RESULTS




The pesults of thls investigation include the follow-

ing four jroups of observatlons:

I

IT

IIT

Iv

- Opservation on normally nourished control adult
fymale rats recording the following parameters,
a) Plasma proteins,

1

b) Plasma hormones, V}Fgfﬁ‘

o~
;

= Davelopment of malnonrishment in adult femsale rats_
riacelving protein - deficient diet (7% Casein) and
racording the following changes:
al Changes in total body weight,
bl Changes In vaginal smear.

¢! Changes in plasms proteins pattern,

= Changes 1n the rolloving parameters during the obser-
viition perlod in malnourished nontreated contrbl female
rets:
a,. Total body weight,
b,” Plasma proteins pattern,

¢, Plasma hormonal pattern, i/> [ ., -
{2 AN AN

- Metabolic effects of dally oral contraceptive dose
ir; normally nourished and malnourished adult female

‘rats by recording changes in the following parameters:
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a) Total body weight,
b) Vaginal smear cytology.
c) Plasma proteins pattern,

oo
d) Plasma hormonal pattern, ST

I - Obsgrvations on normally nourished control rats

a) Plasma proteins

The data shown in-table (1) display the average
normal values for total plaémé protein and its fractions
during tha observation period of 180 days. In this normally
nourished group (20% casein diet) which received propylen:
glycol as vehicle, the valuesrof total plasma protein and
its fractions did not show any significant alteration from
those obtained in the initial observation This applies to
the total plasma protelin as well as the albumin and globulins

( oc 15 Cor B, ¥ ) and fibrinogen fractiona.
b) Plasma hormonal pattern e

- fesults in table (2) represent the mean values

for the nldsma gonadotropins (FSH and LH)}, steroids (estro-

gen and prugesterone) for the control animals recelving pro-
pylene glyuol as vehicle, The values at the end of the obser-

vation per!iod 41d not show any significant difference from the
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values obtained initially during the specified phase of

estrus cycle,

IT =~ Dev2lopment of malnourishment in adult female rats

recsiving protein - deficient diet

Thei'e appears to be a wide range of dletary protein
(protein intake) to which living animals can adapt.and be
maintained in good health, restriction of such protein in-
take in the diet would lead to protein malnourishment, This
malnourishrient could be detected by observation of signs
such as lots of appetite as evidenced by lower food consume
ption, retsrdation of growth, loss of body weight, tremors
of head and limbs, ocedema with muscle wasting, abnormal
texture of hair and flnally deposits of reddish material
about the nostrils, The frequent occurrence of .sudden death
in such aninals was a constant source of concern, Some of
‘these signs are shown in fig, (5),. where the malnourished

animals B aidC could be compared to the normal controLﬁ A.

Protein malnourishment was also confirmed by the
following:
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a) Change in total body weight

Loss In body weight was progressive and significant or
‘plghly significant(P« 0,0025 - PLO. ooos)table (3) and
fig. (6). These results show that the initial body weight
was 153,4% + 1,79 gm, at the start of the experiment, which
was reduced to 136.56 + 2,42 gm, after 90 days, the differ-
ence belng highly significant (P < 0,0005),

b} Changes in vaginal smear

Vagiral sﬁear cytology exhibited marked disturbance of
the estrus cycle of the teat animals 15 days following the
administrafion of protein deficient diét. The percentage of
diestrus phase i,e, cessation of ovalation, increased with
progression of experimental peroid with ultimate éessation
of the cycle at diestrus phase in 100 £ of animals after
90 days table (3), |

¢) Changep in plasma protein pattern

The dwvdlopment of protein malnourishment was confirmed_
by blochemleal plasma protein pattern, As can be- seen in,

table (3) uignificant decrease of total plasma protein content
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occurred F< 0,0025, This decrease was progressive with
prolongaticn ofrthe low-protein dlet administration, The
percentage decrease reached - 6% after 90 days of continu-
ous feeding, Estimation of protein fractions during develo-
pment of malnourishment indicated progressive significant
and highly significant decrease of albumin P < 0,0005 where
the percentgge decrease nqted amounted to-9 % after 90 ~days,
The ¥ globulin was highly significantly decreased P < 0. 0005
together with highly significant decrease of the fibrinogen
fraction P« 00,0025, The perceﬁtages of decrease recorded
for ¥ globulin and fibrinogen were -17% and ~-15% for the 2
fractions réspectively after 90 days ds shown in table (4)
and fig, (7).

