111 B.Sc : Animal Physiology and Biochemistry

11 unit- Material in Tamil
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BITeTSleLEVITEF 5T LILN & 6iT

BreTleveud & ILILNG6T 3 6V6vE HTETLO6L &L & 6T (@) 6VHhIen S

QNG G: BmeufleL &I LILNG6T 96V S & EH& T8 G &IFLILNG 6T, 9L BIF eID:
endocrine glands) 6T60T LIEMGU HITLD &F I8 @D @) ULIG & BITHeM6T, [HIT6T Mg 6 enmL ma &
HLESTIN6N, CHTIQUTH @ T&HEHE5H 6 H6v858 L (H 2 L6960 L6y LIS 8 Ehs G0
@I &rUUl&seTT@LD. @66l 21558718 Q5 M&S uller
SBIGBIGETTGLW. FalDLF &L, &L

&L, &HemeorWilD, @eV&s1D, llh&H e, CHLuF &L, @eneorGosL UIg

&, UGG S6VMINGr, 2]600T600 1&HE STLI1LY 2,8\ Uleor LD 2 L 6916V 2 _6iTerT
WSERW BrearTdleveumd &JLILNG6T LG WD. SUF S&TUL Immib SUICLIMS S 6N S
G Wemel BIFLEFTT BTeTLieV6VTE (neuroendocrine) & JLILIN & 6T Qi & LD.

QIETTEE L0MHMILD Q6T Flemd LDMMHMMBIGHET GUITETM 2 LM Q& MEIMLIT(H & emerT
BreTleveumd &LILN&6T &J&HE&G0D QUWESHT LG LILGSSIH aTmS.

QW& GBI 16T 3i6T6) Folq 60T TCEVIT & 6MIBSHTCEVIT BTerLileVeVTE & LI GBITUIS 6T
o _(IH6UIT S 60T MeoT.

PITUITARY GLAND

BreTleveumd &ILILNG6T 606075 6m & W LD pituitary gland (16V6V S CLOEMEITLILY. &
FrUl) ehGLUGSHF QEFWMUGST, @S BIeTilevevTs & W adleor
BLSSIBT 6TeTMenHE LGS MSI. @& LIL_ L meoof] ojemailev eLpemerudledr

I LILIGSH U L60T @)6m600T[H&! &Hmevor LILIHSR M.

&uU& &rULulleT &gILIL &6

eLpememwlg.& &LiLNudledt (et &3IL1L 419 CeoTmemam CLImemLIF 6rv
(Adenohypophysis) eTedTmiLd, LedT S&ILIL Bl CTmemamCumemnLIGsiv (Neurohypophysis)
6TEOTMILD SIMPSHELILIHH M.

/19 C6oTITeMEUD CLITENLIFTV @) UGS IB ST 626G LILITHID G FILIEVS@BLD

1. euemp&sH @us&BT (Somatotrophic Hormone): @bh& @ WEHGSHT QUITSI6UTs
aeTIFER WS &L HLULMSSHUSTEH 2 6TerSHl. @)560T &H6MMeUTerT SJLIL&
ST OMSF FIMIWEUTSEHEHE, aUETTFFIE G6TMI& G6TeTs &6Temlw]LD,
Nensg FAMLILIS SITTe0TNNS &HS5n&ECUTHESGS, eueTiFR GHS!
&5 Setemlowld gOHLBGI M. QUflWeTsHEHES G GLLen&H s
FTLILN6OTITEL 6M8 &MTELGH6T, BLOSHH TN LT UIemel [H600TL_&T5
(25CIMBL&HEY) jemLouLD.


https://ta.wikipedia.org/wiki/%E0%AE%9A%E0%AF%81%E0%AE%B0%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BF
https://ta.wikipedia.org/wiki/%E0%AE%9A%E0%AF%81%E0%AE%B0%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BF
https://ta.wikipedia.org/wiki/%E0%AE%87%E0%AE%AF%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AF%81%E0%AE%A8%E0%AF%80%E0%AE%B0%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AF%81%E0%AE%B0%E0%AF%81%E0%AE%A4%E0%AE%BF
https://ta.wikipedia.org/wiki/%E0%AE%85%E0%AE%95%E0%AE%9A%E0%AF%8D%E0%AE%9A%E0%AF%81%E0%AE%B0%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BF%E0%AE%A4%E0%AF%8D_%E0%AE%A4%E0%AF%8A%E0%AE%95%E0%AF%81%E0%AE%A4%E0%AE%BF
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AF%82%E0%AE%AE%E0%AF%8D%E0%AE%AA%E0%AF%81%E0%AE%9A%E0%AF%8D_%E0%AE%9A%E0%AF%81%E0%AE%B0%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BF
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AE%AA%E0%AE%9A%E0%AF%8D_%E0%AE%9A%E0%AF%81%E0%AE%B0%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BF
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AE%AA%E0%AE%9A%E0%AF%8D_%E0%AE%9A%E0%AF%81%E0%AE%B0%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BF
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AE%A3%E0%AF%88%E0%AE%AF%E0%AE%AE%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%9A%E0%AF%82%E0%AE%B2%E0%AE%95%E0%AE%AE%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%B5%E0%AE%BF%E0%AE%A8%E0%AF%8D%E0%AE%A4%E0%AE%95%E0%AE%AE%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AF%87%E0%AE%9F%E0%AE%AF%E0%AE%9A%E0%AF%8D_%E0%AE%9A%E0%AF%81%E0%AE%B0%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BF
https://ta.wikipedia.org/wiki/%E0%AE%87%E0%AE%A3%E0%AF%88%E0%AE%95%E0%AF%87%E0%AE%9F%E0%AE%AF%E0%AE%9A%E0%AF%8D_%E0%AE%9A%E0%AF%81%E0%AE%B0%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BF
https://ta.wikipedia.org/wiki/%E0%AE%87%E0%AE%A3%E0%AF%88%E0%AE%95%E0%AF%87%E0%AE%9F%E0%AE%AF%E0%AE%9A%E0%AF%8D_%E0%AE%9A%E0%AF%81%E0%AE%B0%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BF
https://ta.wikipedia.org/wiki/%E0%AE%90%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%8B%E0%AE%A4%E0%AF%8D%E0%AE%A4%E0%AE%B2%E0%AE%BE%E0%AE%AE%E0%AE%9A%E0%AF%81
https://ta.wikipedia.org/wiki/%E0%AE%85%E0%AE%A3%E0%AF%8D%E0%AE%A3%E0%AF%80%E0%AE%B0%E0%AE%95%E0%AE%9A%E0%AF%8D_%E0%AE%9A%E0%AF%81%E0%AE%B0%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BF
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AE%AA%E0%AE%9A%E0%AF%8D_%E0%AE%9A%E0%AF%81%E0%AE%B0%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BF

2. GaLWE &rlilemws greor(hb @ W& &I (Thyrotrophic Harmone): @h&
s QWEGHT CoHLWE &L eusTIaF e s SEmevorlq, C&LUIF
&L @uwa BT (Thyroxine) 2 MHUSH el AR &FERMSI.

3. 9|evoreonf 8L L|mevollemnlss Srevor(hlld @)W &BI (Adrenocorticotropic
Hormone) : j6VBLmerIe G medT (Aldosterone) LDMMILD ST CHFMET @)W & BT
2 HUSH e @S STeooT(hPeTMS!.

4. UmeS&&meT 2 WIFllemuws STeooT(HD @WISGSGBT: QLIevoTas6rl6v &y sl ul 6ot
LIMeS & & 6T evorL& SILILIuN 6T (LB TeUem LU S SHITEUOTLY. {600TL
2 HUSH W HHEFERETMS. ASHCLME, 600660 el
9 (HOUTSHE6VE HTeooT(HH MSI.

5. SUTL 19606 mI @UISGBT (QL6vT) 3eVevg @ emL Uil HF QF6L&HmeTsS
SeooT(HLD @WEHGSGBT (bev0r) : BymLilwer Limeds&Herfledl(phE 2 evorL LD
QaueflGuMIgev eTetTenIlD 3j6vorL (RGO Bl&LDIMEG L 1q 6m60T FIMBI
QuIsEGHY
LweTU®GSmE. F&HCTmEeor (Estrogen), LIGTTG 6L Grmedt (Progesterogen)
(NS EVITET GILIEtOTEMLD @) W& & BIsserfler 2 MUGH &G QL CHTRMS.
160076160 @ e UT_(H&F
QFLSH6T, LeorenlDUNLISGHBITer @ T&HSCHTFSASCT T (Testosterone)
QUG HMTEF FIHEF Q& LG 6T MmeoT.

6. LIM6L &JLIL Qu&& BT (Lactogenic hormone) : @& GlLIsooTS 6160 LML
FrLNuler aueTi&FS InMHMID GBSl QUMMIMEG LI L6oTeory, LMV
2 HuSHemwd Smeoor & .

Bl Crmemeuy GLITenLIFaV Q) UGS B T&6T 62608 LILIT(HILD
CIF W V& @BLO[C) & ITE]

1. SEFCLTF6T : @eualls@&GBT GLesH6flev SIpLIemnLMUIEF & ([HE S W|LD
alfleuem W& QEFUWISID GLHensLICLIM BloLeneal ellengelLh &S HeTma.

2. eum@am KgsHFer mmid Abiss®H UL @uwse BT (Antidiuretic hormone) :
@QBS auemnd QUEHGHT, BT WeT 2 MlehaFLiLLa|lD SLF&HE wmer Soubengss
GMHE 3jeTelle 2 MLISHF QFUIFL 6D 2 MISI60600TWLITH @) (HHHMS.
G, QUSSEH GLTUSHMETE FHRSEF OF LS QISS AWSS550S
AP &FE5HF QFUIRMS. @euallws@GHirflev LTEHLILG6T gOULl H&F
FTLILN6T 9jeme] GemmubCuUnsl, Wenas Biflfle GBIl (Diabetes insipidue)

2 GOOTLTHRTMEI. @560 &HMTeoorlomss, S by Brss o5& 3j6Tey
Qeuef W mIS M.


https://ta.wikipedia.org/wiki/%E0%AE%B2%E0%AF%82%E0%AE%9F%E0%AF%8D%E0%AE%9F%E0%AE%BF%E0%AE%A9%E0%AF%88%E0%AE%9A%E0%AE%BF%E0%AE%99%E0%AF%8D_%E0%AE%87%E0%AE%AF%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AF%81%E0%AE%A8%E0%AF%80%E0%AE%B0%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%88%E0%AE%A4%E0%AF%8D%E0%AE%A4%E0%AE%BF%E0%AE%B0%E0%AF%8B%E0%AE%9A%E0%AE%A9%E0%AF%8D
https://ta.wikipedia.org/w/index.php?title=%E0%AE%AA%E0%AF%81%E0%AE%B0%E0%AF%8B%E0%AE%9C%E0%AF%86%E0%AE%B8%E0%AF%8D%E0%AE%9F%E0%AE%B0%E0%AF%8B%E0%AE%A9%E0%AF%8D&action=edit&redlink=1
https://ta.wikipedia.org/wiki/%E0%AE%86%E0%AE%A3%E0%AF%8D%E0%AE%AE%E0%AF%88%E0%AE%AF%E0%AE%BF%E0%AE%AF%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AF%81%E0%AE%A8%E0%AF%80%E0%AE%B0%E0%AF%8D
https://ta.wikipedia.org/w/index.php?title=%E0%AE%85%E0%AE%95%E0%AE%9A%E0%AF%8D%E0%AE%9A%E0%AF%81%E0%AE%B0%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BF%E0%AE%A4%E0%AF%8D_%E0%AE%A4%E0%AF%8A%E0%AE%95%E0%AF%81%E0%AE%A4%E0%AE%BF&action=edit&section=8

Thyroid gland

HWHSIL LGHUNeL GreveuemeTuilesr @ revor(n LmmiGerlaid Lis&HESH MmES
RETMMTSH @) (H HHILILHmeTd G185 Meoor(h) &mevor LG SiemwliliinG CoHLwE
FILUL eteorQuUWT. CaLWE &rLUlwsSBT (Thyroxine) @M@ S TeT &SR M.
@FFTUNwWsG&G Bl Gt 9flevnd GWITLYeRID &5M6evor LiLI(H &) 6T meoT.
@FFTLULNWMTETS, 2 L6V aleTI&FRemW DM NS LOME LI LI LILIGET &ITJe0orLDMss
3L,EHENL QUISGSGBT eTeoreld GMILILILLIQUMIS M.

