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PHYSIOLOGY

FACULTY OF PHARMACEI

* In addition, the female reproductive organs contribute to sustaining the growth of |
embryos and fetuses.

* »Sexual reproduction is the
germ cells called gametes.
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THE REPRODUCTIVE SYSTEMS

¢ The male and female reproductive organs can be w by‘functig_r};}

\
Tgp Y-
 The gonads —testes 1 malvj and ovaries m\!( male % Froduce gametes and secrete

sex hormones. funec 4iow oF ovares and
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< Various ducts then store and transport the‘gametes)_., vfmw*‘“;“j N Sperem O\ Ns—
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* Accessory sex glands produce substances that

their movement.
their moveme
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< Finally, supporting structures, (such_as) the senis in males and the uterus in

females, “assist the delivery of gametes, and the uterus is also the site for the growth '

of the embryo and fetus during pregnancy. et

protect the gametes and facilitate

|

Pows ano‘ u\'efug ;\-v\C;m assm \\Ve O ? SOMOL’S i
3raan 0?» Ombgo &Mol H’{’us

owl) e utords w-? the S ”C or —the

e sy [FTEQERESS -

e —— A et e e i
——————

” MALE REPRODUCTIVE SYSTEM
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“ The organfgf the male reproductiye system include the testes, a system of ducts,
accessory Sex glands, and several supporting structures, including the scrotum and
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the penis.

* <evera Sqf)p.p} FUNCT!ONS OF THE MALE REPRODUCTIVE SYSTEM
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‘ 1 The testes produce sperm and the mde sex homume testosterone.
15 et - 2. The ducts transport, store, and assist in maturation of sperm.
- 3. The accessory sex glands secrete most of the hqud pomon of semen.

4 penis 4. Th th a geway
e penis contains the urethra, a r 155ag for
" ejacu
semen and excretion of urine. 2o
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Figure 28.7 Male organs of reproduction and surrounding str

(o o kReprodudive organs are adapted for producing new individuals

assing on genetic material from one generation to the next

T ures.

and

MALE REPRODUCTIVE SYSTEM

v The location of the scrotum and the contraction of its muscle fibers regulate
the temperature of the testes.
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v Normal sperm production requires a temperature about 2-3 Celsius below
core body temperature.
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MALE REPRODUCTIVE SYSTEM

Figure 28.2 The scrotum, the WL
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Figure 28.3 Internal and external anatomy of a testis.

@=— The lestes are the male gonads, which prg ‘




least mature (o most mature,
In) refer 1o haploid and diploid numbers of

Figure 28.5 Events in spermatogenesis. Diploid cells (2a
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Figure 28.6 Parts of a sperm ocll
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P About 300 milkon sperm mature eath day
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HORMONAL CONTROL OF TESTICULAR

FUNCTION
5 geoms
|« QAlthough the initiating factors are unknown, at puberty certain
2 )\ - . -
\U-\»;é-hypothalanuc neurosecretory cells increase their secretion of

gonadotropin-releasing hormone (GnRH).

Sohqdo*(ofl‘ﬂ — m\eﬂﬂﬁ ’\OYY"\OV\C |

O:XT.his. l hormone in turn stimulates gonadotrophs in the anterior
pituitary to increase their secretion of the twec
luteinizing hormone (LH) and follic]es-

: Sonadc pi_ns,
stimulating hormone (FSH).
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HORMONAL CONTROL OF TESTICULAR FUNCTION
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| < LH stimulates interstitial cells, which are located seminiferous tubules,

é X to secrete the hormone testosterone.
o ’ *05 o,

<*|This steroid hormone\i nthesi.

is lipid-soluble and readily diffuses out of interstitial cells into the interstitial
0 (:‘M fluid and then into blood.

A(morc- <+ Via negative feedback, testostergne suppresses secretion of LH by anterior

pituitary gonadotrophs and suppresses secretion of GnRH by hypothalamic
neurosecretory cells. ‘ -

R e T S L S,

ed from cholesterol in the testes and is the

= e ostoire

WY Secretion o} | W by anterior phakary glend

X + e 8"’05}! Yené , |
U Neadtive Wbt Secte o of Gw RY }’J \fbp’ - e -

Fes\\n gk cels.

