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ABSTRACT

Maternal obesity became more prevalence and obesaew are suffering from several complications dyrin
pregnancy. We investigate the effect of moderasaturated fat diet on reproductive performance bése rats
during gestation. The obesity was induced by fepdiith high fat diet HF (45%) for 12 weeks witmtrol group
LF. The obese rats divided to five subgroups HF{#5% tallow), HF-P.d (22.5% peanut), HF-O.d (22.%tve
oil), HF-M.d (22.5% tallow) , HF-LF(10% tallow) bafe mating and through gestation. The maternal gnéntake
and body weight were recorded. At gestation daydé@ns were sacrificed; blood samples were taken for
biochemical and hormonal measurements. The reswlisating that feeding with unsaturated fat dietluced with
significantly (p<0.05) maternal food intake in HEePand HF-O.d groups that reflected in lowering ogeight
during pregnancy, their fetal weight were normal @mtrol group, also modulating fasting plasma iepand
insulin concentrations 5.35 ng/ml ,4.52 ng/ml and81, 2.19 ng/ml compared to the high levels inhhamnd
moderate saturated fat diet groups . The higheueslof blood lipids and lipoprotein in saturated faeding
groups were lowered after feeding with peanut @veobil. Insulin sensitivity was increased in thesaturated fat
groups which reduced glucose and homeostatic irafeer impaired with saturated fat groups. Therefdahe
feeding with saturated high fat diet prior and thgh gestation increased maternal weight and gestatidiabetes
that influence on fetal growth, these effects canrdgulating by feeding with unsaturated fat dietnoderate
percentage which improve all these parameters andpgite of lowering saturated fat in the diet, ftosved
unfavorable effect during gestation indicating theportant role of fatty acid types.

Keywords: Obesity, pregnant rats, modified unsaturated feit, ¢#ptin — insulin sensitivity.

INTRODUCTION

Obesity is one of the important factors causing it@airment of fertility in men and women espedgiadt
reproduction age [1], the obese women are mordylittean the lean women to suffer from difficult grency
outcome with higher incidence of gestinational digls and hypertensive disease, endothelial dysfum¢2],
prolonged labor and delivery complications [3,4besity had great role to induce central hypothaanfertility
as the higher leptin levels [5] in leptin resistamg associated with reproductive dysfunction [6;,The high fat diet
induced obesity in animal models showed reductiofeitility [8, 9]. The dietary unsaturated fat plgmentations
play a role in the reproductive functions [10] Uieic acid (n-6 , cis -9, cis- 12) important in treulation, luteolysis
and parturition through synthesis precursors fostaglandins E1 and F1 E2 and F2 alpha productibni2].The
supplementation with n-3 PUFA [13] or in n-6 PAJBuring gestation caused changes in PUFA condsomran
the umbilical plasma phospholipids [14]. Becaussgdlis no study referred to the effect of unsaguatdat rich diet
on reproductive function in obese rats , or usirglenate fat diet with unsaturated fats to imprdweeimpairment in

407
Pelagia Research Library



Sanaa Jameel Thameet al Euro. J. Exp. Bio., 2013, 3(2):407-415

reproduction that result from obesity, thereforehypothesis that moderate unsaturated fat dietdvenhanced the
reproductive performance of obese female ratss the aim of the study to determine the effect oflerate fat diet
with mono or polyunsaturated fatty acids on preggarfetus weight, maternal physiological parametansl
gestation diabetes .

MATERIALS AND METHODS

Animals:

Female Wister albino rats (6 weeks aged and 974 Weight) were acclimatizing on low fat diet foreomeek
before introducing to the experimental diets, thignals either feeding on low fat diet (control di¢t:10 % energy
from tallow ) n=12 or on a high fat diet (HF 45%eegy from tallow) n=36 for 12 weeks ( table 1) assigned as
experiment one of the study. All animals were keptonstant room temperature (25-30 c¢) and 12:light: dark
cycle with free access to food and water. in theeeinent 2 of the study a group of rats n=6 from ¢bntrol were
continued on low fat diet for additional 8 weekw&/hile the rats from high fat diet group were divddeto the
following subgroups ( n= 6). The first subgroupswaontinued to feed on HF diet (45%) for additioBaleeks
(HF-HF). The second subgroup was received modéaatiet (22.5 % fat) in which tallow was repladey olive
oil (HF-O.d) or peanut (HF-P.d) for additional 8 els.. The third subgroup was received a low fat (i@ %
tallow) for additional 8 weeks (HF-LF). The forthlmyroup was received a moderate fat diet ( M.d5 22 tallow)
for additional 8 weeks (HF-M.d).