LI 6ooT) & 61T

GasLWE GrUwsEGHT, eueTIFensd IDMTHMEeNS 3H & lEHarmsl. 2 L 606t
QeSS BTGNS SemeTQF IS MS. H& eueTi&FR mmild Wwrmiuim@
LIS S HTeooT(HHeTME. GLOSILD, GHH U6V HGWITIYET LDMHMILD FTEE6M]
3jaTemel RUWBIGLILMQSSRMS. AmMIBIsHs QFueuLITL e WD, AouBiLl
GUMTHMS WD HLOLUUTL(HHG6T aUSHHEHRMS.

& MUMTBHSEITITEL 2_600TL TG LD 61 6m6IT6Y & 6T
CHLIWF FTLILI& S emm GBITIL (Hypothyroidism)

G LWE &IUNwWe GBI 6T @Gemm STLILIS &ITJe00TLONS, (N6 &(WDHSIS HLOEM6V,
G6M aETIFeng LDMMMLID, 2 L6V eUeTTFHE Genm GBHTUI (Cretinism) (LD 6VIT6OT
&emUTH&6T LM & 6edTmeoT.

1. (PETHWSSISH SLOM6V : 2 600Tedl60 GUIITIQ60T LIMMITE G 60 MUY
@HCHTUI 2 600TL TR MSI. @) 5607 &HITT600TIONS, &H(WSHSIL LUGHullev CamL g
FrUL efmIs & s mevor LiLI(bILD.

2. WOGHIQLIDT 6Tt MG ELILIHID GemmeusTFFend WMHMa Genmuim)
QuUlWelsEr&HE gHLUGIRMS. GemMHS eUeTIFens LDMHmeisld, 2 L6,
OB SIeYMmIS &meoorLILIH &6V, 6Tl AFH&HILIL, CGHITV &19.60T5 560600,
GEMEUTET @SUISSILIL], LDEOTEGFTTEY (LS 6VITeT MG ml&seT
@5 &6MMLIMTLLIT6V [Hl&5LDER) 60T M6oT.

3. 2 L6V euemiER& Genm GHITU : @& Finflweurserflev &mevorLiLI(BLD.
@BCHITUI LITHLILNGOTITEL & 6TeTS 5 60TenLD, LDEITEUSTTEF & &emnmum®),
&emmUTHIeLU LIMS6T, BT&HGHS S([HHSIH6V, CHITEL S6TI6SH 56060 LN
W5 MG M&6T 2_6vor Mm@ Lh.[!

CHLIWEFF[TLIL] 1o)lén& Gl (Hyperthyroidism)


https://ta.wikipedia.org/wiki/%E0%AE%85%E0%AE%95%E0%AE%9A%E0%AF%8D%E0%AE%9A%E0%AF%81%E0%AE%B0%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BF%E0%AE%A4%E0%AF%8D_%E0%AE%A4%E0%AF%8A%E0%AE%95%E0%AF%81%E0%AE%A4%E0%AE%BF#cite_note-Science_book-1

GasLwWwE srlilwseBrlear Wenag sylilfermev, Wlendsulmer eueTiFlens
LMMHMLD, 2 WT Q&S (WSS, LULLLLL, N&SHWme: alufg e, ereml
GMMEY, HEMETLILIENL &6V, &Hevorsserflev Lg1g a1 GUTeTmenal 6 MLIH G 6oTmeoT.

Para thyroid gland

@emel CoLWE &L 2 6TCaT @) (555 60TM60T. @)6menol @)\uldh & B
(Parathormone) ,&mMeVE GL_Tevfl 6T (Calcitonin) QL& W QUG GHT @)MI&

2 (HAUMSSHLILIH G TMmET. @606, STELVEWLD aueTTHens LDMMMEnSLI
LIy Lo 8 69 60T M 60T

MGG Syl

@5 W SR 6T LDV eMBHH (HEHGLD QLB BleooTBr jemL0LiL] NGOG
FILULNWMTGSLD. @& SO LDTEF 60T 6TetTenild @) UlS&GBIflenerd &8 6T msS.
MSQMTHRET, CHITU QSTHMNBHE LIMSISTESRMS. CLOSYID, eMGLD [H60oT6l T
(T lymphocyte) GaumiLim(h) emLalend s Hrevorell(HDHmS!.

Adrenal gland

@FsrUllwumersg S mbresss e GL6L I eMIDHSIETENS. @) 3|600T600! J&
Ljmevoflemul]LD (Adrenal cortex), /60016001 J& 2|8 6001 lemUILL|LD (Adrenal medulla)
2 GTETLERUWS TGS LD.

Adrenal cortex

@5 6L 3LVCLITEVICBTITET, ST GFTEIT 6T60TENIN @) UISHGBTE6T &+ J8 5 60T M60T.
@ UM MI6T, 260G mervIeBrmedr BT, GFMIQWLD Wevor(hHb 2 flehFLiLI(heUens
oa18GallGH g QUITLLTHIWLD, UMsCLL. jwetlsHemersd sbla) B
QEFWRGTMS. SMS 2 LIL G660 euemF&Flensd IDmMmEemns LI LIFmiflliL
GUMHA&TITR M. Coavid, LWledT LiGerlaserfler (Electrolytes) FLnBlemev, 2 L eV Jeu
SLTHS). Feuay® LTI HWSHSLD, @IHS (WSS PSWeIHenmULD G
urmfl&ER M. STTLCEFTeT @WEHGSDHT, Hemears:CaHTFemeTs & Eh&HCHTFMTHE
FenGauedmLILE QFWLG, QU5H5T 6V FIssHemnT W6 3j6Tamel AR &FEHMS.
a7, SILMF S &H\LIL| ellemeTd:en6Ts CHTMHMIe S CHTUISSHMLE &HTLILS
SlIVBIGMVE HLHLLGSSIRTMSI.

Adrenal medulla

@&, 2 ®UrMlw BFLDL L LjMeoofl Ul &&6TTeV ,60TSl. 3|6 TeoTedl6or,

@) W16V 600T600T [T69 60T 6T6OTTRIM @) (H6UEM S5 LITEOT @)UIG & BT H 6T & J&HHTMmS.

@ 6m6U LIS HIG HTeV @UISEGHBT 6T emM&HELILIGGRMSI. 6 6orevflev,
(DS S LDITEOT, O LITWSTLOTET &LDHemeuEen6T 2 L6V ellenThEl 615 Q& meTerT



@ emel Sleneoor L 1GleTment. GLOaVID, @66l @SS LIL], FeUTEFLD,
NI 60T T6Y S HMedT & WeuMenm B &K HHEF QF UK 6TM6T. 3iSICLIT6,
&Hevor Limemalen ellifleuenL_wdF Q&G eTment. Llemaswimet ellulfg &6V, (LY
FTHSF QF UL GUITETMEUMEmMU|LD 2_600T LT8G5 60T M eoT.

@ eTLUQUBHSHS 2 La&yLiL

21,6007 LDMMILD QLI6D0T @) 60TLIQLI[HES 2 L & FLILNG6T

Q@ LIcvoT600 16T ©)60TLI QILI[HES 2 mILILNenI6T &Hmevor ILUGILD @&

FILUL FHFRCITF6IT 6T60TM @ UISGS BT &F&HHMSI. G Lievor LL,LIGLIWISID
HTVSH L QFHTLMRIG), @ 6Tl QLHEHSH 2 ML &6 60T aUeTIER&HEG 25 HMS.
LTSN ITUI HTeVEHMS BleneV BT (HSMS!.

21,6001 60T @) 60TL1 QLI[H&HE 2 MILILN 6T smevorLILI(HLD @\ &
Gl g eorennulus &G BenId & FeHSHMEI. ,600T LI[H6ULD6ML LG LD, i,6001160T
@e6oTl QUIHSHEH 2 mMILIL&erfletT QFwWevLTLenL & &L hLULUBSSH60D 2 56BN M.

Menstrual cycle or LOM& S LITL

6T6OT LIS 62(IH LLLILIEML [H& G\LI6vor6vo 60T 2_L 60160, LDMSHEHTMID &LpMHE (emmuiley
518 (WD 62 2 L eNUWIBIGHUIE LDTMHMLOMEGLD.

@) & G LIevorevot 16T @) 60T LIQLIHESH S 6\&TE&HH Wlal6Ter

@ 2. MILIL|S 5660 @eTmmeT &[HLenLIUNeNBHhg, Cuimelulenn me Lomgs S 6V 3-
7 BTL_S6T &GHH WL 6T CFFHG & (HLIem LUl 6o

2 6T FHQL6TF6IA|N QeleaflGuUmIaIems GMl& & L.



https://ta.wikipedia.org/wiki/%E0%AE%88%E0%AE%A4%E0%AF%8D%E0%AE%A4%E0%AE%BF%E0%AE%B0%E0%AF%8B%E0%AE%9A%E0%AE%A9%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%86%E0%AE%A3%E0%AF%8D%E0%AE%AE%E0%AF%88%E0%AE%AF%E0%AE%BF%E0%AE%AF%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AF%81%E0%AE%A8%E0%AF%80%E0%AE%B0%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%AA%E0%AF%82%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%81
https://ta.wikipedia.org/wiki/%E0%AE%89%E0%AE%9F%E0%AE%B2%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%89%E0%AE%9F%E0%AE%B2%E0%AE%BF%E0%AE%AF%E0%AE%99%E0%AF%8D%E0%AE%95%E0%AE%BF%E0%AE%AF%E0%AE%B2%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%AA%E0%AF%86%E0%AE%A3%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%87%E0%AE%A9%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%86%E0%AE%B0%E0%AF%81%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
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ANIMAL PHYSIOLOGY
UNIT -1V
Section — A (7 x 2 =14 Marks)
Define the terms:
1. Hormones
*hh;Nkhd;
2. Endocrine glands
ehshkpy;yhr; Rug;gp
3. Growth Hormone
tsh;r;rp “hh;Nkhd;
4. Goitre
Kd;fOj;J foiy
5. ADH
V.b.n'r;
6. Androgen and Estrogen
Mz;l;Nuh[d; kw;Wk; <];I;Nuh[d;
7. Endometrium
vz;Nlhnkl;hpak;
Section — B (3 x 5 =15 Marks)
8. Explain the structure and functions of Pituitary gland.
gpl;A+l;lhp Rug;gpapd; mikg;G kw;Wk; gzpfs; gw;wp tpthp.
9. Draw the structure of Thyroid gland and explain its functions.

ijuha;L Rug;gpapd; glk; tiue;J gzpfis tpthp.