~The other glébulin fractiéns namely o 1, 2 and B
exhibited significant and verj’highly significant increase
- between .P<.D.0025 to P<0.0005 for the same period, The per-
centage incirease reached + 40%, + 21% and +17% for the
threerfract}ons respectively (see table 4), The decrease
of the.albumin fraction"tdgether. with the variations in
the globulin fractions resulted 1ht§ déérease of the albu-
min / giobulin ratio ( A/G')'whichiéxhibitéd  very highly
significént‘decrease P< 0,0005 and a percentage reduction

of-15% after 90 days as indicated in table (4) and fig. (7).
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IIT = Chantes in the nontreated malnourished rats during
t%gﬁvﬁole observation period
Cont lnuous feeding of iow protein diet {7 % casein)
to rats following the development of malnourishment. resulted

in the folliwing observa tions.

a) Total boydy weight chﬁnges

As shon in table (5) and fig, {(8), the‘body weight
of the animils in this.group significantly and progressiv=-
ely decreasid throughout the whole observatlion period, The
decrease In body weight was calculated on the grounds of
percentage tecrease from the control'normally nourished
group at the corresponding time interval, The percentage
decrease wa: significant and very highly significant P<;d.0025
to P<0.000% with a final remarkable decﬂéase by «40%, where
the mian bouy weight of the céntrol animals was 207+8,79gms,
pompared to the mean body welght of the malnourished group

"which reached 125 + 12,42 gus,

b)) Plasma jprotein pattern

It was ﬁoticed that prolonged feeding of low protein
dlet resulted in further decrease oft total plasma protein
in the malncurished animals compared to the normally nouri-

shed controls during the whole observation period. As
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evident In table (6a) and fig, (9), significant and very
highly sigrificant decrease of total plasma proteln was
recorded renging between P <0,0125 and P< 0,005 with a
final percentaze decrease of -19% at the end of observa-
tion period, Protein fractions namely albumin and
globulin were decreased as well especlally during the first
45 days of observatlon, The decrease of albumin ranged
between insignificant, significant and Aighly significant
values P 0,05 and P< 0,005 with a percentage reduction of
-lé% at the end of observatlon period, The same pattern was
observed with the ¥ fraction but with a final percentage
reduction or'-lz% at the end of the experiment as presented
in table (6s,b) and fig, (9a,b-),,

On the other hand the other globulin fractions o€ 1
and & o exhlbited mostly significant Increase especially
during the lirst 45 and 30 days for the two fractions res-
pectively i the maln&urished group compared to the normally
nourished on1e, fThe percentage lncrease detected amcunted
to + 19% in case of of 1 being'gignifiédﬁt P<0,05 and + 7%
in‘QQSe-ofocz'as_recorded in table (6&) and. fig, (9a). The
B fraction_in%reased as well‘durihg thérwhole observation

period with significant and highly significant values
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recorded rarging between P L 0,05 and P< 0,005 with a per=
centage increase of +21% at the end of observation period,
Fibrinogen Showed fluctuating levels allover the observa-

tion period without a detectable pattern,

The marked decrease in the albumin and the changes
in the globulin fractions resulted in ultimate decrease
of the A/G ratio during the whole observation period
where varying decreased levels were recorded, A highly
significant percentagerreduction was recorded at the end
of observatisn period reaching - 26% (P<0.005). The
results for fhe whole plasma protein pattern are recorded

in table (6 , ) and graphically {1lustrated in £1g.(9 p).

