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Abstract

An experiment was conducted to study the effect of using black
seed (BS), dried garlic (DG) and onion (DO) powder at level of 1% each
on physiological parameters and reproductive performance. A total of 32
New-Zealand White (NZW) rabbits does were distributed into 4 treat-
ments (8 rabbits each). The diets were formulated to be iso-nitrogenous
(17% CP) and iso-energetic (2700 Kcal DE/Kg diet). The dietary treat-
ments were fed to rabbits for two parities.

The results showed that Ht, Hb, P4, GOT, GPT, Alb, Glb, A/G ratio,
Ta, RBCs, TP and WBCs counts were significantly improved by adding of
either black seed, garlic or onion to rabbit diets. Also, there was an im-
provement in all parameters studied, especially those related to repro-
ductive performance, and marked reduction in total lipids and cholesterol
values were obtained due to BS, DG and DO supplementation as com-
pared to the control group. The second parity showed a slight improve-
ment in all parameters studied as compared to the first one. It can be
concluded that supplementation of BS, DG and DO showed a significant
role in enhancing the immune system, and reproduction due to their con-
tents from active principles belonging to each of them.

Key Words: Onion — Garlic — Black seed ~ Rabbits — Immune system -
Performance.

INTRODUCTION

The food industry and politicians are increasingly concerned about environmental
matters and keeping energy inputs low. In addition, arguments for food produced as
natural as possible are increasingly heard from organic farm organization and consumer
organization. Now, the use of new technologies such as genetic engineering in food and
animal feed production is being questioned, even synthetic amino acids, vitamins or
other feed additives produced by modern technologies are banned in certain production

system. Actually, the problems that in 25 years there will be almost 9 billion inhabi-
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tants (FAO STAT, 1998) on earth who expect to get enough food to meet their nutri-
tional needs. So, the goal is to produce sufficient food for every-one, and this can only
be achieved if world food production increases by about 2% per year, and the world
food production must also accomplish this growth without increasing the environmental
waste load or pollution. This precondition demands the efficient and responsible use of
all available resources of traditional and modern technologies and also feed additives,
especially, after antibiotic feed additives have been banned in animal nutrition due to
increased pathogens resistant to therapeutic antibiotics used in both animals and hu-

mans.

With this restriction use of antimicrobial agents, new ways of improving and pro-
tecting the health status of farm animals must be explored. This goal can be achieved
by good housing or climate conditions, as well as, by the best possible combination of
the so-called Pronutrients (Rosen, 1996) including pro-or prebiotics, organic acids, die-
tary fiber, highly available nutrients, herbs, spices or botanicals. For example, garlic sci-
entifically known as Allium sativa, is a complex mixture of chemicals displaying anti-
viral, anti-bacterial, anti-cancer, anti-blood clotting, decongestive, cholesterol-reducing
and immunity-boosting properties (Carper, 1995). Also, garlic was tested to treat tu-
berculosis, cholera and typhus and during world war I, British Physicians treated battle
wounds with garlic. In Russia, it is called Russian penicillin (Carper, 1995). French farm-
ers fed garlic and onions to their horses to dissolve clots in the animals legs (Carper,
1995).

Black seed (Nigella sativa) is recently used for medical purpose, where, it is well
known as antibacterial, antifungal, antidiabetic and immune enhancing (Khodary et al.,
1996).

The goal of the present study is to evaluate the use of black seed, garlic and on-
jon in NZW does as antimicrobial, antifungal, immune enhancing and as well as a natural
growth promoters, and to detect which of the black seed, garlic or onion is the best to
accomplish our purpose. The chemical analysis of tested feed additives are presented

in Tables 1, 2 & 3.
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MATERIALS AND METHODS

Thirty-two New-Zealand White does rabbits were randomly assigned individually
into 4 treatments (8 rabbits each). The experimental diets were formulated to be isoni-
trogenous (17% CP) and iso-calpric (2700 Kcal DE/Kg diet). Ingredients and chemical

composition of the control diet is presented in Table 4.
The four experimental treatments were as follows :

1. Basal diet (control).

2. Basal diet + 1% whole black seeds (BS).
3. Basal diet + 1% dried garlic powder (DG).
4. Basal diet + 1% dried onion powder (DO).