Diet:

Diet induced obesity in rodents ( HFd 45 % fat {l érs control ( LFd 10 % fat ) was formulated accordiaghe
research diet institute USA [15]. Moderate fattdied (HF-M.d , HF-O.d , HF-P.d) was modifying acding to
the high fat diet of this study. The compositiortted experimental diet shows in tablel.

Table 1: composition of the experimental diets intte study

Ingredients Control LF (10 % fat)| HF (45 % fat)| M.d (22.5%) tallow or olive oil| M.d (22.5%) peanut
Casein 200 200 200 158.1
L- cystine 3 3 3 3
Cornstarch 315 72.8 286.55 273.65
sucrose 385 272.8 286.55 273.65
Cellulose powder 50 50 50 36.22
Soy bean oil 25 25 25 25
Beef tallow 20 177.5 76.4* 0
Peanut 0 0 0 183.8
Mineral mixture 10 10 10 10
Dicalicium phosphatg 13 13 13 13
Cad' carbonate 5.5 5.5 5.5 5.5
K citrate 16.5 16.5 16.5 16.5
Vitamin mixture 10 10 10 10
Choline bitartarate 2 2 2 2
Total weight gm 1055 858.1 984.5 984.5
Total Kcal 4057 4057 4057.3 4057.3
Total Kcal/ gm 3.85 4.73 4.078 4.078

* use beef tallow or olive oil in the diet.

Study the reproductive performance:

To study the reproductive function, virgin femadgsrfrom each dietary groups from the experimeand 2 of the
study were used : LFd , Hfd , LF-LF , HF-HF , HRIPHF-O.d, HF-LF and HF-M.d ( n=6) .The virgimiale rats
were time mated by monitored ousters cycle in aagji smear before introducing to the male (one nf@leeach
female , aged 17 -18 week ) .Day one of pregnary determined by the present of sperms after vhlginage .
Pregnant rats were housed in group (n=3 each d¢gaggandard cage, containing sawdust and maintadmetheir
assigned diet with free access to water. All ansmvedre kept in constant room temperature (25-3ind)12:12 h
light: dark cycle with free access to food and waBiring the gestation period, daily food intakeldody weight
were recorded for each groups. Pregnant rats fiach group either allow to get birth (n=3) or saceifl (n=3) in
the day 18 of gestation, blood samples were celtkaind plasma stored at -78 c, fetal and placestghivwere
recorded. Retroperitoneal adipose tissue and agliposund kidneys, ovaries and uterus were disseateidghed
and frozen at - 78 c.
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Hormonal measurements:
Plasma rat leptin and insulin waseasured using rat Elisa kit from CRYSTAIHEM INC (for leptin catno.
90040, for insulin cat no. 900,L0SA).

Biochemical parameters:

Plasma glucose , total cholestefBich), triglycerides (TG) , high density lipoprotdidDL), total protein , albumin
concentrations were measured by enzymatic methiody udiagnosticKit from Randox and Biolabo compani
Low density lipoprotein (LDL)was calculated according to the forn of Friedewal16]: LDL cholesterol = T.ch -
HDL - (TG/5), very lav density lipoproteir(VLDL) was measured according to the forn of Tietz [17]: VLDL =
TG/5. Phospholipids wemaeasured according to the formula Tie1976): Phospholipids = 68 + -ch x 0.89).

Insulin resistance:
The homeostatic index of insulin resistance ( HC-IR) was calculated according to the equation depedoby
Matthewe [18]:

Glucose (mmol/Lx insulin (pmol/L)
HOMA-IR =

155
To converting insulin from ng/ml to pmol/L: multyghg by 150

Statistical analysis:

Data were analyzed by one&ay and tw- way ANOVA using a general liner models proceduragiSPSS versio
15.0 statistic programComparisons between the data were made using $egsficant differences (LSI by
genstat3Differences were considereo be significant at p<0.05.

