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ABSTRACT 

Nowadays, modern people is  assaulted  all over around by a lot  of physical and 

chemical factors, which may constitute a starting point for  many diseases such as 

cancer, inflammation or aging. In this case, plants are used either to prevent disease 

or, as an alternative to traditional medication. This study consists in the investigation 

of some aspects of fetal development and immunity on laboratory mice, by 

administration of a chronic treatment with Antioxidant t\optimizer, a product 

produced by JarrowFormulas®. The animals were weighed to be monitored in 

different moments, after chronic consumption of administered product; fresh blood 

smears were made with peripheral blood and after staining were examined for 

evidence of the percentages of figurative leukocyte elements. After mating the females 

were sacrificed on day 15 of gestation; the embryos were macroscopic examined, 

weighed and measured. The same parameters were followed for a lot of pups too. 

From data obtained, it was found that the product does not support an increase in 

weight for treated females compared to the control group. After exanination of blood 

smears you can observe a significant increase in the percentage of eosinophils and 

basophils for treated females and you can observe also a significant decrease in the 

percentage of lymphocytes. Both embryos and newborns fetuses from the treated 

group and had a corporal weight, a cranio-caudal size and placenta weight lower 

than control group. The results do not pleat for a immunostimulatory effect of 

administered product and show in this case that it's administration during 

pregestational and gestational period would be contraindicated, also the  mention 

from the prospect. We believe that further investigations are necessary. 
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INTRODUCTION 

Oxidation reactions are essential biological reactions necessary for the 
formation of some compounds used in metabolic processes, but it can produce 
undesirable effects if there are in excess (called "oxidative stress"). Especially, skin 

tissues are susceptible to reactive oxygen species but also the low density lipoproteins 
whose oxidation produce inflammation, aging. The materials which are easy self 

oxidative and need protection are polyunsaturated fatty acids, which in combination 
with other fatty acid became lipid material from the body, in particular the 
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biomembranes. The protection of organic materials is provided by small amounts of 
natural antioxidants, such as vitamin E, which falls within the class of tocopherols, 

which have a key role in protecting the membranes from lipid peroxidation (Albulescu 
& Chiriac, 1999). 

The evolution of higher organized aerobic life depended on developing of 
some efficient protection systems against the toxicity of the active forms of oxygen 
and other radicals generated by them. If in the living cells is produced excessive 

activated oxygen which may not be partially neutralized by antioxidant protection 
systems, then there appear oxidative stress. To balance this undesirable effect, living 

organisms synthesize their own defense systems known as endogenous antioxidants. 
Natural antioxidants are a class of nutrients (well defined chemicals with active 
function in diet) indispensable for life, which inactivate the reactive oxygen (Safta, 

2002; Ianovici, 2007; Ianovici et al, 2008; Brewer, 2011). They exert some beneficial 
actions on human and animal body, either preventive or curative: antiinflammatory, 

imunotimulatory, anticancer, antisterogene, antiplatelet etc (Comes et al., 2001). 
In some biochemical processes may occur active forms of oxygen, such as 

singlet oxygen, superoxide ion O2
- and hydrogen peroxide. The active forms of oxygen 

are involved in the peroxidation of organic substances. Peroxidation reactions are 
found in the metabolism of many chemical compounds, such as some drugs, polycyclic 

aromatic hydrocarbons, carbon tetrachloride, polyunsaturated fatty acids. The 
peroxides are involved in platelet aggregation prostaglandin biosynthesis and 

phagocytosis. The active forms of oxygen and peroxides are produced but in the body 
in amounts greater than required for these processes; their excess can damage the body 
that go to cell degradation. For this reason, systems have been developed for the 

protection at the cellular level, true biological antioxidants (Oliveira et al, 2007; 
Grudnicki & Ianovici, 2014; Lajovic et al, 2015). 

The increasing of the number of compounds synthesized by people, 
nonexistent in nature, led to an increase in carcinogenic and potentially carcinogenic 
substances and the incidence of permanent or accidentally cancer. Therefore, 

chemically-induced carcinogenesis protection is particularly important. Many 
researches from the recent years in particular have shown us that some antioxidants 

such as α-tocopherol, 2, 6-di-t-butyl-4-methylphenol, t-butyl-4-methoxyphenol have an 
important role in the inhibition of carcinogenesis. This is explained by their ability to 
block the formation of toxic oxygen metabolites or to inhibit their action (Bugariu, 

2004). 
The antioxidants in the composition of many plants were used in ancient times 

in order to prevent diseases and for increasing immunity either curative, as an 
alternative to traditional medication (Ianovici et al, 2010). 

