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1. Introduction

A subnet of the Generalized Net (GN; see [1]) model of human body (see [2,3]) will be
discussed.

The reproductive system is the combination of organs and tissues associated with the
process of reproduction. Hormones play a dominant part in the physiology of reproduc-
tion. Under the influence of releasing factors from the hypothalamus, the anterior pituitary
gland produces gonadotrophic hormones which control the activity of the gonads, ovaries
in the female and the testes in the male (GN 1). The overall function of the male repro-
ductive system is to produce mature, active sperm and to deliver them outside the body.
Spermatogenesis is regulated by secretions from the anterior pituitary gland. Luteinizing
hormone (LH) stimulates the interstitial cells of the testes to produce testosterone, which
than aids in the process of spermatogenesis. Maintenance of spermatogenesis is assisted
by follicle-stimulating hormone (FSH) and growth hormone (GN 2). The function of the
female reproductive system is twofold: (1) to produce fertile eggs or ova, and (2) to provide
an environment capable of supporting embryonic development if an egg becomes fertilized.
The ovaries and the pituitary have a reciprocal effect on one another. During oogenesis,
cells surrounding the developing ovum assist in the maturition process and form a spherical
structure called a follicle. It continues to grow under the influence of F'SH, released from
the anterior pituitary gland. In addition, FSH stimulates the cells of the follicle to produce
estrogen. As estrogen levels increase, the follicles begin to inhibit the further release of
FSH. Ovulation is achieved with the aid of LH. After ovulation, the cells of the follicle are
trnasformed into a structure called corpus luteum. LH stimulates the corpus luteum to
produce progesteron. Progesteron continues preparation of the uterus for fertilization. The
life span of the corpus luteum is approximately ten days and if implantation of a fertilized
egg does not occur, the corpus luteum regresses. This event coincides with a decrease in
progesteron concentration which includes the lining of the uterus to slough, and causes the
characteristic bleeding (menstruation), as shown on GN 3.

1This research is supported partly by the National Foundation for Scientific Research in the frameworks
of Project No.TK-L-3/1998.
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2. Global GIN-model of reproductive system (Fig. 1)

At each time-step a token with initial characteristic “either man or woman” enters place

ly.

{
Zl =< {ll}’{12}7 ll tT"ZG 7/\(ll) > .

The token from place [; enters place l; with a characteristic “there is activation of the
hypothalamus structures connected with the anterior pituitary gland”.
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where
W, 3 = “activation of the production of gonadotropin-releasing hormones”,
Wy 3 = “inhibition of the secretion of releasing hormones”,
Wy 3 = “inhibition of the sensitivity of releasing hormones”.
The tokens obtain characteristic “a gonadotropin-releasing hormone is secreted from
the hypothalamus” in place 5.
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Zy =< {la,le}, {ls, 5}, 3| W34 Wis ,A(l3,16) >,
le | Wea Wes
where
W34 = “stimulation of the secretion of follicle-stimulating hormone from the anterior pi-
tuitary”,

Wa s = “stimulation of the secretion of luteinizing hormone from the anterior pituitary”,
We.4 = “inhibition of the secretion of follicle-stimulating hormone from the anterior pitu-
itary”, :

Wes s = “inhibition of the secretion of luteinizing hormone from the anterior pituitary”.
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Fig. 1
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The tokens obtain characteristic “the gonadotropic follicle-stimulating hormone is se-
creted from the anterior pituitary gland” in place /4 and “the gonadotropic luteinizing
hormone is secreted from the anterior pituitary gland” in place 5.

lg I7 lg ly
7y =< {l4,l5}, {lsa lT,lBa 19}, l4 W4,6 VV4,7 W4,8 I’V4,9 a/\(lzhls) >,
ls5 I/V5,6 VV5,7 I’Vs,s W5,9

where
Wie = “follicle-stimulating hormone stimulates the gonads to produce estrogen sex steroid
hormones”,
W, 7 = “follicle-stimulating hormone stimulates the gonads to produce androgen sex ste-
roid hormones”,
Wys = “follicle-stimulating hormone stimulates the production of gametes (sperm and o-
Va,)”’
Wyg = “follicle-stimulating hormone stimulates the gonads to produce inhibin”,
Wse = “luteinizing hormone stimulates the gonads to produce estrogen sex steroid hor-
mones”,
Wsr = “luteinizing hormone stimulates the gonads to produce androgen sex steroid hor-
mones”,
Wsg = “luteinizing hormone stimulates the production of gametes (sperm and ova)”,
W59 = “luteinizing hormone stimulates the gonads to produce inhibin”.

The tokens obtain characteristic “estrogen sex steroid hormones are secreted” in place
ls, “androgen sex steroid hormones are secreted” in place l;, “gamets (sperm or ova) are
produced” in place lg and “the polypeptid hormone inhibin is secreted” in place lo.

3. GN-model of male reproductive system (Fig. 2)

In each time-step a token with initial characteristic “male person” enters place /.