10. Explain the adrenal gland and its hormones.
ml;hPdy; Rug;gp kw;Wk; mjd; “hh;Nkhd;fs; gw;wp tpthp.
Section — C (3 x 10 =30 Marks)
11. Give detail account on structure and functions of endocrine glands.
ehshkpy;yhr; Rug;gpfspd; mikg;G kw;Wk; mjd; gzpfs; gw;wp tpsf;Ff.
12. Discuss the Hormonal control of reproduction.
kdpj ,dg;ngUf;fj;jpy; "hh;Nkhd;fspd; fl;LghL gw;wp tpthp.
13. Explain in detail the menstrual cycle.

khjtplha; Row;rp gw;wp tpsf;fk; jUf.



111 B.Sc-Animal physiology and biochemistry -

Unit -111

Neuron Definition

“Neurons are the fundamental unit of the nervous system specialized to transmit
information to different parts of the body.”

What is a Neuron?

Neurons are the building blocks of the nervous system. They receive and transmit signals to
different parts of the body. This is carried out in both physical and electrical forms. There are
several different types of neurons that facilitate the transmission of information.

The sensory neurons carry information from the sensory receptor cells present throughout the body
to the brain. Whereas, the motor neurons transmit information from the brain to the muscles. The

interneurons transmit information between different neurons in the body.

STRUCTURE OF NEURON
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Neuron Structure

A neuron varies in shape and size depending upon their function and location. All neurons
have three different parts — dendrites, cell body and axon.

Parts of Neuron

Following are the different parts of a neuron:



Dendrites

These are branch-like structures that receive messages from other neurons and allow the
transmission of messages to the cell body.
Cell Body
Each neuron has a cell body with a nucleus, golgi body, endoplasmic reticulum, and other
components.
Axon
Axon is a tube-like structure that carries electrical impulse from the cell body to the axon
terminals that passes the impulse to another neuron.
Synapse
It is the chemical junction between the terminal of one neuron and dendrites of another neuron.
Neuron Types
There are three different types of neurons:
Sensory Neurons
The sensory neurons convert signals from the external environment into corresponding
internal stimuli. The sensory inputs activate the sensory neurons and carry sensory information to
the brain and spinal cord. They are pseudounipolar in structure.
Motor Neurons
These are multipolar and are located in the central nervous system extending their axons
outside the central nervous system. This is the most common type of neuron and transmits
information from the brain to the muscles of the body.
Interneurons
They are multipolar in structure. Their axons connect only to the nearby sensory and motor
neurons. The help in passing signals between two neurons.
Neuron Functions
The important functions of a neuron are:
Chemical Synapse
In chemical synapses, the action potential affects other neurons through a gap present between
two neurons known as the synapse. The action potential is carried along the axon to a postsynaptic
ending that initiates the release of chemical messengers known as neurotransmitters. These

neurotransmitters excite the postsynaptic neurons that generate an action potential of its own.


https://byjus.com/biology/central-nervous-system/

Electrical Synapse

When two neurons are connected by a gap junction, it results in an electrical synapse. These gaps
include ion channels that help in the direct transmission of a positive electrical signal. These are
much faster than chemical synapses.
What is nerve impulse in simple words?

A nerve impulse is an electrical phenomenon that occurs because of a difference in electrical

charge across the plasma membrane of a neuron. ... The action potential travels rapidly down the
neuron's axon as an electric current. A nerve impulse is transmitted to another cell at either an

electrical or a chemical synapse

What is conduction of nerve impulse?
Conduction of Nerve Impulse. A nerve impulse is the electric signals that pass along the
dendrites to generate a nerve impulse or an action potential. ... Conduction of nerve impulse occurs

due to the presence of active and electronic potentials along the conductors.

A nerve impulse is the electric signals that pass along the dendrites to generate a nerve impulse
or an action potential. An action potential is due to the movement of ions in and out of the cell. It
specifically involves sodium and potassium ions. They are moved in and out of the cell through
sodium and potassium channels and sodium-potassium pump.

Conduction of nerve impulse occurs due to the presence of active and electronic potentials
along the conductors. Transmission of signals internally between the cells is achieved through a
synapse. Nerve conductors comprise relatively higher membrane resistance and low axial
resistance. The electrical synapse has its application in escape reflexes, heart and in the retina of
vertebrates. They are mainly used whenever there is a requirement of fast response and timing
being crucial. The ionic currents pass through the two cell membrane when the action potential

reaches the stage of such synapse.


https://byjus.com/biology/cells/

CONDUCTION OF NERVE IMPULSE EBYJUS

Na* K* K+ Na*
monhe +++ | ++++ P+ +++ Br+ @l +
Hig,_h;_l____ I _____ |___ — Na*- K* Pump

Negative organic ions
Resting Axon

Polarized_/+++| +++ 4+ l++ ++ +l ++ ++++
membrane + + +
Na K K

Stimulus
applied

K* Na+ Na"' K+

++ +-|-+ +-¢+7F+ 23;?;;5’5
SRl S R

‘-F{e-polansed

Excited Axon

+++++A ++] - - +++-o|++ +4+++

De-polarised

()




The axon or nerve fibres are in the form of a cylinder wherein the interior of the axon is filled
with axoplasm and the exterior is covered with axolemma. The nerve fibres are immersed in ECF.
The solution is in the ionic form that is present in axoplasm and extracellular fluid or ECF.

Outside the axon, the negatively charged chloride ions are neutralized in the presence of
positively charged sodium ions. Negatively charged protein molecules are neutralized in the
presence of potassium ions within the axoplasm. The membrane of a neuron is -ve inside and +ve
outside. Resting potential would be the difference in charge. The difference in charge might vary
from seventy to ninety millivolts, as a result, the membrane would be polarized. Sodium potassium
pump operates to keep resting potential in equilibrium.

The pump is placed on the axon membrane. Now the potassium ions are pumped from ECF to
axoplasm and sodium ions are pumped from axoplasm to ECF.

The sodium-potassium pump stops operating when a stimulus is applied to a membrane of a
nerve fibre. The stimulus could be either electrical, chemical or mechanical. The potassium ions
rush outside the membrane and sodium ions rush inside the membrane as a result negative charges
are present outside and positive charges are present inside.

The nerve fibres are either depolarized or they are said to be in the action potential. The action
potential travelling along the membrane is called the nerve impulse. It is around + 30 mV. The
sodium-potassium pump starts to operate once the action potential is completed. As a result, the
axon membrane will obtain a resting potential by repolarization.

Now the process takes place in reverse order. It is a reversal of the process that has taken place
during an action potential. Here, potassium ions will be rushed inside and sodium ions will be
rushed outside. Impulse would not be transmitted through the nerve fibre during the refractory
period.

In the case of white fibres, saltatory propagation takes place. That is impulse jumps from node
to node and it increases with increase in the speed of nerve impulse. It is around twenty times faster
compared to that of the non-medullated nerve fibres. The transmission of nerve impulse would
rely upon the diameter of the fibre. For instance, the nerve impulse of a mammal is one twenty

meters per second whereas nerve impulse of a Frog is 30 meters per second.

Synapse,


https://byjus.com/biology/proteins/

Synapse,also called neuronal junction, the site of transmission of electric nerve impulses
between two nerve cells (neurons) or between a neuron and a gland or muscle cell (effector). A
synaptic connection between a neuron and a muscle cell is called a neuromuscular junction.

At a chemical synapse each ending, or terminal, of a nerve fibre (presynaptic fibre) swells to
form a knoblike structure that is separated from the fibre of an adjacent neuron, called a
postsynaptic fibre, by a microscopic space called the synaptic cleft. The typical synaptic cleft is
about 0.02 micron wide. The arrival of a nerve impulse at the presynaptic terminals causes the
movement toward the presynaptic membrane of membrane-bound sacs, or synaptic vesicles, which
fuse with the membrane and release a chemical substance called a neurotransmitter. This substance
transmits the nerve impulse to the postsynaptic fibre by diffusing across the synaptic cleft and
binding to receptor molecules on the postsynaptic membrane. The chemical binding action alters
the shape of the receptors, initiating a series of reactions that open channel-shaped protein
molecules. Electrically charged ions then flow through the channels into or out of the neuron. This
sudden shift of electric charge across the postsynaptic membrane changes the electric
polarization of the membrane, producing the postsynaptic potential, or PSP. If the net flow of
positively charged ions into the cell is large enough, then the PSP is excitatory; that is, it can lead

to the generation of a new nerve impulse, called an action potential.
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Once they have been released and have bound to postsynaptic receptors, neurotransmitter
molecules are immediately deactivated by enzymes in the synaptic cleft; they are also taken up by
receptors in the presynaptic membrane and recycled. This process causes a series of brief
transmission events, each one taking place in only 0.5 to 4.0 milliseconds.

A single neurotransmitter may elicit different responses from different receptors. For
example, norepinephrine, a common neurotransmitter in the autonomic nervous system, binds to
some receptors that excite nervous transmission and to others that inhibit it. The membrane of a
postsynaptic fibre has many different kinds of receptors, and some presynaptic terminals release
more than one type of neurotransmitter. Also, each postsynaptic fibre may form hundreds of
competing synapses with many neurons. These variables account for the complex responses of the
nervous system to any given stimulus. The synapse, with its neurotransmitter, acts as a
physiological valve, directing the conduction of nerve impulses in regular circuits and preventing
random or chaotic stimulation of nerves.

Electric synapses allow direct communications between neurons whose membranes are fused by
permitting ions to flow between the cells through channels called gap junctions. Found
in invertebrates and lower vertebrates, gap junctions allow faster synaptic transmission as well as
the synchronization of entire groups of neurons. Gap junctions are also found in the human body,
most often between cells in most organs and between glial cells of the nervous system. Chemical
transmission seems to have evolved in large and complex vertebrate nervous systems, where
transmission of multiple messages over longer distances is required.

What is the process of synaptic transmission?

Synaptic transmission is the process by which one neuron communicates with another.
Information is passed down the axon of the neuron as an electrical impulse known as action
potential. ... When the electrical impulse (action potential) reaches these synaptic vesicles, they
release their contents of neurotransmitters.

A synapse is a gap that is present between two neurons. Action potentials are communicated across
this synapse by synaptic transmission (also known as neurotransmission).