The active compounds such as vitamins, plant extracts as Zingiber officinale, 

Cucurma longa, Olea europaea, Silybum marianum, green tea extracts, grape seeds 
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and peel, known for the antioxidant effect are combined in"Antioxidant Optimizer" 
product. It promotes normal cell division, protects cells against stress oxidativ- 

especially cell membrane lipids, restores and stimulates collagen and elastin synthesis 
while having a strong immune stimulating effect. However, the product is 

contraindicated for pregnant women or those trying to get pregnant (prospect). 
 Vitamins are a group of substances intensely studied, with numerous 
studies that rely on their effects. The work of Wang et al. (2002) shows that the 

addition of vitamin C and E reduce oxidative stress but in elevated concentrations 
(200-400 µmoli vitamin C and 600-800 µmoli-vitamin E) affect the blastocist of the 

mouse, leading to embryo-toxicity.  The importance of antioxidant micronutrients 
during pregnancy, including vitamins C and E is showed in the rewiew of Hiten & 
Williams (2011). Impact of vitamins C and E is investigated in works 

like  Parker (1990), in which has been demonstrated that  high-dose of vitamin C 
is toxic to the mouse embryo; however, in this case, in appropriate doses, it has an 

effect of protection against cyclophosphamide, a drug used in the treatment of 
leukemia. Kapron (2000) showed that vitamin E is an antioxidant and cytoprotective in 

cultures of mouse embryo cells and Fathollahi (2013) noted that the vitamins C and E 
have a positive effect on fertility in some experimental animals, like rats, if they are 
stressed by factors such as noise. 

Effects of other active components of the product administered on embryo 
mouse or other animal models have been extensively studied. In a study by Baharara et 

al. (2011) were followed Camellia sinensis extract effect on rat embryos; the 
conclusion was that it is not recommended the consumption of this herb extract during 
pregnancy, because the cause changes  the number of blood elements, lymphocytes 

having a significant decrease in the experimental group compared to control. The 
extract from the same plant was administered to rats, in Gao et al. (2013) study, 

resulting that in high concentrations it lead to a lower body weight of offspring, and at 
a lower weight of organs like the testicles, prostate or ovaries. 

Fernando (2009) followed the effects of administration of green tea to rats 

during pregnancy; the results showed that green tea did not significantly change the 
pregnancy outcome (number of uterine implants, number of viable implants, number of 

pups born) and prenatal (in terms of length of the implants/fetus, gestation length, 
cranial length, cranial diameter and tail length of pups) and postnatal 
development. According to many works, like Castro's (2006), green tea consumption 

has a positive effect in human organism by inhibiting oxidative stress and protecting 
the body of appearance of diseases that it could cause it. 

The antioxidant lycopene, one of the components of the product used in these 
study was administered to pregnant females in Sharma et al. (2003) study, resulting 
that prevents the development of pre-eclampsia and helps normal growth of the fetus, 

for the pregnant women in the second quarter. 
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An effect of immunity increase was obtained by Wilasrusmee (2002), who 
followed in his work the effect of Silybum marianum extract (which exist in the 

product administered) on the proliferation of lymphocytes in mice. As a result of Bin et 

al. (2014) study, the oil obtained from Silybum marianum, attenuates oxidative damage 

effectively and positively influence cell apoptosis related factors such as disfunctions 
of liver mitochondrial aging in mice. 

Effect of Resveratrol, an active component with particular importance from 

grape, which is part of Antioxidant optimizer, has been studied in works like his 
Denissova (2012), showing that resveratrol protects mouse embryonic stem cells from 

ionizing radiation by accelerating recovery from DNA strand breakage. 
In Moalem's and his collaborators (2003) work, was administered ginger 

(Zingiber officinale) root extracted to a lot of pregnant mice. It was found that embryos 

obtained at day 19 of gestation showed a weight and craio-caudal size significantly 
lower than the control group of the experiment. The same plant was used too in the 

study of Toader (2014), resulting that the number of sperm is significantly lower in the 
treated group compared to control, their mobility is inhibited and body weight of males 

is lower than the control group. 
The work of Chia-Chi (2010), was investigated the effect of Cucurma longa 

root extract, a component of Antioxidant Optimizer on the laboratory mice. The results 

of this study show that implantation rate was low compared with the untreated group 
and post-implantation embryos showed an increase of resorption. Effect of curcumin 

on in vitro early stages of post-implantation mouse embryo development was 
investigated in the work of Cham et al. (2012), resulting that curcumin exerts an 
adverse effect on mouse embryos during the early post-implantation stages of 

development, equivalent to day 3-8 of gestation in vivo. Maniago et al. (2014) used in 
his study the extract of cucurma applied to duck eggs. 

