1\91 NG'l ~\91~u1Tibb~1 "llllwll1'1) b~eilli)1J&in'OJm1~ 
1111;1::;~::;V1<Ci'1bb~1;8'15'.im1ll1::;b~'UNG1'1l'Ub61~8 bbG1::;Yl'OJ11rn1 Lq;i~m1ruV1lb'Vl\91NG'l LU~'1~m::;Y'i1b~8\9111'<\l\91~1 

~ ' ~ 

ii~'1'\llct'1~'1 L\91~ ~8'1bbn"l"llll~1.Jll1'1'Vl~mll~ ~ubbllG1'1'\11~81~8~1'1 h b-d8'1'0J1nn"iln11~~1'151 ~1 'Vl"t ;m'OJ 

1~ b V1m::;61~ n1.J ~J1 ~1.Jl'111 ~ bb~ b V1m::;61~ n1.J ~J1 ~rn'111 ~ ~J1 ~~'1;8'15'.im1\9111"il6181.J LLG'I ::;11~1.J bll ~ mL1Tim1 
~ ~ ~ 

8~b61~8 b~u V1G\'1m1Y11n"ilm1~bb~1;8'1\91NG'lm1\9111'0JJ1\911G'l Lub~8\91G'l\91G1'1'V1~81~ m1::;t6~bfi;1~8~G1'1 
~ ~ x I 21 I 21 I I I 2.1 J I I 

$'.iq;i11M'!"ll~1n"llu V1~85u51 bUU\91U b~8ll~1.J\91u L 'VI bV1m::;61~n1.J61m'V'j11'1m ~Yi bll~ ~u 111\911 ~ 6ll'1 bUU~'1Yi 

'OJ::;Y'i1L~m1lli)lr&l\91u1;NG1&i8~1'1~;8'1f111 LLG1::;°V11 L~Y'i1n"ilm1~1;8~1'1~mri8'1 

3.3.2 vi'1tra.i1n bbUUrl1ffWTV'fVlfi 
q 

~;wm61mTiu"l:i-;1~61a-11Tibb1.J1.Jrf1111 LL~ biJum~1TI~'V'j1::;'\l'j'Ylm~1buu~11'111rnnu1; 
' ~ "" 

bU u61mTI bb ~ '1f111G'l\91q;)1l~'Yl n.J 'Yll'1~ \91 bU Ub ~ 8'1~ ii NG'l~ 861"llJ11'V'j~1'1m rnbG'l::;~ \91 h"ll8'1q;iu1\91 ~\911'1 
' ' 

blJu11rn1ubb~'1m15'.i61"lJm'V'j&i ~'1 l u~J1 ~ bbG'l::;q;iulln&I ~~m61mTI~'1 bUU~'1~"ll1\911~1;1 um1\91 bbG161"lJm'V'j bb1.J1.J 
~ q ~ ~ q 

8'1~11~ bb~ b~8'1dbuub~8'1~q;iu~1u l'VlqJi:J'11~i~rnbG'l::; 1~1;115tr&1 m1~'1bm~~"llm'V'j~'1i:J'11~m1.J~1u 
bbG'l::; 1; NG'l&i8~1'1~'\lll'11 ; 17 

3.3.2 .1 111::; fo"JJ'i:"ll8'1~~m61mTI 
( 1) G'l\91ml~'Yln~;1u~\91h1\91~m1~nG'l\91TlbG161 TG1Jl 1mTI 'VIG1'1 G1'1 

' 
(2) ~\911bl)bl)lrn61::;m\91bbG1::;~'1~uY'i1 l~m1mq;i1~\91G'l\91G1'11; 
(3) b~l hcfi'1b8'1bbG'l::;b~1 h TG1n~1n~uY111~m1~1\91nn'11G'ln1.J hq;)G1\91~8~G1'1 

' ~ x 
(4) ~\91hN8'1lmbG'l::;m1~rn&i"llu 

(s) ~1'1m~~8uq;im~ 61"lJm'V'j 1\91m1~&i~u~n~111 
' 



e::::.t=:l 0 v ~ 

3. 3. 2. 2 11'iT11';i'Yl1f1';J..Ja.,J1fl:J..Jl'i:i 

~a.,imG'!m1foju 1 1ua.,i';i';if\eJ-:Jfi' s ~"rm~'l"l'Ylm'OJ1~~f!';j bbfl ~~a.,ia.,i1f!mliddJue .. m 
q " 

~dl(9)~U'OJ1nmduiju~a.,i';i';if\eJ-:1fi' 7 ~b'VlfleJ l'U'l"l';i~ 1~';i"U{]rn~a.,i~ 14 1u "a.,iV11~~o/11v:l~n~o/l';i" n~111~~1 

( 2 5 3) 'W'a:~:l'.iw-a:m~~.:l b ;@l-S6t~.:l,f ~1@lTI'a.fin'.l!l-~.:l'Vim1 ~ a3J3J16l3J1fi".l.IID.:l'W'a:ID~~: 
" " . i; 

filu:l'.ib'Vl@l :l'.iei.:1~11-a:nei'J.J~eia3Jmti~ a3J3J1a.:in1111: a3J3J111liJ1 a3J3J1n3Jaj'u@l: a3J3J1ei1~1: a3J3J111m3J: . ~ 

@ln-a.fim!l-~.:i'Vim1~ ~113J~~@l:l'.ien-a3J~bll'l.l.'Vlit.:i iJ-a:mn.Jbb;1;1m1.:i~ 7 b'Vi~,,f 
" . 

I JLI 6 JL1 

bbm- b ~ ~fl'.11 a3J3J16l3J1fi".l.I ID.:l'W'a :ei~~:-filu:l'.i b 'Vi!Pl'J.J1.:l :l'.iei.:i ~iJ-a:n ID'J.J'J.J1.:1°1 • 

%~,iu1nuiJu~1~d1(9)~a.,imG'!mli~-:i~ei-:iuiJu~a.,i';i';if\ 7 ei~1-:ifl~1bfla.,Jei uiJu~a.,i';i';if) 7 1;a.,i1n 

b~1hnln(9)blJuw.na.,i$-:ia'.1rnb~-:ibb';i-:J'JJei-:1~~ (~a.,imG'!a.,i 1li) 1;mrn~1,iu b~ei~o/1$-:iiiumn~u m~u1um';i 
I I ff I I 2.1 I Jt I I I 2.1 2.1 2.1 

o/leJ b i'bei-:i n~eJf\'Jla.,J'Ylf1'1J bbfl ~fl'JlJ~ blfl1tJ(9)fl (9) fl-:! 18 bbfl~o/leJ b i'bei-:i'V'\11 Vld1-:lnl t.15'.i G'l'JJJll'l"l &i'JJ'lrbeJ m-:1Yinm1m'IJl-:lo/l'Ubbm 
' q 

n'OJf1';j';ja~n1';i'V'\1~a.,imf!a.,i1liV11eimduiju~TI';i';ia~~-:iblJud1nj1u;;uo/lei'JJei-:imdii~'JJm'l"l~~lfl1';j'Y11~eiun'OJm';ja.,i 
5u61 ;1t.1~11u m'OJn~111;~1 "m-aa;1.:16!".l.lmw@ilil1bllu;ei.:i:l'.im-aa;1.:i'.Uqiqi1bllu~u~1u~".l.l1@l b~b;" 

., . ., 
n. ".l.IID'J.J.:l~ 

1;nu ~ J1 t.1'Yl nd1 t.1 ri-:1J1 t.1mn fil-:i;{ ei-:i~u 1;1(9) t.1 b~1~n~1TI';i';ia.,i'1Jei-:1 
" q 

'l"l';i~~'Ylm'OJ1mrn\)n1n (~a.,im'\11~) b'l"l';il~~1b;11'0Je:1(9)'0J~uiju~1~1;e-.Jmbfl~m'OJbn(9) l'Yl~mnn~1 
., 

".I.I. ".l.IID~'J'a<a:1.:i 

m';itln~o/11ruru1rn 1~fl-:i~u 1~lb~-:ioiiunu llfl';i blJub~ei-:1~1uulfllflfl~;;ei-:i 
Q.I Q.I cu q ,, . ,, 

uiJu~(9)1 t.1o/lubei-:i bmuu 

(1) U';i';it.llt.I 

(2) t1nuiJu~~i;;iei(9) tu';ibbma.,i 

~o/l 1~~1i'brn1Jubf!5.1eium;(9)bb'J; ~bnu;ei~i;;i 1ulfleia.,iv:11bo/lei; bb~bnu;ei~i;;i 1;mnei~1-:i 
" " 

1~~1n(9)~1u1u ;eia.,ii;;i'Ylnei~1-:i 1u;1~'0J~bln~-:ii;;i-:i 1ui'.f-:1~o/l l;;~1i'bn bbfl~';iei1u~'OJ ~~-:ie-.Jfl~-:if! a.,iei-:i 1~m~'V'\ 1eiein 
" q " 

m'Yl1-:1~1-:im1:1 ~o/l 1;;~1un~-:imulfla.,i~1-:im1:1mnn~1~o/1~1un m'OJn~111;~1~o/l l;;~1un,iu~ei~o/11ruru1rn 
q v v 

'JJei-:if\um buu~1~ubnei-:i~rnei-:if\u m';i 1~~o/l 1;;~1un&\-:11a.,i~-:ibuu~-:i~mdtlnuiJu~ 
3.3.3.1 ud~t1:16llU'~1;'0J1n~~ 1;;~1un 

~1mmdb11;~o/1~1unf\1uf\a.,i~o/l l;;~1un 1~ nmmJrnG'!1~G'!;1-:i 1~ 
q 

~o/11;;~1un~ii'l"l~-:imna.,iV11mi;;id'V'\1-:11uf!;-:1f!'JJm'l"l 1~lflum1; ~o/l 1;;~1un'OJ~~11:11 ~~-:im rnlfl~~o/l l'OJ~eiulflfll 1:1 
q 

-----1 1:; < 't < od/ 

I;. nnm11-W'1?J-Jt,nmrnv'fv1mLe.i'W 'VltJLL'i'l ~mrn~'VlrrvrnL'i'l'iln 

I 

I 
l 
I 
) 

I 
·1 

·1 

) 

J 

) 

.1 

) 



~-Ji:i-J~1!:J6'1;1-Jm1:1-J6'f'll 1,~;1!:J l~e:i~~ h~e:iuflm!:J e:iT~:l-Jnr~~u 
q 

m~rnum16'1;1-J6'f'llm'\flln~1:1-Jm lUU 
q 

~u~e:iue:i~1-J~L;n~11mll;1 E)muu1h~L!:J"lf~~f1Ul11;e:i-JnTrn~1-J:1-J1n llG1~m1~'1~~ 1,;~1itrnuu115-v1d-J~'<il~ 
~1!:J~J1!:J1; 

