viviparous animals. /?equchchi/e events

OICIOIOIOIOIN]

female enlaryed breasts, broad pelvis, menarche,

: prf've_n_ by Te__ff'_osf'erone . ) a_nd E:f‘ro‘gen & 7( F)

_HQ,};an_ Reproduction

_ Humans are sexvally (ePfodUCl'ny, : . -

Gamefoyene{tki e ﬂ_)f(nahbn of gametes
'-nsemfnaﬁbnr e sperm f'ransfe_ri to +emale
’erh'/isahbn < -ng:bn o-F /M& 7 F ﬁamef'e_f :

Implantation -  blastocyst embedded in uterus

Ky

estation - embryonic development (7 months)

: qufqrihbn o delfuery of baby i

Lactation -  milK secretion (magn;nqry ylands)
3K

On.Se'f' of ﬁeproducﬁue Life = : _ 8

Begins at PUBERTY -  triggered by hypothalamic GnfH.

Males /3-79 yrs ; Females /0-/2 yrsr(/l//e()arche)._

Ends at -  Aknopause (9$-$0 yrs in +femaks);
Males - FAAOTEPUTST no  abrupt stop; ﬁrac{ual decline.

Secondary Sex Characters

Male  :  facal hair, deep voice, broad shoulders,

developed muscles, body hair.

-mgr_)_sf'rual cycle, soft SKin.
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Male /\’eproducﬁi/e Sy stem

Located mafnly in pelvis. Consists of -

Pair of festes (f'nside scrotum)

/‘lccessory ducts (ref'e testis -7 vasa e-ﬁrerenﬁa -7

Epf'didymi.s -7 Vas deferens -7 F_Ejaculaf'o»y duct)

Glands (seminal vesicle + prostate 4+ Cowper's)

External yenffa la (penfs) 3

Vas deferens

Testis

Epiidaross

CooE
== =

—=p
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Urr'naﬂf bladder
Seminal wvesicle
Prosta fe ﬂlana'

COWPE!“S ﬂn'and
Urethra

Pem's



Testis - Detailed /‘lnafomi

Pafr owC_male jonads in SC/?OTUM (a sac oufsfderbody)._ 3
Wby Scrotum - testes need 2w 5 dej C LOWER tha .:

body temp for spermatogeresis (37 +7 39.5" deg c) 3
LC testes remain in abdomer_» (crypf'orcbfc/fsm) r 7 W

Compartments

Each testis enclosed in tunica albuginea (capsqle);
internally * divided into 260 testicular lobules.

Each lobule has /-3 h{ghly coiled SemimHCerous tubules.

Cells of the Tubule .

I_n__er'de tubule (\germfnal epithelivm) _

@ Male germ cells | - spermatogonia 7 spermatocytes /. 3
spermatids -7 sperms e ' E

@ Sertoli cells busss tall nurse cells -7 nourish germ cells,

form blood}- testis barrier

Between tubules ( interstitial Space) e s o ®
@ Leyd{g { interstitial) cells - Secrete testosterone
@ Blood vessels +  immune cells

Functions of Testis | 2
Spermatogenesis (sperm production) + ENMDOCRINE

7 (fesf'osf'erone, inhibin from Sertoli, ABP).
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T.S. of Seminiferovs Tubule

*

.S’permaf‘oyom'a (2l
Pn'mary Spermafocf ¢

Seconda ry  Spermatocy

- Spermah'd's 2

Sperm in lumen

.S‘gr‘f'on'r'" cell

Cell Function ﬁecap o

____;Serff'oliﬁ - nourishes; secref'es .L/VHJ..B.LA/ £ 7 s -peedbac

I‘:._S'H e acf's on .S'erf'oh = LH <~ AekS on Leydﬁé

71—37’_1'1{9 & Secrpiex -f—SH“ andro§ens (testosterone)

Testosterone - spermatogenesis -i- 2dy chars + libido.
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Spermatogenesis - Sequence ,,

_ starting at puberty. Process takes  ©9-72 cfays_ in man.

Aeinsis-LX .)'pwmio‘ﬁene:fs

@ Aitosis @ Akiosis-L :

|

|

|

)

i ;

Prod_uchbn o#C_ mature spermatozoa pror_n Spermafoﬂpnfb,
|

|

|

I

Spermato- Primary . Secondary Sperma- Sperms (n)
ﬁom'a (27 Sperond - Sperma- tids (») X
tocyte (2n7 tocyte (n?