Feed and water were offered ad /ibitum through two parities.

Blood samples were collected by mid pregnancy in the two parities for determi-
nation of haemoglobin (Hb), hematocrit (Ht), total protein (TP), albumin (Alb), globulin
(Glb), cholesterol (Chl), total lipid (TL), triiodothironine (T3), glutamic oxaloacetic
transaminase (GOT), pyruvic transaminase activity (GPT) and progesterone (P,4) by kits
from Bio Merieux (France) according to the procedure outlined by the manufacturer.
White blood cells differential were done. Moreover, litter size and weight at birth and at

weaning, mortality rate and milk yield were recorded for each of the two parities.

Statistical analysis was conducted by analysis of variance using SAS package
(1995). The means and standard error of all parameters were estimated and Tukey’s
test was used to detect significant differences among means of the experimental

groups.

RESULTS AND DISCUSSION
1. Influence of supplemented stuffs on blood parameters

The blood parameters taken through the mid pregnancy in doe rabbits were pre-
sented in Tables (5 & 6). It can be noticed that most parameters (TP, Alb, Glb, GOT,
GPT, T3, P4, Ht, Hb, RBCs, WBCs and the WBCs differéntial) were increased due to BS,
DG and DO dietary supplement in respective to the parity. On the contrary, the TL and
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Table 1. The chemical composition of the onion

1

Onion nutrition facts 1/ 2 cu 80 Chopped raw_onion
Calories 30
Total Fat (o]
Cholesterol (o]
Sodium o
Total Carbohydrate 749
Dietary Fiber 1g
Sugars 59
Protein 149
Vitamin C 5 mg
Vitamin B6 . 0.1 mg
Calcium 1€ mg
fron 0.2 mg
Folic Acid 15.2 mcg
Potassium 126 mg
Selenium 0.5 mcg
Zinc 0.2 mg

1Source : Healthy Facts “http://onions-usa.org”.

Table 2. Chemical analysis of black seed’.

Essential _oil _composition (1.4%)

Black seed oil

Carvone 21.1%
Alfa-Pinene 7.4%
Sabinene 5.5%
Beta-Pinene 7.7%
P-cymene 46.8%
Others 11.5%
Fatty acids Black seed oil.
Myristic Acid (C14:0) 0.5%
Palmitic Acid (C16:0) 13.7%
Palmitoleic Acid (C16:1) 0.1%
Stearic Acid (C18:0) 2.6%
Oleic Acid (C18:1) 23.7%
Linoleic Acid (C18:2)(Omega-6) 57.9%
Linolenic Acid (18:3n-3) (Omega-3) 0.2%
Arachidic_Acid (C20:0) 1.3%
Saturated & Unsaturated fatty acids Black seed oil
Saturated Acid 18.1%
Monounsaturated Acids 23.8%
Polyunsaturated Acids 58.1%
Nutritional value Black seed oil
Protein 208 ug/g
Thiamin 15 pg/g
Riboflavin 1ug/g
Pyridoxine Sug/g
Niacin 57 ng/g
Folacin 610 1U/g
Cailcium 1.859 mg/g
Iron 105 pg/g
Copper 18 pg/g
Zinc 60 pg/g
Phosphorus 5.265_ma/q

TSource : Black seed USA “http://www.blackseedusa.com”.



Table 3. Chemical analysis of garlic'.
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Garlic nutrition facts
Moisture

Total P
Na

(%) or mg
65.79%
6.60%

0.9
7.70%
1.50%
17.51%
0.10%
0.13%
0.05%
0.04
0.46
5.74 mg/100 gm
1.52 mg/100 gm
0.11 mg/100 gm

1Source : Soliman et al. (1999).

Table 4. The ingredients and chemical composition of the control diet.

