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Abstract
The current study was designed to observe and test the spirulina and Wheatgrass in some Physiological and Biochemical
parameters in lactating female rats for 21 days.The animals were divided into (3) groups containing five (5) animals and
weighing (145-155gm) which ranged in age from 3-4 months. The animals were distributed into four groups, the control group
(I), group of spirulina (II) and Wheatgrass group (III). The results were shown when administration the Wheatgrass showed
significant increase in (P <0.05) in body weight lactating female rats, Prolactin, cholesterol, protein, albumin, ALP and body
weight their pups and no significant (P>0.05) of globulin, ALT and AST compared with the control group. Either when
administration the spirulina caused in a significant decrease (P<0.05) of body weight gain, ALT and AST of lactating female
rats. And significant increase in (P<0.05) in body weight lactating female rats, Prolactin, cholesterol, protein, albumin, ALP
and body weight their pups. And no significant (P>0.05)of globulin compared with the control group. The obtained present
results demonstrate that use Wheatgrass and spirulina as nutrition supplementation increase in Prolactin, protein, albumin
and body weight their pups. And lowers the aminotransferases in blood, and it’s maybe have a beneficial effects on the liver
and the health of lactating female rats.
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Introduction
Lactation is a physiological condition known to

upregulate the expression of the hypothalamic
necrohormones, vasopressin and oxytocin in the rat
(Landry et al., 1997), the lactic glands are a unique
structure in the lobes.

Spirulina is a plant have microscopic blue-green
aquatic and it is the nature’s richest and the most complete
sources in the organic nutrition. The concentrated
nutritional profile of spirulina to arise naturally, so it is
ideal for those preferring a whole food supplement to
artificial nutrient sources. Spirulina, the blue-green alga,
has a unique blend of nutrients that no single source can
provide. It contains a wide spectrum of nutrients that
include B-complex vitamins, minerals, good quality
proteins, gamma-linolenic acid and the super antioxidants,

beta-carotene, vitamin E and trace elements. Spirulina is
fast emerging as a whole answer to the varied demands
due to its impressive nutrient composition which can be
used for therapeutic uses (Venkataraman, 1998). Spirulina
(sometimes called rthrospira) is a blue-green cyano-
bacterium which contains a complex of vitamins (A, B,
D, E, K), minerals (calcium, potassium, sodium,
magnesium, iron, iodine), amino acids, fatty acids, pigments
(phycocyanin, allophycocyanin, chlorophyll and
carotenoids), all necessary to an equilibrated diet (Becker,
2004; Spolaore et al., 2006).

Triticum aestivum (Wheatgrass) has high
concentrations of chlorophyll, amino acids, minerals,
vitamins, and enzymes. Fresh juice has been shown to
possess anti-cancer activity, anti-ulcer activity, anti-
inflammatory, antioxidant activity, anti-arthritic activity,
and blood building activity in Thalassemia. It has been
argued that wheat grass helps blood flow, digestion, and
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general detoxification of the body due to the presence of
biologically active compounds and minerals in it and due
to its antioxidant (Chauhan, 2014). Wheat grass, young
grass of the common wheat plant, is freshly juiced or
dried into powder for animal and human consumption-
both the forms provide chlorophyll, 17 amino acid, eight
of which are essential minerals, vitamins and enzymes
(Walters, 1992). Use wheatgrass herbal system of
medicine and described as antioxidant, immunomo-
dulatory, antibacterial, astringent, diuretic, laxative, colitis,
acidity and kidney malfunction (Ashok, 2011). And
decrease Blood glucose levels and oxidative stress (Jorige
and Akula, 2015). Wheatgrass has many characteristics
desirable for health. It is known for its healing property.
It is used as a cleansing and purifying agent and yet can
be considered as a body builder because of its nutritional
value. It contains about 70% of chlorophyll which is very
much comparable to alfalfa plant. Due to its high
chlorophyll content it is also referred as Green Blood
(Shaikh and Majaz, 2016). The present study was aimed
to a beneficial effects of Wheatgrass and Spirulina as
supplementation on some Physiological and Biochemical
parameters in lactating female rats and body weight their
pups.

Materials and methods
Prepare of experimental samples:
1- The dietary supplement spirulina taken from

production company DXN.
2- Wheatgrass was obtained by planting wheat seeds

in the organic fertilizer in ponds dedicated to
agriculture. It was sprayed with sufficient water until
it was germinated and exposed to light. When the
length of the herb was about 10-12 cm it was
harvested and dried in a clean place in the shade.
The powder was filled in plastic bags and closed for
use.

Experimental animals:
This study was conducted on uses laboratory animals

which are healthy adult a wistar strain female albino rats,
weighing between 145-155 gm, obtained from the animal
house of faculty of veterinary medicine, university of Tikrit,
Iraq. They were placed under laboratory standard
conditions of temperature and humidity, in addition to
allowing for 12 hour light-dark cycle. Each animal was
placed separately in a metabolic cage, to ensure that food
is given accurately according to the specified percentages,
a standard pellet diet and water were supplied in adequate
amounts ad libitum and throughout the performance
period of experiments.

