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LocoMOTION AND MOVEMENT

5ot (2R Gifde fifeTe @Bt Srmcaialn (a3 | gt s Sfen
TR 2ifod Koy Fiol emde 361 | 9 9T G T @ @[,
o5 2lierss eies R aifoq Gb1 ke aig | Biemi(cilia), @reemsl
(flagella), /& (tentacle) Sifn< 9if® A G2 v 3 | Wiz ©f,
23], 53971, fere! St SeieT i3 113 | g 91fs 1 20t 2 sif<as
I | Pl @5z 5116 5e1 (locomotion) (JICET | (UGG, (T, ACal,
T, Aicoml wifr @fvzs aifea [fem wt | RS w0 oifeq F=Tel pemicad
19 AT ARG 727 | TIgSe FhCA, (RN bfern a1 @
(I APTIR S A 90 T2 TR 90O Hecol T2 I | ZI2GIE

(g AZTS AT MRAZ FCS A<k DS S TR REARTE JARIT F I

S 5o T (2! ZfREa9 A ©fF IR FEN | SAEE BN
A9 Q2051 ™I (X Be S 916 HjLFOIE S B (@RI | GG
TR HF G 4109 2 F A7 (@ vz a1fs e, Feea aifecaz
5T 123 |

fifen 2T verwa 49l AR ST 2IeE SRPIR Tl 23 | SR
5T 2 AT, APTZI, AZCIN, 2o GoE Biel, TG Sy i Fehiee
TR I Al 2[qe] 2T 79 AT olfavrs |
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20.1 9if$3 @<= (TyprES OF MOVEMENT)

TR (M2F (FRREAE o gm9w oifs, @@ @R 5 (Amoeboid
movement), (I 9 (Ciliary movement) ST o s (Muscular
movement) 2% (S |

NE (rFe 4! g [ (T @ TRICSEF (macrophages)
I (TG (OIF FoIF (leucocytes)3 GiSR1T sife 2l 501 12 25 2les)
31T 7l e Foeve wfiuce (@ afSi[re) 231 T Ifesw
(microfilaments) T3 (T TR TAMIES Qi 9ife® es! 820 F0F |

LRETS IR SSTES ¢ o1 1 SRS (@S S 13 el AT

CIRRTS ({5 917 (7l TR | AP (@I ([ ST »A-2 7 AT
IS & Lfer-lfet BN Sreq IS 72 I | AZHAT W2 S 1]
SR pemcel @ S 7R 3 |

79, forel wifg ifss oFae (1T 9Ifex 2icaree 291 (o FiT
TR FFolel T O (Afed ©l5 ILFE] & K2 5ot S Al 91foq
Fge TH© S I9ZRE (A | 55 (Fa© (2141, FFIA IS FITOTO «F
5% IR T AIe 23 | G SRS (OIS (T 2FiS, 39
ST, ALCFIBAT LSIET ST IS TP LTS [ g i |

20.2 ¢*M (MuUsCLE)

oM} (202 TWR (mesoderm) #_ Teslfe @t afiy s et | RIGER]
(M23 2T 40-50 I CTTCE. (F¥TIK SRV | G311 Br@el (cxcitability),
BT (contractility ), ZAReS! (cxtensibility ), S fZfegi#iel (clasticity)
i [T @6l R | SRE, 999, FI N 2AER 45 @oie fefe i
RIS [fen (@dle @ik~ sgiae esive fofe S fof wme
(o171 orre e #1172 (1) TP (skeletal) FTFRIT, (2) SIFIET (visceral ),
1< (3) T (casrdiac) |

FFIE ARRIA CAPCAR (2T FFIE ©OFF © A7IFT F19©
8O3 (ATl TIGs | T Tge PRes @RF Feel ey e
3RS (R (91 (striated muscle) @ 2 | ﬁ(.QQ e S 2eltet!
FIToTT Af0eFI ARGITE T TR W2 (MRS afte (71718 @I |
GZER YIS bo [l SNk (MRSRAT ARG w191 Sfe |

