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ABSTRACT: . T
[n the present study the cffects of chromium and tamoxifen given alone and in combination on female sex hormones,

lipid profile and uler.im: contractility to oxytocin were studied in female rats 'in estrous stage. The drugs alone and their
combinations were given orally by gavage (o rats for 30 days. Results of this investigation showed that hyperlipidemic rats
treated with the solvcm_exhrbned some sort of changes in the plasma levels of female sex hormones. Hyperlipidemia per se
decreased ::stradiol' ( .1:2) ‘anfi Lutelm.zmg hormones (LH) , while increased the FSH and cortisol blood levels.
Hypcrcholesterolcmlc diet significantly increased !he plasma I<.:vels of Total cholesterol (TC), Triglycerides (TG), Low-density
lipoprotein cholesterol (LDL-C) and Very-low dcnsqy lipoprotein cholesterol (VLDL-C). However, the diet decreased the High-
density lipoprotein cholesterol (HDL-C). It dramatically decreased the oxytocin-induced uterine contractions of the isolated rat
uterus in the estrous stage compared to the normolipidemic rats. Chromium decreased the E, and cortisol, while increased the
progesterone and LH levels. Tamoxifen and its combination with chromium increased the E,, LH and Follicle stimulating
hormone (FSH), and decreased the progesterone blood levels. Cortisol levels were reduced by the combination only but did not
alfected by tamoxifen alone. Chromium decreased, while its combination with tamoxifen increased the oxytocin-induced uterine
contractions, compared to the hyperlipidemic control. Chromium , tamoxifen and their combination decreased the plasma levels
of TC. TG, LDL-C and VLDL-C , while they increased the levels of HDL-C,

It could be concluded that, in spite of their capability to reduce the plasma levels of total cholesterol and other
cholesterol containing particles, both tamoxifen and chromium exert different effects on hormonal blood levels. Chromium
decreased while tamoxifen increased both estradiol and cortisol levels. Chromium increased progesterone while, tamoxifen
decreased it. Tamoxifen. which decreased the levels of cholesterol, increased the hormonal blood levels and steroidogenesis,
while, chromium decreased both. The effect of chromium on female sex hormones may be correlated to its cholesterol lowering
capacity and its antihyperlipidemic effect, however, there is no correlation in the effects of tamoxifen. The reducing effect of
chromium on the oxytocin-induced uterine contractions should be taken into consideration, especially in pregnant women,
because it may decrease the uterine activity and contractions during labor.

INTRODUCTION: was reported to have a direct inhibitory effect on the

Chromium, as a micronutrient, is known to be
involved in regulation of bloed glucose and has been
proposed as a part of glucose tolerance factor
regulating insulin sensitivity "’. In diabetic patients, it
decreases the elevated blood glucose levels, improves
glucose tolerance and increases insulin sensitivity @.
?n addition, some studies have demonstrated changes
i the blood lipid profile following chromium
supplementation in man 4, [t significantly decreased
the blood levels of VLDL-C and LDL-C *7while
thereased  that of the HDL-C *®.Chromium produces a
dramatic regression of cholesterol - induced
alhel‘Os_clerotic plaques”.  Chromium  supple-
Mentation is associated with Jlowering serum TG and
Plasina non esterified fatty acids %"
aCtiviJar?;)Xifen’ a compoun'd with anlialhcrggcnic
'"Catme;\( UfSCd as an adjuvant therapy in the
Positive breaoz posm(qlc;,nopgusal estrogen-receptor-
anliestrogen S sancgr. . Itis not consudere.d as a true
EMtiestrogenic ut it pro@uces a mixture _of
it and estrogenic effects . Despite
OXIfen possesses antiestrogenic activity, however
many stydies Showed the Qgems activity, A
Ome benefioiql wed that tamoxifen treatment has
effisor in )al_(.ardlov.ascular and cardlopl;:)tcctwe
Mechanism, olf :fnls with breast cancer Y. The
of plagmg ol "IS ¢ﬂecl may be due to the reduc_uon

Plasma Ch“lest-.lqlcsterol and the other proportions
e :‘ncrt‘uscd |cve(1r.°' _Pft'Scm in VLDL and LDL, 'apd
: S of HDL 9, Moreover, tamoxiten

de-novo synthesis of cholesterol ", inhibiting its
biosynthesis''“), It inhibits the lanosterol dimethylation
step in cholesterol synthesis pathway " on a step
beyond HMG-COA reductase, resulting in, a 50-folds
increase in the cholesterol in plasma and
downregulation of cholesterol synthesis""®. These
effects are neither mediated via the classic estradiol
receptors nor related to the mechanism by which
estradiol reduces the LDL- cholesterol levels'"?,