RESULTS

Food consumed and energy intake Female rats exposure to high fat diet HFd for 12kseand then he
pregnancy with the same diet showed lower foodemetgy intake during gestat period 3 weeks 105.34 gm *
7.56 , 498.258 * 2.336 kcab Aveeks),than females exposure to the low fat wWigt the same exposure peri
(139.67 gm * 6.10, 537.729 2350 kcal/3weeks) but when the female continuedhigh fat diet for additional
weeks (HFHF) and then became |gnant ,showed significantly increasing in theindeand energy intak(126.67
gm + 5.74 , 599.1494#4.31 kcal/3 weeks ) than the female on low fat digh the same tim(139.32 gm % 6.32,
536.382 kcal/3 weeks [rigures land
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LF HF | LF-LF | HF-HF | HF-P.d (I-)”Z HF-LF | HF-Md

i food consumed | 139.67 | 105.34 | 139.32 | 126.67 | 114.36 | 101.47 | 118.33 | 108.33

Figure 1: food consumecduring gestation period (3 week)f pregnant rats fed experimental diet
LF:low fat diet, HF:high fat dietLF-LF: low fat continue on low fat 10% , t-HF: high fat continued on high fat(45% tallow), -P.d: high fat
fed peanut 22.5%, HF-O:tligh fat fed on olive oil 22.5% , F-LF: high fat fed on low fat 10% , HWd : high fat fed on tallow 22.5% . Mea
(p< 0.05) ..
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LF HF LF-LF | HF-HF | HF-P.d | HF-O.d | HF-LF | HF-Md
M energy intake | 537.72 | 498.25 | 536.38 | 599.14 | 466.36 | 413.79 | 455.57 | 441.76

Figure 2 : energy intakeduring gestation period (3 weeks)opregnant rats fed experimental diet
LF:low fat diet, HF:high fat diet|.F-LF: low fat continue on low fat 10% , -HF: high fat continued on high fat (45% tallow), -P.d: high fat
fed peanut 22.5%, HB.d:high fat fed on olive oil 22.5% , I-LF: high fat fed on low fat 10% , HW¥d : high fat fed on tallow 22.5%Means
(p<0.05) .

In the experiment 2 of the study, female rats enposo different experimental diets for additioBalveeks, an
then having pregnancy showed variation in theidfaad energy intake with the different diets. la geanut grou
(HF-P.d) pregnant female consumed high food and enetd4.86 gm= 6.76 , 466.36(x 2.157 kcal/3 weeks)
followed by females fed HEF group (118.33 gn+ 6.76 , 455.570 £2.157 kcal/3 weeks) during gestation peri
while the females on olive oil (-O.d) or in HFM.d groups seems to have the less food and enengyumec
(101.47 gm £ 5.01 , 413.794 %239 kcal/3 weeks ) , (108.33g+ 4.73 , 441.76<t 1.293 kcal/3 weeks
respectively).
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LF HF LF-LF HF-HF HF-P.d HF-O.d HF-LF HF-Md
M initial weight | 232.33 | 298.33 | 247.26 | 355.97 | 291.57 | 286.32 289.7 314.74
M1lw 250.47 | 322.33 | 287.67 | 390.33 | 300.33 | 292.67 | 306.33 | 328.42
M 2w 276.33 | 343.67 | 315.33 | 410.43 | 326.67 | 315.67 | 330.33 | 367.67
M 3w 332.33 | 430.67 | 366.33 | 460.67 | 364.33 | 370.43 | 400.33 | 435.33

Figure 3 : maternal body weight during gestation period (3 weeks)f rats fed experimental diet:
LF:low fat diet, HF:high fat diet ;LA=F: low fat continued on low fat 10% , }-HF: high fat continuedn high fat(45% tallow), H-P.d: high
fat fed peanut 22.5%, HB-d:high fat fed on olive oil 22.5% , I-LF: high fat fed on low fat 10% , H¥d : high fat fed on tallow 22.5%
Means (p< 0.05) .
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LF HF | LF-LF | HF-HF | HF-P.d | HF-O.d | HF-LF | HF-Md
M body weight gain| 36.24 | 53.12 | 44.83 | 45.11 | 32.89 | 34.22 | 42.31 | 40.72

Figure 4 : body weight gain frompregnancy in damsfed experimental diet:
LF:low fat diet, HF:high fat diet;LA-F: low fat continud on low fat 10% , HF-HF: high fat continued high fat(45% tallow), H-P.d: high fat
fed peanut 22.5%, HB-d:high fat fed on olive oil 22.5% , I-LF: high fat fed on low fat 10% , HWd : high fat fed on tallow 22.5% . Mea
(p< 0.05) .