Neurotransmission requires the release of a readily available neurotransmitter by exocytosis,
binding at post-synaptic receptors, an appropriate response by the post-synaptic cell and removal

or deactivation of the neurotransmitter.


https://www.britannica.com/science/norepinephrine
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https://www.britannica.com/animal/invertebrate
https://www.britannica.com/animal/vertebrate
https://www.britannica.com/science/human-body
https://teachmephysiology.com/nervous-system/components/neurotransmitters/

In this article we shall look at the stages of synaptic transmission and clinical conditions that arise
in its pathology.
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Synthesis and Storage of Neurotransmitters

This is the first step of synaptic transmission. Some neurotransmitters (eg acetylcholine,
ACh) are synthesised in the axon while others (eg neuropeptides) are made in the cell body.
Acetylcholine— synthesised within the axon. Precursors (choline, acetate) taken into the cell by
membrane channels or created as byproducts of other processes. Precursors used to synthesise
neurotransmitters via enzymes (choline acetyltransferase) transported from the cell body where it
is made to the axon terminal.
Endogenous opioids — a neuropeptide (larger neurotransmitter) made within the cell body to
allow formation of peptide bonds. Made as any secretory protein via transcription in the nucleus
and translation in the endoplasmic reticulum before being transported to the synaptic terminal
ready for exocytosis.
Once synthesised, neurotransmitters are stored in vesicles within the synaptic terminal until an
action potential arrives, causing their release.
Neurotransmitter Release

Action potentials arriving at the synaptic terminal leads to the opening of voltage gated
calcium channels. This allows an influx of calcium in the terminal resulting in the migration of

neurotransmitter storage vesicles to the pre-synaptic membrane. These vesicles fuse with the cell


https://teachmephysiology.com/basics/protein-synthesis/dna-translation/
https://teachmephysiology.com/basics/cell-structures/endoplasmic-reticulum/

membrane (exocytosis) under the influence of calcium causing neurotransmitter release into the
synaptic cleft.

A reflex action often involves a very simple nervous pathway called a reflex arc. A reflex arc
starts off with receptors being excited. They then send signals along a sensory neuron to your
spinal cord, where the signals are passed on to a motor neuron.

Of the many kinds of neural activity, there is one simple kind in which a stimulus leads to
an immediate action. This is reflex activity. The word reflex (from Latin reflexus, “reflection”)
was introduced into biology by a 19th-century English neurologist, Marshall Hall, who fashioned
the word because he thought of the muscles as reflecting a stimulus much as a wall reflects a ball
thrown against it. By reflex, Hall meant the automatic response of a muscle or several muscles to
a stimulus that excites an afferent nerve. The term is now used to describe an action that is an
inborn central nervous system activity, not involving consciousness, in which a particular
stimulus, by exciting an afferent nerve, produces a stereotyped, immediate response of muscle or
gland.

The anatomical pathway of a reflex is called the reflex arc. It consists of an afferent (or sensory)
nerve, usually one or more interneurons within the central nervous system, and an efferent (motor,
secretory, or secreto-motor) nerve.

Most reflexes have several synapses in the reflex arc. The stretch reflex is exceptional in that,
with no interneuron in the arc, it has only one synapse between the afferent nerve fibre and the
motor neuron (see below Movement: The regulation of muscular contraction). The flexor reflex,
which removes a limb from a noxious stimulus, has a minimum of two interneurons and three
synapses.

Probably the best-known reflex is the pupillary light reflex. If a light is flashed near one eye,
the pupils of both eyes contract. Light is the stimulus; impulses reach the brain via the optic nerve;
and the response is conveyed to the pupillary musculature by autonomic nerves that supply the
eye. Another reflex involving the eye is known as the lacrimal reflex. When something irritates
the conjunctiva or cornea of the eye, the lacrimal reflex causes nerve impulses to pass along the
fifth cranial nerve (trigeminal) and reach the midbrain. The efferent limb of this reflex arc is
autonomic and mainly parasympathetic. These nerve fibres stimulate the lacrimal glands of the
orbit, causing the outpouring of tears. Other reflexes of the midbrain and medulla oblongata are

the cough and sneeze reflexes. The cough reflex is caused by an irritant in the trachea and
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the sneeze reflex by one in the nose. In both, the reflex response involves many muscles; this
includes a temporary lapse of respiration in order to expel the irritant.

cerebellum

The cerebellum controls motor reflexes and is, therefore, involved in balance and muscle
coordination. The brainstem connects and transmits signals from the brain to the spinal cord,

controlling functions such as breathing, heart rate, and alertness.

Copyright © The McGraw-Hlll Companles, Inc. Permission required for reproduction or display.
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Historical Introduction

The roots of the modern NF approach lie in the Pavlovian method of conditioned reflexes. The
Russian psychologist Ivan Pavlov was the first to study physiological mechanisms of
psychological functions and did so at the start of the 20th century using this method. In the
Pavlovian method a conditional stimulus, initially having little behavioral significance for an
animal, is associated in time with some reinforcement or reward (unconditional stimulus in

Pavlovian terminology). Conditional stimulus could be a visual or an auditory stimulus.


https://www.britannica.com/science/sneeze-reflex
https://www.britannica.com/science/nose

Unconditional stimulus could be a piece of meat for dogs or a small amount of juice for monkeys.
The reward—having vital significance for the animal—induced essential changes in its behavior
and physiological reactions (salivation, for example). Now, if feeding the dog has been
accompanied many times by the sound of a metronome the dog will salivate in response to the
sound itself—a conditioned reflex has been established. The experiments were carried out by Ivan
Pavlov in the Institute of Experimental Medicine in St. Petersburg, which was founded in 1890.
This is the institute where the author of this book started his scientific carrier in 1972. Our
laboratory is located just 200 m from Pavlov’s laboratory. In a museum named for him there is a
harmony—an old musical instrument similar to an organ—which Pavlov used for his experiments
to generate conditional stimuli.

At the end of the 1940s a student of Pavlov’s Petr Kupalov invented a methodology called

“situational conditioned reflexes.” In the West this method was coined operant conditioning. In

the method animal behavioral reactions but not external stimuli served as conditional stimuli.
What is conditional reflex?

A conditioned reflex, also called an acquired reflex, is an automatic response to a stimulus that
differs from that initially causing the response, but that has become associated with it by repetition,

in a process known as classical conditioning.

The dogs salivating for food is the unconditioned response in Pavlov's experiment. A conditioned
stimulus is astimulusthat can eventually trigger a conditioned response. In the
described experiment, the conditioned stimulus was the ringing of the bell, and the conditioned
response was salivation

What happened to Pavlov dogs after the experiment?

Upon reaching the main laboratory, the dogs were finally safe, but traumatized. Then a funny
thing happened: the dogs stopped salivating when they heard the familiar sounds of the buzzer or
the metronome. Their conditioning broke. The dogs, burdened by stress, forgot what they'd learned
Pavlovian theory is a learning procedure that involves pairing a stimulus with a conditioned
response. In the famous experiments that Ivan Pavlov conducted with his dogs, Pavlov found that
objects or events could trigger a conditioned response. ... The result of the experiment was a new

conditioned response in the dogs.
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Questions :

Section A:
1. What is a Neuron? 3. Shwann cell
2. Axon 4. Synapse

6. Neurotransmitter.

Section B: Write about the Neuron Structure

Write a short note on Neurotransmitter.
Describe the Nerve impuls
Explain Reflex Arch

Section B: Explain the conduction of Nerve impulse
Describe the structure and Transmission of Synapse

Explain the Pavlovian method of conditioned reflexes

MUSCLE PHYSIOLOGY

Muscleis a soft tissue found in most animals. Muscle cells contain protein filaments
of actin and myosin that slide past one another, producing a contraction that changes both the length and
the shape of the cell. Muscles function to produce force and motion.

They are primarily responsible for maintaining and changing posture, locomotion, as well as movement
of internal organs, such as the contraction of the heart and the movement of food through the digestive
system via peristalsis.

Muscle tissues are derived from the mesodermal layer of embryonic germ cells in a process known
as myogenesis. There are three types of muscle, skeletal or striated, cardiac, and smooth. Muscle action can
be classified as being either voluntary or involuntary. Cardiac and smooth muscles contract without
conscious thought and are termed involuntary, whereas the skeletal muscles contract upon

command. Skeletal muscles in turn can be divided into fast and slow twitch fibers.
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Muscles are predominantly powered by the oxidation of fats and carbohydrates, but anaerobic chemical
reactions are also used, particularly by fast twitch fibers. These chemical reactions produce adenosine
triphosphate (ATP) molecules that are used to power the movement of the myosin heads.
The term muscle is derived from the Latin musculus meaning "little mouse™ perhaps because of the shape
of certain muscles or because contracting muscles look like mice moving under the skin.
Types of Muscles
Muscle tissue is a soft tissue, and is one of the four fundamental types of tissue present in animals. There
are three types of muscle tissue recognized in vertebrates:
o Skeletal muscle or "voluntary muscle™ is anchored by tendons (or by aponeuroses at a few places)
to bone and is used to effect skeletal movement such as locomotion and in maintaining posture.
e Though this postural control is generally maintained as an unconscious reflex, the muscles
responsible react to conscious control like non-postural muscles. An average adult male is made up

of 42% of skeletal muscle and an average adult female is made up of 36% (as a percentage of body

mass).

e Smooth muscle or "involuntary muscle™ is found within the walls of
organs and structures such as
the esophagus, stomach, intestines, bronchi, uterus, urethra, bladder, blood vessels, and

the arrector pili in the skin (in which it controls erection of body hair). Unlike skeletal muscle,

smooth muscle is not under conscious control.

e Cardiac muscle (myocardium), is also an "involuntary muscle" but is more akin in structure to
skeletal muscle, and is found only in the heart.

e Cardiac and skeletal muscles are "striated" in that they contain sarcomeres that are packed into
highly regular arrangements of bundles; the myofibrils of smooth muscle cells are not arranged
in sarcomeres and so are not striated.

e While the sarcomeres in skeletal muscles are arranged in regular, parallel bundles, cardiac
muscle sarcomeres connect at branching, irregular angles (called intercalated discs). Striated
muscle contracts and relaxes in short, intense bursts, whereas smooth muscle sustains longer
Or even near-permanent contractions.

Ultra Structure of Skeletal Muscles

The muscle fibers embedded in skeletal muscle are relatively classified into a spectrum of types given their
morphological and physiological properties.

Given a certain assortment of these properties, muscle fibers are categorized as slow-twitch (low force,
slowly fatiguing fibers), fast twitch (high force, rapidly fatiguing fibers), or somewhere in between those

two types (i.e. intermediate fibers).
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Some of the defining morphological and physiological properties used for the categorization of muscle
fibers include: the number of mitochondria contained in the fiber, the amount of glycolytic, lipolytic, and
other cellular respiration enzymes, M and Z band characteristics, energy source (i.e. glycogen or fat),
histology color, and contraction speed and duration. Note that there is no standard procedure for classifying
muscle fiber types.

The properties chosen for classification depend on the particular muscle.

For example, the properties used for distinguishing fast, intermediate, and slow muscle fibers can be
different for invertebrate flight and jump muscle.

To further complicate this classification scheme, the mitochondria content and other morphological

properties within a muscle fiber can change with exercise and age
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Sarcolemma

Microanatomy

The density of mammalian skeletal muscle tissue is about 1.06 kg/liter. This can be contrasted with the
density of adipose tissue (fat), which is 0.9196 kg/liter. This makes muscle tissue approximately 15%
denser than fat tissue.