Since cholesterol is a precursor in the
biosynthesis of steroid hormones, in theory, the
inhibition of cholesterol biosynthesis could have a
potentially negative effect on gonadal functions and
sex hormones biosynthesis. Statins, the HMG-COA
reductase inhibitors, were reported to have an effect
on testicular steroidogenesis and spermatogenesis '
and may induce hypospermia "”. Chromium was
reported to markedly decrease the testosterone and
cortisol serum levels ™" | Moreover, it suppress the
release of corticotrophic hormone (CRH) from
hypothalamus and  adrenocorticotrophic hormone
(ACTH) from the anterior pituitary. Abdel-Aziz et al,,
™ reporetd that there are a correlation between the
chromium-induced reduction in testosterone, cortisol,
and cholesterol levels. It also decreases the levels of
gonadotrophic releasing hormones (GnRH) fmm‘
hypothalamus, which is responsible for the refease of
both FSH and LH. Recently, in spite of the wide use
of chromium among women either before- or after the
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menopause, the information and literatures cu?)ccmuu;
its effects on female sex hormones and steroidogencs
are scarce, Also there is not enough available data l.ur
the effect of its combination with the antiestrogenic-
anticancer, tamoxifen, which is commonly used
among, obese females with breast cancer. The pl’cficl“
study was designed in a trial to find if there 1s a
correlation between the  elfects of chromium and
tamoxifen on cholesterol and lipoproteins blood Icve!s
and their effect on sex hormones and steroidogenesis
in females, The effect of chromium and tamoxifen,
cach alone and in combination on estradiol,
progesterone, FSH and LI as well as on ﬂdl‘l?l_lﬂl
glucocorticoids, lipid profile and uterine contractility
in female rats in estrous stage was studied.

MATERIAL AND METHODS:

Animals:

Mature albino female rats weighing 150-200
gm were used in this study. Animals were housed on a
12-hours light — dark cycle with a constant ambicent
temperature (25°C). The rats have access to rodent
chow and water ad libitum,

Materials:

Chromium (Hi-Chrom® —Amon, Pharm. Co.,
Egypt),  Tamoxifen (Tamoxifen®, El-America
Pharm., Co., Egypt). Propylene glycol, Cholesterol
and cholic acid. NaCl, MgSQy, 711,0, K1, POy,
NaHCO;, plucose and CaCl, (EL-Nassr, Chem, Co.,
Egypt).  Thiouracil ( BDH, England). Estradiol,
progesterone, I'SH, LH and cortisol kits ( Diagnostic
systems  Laboratories Inc., and Santa Monica, By;
Pantex and Gamma trad. Co. Inc. Egypt). Stanbio-
Kits were used for determination of TC, TG and
HDL-C were obtained from Inter-Trade Co., Egypl.

Diethylestilbosterol  and Oxytocin (Schering,
Germany)

Experimental design:
I- In vivo studies:

Rats were made in estrous stage by
subcutaneous  injection  of 0] mg/ kg
diethylstilbosterol ,two days before use. Animals were
divided into two main groups: Group I1: Rats of (his
group (n = 8) were in the estrous stage, fed on normal
diet and were used as a reference control. They
received the solvent ( water - propylene glycol 1:1)
all-over the course of the experiment (45 +30 days).
Group II: Animals of this group were left on a
hypercholesterolemic diet for 45 days for induction of
hyperlipidemia in rats, Rats were then injected with
diethylstilbosterol in a dose of 0./ kg in corn oil, and
then were divided into four subgroups as follows:
Subgroup A: Animals (n = 10) received vehicle (
water: propylene glycol 1:1) orally by a gavage for
four weeks and were left as a hyperlipidemic control,
Subgroup B: Rats (n = 10) were given Chromium

picolinate in a dose of 20 g / kg/ day orally by a
gavage for 30 successive days.
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Subgroup C: Animals (n=10) rccc.ivcd 'l’amu‘/if'.-n in
a dose of 3 mg / kg / day orally for 30 qgy,
Subgroup D: Rats (n = 10) reccived both Cpy,, o
(20 pg / kg / day) and tamoxifen (3 mg/ kgt g,
orally for 30 days. e
Blood samples were collected from the req,.,
orbital  sinus  of rats (iq CStrous  sigpe) :
cthylenediaminctetraacetic acid (EDTA}, before. 4
30 days after solvent or drugs administration, The
collected blood samples were rapidly centrifugeq a;
4000 rpm for 15 min. Plasma was separated zn4 One
part was used for determination of lipids anq the
remaining part was kept at —20°C for the hormgpy
assays.