¢) Plasma hormonal pattern

| As presented in table (7),fig, (10), plasma levels of
gonadotropic hormones showed a biphasic pattern during the
experimental period, TIn the first half of observation per-
iod a signifjcant increase of both FSH & LH occurred in the
m&lnourished group com?aréd to'ﬁhq normal one; P< 0,05 to
P £ 0,005 for FSH and P< 0.005 to P<0.0005 for LH with a
peak level at day 45 reaching a very high percentage incr-
ease of + 350 % in case of LH énd_+92%'1n case of FSH,
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During-the second phase however, a highly signifi-
cant progreusive decrease of bothlhormones ocecurred, In
" case of LH the percentage reduction reacheq—ss% and -43%
at days 105 and 120 respectlvely being highly significant
P £ 0,01, reduction in case of FSH was also significant
P < 0,025 ati day 150 with a percentage reduction of -20%
as shown in table (7) fig,(10). Plasma levels of sterold
hormones 1.a, estrogen dand progesterone exhlblted decreased
hormonal lewvels throughout the whole observation period
in the malnourished group.compared to the normally nourished
animals as presented in table (7) and Fig., (11)., Estrogen
level was s!gnificantly decreased esﬁecially at 90 & 105
days P< 0.05 to P& 0,01 where the percentage reduction
recorded was -50% and ~-60% for the two periods respectiv-
ely. Plasme progesterone level was decreased as well
being very highly significant at most of the time interw
vals of obsgrvation period P 410;0005. The perﬁentage
reduction revealed a range befween_;ss% to -91% as recbrded'

in table (7) and fig, (11),
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IV - Metabclic effects of daily oral contraceptive dose
in normally nourished and malnourished adult female

rats

A - TEffect ¢n normally nourished rats

a) Effect on total body welght

Tote.l body welght of anlmals in this group showed

some decrease throughout the observatlon perilod, This dec-
reass was mostly insighificant except for occassional time
intervals at the beginning of observation periocd namely days
30 and 45 amounting to -12% and -13% respectively P<(.025
and P< 0,01 and another period towards the end of experliment
at days 135 and 150 with percentage decrease of =16 ¥ and

-18% respectively ,see table (5) and fig, (8).

b) Effoct on vaginal smear cytology

The effect of the drug on the vaginal smear cyto-
logy was studied as it reflects 1ts action on the plitultary
gonadotropin: and hypothalamic releasing factors with con-
sequent rise of estrogen and owvulation, The results in
table (8) represeht'the changes of vaginal smear cytology
during the whole observation perlod of 180 éays, - Daily
administration of the drug resulted in distirbance of the

estrus cycle in animals recelving normal diet, During'the'
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" first 60 days;, mixed vaginal cytology occurred showing
unstable estrus phases with definite inclination towards
'esfrus. Fron, dé.y 80 onwards the vaginal smear cytology
was that of 1p0% estrus in all animals with no other

fluctuations,

¢) Effect on plasma protein pattern

Table (9g 1) & fig. (124 p) show the changes which-
occurred in plasma protein pattern, Total plasma protein
exhibited insdignificant fluctuating levels during the whole
observation reriod except on three occassions where signifi.
cant increase of + 5% and 4—8%, (P« 0.05) occurred at 60 and
150 days resyectively, A highly significant decrease of
-11% (P £ 0,0(p) was recorded at day 90, The albumin was
decreased throughout the whole obaervation pericd, The dec-
reased level: recorded varied between insignificant, signi-
ficant and highly significant levels P<0,05, P 0.01 &
P <0.005 and percentage decreases varying between - 3% and
-22% with a final décrease of-16 % as shown in table (9,)
and fig. (12,). | |

~ A1l glotulin fractions exhibited tendeﬂcy to fluctuat-
‘ing levels a]lthr&ugh the observation period, Whileec
fraction showed téndency to increased le.vels especlally dur-

Ing the first 60 days of observation with gsignificant and
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highly signif iLcant levels P< 0,05 and P 0,01 and percent-
age lncrease !'anging between +16% and +39% o¢c o and Y frac-
tions exhibit)d mostly fluctuating insignificant levels
dufing the wh}le observation pefiod with no detectable
pattern, The% B fraction as well as the fibrinogen were
mostly increajped with neglegeable significant levels at

some time int}rvala as shown in table (9,) and fig. (12,).
The resultant decrease of albumin and changes of the globulin
fractions led to decreased A/G ratio allover the experimental
period though the levels recorded varled between insignifi-
cant , signif j.cant and highly significant levels, P<.0.05 .
P<0.01 and PK 0.005 and the perceni:age reduction ranged
between - 11 ? and -32% with a final reduction of -25%, at
the end of exPeriment,see table (95) fig. (12b).

