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ABSTRACT

Impact of calcium and magnesium in diet to determine offspring gender in high-sugar rabbit has been investigated.
Diabetes mellitus is a chronic, widely spread disease in living species. Sex determination has scientific basis for
prevention of genetic diseases in addition to social backgrounds.21 rabbits (obtained from veterinary college
Bangalore), were divided in to three groups in the rabbits male to female 1:1. The first group was made diabetic
with Ca and Mg, the second group was non diabetic with Ca and Mg, group third was control unit (Non-diabetic
without Ca and Mg). It was found that the delivered offsprings female to male ratio were 3.4:1, 3.3:1 and 1.06: 1 for
the first, second and third groups respectively. Also, it was found that non diabetic rabbits fed with normal food
yields maximum numbers of offspring (72), while non diabetic rabbits fed with Ca and Mg yields 56 and diabetic
hamsters with Ca and Mg yield lowest numbers of offspring (49).
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INTRODUCTION

Pregnancy is a state that allows a life form toeligy with the support and protection from mothécsly. The
growth and development of the fetus in gestatigpeisially determined by the genome of the fetusictv produces
its own growth factors as well as the majority tsfiormones. However, this genetic influence idlyiglependent
upon interaction with environmental factbr®ne environmental factor vital in the growth ateelopment of the
fetus is nutrition. The fetus is solely dependenttloe mother to supply its nutrients. It is alspelent on the
placenta, an essential organ in pregnancy, tofgatisese nutrients from the maternal system tovts. Thus the
fetal nutrition is a reflection of that of the metts. This interaction exists in a sensitive efuillim; if disturbed,
there are fetal developmental consequences [lieRrion of the gender of offspring is a subjéett thas held
man's attention since the beginning of recordetbhjis Although scientific studies on genes havenbeenducted
recently, sex selection and gender preference be®e considered since ancient time. Anaxagorasek gcientist
was the first person who related the sex of fetutestis [2]. Gestational diabetes mellitus (GDM)ai frequent
complication of pregnancy, affecting 3.5% of preggias in the United States [3]. Because obesity agal are
major risk factors for GDM [4], the prevalence oDM is increasing [5]. Although GDM may represent
previously unrecognized state of continuous hypeeghia (ie, diabetes), most women with GDM showcghe
intolerance that does not persist after pregnavwymen with GDM have been shown to be more insdsistant
than normal pregnant women, and their insulin sexres defective relative to the degree of insusistance [6].
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There is a strong association between pregnanapimen with any form of diabetes and high infant tality and
morbidity in their offspring [7]. Over the past 3®ars, the rate of neonatal mortality among infarftgliabetic
mothers has declined from 250 per 1000 live birthapproximately 20 per 1000 live births.

About half of these deaths are due to congenitalformaations that result from the diabetic intratite
environment[8]. The frequency of congenital malfation, as well as morbidity associated with matedi@betes,

is directly related to the severity of the diabd@s Abnormalities in systems such as the cardioutar system,
musculoskeletal, and central nervous system ocdimé&s more often in the offspring of diabetic nerth Rare
abnormalities like sacral agenesis and caudal segne syndrome occur between 200 and 400 times more
frequently than the non-diabetic population [8]efdare many Methods of sex selection such asc@hsumption

of particular foods, the use of various vaginal adfms and the timing of intercourse in relation ¥alation, Sperm
sorting, Pre-implantation genetic diagnosis (PGI[Sglective abortion, Infanticide, Periconceptual hoes,
postconceptual methods.

There are also methods which use different foodtioations and especial diets to maximum the chaftaving
a baby with specific sex. The old believe is thatirey salty, savory foods leads to delivering aereahd calcium
rich foods to a girl. Some believes that the ratidhe minerals sodium, potassium, calcium and resigimm are
important in determination of offspring genderwias shown that pregnant female house mice maimntaimea
consistent low-food diet give birth to a lower poojion of males than do control females fed adulitoi [10].