II- In vitro experiments:

In this part of the study, rats were divigeq
similarly to that of the in vivo part,butn=5.6{,
each group or subgroup. Atthe end of the treatmen;
period, on the 28" day, rats were injected with
diethylstilbosterol in a dose of 0.1 mg / kg in comn oil.
After one day, rats were Killed by stunning and
cervical dislocation between 9.00 AM and 12.00 noog
@, Vaginal smears were taken to allow subsequent
microscopic examination to check the cycle stage and
get sure that rats were in the estrous stage. The
abdomen was opened and both uterine horns were
carcfully removed and separated from connective
tissue. They were placed in a Petri dish contzining
modified Kreb’s Henseleit solution with the following
composition, (in mM): NaCl- 118, KCl- 47,
MgSO..7H,0 — 1.1, KH,PO,4- 1.18, NaHCO3- 25,
glucose —11.66, CaCl- 1.9. One horn was mounted in
a 25 ml organ bath containing warm (at 32°C}, aerzted
modified Krebs' Henseleit solution and bubbled with
carbogen (5% CO, and 95% O,). The preparations
were setup under a resting force of 0.5g. The
preparation usually takes 15-30 mins. to settle down
before  giving regular responses. The uterin
contractions were recorded on smoked drum using
electrically motored kymograph with a very lo¥
speed ( Bio-Science, England). Oxytocin was aI'IO“'_Ed
to act for 30 seconds only in each time. Oxytocin ,“3?
added to the bath solution after dilution(m“"‘lmf
ampoule, 10 U= 17.2 ug oxytocin, diluted in 10 m(l)o
physiological solution) and added to the bath 20"
0.2.0.4 and 0.8 ml, which corresponds to 6.83, 1"."0'
27.52. and 5504 pg / L in each correspond’s
addition'respectively. :

The contractile responses of oxytoc! b dose
measured in mm. The mean responses for €2 p
was plotted versus the concentration Ofo")wmn, 3
the area under the curves were calculated by
trapezoidal method and compared together-

Biochemicag] and hormonal assays:- |
Plasma levels of total cholester® g
triglycerides, 29 were measured colorimetric2 3 otein
the Bio- analytical kits. High-density l'lpf 1o ¢
cholesterol levels were measured accordmaStanbi"
method of warnick et al, @9 using the
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4 hits. The low-density  lipaprotein fraction
analy e uted using A standard formula Y% 1.DL,
was Hl‘lgl”‘ll ¢ 1GS) The very-low-density lipoprotein
i o (VIEDLC)Y  fraction was similarly
‘ri(i!{."“.’; 4o the ressdual fraction of the tnt;;l
u‘"‘l“‘”"' f .

s esterol VEDL = 1€ (HDL + LDL),

. por hormonal assays the frozen plasma were
used and the levels of estradiol, progesterone, FSH,
(i and cortisol - were determined . by the
f.’vJu‘-nnrm:mm'.\}' (]ll.lll!llilll\'c assay lt:cllnlq.uc using,
e Kits of Diagnostic  system Laboratories Inc.,
Webster..

Satistical analysis:

Results were expressed as the mean + SEM
and were analyzed within each group using paired
Suudent’s “t" test. The one- way ANOVA test was
used 1o compare the significance between the effects
of drugs and that of the control groups at the same
period. The two — ways ANOVA test was used to test
the significance between the responses of oxytocin on
jcolated rat uteri of different treatment groups at the
ame concentration. The unpaired  Student’s "t" test
was used to test the significance of the AUC of the
dose  response  curves of oxytocin  between the
different treatment groups. Significance was assigned
at < 0.08,

RESULTS

- Effect of the hypercholesterolemic diet on lipid
profile, sex hormones and uterine contractions:-
A-Changes in female sex hormones of rats under the

hypercholesterolemic diet:
Rats fed this diet for 45 days showed only an
mcrease in estradiol serum levels by 22% of control
vilue, (Table 1),

B- Changey in lipid profite of female rars:

Female rats subjected fo is diet s 7
increase in the serum chvclf. nf‘l'(f’ (,l:g‘,’:’j/«l,;l'i'}é?}gc;/d"
LDL (75%), and VLDL (45%). The serum leus ¢
HDIL was significantly decreased by 36%. (Table 2
). The atherogenic indexes, (LDL-C / HDL-C and TC/
HDL-C),were also increased by 175% and 102% of
the normal rats (Table 3).

C-Changes in the contractile responses of uterus to
oxytocin of rats under the hypercholesterolemic
diet:

Induction of hyperlipidemia in rats induced
dramatic and significant reduction in the contractile
responses of the isolated rat uterus (Figl and 2). The
contractile effect of oxytocin on the uterine muscles
isolated from hyperlipidemic rats was greatly reduced
(-84.6% compared with that of the normal rats), the
mean area under the response curve was 532
mm.pg.L" Vs 3452 mm.pg. L' of normo-lipidemic
rats, (Table 4),

II- Effect of chromium, tamoxifen and their
combination on lipid profile of female rats.