L - o
R T B g A g - .







HORMONAL CONTROL OF TESTICULAR
FUNCTION oo i

» FSH acts indirectly to stimulate spermatogenesis

~( FSH/ and estosterong act sxncrgistically on the sustentacular cells to stimulate
secretion of androgen-binding protein (ABF) into the lumen of the seminiferous
tubules and into the interstitial fluid around the spermatogenic cells

| : P r> ‘(ﬁ}(}’)\r""' y e ’
» ABP binds to testosterone, keeping(its concentrafion high

» Testosterone stimulates the final steps of spermatogenesis in the semini?{g}mus
tubules.

» Once the degree of spermatogenesis required for male reproductive functions has

beenachieved, sustentacular cells release inhibin, a protein hormone named for
its role in inhibiting FSH secretion by the anterior pituitary.

» If spermatogenesis 1s proceeding too Mh less M is released, which

permits more FSH secretion and an{increased rate of 5permatoenesig
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HORMONAL CONTROL OF TESTICULAR
FUNCITION

ﬁestosterone and dihydrotestosterg e|both bind to the same
androgen receptars, whic (found)within the nuclei of target
i Y

cells.
! 2

gene expression, turning
some genes on and others off. ;

Because of these changes, the androgens produce several effects:
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(1) Prenatal development:

“r@’éf.(;re bll‘j testosterone stimulates the male pattern of development of
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a dthe_descent of the testes.
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@ Development of male sexual characteristics:

> At agw, testosterone and dihydrotestosterone bring about development
and enlargement of the male sex organs.

@ Development of sexual function:

» Androgens contribute to male sexual behavior and spermatogenesis and to
sex drive (libido) in both males and females.
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THE ANDROGENS PRODUCE SEVERALBEFECTS: L

) Stimulation of anabolism: |

» Androgens are a lic hormones:; that is, they |

This effect is obvious in the heavie > and bone mass of most men as %

' compared to women, " "ere clear "
-1 H 1 .

Figure 28.8 Negative feedback contral of blood level of
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FUNCTIONS OF AC CESSORY SEX GLAND
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acid W e sperm, contributes to sperm neutralizes the acidic s ¥ |

environment of the urethra and ‘ :
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The male urethra has three subdivisions: the prostatic,
mnmhrmws. mdqu\gy {(peniie) urethra.
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“EMALE REPRODUCTIVE SYSTEM =
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- datm | ~. varies (female
» The organs Ok he female .fCP‘l’UdUChVQ-...SY"’t"m mdm“ﬂq‘e s . 'h; Lv inass
ol or oviducts; the literus; the VAgIRa,

gonads); the (ferine (fallopian) tubes, e e
and external organs, which are collectively called the vulva, or puGert=
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FEMALE REPRODUCTIVE SYSTEM

S OF THE FEMALE REPRODUC

FUNCTION TIVE SYSTEM
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Figure 28.11 Female argans of reproduction and
surrounding struclures,

> Thoommo'r.prodwﬂmmw“mwam it
ovaries, uterine (falloptan) tubes, Utens, vagina, vula, , -

and mammary glands.
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Figure 28.13 Histalogy of the ovary. The arrows indicate the sequence of developmental stages that occur as part of the
6 maturation of as ovum during the ovarian cycle.
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- : t, plus the
: : : : tes in various stages of development, plu
» Ovarian folliclgs are 1n the cortex and consist of oocy I hey 2T called AN -

cells surrounding them. When the surrounding cells form a single | - ey I
cells: later in development, when they fQrm several layers, they are reierre gr _
' -

| ' » ! te estrogens as the follicle
Rucfeui-« The surrounding cells&ounsh the developing oocyte and bégm to secrete o

grows larger.
. A mature follicle is a large, fluid-filled follicle that is ready to rupture and expel @ secondary

oocyte, a process known a: vulatio

* - -
L o7 A luteum contains the remnants of a mature follicle after ovulangn. T}Te corpus ]ufeum
“"f" | produces progesterone, estrogens, rg!gggtn, and inhibin until it degenerates into fibrous scar tissue

1 e i
)y 2y called the corpus albicans.
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ury and is responsible for the production of the