'IJ 

3.3.3.2 115rn1~-J~~ 1,;~1itn 
(1) ~e:iuflmi:J~1-JmmlG1~m1:1-J$1<?1 ~e:iuflmmd'.m~e:i~1~1-Jmi:J °v111:Jh 

m16'1~1l6'1:1-Je:i tJ~e:im1-Jm1:1-J$1<?1G1-J 6l~e:i~Lu6'fm'\fll'lleJ-Jm1l~1111-J~ l~e:i~~~1unG1<?l'LJ'Yl'LJTVm-J~~ 1,;~1un 
'IJ 

'<il ~ l~uv'\1-J1umn~u '\fll;e:i:1-J~'<il~:ruf11~-J'<il1n~~~1un 1;mn~u 
(2) l~e:i~e:iuflmi:J 1;1~~rnl;1 l~:l-J~-J~~ 1,;~1un;11:Jrn1$1<?1~e:im1:1-J 

<{;\;u6'f'll6'f'l.Jl!:J~ lUU;u f11~-J~~um~-iru :1-JeJ-Jl~UJll'\fllm1:1-J~1l1'<il'<illnf11~-J~u ~'1Jlll;1J1~n 'Yl1e:im-Jd 
q 

LUl~eJ!:J61 v ~ d &S x "1 !l,I 

'Yln1U°v11e:i'Ylnrnrn:1-Je:iurnu:1-J1 l<?l 
q q 

(3) 1~~e:i a-m~c:i!:Jf1#,]'<ilun~1~~ 1,;~1itrn~:rur11~-Ju'1u 
'IJ 

l0rm~~~~;e:i-Jrn1mrnnu 1ui:in 1~ln<?l~G1 
rn1~-J~~ 1,;~1urnluud6'11m1b1'Yl1 L;'Yln~'Ylnnm 

q q 

,, "' 
CV ~ V o 

f1Ul111~1U!:J-J'Yll'11UeJ!:J 
'IJ 'IJ 

rn1~-Jf11~-J LtJ~~~~1itn~e:i !:J61 f11~-J"v11e:im1:1-JtJ111b1m~ u'<il~ ~e:i !:J61 

~~ 1;~1un 1;l"v15'.Je:iunu ll~m1~-J~~ 1 u~ e:iu~ l~1111'-J~f11~-J'<il~~:1-JG1-J LtJL;l11n~1 

(1) 'LJ11!:Jl!:J 

(2) ~nulJu~~G1e:i<?l 1u1llm:1-J 

3 .4 fhin 'J'J3'1 bfl~:J-Hl ~1\}~1'Wit\}fl3-1 

f4'-Jfl:l-J~'1ll1<?l;eJ:l-J~U~fl11:1-J°v1:1-Jl!:Jn~l'1'll11'1 
&bm 'Yln~-J~l~1mm~'Ylunu~i~'lleJ-Jflum ~-Jl~eJ-Jlff1mn'<il 

q ~ 

lUu;u 1:Jn&f1e:i~1-Jn'<ilm1:1-J~L~LuLtJ1lm1:1-J6'f'llm'\fll ~-Jd 
q 



.l 

3.4.1 n~n11mu;im1J~tJu1Jd~~1Jn1''HU 

bUUn-oJm1:1-J~l ~ ~J1 ~ L~bbG'f ~\lm1:1-J~~ b~Ubb~~ifl11:1-J;~n c,i~8~~um1:1-J;~1~11J 
'IJ 'IJ 'IJ 

luhhbbn1:1-Jbb~~ifl11:J-JblJU8~rf 1 LtJ by:j elbU'Unl"JU"J~biJU~~ llfl1\lf11181J1:1-J~1 L~~~8~1\l~;8\lf)WVl18 L~ 
'IJ 

8~1\JL1 $'.J-oJ~ t~~m1bb~'lltJ11JtJ1\l l~&i~u 
' ' 

I 2.1 I 2,.1 2.1 2,1 I (J I II.Ill.I I 2./ I x 
'OJ~ 1~-Yi'Y111~&i8mbmm1ifl\l L1 m1L~bb~rntJ~~utJ1~G11Jm1rn-oJ~"ll1~1vi~tJ1~~~u1b~:J-J'llU-oJ1n 

q 'ti 'iJ 'ti 
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iJeJ-:i~iJ'J::;neJuyf-:i s ;1u l;bb~ 1. ;1u~1-:1rntJ 2. ;T\,b~~ hbbG'i::;m'Ja-J~ 3. <9llu~<Ji1ruru1u 4. ;1u~-:Jfla-J 
s. ;1u~-:1bn<9l~e.1a-J il1vi1un"ilm'Ja-J~~<9l 1ul1J'Jbbma-J6!61.Jm'V'1,iu5'.lfl'JU s ;1ubf!a-JeJ ~-:i~m'J 1;m1a-Jil1f\qJ 

~Y11 l;rn'J~<9lu1rn'J l1J'Jbbma-Jfl61.Jm'V'1il1b~"il l;~e.1;1urn'Ju1vi1'J~<9lrn'J u ltJrntJ61.Je.1-:J ~u1vi1'Ji1~1uil1f\ru 
' ~ v 

e.1~1-:1~-:iblJueJ'u~rnb'Jn "i11n,Xuf11'JiJrn'Jb~1tJa-Jfl1la-J'V'1;eJa-Jyf-:1;1uYia-J-:11uf!61.Jm'V'1 ;1uflmu~ bfl~eJ-:i!leJ 
' 

bfl4eJ-:i l; ;1u~-:Jfla-J bbG'i::;~-:i bb1<9l~e.1a-J 1 ;b vim::;f;'fa-J b~ m'V'1e.J bv:le.J 'JeJ-:11uu~m';!~&\ c;JG'ie.J<9l"iluilrn'J~<9l b~1tJa-J liJ'Jbbma-J 

vi1e.Jn"ilm'Ja-J 1;bV1m::;f!a-JrllJ~J1tJ ~1UlTinl'J~(9)fll'JlD'JbbnJa-J'OJ::;blJUe.1~1-:! l'J,XU 1~-.J1n<9l~l;f.l-:JblJU'JDbblJlJ 
~ ~ 

b&imnubf!a-Je.J m"i11J1rn1J~ tJu~1a-Jm1a-JbVla-J1::;f!a-J61.Je.1-:JJlilmflbbG'1::;1<$J.JuTIJ'Ja-Jbb~G'i::;~eJ-:i~u,Xu 1; b~m~1 h 
~ 

bbu1~<9lvi~nm'Jbb~1'0J::;f;'f1:i.n'Jb1~<9l liJ'Jbbma-J 1;~1a-Jm1a-Jbvim::;f!a-J .y(-:id~ueJ~nuYia-J-:11ubbG'i::;deJu l61.J~U61 61.Je.1-:J 

bb~G'i::;bb ~-:i blJuil1If\ru'OJ::;b~u1;~1m'J~<9l l1J'Jbbma-Jfl61.Jm'V'1 bbUUe.1-:J~'J1a-Jil1vi1u ~J1 tJ brnvi11u ,X ub1Jrn4eJ-:1~Y111; 
v ' ~ 

1~ mn 'OJ <91Vlm tJ~ b~u-if <9l~e.1 ~J1 tJ l;b1tJu;yf-:irn'J~l bUU61.Je.1--J hfl ~G'ie.1<9l"ilu11irn'J~l bUu~1~f;'fe.J<9lfl~eJ-:inu ' ~ ~ 

rn'Ji16!61.Jm'V'1&i ~-:i,X u~J1tJ'OJ::;1;1uyf-:if111a-Jimfl'YlbJ~~ bbG'1::;115m'J1Jl]uo/l~b vim::;f!a-J mm'Jb!U l liJl it;"i11-:i 1 u 

~1~1J'J::;-.J11u~-:i blJurn'J~ bbG'16!61.1Jll'V'1e.1-:!~'J1a-J bblJU ci-:i ~u~mm'Jrnb~UbJ.!Vll hfl blJ1Vl11U l; yf-:i ir--1~1 tJG'i <91Ub1JV11 

f;'f61.Jm'V'161.JeJ-:JiJ'J::;b'Ylq;l'lflo/15n~eJ 11J 
' 

oilE:J bt'l''Wflbb'W::: 1. b-deJ-:i"i11n hflbrnvi11m1Juhflb~eJ1-:i~1:\irnmbG'i::;n'J::;'Yl'J1--Jfll'ITl'Jllifl61.1 l;m1a-Jil1f\rublJu 
d!l ' v 

8u~u;u ~-:i,Xu~u1vi1'Jm'J 1;rn'Jf;'fuuf;'fuu yf-:i;1uu1vi1'J~<9lm'J;1u-:iu1J'J::;mrn ;1uu1rn'J ;1uf!mu~ 
~ ' ,, ' ' 
"" "" <9llrn~flmm bbG'i::;eJu61 eJm-:i~mueJ-:i 

2. b-deJ-:i"i11n 1 'Jfl blJ1Vl11UblJu 1 'Jfl~ blJUUb1JVllb{eJ1-:ibbG'i::;mn~eJm'J1J1rn1J~ tJU'V'1b]o/ln'J'Ja-J 

~-:i.aum'JiJbbU1'Yll-:JVlmtJWbblJU bv:leJ l;1J'J::;'lf1'lfu 1;5'.lleJrnflb~eJn 1;q;11f;'f~;m'Jbb'V'1'Yl~'Yl1-:ib~eJn lum'Jv.Jf;'fa-Jv.Jfllu 
~ 

1 Ufll'J(9) bbG'i ~J1tJblJ1Vl11U1 ;lJ'J'Jb'Yll bb(;1::;f!1m'Jbl~l bUU~1~e.1 ~1-:11Jno/lf!61.1 fll';f~<9llJ1Tll'J l1J'Jbbma-Jf!61.1Jll'\1'1 bblJlJ 
'lJ 'lJ q q 

v.J(;'fa-J v.Jmuil1vi1u ~J1tJblJlV111u1 uflmuu1 rn'Jf;'f61.Jm'V'1~ ~ <9lvll~ u d ~-:i bUu 'Yll-:J b~ eJnvi-d-:161.JeJ-:JiJ'J::;'lf1'lfu~ -:i 
~ ' 

f;'fla-Jl'Jblb~eJn 1;~1a-Jmla-Jbvim::;f!a-J~1a-J~'YlTI61.Je.1-:Ja-Ju~tJ'lf1o/1 
' 

I 

J 
J 
J 

J 
) 

.J 

.! 
') 

.! 

J 

.I 
J 
) 

I 

\ 
I 

" I 
r 
~I 
.I • 
j 

I 
1 
~ 
I 

'l 
I 



fllflNl!1f1 f1. 