Iy

true’

Zl =< {ll}’{l2}7 ll

The tokens from place /; enter place I, with a characteristic “there is activation of the
hypothalamus structures related to the anterior pituitary gland”.
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where
/3 = “activation of the production of gonadotropin-releasing hormones”,
Ws 3 = “inhibition of the secretion of releasing hormones”,
Wis3 = “inhibition of the sensitivity of releasing hormones”.
The tokens obtain characteristic “a gonadotropin-releasing hormone is secreted from
the hypothalamus” in place [3.
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where
W34 = “stimulation of the secretion of follicle-stimulating hormone from the anterior pi-
tuitary”,

Wi s = “stimulation of the secretion of luteinizing hormone from the anterior pituitary”.

The tokens obtain characteristic “the gonadotropic follicle-stimulating hormone is se-
creted from the anterior pituitary gland” in place Iy and “the gonadotropic luteinizing
hormone is secreted from the anterior pituitary gland” in place 5.

ls l;
Zy =< {ly, 15}, {le, Iz}, la | Wae Wiz ,Alls,15) >,
Is | Wse Wiy

where
Wye = “follicle-stimulating hormone stimulates the seminiferous tubules of testes”,
W,z = “follicle-stimulating hormone stimulates the seminiferous tubules of testes”,
W56 = “luteinizing hormone stimulates the interstitial Leydig cells of testes”,
W57 = “luteinizing hormone stimulates the interstitial Leydig cells of testes”.

The tokens obtain characteristic “seminiferous tubules are stimulated”
in place lg and “interstitial Leydig cells are stimulated” in place I7.

[ l
ZS =< {ZG}){ISJQ}’ 16 I I/VZS I/V:9 ,/\(ZG) >,

where
Wes = “the secretion of inhibin is stimulated”,
We o = “the spermatogenesis is stimulated”.
The tokens obtain characteristic “inhibin is secreted” in place lg and “production of
sperm” in place ly.

Zg =< {lz}, {110, 111}, - { Wl/;(,)m Wi':u JA(l7) >,
where
W=7 10 = “the interstitial cells maintain the spermatogenesis”,
Wy 11 = “the interstitial cells produce testosterone”.
The tokens obtain characteristic “maintenance of the spermatogenesis” in place /3¢ and
“secrete testosterone” in place ly;.

Zr =< {ly, lio}, {liz}, o | true ,A(lo,l10) > .
lip | true

The tokens obtain characteristic “spermatozoides are produced” in place lq3.

[ l
Zg =< {l11}, {hs, la}, I } LV111313 W111414 A (1) >,
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where
Wi1,13 = “the testosterone reaches the blood and acts as regulator”,
Wi114 = “the testosterone reaches the blood circulation and acts on the target organs and
systems”.

The tokens obtain characteristic “feedback control via the blood” in place {33 and “via
the blood circulation reaches the target organs and tissues” in place .
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Fig. 2

4. GN-model of mature woman’s reproductive system (Fig. 3)

In each time-step a token with initial characteristic
“adult woman” enters place /5.

l2

1| true A(h) >

Z1 =< {l]},{lz}, 7

The tokens from place l; enter place I; with a characteristic “there is activation of the
hypothalamus structures related to the anterior pituitary gland”.

3

[ .

Z2 =< {12}1 {13}7 ]

The tokens obtain in place I3 the characteristic “a gonadotropin - releasing hormone 1s
secreted from the hypothalamus”.
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3 | true Als) >

Zz =< {14}, {15}, i

The tokens obtain in place Iy the characteristic “the anterior pituitary gland secretes
the follicle-stimulating hormone”.
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true Alla) >

Zy =< {la}, Us}
The tokens obtain in place I5 the characteristic “there is maturing of follicles and ova”.

| s I
" s [ true true

Zs =< {Is}, {ls, I} A(ls) > .

The tokens obtain characteristics “the ovum is released from ovary” in place ls and “an
empty follicle remains” in place I;.
I

l l

Ze =< {ls}, {1s,1 I 8 2 Al5) >,
6 < { b}){ 8, 9}a 16 | WG,B W6,9 ( 5)
where

Wes =“the ovuin is fetilized”,

Weo = ~Wss.

The tokens obtain characteristics “the ovum is fertilized” in place ls and “corpus lu-
teum” in place .

l l l .
ZT =< {18}’{110,1113l12}3 18 I I/Vlolo ‘/{/';111 W;212 a/\(l8) >,

where

Ws,10 =“there is pregnancy with lactation”,
Ws 11 =“there is pregnancy with parturition”,
W12 = " Ws10&Wg 11
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Fig. 3

The tokens obtain characteristics “lactation is stimulated (go to GN model related to
lactation 2" in place ljo, “end of pregnancy (papturition) in place ly; and “corpus luteum
is formed” in place l15.

2This GN is in a preparation.
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ZS =< {17’ lg, 112}, {113’ l14}’ lg fal’;:: tT"L;,l;

liz | true false

s A7, V(lg, li2)) >,

where
Wr 13 =“there is token in place /1,7,
Wz 14 =“there is token in place lg”.

The tokens obtain characteristic “there is degeneration of corpus luteum to corpus
albicans” in place ;3 and “the pregnancy maintains the mother corpus luteum and its
production of estradiol and progesterone” in place /4.

l
Zg =< {114}, {115}, j 15 /\(114) > .

14 | true’

The tokens obtain characteristic “there is normal menstruation cycle” in place ;5.
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