-
1) 1 AL L

» A corpus luteum 1S 2 mass 0

CAAD Lilc
harmone progesterone during early pregnancy.
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ITHE FEMALE REPRODUCTIVE CYCLE

S | ’ e S
' ~ The formation of gametes in the ovaries is termed oogenesg—. 5 Wd\g%wu\ s

ase of meiosis I during fetal
after puberty.
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THE FEMALE REPRODUCTIVE CYCLE

early Feltwl Aevilofrid

l i aru pocyle is surrounded by a
. . " sl - )ment (‘“‘(h}" )"ir‘q] ‘b "“ ¥y A% l "
» During (hls arrested stage of develog , /|

e . " “ . » ‘ f()]]i(let
. . 11 . | y O1 o sfructure 18 m”-'-.‘d cl }’rl'l\”fd'ﬂl

21 | ‘ ar cells and the entir ,

mele lavor nf flat lulllcul.n / _

. ‘ 'ﬁ’/’"“’. - ,Of

» At birth approximately 200,000 to 2,000,000 primary oocytes Temair in each (c)igs‘l;)t'l e

these al;out 40.000 are still present at Eu_berty, and around 400 w.nll mature and_ c—i* :
durin'g a woﬁ;;n’s reproductivchlifgtime. The remainder of the primary oocytes undery

atresia. N | , ot g
> €ad;_mgpth after puberty until mgﬁljpgpggse, gonadotropins (FSH and LH) secreted by the
anterior pituita

P

further stimulate the development of several primordial follicles,

although only will typicallf reach the mat;_;_r_iﬂt_y__p‘ggglg_d_igx:olglgtlon.
» A few primordial follicles start to grow, developing into primary follicles.

»"Each primary follicle@@f a primary oocyte that is surrounded in a later stage of

. —
; | - ]IS g | -~
development by several layers of cuboidal and low-columnar cells calledgranulosa ce o
| _ (5t
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THE FEMALE REPRODUCTIVE CYCLE

| % The outermost granulosa cells rgst on a basement membrane. As
the primary follicle grows, it forms a clear glycoprotein layer

called the zona p ellucida/ betweeD\ tWthe
granulosa cells.
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» In_addition, stromal cells sufrounding th

t m
Tjgin to form an organized layer called the theca folliculi.
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» With continuing maturation:
2 A primary follicle develops into a secondary follicle.

+ In a secondary follicle, Jﬁ\g theca differentiates into tyg layers.

\ | i

<+ These layers are the theca interna, a highly vascularized internal layef
secretory cells that secrete estrogens, and the theca externa, an outer layer O

and collagen fibers.

r of cuboidal
stromal cells

| ity called the antrum in
cavl th

+ The innermost layer of gra
and is now called ¢he corona radiata
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THE FEMALE REPRODUCTIVE CYCLE

b o5t
> The secondary follicle eventually becomes larger, turning into a mature folliclg.) m‘*ff;_j cothte
> While in this follicle, and just before ovulation, the diploid primary oocyte completes

meiosis I, producing two haploid (n) cells of unequal size —each with 23 chromosomes.
» The smaller cell produced by meiosis I, called the first polar body, is essentially a packet
of discarded nuclear material. The larger cell, known as the secondary oocyte, receives |

most of the cytoplasm. Once a secondary oocyte is formed, it begins meiosis 11 but then
stops in metaphase.

2 e
icle soon rugtures and releases its secondary oocyte, a process known as
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B THE FEMALE REPRODUCTIVE CYCLE
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> At ovulation, the secondary oocyte is expelled into the pelvic cavity together with the
fil'St EOIar bOdy a.l'ld Cmadiata.—-} CoYowna (U(Jle“ 'RWA el eo\&( \001"‘3 )\ o 59(05&0‘“6 w‘j.( *

i . : : P\ P
1 ~ The secondary oocyte splits into two haploid cells, again of yinequal’size. -~ iheen .