.. - - ... 
' I 



.I 
I 

J 

I 
1 

J 

) 
I 



nis1aonlt5auulwslnE.Jlun1sa11aWJ~E.J1u1n~1u 
'I u u 

bUlV111UbUU hflb~ei1-:i 1m~n 1~V11t.J'll1<91 bb~fllm".iT\<91bbf1'11Ub€l-:J1 ~~11-:l~l'11€l ~1-:JbUU1Jn~6'16JJ 1~ 
~ ' 

m11J:r1Jb1J~uu'l"Jri~n11:1-Jm1numm1buu~-:1~1~b1J~~J1u~ei-:1'111~viibn 1;;1u~ b'l"J11~'"'1~~-:1tAJr;:iii-:1u'OJ~u 
~1u~u1 '111:1-Jmb~u rn1~~1u m1:1-J~u1f1~'116j-:J vi~eirn1~bb'Vl1n~eiu~u1 1~ uein'"'11ndm1eieinnTi~,-:imu 
ei~1-:ibvim~6'1:1-J6'1~1b6'1:1-Jei bbf1~1Ji)i1~'11U'111:1-Jii1~-:1bb'l"J'Vl~ei~1-:ibfl~-:ifl1<91 n'"'1~6'11m1b1m1J~:J-J1~~rn!1'111f1 LUb~eJ<91 
1~ei~lUJl11~1Jn~L~m<91rn1~bb'Vl1n~eiu~u1'111:1-Jm~1u1-1um1W11tbbbm:J-J6'16J.Jrn'l"J~1vi::f1J ~tl1ubrnvi11u~u 

~ ' ~ 

m1<91 bbflb~ei-:im1:r1J1J".l~'Vl1umvi1".lbbfl~m1~ <9111 um1mvi11~ bvim~6'f:J-J 1 Ubb~ r;:i~rl' einii~1u~1~ru ~-:iii u 
~ ~ 

mm11;~m~einvhr~n6'1:1-Ju 1'1"J1 bbfl~tAJr;:i 1~~1-:16") ~ilm1:1-Jvi11u~eiuvi~eiil6111'1"Jflll~~1ur;:i<91J1'111f1 Lub~ei<91 
qJ q I q 

n'"'1~~1um1Jfl:J-JJ1'111f1 LUb~ei<911~b~ufiu ~1V111J6'f:J-JU l'l"J1 l'Vlu~u il1J1drnri~mnmuvimu6llu<91 ~-:i-0-:i~ilei~ 
' ' ~ 

'1l l :J-J~ei-:i~ubbfl~bn<91'111:1-Jf1<91f11f1~1-:16") vi1n;ii-:11J1~ fo6ll~6J.Jei-:16'1:1-Ju l'l"J1 '1lfleJ<91'"'1U 1~$'\nmii-:16'111'1"Jflrnbbfl~m1:1-J QI l)J I qJ q q 

1Jr;:iei<91.i1 m1:1-Jii-:im1a~il~M~1-:11 bb~1ii. 1m 6~ ein1J::f1J 1 ~1 um11J1~neiumvi11vi~ei bUumm1~1-:i bbfl~bfl~ei-:i~:J-J 1~ 
ii'V1~1U-:11Ubbf1~~;~1-:16'1 1; ~f1M1111J11:1-J; 8:1-J fl b~ mn1J6'f:J-JU 1'l"J1rlij6'111'\"Jf\ llf1(91J1'111f1lUb~8(91 2 

cu qJ I ru q q 

c;J1ei~1-:16'1:1-Ju l'l"J1~fl111~1um11J1~nei1J11um1mvi11bbfl~bfl~ei-:1~:1-Jb~ei~-:ibm:J-J6'16J.Jm'l"J 1u~J1mrnvi11u 1u 
' ' ~ 

~1'111J".l~"i111'u 1~6b~ 

(Coccinia indica Wight & Arn .) 1-:i~ Cucurbitaceae bUUl~bbl16JJU1(91f1m-:i ~b~mb~:J-J 
• o ~M 

(91eim&im ~6JJ11 tAJflnfl:J-J 6'fnil~bb(91-:Jbb6'f(91 6J.Jmu~Un(911m:J-J~(91 
" q q 

ElSSWflCU 

L1J 11n ~Ubbfl~ tAJr;:i<i11 ~-:1~1u r;:i ~J1'111f1 LUb~eJ(91 6'111'\"Jf!rn1J1~ 1u6ll~Lu<§l111m 1'Vlu 11mb~hfl'1ll 
' 

'Y11Il1UU€lf1bb~~M~m6'11J bb~~ 1J1(911J1:1-J :rnlilb1J1V111U l1J'l"J€ln::fnM1 hfl~1V1U-:J bb~~€l-:J~(91b~€l bb~~~ 
bb~~ tA!flbb~~bb~-:1 

<1i1~-:ibuuVJ61)~ ff ii fl rn~ 1'VJ1-:1 
' M o ~ 

€l1V111\j-:i 1J1~nei1JmU1'111~Ub€l~-:JiJb]'VlTI'i.J11-:i 
' ' A . A A. o 

f\1U'111 :l-Jbb1ITT'1lbbf\f166ll'U:l-J 6lf-:16ll1UU11-:lf1".i~~n 
' ' ~ 

bbfl~~u ITT'1l'V'Jeimt.Jei:r6'f bvi~n uein'"'11ndir-:iil 
' 

m1mvi11"i11'1"J1n 1LJ1&iu m1l1J 1m(911'11 bb~~ 
1'111~u5u1 uei(91<§11~-:i L~buue'.:Jn1J1-:imvi111~ 
V1f11U€l ~1-:J <i\1~-:i~~bUUm'\111~ bUU1J1du6ll~ 
~ei~1-:imu ~-:i 1~16'16ll1~~ei~eiu 



< 
(Allium cepa Linn.) 1~ff ALLIACEAE 

buuv:l6lf; ~fl rn1vf1 11H_111nf!1~ buu1 u'Yl 1~n1~uf.ln ' ~ 

\91f.lnb~ n~'lJ11f.l~11~nuuu~f.l<?1 f.l n 
~ 

8SSWf!nJ 

ffl"Jffrl <91"i1 1 n'V1f.l~i41 l VtqJ ~t.Jfl<91Jl<fllfl 
1ub~f.l<91 fl<91L'lJiru1ub~f.l<9'1bbf!~n~1~bdf.l 

~111mL'Yl t.11 ~dJum~u~1u bb~mrn1m~~ 
-iluf!~ -iluuf!m1~ u11~m<fl bbf!~-ilu~mli uf.ln"i11nd 

' ' 
~'UVtf.l~iJ~ 1;buue'.'.fn tJ1~nf.lumV1111~1u bm~~<91 Vt~f.l 
buub~~eJ~u1~1fi ii1fl6ll1o/i b~<91 1 ;bum~~f.l~ b~ t.1~ 1 u 

' 
rn1~uu1~munut! 1~~nVt~f.l mV1115w1 1~ 

~ n'1l-.'.ln1l'LbYfVl~V11-.:ib~'1ln 
---~~~~~ ' ' 

; . nnm1~~(1l.J't . .nmrn~'VltJbbe.JtJ1'VltJbb~ :; mnm'VltJ'Vl1-.'.lb~ '1ln 

(Momordica charantia Linn .) 

1~~ CUCURBITACEAE ii~rn~m~buu1~rn1 
1rn~m <?1f.lrn~mf.lf.ln~f.ln 1u n~U<?1f.ln~b'Vt~f.l~ 
"Ju1~~~ e..Jmuu1um~fl1t.1 ti1'lJ1'lJ1~ 
~ ~ ' 

8SSWF1ru 

., ., ., 
buf.le..Jf!buum'lJm"il~qJmV111 -ifu~mli u1~u 

"i11ne..Jmuum1~u1t.1~f.l'U"l f!1m1riu1t.1f.l<91Vt~ f.l 
e..Jf!mu1~nf.lumV111 b~u 1~mn'Vl~f.l~~~~ 
J1~~n 1~1ubbrnn~Y1 
~1m"il~b1JmV1111~ 



I , 

• 
(Nelumbo nucifera Gaertn.) 1-J~ NELUMBONACEAE 

blJu 1~J1 il bvi;1e:i~1u&\u 1~J1 ~unm.J 1<Ji'llmt91d1;e:itJ t91f:lm~m 
'lJ 

I 2.1 2.1 x 2.1 2.1 

~°lf~V'm~m'lbb~~~'ll11 Yl-J l'l.Jbb~~t91f:lffil ~iJmum1°lf'llU'\fl.IUN1u1 
'lJ 'lJ 

EtSSWF'JfU 

r!l"H'!nt91·•.nnmut91e:imb~~jln ~1tJ~t91j~cJ1uJ1<Ji1~ 'lub~f:lt91 
~-~1ucii1j1m1'Yl~t~TITr-Jn1~~~t911~-~~;m~mf::l~'.:\-4~~~mrn".i------+ • 

~e:i-J~1-J lUb~n u11-JV11 h ~1mjb1Ulmth~ne:iummj 1;vimnvimtJ 

°lfU(9) b~U bbn'l~~ ill j lnih vi1e:i 1~j1nu1~1~UbUUbq;)~f)-J~~1; 

(Tinospora crispa (L.) Miers ex Hook. f. et Thoms.) 

1-J~ MENISPERMACEAE bUUl~bmb~f:ltJ ~l~U~e:iuil~b~m 
b~mb~'<il~i1N1~J1<Ji1~ t91f:ln'l!Ult91b~n ~b~m~e:iu ~·mil~n'}j-ru~ bb~'l 
~bvi~e:i-Jvi1mbt91-J 

EtSSWF'JfU 

mj~flt91'<il1n~1~u ~1tJ~t91j~cJ1mhm~ lUb~f:lt91 
lU<iiljltJl l'YltJ l~~1U~l~U~-JiJj~'lJ~~t91 bbn1~ bb;b'l.J1Vl11U 

bb;rn~mml1 lu'\fl.le:inllt91tlbb;V'lnu1~ bb;'Ll1t91bb~u'Ll1t91;e:iu 

• 
(Aegle marmelos (L.) Corr.) 1-J~ RUTACEAE 

bUU 1~~u~uA-J;1uilvim~bbVlG'l~q;)~ N1 'lrn1tJrnuui:fu t91e:in~'ll11 
iln~uvie:i~ r-.immnG'l~vi1e:im1 ilb'Ll~e:inviu1 bb~-J ilb~~t91"i11u1u~1n 

'lJ 

EtSSWF'JfU 

mj~flt91'<illn 1u~~<Ji~~1tJG'lt91j~cJ1rnl1<Ji1~ lUb~f:lt91 
'lJ 

'lu<iiljltJll'YltJ r-.JG'l~llbb;;f)U 'lu bUUtJlj~l tJ~f:lU61 r-.JG'l&i'l.J 

bUUtJ1~1(9)~~1U b'<il~q,lellVllj bb;Dl~~mj r-.JG'l~~~~m~ljb)Ul~l 
~~r-.i~~J1bUUbq;)~f:l'l~~ blJUmUlj-J bb;~f:lUb'\fl.l~tJ l; • 



< "' 