Skeletal muscles are sheathed by a tough layer of connective tissue called the epimysium. The epimysium

anchors muscle tissue to tendons at each end, where the epimysium becomes thicker and collagenous. It

also protects muscles from friction against other muscles and bones. Within the epimysium are multiple
bundles called fascicles, each of which contains 10 to 100 or more muscle fibers collectively sheathed by
a perimysium. Besides surrounding each fascicle, the perimysium is a pathway for nerves and the flow of
blood within the muscle.

The threadlike muscle fibers are the individual muscle cells (myocytes), and each cell is encased within its

own endomysium of collagen fibers. Thus, the overall muscle consists of fibers (cells) that are bundled into

fascicles, which are themselves grouped together to form muscles.
At each level of bundling, a collagenous membrane surrounds the bundle, and these membranes support
muscle function both by resisting passive stretching of the tissue and by distributing forces applied to the

muscle.


https://en.wikipedia.org/wiki/Density
https://en.wikipedia.org/wiki/Adipose_tissue
https://en.wikipedia.org/wiki/Connective_tissue
https://en.wikipedia.org/wiki/Epimysium
https://en.wikipedia.org/wiki/Tendon
https://en.wikipedia.org/wiki/Muscle_fascicle
https://en.wikipedia.org/wiki/Muscle_fiber
https://en.wikipedia.org/wiki/Perimysium
https://en.wikipedia.org/wiki/Myocyte
https://en.wikipedia.org/wiki/Endomysium
https://en.wikipedia.org/wiki/Collagen

Scattered throughout the muscles are muscle spindles that provide sensory feedback information to

the central nervous system. (This grouping structure is analogous to the organization of nerves which

uses epineurium, perineurium, and endoneurium).

This same bundles-within-bundles structure is replicated within the muscle cells. Within the cells of the
muscle are myofibrils, which themselves are bundles of protein filaments. The term "myofibril" should not
be confused with "myofiber"”, which is a simply another name for a muscle cell.

Myofibrils are complex strands of several kinds of protein filaments organized together into repeating units
called sarcomeres. The striated appearance of both skeletal and cardiac muscle results from the regular
pattern of sarcomeres within their cells.

Although both of these types of muscle contain sarcomeres, the fibers in cardiac muscle are typically

branched to form a network. Cardiac muscle fibers are interconnected by intercalated discs, giving that

tissue the appearance of a syncytium.

Mechanism of Contraction

Muscle contraction is the activation of tension-generating sites within muscle fibers. In physiology,

muscle contraction does not necessarily mean muscle shortening because muscle tension can be produced
without changes in muscle length, such as when holding a heavy book or a dumbbell at the same
position. The termination of muscle contraction is followed by muscle relaxation, which is a return of the
muscle fibers to their low tension-generating state.

Muscle contractions can be described based on two variables: length and tension. A muscle contraction is
described as isometric if the muscle tension changes but the muscle length remains the same. In contrast, a
muscle contraction is isotonic if muscle tension remains the same throughout the contraction.

If the muscle length shortens, the contraction is concentric; if the muscle length lengthens, the contraction
is eccentric.

In natural movements that underlie locomotor activity, muscle contractions are multifaceted as they are

able to produce changes in length and tension in a time-varying manner. Therefore, neither length nor
tension is likely to remain the same in muscles that contract during locomotor activity.

In vertebrates, skeletal muscle contractions are neurogenic as they require synaptic input from motor

neurons to produce muscle contractions.
A single motor neuron is able to innervate multiple muscle fibers, thereby causing the fibers to contract at
the same time. Once innervated, the protein filaments within each skeletal muscle fiber slide past each other

to produce a contraction, which is explained by the sliding filament theory.
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The contraction produced can be described as a twitch, summation, or tetanus, depending on the frequency
of action potentials. In skeletal muscles, muscle tension is at its greatest when the muscle is stretched to an

intermediate length as described by the length-tension relationship.
Unlike skeletal muscle, the contractions of smooth and cardiac muscles are myogenic (meaning that they

are initiated by the smooth or heart muscle cells themselves instead of being stimulated by an outside event
such as nerve stimulation), although they can be modulated by stimuli from the autonomic nervous system.

The mechanisms of contraction in these muscle tissues are similar to those in skeletal muscle tissues.

Muscle
contracts
(concentric
contraction)

Movement

Muscie
elongates
(eccentric
contraction)

Muscie
contracts
(isometric
contraction)

No movement

Types of muscle contractions

Isometric contraction
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An isometric contraction of a muscle generates tension without changing length. An example can be found
when the muscles of the hand and forearm grip an object; the joints of the hand do not move, but muscles

generate sufficient force to prevent the object from being dropped.
Isotonic contraction

In isotonic contraction, the tension in the muscle remains constant despite a change in muscle length. This

occurs when a muscle's force of contraction matches the total load on the muscle.
Concentric contraction

In concentric contraction, muscle tension is sufficient to overcome the load, and the muscle shortens as it

contracts. This occurs when the force generated by the muscle exceeds the load opposing its contraction.

During a concentric contraction, a muscle is stimulated to contract according to the sliding filament theory.

This occurs throughout the length of the muscle, generating a force at the origin and insertion, causing the
muscle to shorten and changing the angle of the joint.

In relation to the elbow, a concentric contraction of the biceps would cause the arm to bend at the elbow as

the hand moved from the leg to the shoulder (a biceps curl). A concentric contraction of the triceps would
change the angle of the joint in the opposite direction, straightening the arm and moving the hand towards
the leg.

Eccentric contraction

In eccentric contraction, the tension generated while isometric is insufficient to overcome the external load
on the muscle and the muscle fibers lengthen as they contract. Rather than working to pull a joint in the
direction of the muscle contraction, the muscle acts to decelerate the joint at the end of a movement or
otherwise control the repositioning of a load.

This can occur involuntarily (e.g., when attempting to move a weight too heavy for the muscle to lift) or
voluntarily (e.g., when the muscle is 'smoothing out' a movement or resisting gravity such as during

downhill walking). Over the short-term, strength training involving both eccentric and concentric

contractions appear to increase muscular strength more than training with concentric contractions alone.

However, exercise-induced muscle damage is also greater during lengthening contractions. During an

eccentric contraction of the biceps muscle, the elbow starts the movement while bent and then straightens

as the hand moves away from the shoulder.

During an eccentric contraction of the triceps muscle, the elbow starts the movement straight and then bends
as the hand moves towards the shoulder. Desmin, titin, and other z-line proteins are involved in eccentric
contractions, but their mechanism is poorly understood in comparison to crossbridge cycling in concentric
contractions.

Though the muscle is doing a negative amount of mechanical work, (work is being done on the muscle),

chemical energy (originally of oxygen, unlocked by fat or glucose, and temporarily stored in ATP) is
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nevertheless consumed, although less than would be consumed during a concentric contraction of the same
force. For example, one expends more energy going up a flight of stairs than going down the same flight.
Muscles undergoing heavy eccentric loading suffer greater damage when overloaded (such as

during muscle building or strength training exercise) as compared to concentric loading. When eccentric

contractions are used in weight training, they are normally called negatives.

During a concentric contraction, muscle myofilaments slide past each other, pulling the Z-lines together.
During an eccentric contraction, the myofilaments slide past each other the opposite way, though the actual
movement of the myosin heads during an eccentric contraction is not known.

Exercise featuring a heavy eccentric load can actually support a greater weight (muscles are approximately
40% stronger during eccentric contractions than during concentric contractions) and also results in greater

muscular damage and delayed onset muscle soreness one to two days after training.

Exercise that incorporates both eccentric and concentric muscular contractions (i.e., involving a strong
contraction and a controlled lowering of the weight) can produce greater gains in strength than concentric
contractions alone. While unaccustomed heavy eccentric contractions can easily lead to overtraining,
moderate training may confer protection against injury.

Neuromuscular Junction

A neuromuscular junction is a chemical synapse formed by the contact between a motor neuron and

a muscle fiber. 128!

It is the site in which a motor neuron transmits a signal to a muscle fiber to initiate muscle
contraction.

The sequence of events that results in the depolarization of the muscle fiber at the neuromuscular junction
begins when an action potential is initiated in the cell body of a motor neuron, which is then propagated

by saltatory conduction along its axon toward the neuromuscular junction.

Once it reaches the terminal bouton, the action potential causes a Ca®* ion influx into the terminal by way

of the voltage-gated calcium channels. The Ca influx causes synaptic _vesicles containing the

neurotransmitter acetylcholine to fuse with the plasma membrane, releasing acetylcholine into the synaptic
cleft between the motor neuron terminal and the neuromuscular junction of the skeletal muscle fiber.

Acetylcholine diffuses across the synapse and binds to and activates nicotinic acetylcholine receptors on

the neuromuscular junction.

Activation of the nicotinic receptor opens its intrinsic sodium/potassium channel, causing sodium to rush

in and potassium to trickle out. As a result, the sarcolemma reverses polarity and its voltage quickly jumps
from the resting membrane potential of -90mV to as high as +75mV as sodium enters. The membrane
potential then becomes hyperpolarized when potassium exits and is then adjusted back to the resting

membrane potential.
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This rapid fluctuation is called the end-plate potential The voltage-gated ion channels of the sarcolemma
next to the end plate open in response to the end plate potential. They are sodium and potassium specific
and only allow one through.

This wave of ion movements creates the action potential that spreads from the motor end plate in all
directions. If action potentials stop arriving, then acetylcholine ceases to be released from the terminal
bouton.

The remaining acetylcholine in the synaptic cleft is either degraded by active acetylcholine esterase or

reabsorbed by the synaptic knob and none is left to replace the degraded acetylcholine

Twitch Types

Muscle twitches can happen for lots of reasons, like stress, too much caffeine, a poor diet, exercise, or as a
side effect of some medicines. Lots of people get twitches in the eyelid, thumb, or calf muscles. These
types of twitches usually go away after a few days. They're often related to stress or anxiety.

e Type I, slow twitch, or "red" muscle, is dense with capillariesand is rich

in mitochondria and myoglobin, giving the muscle tissue its characteristic red color. It can carry

more oxygen and sustain aerobic activity using fats or carbohydrates as fuel.®® Slow twitch fibers

contract for long periods of time but with little force.

o Type I, fast twitch muscle, has three major subtypes (lla, I1x, and 11b) that vary in both contractile

speed and force generated. Fast twitch fibers contract quickly and powerfully but fatigue very
rapidly, sustaining only short, anaerobic bursts of activity before muscle contraction becomes
painful. They contribute most to muscle strength and have greater potential for increase in mass.
Type llb is anaerobic, glycolytic, "white" muscle that is least dense in mitochondria and myoglobin.
In small animals (e.g., rodents) this is the major fast muscle type, explaining the pale color of their
flesh.
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UNIT-IV
STRUCTURE AND FUNCTIONS OF ENDOCRINE GLANDS

Endocrine glandsare  ductless glands of  the endocrine  system that ~ secrete  their

products, hormones, directly into the blood. The major glands of the endocrine system include

the pineal gland, pituitary gland, pancreas, ovaries, testes, thyroid gland, parathyroid

gland, hypothalamus and adrenal _ glands. The hypothalamus and pituitary  glands

are neuroendocrine organs..
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Pituitary gland

The pituitary gland, or hypophysis, is an endocrine gland, about the size of a pea and weighing

0.5 grams (0.018 0z) in humans. It is a protrusion off the bottom of the hypothalamus at the base

of the brain.