Maternal weight:

Dams consumed high fat diet prior (12 weeks) anihdugestation have significantly (p<0.05) more paeeight
(430.67 gm 3.80) than females on low fat diet (332.33 + 3.67) (figures 3 and 4). Dams from -HF, HF-LF
and HFM.d groups have higher maternal body weight (46@n6+ 2.32, 400.33 gm 2.51 and 435.33 gi+ 2.61
respectively). Females from peanut group -P.d ) and from olive oil group (HB-d) showed the Is maternal
body weight at the end of gestation period (3649883+ 3.05 and 370.43 g 2.02) .body weight gain froi
pregnancy shows in figure 4 , dams from high fat tiave more body gain (53.12 « 1.211 ) than the control
dams (36.24 gm £ 1.361) . apite of higher maternal body weight in high fabyp the pregnancy weight gain t
no significant differences (45.11g+ 1.508) than that of control females. The dams o-LF and HF-M.d group
had higher body weight gain while -P.d and HF-O.d showedeghess body weight gain (34.22 +1.507 and 32.
89gm + 1.351).

weight g

LF HF LF-LF | HF-HF | HF-P.d | HF-O.d | HF-LF | HF-Md

M fetal weight 5.21 5.9 5.23 4.46 5.63 5.16 5.25 | 4.86
M placental weight| 0.53 0.62 0.55 0.63 0.53 0.55 0.54 | 0.57

Figure 5 : fetal and placental weight in day 18 opregnancyin dams of dietary groups
LF-LF: low fat continued on low fat 10% , I-HF: high fat continued on high fat(45% tallow), HFd: high fat fed peanut 22.5%, FO.d:high
fat fed on olive oil 22.5% , HEF: high fat fed on low fat 10% , -Md : high fat fed on tallow 22.5% . Means (p< 0.C
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Fetal and placental weight:

Dams consumed high fat diets (HF group) have samfly (p<0.05) more fetal and placental weigh®(bgm +
0.25, 0.62 gm * 0.2 respectively) compared to damdow fat diet (LF) ( 5.21 gm +0.21 , 0.53 gm D
respectively ) (figure 5). The increased exposareigh fat diet in dams of HF-HF group, showed dased in fetal
weight (4.467 gm * 0.251) as compared to the cobrgroup (5.233 gm = 0.208) . There was no significa
differences between the control and HF-P.d graugetal weights (5.633gm + 0.305 ) whereas it et
significantly (p<0.05) with HF-O.d ( 5.167 gm 08 ) , HF-LF (5.0 gm £ 0.264) and HF-M.d grouB@¥ gm =
0.152) .No significant differences in placentalgt® was noticed among all dietary groups.

Maternal plasma leptin and insulin : As shown in table 2 , dams from high fat groups HHFHF) have
significantly (p<0.05) higher fasting plasma lepdind insulin concentration at the day 18 of gemstaf#.210 ng/ml ,
11.110 ng/ml for leptin and 3.294 ng /ml , 4.970nnigfor insulin ) compared to control group (LF).&81 ng / ml,
2.942 ng / ml for leptin and 1.390 ng/ml , 1.400/mgl for insulin ) followed by HF-M.d and HF-LF gups . Dams
fed on peanut (HF-P.d) and olive oil diet (HF-Oseems to have modest levels of plasma leptin (5M8&®I and
4.520 ng/ml respectively) with significant (p<0.G&m the control. The insulin of HF-P.d group ramhcentration
1.489 ng/ml with significant differences (p<0.08pm the control (LF-LF), whereas the HF-O.d and-HFgroups
showed significant differences (p<0.05) in insuoncentration (2.191 ng/ml and 2.707 ng/ml) withtcol group.