Design of Experiments:
The laboratory rats which used in this study (20)

animals. They were divided into four (3) groups, with
five (5) rats in each group, as follows: The healthy control
group (I): supplied only with food and drinking tap water
daily for a period (21) days, Spirulinagroup (II):
administered Spirulina(40 mg/kg of body wt.) daily for a
period (21) days. A wheatgrass group (III): this group
had been given Wheatgrass(80 mg/kg of body wt.) daily
for a period (21) days.

Finally, after end of the experiment (21) days, the
laboratory animals were fasted overnight, then
anaesthetized with chloroform, and blood was obtained
by jugular vein severance and collected approximately
(4) ml from every animal, then put in test tubes devoid of
anticoagulant and then it lets in water bath for period
(15) minutes at 37°C, after that centrifuged and separate
the serum for measuring concentrations of Prolactin,
cholesterol, protein total, albumin, globulin, alanine
aminotransferase (ALT), aspartate aminotransferase
(AST) and alkaline phosphatase (ALP).
The biochemical tests:

The body weights of laboratory animals were
determined by a digital balance. While analysis of serum
cholesterol, protein total and albumin by using a diagnostic
kits which depending on clinical chemistry methods
according to the manufacturers recommended procedure
from Biolabo, Rondex Laboratories Ltd (Tietz, 2005). In
addition, assessment of serum ALT, AST and ALP
enzymes by an enzymatic method (Deneke & Rittersdorf,
1984; Deneke et al., 1985; Rosalki, 1993) successively,
by using kits supplied from (Roche Diagnostics GmbH,
Germany). And Prolactinby using kits supplied from
biomerieux inminividas device.

The determination globulin in blood serum according
to the following equation (Tietz, 1987).

Concentration of globulin (g/dl) = Total protein Conc.
– Albumin Conc.
Statistical analysis:

The data of results in the present study were analyzed
by using the ANOVA analysis, utilized the general linear
model of the Statistically Analysis System (SAS, 2001).
Also, significant differences were evaluated by using
Duncan’s multiple-range test (Duncan, 1955), and
significance level is based on level of probability (P<0.05).

Results and Discussion
Results in table 1 showed that the administration of

spirulina and Wheatgrass to the laboratory animal groups
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of lactating female rats for 21 days. caused in a significant
decrease (P<0.05) of body weight gain of lactating female
rats in the group given the spirulina, While observed
administrated Wheatgrass a significant increase(P<0.05)
of body weight gain for the group given the Wheatgrass

more than the group that was given spirulina compared
with the control group.

Whereas the table 2 showed that the significant
increase (P<0.05) in pups weights was observed in the

Table 1: Effect of Spirulina and Wheatgrass treatment on lactating female
rats weights.

Items Control Spirulina Wheatgrass
1 day (gm) 152.33± 0.88 a 147.00± 0.57 b 149.00± 0.57 b

After 7 days (gm) 151.66± 0.88 c 165.33± 0.88 b 169.00± 1.15 a
After 14 days (gm) 155.00± 0.57 c 164.33± 0.88 b 174.00± 1.15 a
After 21 days (gm) 161.33± 0.88 b 150.33± 0.88 c 181.33± 0.88 a
Weight Gain (gm) 9.00 ± 0.85 b 3.33± 0.33 c 32.33± 0.66 a

-The values representmean±Stander Error (S.E.)
-Different of lettershorizontallymeanssignificant differenceat

significance level(P <0.05).

Table 2: Effect of Spirulina and Wheatgrass treatment on pups weight.

Items Control Spirulina Wheatgrass
1 day age (gm) 6.83 ± 0.167 b 8.66 ± 0.21 a 5.87 ± 0.12 c

After 7 days (gm) 11.00 ± 0.01 c 14.83 ± 0.16 a 13.75 ± 0.31 b
After 14 days (gm) 16.00 ± 0.01 c 19.83 ± 0.54 a 17.62 ± 0.37 b
After 21 days (gm) 20.00 ± 0.01 c 24.00 ± 0.44 b 26.12 ± 0.44 a
Weight Gain (gm) 13.16 ± 0.167 c 15.33 ± 0.55 b 20.25 ± 0.52 a

-The values represent mean ±S.E.
-Different of lettershorizontallymeanssignificant differenceat

significance level(P <0.05).

Table 3: Effect of Spirulina and Wheatgrass treatment on concentrations
Prolactin in lactating female rats.

Items Control Spirulina Wheatgrass
Prolactin After 7 days 2.00 ± 0.05 c 3.67 ± 0.04 b 3.88 ± 0.04 a
Prolactin After 21 days 2.55 ±0.02 c 3.99 ± 0.05 b 4.20 ± 0.02 a

-The values represent mean ±S.E.
-Different of lettershorizontallymeanssignificant differenceat

significance level(P <0.05).