The anterior pituitary (or adenohypophysis) is a lobe of the gland that regulates several
physiological processes (including stress, growth, reproduction, and lactation). The intermediate

lobe synthesizes and secretes melanocyte-stimulating hormone. The posterior pituitary (or

neurohypophysis) is a lobe of the gland that is functionally connected to the hypothalamus by
the median eminence via a small tube called the pituitary stalk (also called the infundibular stalk

or the infundibulum).
The Anterior lobe hormones
The anterior lobe of the pituitary produces and releases (secretes) six main hormones:
e Growth hormone, which regulates growth and physical development and has important
effects on body shape by stimulating muscle formation and reducing fat tissue
e Thyroid-stimulating hormone, which stimulates the thyroid gland to produce thyroid

hormones
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o Adrenocorticotropic hormone ( ACTH), also called corticotropin, which stimulates the
adrenal glands to produce cortisol and other hormones
o Follicle-stimulating hormone and luteinizing hormone (the gonadotropins), which
stimulate the testes to produce sperm, the ovaries to produce eggs, and the sex organs to
produce sex hormones ( testosterone and estrogen)
e Prolactin, which stimulates the mammary glands of the breasts to produce milk
The anterior lobe also produces several other hormones, including one that causes the skin to
darken (beta-melanocyte—stimulating hormone) and ones that inhibit pain sensations (enkephalins
and endorphins) and help control the immune system (endorphins).
Posterior lobe hormones
The posterior lobe of the pituitary produces only two hormones:
Vasopressin (also called antidiuretic hormone)
It regulates the amount of water excreted by the kidneys and is therefore important in

maintaining water balance in the body.

Oxytocin

It causes the uterus to contract during childbirth and immediately after delivery to prevent
excessive bleeding. Oxytocin also stimulates contractions of the milk ducts in the breast, which
move milk to the nipple (the let-down) in lactating women.

Disorders that result from overproduction of pituitary hormones include

o« Acromegaly or gigantism: Growth hormone

e Cushing disease: Adrenocorticotropic hormone ( ACTH),

o Galactorrhea (the secretion of breast milk by men or by women when not pregnant):
Prolactin

o Erectile dysfunction: Prolactin

o Infertility (particularly in women): Prolactin
Disorders that result from underproduction of pituitary hormones include

o Central diabetes insipidus: VVasopressin

e Hypopituitarism: Multiple hormones

Thyroid gland


https://www.msdmanuals.com/home/hormonal-and-metabolic-disorders/water-balance/about-body-water
https://www.msdmanuals.com/home/hormonal-and-metabolic-disorders/pituitary-gland-disorders/gigantism-and-acromegaly
https://www.msdmanuals.com/home/hormonal-and-metabolic-disorders/adrenal-gland-disorders/cushing-syndrome
https://www.msdmanuals.com/home/hormonal-and-metabolic-disorders/pituitary-gland-disorders/galactorrhea
https://www.msdmanuals.com/home/men-s-health-issues/sexual-dysfunction-in-men/erectile-dysfunction-ed
https://www.msdmanuals.com/home/women-s-health-issues/infertility/overview-of-infertility
https://www.msdmanuals.com/home/hormonal-and-metabolic-disorders/pituitary-gland-disorders/central-diabetes-insipidus
https://www.msdmanuals.com/home/hormonal-and-metabolic-disorders/pituitary-gland-disorders/hypopituitarism
https://en.wikipedia.org/wiki/Thyroid

i~ Thyroid cartiage

Suporor thyroid
arery

Isthmus of the
thyroed

Common carotsd

Artecs Teschea

The thyroid, orthyroid gland, is anendocrine gland in the neck consisting of two

connected lobes. The lower two thirds of the lobes are connected by a thin band of tissue called

the thyroid isthmus. The thyroid is located at the front of the neck, below the Adam's apple
The thyroid gland secretes three hormones: the two thyroid hormones — triiodothyronine

(T3) and thyroxine (T4) — and a peptide hormone, calcitonin.

The thyroid hormones influence the metabolic rate and protein synthesis, and in children, growth

and development. Calcitonin plays a role in calcium homeostasis.

Secretion of the two thyroid hormones is regulated by thyroid-stimulating hormone (TSH), which

is secreted from the anterior pituitary gland. TSH is regulated by thyrotropin-releasing

hormone (TRH), which is produced by the hypothalamus.
The thyroid hormones have a wide range of effects on the human body. These include:

e Metabolic. The thyroid hormones increase the basal metabolic rate and have effects on

almost all body tissues.

o Cardiovascular. The hormones increase the rate and strength of the heartbeat. They
increase the rate of breathing, intake and consumption of oxygen, and increase the activity
of mitochondria.

e Developmental. Thyroid hormones are important for normal
development https://en.wikipedia.org/wiki/Thyroid - cite_note-
FOOTNOTEGuyton_& Hall2011936-28 They increase the growth rate of young people

e The thyroid hormones also play a role in maintaining normal sexual function, sleep, and
thought patterns.
Functional disorders

Hyperthyroidism
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Excessive production of the thyroid hormones is called hyperthyroidism. Causes include Graves'

disease, toxic _multinodular goitre, solitary thyroid adenoma, inflammation, and a pituitary

adenoma which secretes excess TSH.

Hyperthyroidism often causes a variety of non-specific symptoms including weight loss, increased
appetite, insomnia, decreased tolerance of heat, tremor, palpitations, anxiety and nervousness. In

some cases it can cause chest pain, diarrhoea, hair loss and muscle weakness.

Hypothyroidism
An underactive thyroid gland results in hypothyroidism. Typical symptoms are abnormal weight

gain, tiredness, constipation, heavy menstrual bleeding, hair loss, cold intolerance, and a slow

heart rate.

Some forms of hypothyroidism can result in myxedema and severe cases can result in myxedema
coma.

Diseases]

Graves' disease

Graves' disease is an autoimmune disorder that is the most common cause of hyperthyroidism.

Goitre

An enlarged thyroid gland is called a goitre. Goitres are present in some form in about 5% of
people, and are the result of a large number of causes, including iodine deficiency, autoimmune
disease (both Graves' disease and Hashimoto's thyroiditis), infection, inflammation, and
infiltrative disease such as sarcoidosis and amyloidosis.

PARATHYROID GLANDS

The parathyroid glands, of which there are 4-6, are found on the back of the thyroid glands, and

secrete parathyroid hormone, This causes an increase in blood calcium levels by targeting bone,
the intestine, and the kidneys.
The parathyroid hormone is the antagonist of calcitonin. Parathyroid hormone release is triggered

by falling blood calcium levels and is inhibited by rising blood calcium levels.

ADRENAL GLANDS


https://en.wikipedia.org/wiki/Hyperthyroidism
https://en.wikipedia.org/wiki/Graves%27_disease
https://en.wikipedia.org/wiki/Graves%27_disease
https://en.wikipedia.org/wiki/Toxic_multinodular_goitre
https://en.wikipedia.org/wiki/Thyroid_adenoma
https://en.wikipedia.org/wiki/Pituitary_adenoma
https://en.wikipedia.org/wiki/Pituitary_adenoma
https://en.wikipedia.org/wiki/Symptoms#Types
https://en.wikipedia.org/wiki/Palpitation
https://en.wikipedia.org/wiki/Angina
https://en.wikipedia.org/wiki/Diarrhoea
https://en.wikipedia.org/wiki/Hypothyroidism
https://en.wikipedia.org/wiki/Constipation
https://en.wikipedia.org/wiki/Menorrhagia
https://en.wikipedia.org/wiki/Bradycardia
https://en.wikipedia.org/wiki/Bradycardia
https://en.wikipedia.org/wiki/Myxedema
https://en.wikipedia.org/wiki/Myxedema_coma
https://en.wikipedia.org/wiki/Myxedema_coma
https://en.wikipedia.org/wiki/Graves%27_disease
https://en.wikipedia.org/wiki/Goitre
https://en.wikipedia.org/wiki/Autoimmune_disease
https://en.wikipedia.org/wiki/Autoimmune_disease
https://en.wikipedia.org/wiki/Sarcoidosis
https://en.wikipedia.org/wiki/Amyloidosis
https://en.wikipedia.org/wiki/Parathyroid_hormone
https://en.wikipedia.org/wiki/Calcitonin

Adrenal gland

Kidney

The adrenal glands (also known as suprarenal glands) are endocrine glands that produce a variety

of hormones including adrenaline and the steroids aldosterone and cortisol.

They are found above the kidneys. Each gland has an outer cortex which produces steroid
hormones and an inner medulla. The adrenal cortex itself is divided into three zones: the zona

glomerulosa, the zona fasciculata and the zona reticularis.

The adrenal cortex produces three main types of steroid

hormones: mineralocorticoids, glucocorticoids, and androgens.

Mineralocorticoids (such as aldosterone) produced in the zona glomerulosa help in the regulation

of blood pressure and electrolyte balance.

The glucocorticoids cortisol and cortisone are synthesized in the zona fasciculata; their functions

include the regulation of metabolism and immune system suppression.

The innermost layer of the cortex, the zona reticularis, produces androgens that are converted to

fully functional sex hormones in the gonads and other target organs.

Tissue area Hormones released Examples
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The production of steroid hormones is called steroidogenesis, and involves a number of reactions

and processes that take place in cortical cells.
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The medulla produces the catecholamines, which function to produce a rapid response throughout

the body in stress situations.
A number of endocrine diseases involve dysfunctions of the adrenal gland. Overproduction of

cortisol leads to Cushing's syndrome, whereas insufficient production is associated with Addison's

disease. Congenital adrenal hyperplasia is a genetic disease produced by dysregulation of

endocrine control mechanisms.

REPRODUCTIVE GLANDS

OVARIES

The ovaries of the female, located in the pelvic cavity, release two main hormones. Secretion
of estrogens by the ovarian follicles begins at puberty under the influence of follicle-stimulating

hormone.
Fallopian tube —e Ovary
Ovary ‘s\

Uterus

Cervix

Estrogens stimulate the maturation of the female reproductive system and the development of
secondary sexual characteristics.
Progesterone is released in response to high blood levels of luteinizing hormone. It works with

estrogens in establishing the menstrual cycle.

TESTES
The testes of the male begin to produce testosterone at puberty in response to luteinizing hormone.

The functions of the testes are to produce both sperm and androgens, primarily testosterone.

Testosterone release is controlled by the anterior pituitary luteinizing hormone; whereas sperm

production is controlled both by  the anterior pituitary follicle-stimulating

hormone and gonadal testosterone.
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Testosterone promotes maturation of the male reproductive organs, development of secondary sex

characteristics.

MENSTRUAL CYCLE

Menstruation is the shedding of the lining of the uterus (endometrium) accompanied by bleeding.
It occurs in approximately monthly cycles throughout a woman's reproductive life, except during
pregnancy. Menstruation starts during puberty (at menarche) and stops permanently
at menopause.

By definition, the menstrual cycle begins with the first day of bleeding, which is counted as day 1.
The cycle ends just before the next menstrual period. Menstrual cycles normally range from about
25 to 36 days. Only 10 to 15% of women have cycles that are exactly 28 days.