In our institution were maderecently experiments on laboratory mice (Checiu 
et al, 2003; Checiu et al, 2006; Checiu et al, 2007; Checiu et al, 2008; Huţanu, 2011; 
Filimon et. al., 2012; Ungurean, 2013). 

 
 MATERIALS AND METHODS 

 The experiment used twenty white female mice, mature reproductive, 
belonging CD1 line from the stock farm of the Biology and Chemistry Department of 

the West University of Timisoara. Ten females have made up the experimental group 
and the other ten, the control group. For mating have been used white mouse males of 

the same line, reached the reproductive maturity, which were placed in the femaleʹs 
cage in the evening and the next morning were moved into their separate cage. 

 The mice were kept in laboratory conditions: fotoperiod of 12 hours light - 12 
hours dark, 17°C temperature and 60% humidity.  
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 All animals used were numbered using the method of toe clipping, a method 
often used in experiments on animals, as shown by Dumont et al. (2014). In the first 

part of the experiment, ten experimental animals received a treatment with Antioxidant 
optimizer product, produced by Jarrow Formulas®. 

 Active substances such as vitamin A, vitamin E, root extracts of plants, like 
Zingiber officinale and Cucurma longa, extracts from the leaves of Camellia 

sinensis,seed extracts and peel of grape, Olea europaea fruit extracts and Silybum 

marianum seed, lutein and lycopene, known for the antioxidant effect are combined in 
"Antioxidant Optimizer" product. The daily dose was established by comparison with 

therecommended dose for an adult human weighting 70 kg. Every morning the 
quantity of the substance was administered mixed with food for the ten treated 
females. 

In the beginning of the study was made a first set of blood smear for both 
groups of mice females (by cutting the top of the tail and dripping blood on the glass 

slide); after a month of treatment was performed a second smear in order to observe 
the variation in the number of leukocyte elements. One last smear was made on day 15 

of gestation. 
Treated females were weighed using a balance in several moments of the 

experiment: in the beginning of the experiment (before consuming the product), after a 

month of treatment, when was found that females mated and in the day of slaughter; 
female control mice were weighed in the same moments. 

After the smears were made, were stained with May-Grumwald-Giemsa 
method. The blood smears were examined with the Optika microscope, withan 
immersion objective of 100X. 100 figurative elements from the leukocyte cell line 

were counted for each blood smear and, as they were identified in the microscope 
field, the number for each category was noted: lymphocytes, neutrophiles, 

eosinophiles, monocytes and basophiles. These values were recorded for subsequent 
statistical processing. Blood smears and May Grumwald-Giemsa staining method is a 
experiental method often used as can be seen in recent studies of Chiuchiarelli et al. 

(2001), Auer et al. (2008), Astudillo et al. (2008). 
Getting embryos occurred after mating by harem system: in the evening, the 

males were introduced in each of the treated females, respectively control females 
cages. The next morning, at 9, females have been checked for the presence of vaginal 
plug; if it was present, it was considered day 1 of gestation and the female was moved 

alone in a cage. 
In the morning of the 15 day of gestation, the embryos were collected for 

morpho-anatomical observation, after killing the females by cervical dislocation; 
macroscopic appearance of the embryo can be seen the best from day 14 of gestation, 
when the external anatomical formations are visible all, as observed in the works of D' 

Hooghe & Van der Auwera (2001), Dai et al. (2009). Embryos were macroscopic 
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checked under electronic Zeiss 426126 scrutiny, were cranio-caudal measured and 
weighed. If there were resorption of embryos, it has been noted, as well as their 

number. The presence of resorption is an important element that can be caused by 
certain drugs or chemical factors derived from food, or appears like a spontaneous 

phenomenon; that element was in the embryology authors attention, like in the study of 
Herrera et al. (2001). 