• v 

(Allium sativum Linn.) 1'1~ ALLIACEAE bUi.i:vhrr;:i;J..Jr;:in 
' 

fi'.iVf1 B~L;~u 1u1'JJ m1bbf1'1Jb b'IJ 'U bb'fl t nm'l 'JJmmb'Vl'fl;J..J <?rnn BBn 
'lJ 'lJ 

bU'U~B ~lu~m.111 n~rnmn~'ll11bb~;J..J~~1'1Vl~B'll 11B;J..J'lf;J..J'\Al 
'lJ 

8SSWF]n.J 

~11~n C?1 '0nnVf 1n1tb'Yi tJ;J..J~1 tJ'f!C?11t<iluihmi;:i Lub~ BC?'\ bb'flt 

'f!C?'l l'lliru 1ub~BC?'l 1~ 1u~111m1'YltJ Vf1rntbfitJ;J.j bb~8 bb~b~;J..J 'Vl t 
bb;lJq;i~1V1it'l -ilur;:i;J..J -ifuu~~11t u 11'!11w1 bUummtJ1<J.J.Jut "1'fl"1 

' ' ' 
Vf1n1tbfim.J~C?'liiJ1iruV1B;J..J1tb'VltJ Vl1bb'flt 1urntbfim.J L;bU'Ubfl~B'lb'Yl~ 
bb~'ln~umm1 1;bU'U~1u'JJ1tne:iu 1umm1 l'YltJ l~Vl'flltJ'lfUC?'l b'lf'U 

bbrn%C?'l mfl l~Vl;J..J ~1rn~m bUu~u 
'lJ 'lJ 

• v 

(Ocimun sanctum Linn.) 1'1~ LABIATAE bU'Uv:l'lfr;:i;J..Jr;:in 
' 

~n~rut buu~;J..J L'Ub~m 'l18uLuV1i:Jn C?18n8 Bmuu~8~umtJ A'l 
' v o V 

"" " ... e-J'flbb'Vl'l;J..J'll'UlC?'l b'fiffl 4 e-J 'fl m.JC?11tJnu 

8SSWF]n.J 

~11~ne?1"'11n 1u~1 tJ ~8 tJ l 'llWbb'flt'f!C?'lmm1"'1rn~tJC?'l ~1 tJ'f!C?11t$1u 
' 

J1~1r;:i L'Ub~BC?'l L;-ilur;:i;J..J -ilrn~;J..J'Vlt ~rnn hf1~1VIU'l 1untb'\Ald1 'JJ1tnBu . 

<?11tJ ~11mV11d'VlmtJ'lfUC?1 b~ b'IJ~l - bbf111fiu 11~1~u6151ue:it~ 
'V'JB~'V'Jei~~ b'Vl~n L'U'Yll'lmutJ;J..J 1;ntb'l"l11bbe?1'1 ~1untb'\Al11'll11UtJ;J..J 1; 

' ' 
'JJ1'lmV111 mu$1un~uq;i11 

' 

• v 

(Aloe barbadensis Mill .) 1'1~ LILIACEAE bU'Uv:l'lfr;:i;J..Jr;:in 
' 

~l~'U~'U 1u1'JJm1'JJmrnbV1'fl;J..J LU'Vl'Ul 'llB'IJ 1ufi'.iV1'Ul;J..Jbb'Vl'fl;J..J mtJ 1u 
'lJ 

L'IJbU'U~'U Lr;fi'.Jb~Brn'Vl'um ~mnBBrnU'U~B~1'lnm'l1tV111'! L'IJ a:lrnu 
' 

'lfBC?'\Bnm1 

8SSWF]n.J 

m1'll;J..J"<\11n 1u~1tJ'f!C?11t$1uJ1~1 r;:i 1m~BC?1 l~ 11n~nm 1·m 

Vl'UB'l L'U 1u~n~lbbe-J'fl 1'V'J1V1~J1;Bumn ~rnmbN'fl Lu'JJ1n bUum~1tJ 
bb~~C?1~C?11'l'Yl111 bb~U1C?1~WtU11'lb~'UN;J..J'1 1u11uV11'1"'11tb~"'1;J..J11biU1 

' 
m~ubU'Ubfl~B'l~;J..i bUumu11'lbb~~Bub'\Al~tJ~BtJ~11~ 

' 

l 

i 
( 

I . 