Menstrual bleeding lasts 3 to 7 days, averaging 5 days. Blood loss during a cycle usually ranges
from 1/2 to 2 1/2 ounces.

The menstrual cycle is regulated by hormones. Luteinizing hormone and follicle-stimulating
hormone, which are produced by the pituitary gland, promote ovulation and stimulate the ovaries

to produce estrogen and progesterone.

Estrogen and progesterone stimulate the uterus and breasts to prepare for possible fertilization.
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The menstrual cycle is regulated by the complex interaction of hormones: luteinizing hormone,
follicle-stimulating hormone, and the female sex hormones estrogen and progesterone.
The menstrual cycle has three phases:

o Follicular (before release of the egg)

e Ovulatory (egg release)

o Luteal (after egg release)
The menstrual cycle begins with menstrual bleeding (menstruation), which marks the first day of
the follicular phase.
When the follicular phase begins, levels of estrogen and progesterone are low. As a result, the
top layers of the thickened lining of the uterus (endometrium) break down and are shed, and
menstrual bleeding occurs. About this time, the follicle-stimulating hormone level increases
slightly, stimulating the development of several follicles in the ovaries. Each follicle contains an
egg. Later in this phase, as the follicle-stimulating hormone level decreases, only one follicle
continues to develop. This follicle produces estrogen.
The ovulatory phase begins with a surge in luteinizing hormone and follicle-stimulating
hormone levels. Luteinizing hormone stimulates egg release (ovulation), which usually occurs 16
to 32 hours after the surge begins. The estrogen level decreases during the surge, and
the progesterone level starts to increase.
During the luteal phase, luteinizing hormone and follicle-stimulating hormone levels decrease.
The ruptured follicle closes after releasing the egg and forms a corpus luteum, which
produces progesterone. Duringg most of this phase, the estrogen level is
high. Progesterone and estrogen cause the lining of the uterus to thicken more, to prepare for
possible fertilization.
If the egg is not fertilized, the corpus luteum degenerates and no longer produces progesterone,
the estrogen level decreases, the top layers of the lining break down and are shed, and menstrual
bleeding occurs (the start of a new menstrual cycle).
If the egg is fertilized, the corpus luteum continues to function during early pregnancy. It helps

maintain the pregnancy.



ANIMAL PHYSIOLOGY
UNIT - IV
Section — A (7 x 2 =14 Marks)
Define the terms:

1. Hormones
“hh;Nkhd;
2. Endocrine glands
ehshkpy;yhr; Rug;gp
3. Growth Hormone
tsh;r;rp "hh;Nkhd;
4. Goitre
Kd;fOj;J foiy
5. ADH
V.b.n'r;
6. Androgen and Estrogen
Mz;I;Nuh[d; kw;Wk; <];I;Nuh[d;
7. Endometrium
vz;NIhnkl;hpak;
Section — B (3 x 5 =15 Marks)
8. Explain the structure and functions of Pituitary gland.
gpl;A+l;lhp Rug;gpapd; mikg;G kw;Wk; gzpfs; gw;wp tpthp.
9. Draw the structure of Thyroid gland and explain its functions.
ijuha;L Rug;gpapd; glk; tiue;J gzpfis tpthp.
10. Explain the adrenal gland and its hormones.
ml;hPdy; Rug;gp kw;Wk; mjd; "hh;Nkhd;fs; gw;wp tpthp.
Section — C (3 x 10 =30 Marks)
11. Give detail account on structure and functions of endocrine glands.
ehshkpy;yhr; Rug;gpfspd; mikg;G kw;WKk; mjd; gzpfs; gw;wp tpsf;Ff.



12. Discuss the Hormonal control of reproduction.

kdpj ,dg;ngUf;fj;jpy; hh;Nkhd;fspd; fl;LghL gw;wp tpthp.
13. Explain in detail the menstrual cycle.

khjtplha; Row;rp gw;wp tpsf;fk; jUf.

UNIT-V

Monosaccharide Structure

All monosaccharides have the same general formula of (CH20)n, which designates a central
carbon molecule bonded to two hydrogens and one oxygen. The oxygen will also bond to a
hydrogen, creating a hydroxyl group. Because carbon can form 4 bonds, several of these carbon
molecules can bond together. One of the carbons in the chain will form a double bond with an
oxygen, which is called a carbonyl group. If this carbonyl occurs at the end of the chain, the
monosaccharide is in the aldose family. If the carboxyl group is in the middle of the chain, the
monosaccharide is in the ketose family.

Glucose chain

H\é4o
H—2(I3—OH

HO45(:3—H
H—i(IJ—OH
H—C—OH
5(|3H20H

Above is a picture of glucose. Glucose is one of the most common monosaccharides in nature,
used by nearly every form of life. This simple monosaccharide is composed of 6 carbons, each
labeled in the image. The first carbon is the carbonyl group. Because it is at the end of the molecule,
glucose is in the aldose family. Typically, monosaccharides with more than 5 carbons exist as rings
in solutions of water. The hydroxyl group on the fifth carbon will react with the first carbon. The

hydroxyl group gives up its hydrogen atom when it forms a bond with the first carbon. The double



bonded oxygen on the first carbon bonds with a new hydrogen when the second bond with the
carbon is broken. This forms a fully connected and stable ring of carbons.

Glucose

Glucose is an important monosaccharide in that it provides both energy and structure to many
organism. Glucose molecules can be broken down in glycolysis, providing energy and precursors
for cellular respiration. If a cell does not need any more energy at the moment, glucose can be
stored by combining it with other monosaccharides. Plants store these long chains as starch, which
can be disassembled and used as energy later. Animals store chains of glucose in the
polysaccharide glyocogen, which can store a lot of energy.

Glucose can also be connected in long strings of monosaccharides to form
polysaccharides that resemble fibers. Plants typically produce this as cellulose. Cellulose is one of
the most abundant molecules on the planet, and if we could weigh all of it at once it would weigh
millions of tons. Each plant uses cellulose to surround each cell, creating rigid cell walls that help
the plants stand tall and remain turgid. Without the ability of monosaccharides to combine into
these long chains, plants would be flat and squishy.

Fructose
Although almost identical to glucose, fructose is a slightly different molecule. The formula

((CH20)6) is the same, but the structure is much different. Below is an image of fructose:

CH,OH
G=0
HO—C—H
H—C—OH
H—C—OH
CH,OH

Fructose



Notice that instead of the carbonyl group being at the end of the molecule, as in glucose, it is the
second carbon down. This makes fructose a ketose, instead of an aldose. Like glucose, fructose
still has 6 carbons, each with a hydroxyl group attached. However, because the double bonded
oxygen in fructose exists in a different place, a slightly different shaped ring is formed. In nature,
this makes a big difference in how the sugar is processed. Most reactions in cells are catalyzed by
specific enzymes. Different shaped monosaccharides each need a specific enzyme to be broken
down.

Compound Lipids

Phospholipids

They are abundant in all biological membranes.

A phospholipid molecule is constructed from four components: fatty acids, a platform to which
the fatty acids are attached, a phosphate, and an alcohol attached to the phosphate.

The fatty acid components provide a hydrophobic barrier, whereas the remainder of the molecule
has hydrophilic properties to enable interaction with the environment.

In phospholipids, two of the OH groups in glycerol are linked to fatty acids while the third OH
group is linked to phosphoric acid.

Phospholipids are further divided into phosphoglycerides, phosphoinositides and
phosphosphingosides.

Glycolipids (Cerebrosides or Glycosphingosides)

Glycolipids are present in all tissues on the outer surface of the plasma membrane.

They consist of sphingosine, a fatty acid, and an oligosaccharide residue, which can sometimes be
quite large.

The phosphate residue typical of phospholipids is absent.

Galactosylceramide and glucosylceramide (known as cerebroside) are simple representatives of
this group.

Cerebrosides in which the sugar is esterified with sulfuric acid are known as sulfatides.
Cerebrosides have a single sugar linked to ceramide; those with galactose are characteristically
found in the plasma membranes of cells in neural tissue, and those with glucose in the plasma
membranes of cells in nonneural tissues.

Globosides are glycosphingolipids with two or more sugars, usually D-glucose, D-galactose, or

N-acetyl-D-galactosamine.



Cerebrosides and globosides are sometimes called neutral glycolipids, as they have no charge at
pH 7.

Gangliosides, the most complex sphingolipids, have oligosaccharides as their polar head groups
and one or more residues of N-acetylneuraminic acid (Neu5Ac), a sialic acid (often simply called
“sialic acid”), at the termini.

Protein catabolism

protein catabolism is the breakdown of proteins into amino acids and simple derivative
compounds, for transport into the cell through the plasma membrane and ultimately for the
polymerization into new proteins via the use of ribonucleic acids (RNA) and ribosomes. Protein
catabolism, which is the breakdown of macromolecules, is essentially a digestion process.
Protein catabolism is most commonly carried out by non-specific endo- and exo-proteases.
However, specific proteases are used for cleaving of proteins for regulatory and protein trafficking
purposes. One example is the subclass of proteolytic enzymes called oligopeptidase.
The amino acids produced by catabolism may be directly recycled to form new proteins, converted
into different amino acids, or can undergo amino acid catabolism to be converted to other
compounds via the Krebs cycle.
Protein degradation
The degradation of proteins occurs within the cells, as the amino acids have to pass through certain
membranes before being able to be used for different processes. This first step to protein
catabolism is breaking the protein down into amino acids by cleaving their peptide bonds, also
known as proteolysis. The peptide bonds are broken up by the proteasome, which is able to
hydrolyze the peptide bonds by using ATP energy. This process is further helped by the use of
enzymes called proteases. The proteases help cleave off the remaining peptide residues to produce
individual amino acids, ready to be converted into usable molecules for either glycolysis or the
TCA cycle, to produce energy for the organisms, or to be used to create new proteins.

Different types of proteases help cleave the proteins in different formats.
There are serine, aspartate, metalloproteases, and many other classes. All use different mechanisms
to cleave the peptide bonds to begin protein degradation. For example, the serine proteases, such
as trypsin, engage in a nucleophilic attack on the hydroxyl oxygen of the serine on the peptide
bond's carbonyl carbon in order to cleave this bond. An acyl-enzyme intermediate is created and

the mechanism continues to hydrolize the other remaining linkages. On the other hand,



metalloproteases, such as zinc proteases, incorporate metals to break the bonds. With zinc, its
active site incorporates the zinc ion, water, and histidines (which are ligands to the zinc ion). The
zinc protease also engages in a nucleophilic attack but on the carbonyl carbon, using the water's
oxygen atom. The active site's base helps this process along by taking a proton from that water.
Amino acid degradation

Oxidative deamination is the first step to breaking down the amino acids so that they can be
converted to sugars. The process begins by removing the amino group of the amino acids. The
amino group becomes ammonium as it is lost and later undergoes the urea cycle to become urea,
in the liver. It is then released into the blood stream, where it is transferred to the kidneys, which
will secrete the urea as urine. The remaining portion of the amino acid becomes oxidized, resulting
in an alpha-keto acid. The alpha-keto acid will then proceed into the TCA cycle, in order to produce
energy. The acid can also enter glycolysis, where it will be eventually converted into pyruvate.
The pyruvate is then converted into acetyl-CoA so that it can enter the TCA cycle and convert the
original pyruvate molecules into ATP, or usable energy for the organism.