Items %
Ingredients

Wheat bran 35.0
Alfalfa meal (14%) 33.6
Yellow corn 10.5
Soybean meal (44%) 15.77
Molasses 2.6
Bone meal 1.4
Limestone 0.3
Salt 0.4
Vitamins &minerals premix* 0.3
DL- Methionine 0.11
L- Lysine 0.02
Total 100
Calculated analysis

Digestible energy (DE),kcal/kg 2721
Crude protein (CP), % 17.12
Crude fiber (CF), % 13.30
Calcium (Ca), % 1.13
Phosphorus (P), % 0.82
L-Lysine, % 1.0

*Vitamins and minerals premix per kilogram contains:

Vit. A, 6000 IU; Vit. D, 900 IU; Vit. E, 40 mg; Vit. Kz, 2 mg; Vit. By, 2 mg; Vit. By, 4 mg;
Vit. Bg, 2 mg; Vit. Byp, 10 pcg; Nicotinic acid, 50 mg; Biotin, 50 neg; Folic acid, 10 mg; Choline
chloride, 250 mg; Zinc, 50 mg; Manganese, 85 mg; lorn, 50 mg; Copper, 5 mg; lodine, 0.2 mg; Se-

lenium, 0.1 mg; Cobalt, 0.1 mg.
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Cholesterol were low in doe rabbits in treatment groups compared to control group.
These improvements may be due to improvement in immune system responsiveness.
Black seed (BS), DG and DO contain Zn, Cu, Mn, Mg, Se, vit. C, vit. A, vit. E and folic
acid which they have a role in enhancing immune system. Folic acid, Fe and vit. C have
roles in red blood cell formation, maturation, and in hem biosynthesis, absorption and
utilization (William, 1999). So, the Ht%, Hb, RBCs and WBCs increased in supplemented
groups as reported here. Also, the blood parameters improved significantly compared
to control. No significant differences were obtained between the supplemented groups
in most of the blood pérameters (Table 6). Garlic gave the best results in all parame-
ters studied (except the Alb/Glob ratio) followed by onion then BS. The same trend
was observed for the other parameters, where total protein, albumin and globulin were
increased in supplemented groups compared to control, and this can be attributed to
the special improvement in metabolic process, and the presence of the fatty acids in
BC may affect muscle protein synthesis and protein deposition through a prostaglandin

depend mechanism as reported by (Palmer, 1993).

Supplementation of DG, DO and BS increased plasma Ty concentrations where
the biological role of DG, DO and BS in activities metabolic functions and biosynthesis
of hormones were noticed (Table 5). Enhancement in thyroid activity may be related
to, and reflected in the increase in leukocytes populations mainly lymphocytes (Bach-
man and Mashaly, 1986). The increase in leukocytes counts (lymphocytes) due to
treatments can be explained by the fact of garlic and cnion as they have a significant
role against bacteria, protozoa and fungi (Sendle et al., 1992). Much research shows
that garlic contains many biologically active chemicals (allicin, quercetin and afiavonoid
“one category of antioxidant compounds”) which in laboratory animals 1) block cancers
of every type, 2) suppress the growth of prostate cancer cells, 3) kill viruses responsi-
ble for cold and the flu; 4) has an effect on sore throat. Studies suggest that garlic

revs up immune functioning by stimulating infection-fighting T-cells (Carper, 1995).

The BS has active materials known as nigellon, thymoquinone and thymohydro-
quinone, and these compounds were shown to possess antimicrobial, pharmacological
activities, antibacterial (due to their volatile oils) and antifungal effects besides as a
protector from hepatotoxicity, diabetic and pancreatic démage {Khodary et al., 1996).

For all these reasons, the immunity responsiveness represented in the increase of leu-
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Table 5. Influence of supplementary black seed, garlic or onion on some blood parame-
ters of rabbits in the first and second parity.

No. of Control Dietary supplementation Mean
Parity Black seed Garlic Onion

Total protein (g/100 ml)

15% parity 6.41£0.09 6.77+0.09  7.29+0.09  7.19+0.09 6.29
2™ parity 6.39£0.09 6.74x0.09 7.42:0.09 7.46+0.09 7.00
Mean 6.40° 6.76% 7.36° 7.33%

Albumin (g/100 mi)
15t parity 8.17%0.06  3.67+0.06 3.79+0.06 3.56+0.06 3.55
2™ parity 3.29x0.06  3.68+0.06 3.74:0.06 3.50+0.06 3.55
Mean 3.23° 3.68° 3.772 3.53%

Globulin (g/100 mI)
1% parity 3.24+0.04 3.10£0.04 3.50+0.04 3.63+0.04 3.37
2" parity 3.10£0.04  3.06+0.04 3.68+0.04 3.96+0.04 3.45
Mean 3.17° 3.08° 3.592 3.80%