As a part of our ongoing research, we studied thie Bf Sodium and Potassium ions in identificatidroffspring
gender in high-sugar mammals [11-13].

In this study, we induce experimental diabetes \@theptozotocin to study the effects of adding dlient ions
(calcium and magnesium) to the drinking water tbits and offspring sexes were investigated.

EXPERIMENTAL SECTION

Streptozotocin or Streptozocin or Izostazin or ZamqSTZ) is a synthetic antineoplastic agent ihatassifically
an anti-tumor antibiotic and chemically is relatedother nitrosureas used in cancer chemotherappi8tzotocin
sterile powders are provided and prepared as aathenapy agent. Each vial of sterilized Streptociotgpowder
contains 1 g. of Streptozotocin active ingredierithwthe chemical name, 2-Deoxy-2-[(methylnitrosoao)t
carbonyllamino]-D-glucopyranose and 200 mg citratda Streptozotocin was supplied by Pharmacia Campa
Streptozotocin is available for intravenous use ay-frozen, pale yellow, sterilized product. P&teeptozotocin
has alkaline pH. When it is dissolved inside tha in distilled water as instructed, the pH in gwodution inside the
vial will be 3.5-4.5 because of the presence ofccitcid. This material is prepared in 1-g vialsl &ept in cold store
and refrigerator temperature (2-8 °C) away fronmfigControl animals were given an equivalent volurheitrate
buffer solution.

21 Adult female rabbits weighting 1100-1300 g (9mis old) To Induction of diabetes, rabbits weistdd for 12 h
before inducing diabetes, 7adult rabbits were disethducing diabetes. The rabbits were injectedlsingle intra-
peritoneal streptozotocin at the dose of 40 mg/fkthe body weight. STZ was freshly dissolved in90N citrate

buffer, pH 4.5. For the i.p. injection of STZ, trebbirs were held in one hand in dorsal positibe, injection site
was swabbed using povidone- iodine solution anddixsignated amount of STZ was injected within 1ffera
preparation in the caudal abdominal cavity usimgilet 25g insulin needle. Streptozotocine indudebetes within
3 days by destroying the beta cells [14]. Blood weafiected for glucose determination using a gluetamn
(Accoutered Glucose, Roche Diagnostics, and Mammh€&ermany). Blood glucose levels were measurethen
third day, STZ injected hamsters with blood gluctesesls 15 m mol/l (270mg/dl) as well as polydipgialyuria

and polyphagia for at least one week was consideree diabetes (STZ rats). 7 control hamsters ffiabetic (Ca,
Mg) and 7 neither diabetic nor (Ca, Mg) were ingectvith an equal volume of citrate buffer solution.

Diabetic rabbits and non-diabetic control groupevieept in metabolic cages individually and sepdyated within
16-21 days, on the specified diets (Ca, Mg and @an Mg) feeding and metabolism control .The firsbup
diabetics (Ca, Mg) and second group non diabettas Mg) was supplied with drinking water mixed withbo
calcium and magnesium, the third group was chosem @ntrol group neither diabetics nor Ca, Mggepininking
water was supplied. After 16-21 days, on the sptidiets, the rabbits at the stage of the repribgricycle were
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caged with male rabbit for mating and gestatioralniinutes. Wherfemale rabbit is pregnant, she may start
rejecting the advances made by the male rabbit.nlimeber of litters and the gender of pups wererdszh Pups
were determined their sex by means of the ano-gatigtance, which is longer in males [14]; thissveanfirmed in
later examinations during pre weaning developméhe data were entered and analyzed by SPSS softwsarg
t.test and the p-value. Less than 0.05 were coreides significant.

RESULTSAND DISCUSSION

It was found that, in the first group diabetic maaxth(Ca, Mg), all of the 7 rabbits became pregmdnith delivered
49 offspring. Their gender was 11 male (22.4%) 3®&demale (77.6%). In the second group, non dial{€a, Mg),
all of the 7 rabbits became pregnant and deliveé@affspring, their gender was 13 male (23.2%) 4Bdemale
(76.8%) and in the third group, neither diabetia (Ga, Mg) all 7rabbits became pregnant and dedider2
offspring that 35 male (48.6%) and 37female (51.4v8ble 2) .