Transamination leads to the same end result as deamination: the remaining
acid will undergo either glycolysis or the TCA cycle to produce energy that the organism's body
will use for various purposes. This process transfers the amino group instead of losing the amino
group to be converted into ammonium. The amino group is transferred to alpha-ketoglutarate, so
that it can be converted to glutamate. Then glutamate transfers the amino group to oxaloacetate.
This transfer is so that the oxaloacetate can be converted to aspartate or other amino acids.
Eventually, this product will also proceed into oxidative deamination to once again produce alpha-
ketoglutarate, an alpha-keto acid that will undergo the TCA cycle, and ammonium, which will
eventually undergo the urea cycle.

Transaminases are enzymes that help catalyze the reactions that take place in transamination. They
help catalyze the reaction at the point when the amino group is transferred from the original amino

acid, like glutamate to alpha-ketoglutarate, and hold onto it to transfer it to another alpha-ketoacid.

Vitamins
* Vitamins are organic compounds that are required as nutrients in Small amounts by an organism.
* A vitamin is: — An organic compound distinct from fats, carbohydrates and proteins — Natural

component of foods, present in minute amounts — Is essential for normal physiological function,



usually in minute amounts — Cause a specific deficiency syndrome when absent or underutilized

— Is NOT synthesized by the host in amounts adequate to meet normal physiological needs: human

can make vitamins D3 and B3

* Vitamers are different forms of a particular vitamin, e.g. vitamins K1 and K2, vitamins D2 and

D3, retinol and retinal (vitamin A), etc.

Classification of Vitamins Based on Solubility

e Fat-soluble vitamins: A, D, E, K

» Water-soluble vitamins: B’s and C — B1, thiamine; B2, riboflavin; B3, niacin; B5, pantothenic

acid; B6, pyridoxine, pyridoxal, or pyridoxamine; B7, biotin; B9, folate; B12, cobalamin

Water-soluble vitamins

Nutrient

Thiamine
B1)

(vitamin

Riboflavin (vitamin
B2)

Niacin (vitamin B3)

Function

Part of anenzyme needed for
energy metabolism; important to

nerve function

Part of an enzyme needed for
energy metabolism; important for

normal vision and skin health

Part of an enzyme needed for
energy metabolism; important for
nervous

system, digestive

system, and skin health

Sources

Found in all nutritious foods in
moderate amounts: pork, whole grain
foods or enriched breads and cereals,

legumes, nuts and seeds

Milk and milk products; leafy green

vegetables; whole grain  foods,

enriched breads and cereals

Meat, poultry, fish, whole grain
foods, enriched breads and cereals,

vegetables (especially mushrooms,


https://www.healthlinkbc.ca/health-topics/ste122090#ste122090-sec
https://www.healthlinkbc.ca/health-topics/str15675#str15675-sec

Pantothenic acid

Biotin

Pyridoxine (vitamin
B6)

Folic acid

Cobalamin (vitamin
B12)

Part of an enzyme needed for
energy metabolism

Part of an enzyme needed for

energy metabolism

Part of an enzyme needed for

protein  metabolism; helps

make red blood cells

Part of an enzyme needed for
making DNA and

especially red blood cells

new cells,

Part of an enzyme needed for
making new cells; important to

nerve function

asparagus, and leafy  green

vegetables), peanut butter

Widespread in foods

Widespread in foods; also produced

in intestinal tract by bacteria

Meat, fish, poultry, vegetables, fruits

Leafy green vegetables and legumes,
seeds, orange juice, and liver; now

added to most refined grains

Meat, poultry, fish, seafood, eggs,
milk and milk products; not found in

plant foods


https://www.healthlinkbc.ca/health-topics/tv7033#tv7033-sec
https://www.healthlinkbc.ca/health-topics/stf15552#stf15552-sec
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Ascorbic acid

(vitamin C)

Fat-soluble vitamins

Nutrient

Vitamin A (and its

precursor*, beta-
carotene)

*A precursor is
converted by the
body to the
vitamin.
Vitamin D
Vitamin E

Antioxidant; part of an enzyme
needed for protein metabolism;
important for immune system

health; aids in iron absorption

Function

Needed for vision, healthy

skin and mucous

membranes, bone and tooth

growth, immune system
health

Needed for proper
absorption of calcium;

stored in bones

Antioxidant; protects cell

walls

Found only in fruits and vegetables,
especially citrus fruits, vegetables in
the cabbage family,
PEPPErs,
potatoes, lettuce, papayas, mangoes,

cantaloupe,
strawberries, tomatoes,

kiwifruit

Sources

Vitamin A from animal sources (retinol):

fortified milk, cheese, cream, butter,
fortified margarine, eggs, liver

Beta-carotene (from plant sources): Leafy,
dark green vegetables; dark orange fruits
(apricots, cantaloupe) and vegetables
(carrots, winter squash, sweet potatoes,

pumpkin)

Egg yolks, liver, fatty fish, fortified milk,
fortified margarine. When exposed to

sunlight, the skin can make vitamin D.

Polyunsaturated plant oils (soybean, corn,

leafy

whole-grain

cottonseed,  safflower); green

vegetables; wheat germ;

products; liver; egg yolks; nuts and seeds


https://www.healthlinkbc.ca/health-topics/sta123283#sta123283-sec
https://www.healthlinkbc.ca/health-topics/stc123615#stc123615-sec

Vitamin K Needed for proper blood Leafy green vegetables such as kale, collard
clotting greens, and spinach; green vegetables such
as broccoli, Brussels sprouts, and asparagus;

also produced in intestinal tract by bacteria

Minerals

The body needs many minerals; these are called essential minerals. Essential minerals are
sometimes divided up into major minerals (macrominerals) and trace minerals (microminerals).
These two groups of minerals are equally important, but trace minerals are needed in smaller
amounts than major minerals. The amounts needed in the body are not an indication of their
importance.

A balanced diet usually provides all of the essential minerals. The two tables below list minerals,

what they do in the body (their functions), and their sources in food.

Mineral Function Sources

Sodium Needed for proper fluid balance, | Table salt, soy sauce; large
nerve transmission, and muscle | amounts in processed foods;
contraction small amounts in milk, breads,

vegetables, and unprocessed

meats
Chloride Needed for proper fluid balance, | Table salt, soy sauce; large
stomach acid amounts in processed foods;

small amounts in milk, meats,

breads, and vegetables



https://www.healthlinkbc.ca/health-topics/sti150710#sti150710-sec

Potassium

Needed for proper fluid balance,
nerve transmission, and muscle

contraction

Meats, milk, fresh fruits and

vegetables, whole  grains,

legumes

Calcium

Important for healthy bones and
teeth; helps muscles relax and
contract; important in  nerve
functioning, blood clotting, blood
pressure regulation, immune system

health

Milk and milk products; canned

fish  with bones (salmon,

sardines); fortified tofu and

fortified soy milk; greens

(broccoli, mustard greens);

legumes

Phosphorus

Important for healthy bones and
teeth; found in every cell; part of the
system that maintains acid-base

balance

Meat, fish, poultry, eggs, milk,
processed foods (including soda

pop)

Magnesium

Found in bones; needed for making
protein, muscle contraction, nerve
transmission,  immune

health

system

Nuts and seeds; legumes; leafy,
seafood;
"hard"

green  vegetables;

chocolate; artichokes;

drinking water

Sulfur

Found in protein molecules

Occurs in foods as part of
protein: meats, poultry, fish,

eggs, milk, legumes, nuts

Structure of protein

Primary structure

The simplest level of protein structure, primary structure, is simply the
sequence of amino acids in a polypeptide chain. For example, the hormone insulin has two
polypeptide chains, A and B, shown in diagram below. (The insulin molecule shown here is cow
insulin, although its structure is similar to that of human insulin.) Each chain has its own set of

amino acids, assembled in a particular order. For instance, the sequence of the A chain starts with



glycine at the N-terminus and ends with asparagine at the C-terminus, and is different from the
sequence of the B chain.
Secondary structure

The next level of protein structure, secondary structure, refers to local
folded structures that form within a polypeptide due to interactions between atoms of the backbone.
(The backbone just refers to the polypeptide chain apart from the R groups — so all we mean here
is that secondary structure does not involve R group atoms.) The most common types of secondary
structures are the o helix and the B pleated sheet. Both structures are held in shape by hydrogen
bonds, which form between the carbonyl O of one amino acid and the amino H of another.

In an a helix, the carbonyl (C=0) of one amino acid is hydrogen bonded
to the amino H (N-H) of an amino acid that is four down the chain. (E.g., the carbonyl of amino
acid 1 would form a hydrogen bond to the N-H of amino acid 5.) This pattern of bonding pulls the
polypeptide chain into a helical structure that resembles a curled ribbon, with each turn of the helix
containing 3.6 amino acids. The R groups of the amino acids stick outward from the o helix, where
they are free to interact

In a B pleated sheet, two or more segments of a polypeptide chain line up
next to each other, forming a sheet-like structure held together by hydrogen bonds. The hydrogen
bonds form between carbonyl and amino groups of backbone, while the R groups extend above
and below the plane of the sheet

The strands of a B pleated sheet may be parallel, pointing in the same
direction (meaning that their N- and C-termini match up), or antiparallel, pointing in opposite
directions (meaning that the N-terminus of one strand is positioned next to the C-terminus of the
other).

Tertiary structure

The overall three-dimensional structure of a polypeptide is called its tertiary structure. The tertiary
structure is primarily due to interactions between the R groups of the amino acids that make up the
protein.

R group interactions that contribute to tertiary structure include hydrogen bonding, ionic bonding,
dipole-dipole interactions, and London dispersion forces — basically, the whole gamut of non-
covalent bonds. For example, R groups with like charges repel one another, while those with

opposite charges can form an ionic bond. Similarly, polar R groups can form hydrogen bonds and



other dipole-dipole interactions. Finally, there’s one special type of covalent bond that can
contribute to tertiary structure: the disulfide bond. Disulfide bonds, covalent linkages between the
sulfur-containing side chains of cysteines, are much stronger than the other types of bonds that
contribute to tertiary structure. They act like molecular "safety pins," keeping parts of the
polypeptide firmly attached to one another.

Quaternary structure

Many proteins are made up of a single polypeptide chain and have only three levels of structure
(the ones we’ve just discussed). However, some proteins are made up of multiple polypeptide
chains, also known as subunits. When these subunits come together, they give the protein its

quaternary structure.

Amino acids

Primary protein structure
sequence of a chain of
animo acids

Pleated sheet

Secondary protein structure
hydrogen bonding of the peptide
backbone causes the amino
acids to fold into a repeating
pattern

Tertiary protein structure
three-dimensional folding
pattern of a protein due to side
chain interactions

Quaternary protein structure
protein consisting of more
than one amine acid chain




Questions

5 marks

1.

2
3.
4. Write a brief account on minerals

Briefly explain the structure of monosaccharides
Give a note on protein catabolism
Write about compound lipids

10 marks

1.
2.

Describe in detail about vitamins
Explain the structure of proteins