d) Effejt on plasma hormonal pattenn

The phanges that occurred in plasmas hormonal patt-
‘ern are shown:in table (10) and fig.(13), Plasma FSH exhibited
initlial decre :b.ged leve1§ at days 7 and 15 followed by the
hormone increfse during the .period between 30 and 90 days
be'ing signifilpant at days 60 and 75, P < 0,05 and P 0.005
with maximum”percentage increase of + 70% at day 60, Insi-’
gnificant decpeased levels were recorded from &ay 90 till

the end of ex [:erimental period,




Bnap AA13AIIRI V0D 11 paysianou AnewaoN= 3 +N caswyd SN1}sd Bujanp s34 j0rjucod paystinow AR WioN = N
ERLU N ¥ siuasaiddi uwEIu Yd%3I '8N 100 % S000™d juedpub s AjublH e 007> d jueoubig -
wg L ™ GEL | OCE F LT L1 | O g™ Lo vl [ 14EPLy 7} [ VLT FITVL{60ZFEOSL BZ'TENLL | L6E F U6L |80 TEISL 78I TEL9Y [ESOFOES lg'e¥69°s1 oy = g1l N
) — 5L°E *FER I jw g Bu
ncs =) | mze— | s -1 tmes =y | enss=y | tnsy =y f]enrioad gy Lew e T.H.E.l .—Z.lew JEETRE YRS |
* £} 3 % - F + 3 3 +N aucsaisaboly
rso e Lyz 1770 T AV E|LLOT 69°E 196 = 59°'% | 89°0 ™ €£°9 [ 207277908 | LOT T 61 8L | 65T ELE ag-zTyiLl | s eIzl G608 L |IST WIZTR] ST BISL
10°9 F £9°EC 9°9 F O ZE 86T LELL SIS TEISL]| 65 TILSL 6Ty T 0T 605 = ¢£¢ |coce merZe eI | Le T ELEE [Ty T LOGE 99 ™ LEYE |4 CLFEY9E N
- 86 ™ LY'OY yw s bd
(% 77—=3 ] (%6s —) (% s--) (67 —1 (% 6 =)} {ner=) (%Tr—) it —)| (%er—1 ._u.,.__._i, ._....r.;tu .T._..m_lu ‘_yn....hm ] :
* + + * + R * + 24N vabcays
'y = fe'Rl| SE™ZOCL(OZET LIl 0YL ™ LUTL ] CROW B6C) e wEozz | vy Fyeellszewessz (a5 ey wyLE gyrFLYEL | L7 TISEL Y1 FSO'LL .3
wzo * erilrzoryrifszomys ozo ™ s | 800 TESSETL scorzioe |eso =arziszomarz|soirrre|ove Tl gD TCO L |56 0T EPC|S1O ™ 82 N
’ — g0 ™ LT W phw
_.3. L+ ._.3.21 ._,2.21 .T._.rl_ _...:n =3 twer—) T.r €z —) _,..,Ll ._m.:u.., _u.\...:._ ._..._.El_ ._.:.ml [ETE] SO .
. . + * N -~
Syo ™ L9t evio ™ e 620 T 6L ) LZO YA 260 * £04 | ez o c00t] 6270 0671 | SSOTS2L [BLOT L) ec't T 6'Z | 650 * L2 |7E0 TLEE)STO T LT
QE0 ¥ i2°C 600 P REC|ZZOT ELE[ZYO ST LI0L0 ™ 6L L] 38D w99z | 6e0 Foes |90 FEOS|S60 FLYS {80 myey [62°0 T 35 £R0 TEOY | IED ™ 2 N 7
7671 " 10'Y pwynrw ||
._13;.., ._.2. L—? ._.Z.N.olu T.:_l ._.I.»iu _u.:ﬁlu ._.Tt_i nec+)jlnoL+) ._.Z..S+_ .—I.Ei ._.3._2.|u (h9e —) .
) . i . i 4 LR + 3+N HS$d
vz = t'c|oc0 ™ g |uo mereles0 ™ IEZ [ZED PG| SZOTENT 6z0 * 29 790 FEU9 {630 T 6T6| 660 IV [OLD T WS (SZVFIOLLLS0 T s 7
|
ol 591 0Slt St §01 06 Si 09 5% 0¢ 1 L
vl - sdb IS w Y Sajdwtieg
e summiwan: 2ATIATIVHINOD 1S0d4 40° SIVANILINI 3WIL
; ) l smaa sRLIIU 1591
. J0MLNOD HWOH4 3SNVHD 3IOVINIZHEIC ONY IS5 7 SIANTIYA NY3H E “ B 7
. . ©§j®J SIFPWS} JINpER payYsiInpuy Ajjewiou My
sauowioy auosajsabosd pue uabosyss ewse)d sul!dosjopeuohd rwse|d uo aarjdadesjuod jo asop |EJO Apnep a1buis jo 333333 {0L) 219%]