A/G ratio

15! parity 0.98 1.18 1.08 0.98 1.06
2™ parity 1.06 1.2 1.02 0.88 1.04
Mean 1.02 1.19 1.05 0.93

Total lipid (g9/100 mI)

13t parity 404£29.43 340x29.43 339+29.43 325+29.43 352.00
nd

2™ parity = 422£29.43 358:20.43 337x29.43 338129.43 363.75
Mean 413° 349° 3382 332°

Total cholesterol (g/100 mI)
1% parity  81.77x4.11 70.42:4.11 62.1924.11 68.47+4.11 70.71
2" parity  80.29x4.11 69.41+4.11 63.7524.11 68.30+4.11 70.44
Mean 81.03° 69.922 62.972 68.392

GOT (g/100 ml)
1°' parity  23.43x0.49 33.60+0.49 33.89+0.49 33.24:0.49  31.04
2™ parity = 22.96:0.49 32.54:0.49 84.64+0.49 B82.410.49 30.64
Mean 23.20° 33.072 34.272 32.83%

GPT (g/100 ml)
1% parity = 14.45:0.32 21.99:0.32 20.09:0.32 21.43+0.32 19.37
2" parity  13.61£0.32 21.7420.32 19.94:x0.32 21.50+0.32 19.20

Mean 14.03° 21.872 20.022 21.472
Ts

15 parity 1.42£0.10  1.53+0.10  1.58+0.10 1.60+0.10 1.53
2% parity 1.40%0.10  1.52%£0.10  1.77+£0.10  1.66+0.10 1.59
Mean 1.41 1.53 1.68 1.63

g Pa
15! parity 6.65£0.07  7.21£0.07  7.65+0.07 7.66+0.07 7.29
2" parity 6.46£0.07 6.62+0.07 6.63+0.07 6.84+0.07 6.64
Mean 6.56° 6.922 7.142 7.25%
a, b

means in the same raw with different superscripts are significantly different (P<0.05).
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kocytes counts mainly lymphocytes type increased as shown in Table 6. The improve-
ments in immune system or responsiveness can be due to the special materials (nigel-
lone, thymoquinon and thymohydroquinone), trace minerals and vitamins belonging to
each of the supplemented stuff, and the improvements in blood metabolites can be af-

fected and reflected positively on immune system (Wiliiam, 1999).

From the results presented in Table 5, it was found that there was a significant
decrease in total lipids and cholesterol in additives supplemented groups compared to
control groups. This finding can be explained on the basis that DG, DO and BS are con-
sidered as antiarthosclerotic agents due to their content from essential oils. Quercetin
can prevent fat-induced hyperlipemia (hypo-lipemic and hypo-cholesterolemic proper-
ties) mainly through the inhibition of the key enzyme in cholesterol and lipid synthesis
or inhibition of the low - density lipoprotein (LDL) oxidation (Konjufca et al., 1997).
Dried garlic (DG) was more effective than DO and DS in reducing total lipids and choles-
terol due to the higher content of sulfur compounds compared to others (Sklan et al.,
1992). These compounds were found to be responsible for the inhibition of the biosyn-

thesis of cholesterol and lipids (Sklan et al., 1992).

In general, members of the lily family (G and 0) are high in vit. C and contain
quercetin and adenosine which is thought to fight LDL an undesirable type of choleste-

rol (Ask Yahoo “http://ask.yahoo.com”).

The BS mechanisms in reducing total lipids and cholesterol is different, where
black seeds contain high amounts of unsaturated fatty acids which can stimulate the
cholesterol excretion into the intestine and it can be oxidized to bile acids (Khodary et
al., 1996). Also, the role of minerals found in BS, DG and DO in reducing the total lipids
and cholesterol cannot be ignored. Konjufca et al. (1997) reported that copper defi-
ciency was shown to induce hyper-cholesterolemia in rats by elevating hepatic GSH (re-

duced glutathione) levels and changing the GSH:GSSG (oxidized glutathione) ratio.