SEARSTI (MRS (T2S SISTEAS 2 o1 PTE (F2 HWielet, 2l
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Gi7 faw
o1 SN SREES (2R R | PR (] (@I 2 TR i (S
2| G Pres g (o1 (smooth muscles) A SRS (#M (non
striated muscles) (I 23 | G2 FINER TYO22 A 02| fFage 4
(R AIE GBEE A5 (o1 (involuntary muscles ) S Gl TIT | g3
CPPTIIE AMAIE AW AAfRTET S Sl o110 S “fazee
CFqO A A |
VAT (@ TGS A OF 21T ANCGE 212 Jo A | 200l
WA 14 SIS TG (2 ZUCA] 9107 01 | (148 G2 @S
fZe WYeRE W2 (MR S e FRa @RIE, TR @2 (R iER
(52 |
(o) TG AT W G3ERT 10w FOFaIre Seuie SRt
Y G T (T AT FEES | AT (729 2B F4lfFe Fepiet
(oMTICEE ﬁsiil‘lﬂ oM@z (muscle bundles) A (FRF (fascicles) I B
5If9® O GBE@N Gl FRE (fascia) TINE QRE AKE F G
RN T Ot AR A0 | 2AfSTH! (o TIeBares SR (F¥eE 2N
(5@ 20.1) | 2SI (HTTOBEE ARITFICH 2T SARIT! ANF SAF G2LTE

@ 20.1 @B (2FTIF (oPTIesmR I (T8 ( (2w fod 1 7#17)
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RQIF Tl (sarcolemma) (AICH | 3 RS 2IET (sarcoplasm)d SIS S |
29 R 2SS SR (FRCPH (IR T CIRCR. (R 0GR IR
(syncitium) | TGS A B STl (endplasimic reticulum) 3
QI UG NF @ﬁw (sarcoplasmic reticulum) (AR SR OO |
CoRTTOBCAITT G BTG (I8 2 HIST 2IEr® HAEITSI(F B! B2
O 2 | G3E@ITS W RFACIS (myofilaments) N F3E (myofibril)
@I | 2f O] IFREAeE FP@WE oAb i 2ies g i
(band) ICF | FRCIT SR 971 G2 FA 9 (2R MR @ NP2
(&SIB5 t@%ﬁ’l’*’f@ 9] @W"i‘fﬁﬁ?{ u‘lﬁf]%?{ (Actin) ST% ST el (myosin)d
eg| 1 e9eq A 2 | 2110 2ABRITS G0 AT AR 2RI A0
AT (isotropic band) Al =M12-@% (I-band) RITH | SNRITS N e T& 9IG
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et N s e s RS
-ﬁ' B e s I e O II"'\-' - __ﬂ.
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H #onc |
B BRI
(b)

B920.2 (a) CMToRF 9107 (7 R (TRl (Z0R)
(b) «ft g TmE (g em)
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Gie i@
A@TF A-(@¢ (A-band) I T 2% (anisotropic band) (I |
W27 CHifRy AfbtE weT 7T 4991, ATHAE ANMTGAAE ANF o
TR @I Sqerd] oFa T ©id &1 (W2l A | GF o
ANGFIEE A F[GFIT GeRT® #1961 (thin) (IBANE G2 G
ARSI 7 #I1e1 & (thin filaments) S 21 A B & (thick
filaments) @G | 2SOl [-@YT TFTS Z-F12e (Z-line) TS BfogioF
<[4 QCF RO [F@SEIF 42 19 Sl 3 | 911081 H[GFIEE Z-127o
YD O A1 (2 A | A-R@ES 23 BIJ AfGFIER (@97 NLgetre 245l
M-(I21 (M-Line) N9 @<« G 7T 219 AYE (2 AT |
ATFREARRS “A” 9% “I” @QUER FAPEFE Altes (2 A | 751
7 2 TGS 2B SRHAF FCFDE FIIFS] @5 6T 471 27 W% 376
B9 T (sarcomere) @A (6@ 20.2) | Reiw S@9%e SI6 >1|T£1<D16<1M<
VRIS ~Afee] SIS N6 AGRERT TS O S @i S
AT Fore NHIEFIIITT Nigee 2Twe Afqs| e (2 ACF | 6
A GPICAIRE 14y 2193 3 51 2w AfGPIT 7191 FIT A1 JF 1 (2 AT O
H (&1« (H-zone) e |