~ n?l'ln1n LVfVltl 'Vl1'1L'i:'l'eln 

~~~--i ~ < --..,,., ~----------------------------------------------------..... ;. mi1m~'W'iiJ.J'U1n1nLVl'Vlf.JLLl!J'Wb'Vlf.JLL'i:'l !: n1rn'Y'l'Vlf.J'Vl1'1L~'eln 



I 

(Gynostemma pentaphyllum (Thunb.) Makino) 

1-:i~ CUCURBITACEAE bUUl~bm;:w~n ~1;m~e:imn1 
' 

bbe-Jrnb'lJU'1l~ ~'lu1h~ne:iu tlmmb~d~ubb'Vl~:w 'lJe:iuvi~rnuufi~U 
a:i'llue:i~e-i1m;u'lu ~e:ine:ie:irnuu~e:ie-i1:w~1:w'lu vi~e:ium~A-:i 

'lJ 

~e:in~Mme:i:wbvi~e:i-:i e-i~~e:iu;1-:in'G1:w tl1b:w~~'lJj'lJj::; 
' 

8SSWF)ru 

'l~~-:i;Ubb~~ 'lu ~d~'ll:W'Vl~e:J'll:We:J:W'Vl'JlU ~'J~~~d~~u 
itlo/11~ LUb~e:J~ ~~d~~Ul'llirU LUb~el~ ~~~o/Jjlnljb;U'lle:J'l~'J h 
;1Ub'll~~:w~bi-:i bm1e:i ~rn~:w'VI~ mm'J~U1bm~-:i;Ubb~~ 'lu:w1~u 
bUUbfi~m~:w 'lwru'lf1'lf-:i~:wu 1~j t'J1j-:1~1-:irn~ bb~~ 'l~1h~rmumV11d 

'lJ ' ' 

bUUellV\ljbfil:W~'lJJ1i~bb~~'Y11e-i~e-if1tu~~l'161 l; b~UN~e-JJllli~bb~N:WVl'le:Jn 

(Scroparia dulcis Linn.) 1-:i~ SCROPHULARIACEAE bUUl~~:W'llUl~b~n 'lrn~m 
'JUL~ ~b~mb;:w 'lJe:iuvi~n~ub~rnJ e:ie:ine-Jj-:J;1:wnu bUUm~mje:iuA-:i ~e:irn~mb~n ~'lll'J e-i~n~:w 
'lJ 

8SSWF)ru 

'i1fl 



(Musa sapientum Linn .. M. paradisaca Linn.) 

1-J~ MUSACEAE buu1~~~ff1 'lrnu'Ubb~um1b~'U 'lu 
' 

61.l'Ul'Ull'U (9)€Jf1bU'U~e:Jb~llf1 vhu~ IAl'mU'UV1l~(9)ll'UbU'U 
bfl1e:i 61.lml!Vi'uTil\9llimjbbllnvi~e:i 

' 
ElSSWFJCU 

--------l-\:~'r--""",...~-41~- ""~----t----w,J~J~ j~~1(9) bbnhfln J"::: b'\A.11 :::mvi1 J" 

---

~11~ bb~hfl LffVi~-o;i1 -J ~(9)J1~1 ~ 'lub~e:i(9) ~rn.!f1 
h rnrnvi11u 

6' 

(Litsea grandis Hook.f.) 1-J~ LAURACEAE 

buu1~~u~u 'lrn~m jiJ1~ ummbvi~~ 61.J~ e:in;u 
'lJ 

~J1~1~~e:iu bn\9l~1~J1(9)-J~rn61.11 Jlb~-J1-J 61.lmllVi'u; 
' 

ElSSWFJCU 

b1.J~em~'W 
i..I I.I i.I !LI 

bbf1U1\9l~\9l'Jf1 bmu1\9lnm~ bii.e:i 

(Loranthus pentandrus Linn .) 

1-J~ LORANTHACEAE bUu1~~um~mm:::numvi1j 
-o;i1n;u~:::~1-J 'lrn~m~u1~\9le:irn~w1e:ie:irnuu~e:i ul!~ 'l~ 

ElSSWFJCU 

L1J bbt'l ~ ~\I j~e-11(9)61.J~bihm bbnu1(9)~J"if::: 
~n'!f1hflfl11~~u11;rt1qi\J-J bb~hflbrnvi11u 



6' 

(Glycine max Merr.) 1'1f1 PAPILIONACEAE 

blJ u ~ "ll; ;i.Jfi n ~ uii 'lJU€l b vi €1 e:i'!'JJn q;i fl ;i.J C?i e:in e:ie:i rn1J u~e:i 
' ' 

~;i.J1'lvi1e:i'll11 il1u'JJ"J::;ne:iu b;i.J~C?infl;i.J~~bvi~e:i'I 'll~mJvfa; 
' 

ElSSWflCU 

" 
"Jf!i:lu 'JJ1"J'lm;i.J "J::; mllffi1'0J1"J::; 

' ' ,, ' 
-ilui:lf!m1~ bbnUC?i 1mmbv.Jfl'V1'Ue:J'I V11;i.Jb~e:JC?i 111"J'l"Jl'lrnll 

' 
1 ~Yll blJ'Ubq>i~e:J'l~;!.J bbfi ::;'Yl1 ell'V1l"J~l'V11'LI ~~ blJ 'U TJq;i b'LI1V11l'U 

'lJ 

6' 

(Helianthus an nus Linn.) 1'1f1 COMPOS IT AE 

bl!u 1~; ;i.Jfi n ~1~ui''l'Yl"J'I i1'llufi1rnbolJ'!'JJnq;ifi ;i.J 
9 ' 

1m~ m"J'JJvh h 1'Yl 'lle:iu~ rn1JuV1'm~ e:i ll C?ie:innfl;i.J 1'Yl 
'IJ 

~bvi€1e:i'! v.Jfl~'lll1V1~€Jiil bci~~C?l "J 'JJ1~'1 €lb'Vllfllll'lll1 
'IJ 'IJ 

El SSW fl CU 

1u 

bbVh'l'W1tl 

(Catharanthus roseus G. Don.) 

1'1~ APOCYNACEAE blJu1~~'U'll'UlC?lb~n Lm~m"J'JJ1~ 
'IJ 

ElSSWFlru 
' ,,/ 

Vl\I ~'W ·rn bB ffW ~:IJ~ :IJ unhl"mnvrnw 

~~w111:1J~u 1~~(91 1u imBfl'W un111"uu1V111u bbrlVlehlNn 
9J 



< 
(Solanum tri lobatum Linn.) 1-:ifi SOLANACEAE 

bUU L~brrn~mJ Lrn~m ~Vl'Ula.J<?Jla.Jb~u Lu ~e:in~e:i n~u~e:in~~1'1 

ElSSWf'!CU . ., . 
"' n J"" 0 "" CS ., "" A J1'1 -~~"'#"t~lk,....,..,-k'!~----f\}ft-'ffi°1JiJ"llttkn1~-"J-'jj~~nNfl:J;Jtflt'lflkt'lflti1lE:J---fl :J;J'V11fl'OJ'jjtb1nfl----~ 

< .. 

~ n 'fl 'ln1m~'VltJ'Vl 1'1b'i'l tin 

bbllb~urie:i -ilrn'G'fa.,ivi~bb~-:i tJ1'lmbm'1e:i oifuu'G'fm1~ b'OiJ~qJm vi1 d" 

(Le gerstro emia spec iosa Pers.) 

1-J~ L YTHRACEAE bUitL~~u;w11m~nm-J Lrn~m ';JUL~ 
'II 

~e:in~e:in~u~e:in~~1-:Jbbf1a.J6/Ja.J'\AJ t'.J1b~tJuiiu L~vim bu~e:in 
'II 

'OJ ~ b~tJu ~J1<?J1f!e:ie:in~1 ~mum·mbb~-J bb<?Jn 1~ · 
ElSSWf!CU 

1u 'H'l'~ ~°1J:IJN1~b~'W ~:IJ'Vl1 ei •1J\1tIT~eJ'W~:IJ unhl"H1.J1'V111'W 

-iluu'G'fm1~ 

b:!-1~~ 1~°1J:1J un111DH'lJ1'Vl11u unueiu1aJ'Vl ~'lJ 

., 
'Vl11 

< 
(Eugen ia cum ini (L.) Druce.) 1-Jfi MYRTACEAE 

bUuL~~u;u1rn~m ';JUL~ ~e:im~muu~e:i . ~muL~ bUit'IAJ1-J 
'II 'II 

'llm~ t<?Jb~1umtJd1~e:itJ bn~<?J1a.,iJ1 ttJ~-J L~m "" "" 0 bbf1f!f1f!a.JJ-Jbl'1~1 
' 

rf1Lu 

ElSSWf!CU 

io------t c:; < < 

;:. n~:wm~~ro.1 ·1 . .nmmv1V1tJbbi:.J'Ub'VltJbb'l'l ::: mm~'VltJ'Vl1"b~'fln 



• 

(Orthosiphon grandiflorus Boldingh., 0. 

stamineus Be nth.) 1'1~ LAB/AT AE bUU~'ll6LIU1<?1b~n 
~1;ublJu~ b'Vl~ m-J 1rn~ tn':itJL~tJmmbi;i::; Lf1Ubb'VlG'1:J.J 

'lJ 

6L1€lu~nv:fub~€ltJ ~b~tJ1b~:J.J <?1eim~n~6Ll11 ei:J.J~1'1brn'f':i~1~ 
bUUb~U~6Ll11 eiein bUu~ei'Vlm bb~U~'1~tJm tJA'1 

ElSSWF)CU 

'lJ 

11J 11N~(?l ~:w~:w bbnm:;H'f.1 1~VJm1 i1Jil1NiN11:; 

oiJuib bb;VlUeN 1u G'1<?1thmi;i lub~€l<?1 G'1<?1m1:J.J~Ub~€l<?1 

(Cynodon dacty l on Pers.) 

1'1~ GRAM INEAE bUU~~:J.JG'.jn6LIU1<?1b~n ~1~un~:J.Jb~n 
b~mm1 bUutJ;ei'16l 'Vl€l<?1'U€l'U 111 ~1:J.Je:l1~u 1rn~mbf1U 
tJmmb'VlG'1:J.J eieimuum::;-o;in 

q 

ElSSWF)CU 

Y q,, a o v 4 q,A_ 

Vh'l~'W 1iN"ll:IJbf.1'W ~1n1JiN11'V'lflm11f:l'vn un'V'l'l!t 
q 

fi'mG'lu tJ1<?1 u1:J.J ~:J.J~:J.J bb~~~~ ~n lG'! ~1~b<?1'1 
bUu~u bb;;eiu 1urn::;V11m!1 bb;h\Olb1Jl'Vl11u oiJu1fG'IG'111::; 

bb;~<?1~<?11'1'Vl1l':i 

(Zizyphus oenop li a Mill.) 

1'1~ RHAMNACEAE bU'UL~bm~u~u iJV1Ul:J.Jbb'VlG'1:J.Jfl:J.J 

f1;1m~rn'Vl~mb~n6l rf1~'1~u <?"Jein ni;i:J.JbUu~ei e--mni;i:J.J 

~u~b~m G'ln~~1 ':iG'IV111uei:J.JbtJ~m bn<?1~1:J.JJ1i;i::;bm~Yi11tJ 
q 

v 6' 2.1 Wi 

6LltJltJ'VIJUTI<?11m:J.JG'1<?1 
q 

ElSSWF)CU 

11n, b'l.J~e:in, 1iN~(?lb~fl'Wb~n'Wflf.1 ~:w~:w 

oiJu':l::;<?"J6LJ11 oiJu1fG'lm1~ bb;:J.J<?"Ji;in~m':i bb;b1JlV111u 
'lJ 'lJ 

bb'W'l'Vl1~m:r9r;iu1m:r1:tlrnnw~'llm'l'i 

;.---------------------------------------------------------~-;;~ bb'LJ'LJ~~:w~~1'Wci'1'1.-lfo~J'll'Jb'LJ1'1.-l'l1'Wb'W~'11'W'l.Jtn1J'~'ll111'V'l 



-- ~ n'il-:immv-r1'1~'Vl1-:ib~'iln 
------1 1::; < < 

:J. nrnm:r'W[IJ.J'W1n1rn~'Vll'Jbbe.JU1'Vll'Jbb~::mm~'Vll'J'Vl1'1b~'iln 

6' 

(Acanthus volubilis, L.) 1~fl (C?im'lm) 