F{'g. Stages of spermatogenesis

Hormonal Control

Hypof‘halamus Grnf(H -7 Anterior p:f’ud'ary

FSH -7 Sertoli A Spermaf'oyenesu -+ ABP
_ LH (LCSHI -7 Leyd{gr -7 Testosterone

Testosterone + Inhibin  -uve feedback to ant. pit.

Spermiogenesis vs Spermiation

Spermfoyene_ﬂ's g Spermaf'f'd -7 s)oermaf'ozoon

(morpholoytcal change + tail development)

Sger__m_;aﬁon s . release of mature Sperm Prom

Sertoli cells into the tubule lumen.
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- Sperm count

. Sf'rucfurg oF a Sperm - =
ol ’eufcrosome Middle prece Tail
e Mitochondrial spiral R B
Hj Mature human sperm
Parf's & Thecr ﬁoles . : s .

Aeroserme . - - Hyaluromdase_ (dnl/s f'hrouyh zoﬁnq)_ :

77/‘{0}!235_ e e Haplofd (n) - carries ﬂene*.h'c imco

S 0 ~ Lentrioles -7 form sperm  aster -_f

/M:ddle PIECE = /l/lany m:fochondna LA ATP

_Taﬂ =l 7 e oM klgyelIUm (‘7 + 2 ax0neme)

Sperm /Vumbers

zoo_ 300 million; Rertility 7=607 normal?

— = 1!'

A normal gacvlation = ot 2 > ol o-p Sermen.
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Composition of Semen

Seminal plasma + sperms.

Plasma contributed by

.Semén & Accessory Glands |

@ Seminal vesicles S O % o'prvolvme

Fich in fructose (sperm 3”3’:97’): Yie,

prostaglandins, coagulating proteins.

Prostate ‘glang;fr - 20-30 ’% volume

Slfghﬂy alkaline -7 ne.urf'rqh'ses uaﬁfnal acf'dif'y.

Contains citric acfd, enzymes (PSA).

Clears vrethra of audic vrine traces.

Sperm Maturation Trail

Sertoli (forml?

—HLUmen of tubule H/l’e:‘e testis

HT!am eiberentia

Ep:?f:hfymfs (mmature)

H Urethra

Fig.

H\/as deferens H-‘_fjawlamry duct

Paﬁ{ of sperm in male tract
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_ --Femdl_e ./?ep-roducﬁve Sysfem e

e g b

L;o_;qf'ed ”n pelu{ci "eﬁ‘b’,"',, Pa_rf's

® @_Oi/arf'gs _(2) = pr:_’mg»fy (eprodu;hi/g _o»:gans_
0 @ _ffa’llopmn tubes (_ov_tdqct_f) :

@) Uterus = site of Foetal development

@_ Cervix :I-__Va\g@a = bf(th canal

Flanbriag

Fallopian tube

—— Quary

epgg——— —=

— Endometrivem

Ceruvix

Vaging——— ==

Fig.  Female reproddctive system

® ' e Parts of Fallopian Tube

‘@ — | Fimbriae -7 Infundiovlum -7 Ampulla -7 Isthmus -7 ute

Ferﬁ'lisaﬁbn site = TthAos fi/_l/lP ULLA»('sf'hmus Jgunction.

®
|
\

.@ : e =—r -~ ‘
- Mammary Glands

/@‘\
b
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 Uterus & Mammary Glands

P U

Hollow muscular organ, inverted pear-shape.

Parts - #ondus (top), pody, cervix (lower).

- = R e R A R L B SR L s PR DT

Three layers of wall (outer -7 inmer) :

() Perimetriom - external serous covering

@ Aflyp@ej’r;;um - thikk smooth muscle (contractile)

| (3) Endometrivem - innermost glandular

F  (undergoes cyclic changes in menses).

_ I V“fi"”é*; - -_ SRR S D anes e

Highty elastic, Fioromuscular tube; receives penis,

Serves as birth canal + outlet for menses.

| Mammary Glands (Fonctional in F)

el
| Paired modified swéat glands. Each breast has :
| /$-20 mammary lobes -  contaiid  alveoli (cells
B servbing pdehnems

Mammary tubvles -7 ducts -7 ampollae -7

7lafcfi'ﬁ'g(c>7u.§ dqcf's -7 m)_ap_le.__
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~ Qogenesis
F”ormarﬁ'onr _97’; ovum In the o_t'}a_ry_. :

J__/V.I:TfATErDidunbﬁ Foetal 1¥e (unlie Spermaf'oyene_n's)’.