Concerning the GOT and GPT, it was noticed to have a slight increase in liver en-
zyme activities due to treatments, but this increase was still within normal range as in-
dicated by the non-sign of toxicity. Back to the Alb/Glob ratio, the best ratio, as a
good indicator for increasing immunity responsiveness was recorded with onion group

compared to other treatments.
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Table 6. Influence of black seed, garlic or onion supplementation on some physiological
parameters of rabbits in the first and second parity.

" No. of Control Dietary supplementation Mean

Parity Black seed Garlic Onion
Hematocretes (Ht)

18t parity 30.25+0.78 34.00:0.78 40.00+0.78 39.50+0.78 35.94

ond parity 30.57x0.78 34.75%0.78 41.25+0.78 40.25+0.78 36.75

Mean 30.50° 34.38° 40.63% 39.88%
Hemoglobin (Hb)

{8t parity 10.48%0.82 16.28+0.82 17.55:+0.82 16.78+0.82 15.27

2nd parity 10.40+0.82 16.50+0.82 17.78+0.82 17.03+0.82 15.40

Mean 10.44° 16.392 17.67% 16.912

Total red blood cells (RBCs)
15! parity 4.58%0.17  4.78+0.17 4.85+0.17 4.78+0.17 4.74
2" parity 4.57+0.17  4.75:0.17 4.9240.17 4.9140.17 4.79
Mean 4.58 4.74 4.89 4.85

Total white blood cells (WBCs)
1st parity 25.85+1.38 29.83+1.38 31.13+1.38 31.72+1.38 29.63
ond parity 25.43+1.38 30.20+1.38 31.40+1.38 31.15+1.38 29.55
Mean 25.64° 30.022 31.27% 31.44°
Lymphocytes ~
1t parity 58.25+0.87 64.75+0.87 66.75+0.87 65.50+0.87 63.81
2" parity 58.75x0.87 64.25+0.87 68.75+0.87 65.50+0.87 64.31

Mean 58.50° 64.502 67.75% 65.50°

' Monocytes

1% parity 3.50%0.26  2.75:0.26 3.25+0.26 2.25+0.26 2.94

2" parity  3.75%0.26  3.25:0.26 3.5040.26 2.50+0.26 3.25

Mean 3.63% 3.00° " 3.38° 2.38°
Neutrophils

18t parity 34.75x0.90 29.50+0.90 27.25+0.90 29.50+0.90 30.25
ond parity 34.25x0.90 29.75x0.90 26.75+0.90 29.50+0.90 30.06

Mean 34.50° 29.63° 27.00° 29.50°
Basophils
1% parity 1.75%0.21  2.25:0.21 1.7520.21 1.75+0.21 1.88
2" parity 2.00£0.21  2.2520.21  1.0040.21 1.5040.21 1.69
Mean 1.882° 2.252 1.38° 1.63°
Eosinophils
1 parity 1.75#0.13  1.75:0.13  1.50+0.13 1.00+0.13 1.50
2" parity 1.25:0.13  0.75:0.13  0.50+0.13 1.5040.13 1.00
Mean 1.502 1.2520 1.00° 1.25P
a,b

means in the same raw with different superscripts are significantly different (P<0.05).
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There was no significant effect between the two parities in blood parameters
studied. Slight changes in blood parameters have occurred between the first and sec-
ond parities except P4 which decreased from 7.29 to 6.64, respectively. A/G ratio got
better compared to the 18! parity in DG and DO groups only. It was so clear that the Py
increase was accompanied by the increased litter size in treatment groups compared to
control (Table 7). In spite of increased litter size in second parity, the P, decreased.
This can be explained by the fact that the biosynthesis of progesterone is believed to
start with acetate or cholesterol (Hafez, 1987). Therefore, P4 decreased in the treat-
ments group as compared to the control, whereas, the DG, DO and BS showed a great
effect on decreasing cholesterol, subsequently P, decreased. This effect was so clear
in the second parity and was not pronounced in the first parity, and this may be due to

the accumulating effect of these substances in the ond parity.

2. Influence of supplemented stuffs on reproductive performance

With concern to the reproductive parameters as affected by BS, DG and DO and
parity (Table 7), there was an increase in litter size and litter weight at birth and at
weaning due to BS, DG and DO treatments and parity. The DG treatment and the ond

parity were the best in all parameters studied.