20.2.1 ALHHEl 6o 910+ (Structure of contractile proteins)

2T STo! ‘iqulﬁbd (9157 ) ©@2 AfHe] TP 215 AT AP oI F (filamentous)
G 15 | 2f ST F-ag ez a2@ian At sifsTsi (polymer) S 2@
G (globular) @5 WS GCIIAT (monomer) PR 51 | F- «35ioea
W"‘fﬁ@fﬁ TSI T (tropomyosin) <IN S+ @ &b ToIe] ©% #Csl
ol AICF | oS few] o s LSRG R G’ (troponin) «E
Wi Ay (i Afbr [RifRe (2 A0S | e G2 e @b Sl
‘ﬂﬁfﬁ‘_\l OE© 2F W Tee1q AfG ACHT B (active binding site) © A% A2
i Bif <10 (69 20.3 a)

fSCs! RTed (aIF) TR N Rk =@M 26 | R s
(meromyosin) «I¥F I2CS G 2o sTaletifal @B 9w 1w 51 (Bg
20.3b) 2lfSth! (=S wh! wmgsld sial 2ite @b 56 AR IS (IFTR
3 I 91T (N el (heavy meromyosin, HMM) (JITH i<k GGIeT (e,
qF Aos (W Tee (light meromyosin-LMM) | HMM SIR#((GI Al 51§
CRIRTes 1 i 5 e Sk o [nE reee 3@ [ Aifes]
T €1E. AF O 2@ AT 729 211 AT @RI AT,
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o AT
ATP v‘f:mwm—lfi e
| @A
(b)
@203 (a) 4t a3fon o8
(b) ciST ST T (1RSI et

3T @b A2 (Cross arm) @ITE | ARTAR 3 SIHCDI Wiy Afey «ivlas
(ATPase) G712 ©I< 3T ATP I FLCTZA (binding site) SN o
AGT B (active site) (@ AT |

20.2.2 2 ALFIOASR 2Tt (Mechanism of Muscle contraction)

19 ©% 9 (sliding filament theory)d @RI (2P (B LG
SBITOF SIFTSIE AN FA 211 TR | G2 O NS {196 Il ] TGRIE
(Ao ©1J 31 2o SRR ST AR (sliding ) (SFS1Z (o747 SRS
FHLCRIG 0B | (I (219 FIY (motor neuron) I TRACS FH ﬁ@\oﬁ
@S GBI T (signal) Al (ST (o1} FACFIDT 2T oS
2T | (2T FIY GUIe ST 2K 97O FH (Z 4B (K] OBEIF Al
@Bl (21T (3G (motor unit) ([AIF 2T | (2T FIYOET S 3T 191© SG©
02 94 (7Pl TRTIFT RIIF TG ARCIITZAF FY-C2M1 Al Al
R eaIq S5 (neuro muscular junction) A (ZFF-2E el (motor-
end plate) (@E T | G Al Fovo SRl @I TR Ao @i
T AGIIF A FY (2T A OECEARGIF (neurotransmitter)
@f55iZeF a3 (acetylcholine )6l (I W<k (HTTOTT BTF (=TS G
G @4 (action potential) V[@ o3 | 3 TSA! (N3 (ot ogces [@fs
T SN QIS (TR SIS G TR | (AR S ATl
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G few
Iz Giod 0Ee 26! G5 THes Bl BTG 157 (FFTRAN IS FI S
FeTe N T d ORF <2 24 AGY B & I | ATP I SoTe#/€oe] § FoTo
TLd 2l (Hydrolysis) | *If& 921 FF Teoq (@1 W3 e ©QE@RT PR
(head) SI*2 IF CYERITT TG AGFY FINO bl MFICNY | TS
(cross-bridge) ‘Fﬂ% IR I& (2 7@ (bg 20.4) | G3OIE RIS L‘l{ﬁ%ﬂ
TRERTE A-IF NGRS BIf S | G2 GFHARRE GO & 7 #1201
SFSI9CH B ATACE 99 ot 3 2 4w @3 vl pio
IOIGICOICRE Ao (@57 23 | ST T4 2171 G301 1% (3 (oHTICH!
5 2ete (wiefle F<eFIea) 19460 5 20 afne A 2GR o «is A
(fo@ 20.5) | M TACGIE G Torl-TI2-FRF6 (ADP) ST SIS FRFO
(P) @ 7 577 &AW YF W2 | G5 T ATP 77« TS ST (2
AT S TN (PIex 39 =26 TR | (6T 20.4) | ATP ([ART S-S0
SNCFT T BT R (19 910 O S 2@ bFFIE (7 4T
0 @b ©Bs fofer Q1 Afem e SIS 2 | (R SR
Ca* B AR HEHe FHbte @Rl o1 92 i ol 2 |
Ca™* (A 7719 A7 BRI 2 T #10al 31090 GO OIS Al
B 5o N i ew | 2ieeeTe 2" SiEa@is ieed e sREite epiei