Tirmeline

Foetal sf'aje S 7 7 e
700‘90;04':2 (2n) _d_fw}de by mitosis r(only n Fo_efu_s) :
-7 Prfmary oocytes (2n) - enter prophase-L
Arrest at wreraptmse DIFLOTENE of prophase-I (DICTVATE |
*
Slﬁ'h e £ v orehedy ailiien _primary oocytes
P“,b?"%, T : 60-¥50 thousand remain

Each cyde  :  / primary ococyte resumes meiosis I

e Seconc{qffy oocy/te (n) + /st polar body____

Secondary oocyte arrests at METAPHASE-IL.-
Fertilisation -7 meiosis-LL completes -7

ovum + 2nd polar _bo_d_y.

e
3] 7 mit, R 3 meosis- L 3 meosis- LD 2 : e
O
Ooﬂom'a Prr'mary L Second'ary Ent i Fe Ovum ¢
T H2A) TP AT ooc"};i‘e' TS cotyte Y (Al st e
(2n? (n?

- — f/'r;g. Ooﬂenes{s stages =St S : z i
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Secondary oocyte

Zona pelluada

Corona| radiata

Graafian Follicle Development

i E’C"’"P"’Y“_roy’f'e develops within a follicle.

secondary -7 tertiary -7 GRAAFIAN (matore).

F{'g. Graahian (mature) Follicle

 Atresia

| Most Fol_h'cles de\gengrgﬁf—e without maf'_uripy, =

_ Only j

SO0 follicles ovulate over Iifetime.

Corpus Luteum
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Follicle stages - primordial - primary -7

- Theca extermna

Theca interma — =

Granviosa

Antrum

Cumvulus oophorus
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L)

IFf Fertilisation Doesn't Occur

Menstrval Cycle (9 phases)

feproductive cycle of Female primates (2§ days).

Beyms at menarche, ends at menopavse.

Pha.ses ; ;
@ Menstrual (25 d) - endometrivm Sheds; bleedmj

|
i
|
:
|
‘
|
|
|

\@ Follicolar (6-73 d) - Follicle grows; esfroyen

jl @ Owwlation (/9 d) - LH SURGE -> €99 released

’@ Loteal (/1S <270 d) - corpus luteum -7 projesferone

LH peax

ESl“ny?n Proﬁesf‘ e

| - : | days
1 fo) 7 /4 2/ 25
th Hormone proﬁie durr'nﬂ cycle

COFPU.S luteum W deﬂenerafes (CO!"PUS albfcans)

proyesferone drop_f -7 endometrivem sheds -7 Alenses.

IFf Fertilisation Occurs

CcL maintained by hCG (From chorion) -7 po menses.
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Fertilisation

Fusion -of sperm + Secondary oocyf'e.
Site : AMPULLARY - LSTHMIC Junction of pa!lopmn tube.
Only ONVE sperm enters Eﬂﬁ; others repelled.

Corona radiata
Zona pellucida
2d y oocyte

/st polar body

Mechanism of Fertilisation

/. Sperm reaches corona radiata.

2. Acrosomal reaction - releases hya/urom'c/ase
+ acrosin “to d{gesf zZona pellucr'da.

3. Sperm membrane Fuses with €99 membmne.
i Cortical reaction - prevents POLYSPERMY.
S
e.

Sperm nucleus enters; €99 completes meiosis-LL.

Wuclei (n + n) Fose = FEptset ZVGO0TE (20).

Sex Determination at Conception

°
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Cleauage & B Ia.sf'oc:/sf-

Mitotic divisions of zyyofe ‘A0 ﬂrowf'h between divisions)

as it moves down the ﬁallop{an tube to vuterus.

56

Blastocyst

Flﬁ Cn’eaua\ge fo b/asrocysf

Parts of Blastocyst | .
TROPHOBLAST - outer layer of cells

(attaches to uterine wall, becomes placenta)

INVNVER CELL MASS - becormes the embryo proper
BLASTOCOEL - Hoid - Filed cauh‘y inside

Implantation

Trophoblast attaches to endometrivm day T4

Blasf'ocysf' jer‘s embeddeo( -7 f'mf.;lanf'aﬁ'on.

j' Stem Cé']IS ;

| Inner\ Cell Mass -  pluripotent (can Form any cell).
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Maternal b!o%d

—

Amniotic 'pl"lﬂdl

Placenta - Structure

Temp orgar; Finger-lie CHORIONMIC VILLI of trophoblast

intermesh with uterine endometrivm.

Placenta

% g %ﬁ_inb d%\ Chorionic  willi
ey
| .