The milk yield increased in treatment groups and in ond parity compared to the
cdntrol group and 15t parity, respectively, where, the DG group gave the best yield
compared to all other treatments with significant difference to control (355 g more
than the control yield), and with no significant differences to the DO and BS (Table 7).
The milk yield in the 2™ parity increased by about 114.00 g compared to 18 parity.
The improvement in the second parity in any parameter may be due to the accumulat-
ing effect of the treatment and their components (Zn, Cu, Mn, Vit. A and Vit. E) which
had a direct effect on reproduction. The increase in milk production could be due to the
increase in number of litter size at birth and at weaning, where there was a positive
correlation between the litter size and milk yield. The special distinguished increase in
milk yield in DG group could be due to that suckling rabbits like garlic, where when rab-
bit does eat garlic, they stay longer at the breast and drink more milk according to test
at Monnel Chemical Senses Center in Philadelphia (Carper, 1995), and also to the in-

crease in the litter size in DG group compared to BS and DO groups.
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The effect of treatments on stillbirths and the total mortality were so clear
where the treatments groups recorded 0% stillbirths, while, the control group recorded
almost 9% (Table 7). Total mortalities were decreased by about 33% in supplemented
group from the control value, and the best results were obtained with the DO. This can
be due to its components which have a great effect on immune system which destabi-
lizes the bacteria in the colon. The great role of the supplemented stuff on decreasing
mortality rate and their positive effect on weight and body gain was so clear in this

study.

Finally, it can be concluded that the whole improvements in reproductive perfor-
mance were strongly due to the improvements in animal health and the responsiveness
of the immune system, and to the decrease in the pre-embryonic mortality, stillbirths
:and post-natal mortality rate rather than on reproductive hormones. Any how, there
was no way to ignore their roles in increasing the litter size at birth and at weaning and
the milk yield which had been reflected on babies body weight, body weight gain and
mortality rate through the suckling period. Also, we should be aware of using these ad-
ditives for long run, which may affect negatively the reproductive hormone. Actually,
further studies are needed to determine the magnitude of negative or side effect of
these additives on reproductive hormones especially in the subsequent parities (third,

fourth...etc. parity).
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Table 7. Reproductive parameters of rabbits as affected by dietary supplementation of
black seed, garlic and onion in the first and second parity.

No. of Control Dietary supplementation Mean
Parity Black seed Garlic Onion
Average litter size at birth
15t parity 4.13+0.30 5.13x0.40 6.50+.0.50 5.00+0.37 5.19
2™ parity  4.63£0.41 5.75+0.33 7.38+0.55 6.88+0.44 6.16
Mean 4.38° 5.44° 6.94% 5.94°
: Average litter size at weaning

1St parity 2.75+0.22 3.88+0.40 5.00+0.40 4.25+0.51 3.97
2" parity  2.88x0.31 4.38+0.50 5.50+0.55 5.00£0.47 4.44
Mean 2.81° 4.13° 5.25° 4.63°

Average litter weight at birth (g)
15! parity 46.67+2.13  54.39x3.41 55.19+3.11 .  56.50+1.89 53.10
2™ parity 47.03+1.85  55.43x3.30 53.90+2.93 53.45+2.11 52.45
Mean 46.86% 54.91° 54.55° 54.98°

Average litter weight at weaning (g)
13t parity 336+8.81 371+10.01 383+5.65 377+6.77 366.75
o parity 343+9.32 375+8.63 381+6.87 378+6.35 369.00
Mean 339° 372° 3g2° 377°

% Mortality (from birth to weaning)
15! parity 33.33 24.39 23.08 15 23.95
2" parity 37.84 23.91 25.42 27.27 28.61
Mean 35.71 24.15 24.25 21.14

Average milk production (g)
1! parity 1782.5+17.31 1977.5+20.62 2065+26.11  1986.25+25.37  1940.31
2"" parity 1837.5%£19.23 2047.5+23.51 2213.75+28.17 2117.50+29.16 2054.10

Mean 1785.00° 2012.50° 2139.41° 2051.91°

Stillbirths (%)
18! parity 9.1 0 0 0 2.28
2" parity 8.11 0 0 0 2.03
Mean 8.61 0 0 0
a, b

» © means in the same raw with different superscripts are significantly different (P<0.05).
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