Another parameter followed was placenta weight, which were weighed with 

the electronic balance to statistical processing of the obtained values. 
In the present study, existed a group of pups. Because the vaginal plug was not 

identified in the morning of check, possibly because of rapid dissolution, females were 
later observed with a prominent abdomen and then were moved alone in one cage until 
giving birth. In the next morning each pup was cranio-caudal measured and weighted. 

The numerical values obtained by weighing the mouse females, mouse embryos and 
placentas of newborn pups, the results of cranio-caudal measurement of embryos and 

newborn pup were recorded and mathematical processed. Data from the analysis of 
blood smears were also processed. For statistical analysis was used the Student test (T-

Test). 

 
RESULTS AND DISCUSSIONS 

At the beginning of the study was made a comparison between the initial 

weight of control females and future treated females. Weights obtained after a month 
(when the treated females consumed the product) were compared with control females. 

Treated females had a initial weight bigger than control females, but the difference was 
not statistically significant, according to the T- Test. Also for treated females, was 
observed that the weight have a decrease trend after a month when they consumed the 

administered product, but according to statistical processing, was not significant. 
Another comparison was made between initial medium weight and the weight recorded 

on day 1 p.c. (post coitum) for treated females, respectively control females; a 
significant weight increasefor treated females was recorded. Mean weight obtained on 
day 1 p.c. was significantly lower for treated females, according to Table 2 data. 

The values obtained after reading the initial blood smears and after a month of 
consumption of Antioxidant optimizer were compared (Table 3). 

For the treated group female and the control group, there was an increasing 
trend of neutrophil mean number after a month, but according to statistical process this 
increase is insignificant. It can be seen that there is a significant decrease in 

lymphocytes mean number for the treated females, result similar to that obtained by 
Baharara et.al. in the work published in 2011. For the control group there was a 

insignificant decrease trend. 
In the case of the treated females there was a significant increase in the mean 

number of basophils after a month of consumption of the product. The clinical 
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significance of basophilia (increased basophils) can be given by various factors, 
including various drug, allergic diseases, allergens found in food but also for anemia or 

infection; however, other studies are necessary to be able to say that a dietary 
supplement cause such a change. Females from the control group showed no 

significant variations in the mean number of basophils. 
 

Table 1.Mean weight and standard deviation for all mouse females in different moments 

  
  

Initial weight Weight after a month  Weight in day 1 p.c. 

Treated 
female 

Control 
female 

Treated 
female 

Control 
female 

Treated 
female 

Control 
female 

Mean weight 31.1 31 30.7 31.1 29.77 31.85 

Standard deviation 1.72 2.1 2 2.18 1.48 1.46 

 
Table 2.T-Test value for female mouse weight (*statistically significant value) 

Pair 
 

T-Test value 

Treated Control 

Initial weight- Weight after a month  0.051944 0.339155 

Initial weight -Weight in day 1 p.c 0.000271* 0.099811 

Initial weight 0.908947 

Weight after a month  0.674485 

Weight in day 1 p.c. 0.014806* 

 
Table 3.Mean number of figurative elements and standard deviation in different moments 

Initial moment After a month Day 1 p.c. 

Figurative 
elements of 

blood 

Mean Standard deviation Mean Standard deviation Mean Standard deviation 

Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control 

Basophils 0.3 0.3 0.483046 0.483046 1 0.3 0.471405 0.483046 0.66 0.42 0.5 0.534522 

Neutrophils 30.3 30 1.159502 1.414214 30.8 30.4 2.043961 2.319004 32.66 31 2 2.160247 

Limphocytes 63.5 64 1.433721 1.414214 61.1 63.3 1.523884 3.560587 63.55 62.14 3.004626 2.544836 

Monocytes 2.4 2.3 0.699206 0.823273 2 2.5 1.054093 1.269296 1.1 2.71 0.781736 0.95119 

Eosinophiles 3.5 3.4 1.080123 0.516398 5.1 3.5 0.994429 1.080123 2.88 3.71 1.364225 1.253566 

 
Table 4. T-Test Value for the figurative elements number (*statistically significant value) 

 
Pair 

T-Test Value 

Leucocyte type 

Basophils Neutrophils Limphocytes Monocytes Eosinophiles 

Treated-Control- Initial  number 1 0.61253 0.442586 0.773046 0.794676 

Treated-Control- After a month 0.004164* 0.687223 0.089252 0.3506 0.002881* 

Treated-Control- Day 1 p.c. 0.374543 0.132467 0.336533 0.002351* 0.234378 

Treated Initial-After a month 0.012423* 0.206344 0.005913* 0.083925 0.00419* 

Control Initial-After a month 0.5 0.199681 0.217563 0.171718 0.37887 

 
Mean number of monocytes, for the treated group female presents a decrease 

trend after a month of treatment, but this change is not statistically significant. 