The sex ratio of female to male in the first gradmliabetic mothers (Ca, Mg) and in the second gyown diabetic
(Ca, Mg) were 3.4:1-3.3:1, While this ratio in tiérd group, neither diabetic nor (Ca, Mg) was110fspectively
(Figure 1-2). The percentage of the female offgpifi diabetic mothers (Ca, Mg) (77.6%) was higheant the
female offspring in control group (51.4%) and dismale offspring of non diabetic mothers (Ca, Mff.8%) was
higher than the female offspring in control gro6f.4%) (Figure3).

The difference in the sex ratio between the firsug diabetic mothers (Ca, Mg) and the second graumpdiabetic
mothers (Ca, Mg) was not statistically significanhile the difference between the group of diabstmthers (Ca,
Mg) with control group and between group non diebetothers (Ca, Mg) with control group were stataity
significant (Table 1).

Table- 1. Estimated Minerals Requirements

Mouse** (g/Kg) Minerals| Amount Per Kg dief Human *(mg-ug/day)
Calcium 5.0 1000
Chloride 0.5 750
Magnesium 0.5 2-5
Phosphorus 3.0 700
Sodium 0.5 0.5
Potassium 2.0 2000
Iron 35.0 8
Manganese 10.0 2-5
Zinc 10.0 10-12
lodine 150.0 150-150
Molybdenum 150.0 75-250(ug)

**adapted from Nutrient Requir ements of Nonhuman Primates.
* Adapted from Lanus Micronutrient information Center, Oregon Sate Unit.

Table2.Sex ratioin different groups of rabbits

Group Total no of | No. of male | % age of male| No. of female | % age female| Sex
offspring offspring offspring offspring offspring ratio
Diabetic
(Ca, Mg) 49 11 22.4 38 77.6 3.4
Non diabetic
(Ca, Mg) 56 13 23.2 43 76.8 3.3
Neither diabetici 7, 35 48.6 37 51.4 1.0
nor Ca, Mg
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The total number of offspring in the first groupabletic mothers (Ca, Mg) (49) was lower than totainher of

offspring of the second group, non diabetic (Ca) ldigd also in the third group (56), neither diabeir Ca, Mc
(72) (Figure4).
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Figure 1: Maleand femalein different groups of rabbits
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Figure 2: Maleand femalein different groups of rabbits
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Figure 3: Offspring sex in different groups of rabbits
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Figure 4: Number of offspringin different groups of rabbits

Streptozotocirhas been widely used to induce type 1 diabetesima models especially rats and n [13]. It has
been reported that STZ induce d-dependent diabetes administessther intravenous or intraperitoneally [16].
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Intraperitoneal injection of STZ led to physiologilterations consistent with reports of spontaneschemically
induced diabetes in other animals [17-19]. Presele®f the gender of offspring is a subject thas theld man's
attention since the beginning of recorded hist@vhile the natural sex ratio at birth is usually 2087 male to 100
female [20].

The first medical technique that can be used tecsdbr sex is that of pre-natal diagnosis [PNDd atvortion. To
utilize this method, the pregnant woman must unaesgme sort of prenatal testing, such as an ammiesis,
chorionic villus sampling or an ultrasound, whiclilallow the doctor to determine the sex of thélashamong
other things. Once the woman has the informatiautthe child's sex, she can obtain an abortigheffetus is not
of the desired sex. The use of PND and abortimrder to select the sex sounds extreme, and indsedgdgar Dahl
points out, it is not common for Westerners toizgilsuch technique. For example, a follow-up stofdy78 patients
having prenatal diagnosis at one Melbourne cewwed that none of the women had a termination Iserafithe
sex of the fetus. Going through the traumatizingegience of an abortion is usually seen as too &ighice to pay
for a child of a particular sex [21].