@204 TG 5107, TI4 5F4IS SN S (19D O |



5O I o

(I TS A3 IO (IR [N SR =117 | 93 (aNieh2 [RiGida s
CHRTICSW (0191 ([CE191 23 21103 | A A CHRTIRE FARCFIb] 2o7iEe 90CE
21133 (51a 1A %7 (anaerobic respiration) (2 CFRE%?E 2T (lactic acid)
ol T AT e (PRTICEIE 19 (fatigue) SIed I | (PRTIEITS
2R TG Gfg 61 7991 SRS A FE F1RT 77 6T AL A |
G (#TIF T2l (myoglobin) I #ifFs1 @R AT @2 (NI FEpAl
MR | @2 (PTITRIRS 961 ©F (red fibres) € [@ITE | G2 (AR W25 F @

I band
H zone A band
1
s S - $
< I'I'I'I':'I'I'I'I I'I'I I':'I"I'I :: |I|1|rll:rlll1|r| |I||_I|I:I| Inlﬁi
m _1:: I|I|I|I|:|I|I|I|I ||I|I|I|:|I|I|'|I = LI I B L L
4 4 3
Z line Z line Z line

: e F Lk 2

W % ket £
[ LI I O I LI B | £ IIIII|I|:||I|I|I |||'||='|I'|I|III | S

3 3

1 5

W/TEE '_EEI1Ir|"||r|I T b |||I|#I|I|I|I ,I:I.I I, ,IIIIIIII:II IIII::_

Ao .lll = L IIIIII.|r|I|_I bl L I IIII‘ —

<5l R i

5@ 20.5 o Ao T3 et ©g (sliding filament theory)
(FoN Afait aif = 1 #Ifbene H A1 e i)

(mitochondria)8 T(2® &R ARG (I T @ G2E@IE e @feifEsie
e SIS IR FE ATP BT FRQ 210 | 93 (PTERITE GIEE
RS (2M1 (aerobic muscles) € @ICE | SRS FI (oM SIfew
AT TR 2AR 47 FE AR GBEE <o 79907, ETRE DR (FO0E
(white fibres) (JICT | G2CATS (A1 2T FIGAN AL O, (5@ 231©
] R NG [T AR 792 | GBEIE *f@ AR AE O[S
R evige ST |

363



364

&9 few
20.3 I 9F (Skeletal System)