' 

Acanthus ebracteatus. Wall . (C?ie:irnn~) 
" ' x bV1~e:inu~nv1;J..Jmuu1;J..J'VIJ;J..J'lJ'Ule?if1m~ 'lle:J1J'llWm;J..J 

' 
'lJ1uJ1 ~l~Ubb~~ S'.iV1m;J..1~1;J..J~e:i l1JV1'Ulbb~.JS'.i'lle:irn;1 
1;J..Jum u~Vlm;J..J e:ie:ine?ie:irntiu~e:i~'lJ11V1~e:i~1.J 

E!SSWF]LU 

~tm~ :Ju bbn~ tI1b'Vl~rJ\lb~f.l bbrlbd\OlblJTV111u 

(Leucaena glauca. Benth .) 

1~~ Leguminosae bUib13~~3~ 1rnuu l1J'iJjme:J1J 

fl~lU;J..J~'lJl;J..J C?ie:irnuue?ie:im1;J..J ~'ll11bUue-ie:iffv~nr:1;J..J 
'IJ 

~rnb1Jum1 mu 1us:ib;J..J~C?ibb1J'Ub~U.Je:i~rnj'lJmuv:Ju; 
'IJ ' 

1;A.Jirn'lf1 Vl~e:i 1;b;J..i~C?iur:1n 
'IJ 

E!SSWF]LU 

1rnb~~ b6J~l91 unt 'j\OlbU1'V111'W \011a-J~'W 1~i1~i;N 
'IJ 

~1u1 ~j~<Jl1JJ1 ~161bbf;1~j~<Jl1J1flbr:16'1b~e:Jje:Jf;161<?161~ 
bb~~e:i~~1'1 1;6'1mUbbv.Jr:1 ~l;J..Jb~e:JC?i 

(Pandanus tectorius. Bl. var. Littoralis, Sol.) 

1'1~ Pandanaceae bUu1~~u;u~m~n ~l;ue:i~ 
' 'IJ 

1;~u 1rn~ mb1u.J6'16lrn1uubUmn~m ~n~UVle:J;J..J 
1u l1JiiJ1i:iuV1e:J;J..Jj~bVIU~b~m~1 "Fragrant Screw Pine" · 

f11j'lJmuv:Ju; 1;11ibbUf1V1~e:i 
' 

E!SSWF]LU 

~ud1n 1·1ibiltm1-h'uuf;'ff;'f11~ ~a-i11a-inrndei 1:iJ 
~nVl~e:i l1J 1~~n bmJ 1 ~;J..J bb~hfl b1J1V111u 



f 

(Phyllanthus em blic a. L.) 

1-:i~ Euphorbiaceae buu1~r1u;u'lJm~nm-:i 
b1Jihrn~1; ub~ tJU mi tJ-:J iJm tJ 1u~ bb't,rn:J-J 

~e:ine:ie:irnuu~e:i vi~muum::;"lln Nflmi:J-Jm~m 
q 

i'h"lime:imvii'ie:i-:i i1 ·rnmbtJrnb~-:JbUU 6 "lfn 

b:J-J~~nfl:J-Ji1~ui1ihmfl 'lJmtJ~u;1;b:J-J~\91 
q 

l:wwvi ~1 bilu~h'l ·1h1uilT~eiu~:w 

~rnn hlfl brnvi11u vi e:i uVi\91 vif! e:i ~ f! :J-J ii'rn(;'!u ~rnn l rn\911 

l~b:l-J~ ~bN11'1AJ"llUbUUbnlN (;'!:!-J1,b:ru~'ll 'Yllbb~'(;4 ~ bbf!::;\9]:1-J~U 

(Parkia speciosa. Hassk.) 

1-:i~ LEGUMINOSAE buu1~[Ju;u 
'lJm~ 1vi~ bb~A-:1~1u(;'!1'lJ1mn 1rnuu 1u 

iJ 1::; ne:iu e:ie:in~e:irnuu~e:i NflbUuN'n 
' ,, 

1um1 ~n~runuum~m b:J-J~~iJbr1e:i~:J-J 
'lJtJltJ~UITl~tJ l~b:l-J~~ 

q 

assw11ru 

L:IJW(?l 1'utJ1:;'Vl1ubilu1h :;'<>S1 

Je:i-:inuhlflbrnvi11u ~1tJonrnJ(;'!(;'!11::; 
J'e:i-:inu hlflii'ubiie:i-:im"ll1n 1\91 

q 

Fl 
bbt.J'l'Vl1~m~9'1111i~m~tumnn1~'llrn~ !§ 

bbt1um-ql-le.1~1t.Jri1"1-1fo~J'll'Jbt11w.i1t.J1t.J~cnt.Jurm~~'llrn~ ! 



Blackboard Tree/Devil Tree 

Alstonia scho laris (L.) R. Br. 

1.,:i~ APOCYNACEAE bU'Ul~~u;u btl ~e.in;u 
~kvn ilt..Jwimmn A'1bbo/lne:ie:irne:i'lJ;e:i 1rn~mb~rn 
d"e:J'lJ;e:i tlmt..J l'JJ~f1~d-J vi~m;lb~n;{e:it..J <91e.Jn~e:i 

'lJ 

e:ie:irnuum~~n~tlmt..JA.,:i i;-.if;'1Luue:f n e:ie:imuu~ 

) 

J 
l 

l 
{ 

• 'll~~~~--,-

d"Uf1£;'1m_m 
'lJ 

CISSWF]ru 

1 ~btl~e:in~ubb~D<91 fid-J1u~11~ bb~~1<91 
V1£;'1e:J<91£;'1&.J5mf!'lJ m-a'Yl<9l~e:i-.:i 1uifo/l~wu~1md"~n<9l 
~1mtl~e:inili;i'Ylt~<9IJ1o/l1£;'1 l'Ub~e.J<9i bm~;l'Ub~e:i 

V13J1m 'V!@l : fi&.J'U l 'l"ld"~ t..Jnc;!1e:i~1.,:i~1.,:i;u buumd"d"1'lJd"1d-J; e:id-J£;'1~1nbe:inmd"~ ii ~;1~d"1'lJd"1d-J bm 1; • • 'lJ 'lJ'lJ 

fia..Jul'l"ld"rn'1"6u<9lvi1rn~u1mtld"~t..Jn~n'lJ~J1t..Jbrnvi11u 
• • 'lJ 

~~;e:i.,:iilmd"<9ibbf;'1~1n~;~iltid"~G'f'lJmd"~ b~e:i 1~1~ 
'lJ 'lJ'lJ 

1ona1so1oou 
1. rn~'Yld"1.,:immd"rn~'ll. rnd-Jmd"bb~'Yl~. bb'l"J'Yl~bbi;-.J'U L'Ylt..J 1~~~.,:imt..J. m'1b'Yl'l"Jd-JV1l'Ulfld": 

q cu ClJ q q 

< 6 < 
iFlf;1tiG'fmd-J'lJd"d"~ilrn6Ylbm~md"Yld-J'l"l , 2542:87 • 

2. rn~'Yld"1-.:1611md"rn61'll. md-J1'YlmfllG'fo/l;md"bbWYl~. md"$1n~161d"d"'l"llflrnf;'1<9lJ1o/l1£;'1 l'Ub~e:i<9i'l!e:J'1Yi'uIT1d-J~'Ylt..J. • • • 
be:J~ m;. 'l"J~'U~'1 bbd-J~ 1tid"~f1~ -oJ1n<9i' 2 541. 

< < < < 
3. rn~'Yld"1'1mTild"bU~'ll. f1dd-Jl'Ylt..Jlfll~o/ld"f1ld"bb'l"J'Ylt..J Uru~-iJ'UIT. f1d'1b'Yl'l"Jd-JV1l'Ulfld": ild"llfl~~md"v:1d-J'l"J, 2548. 

q <V q cu 

4. rn~'Yld"1.,:immd"rn~'ll. ~&.Ju L'l"ld" 1u.,:i1umm'irn~'lld-J£;'111il'U~1vi~'lJ'lJ<flmrnmmd"rnG'f'll . h.,:iYld-J~ 
q q q cu oVI q q 

e:i.,:i~md"~'1bifld"1~v4''Ylmd"~1u$1n, 2530. 

5. 1.,:i~~ilo/l ~1fl£;'1. m~uL'l"Jd"~u~1u~1um. n1'1b'Yl'l"Jd-J'\lll'Ulfld": mlfl1"61mii"6'1"Ji;in~m61o/l; 

r ., 

~ n'1l.:imrn'l'l'V18Yl1.:Jb~'1ln 

·----~~ r r 
;]. nrnm~'W'liJ-lmmrn'l'l'Vl8bbe.J'WL'Vl8bbf'!::mrn'l'l'Vl8'Vl1.:Jb~'1ln 



illflNCU1fl 611. 



6~0~10TL.Js11nsu801asuavn1wooris~u1uwd~E.J1u111~1u 

C6ti'h'IU1ti) 

(6ti1\J~1) 

• v 

1. 1u 'l'Vl~ 'fl\l'Vl::;butJu .ifm_ld::;1~ uurirn€l~'fl'V'Jb1~mda-J~'llm'\l'J 
'Vl(9)~€lu'f111a-Jb'f11tJ(9) <m1"lld1\lmtJ 1(9)i{b!:Jb!:Jlrn:S'V'J 1.Jja-JUb'Vl~ 

tr 

2. 1JddtJ1tJ "~'1JJll'V'J€1\l'f1d1a-J" 
' 

3. J'1~~~~Ul'V'Jd 
' 

4. €ll'Vlld~1Vl1U ~J1 tJ h'fl b1J1Vl11'U 
'lJ 

1. uddmtJ "m1~;b~mnu h'f1b1J1V111u" 
'lJ 

~niJlju~ I, 'Vl tJ1.J11rn "" ., ltJ'fl::; 2. b]1~(9)(9)CQl'U '1'fl'1 

3. ~1U~1\l~ll~ 
4. €]1J~~'U I, 'V'JJ" 

' 

<O 
1. m'VlldbtJU 

tr 

2. m(9)~UCQI 'Y11~mn . 
... ' "' "' it€JUVl~uv.l'm.mu 3. 1A1€lit'f1mmumtJ€1 



( 61i'h'I b 6"1) 

1. 

2. 

3. 

4. 

C6tl1\lu1t1) 

1. 

2. 

( 6tl1\I b 6"1) 

1. 

2. 

I 21 21 21 

b~:J..J\9l11:Jfl11elelflfll~·Jnll:Jm:J.Wll1 1'rnbG"i..:Jbb\9l\9l num'Vl11b6ll1 

S'.lrn1'lJ11mrnb'fl~e'.lnui]lr&l Lub~ei..:irn1eieinn1~..:irn1:J rn1'Y11G"lmu 

rn1e'.ln~..:i~<Jl 1;il1iin rn1u1''lJG"l:J..J\9l'fl 1f11..:1G"i;1..:1~1..:irn1:J rn1m..:i~li 
' 

L~'lJ~rn1A~m1:J..Ju1~-.J1 b~u 'lJ~rn1u1\9l&l1 G"l1u~1.:1~11~ ei'lJ G"l:J..Ju1~1 
' 

f.!u'Ylmrn1 bUu;u 

elelflfl1~..:Jflll:Jm:J..Jb6ll1 1'rnbG"i..:Jbb\9l\9l num'Vl11b6ll1 

b~1n~:J..J bb'flrnu~1:Juu1~G"l'l.Jrn1rir1u 1u1 bbm:J..J u1~~u1~.m~~J1i:J1~w<Jl'flei\9lrn1b ~11u1bbm:J..J ' ~ 

f.!u'Ylmrn1 ~eiuu\9l 1u1bbm:J..J 

1''lJu1~'\ll1umV111nm..:11u 

********* urn 1 U"Hbn'j;N ********* 

r 

I 

I 
l 



1. ~El 1ri1\ln11 
' ,, ' 

r!-:J bITT;J-.J'\'\lb]&lnrrnf!"llm'\'\1 ~1h~b'lJlV111u 

2. 1ld:;uw11ri1\lm1 n~;J-.J~J1~ lmb~e:i1-:i 
q 'lJ 

3. 1 rn'1;J-.JnT;i'\'\lm'lJli;'1 
q 

' 

3. 3 n~;J-.J-:Jl'U~-:J bITT;J-.Jr!"llm'\'\I nl';lbbWVl ~bb!Al'U l 'Vl ~ bbmml';lbb'\'\l'Vl ~'Vll-:J b~ e:in 
q q 

3.4 n~;J-.J-:11uln'llmmd 
q 

3.5 n~;J-.J-:Jl'UG'!"ll~rn~n 
q q 

4. 'Vl~nm1bbt'l:;b'Vl(Y]Nt'l 