Both chromium and tamoxifen significantly (
P<0.05) reduced the serum levels of TC (-20% and -
16.9%), TG ( -21% and - 16.7%), LDL (-32% and -
32.4%) and the VLDL-C ( -34.7% and — 18%) of
values beforc administration  (Fig3,4,5 and 6).
Concurrent  administration of chromium and
tamoxifen similarly reduced TC (-18.9%), TG (-23%),
LDL (-36% ) and VLDL-C (-24%). Chromium,
tamoxifen and their combination significantly
(P<0.05) increased the HDL-C levels by 33%, 47%
and 40% of values before administration respectively

(Fig7).

Table (1): Effect of the hypercholesierolemic diet on lipid profile of mature female rals in the

eslrous slage.

Before diet After 45 days on diet
Paramelers X+ S.E X+SE % of J:ﬁ ;nmal % Change
TC (mgq/dL) 93+4.13 | 129+7.93* 129 +29
| TG (mg /dL) 80  6.39 110+ 8.11* 137.5 + 3;.5
[ LDL-C ( mg /dL) 44+319 |77 _+4.29" 175 _ + 375 =
HDL-C ( mg/dL) 33+215 |21 +1.18° 63.64 - 2
VLDL-C ( mg/dL) 20£1.33 |29 +1.98 145 ’

* Significantly different from the initial value before the diet at P<0.05.

Table (2): Effect of the hypercholesterolemic diet on steroidal hormones

of mature female ratsin  the

estrous slage.
- After 45 days on diet
Before diet & % of the initial %
Parameters X +SE. Xt SE. value Change
—— - * +42
| Estradiol ( nmol/L) 02100027 | 0.312+£0023 133 5 TE;
| Progesterone ( nmolil) | 0.813 £0.043 | 0.88 + 0.067 1982 55
FSH ( miU/mi) 780504 | 911089 39 +13.9
[ LH_( mib/mi) 8.6 £ 0.38 9.8£0.78 ;og'a - <63
Cortisof (nmol/L) 430 +24.9 470 £ 39.96 -

* Significantly different from the initial value before the diet at P<0.05.



Response (mm)
3 8 8 8 g8 8 3 s

Salah Gharaib et al,

srlipldemic
Table (3): The atherogenic indexes in normal, hypertip

i inations.
chromium, lamoxifen and their combin

or hypedipidemic- female rats treated with

Before treatment After lrealn;:r:ll o
HDL-C | TC/HDL-C LDL-C / HDL-C x 'P:‘:'C
resiment LDL)EC /s E X+SE X+ SE £ 5.F
+S.E
1 133409 2.82+08 1.46 + 0.09 2931023
Normal rals ‘ _ : .
Solvent 366+021* | 7.71£031* [461£033 6.90 + 0,48
v & olv! . . : -
§; . * 1 1.65%0.08* 328+ 0,25
§ ; Chromium ( 20 ug/kg) | 3.25 £ 0.31 520+ 043 "
gg Tamoxifen ( 3mghkg) | 4.0540.33* |6.21+0.49* | 1.86+0.07 3.5040.29 |
ZE [ Chvomum Tamoxifen |32410.28* |508+046* |1.42+0.19 2.94 1 0.21

* Significantly different from the values of the normal rats al P< 0.05.
** Significantly different from the values before freatment at P< 0.05.

f oxytocin on the Isolated ulerus of
: tal area under the concenlration response curves o :
Tevle () lz:!rr::! hyperlipidemic or hyperlipidemic- female rats trealed wilh chromium, tamoxifen and

{heir combinalions.
Hyperlipidemic rats
Normal rals if Chromium  +
Solvent | Chromium Tamoxifen Tamoxilen
The AUC
(mm.pg. L")y | 3452 4 129 S32£233" | 416+ 120" | 2500 +241**F | 2279 + 131*F
(X £ S E)
% Effect of
normal rats 100 15.4 12 72.4 66
% Effect 1o hyper-
lipidemic ratg T 100 78.19 469.9 428.4
% Change from
hyperlipidemic ral Se= -21.81 +369.9 +328.4
* Significantly different from (he values of the normal rals at P< 005,
** Significantly different from the val

T Significantly different from the val

Moreover,  chromium,

combinations significantly
atherogenic indices
reduced by 4929

tamoxifen and  their

(P<0.05) reduced the
.The LDL-C / HDL-C index was
. 54% and 56% while the TCY

HDL-C index was reduced by 36.9% » 43.6% and
42% respectively (Table 3).
L—o—Normnl Rats =—O- -Hyperlipidemic Rats l
I 7 E
A
/ |