FIeTog [FGA 21T (bone) SN (FLOETN (FEANZ (cartilage) T Q2
FICAF 9ifFe | (z MYl 5ifeT (Fge @2 ©TF «F Sleroll Thm
2 | 2T ZCHIRRICE (@I T GIRIE (AR O ORE 2e@auE
AT RIS FHE A SR GRICGH! 2T Al 9% 9 &FEEE
25 gl Ko ST Sl | 22w [ge (S siege ST &1
(matrix) 25 A =S B 27 5 o [Ryw s@aHa 5799 (chondroitin
salt) 4 T Fg TN (pliable) 2T | MTHZS G2 SECG! 206 T T[T
W (FIGETI (FINAEE 40e (22| 93 THEHF 15! Slore ©ls F4
(202 | (AE— SrF 13 I (axial skeleton) S TARNT FLFIE

(appendicular skeleton ) Tl SRh! FFIE |
| #5151 1 FDIeT oI

[REFRCIIE
(oIZDIET oI w29l A1 T 2T IR
oI AR A QeiRE oifR
e Al (e @ty
| — iRt @ et
BTy RIGESIEEIC B
3l ™~ o
S0 SR
aT -,
S5 I - fmy
RESICEEY

@ 20.6 3 TS ST Ha T 2mi

SR I (129 YAIFS A 80 TIE ZTE 9IfI | ST
(skull), ("% (vertebral column), ©GEIfE (sternum) SN FINZT (1ib) &
SRR eI 915 | SNSTAICH! @ 49919 20T SifFe FRIT (cranial)
S JANGH T (facial) | @2 ¥2 [ I 22 THA 2T AT | 371 foows 8
o SElw | 3zre IFEs wIkEl AT T, 5N wIke 4 S |
FNSTARAIGR YT FICE 2B 14 Tl [T SAMITIE JLASFC! 910w




o 1 o
(202 | 32 51254 (bucal cavity ) GCFIE FFox
(base) TH© AF| ZIZIT FqINT Q<
U-SIIFR3 TG SRR SRR F9I08
[l 2 | NS ST fofwe 7 2T A
-(WfeTaZ (maleus), w (incus) (< CQ’*’[Q
(stapes), G2 ST GrFeTCal o SFH (ear
ossicles) (T | 45! RRINRITZ % Al Al I
(occipital condyles) I SRICS FTISTAFICH!
CRMS ACFANE 82177 SR*e aifel 2T,
TR AR ANECAART BT 17 ST
(dicondylic skull) T |

WA (729 SBI (S 2 (T
(vertebral column) TieTe (69 20.7) 26 TIs
AR Afeere TR (vertebrae) SR | 2
AGTAFAT [TROT ST 2171 AT (Z
(TEIICT Y FICC 5157 I | AT
IO B (TR AT T SR A<
WWW@ (spinal cord) #I¥ (Z CalCR |
AL FHIFPICOIF BeTZ (atlas) QI S 8
ST {2 I oIa (TCe 7% 2
AF | CRVSTIES SR 2] oS Fi
St EN\J[\@CW (cervical-7), T3 1 3IDS
(thoracic-12), ¥F1e Il «*F (lumber),
FAIfere fGFFIT Al (=@ (sacral-1 fused)
I Aere 7RRIZ A IR Seere
©l9 11 (202 | R SNMSE 2 bR EN
BN A2 AT (coccygeal-
1fused) STRISIE AN | CIRAGTITE FIIITCGE
T WA, IO SN W, =i
FIRET (ribs) @ =N #fda MA@
21 1T NG 02 A | SRR A B
(sternum) 5 SRS RISIF THFLEAS (AINCS
2l GbBI (HCo(B] TN |

@ 20.7 GRwe (Gi AR 7=7)

@ 20.7 T 2T =irE =% Plge
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5@20.10 @t AFIvF SE M5l AR