The second medical technique that can be usedeat $er sex is that of pre-implantation genetiagtiosis [PGD]
with in vitro fertilization [IVF]. With this technique, the emlwry are screened for sex prior to being implantéa in
the woman'’s uterus, thereby eliminating the neeldtier decide to terminate a pregnancy. PGD and héwever,
are very invasive and potentially physically harmfequiring the woman to go through at least oviE tycle,
which includes taking potent drugs to induce superation, extraction, fertilization and then testi and
subsequent implantation of the embryos. Given #perse of IVF treatment cycles (according to IVR&da in
2005 it cost $5,500 for one cycle of IVF, not irdilhg drugs [22] and according to the same souflee,drugs
themselves can cost approximately $3,000 for oetefy23], it would be highly unlikely that it wodlbe used as a
technique for sex selection alone. More likelycdtuld be used as a sex selection technique foethd® are
already undergoing IVF for other medical reasons.

The last medical technique that can be used tatsilesex is sperm sorting. New technologies alkperm to be
sorted into those carrying X or Y chromosomes wilying degrees of accuracy. To date, the mostessfal way
in which to sort sperm is flow cytometry, which Haeen branded as the Micro Sort technique [22]. ssection

using flow cytometry results from distinguishingtiween the identifiable differences between the Xl ah

chromosomes, as the X chromosome is larger thai.tide sorted sperm is then used to artificiatlggminate the
woman. Studies have shown that the Micro Sort tieglenis more effective in selecting for girls, asess rate of
91%, than for boys, with a success rate of only A@&perm sorting appears, then, to be the leaasive and
least expensive (at about $2,300US per cycle) ndetlfigelection of sex.

There are also methods which use different foodinations and especial diets to maximum the chaht®ving

a baby with specific sex. The old believe is thattrey salty, savory foods leads to delivering a bog calcium rich
foods to a girl. Some believes that the ratio af thinerals sodium, potassium, calcium and magnesiten
important in determination of baby gender. It wdmwn that pregnant female house mice maintaineda on
consistent low-food diet give birth to a lower poojion of males than do control females fed aduitoi [24].

CONCLUSION

Today one of good known methods on sex constitudhe preconception diet method. This methodrdaB0%
accuracy and the theory is that by altering yowst do include and exclude certain food, the coaditin the
reproductive tract will be directly affected; inasing the odds of conceiving a particular sex #l$® recommended
that both mother and father go on the diet. Thas® consistent with the oriental philosophy tnagrything has a
yin or yang quality and the foods supplied in taméle diet, female and acid are all yin. The fendé¢ is high in
calcium but low in salt and potassium, containiegldorming foods. The diets nutritional contentigsestionable
and contains multiple warnings. The diet may inficee the conditions within the reproductive tractl &ime outer
barrier surrounding the ovum. Enabling only oné¢hef two types of sperm to penetrate the dependinghach diet
is adhered to. Langendon and Proctor first pubtisttee preconception Gender Diet “based on resefisrted®™.
The theory is that by altering your diet to incluated exclude certain foods, the conditions in #graductive tract
will be directly affected, increasing the odds ohceiving a particular sex. This method under styutlaims of
80%accuracy based on one clinical trial of only 2&0nen, the results were published in the inteomati journal
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of Gynecology and Obstetrics in 1980. The femaéa i high in calcium but low in salt and potassj@ontaining
acid forming foods. The diets nutritional contentjuestionable and contains multiple warnings.

It is recommended to seek the advice of medicaltpi@er before going on such a restrictive datd stay on the
diet for no longer than 3 months. The diet mayuefice the condition of the cervical mucus and witthie
reproductive tract and follicular fluid. Enablinglg one of the two types of sperm to penetrateethpg depending
on which diet is adhered to. The aim of this stwhs to elevate relationship between minerals amdrat®o in
rabbits.
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