» The larger cell is tlm__q_v_g_ny_o_________lmhmgg-

oy = > — Tl Y

& ~ The nuclei of the sperm cell and the gvum then ormm a diploid zygote.

t polar body undergoes ap_gtb_e_LdlﬂSJon to  produce two polar bodies, then the
. primary oocyte ultimately gives rise to tk 1aploic odies, which all degenerate, ;
g and a single loid ovum. Thus, one_pri rimary oocyte gives rise to a single gamete (an
| *éb'ﬁﬁ)‘ By contrast, recall that in malesone yrimary spermatocyte sroduces four gametes \
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Childhood (no development ‘
of tollicles)

(o
Puberty lo menopause o
each month ‘

@ Primafy 0ooyte

Meiosis | compleled i

by ong primiary oocm/ \
IllK*\fﬂK!T"N

Primary «
(AE N

prophass i)

First polar body (B ) Secondary oocyte

(In mataphase 1)

THE FEMALE REPRODUCTIVE CYCLE 1

o » During their reproductlve years, nonpregnant females normally exhibit
' cyclical changes in the ovaries and uterus. Each cycle takes about a month

and involves both oogenesis and preparation of the uterus to receive a
fertilized ovum. Hormones secreted by the hypothalamus, anterior

pituitary, and ovaries control the main events.
L l-cogenesis 9_ ﬁ-crh \\LJJ\ Z,\""\ ¢

B :
» The ovarian cv¢le is a series of events in the ovaries that occur during and

er the maturation of te. The uterine (menstrual) cycle is a
CIUS LU LU

concurrent series of changes in the endome m of the uf ) prepare it
for the arrival of a ferhhz 1m that will develop there@ntil birth
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THE FEMALE REPRODUCTIVE CYCLE

S
* v
» The general term female reproductive cycle encompasses the

() ovarian and uterine cycl‘éﬁs, he hormonal changes that regulate

them, and the related cyclical changes in the breasts and cervix.

(2

HORMONAL REGULATION OF THE FEMALE
REPRODUCTIVE CYCLE
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“ =  Estrogens Progesterone Relaxin Inhbin .
« Promaote development « Works with estrogens « Inhibits contractions ¢ Inhibits release of FSH
and maintenance of female o prepare endomeinum of uterine smooth muscie and, 1o a lessax
reproductive structures, for implantation « During labor, increases extent, LH
feminine secongary sex « Prepares mammary flexibility of pubic , v
characteristics, and breasts glands to secrete symphysis and dilates A2 5 vyl
« [NCrease protein anaboﬁsm milk uterine cervix g, } iz
« Inhibits release of g S~ "y
GnRH and LH (L Ny )
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' wiilation both srogesterone and estrogens are secreted
> Estrogens are the primary ovarian hormones before ovulation; after ovulation, bo o5 3 ge
e by the corpus luteum.

@ e
Hypothaiamue

Sag!

OVARIAN
CYCLE

UTERINE
{(MENSTRUAL)
CYCLE

T <

- T A - S " - N 3 : )
oy \’ > " Y L A
k" v .

e,
"
’ N . -
B A -
-' ¥ .
o o )
)

R Y Y r 3. 1.130 1 41}
@151317 18 10 20 21 22 23 24 25 28 27 28 1 2

B ———
- - - — G — -
—— -

P— e — ——— -

L]
'
>
}
I
- .
P -'-~
o

im Qf'ff‘, .
l‘ Lories L

L AR

)f

2 5 P o -

[ .4 »

R (VI fe Gl > Ay
AL | R V= i) iy
AT e fau iy
-" ‘ NN T o’

]
"L ]

»‘\B?
' . e c

.
] YYo= ..P'.d y '_;

: 28.24 CONTINUVED ’

sa LW
owlalisn)) & o e C/\)J\ 'C“)’ . *




2 . ‘ ’ aerl 8 positive
Fiqure 28.25 High besels of est rogens & |

l‘%dhm k effect (green arrows) on the I puﬂl.d;lmui T
[:Nll“&ll\. (thereby Incen acing secrviisn i (.l :

and anderiot

s — S s

"v'”.@':;\"

" At midcydtie, a surge of LH triggen

W D — p—

" . — — T

almos! mature
tolice stmuiate
ralsase of more
3 and LM

e —— W

D -
- . -t
- =t X N

RS B R Tl L

— - - - N
- e e T~ LE o "}




Olialadl gST 1>lse

$igses pluail T