Gi7 faw
TS 12 (@R FINEC AF | 2dfS6!
FITIG (57T, Area == A
(TS 151 T SIS 7 FI(e1 OFIf%a (1Ce
e (2 ACE | TN oBIN 2T 73 AxoD
(articulation surface)?TF A IIIF
JiZEcre Al RS (bicephalic) 36T IR
23 | 94 MO (A FNLTS 2Fe Il 2
(true ribs) GACE I‘j@ﬂ AVS 3@ TF
FICIFFE G SN SRF 1 *ie @3]
TR (e QW (FEES (hyaline
cartilage) STRC® I AT | ST, < A<
N FIRRC (@2 (sAeGRiE SEifea
ce Fifel i QElw @R wEce
AN FIRZTT F9® TE (2 AF | 93&@F
sifRies SRbEiwaige I wUg©
(vertebrochondral or false) FINET @I |
C1E9 M (Teffe Gl wiie i FIEe)
SR e @ (27 AE AE G2 JOleTs
2T (floating) FINYT @I | IH 17
FEFFIEE, FINZTCET W SRA FoF
el % 9169 (rib cage) 7{@ sz (oa
20.8) 1
(M2F VR QTR T 3201 @@
(giradles) sTaaIfal ARSI FRFIE ‘*‘[@ =z
AfSC5! 2% (limb) 30 TIsT T 9IfFe (202 |
TS I T2 (forelimb)© 2F! BT (FITIEA
=z 29feFIE (humerus), a&zmﬁi
(radius) SN<k S@AEDIE (ulna), TR
(carpals 8 ©eT), FI=I[Z (metacarpals 5 ©iF)
3| 2OF TR 2T O SR E (phalanges
14Te1) (59 20.9) | A SO A #{*5IAT
(hind limb)® ! QG (202 ©H1E Al
TFRT (femur-(729 SGIZOE 1196 26),




e S 95
SR9f% (tibia) S SEERAIE (fibula), @I (tarsals 7 TleT) A SFFC
(ankle bone), 2IMFIfZ (metatarsal 5 i) =< Wi@ﬂw (phalanges
14 TIeT) | @5l e STy 21w At =99 6112 (patella) SJC! FYLI I
I A |

T BF (pectoral girdle) S (RN 5@ (pelvic girdle) 3 @0 SIa#im
(upper limb) ®T1% #6515 (lower limb)J SFEF ¥ FFIEF 0O (S #9012
N | AfSCH! 5EE VB! AN STl 91f5 | TFba< 2fSTh! ©ICe GulEE
F9I1% (clavicle) Nk WTTFETF (scapula) (f5F 20.9) 2NTF | SGTFF o
vz #4f57 T 41 @B oDl TewRT 2T O 3 fAeln o
AT FIERITT ere S-FS | Greibl, faeaFe s PR e
SRR B LB SRHACE! (A1, spine) €GIF (5Cs6! 2T (T =A%® 0T
N O @ GF T @I | F2 Tiel 3701 7970 7191 I@ AT |
G TS SeTICe A SOOI (27 2 912 (glenoid cavity) (JeTl 2 <
3oz A5l eHIZ (humerus) 9 SO &4 Fifal FIHT ALTI9ES (shoulder
joint) A 20z | AT FFED HIE Soge qoE #les 2T | @
T TS AARICS FHE (collar bone) @I |

N6 EF gl (M1 =% (coxal bone) sif5e tarz (foa 20.10)
ofule @ wifzre foRowe Te 2o (ilium), 3% (ischium)
W% PI8fR% (pubis) I (T 9f0® (2= | @3, fefieu 2o [ wk*®
AL Bl SR ©fe @6 CEH(:@G'RF{ 1 GUBGIRENN (acetabulum) SN
sifeq 9% (arz BT 3Co2 &= TG 12 719wtz | (=ifiva= 7!
w2 wifz w19l aifel B8RE (pubic symphysis) 3% Ff0z W% 2 w@Tw
(@ISR (fibrous cartilage) 5if5e |

20.4 7t/ (Joints)

23 R O sifde el vel A1 aife sfRtet AR d@s |
BT 9IS ZTT 2141 9)2i< 723 | 2 AR YOIeT 21T A 2T BN (FIeEa
&S AL Ze | R ATHC SNeTF (fulerum) BB I FF GIEERS
IR 9% T *IfG, AR Tgere o FERl 23 | [Kifon F77 8sie
fofie 317 @2 ARIE 9IS Wi SR AE | 1o ev7e fofe R AT
e 2y o1 1S @5} T4l (207, GBI T TGN A (fibrous joint),
(IR A (cartilaginous joint) SN 512+ T&# 7= (synovial joint) |
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Gie i@