q I I 2/ I 2/ 2.1 

';J:::'lJ'Lirl"ll m'\'\l"lleJ-:Jtl';J:::b'Vliffl'Vl~Yimum b{j'U';l:::'lJ'Lir!"llm'\'\lbb'lJ'lJ&i'-:i1'lJ ~e:i b{j'U'Li1m';JYib'U'U l'Vl'Li1md 
q q 

~mj1'\'\lm'Lili;'1 \Y1 bbi;'1r!"llm'\'\lbb~tl d:::'ll1'llub~ rnn \Y1mm ';l b~'LiJ1m{juV1~n~1~ru 'Y111;ii~J1ffo51u1umn cu q Q.I qJ 

1:\i'lJli;'1~eJ'1~;J-.Jb'Vl'Vl1'\'\lmm-o51u1u;J-.JV11iffli;'1 l'Um';JG'!;1-:1h-:1'\'\lm'Ul i;'1Ul b~1b'Vlfi1u1i;'1~'Vl1-:Jm';Jbb'\'\l'Vl~"ll 1n~1'1tl';l::: b'Vliff 
o<ll q 

b~eJ 1~1um';J1n'ljl'\'\lm'Uli;'1 ~J1~ "ll1nm';liflrnn"lle:i-:irimuu1~m:::'Li'lJG'!lTil';lllir!"ll (2543 : 54) '\'\l'Li~l ~11~~1~ 
'lJ q 

2/ I x 2/ 2/ 

\Y1l'Url"llm'\'\l"lleJ'1fl'U l'Vl~ ti '\'\/ .!ff. 2537 bbi;'1::: 2541 b~;J-.J"lJ'U b{jmhJ)'lJ ~e:i 1.44 bbrl'Um'U'Lil'Vl, 1. 72 bbG'!'Ui;'1l'U'lJl'Vl 
q 

2.1 I I 2.1 I I 2,.1 I 2.1 2.1 I 9.1 Jf 

bbi;'1 ::: 1.?s bbrl'Ui;'1l'U'Ul'Vl 1\Y1 uYi1;J-.Jilbbu11u;J-.J11 fl11'll"111~u"IJ:::i;'1\Y1(;1-:11\Y1bi;'1~ 1;J-.Jmm';lb1'Yl11Vlfl'U 1'Vl~ilri"llm'\'\l~"llu 
q 

fl'U l 'Vl m'J-:i b~'LJJ1~~1~1 ';J fl~l-:l61 mnm ~ bbi;'1:::bbu11 ~;J-.Jnl';lb~'LJJ1 mbi;'1 ::: b~~:g1 ~"lleJ-:Jtl ';J:::'ll1'llu~1u l VlqJ 
"llmJ~~u 1u"ll1n 1ue:i~~~mbV1~mJb~'lJJ1mn\Y1"ll1n hfl&l\Y1b~e:i nmm{jubn\Y1m';l b~'LJJ1mde:i-:1"111n hfl 1~&1\Y1b~e:i 

q 

bbi;'1 ::: hfl~ bn\Y1"ll1nm ';lil '\'\lb] &lndd;J-.Jf!"llm'\'\l~l~~n;e:i-:1 ~-:imm';lb1 Je:i-:inu 1~~1 ~m';ltl~'Libtl~ ~'U'\'\lb]&\n';l';l;J-.J 
r!"llm'\'\I b~'U hf1Vi1 h hflm1;J-.J$\'u1i;'1'\Ji~ hfl l"lliJ'U l'Ub~eJ\Y1G'!'1 bbi;'1::: hflb'Ul'\111l'U b{j'U;'U 

q 'lJ 

"ll1ntl';Jln{lm';J~$\'-:in~11 'Y111;'U1~'lJl~~l'Uf!"llm'\'\l"lleJ'1U';l:::b'Vliffl'Vl~;e:i-:iilmdtl1'lJ btl~ ~'U 1\Y1 ~ 
ufo'LJ1~1~Viumb~u 1;fl11;J-.J~1~run'Lim';J~-:JbITT;J-.Jr!"llm'\'\I m ';JJe:i-:inuhfl b~e:i 1;u';J:::'ll1'lluilri"llm'\'\l~~e:iu~ 

v q q 

"ll:::bi1\Y1mm';lb~'LJJ1~ V11e:i 1u~~illrruV11m';lb~'LiJ1 ~e:i~bb~1 n~-:ibITT;J-.Jr!"llm'\'\l l~ilmdJe:i-:if'l'Urirn1 :::bb'Vl';in~e:iu cu Q.I cu q 

"lleJ-:J hfl~m"ll"ll:::il1A1i;'1'\il11~~J1~~e:i-:ibn\Y1m1;J-.J~m';lr!rub~~flruJ11'\'\1;1~~~ bbi;'1 :::~eJ'1b~;J-.Jm ';l:::~11~~1~ 1umd1m~n 
qJ qJ CV Cj 

'\'\lm'lJli;'1b~eJ'lJ';J';Jb'Vllbbi;'1 :::~rnm:nm';l b~'lJJ1~ ~-:i"ll:::il;'U'Vl'U"lleJ-:1~11~~1~b{j'U-oJ1u1umnn~1m';J~-:JbITT;J-.Jr!"llm'\'\I 
q q 

bbi;'1:::m';JJe:i-:inu hfl $1-:i~u rimu'Li1m';lmm';lrnr!"ll~-:ir1e:ib{j'UV1~1~-:11u~ilV1~1~1\Y1~~d-:i 1umd 1~'Li1m';li;f"llm'\'\I 
q q 

bb~tl';J:::'ll1'llu ~-:i~e:i-:iilmdtlw btl~ ~'U'lJ'Vl'lJl'Vlm';J'Li1m';lr!"llm'\'\l"lll nmd~-:iw b ~eJm';J1nMl'\'\I m'LJ1(;1 b v:1 rne:i ~1-:1 b~ m 
q 

l~bU'UG'lbll'U'Li1md~~e:i-:i b~'Um';l'\il1V1~11umd l~'Li1nl';Jb~-:J';Jn~1uri"llm'\'\I ~e:i m';l 1~'Li1m';lb~eJm';J~'1bITT;J-.Jr!"llm'\'\I 
q q q 

bbi;'1:::Je:i-:inu hfl ~e:iu ~"ll:::bn\Y1mm';l b~'LJJ1 ~ V11e:i 1 u ';ll ~~ilmm';lb~'LJJ1rn1"11:::;e:i-:i1~'lJ1m';lb~e:iJe:i-:iilu1~1~ 
2.1 x 2.1 I 2..1 I 2.1 I 

bn1?1m1:::bb'Vl ';Jn"lleJ'U"lleJ'1 hfl"ll'Ul171 mnm1m';l l'Vl'Li1m';JYib'U'Um';l1rn.~n hflbv:lrne:im-:ib~m 



61 .., 61 ".,.X 
'ffld-Jljbl"lJf)-:J'fl'Ubil b'Uf11i'fl1'l.J'fla..J\9lbbG'1bb'f1::;'\'\IGJJ'UlG1'lJ.f11'\'\l'lJfJ-:l<?l'U bVl\9l'lJ'U 

q 'lJ q 

h'flbrnV111u buu h'flb~EJ1-:1~buui:lb!:JV11G11Li1iru~'lJ~~1flb!J'lJf:i-:1tli::;b'Ylfil'Ylt.1 rni'fl1u~a..J h'fl b~f) 
I 21 2.1 x 211 I I I I 21 

la..J 1V1ilm1a..Ji'Ubbi-:J V1~EJilrn1::;bb'Ylirnmu 'lJ'Unurni\9lbb'flG1'lJrn'V'l'lJEJ-:J~tl1t.1EJm-:1<?JmuEJ-:1Virnu rni'V'lm'l.Jl'fl 
q 'lJ q 'lJ 

~ J1 t.1 b'l.J1V111u~ iltlid{'Ylnrn'V'I~ EJ-:iil 'fl11a..J~ EJ bit EJ-:i~-:i bb~ G1muu1rni'<iluii-:1~1u ;;1 m::;uurni~-:i~ EJ~ il 
'lJ 

tli::;~'Yln rn'V'I L\91 t.1 f11u-:i ii-:itr'<il~ t.1~u31u bb'fl ::;i:f '<il~ t.1 bn \91 ~ f)a..J~il m1a..Jif a..J.y;j'u ;nui:f nJV11 bb'fl ::;'f)11a..J~ EJ-:irni'lJ EJ-:i 

~J1t.1bb~'fl::;i1t.1 'V'Jn~rnia..J 1urni\9lbb'flG1'lJrn'V'l'lJEJ-:i~J1t.1b'l.J1V111u,Xu b~EJilmrnibb'f!::;mmibbG1\91-:ib~mnu.rrn::; cu QI 'LI q 'l.I 

mib~uJ1mn\9l~u tli::;'ll1'llutli::;mru 3 1u 4 1;1Timi\9lbb'flG1'lJrn'V'l L\9lt.1rniiEJif-:1m<?Jmmibb'fl::;1rn~1<?JubEJ-:1 
<jJ- q 

~EJu~1tJ1;u1mi'lJEJ-:JG1mu'V'lm'l.Jl'fl'ffl'ITlilliG1'lJbb'fl::; 1;i::;uumi\9lbb'fl<?J'Ubf:i-:J~1a..Jnumi\9lbb'fl L\9lt.1'Li'flmrni'll1'6'V'J 
q cu ClJ q 

~1'Ui::;uumi\91 bb'flG1'lJ.f11'V'l'lJEJ-:J ~J1 mrnV111u L\91 t.1mi'fl1'l.J'fla..J~1V11u ~J1 t.1 b'l.JlV111u ,Xu mitl1u1Timi 1 ~u1mi 
'll q cu q cu 

b~ EJ~1t.11 ~ ~J1tJG11a..Jlifl'fl1'l.J'fla..J1;; fJ ~1-:i bb ~'<il1-:i j::;uuu1mi~EJ-:itlimf:iu;;1 t.1'1.J 'flmni'<illnG1Vl'ffl'lJ11'll1'6'V'J~ 
'lJ q q 

tJ nif~-:11u ~1a..Jll'UbU'U 'i!ia..J L\91 t.1il'V'I mrn'f! bUu~1u e::i\9l'llf:i'Li bb'f!::;tli::;G11umi\91 bb'fl ilmi~ \9l<?Jla..Jtli::;d'.iu~'fl 
"wl 'lJ 'lJ 

mitli)if~<j]1'lJEJ-:1~J1t.1bb'flrn11::;bb'Ylin~EJu~bn\9l~u bUui::;t.1::; 

'<il1nG1fi~~J1t.1~m1uu1mi 1uh-:i'V'lm'l.Jl'f!G1ii'V'l~'YlTitli::;G1-:i~ 11-:iutli::;mru, 2546 '<ill'U1'U 
'lJ 

~m1uu1mi 33, 120 ilt.1 n~a..J h'fl~il~J1t.1m1uu1mimrn]u\?lu 1 l;;bb~ ~J1t.1 h'flb'l.J1V111u -oJ1'U1'U 
'ii q cu 'lJ 

14,233 ilt.1 $1\9lbU'U;EJt.1'fl::; 42 .97 'lJEJ-:1~J1t.1~a..J11uu1mi~-:JVla..J\91 bb'fl::;b~1~1a..Jn'<ilniia..J1u'fl~urnrnvmu 
'lJ 

-oJlu 1u 5 .4 20 il t.1 L'flj-:Jfni~-:i bITTa..JG1'lJrn'V'I ~J1 mrnV111u bU'Ubb u 1m-:imi.y;j'GJJmi::;uuu1miG1'lJrn'V'l<?Jla..J 
q 'lJ q 

bb'U1$1\9lmi.y;j'GJJ'U1i::;uuu1miG1'lJrn'V'l~b5EJ~f:imi~-:JbITTa..JG1'lJrn'V'lilmiuiru1rniV1~nmi\9lbb'flG1'lJrn'V'l L\9lt.1Via..J 
q q 'lJ 'lJ q 

I i.I 2.1 i.I i.I I 21 J. 2.1 I 21 A 
G1V1'ffl'lJ1i'll1'6'V'J bU'UD1i'll1t.1bITTa..JG1il-:J'V'l~-:ie)1m'<ilrn'UG1'lJrn'V'l1 VI ~tl1 t.1 l\9l'fl\91Dli'V'l-:J'V'l1 ~~'U bb'fl::;i~nmi'V'l-:J'V'll 

q 'lJ 'lJ cu 

<?J'UbEJ-:imn~G1\91 L\9lt.1miiltJnfia..J.y;j'u;~1a..Jnu mi 1~u1m1tl~n~1 m1b~1n~a..Jbb'flrntl~t.1utl1::;G1um1~G1'lJrn'V'I 
q ~ q q 

m1G1uuG1uum11~m1a..J;b~mnu'V'lmnG1rn'V'l'lJEJ-:J h'flb'l.J1V111u rn1tlnYi'n~::;~1uu'fl'fl'fl 1urn1 \9lbb'fl<?J'Ubf:i-:J 