/

dn ’ T T

6.88 13.7¢ 27,52

55.04
Oxytocin Concentations (ug/L)

Fig (1): Dose response curves of the contrac

oxytocin  on rat uterj dissected from normal and
hyperlipiodemic rats,

tile effects of |

ues hyperlipidemic cont
ues of chromium trealed rals at P< .05
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rol rats at p< 0.05,

M- Effect of chromium, tamoxifen and their

combination on steroid hormones of female
rats in estrous stage. .
As  shown in Figs (8 - 12), chromium
significantly (p< 0.05), reduced the serum lCVeis,of
estradiol (-21.7%) and cortisol (-23.4%), Wh'o'e
ereased the level of progesterone and LH by 52.5%
and - 38.8% of e values before administration
respectively.  Tamoxifen increased the levels of
estradiol (+ 10304) pgy (+24%) and LH (+45%),
While decreaseq (ne progesterone blood level bY
23.6%. The concomitant administration of chromium®
and tamoxifen modulated the effect of each other-
They significantly (P<0.05), increased the plasmﬁ
levels of estradiol (51,79, FSH (20.8%) and lJh
(G7%),  while decreased the levels of botc
progesterone (-19.2%), and cortisol (-29%)- -
results showed that tamoxifen reversed the cffcc}t'(l)c
chromium oy, estradiol, progesterone and FSH, w}'o
E}rlmzomi"m feversed the effect of tamoxifen on €0t
Y- j

V- Effeet
contractiong
pretreateyg with ¢p
Combinatjopg,

of oxytocin on smo
uterus isolated fromd
romium, tamoxifen an
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socin in concentrations of 6.88, 13,72,
3\210(:4 pg / L (10" M/L) induced a dose-
4237 and AL g

140 =

W Solvent

B Tamoxifen
- et increase in contractions of uteri isolated 120
j:pcn:fn-‘nc;mql rats in estrous stage (Fig 13 and 14), = i %// *
. o ¢ 5 o2t ' 5
from hi:r& 4 area under the drug response curve wag 3 10 | = 2/,/4 1
e 1 2 ng. L'(Table 4). Chromium g 2 ﬁ 7
~1%7 - 4 Fa ' . n — soast % %
MM ment did not significantly decrease the 3 w0 | 5 2’// ;,{/,’;
orereatmer Y ) 7 %
.:-‘ -Z'acii!é effect of oxytocin on rat uterus by -21.7% $ : //// .
. the hyperlipidemic rats (Fig 13a). However, 3 1 o //;/ .
:—-‘oxifen significantly increased the effect of S //// ’//
sxytocin-induced contractions on the isolated uterus 2w | . .
xnd the recorded AUC was 2500 mm. pg, 1! (+ = /
269.9%) compared to the hyperlip.iderrTiC control (Fig 204 1] 4 /
ib). On the other hand, when given in combination .
uih tamoxifen, chromium induced partial reduction b . :
i the contractile response of OXytocin on the isolated Befare traatment After treatment
2 werus and the AUC was 2279 mm. pg, L7 (+ Fig (3):Effect of chromium ( 20 uglkg;day,,hmx,,m“mmg’ day)
328.4%), (Fiz 13 Th and thelr combination, given orally for 39 ¢ Y
328.4%), (Fig 13¢). The recorded percentage changes blood levels of hyperlipidemic N :lm ON total cholesterg)
i the AUC in case of the combination Compared to " Sgnif _ m !.rats _
tmoxifen alone was -8.84% and to chromium alone gnificantly different from the Vvalues before treatment at p< 0.05.
was+447.5% (Fig 13d).
—_ 140 \
o | _
% e S
)
E » .
=
s Z
3 4
L g ® g/i
PR = 7%
¥ S 40- 7
ki = 7
!T » 3 //:%
= /;
g‘ 1
'-’E} 0
‘l‘ . Before treatment After treatment
f Fig (4]: Effect of chromium ( 20 ugikgiday ), tamoxifen ( 3mglkgiday)
it and their combination, glyen orally for 3¢ days, on triglyceride blood
i * levels of hyperiipidemic mature female rats,
h
100
80
80 x _{_]
3 1
- %
B Y y t3a
é 60 \ -,
) 4 et
o 50 d o .,
3 3 7
40 4
3
9 304 !
T {: : = 20 4 :
[ S SR o .
0 Tres i T‘_m_‘-‘r_“ —'—---?«_..*___I 10 4 ?’i‘“- /
o, 02 my LB
Y 1 0. 0- After treatment
(325005 ngﬂ 0.8ml Before treatment Jday ), tamoxifen { Smgikgiday)
e (55.04;1;1) 5): Effect of chromlum { 20 uglkg ‘3‘; ém on low-density
Fig {5): mbination, glvan orally for ) ertipldemic maturs
¥ and their co { (LOL-C) blaad levels of hyp
o (2]; 08 rean: Hipoprotein cholesteral
S SMokeq 9N of the contracile effects (recorded femala rats.
ormgy o { drum) , of Oxylocin on rat uteri dissected from
A) ang hyperlipidemic rat (B).
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o & Sclvent QO Chromium ——
8 Tamoxifen @ Chrom + Tamoxf. .
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a
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5 i | .
0