Table 2 : plasma leptin and insulin concentrationn the day 18 of pregnancy for pregnant rats fed exgrimental diets
LF:low fat diet, HF:high fat diet;LF-LF: low fat attinue on low fat 10% , HF-HF: high fat continued loigh fat(45% tallow), HF-P.d: high fat
fed peanut butter 22.5%, HF-O.d:high fat fed owveloil 22.5% , HF-LF: high fat fed on low fat 10%F-Md : high fat fed on tallow 22.5% . .
Means +S.D (p< 0.05) .

Treatment Leptin ng/ml Insulin ng/ml
LF (control) 2.881 £0.15b| 1.390 +0.300/b
HF 4.210 + 0.22 a| 3.294+0.281 4
LF-LF (control) | 2.942 +0.388¢ 1.400+ 0.120 f
HF-HF 11.110+0.3113 4.970+ 0.25Z a
HF-P.d 5.350+0.473c| 1.489+0.140 e
Hf-O.d 4520 + 0.1559 2.191+0.108(d
HF-LF 4.630+0.693d| 2.707 £0.212|c
Hf-M.d 9.177 + 0406 b| 3.278+0.212p

Glucose and homeostatic indexFasting plasma glucose levels were significal0.05 ) higher in dams fed
high fat diet (HF, HF-HF groups)( table 3) (15.6880l/L and 17.205 mmol/L respectively) comparedttie
control fed dams (12.788 mmol/L and 12.825 mmo#&kpectively). The HF-M.d group dams had higher agac
followed by the HF-LF group fed dams, whereas thensl fed on peanut or olive oil had lower plasmaage
concentration 13.530 mmol/L and 13.782 mmol/L resipely compared to the other groups .The HF, HF dtH
HF-M.d fed dams showed a greater level of insulisistance at the day 18 of gestation. The feeditty kF-LF
and HF-O.d diet caused modest decreasing in ingetistance (HOMI) levels 38.16 and 29.22 respebtiv
compared to the highly reducing in HF-P.d groughwibncentration 19.50.

Table 3: plasma glucose and homeostatic index comteation in the day 18 of pregnancy for pregnant ras fed experimental diets
LF:low fat diet, HF:high fat dietLF-LF: low fat continue on low fat 10% , HF-HF: ltigat continued on high fat(45% tallow), HF-P.dghifat
fed peanut 22.5%, HF-O.d:high fat fed on olive2@15% , HF-LF: high fat fed on low fat 10% , HF-MHigh fat fed on tallow 22.5% . Means

+S.D (p< 0.05) .

Treatment Glucose mmol/lL HOMI
LF (control) 12.788+1.200h 17.20 + 1.380Qb
HF 15.683 +1.342 ¢ 50.00+1.514a

LF-LF (control)

12.825 + 1.251¢

17.38 + 1.312f

HF-HF

17.205 + 1.278 §

82.76 + 1.295 a

HF-P.d 13.530 + 1.153d 19.50 + 1.200|e
Hf-O.d 13.782 + 1.289¢ 29.22 +1.541d
HF-LF 14561 + 1.231q 38.16 £1.225
Hf-M.d 16.571+ 1.4950 52.59+1.535D

Maternal biochemical parameters

Fasting plasma total cholesterol (T-Ch) triglyceBdTG) ,low and very low density lipoprotein (LDLDL) and
phospholipids (pholip) were significantly (p<0.0igher in dams from HF diet groups :HF and in HF-gtoup
compared to dams from control diet (low fat di¢taple 4) , following by high concentration in dafmem HF-M.d
group . No differences were found between HF andjtdups in albumin concentration 2.21 mml/L , Tqiedtein
level decreased with significant (p<0.05) in HFtdieoup 74.25 mmol/L . Plasma T-ch , TG , LDL ,VLEnd
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phospholipids were significantly (p<0.05) decreaisedeanut group (HF-P.d) : 1.608 , 0.865, 0.862.72 , 69.431
mmol/L , following by HF-O.d group 2.377 , 0. 78Q.738 , 0.158 , 70.446 mmol/L ,while the HF-LF gpohad
slight decreased in all these parameters 2.5ZF,61, 1.925 , 0.214 and 70.247mmol/ L respectivelsting
plasma high density lipoprotein (HDL) were sigrdfitly decreased in dams of HF-HF group , HF-M.d HRdLF

group with no significant between them, while thBIHincreased in HF-O.d group 0.483 and in HF-P.dugr
0.573 mmol/L . No significant differences was fdun fasting plasma albumin among the dietary gso@xcept
for HF-HF group which had low concentration 1.87éhal/L . Plasma total protein was declined in HF-L&50
g/L and in HF-M.d group 71.38 g/Lwith no significa following by HF-HF group 72.91 g/L and in HFeQyroup
73.90 g/Lwith no differences, while in HF-P.d gpoudams had the same concentration of plasmapaitdin as in
the control group 75.58 g/L.