Amriotic sac

Uterine wall

F’ﬁ Foetus + placenta

Functions

(i) Mutrient _wpp/j - glucose, aa, fats

(i) Gas exchange - 02 in, CO2 out

(i) Excretion of waste +rom +oetal blood

(iv) Endocriné o hClr, hPL, estrogen, progesterone
(v) Lmmune barrier - protects foetus

(vi) Passive immunity (IyG' crosses placenfa).
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Foetal Development Timeline

Trimester-wise

M-y limb buds + Facval Features heart beats

/
M-2 limbs, a’.:'gf'hc formed; car, eye visible

M-3 major organ systems formed; sex identifiable
M- rapid growth ; fing hair (!anuﬁo)

M-5=  foetal movements et by mother ; hair_on head
M-6 eye-h‘c/_f separate [ respiratory " system develops
M-7 viable £ —born CAS development

M-g fat layer deposits

7

; movements w\gamus s

-9 15\)1'.'7' developed ; head engages in pelvis dcfqury.

L ’

Three Germ Layers (G'asf'ruléhbn)

Inner cell mass differentiates into ’

ECTODERM - SKin, rervovs system, Sense organs
MESODERM - muscle, bonre, blood, ff(f'dney, 9onad5
ENMDODERM - gut, lungs, liver, pancreas, glands

Embryonic  Period

EMBRYO : thereatter FOETUS.

/

bl

/st 2 months

Hearf' beats Hrom Vi days ; visible on US_G b wH<s.

Mo st W femfoyen Sensihi/ffy in /st trimester.
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° SRR
® R i Parturition (Childbirth) .
° o A O SRR T <3¢ A ke 8 S r SEE S D
' G 28 oy L «s).
el /jlveraﬁe gestation 266-250 d ys ( T0O weeks/ -
: Initiated by nevroendocrine FOETAL EJECTLION KREFLEX.
N ——— — —— = T T Wi
@ S e ¥, C: et SHESL> r o Ui
A e el L AT N SE ey
et R LS8 B s SAeiialan @foefus +_placenta send signals 2 —
@;‘ v .
E \j S SRR B el s @ contractions begin / EEleE e
° = g e X - " @p:}u{fur;f} released ac Ol .
LR @mms,-.z cervix_dilates -~ -
° Bl 2 _ @tures (waf:c, breaxs) B
° i Eencel __@; cord clamped D ek MM
. _____..@d.zﬂﬁ%mémﬂ%> ot
> s AT R W e e T e .
F — NG, o e o G B A e S T
g

. = s 3 - e
® - ST e B S
® Hog i Rl A SR G ERENCS
° 3 U R f L e E : -
@ ol = = : e LS oL B Y e S =
A Three Stages of Labour
O\ TR R A LD s T 3 5 PSR P —

/.  Dilation -  cervix opens -(Ionjesf‘)
® A A 98 i * QBEEns. UL e e
B | 2. Expulsion -  baby is delivered 0 R R

o : ;
® s P/qgepf_‘alr - placenta is _expe{led (ﬁ 30 mm)_ il
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W
F
e

|
e
A

/ @ Pass__fug \immunify(_Ffom anf'lbc_'c_/l:es)

La d'arhbn

Produchon + .Secrehon o-»C milk by mammary ylands
Beyms m lasf' 'I'ﬂmesf'er (preparahor:) and mcreases

raplclly a Q‘er parf'urlhon

Hormones J.nuolued

PROLACTIN (anterior pit) -  mil« synthesis: in alveoli

OX¥YT0cT v (posf Pl'f’) - il gjecﬁbn (let-down

regex on babys SucV(lmﬁ)

sfrojen 1+ progesterone premrete inhibit prolad'm durmy Pregn

rsf' milk  For 7 3—’7’ c/ays atter delfuery.
VFLLOW.LSH thicker f'han reyular milL,

Mch in .LjA anﬁbodtes leuv{ocyf'es 9r0wf'h ﬁacf'ors

qnd vitamins -7 passtue tmmumfyi fjo neonate.

S

Breast Feequ

WHO recommends ex:lusu./e breast peedmﬁ for
Ffirst © months mD :mcanfs lite.

B enep ts. :
@ Complete nutrition ®

@_ Bondfnj 7(9>_c7d'ouh) : Gy
@ NMatural mnf'rqcepﬂon(L/—_Vl//, e mo)
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Twm.s r /l//uh"ple Bm"h.s 7 .