Fig {6): Effect of chromium ( 20 ug’kg/day ), tamoxifen ( 3mg’kg/day)
and their combination, given orally for 30 days, on high-density

lipoprotein cholesterol (HDL-C) blood levels of hyperlipidemic mature

female rats.

* Significantly different from the value before treatment at P< 0.05,
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defore treatment After treatment

Fig (7): Effect of chromlum [ 20 ug/kg/day ), tamoxifen { 3mgkglday)
on very low-density

and their combination, given orally for 30 days,

lipoproteln cholesterol (VLDL-C) blood levels of
mature female rats. resinssic

* Significantly different from the value before treatment at P< 0.05
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o
~

0.2

0.1

Before treatment

Fig (8): Effect of chromium 20 ug/kg/day ), tamoxifen { 3mgfkg/day)
and their combination, given orally for 30 days, on estradlol blood
levels of hyperlipidemic mature female rats,

Progesterona levels (nMoliL)

FSH levels (miU/mL)
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blood levels of hyperlipidemic mature female rats,
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Fig {10 }: Effect of chromium (29 ugikgiday |, tamaxiten { Imgigea’
and their combination, given crally for 30 days, on FSH Haot keee's
of hyperipidemic mature female rats,
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L Al T
Before trestment After treatment

Fig (12): Effect of chramium { 20 udlknfday ], tamoxifen { 3mg/kg/day)
and thelr comhination, glven orally for 30 days, on cortisol blood
Jevels of hyperlipldemlc mature female rats.

* significantly different from the value before treatment at P< 0,05,

DISCUSSION

Tamoxifen is a nonsteroidal antiestrogenic
medication  containing  triphenylethylene. 1t is like
estrogen (E2), it can bind to the cytoplasmic estrogen
receptors and the formed complex is transferred to the
nucleus, resulting in a reduced number of free
estrogen receptors and competitive inhibition with the
endopenous  estrogen.  Tamoxifen directly induces
steroidogenesis  in the ovaries of premenopausal
women ¥,

In the present study, tamoxifen given for one
month significantly (P < 0.05) increased the estrogen
plasma level by 103% of the value before
administration . Morcover, levels of both FSH and LH
were increased, whereas, progesterone levels were
decreased. These findings are in accordance with that
previously reported by many authors ¢™*. They
reported - that tamoxifen increased the E2 blood levels
Up 1o 2,500 pg/ml. Despite the elevated levels of E2,
the unexpected  effects of tamoxifen are the elevation
of the levels of both FSH and LH @, These effects
May be due to blocking of the negative feedback
mechanism and the agonist - antagonist action of
fmoxifen ™, Our results showed that tamoxifen
!reased the contractile response of oxytocin in the
Bolated rar yrerys dissected from tamoxifen-
F(:L:;“:r‘“d .hYPCrlipi'd(;:mic rats. This effect may be due

l’“%ptoi:sc'd sensitivity and the number of oxytocin
increaseq :’ the myometrium that may result from the
action oo 1»2 production coupled with the estrogenic
Plasmy 3Toxtfcn. Batra et al., ‘."” reported that the
Women I;;Of,tslemnc ! estrogen ratio was decreased in
bor. Iy ad;'(')r compared to that in women not n
More genei ion, the estrogen - dommanteq uterus is
Oreoun ¢ 1@ OXytocin than the depreviated one .
Mg OVer, under (he influence of estradiol, the uterine

HHseleq ecome o » B .
Potentiy) .. MOre sensitive gnd their action
Tequeny oy € MOre active, excitable and more
- BStrogen was réported to activate the

uterine contractions and increases the muscle content
of contractile proteins ©2, Estrogens up-regulate
endometrial estrogen and progestin receptors , while
progestins  down-regulate  these receptors  ©9,
Tamoxifen, by its estrogenic action, may up-regulate
the estrogenic receptors in the endometrium and its
freatment s associated with an increased incidence of
proleferartive changes in endometrium ©9, Estrogen
was reported to increase the production of nitric oxide
(NO) ® and decrease the formation and production of

the superoxide oxygen radical species( O ,) ©9.
Estrogen as a molecule acts as antioxidant and free
radical scavenger ©7. It decreased the LDL-C
oxidation and increased the HDL levels ®®. These
effects of the increased estradiol levels coupled with
the estrogenic actions of tamoxifen may increase the
viability of the myometrium , the formation of the
contractile elements of the muscle and mRNA
expression  of some receptors such as oxytocin
receplors.