"sAop Q8y J®AO S$}0J 1013uU0D Pe®ysiJinou A|lowiou 9SOy} woJy jusrdad so $304

Pejpad] poysiinou LAnowascu ul sabubys (H1 9 HSYd) Ssuowdoy uidoJjopouob pwsold (€L) By

.

-4

Bnip. .49} 340 { SAop Ul ) Ss|pAsajul swi)
oo

Nybiy wx

*f

08t colL 0s1 GeEl 0zt SOl 06 st 0% Sb 0t 6l "

—~ 001

S00°0 7 d
uedrjlubg

juediubis
]

oe

aseaazag

* _ 409

£#-0¢

res A _IS | _l_ | _I_ rw«

g2

S007d

%

—4 oY

*

— 09

— 08§

SSRIIDUY

-
=
e ST
S
|




- 7% -

Decreased levels of LH were recorded from the start
of experiment ti1ll day 150 where after insignificant incre-
agsed levels were recorded as evident in table (10) and

fig. (13),

On the other hand plasma estrogen decreased throughe
out the experimental period especially from day 30 onwards,
As shown in table (10) and fig, (14) the decrease observed
was significant and highly significant during the previou-
sly mentioned time interval P 0,05 and PO, 00.5 with per-
centage decrease rangling between -42% and -59% and a final

decrease of - 44 % at the end of experiment,

Progesterone was mostly insignificantly increased dur-
ing the first phase o6f the experiment followed by signific=-
ant and highly significant decrease from day 75 till the end
of observatlion period P 0,05 and P 0,01, The percentage
reduction varied between - 46% and ~83% which was recorded
at the end Af experiment as shown in table (10) .and fig,(14).
All the above mentioned data in the difrerent-pafameters-for
this group Qére relevant to the,values'recorded in the control

normally nourished animals.

B - Effect on malnourished rats
a) Effsct on total body weight

As shown in table (5) and fig. (8), no significant
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difference wap observed in the malnourished animals receiv-
ing daily contraceptive dose compared to the malnourished

group which rsceived no drug, Though there has been a red-
uction in the total body weight allthrough the obéervation
period, yet tnals reduction was insignificant, On the other

hand comparing the change in total body weight of the mal-

ndurished treanted group with that of the normally nourished

one receiving the same dose of contraceptive, very highly
significant resduction occurred during the whole observation
period P£0.0305 with percentage reductlon ranging between
- 27% and -33F as shown in table (5) and fig. (8).

b) Effect on vaginal smear cytology

While contlinuous feeding of low=protein diet resu-
1ted in cessation of the estrus cycle at the dlestrus phase
1n7100 % of animals, administration of daily oral dose of
the contraceptive drug to the malnourished animals resulted
in alteration of the diestrus phase towards other phases of
the cycle mainly estrus, As shown in table (ll) the change
started after 7 days of treatment where 67 % of the animals
exhibited estrus phase, The percentage increased with thé
prolongation »>f treatment untill d?y 75, 100 % of the ani-
mals showed estrus to the end of oﬁservation periﬁd. Admini-

stration of tne same dose of drug to the normally nourished
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animals caused}change of the estrus cycle from the normal