Table 4: Plasma biochemical parameters concentrain in the day 18 of pregnancy of pregnant rats fedxperimental diets
LF:low fat diet, HF:high fat diet;LF-LF: low fat attinue on low fat 10% , HF-HF: high fat continued loigh fat(45% tallow), HF-P.d: high fat
fed peanut 22.5%, HF-0O.d:high fat fed on olive2@15% , HF-LF: high fat fed on low fat 10% , HF-MHigh fat fed on tallow 22.5% . Means
+S.D (p< 0.05)

T-ch HDL TG LDL VLDL Phoslip | Albumin .
Treatment mmol/L | mmol/L | mmol/L | mmol/L | mmol/L mmol/ll_J mmol/L Total protein g/L
0.67+ 0.441 0.58 0.34 0.116 68.794 3.14 75.87
LF (control) 0.330 +0.401 | +0.611 | #0.410 | #0.322 | +0.228 | +0.614 +0.360a
b a b b b b a a
1.72 0.340 1.42 0.96 0.283 69.532 2.21 74.25
HF +0.256 | +0.56 | +0.461 | #0.235 | #0.370 | £0.234 | +0.650 +0.424
a b a a a a a b
0.959 0.486 0.596 0.354 0.119 68.848 3.149 75.81
LF-LF (control) | +0.054 | +0.013 | +0.011 | +0.066 | +0.002 | +0.041 | +0.068 +0.681
f b e e e e a a
4,730 0.307 2.241 3.975 0.448 72.209 1.872 72.91
HF-HF +0.177 | +0.037 | +0.211 | #0.183 | +0.042 | +0.158 | +0.983 +0.880
a d a a a a b b
1.608 0.573 0.865 0.862 0.172 69.431 2.757 75.58
HF-P.d +0.155 | +0.006 | +0.075 | #0.175 | £0.015 | +0.138 +0.07 +0.519
e a d d d d a a
2.377 0.483 0.780 1.738 0.156 70.446 2.693 73.90
Hf-O.d +0.126 | +0.006 | +0.015 | #0.115 | #0.003 | #0.522 | +0.056 +0.112
C b d C d C a b
2.526 0.385 1.076 1.925 0.214 70.247 2.733 70.50
HF-LF +0.087 | +0.014 | +0.008 | #0.095 | #0.001 | #0.078 | +0.045 +0.614
[ c c c [ c a c
3.249 0.368 1.566 2.568 0.312 70.892 2.453 71.38
Hf-M.d +0.051 | +0.005 | +0.072 | #0.056 | #0.014 | +.045 +0.056 +0.398
b c b b b b a c
DISCUSSION

Our results showed that female rats consumed higdiét for 12 weeks and during pregnancy periatilbas food
and energy intake than the females on low fat téd, Findings were in agreement with findings [i€4t dams fed
high fat diet (45%) prior (6.5 weeks) and througdstgtion, consumed less food than dams on thecotadit.
However the continuous feeding on high fat diet #mditional 8 weeks, showed mild increment in feed
consumption during gestation period, that subsetyjédncreased in their energy intake more than tans
continuous on low fat diet, this may be relatedh® high percentage of fat content in high fat ¢#¥3 kcal/g)
compared to low fat diet (3.86 kcal/g). This wasadance with [20] that consumption of very highdét (59.5
%) prior (77days) and through pregnancy, increassdric consumption in rat dams during the thirdels of
gestation more than the control (10.9 %) fed daDus. study showed the consumption of olive oil cam# butter
prior and during pregnancy, reduced the amounbof fand energy intakes in the dams, compared tprignant
rats on low fat diet, these result was also repldote[21].