In the present study, chromium significantly
decreased the plasma levels of estradiol and LH,
while increased the progesterone levels. These results
coupled with the ability of chromium to decrease the
oxytocin- induced uterine contractions (-21.7% of
hyperlipidemic control). These findings support the
above assumption because the chromium-induced
reduction of estradiol levels makes the uterus-estrogen
deprivated for longer time. This effect may be enough
to reduce the estrogen-mediated effect through the
genomic  cytosolic receptors. The capability of
chromium to decrease the plasma levels of estrogen,
may reduce the amount of the contractile elements in
uterine smooth muscle. Also chromium significantly
increased the plasma levels of progesterone, the latter
was reported to block the uterine contractions ©2,

Further investigations should be carried out
to test the in-vitro effects of chromium on smooth
muscle contractions to clarify whether, its inhibitory
effect on uterus is mediated through estrogen-
cytosolic receptors or not, and does it have an
inhibitory action on the calcium - gated channels ?

On the other hand, some in vitro studies
reported that estradiol relaxes the smooth muscle cells
at high concentrations ®*. They found that estrogen
suppressed not only the spontaneously generated burst
discharges and muscle contractions but also that
evoked by electric stimulation “%. It suppress_ed }llfl
voltage-dependent calcium current and may inhibit
the Ca 2+ channels in smooth muscle cellls”b‘);)a
mechanism similar to- “" or different from-h'tthé
organic Ca2+ channel blockers. This means t a_s :
cffect of estradiol on smooth muscles 1S

i diol at these high
concentration-dependent.  Estra .

: imulate some receptor sites
concentrations may St.lm Farhat et
other than the cytosolic estrogen receptors. ddition
al. @ and Ogataetal., ! suggested that in a llcn
to,those' genomic activities, some eﬁ.‘ectst c:i :;t{::ine
in the vasculature involve fast, direc
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interactions  with ion channels and some ce.ll
membrane receptors rather than the c.ytosollc
receptors. This will rise another postulation that
tamoxifen may block these inhibitory cell merpbrane
receptors rather than the cytosolic ones. Leaving the
latter receptors free for estrogen to induce its slow and
prolonged effects on the contractile elements of the
smooth muscle. This is supported by the finding that,
tamoxifen (1 uM in vitro) reversibly inhibited the
outward current (voltage-dependent K' current (K.
Okabe and Y. Inoue; unpublished observations) @,
On the other hand, tamoxifen, by its estrogenic
property, may stimulate these cytosolic estrogen
receptors upon prolonged treatment and enhances the
uterine contractions induced by oxytocin,

The induction of hyperlipidemia in rats
decreased estradiol and LH and increased cortisol,
Moreover,  hyperlipidemia itself decreased the
oxytocin-induced uterine contractions. The ability of
hyperlipidemia to induce this effect on uterus may be
due in part to the reduction of estrogen and increased
cortisol plasma levels. Moreover, in hyperlipidemic
rats there is an increase in plasma levels of LDL-C,
and decreased HDL-C which is accompanied by the
increased OXLDL-C “®. The increased production of

OxLDL-C increased the production of O 2, “9 which
oxidizes NO “” and decreases its levels below that
one which is essential for the actin-myosin interaction

of the uterine muscles. Moreovet, the increased O )
increased lipid peroxidation in cell membranes )
The increased synthesis of cortisol may play an
important role in regulation of the production of some
pituitary and ovarian hormones. Glucocorticoids
inhibit LH release in response to LHRH “*), whereas,
enhances the FSH release in-vitro and increase the
pituitary content of FSH by selectively increasing the
FSHB messenger RNA (mMRNA) 69,
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~ Fig a4y .  dissected from rats pretreated
F " g The, iracing of the contractile effects ( recorded on a smoked drum), of oxytocin on rat Lln:crlgrlf;t;::g:“
§ o " chromium (A), Tamoxifen (B), and chromium plus tamoxifen (C). Rats were in the estrous:
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The combimation of tamoxilen nmhpunnnun
spmticantly  reduced the levels of cortisol am;l
l“.“‘"\“‘oh'l"llt', while tncreased that of the c'.hlnull"‘.
PSH and L I these cases the effect of chl'umuun |:
more pronounced on cortisol, Since chromium alone
decreased  leveol cortisol  and  estradiol. ll'('lc
Jommm reversed the effect of tamoxifen on cortisol
and reduced its effect to increase estradiol Icvel'-.‘
These eftects are accompanied with the lcclucql ALIC
ot the onvtocim-mduced contractions of uteri isolated