pattern towarcls compléte estrus at day 20, It is obvious
that daily addinistration of the drug caused change of the
éstrus cycle's phases towards estrus in both normally nour-
ished and malricurished groups, but the change occurred
earlier in theilatter group belng originally disturbed due

to the low prctein feeding, see tables (8) and (11),

¢) FEffect on plasma protein pattern
Tables (12, p) and fig, (15, ;) 1llustrate the

results achleved for the plasma proteln pattern, Total
plasma proteiﬂ significantly increased during thé observa-
tion pericd P k0.00S, 0.01 and P< 00,0005 with percentage
increase of + 19% at day 150, 1n the malnourished treated

group comparec| to the malnourished nontreated animals,

The alburiin as well as the globulin fractions showed
fluctuating le¢vels without belng significant except for
=31 which wag mostly Increased duringitha whole observation

period; The siame was observed 1in the A/G ratlo,

On the' other hand comparing the changes that oeccurred .
in the malnouriished treated group with those observed in

the normally rjourished treated animals, total plasma proteiﬁ
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was highly significaﬁtly decreased P 0,005, ¢ 0,01 and
P& 0,0005 and percentage reduction ranging between - 7 A
and =19 % as shown in table (14a)-and fig. (184). The
albumin was mostly decreésed with Insignificant values
recorded, The globulin fractions exhibited different
mostly insignificant fluctuatling patterns, VAs-shown in

table (14a,b) and fig, (183’b)_thec£ o fraction was incr-

~eased with significant values recorded towards the end

of observation period especially at days 135 and 185.

The B fraction was generally insignificantly increased

while the ¥ fraction was insignificantly decreased during
the whole observation period, The A/C ratic was also mainly
decreased corresponding to the changes observed in the alb-

umin as well as the globulin fractions,

d) Effect on horimonal pattern
As shown in table (13) and fig, (16) plasma FSH
and LH levels were Inltially elevated at the beginning of

experimental periocd followed by decreased levels at the

time interval 30 to 60 in the malnourished_treafed group
compared to the mainoUriShed nontreated one, FSH did not

significant;y decrease while LH significantly decreased
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. P €0.005 & P 0.0005 where the percentage reduction amoun-

ted to - 73 % and - 69 % at days 30 and 60 respectively.
This was followed by 1nsignificant increase of both hor-

mones from day 75 untill the end of experimeﬁt except for

' FSH which showed significant increase by + 101 % and +63 %

at days 135 and 150 respectively,

Estrogéﬁ and progesterone decreased almost insignifi-
cantly during the whole observation period, Significént
levels were only recorded at day 30 1in case of estrogen with
a percentage decrease of - 50 ¥ (P< 0.01) and at days 30 and
45 in case of progesterone, PL 0,05 and P 0,025 with per
centage reduction of -48% and -42% as shown in table (13)
and fig. (17). Comparing the effect of the contraceptive.
drug on the hormonal pattern of the malnourished animals to
its effect on the normally nourished groups, FSH mostly 1in-
creased throughout the observation period interrupted by
decreased laevels at the period between 90 to 120 days, LH
was significantly increased at the beginning of obseryation
period showing high percentage increase of + 76 % and +123%
at days 7 and 15 (P< 0,025 and P 0,01) and insignificant
increase thereafter till day 105. This was followed by de=- -

crease of the hormone level especially at the last two tlime




intervals namely 165 and 180 days where the percentage
decrease amounted to - 75 % and - 59 % (P 0,05 and

P<0.0125) see table (15) and fig, (139).

Estrogen and progesterone were both decreased thrdugh
the whole experimental period, The decrease was much more

pronounced in the case of progesterone where highly signifi-

‘cant decrease occurred P 0,005 and P<0,0005 with percent-

age reduction ranging between -~ 38 % and - 89 % at the diff-
erent tlme intervals of observation period as shown in table

(15) and fig. (20).

Collective data for the comparative changes that occu-
rred in the malnourished treated group, the malnourished
nontreated as well as the hormally nourished treated ‘groups,'

for all ntﬁdied parameters are included 1in the appeﬂdix.
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