q 'lJ q 'lJ 

1ub~EJ-:J'V'ln~rn1a..JG1'lJrn'V'l~il~'fl~EJ h'flb'l.J1V111u 1u;;1umi'fl1'l.J'fla..Jmm1 m1EJEJrn11~-:irnt.1 m1'flmm'fl1t.1\91 
• 1 q q 

J. I 2.1 2/ I 2.1 

6lf-:J'<il::;'ll1t.11 VI ~tl1mrnV111ummifl.y;j'GJJm~nan1'V'l1urn1\91 bb'flG1'lJ.f11'V'l\911tJ <?l'UbfJ-:J L\9lt.1il bb'U1'Yl1-:J 1um1b~f:in 
'lJ 'lJ q 

<jl1,91~u h 1um1tli)u~n'<iln1ia..J~1-:161 b~f)~-:JbG11a..J~'lJrn'V'lbb'fl::;b~EJ'fl1u~6-Jrn1::;'lJf)-:1 h'fl bbu1m-:im1JEJ-:inu 

rn1::;bb'Yl1n;f:i'U'lJEJ-:J Ld'fl 1;; EJ~1-:i~ miif:i-:i ~-:i ~'fl~ EJ'flrurn'V'l~1<?J'lJEJ-:J~ J1mrnV111u bb'fl::;'fl1EJu'fl-r1 
q 'lJ 

fJ~1-:ici-:i~u~fJ 1u 

5.1 b~EJ~-:JbITTa..J'V'ln~rn1a..JG1'lJrn'V'l~J1mrnV111u 
• 1 q 'lJ 

5. 2 b~ EJ~nmm1btl~ tJ'UbbU'fl-:l'Y'lb]~ rn1a..J~'lJ.f11'V'l'lJEJ-:J ~J1rnrnV111u1 u;;l'Uf11j'fl1'l.J~a..Jmm1 

I 

l 
I 
I 



6. b iJ1V1a-11v 

6.1 ~J1t.1G'fla.Jld"bl1.J~rn1.J~t.1u'l"Jn&imd"a.JG'f"llm'l"J bb'fl~~bb'f!G'f"llm'l"J~1t.1<JJ'Ube:J-j 1~e:i~1-jbVJm~G'fa.J 'lJ o I q cu q 

6.2 ~J1t.1G'f1md"blm1Jlf1a.Jd"~~rnl1<JJ1'fl L'Ub~e:i~ 1~e:i~d"~Vl~1-j 10-130 a.Jn . b1.Je:i;bi6u~ 
'IJ ' 'IJ 

6.3 ~J1t.1L~~m1~bb'mn~e:iu"lJe:i-j Ldlf1b1J1V111u 
'IJ 

7. ntimiJ1V1a-11tJ 
q 

' ' ~m-jf1 s i'l"J.G°fd"d"'l"J~'Vln1.Ji~G'f-jif1 

9. n11~1b'Wu\11u 
,, 

9.1 iu~fl'UnT1lPi'1bilth'ITW 

1. 

bbu1'Vl1-jmi<911buu-j1u 

3. ~rn~n 'Vl1J'Vl1U bbu1~~'Vl(]~~ bb'fl~-j1u1~t.1~b~mn1J Ldlf1b1J1V111umd"y;j<JJJmd"~1J1JtJ1md" 
~n~1'1"Jt.111Jl'fl~J1t.1b1J1V111u md"~bb'flG°f"llm'l"J~1t.1<JJ'Ube:J-j"lJe:J-j~J1t.1b1J1V111u 

CIJ llJ q 'lJ 

4. ~ ~'Y11d"1 t.J'fl~b~ t.i~fi ·•md"d"a.J LlJd"bbma.J~-j bG'f1a.JG'f"llm'l"J~1Vl~1J ~J1t.Jb1J1V111ud"~t.1~b1m 
' 'IJ 

3 1u 2 ~u (mlf1~u1n) 

s . ~~'Y11 bif1~e:J-j~1~ ~'flmi<911buumi Llf1i-jmi 1 ;G'fe:i~lf1~e:i-jfftJ1<JJ~1.Ji~G'f-j~"lJe:i-j Llf1d"-jmd" 

b~~eH1~!J~m-a~'3b~3JW1'~n-a-a3J6f"llcfl1W~~·u1b'LJ1'Vl11'1.1. L~bb~ -oJ1u1u~J1t.1~b~1~1a.Jfi'<llmd"a.J "'I q \I q; 

e:Jt.Jl-j<JJm'iie:i-j bb'fl~eJ<JJd"1m1a.J~-j'l"Je:J h"lle:J-j~J1t.1n~;i,mJ1V1mt.1 
'IJ ' 

b~~e>'3~!J~wq~n-a-a3J&t"llmw L~bb~ ~'flmd"<JJd"1'<\l'Vl1-j;e:J-j1.JljiJ&imd" FBS. HbA C bb'fl~~'fl 
• 1 

md"1.Jd"~b~'U'l"Jf'l&imd"a.JG°f"llm'l"J"lie:J-j~J1t.1 1u~1u md"m1Jlf1a.Jm'Vlld" md"e:ie:inf\1~-jmt.J bb'fl~nld"if1mrnlf1~t.J~ 
o I q 'lJ q 

6. ~~'Y11bb'U1'Vl1-jbb'fl~mruori'md"~~b~e:in~J1rn~1~1a.Jfi'<llmd"a.J1u llf1d"-jnld" 
'IJ 

7. ~~'Yllbb'U1'Vl1-jbb'fl~mruori'md"1.Jd"~b~'U~'flmd"&l~<JJ1a.J~J1t.1 <JJ1a.J1'<JJb11.Jd"~G'f-j~ L~bb~ 
'IJ ' 

~l'Umd"y;r w.iu 1d"~1J1J1J1md"~n~1'1"J mrn'fl ~J1 t.J b1J1V111u bb'fl~md"lJd"~b~'U 'l"Jn&imd"a.JG'f"llm'l"J"ll e:J-j ~J1t.J1 u~1u 'lJ 01 q 'lJ 

I 



8. iJ;r~mu-.:i1u;1uf!mu~ 1'Vlmm bbf;1~~<?ib~~~a..i1fl<?im.Jm~ b~e:i 1;1um'":l~<?i1.J1m'":i 
'' 

1tbbbma..i~-.:ibma..if!6llrn'\AJ~1V1~1.J~J1~ 
q 'II 

,, 9. ~1bUU/~~<?i~'1~1'":l1tl'":lbbma..i~--:ibfl'1a..i~6/Jrn'\AJ '":i~~~nm 3 1u L~bb~ ~J,mn~a..i 
btl1V1mmbf;1~~<?i~1a..itl'":l~b~uv..i61e:im-.:i~mue:i--:i'Vln 1 b&1e:iu 6 'fl~--:i 

q 

10. tl'":i~b~UV-Jf;11'fl'":i'lf11'":l~1a..ibbU1m--:ibbf;1n'fl~e:i-.:i~1'<?i~n1V1u<?i 1;1u 1m--:im'":i 

9.2 UN'W nTJ!?\'1 b il'Wn'"1m1:1J ( 'Vi:iJ1m'Vil9l .. ~ l9l 1 :1JbbN'W\11'W"lleh'.l'ViU1~ .. h'l1'W 1 'Wu~~::; bbli\I ) 
q 

I I 2.1 I I 2.1 

10.1 'flle:J1Vll'":ibbf;1~mV11'":l11--:i ~1Vl~U1'Vlmmbbf;1~V-Jtl1~nf;1a.Jbtl1V1m~ 
'II q 

60 'flU D 1 50 1.Jl'VI D 3lU bUUb~U 27 ,000.- 1.Jl'VI 
. = 

10.2 'fll~e:irn6'VIU1'VI mm 

'lfd-1. (;1~ 300 rn'VI D 7 'lfd-1. D 31'u 6UU6~U 6,300.- 1.Jl'VI 
' 

., 
10.3 'fl1'ifu\J~'":l'V11--:iV1e:i--:itJ{ju~md 

'fl~--:if;1~ 50 rn'VI D 48 'flu D 
., 

3 'fl~-.'.! bUUWU 72,000 .- 1.Jl'VI 

11. n11'tl1'~ b:N'Wi:.Jfl 

11.1 b \Ol~ll \l ~ll?l 1 'W m tJ1::; dJ'WN~ ij b01~ll\l~ll?l ~\l,j' 

1) b ~~eh'l~1@l m-a~'3b~3J'Wt')~n-a-a3J&!"ll.mvfi1eH1~J1~m..11~11% 1;66~ 
- -oJ1u1u~J1~~6~1~1a-Jn'<ilm'":la..ie:i~1--:i~mde:i--:i~r;1e:i<?i 1'fl'":i--:Jm'":l 

'II 

- 'fl11d-J~'l'V'Je:J h6/Je:i--:J~J1~~6~1~1a-Jn'<ilff;i'":ld-J 1'fl'":i'lf11'":ib~e:J~Ufl<?i 1'fl'":i'lf11'":i 
'II q 

2) b~~ei'3~1@l'W£'1~n-a-a·3J~"ll.m'W"llil'3;J1m111~11% b%;1%m-a~111~3Jm~1-a ul q 'lJ q 

m-ammn1~'3m~ bb6'lg:m-a~r;nm~~~@l 1;66~ 
- V-Jf;1f11'":i~d1'<iloifUf!~d FBS. Hb Ac ~e:JU6~a.Jn'<ilm'":ia-J d~Vl~1'11m--:im'":i 

'II 1 

~16UUf11'":i 1; 3 6&1e:iu b6'!;1~6~e:J~Ufl<?i 1'fl'":i'lf11'":i ('Vin 1 6~e:JU 6 'fl~'!) 
q q 

- V-Jf;1f11'":i~d1'<il'ifUf!~d Hb A c ~e:JU6~a-Jn'<iln'<ilm'":ia.J d~Vl~1'11'fl'":i'lf11'":i~lbUU 
'II 1 

f11'":i 1; 3 6&1e:iu 66'!;1~6~e:J~Ufl<?i 1'fl'":i'lf11'":i 
q 

- V-Jf;1f11'":i'Vl<?if!e:i1.Jm1a-Jb'fl~~<?ine:iub~a..in'<ilm'":la..i '":i~V1~1--:i 1'fl'":l-.:Jf11'":l~1buum'":l 
1; 3 6~e:JU b6'!;1~b~e:J~Ufl<?i 1'fl'":i'lf11'":i 

q 



11 .2 bl°l~eh'l~a~1-ii1irnTnh:;dhH·.Jt'l 1<?i'w1 

1) 1J1JUUi1nnT"ab;1~1:J-Jn'OJm-a:J-J'IJe}J~J18 
'lJ ., 

2) bbuu-a1rn1ue...J~m-acm1'0J'Yl1..:iV1eh'lU5u~m-a 

3) bbuuu-a~b3'.lum1:J-J~..:i·1"1e:1 h~e:im-ab;1~1:J-Jn'OJm-a:J-J'IJe:i..:i~u18 
'lJ 

4) bbuuu-a~b3'.1U'f111:J-Jbfl18<9l mmf'IJm'\Al~C$1 m~'Yl-a1..:i'G11m-arn'G1'1J • • ., 
s) bbuuu-a~b3'.1U'l"lr]~m-a:J-J~'IJm'l"l\9l1U m-af!1u~:J-Jmm-a m-ae:ie:irn-11~..:im8 bb~~ 

ti ., 

1) 1 b~11::<w b~-'!iJ~3J1m ~..:iu 

;e:i~~~1Lu lbfl-a1~~~18 ~lml:J-J~ ;e:i8~~ ~1b%~8 bb~~'G11Ub~8..:Jb1JU:J-J1'$1-a31u 
;e:i:J-JmU~8rnYJ81J fl11:J-Jbb'$ln'$11..:J'IJeJ..:J;e:i:J-J~ne:iue?"11buum-a bb~~V1~..:ie?"11buum-a 

'lJ 'lJ 

1m..:im-a1bm1~~~18'G1rl~ t- test 

2) m11b~11::~b~"l~mm'V'l r;i1V11'u;e:i:J-Jm:S..:iflrnm'l"l~L~'OJ1nm-a~..:im'$lm-an: 
• 'lJ • 

m-ab;1~1:J-Jn'OJm-a:J-J rn-a~~1u~1:J-J bb~~rn-abb'G1<9l..:ie:ie:in~e:in'OJm-a:J-J bb~~rn-au~rnu~ 8U'l"lr]~m-a:J-J~'IJm'l"l 

. ' 
f d CV d .c::r.. 

12. ~11~~ELUE~~~~~~~U~E~n~n~~~ 

1u-abbm:J-J~..:JbITT:J-JG1'1Jm'l"l bUun'OJm-a:J-J~~..:i~..:ibm:J-Je:i..:iq;{m1:J-J; bb~~~nVfn'jj~ 1;b6~~J1mrnV111u 
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