(/) /Monozyqohc / .Ldenhcal

= .;:QQJQ 2ygote splits into Two ‘embryos.
Same DNVA; same sex; look identical. B
72:{\201'? ] Jc/em"mi f'wm: e Ry : 5
7 (2) Dczyqohc / f-raf-emal : ) .
Two ova perflhfed by fwo di-pvcerenjf' Sperms. 3
___QfFEeren?‘ DNVA, may be different sex. ]
2 ovg + 2 Jger%nal_ ﬁﬂ_‘.ns_ L il A k-
 Conjoined (Siamese) Twins ¥ e
Incomplete separation of monoZygotic embryos. 1
7&{9th /-Mulfl}oles_i i L SR S e
Tr:plef's Zuadruplefs efc. more common with 3 e
ART (kertility drogs / IVF). e
5
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® @ @

Y Hormonal Control Loops ; |

.

® Sl veeh e S  heon xwen® . A
e HPG Axis (Hypothalamus - Pitvitary - Gornad)
(-ve fredoack) E
o — - *
~ : g o : 4
B il = - — - - —————
e . -
3 Hypothalamus z
) ' seff:r:s x a&nf:H
@ ——— - -— Anterior- Pff'w‘f’ary L SR - —_
secretes FSH + LH
- 1 &= i SN
Gonad (Testis / Ovary)
@ 5 e y .sec/efels ;:x shdrmomegry = R o = =
@; - =iet e = -
» @ " e R z -
) 2 L Ssane 2 o ER E
A i = s, EE B
el = 3 M =< e,
° ]
@ | Motes . - Male NG e e e
® FSH -7 Sertoli (-> ABP_, i fnhfbfn) i 2
o | LH (ZcSH) - Leydig -7 Testosterone
. el Te:sf'c_)sf'engoe_ 1= LInhibin -7 e Qedchg( s S
e ’ e Z % £ %
fetoaas | Aotes -u-Female
e o ] : e S e o Ly R
- SeTe f:SH ST ')CQ/II(_./E yr_ow’_rb 3 esfroyen riSes’
; % oy N : 3
| LH surge -7 owviation ; CL -7. progeSterore
) :
C)
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Alenarche - frst _menstruation (Puberiy n F2
Meropause - permanrent cessation of cyde
Olgospermia - low sperm count “
Azoospermia : - N0 Sperm in  Semen
Crypfw\:hf'dfsm - undescended testes
ﬁnoqulafor\/ i cyde without ovulation e
Vased‘omy - et vas deferens (1 sterilisation)
Tubtdomy' - cwt -palfopfan tubes (F sterilisation)
Embryo (/-8 wx) - us Foetus (after § weexs) '
Cleauaﬁe . - mitosis WITHOUT \gmwfh %
Implantation - - blastocyst embeds (n endometrivm
Gastrulation so 2 germ layers form
Ofganoﬁeng,sis S - organs prgzrenﬁaf'e
Parturition - deh'uery of baby
Lactation - - milk  secretion
Colostrum i - frst ik - Iﬁ’ql Tmm’unt'fy
Po!y.spermy - multiple sperms enter -7 preuem’ed
hCG S 5 - secreted by chorion ; maintains CL
Atresia - follicle dejengrahbn
Corpus albicans : i .scar(gcf cL aﬂrer_ a_'gﬂeneran'?n
o
LY
N
-
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- Mumbers to Remember

L Ke? Po:'nf's | For Exam._s_

Testis temperature - 2-2.6 deg C below body

Each testis - 2570 lobules

Sperm count / - gacwlation = ZOO'_BOO ~million

Spermaf'o‘genesfs durahbﬁ - 6’7’—:72 Wd_ays :

_ Prfg’mary_oocyffes at birth = /-2 million

Primary oocytes at puberty -  60-§0 thousand E
Menstrual cycle - 25 day.s, ovulation day /78

G'es_f'aﬁ'fon_f - : _266-2}'{0 day_s ( 7O _a_ueev(.s)

fmpla_nfahbn - ® c_{ay ; 7-8 after Feri"flfsaﬁbn

Site Mappiqu_

Hormone Map

Spermafoyene.ﬂ}m s S_emtbfperpu__s 'I'ul:_wle (f'_e_ff'fs)

Sperm maturation - Epididymis

Ferh'lfsaﬁbnr - ﬂrfnpulld_ of pallopian tube
Lmplantation i Endorr_refrfufn of utervs
Oogenesis S Duany corfeie L

Progesterone - CL, placenta

Tesfosferone - Leyd{g cells =7 Zdy chars G sperm

Estrogen -  Granvlosa, thea, placenta

hCG - Chorion -7 pregnancy test

_Oxyfjocfnr h ﬁ/i?psf'er;br ‘pff' -7 uf'eru_.s -[: 3 b(egsfs_
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