In comparison to the control group (low fat di¢kle high fat (HF) dams continued to get more bodjgint during
gestation period, these may be related to increfetaidand placental weight as shown from the tssbut the body
weight gain after birth showed higher incremeniiigh fat group, therefore the weight gain causeéhbyement in
body fat stores as a resulted to higher saturatiecbhsumption, which that tended to be store ipas# tissue more
over oxidized [22]. Our results were agreed with][that high fat fed dams were heavier than thérobdams and
continued to get more weight though gestation pleridlso the study of Howie [23] found the dams féid though
their life including pregnancy and lactation hadndficantly increased body weight than the confied dams.
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However the dams from HF-HF and HF-M.d dams wesavter than the control dams , but showed a little
increment in their body weight gain , this may lninate to higher body fat storage (adiposity s)asay effected
the status of adipose tissue metabolism , or aswdted from type 2 diabetes which decreased wimdy to insulin
sensitivity that indicated from hyperinsulenemigyperglycemia and higher homeostatic index duriest@tion may
effected the B-cell function , or the reductionfatus weight (as shown in gestation day 18) mapained or
interacted with some gestation hormones like priegese which effected regulating energy homeostattiss fact
was indicated from the difficulty in pregnancy outee in this group ,which some researchers attribitteither to
the obesity lead to energetic inhibition of reprctittn [24] or the excessive fuel storage which midkaavailable
for reproduction [25] . The pattern of maternal paekight and weight gain in the dietary groups HE-8nd HF-
0.d were differed from that of the control groupat® fed with unsaturated fats (peanuts or olivg mitiuced
gestational weight and maternal body weight galmese results may attribute to many factors, eithertypes of
unsaturated fat (mono or poly unsaturated) or #® dbantity of these fat in the diet or to the périf the
experiment had an effect on the results. Our figsliagreed with other studies conducted on the usfimg3 poly
unsaturated fatty acids (PUFA) such as fish oil [251] which tend to reduce body weight gain asl asel fat
accumulation, or using n-6 PUFA [27] That not léadhcrease body weight during gestation and latat

Dams from HF-HF and HF-M.d groups resulted in hig@inemian and hyperinsulinemia in the late géstat
period ( 18 day ) , however the consumption of Haghdiet (39%) prior and during pregnancy resultedbesity,
hyperinsulinemia , hyperleptinema in female ratmpared to control female rats ( 10.9 % fat) was aéported
[20]. Adult rats fed a high fat diet display hypgtinemia and hyper insulinemia with resistancth&r actions at
the level of hypothalamus, this related to decr@&SBAT-3 signaling in response to leptin in micd fegh fat diet
pointing to abnormal transport and signal transdacf28]. Also reducing tyrosine phosphorylation iofulin
receptor and insulin receptor substrate 2 IRS-2[Z¥ms fed peanut or olive oil reduced their geastal leptin and
insulin levels, this related to the activity of USEo decrease triglycerides levels that enhanceénemnsport in the
brain and improve their action in hypothalamus, alhin turn increased insulin sensitivity and reduggucose
level, this fact was also found in dams fed lowdwtt HF-LF group, but their triglycerides levelasvmore than the
previous group as a result of increased carbohgsinattio in the diet which increased saturateq fatid synthesis
[30] and fat deposition that have positive assamiatvith blood lipid [31].

The reduction of insulin sensitivity in HF pregnamats may explained the hyperglycemia of these ggouin

addition to the role of saturated fat to impairegtors of glucose transport (GLUT 1 and 4) in¢b# membrane
[32] and diabetes association obesity increasedogiffated haemoglobin HbA1C [33]. The greater rofe
unsaturated fatty acids to improve insulin actiod glucose concentration were also occurred inraeganimals
of these group especially in HF-P.d group, the mala may be attributed to the activity of monounsated fats
(more than the n-6 poly unsaturated in olive ail}change or modulate cell receptors for glucosespart or for
insulin binding and enhanced their biological attid.owering the ratio of saturated fat to the céwjarate in HF-
M.d and HF-LF diet did not achieve the desire ndegpecially in HF-M.d group with higher insulirsigtance as
the contributing of carbohydrates to increased gadous saturated fat, this adding another evidénae the

unsaturated fat was the driving factor .

CONCLUSION

The effect of obesity on maternal weight and gestat diabetes can be regulating by feeding withaturated fat
diet in moderate percentage which improve all thEsameters and in spite of lowering saturatednfaite diet, it
showed unfavorable effect during gestation indigathe important role of fatty acid types and cosition.
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