Statistically insignificant is the monocyte increase in the mean number for the control 
group too. 

 There was a statistically significant increase in the number of eosinophils for 
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the treated females compared to the control group. Eosinophilia (increase in the 
number of eosinophils), may indicate, clinically, some allergies, side effects of some 

drugs or parasitic infections. For the control group there existed a increase trend, but 
statistically insignificant. 

There were significant changes, for the treated females between the number of 
figurative elements obtained after one month and that obtained on day 15 of gestation. 
Homoleucograma of treated females showed some changes in leukocyte media of 

various types: neutrophils and lymphocytes shows a significant increase in day 15 of 
gestation; basophils show a statistically insignificant decrease, monocytes and 

eosinophils show a significant decrease. Changes in white blood cells may be 
associated with gestation period, this being known for a long time, as shown by the 
work of Roberts Rughi (1969). 

The following are original images with the figurative elements, taken with 
Nikon camera with a resolution of 8 megapixels. 

On day 15 of gestation female mice have been slaughtered with the purpose of 
examinating the mouse embryos. The macroscopic control of the embryos showed that 

both treated and the control group are normal developed for the gestational age. 
 

  
 

 

  
 

Fig. 1. Blood smear- treated female-

neutrophiles  

Fig. 2.Blood smear- treated female-

limphocyte   

Fig. 3. Blood smear- treated female-monocyte  Fig. 4. Blood smear- treated female-basphil 
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Mean body weight of the treated embryos was compared with that of control 

embryos, resulting that treated embryo have a significantly lower weight (Table 5). 
The cranio-caudal size of the embryos was found that is lower, but not statistically 

significant for the treated group. After placenta weighing the mean number was 
compared between the two groups of female mice, observing that the weight of treated 

embryos placenta was lower than the control group; the difference was not statistically 
significant. Another observation of the study was that there was a bigger number of 
resorption for the treated group compared to control.  

For the group of newborn pups corporal weight and cranio-caudal size was 
determined in the morning following birth, aspect illustrated in Figure 1. The mean 

weight of born pups were significantly lower for treated group; pup size was smaller 
than control, but the difference was not significant. 
 

Table 5.Mean weight of placenta, of the embryosand the cranio-caudal size - T Test (*statistically significant 
value) 

Parameter Treated group Control group T-Test Value 

Mean weight of the embryos (grams) 0.27 0.304 0.01463009* 

Mean of cranio-caudal size (cm) 1.157 1.24 0.066884 

Mean weight of placenta(grams) 0.142 0.15 0.52 

 

 

Table 6. Female weight before slaughter, number of embryos and resorption 

Treated  Control  

Female weight before 
slaughter 

Number of embryos+ 
resorption 

Female weight 
before slaughter 

Number of embryos+ 
resorption 

42 14 45 9+2 

30 0 35 8+1 

36 3 44 12 

41 13+1 48 14 

40 13+2 47 12 

35 0+2 39 2 

44 12 47 10 

43 10     

39 8+1     

Fig. 5. Blood smear- treated 

female-eosinophil 
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FIG. 1. Mean weight and cranio-caudal size of newborn pups 

 

Another phenomenon observed in the present study was the cannibalism of 

offspring by the mother, a phenomenon widely studied in works like those of We Saal   
(1983), McCarthy & We Saal (1985), Algers et al. (2013). In this study there was one 

case for a control female, the cage being found three dead pups and part of another. 
Regarding reproductive behavior was observed in this case that of the control 

group females mated from the early evenings when males were introduced; most 

treated females rejected the males, mating taking place later, after about two weeks. 
The cause is unknown, but we believe that further studies are needed. 

 

CONCLUSIONS 

The results of the present study indicates that Antioxidant optimizer has not an 

immunostimulatory effect, but other studies are needed to prove this. It was noted that 
the administration of this product during pregestational period and during pregnancy 

also leads to fetuses and embryos with a corporal weight, cranio-caudal size and 
placenta weight considerable lower than the control group. This supports the 
contraindication of the prospect to be given in pregnacy, but we believe that need more 

research. 
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