YN A @IE (] 799 91O AW TS | <51 71 271 B!
05T A GO AL FeTICS FBI9 (suture) 9l IS T, ARSI
Al (FAE S I |

(FIEE AR ARER (FINEEE AYE FE | (TRNST
G5 SHIR(E A YOI T (SR G2 AR 7SI 2 | 92 AR IO
AT o A2 B |

bz foxle AAfe qoie TITa A9l o Sers M 2Af9)ef
Bz TeRe 9123 (synovial cavity) 2ICF | @3 461 AeHIF IS Bize ST
HAfRea AT 9IS 2wl FE A1 | G2 AR beTe TR FKF ToAfe (727
I SR91 KSR 7ol Aol 7217 B | s 2ERe A% (ball and sockert
joint, el eHIE S TF vaq Were ), T Al (hinge joint, Tﬂ‘@? (SRTS),
YAlel I FIeT Afeh (pivot joint, CBFIZ N GfHZ Mere) [ A (gliding
joint, i« JHFIRTT WS®) N 2T A% (saddle joint, NI SN
JUTglR FIoEs Aere) i iz fexemisa g Snigad |

20.5 (o N F3F e 9@ @R (Disorders of muscular and skeletal

system)

gt (afeg (mysthenia gravis)s 2 GFeFE TR KB | 29
TS FIACRT FLR19EE Lol (2 76l Sloisl (7R B (74719 SRarre
2

egeTq oG fF (Muscular dystrophy) 8 2 FF/E ©FF FTCSIF
IR 2[ 9T Giied [TH |

B (Tetany)s (TZT© Car+ I AR S T (2T FeT0 (PRTIERIRE
I Ao (ZIRNGIEE BT a7 |

weelEfR (Arthritis)s AfRERT 2z 23 |
Q31'@@"’13@((Osteoporosis)% IR 7 & 2T S ToT© 2 IS AfEe AGE
(ZIRICH! GF T T2 I | (MZS 2FST 2R AT ol (@RIBIS
BT G5! T |

9MeB (Gout)2 TCRT URws F{6<s (Uric acid crystals) AITS Gl (2
[Saach




BT T ST 369
AN (SUMMARY)

AFCAIRR SIS 2ATERS 9ife G Srarcaial @y | @b gliemsa e[z ofs, @
5/, Sied i 1 (i, 512 (T, #iw =T aifs 2NFi@iE (et sifeq Tuae |
AT TRFOSIE GIIZT 511 SIBL S OFNFE b1 (e | Ay, AAEH,
AT AR, LGl GATG BT, Seyat 210!, *@1 2[a1 e Telicrse! nfirg
A G- SRS 51 I |

NROREREIE AT oifs, @ oife e (o] ofs awlq 31 | 57 =i
T I 4909 9l 0 (PPTICAIRE ST @ TS A vaaie o | S (rRe fof
{2 | PP (0O [ (2T GiT® (7 A | (3@ Afves Wi
e (@RS | SRR CPTIEE (12F ST8elafs 43 SRAEIRT SRS A SN
GBI e O SERF | TMCARTIEE ZmioIeq (oM | G3@F ([QRF =i
ARG N BB | (P IEIR Bresreol, ACFBTol, 20! 31 (BfozioTel
9 IR |

(PTORER (MR 93 *[IRSF (95 | AfSE! (oMTToRE ANTIFCS Aleero
SR (FHTTORH! R | 2AfSCh! (Mo eFITo2 (HTRTeIE e QIR I
sl IR (A5 A0 | LRS! RRCRIRRIRE Tl ©lo S et e
51f5® " A" -G AF SN ZAR AP “ATee G oo FFAIGT GO "I - 45 75!
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