fromrats - pretrested  with both chromium  and
tamoxiten
Both chromium and tamoxifen as well as

thew combination decreased the plasma levels of TC,
TO, LDE-C and VEDL-C, while increased that of
HDL. These findings are in consistent with that
previously reported ™. They showed that chromium
supplementation  sipnificantly increased the plasma
levels of HDL-C with  a decrease in the LDL-C ,
VEDL-C, total cholesterol ' and TG " The
mereased  levels  of - HDL-C afier  chromium
supplementation is related to the possible role of
chromium: in controling of atherosclerosis, Chromium
induced an incremental decrease in TG concentrations
and this decrease s likely the result of increased
msuline secretion induced by chromium from f-cells
* Insulin activates the lipoprotein lipase, Jeading to
enhanced  degradation of T¢ ¢»
suppression of lipolysis, resulting in decreased supply
of free faty acids required for, TG biosynthesis.
Mirshy, “ reported a 50% decrease of plasma FFA
in STZ diabetic rats treated with chromium.

and concurrent

Tamoxifen was reported to decrease the total

serum cholesterol, low density lipoprotein cholesterol

» apolipoprotein B Y, Moreover, tamoxifen decreased

the plasma levels of TC and cholesterol present in the

most TG-rich particles of VLDL and LDL, while

elevated the HDL levels in postmenopausal women

and men with atherosclerosis . The modulation of

lipoprotein  profile may be one of the possible

mechanism — of  the cardioprotective  effects of

tamoxifen . Tamoxifen is more effective than

pravastatin and simvastatin as a lipid lowering agent

in-men with atherosclerosis 9, A direct effect of

tamoxifen on the biosynthesis of cholesterol has heen
suggested "9 They found, in addition to the
reductions in  LDL-C in patients treated with
tamoxifen, the serum levels of ?7* cholesterol were
increased by 50 folds in these patients. Tamoxifen
may inhibit the conversion of 2°
lathosterol, leading to down-regulation
synthesis. Moreover, since tamoxifen h
to be effective as a LDL-C lowering agent in
postmenopausal  women 9, possibly through an
increase in the expression of the LDL-receptors,
Tamoxifen inhibits P-glycoprotein transport 7 anqd
2% reductase activities  and causes an accumulation
of sterol precursors. This effect of tamoxifen on
cholesterol biosynthesis is not mediated via the classic

cholesterol to
of cholestero)
as been shown

73

estradiol receptor mcchnnizlr}'-, and does,
receptor-mediated ‘ mct.h':am'?m 0 redyge
cholesterol  synthesis, lndllcalmg "h.m,m"
tamoxifen on cholesterol hm'zyr'nh.r;'-_u., 5 not Felitey
the mechanism by which c';!radml PrOmOtes th | DI”
C levels, When given in combination, ‘h"zmi-;:
and tamoxifen  significantly  decrezsed the p.’azf,»':
levels  of TC, TG, LDL-C and Vi, While
increased the HDL-C levels. There is pe "'j'éﬁff';r,;_;:
difference between  the effect of the combinati, ,’:.:
cach of these drugs alone, g
It could be concluded that, in opj, 0 ih
presence of some diffcrcncc'b in the effec Of thess
drugs alone and in combination on fe
hormones, there is no difference in their effe 1 on e
and lipoproteins, There is some correlation betwesy
the capability of chromium to reduce the toas
cholesterol and the cholesterol-containing lip,
and the process of steroidogenesis, As el chromium
did not affect the tamoxifen-induced
female sex hormones such as, estradiol, FSH ang LH
that may be considered 25 a core in jis 2nticange
effect. On the other hand, the reducing effecs o¢

n’;! arg }"j 2
e
(:ff’;'-"'.' I

.

mzle sy

Aretei..
L

elevation in

chromium on  the oxytocin-induced erine
contractions  should be taken intg consid

especially in pregnant women, hecause it may prr
the  gestation, decrease the uterine activity
contractions during labor. The effect of chromic
the oxytocin-induced uterine contractions of wansg
isolated from pregnant rats should be the po

further rescarch, Also, the effects of hoth chr
and tamoxifen on the mobilization of the
calcium in smooth muscles of blood ve
uterus  should be studied. The calcium
blocking activity of tamoxifen onsm
should be taken into considerations.
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