Table 4: Effect of Spirulina and Wheatgrass treatment on concentrations
of serum cholesterol, proteins, ALT, AST and ALP enzymes in
lactating female rats.

Items Control Spirulina Wheatgrass
cholesterol (g/dl) 96 ± 0.57 c 100 ± 1.15 b 110 ± 1.15 a

protein (g/dl) 5.70 ± 0.58 b 6.23 ± 0.08 a 6.60 ± 0.17 a
albumin (g/dl) 2.90 ± 0.58 b 3.70 ± 0.115 a 3.50 ± 0.17 a
globulin (g/dl) 2.80± 0.01ab 2.53 ± 0.20 b 3.10 ± 0.17 a

ALP (U/L) 572 ± 5.77 c 878 ± 2.30 a 775 ± 2.88 b
ALT (U/L) 90 ± 1.73 a 71 ± 1.73 b 92 ± 0.57 a
AST (U/L) 218 ± 0.577 a 196 ± 2.309 b 220 ± 5.774 a

-The values represent mean ±S.E.
-Different of letters horizontally means significant difference at

significance level(P <0.05).

table when giving Spirulina and Wheatgrass
compared to control. Where the Wheatgrass
herb group had a significant increase in pups
weights more than Spirulina.

Also, a results in table 3 showed that the
administration of spirulina and Wheatgrass to the
laboratory animal groups of lactating female rats
for 21 days. caused in a significant increase
(P<0.05) of prolactinof nursing mothers in the
group given the spirulina, While observed
administrated Wheatgrass a significant increase
(P<0.05) of prolactin more than the group that
was given spirulina compared with the control
group.

Table 4 shows that the administration of
spirulina and Wheatgrass to the laboratory
animal groups of lactating female rats for 21
days.Resulted in a significant increase (P<0.05)
in concentrations of cholesterol, protein, albumin,
and ALP and significant decrease in ALT and
AST on spirulina group. Whereasobserved no
significant (P>0.05) ofglobulin, ALT and AST
administration Wheatgrass compared with the
control group.

Reason the increase of body weight gain of
lactating female rats and body weight their pups
maybe to contain Wheatgrass has high
concentrations of chlorophyll, amino acids,
minerals, vitamins (Chauhan, 2014). And that the
use of Wheatgrass may promote the increase
of the absorption of the intestines, and
strengthens the activity of bacteria, which is
among the biologically active probiotics and
increase production milk for lactating female rats
and increase body weight their pups.

Spirulina tends to make weights within
normal levels so they have an effect on diabetes
(Layam et al., 2006). In other words, Spirulina
improves overall health status and metabolic
mechanisms (Abdel- Daim, 2014; Yusuf et al.,
2016; Aissaoui et al., 2017).

Increased cholesterol may be due to the
synthesis of liver energy due to milk production.
Or increased cholesterol in rats during the period
of lactation may lead to an increase in liver
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metabolism as it adapts to increased food consumption
and milk production. And increased prolactin may be due
to the healthy nutrition of spirulina and Wheatgrass that
affect the growth of hormones that are produced before
birth and can affect breast development and thus
breastfeeding (kim and park, 2004). And iincrease of
proteins may be due to the content of spirulina on phenolic
compounds. These compounds act as free radicals as
they play a major role in antioxidant activity and in the
oxidation of fat as reported in many studies (Gezer et
al., 2006; Turkoglu et al., 2007; Aissaoui et al., 2017).
The antioxidants are effective in reducing the effect of
oxidative stress and free radicals on albumins, preventing
oxidation of proteins and stimulating the activity of
antioxidant enzymes such as catalase, which protect cells
and tissues from oxidative damage and work to remove
free radicals and prevent their proliferation, thereby
inhibiting protein oxidation and degradation (Luis et al.,
2009; Celik et al., 1999). Increased protein may be due
to non-loss of the kidney and its survival within the body,
which contributes to weight gain. Thus the phenols present
in the wheatgrass could have effectively prevented the
cell membrane damage (Datta et al., 2012). And that
wheatgrass can effectively protect the liver (Durairaj et
al., 2014). The antioxidant activity of wheatgrass was
observed at various levels of protection from radical
scavenging and inhibition of free radical induced
membrane damage (Chauhan, 2014).Decrease enzymes
that may be due to produce several of antioxidants,
vitamins and minerals in Spirulina which have a removable
or neutralize effect for free radicals that can cause
oxidative stress and peroxidation of phospholipids in the
cell membranes(Gargour et al., 2018) suggests that the
addition of spirulina leads to improved enzymes, due to a
nephroprotective kidney factor such as phycocyanin
(Romay et al., 1999).

Conclusion
In this study suggest that from beneficial applications

of Spirulina and Wheatgrass as nutritionsupplementation
may due to its effects for reducing amelioration of liver
functionslactating female ratsand body weight their pups.

References
Abdel-Daim, M.M. (2014). Pharmacodynamic interaction of

Spirulina platensis with erythromycin in Egyptian Baladi
bucks (Capra hircus). Small Rumin Res., 120: 234–241.

Aissaoui, O., M. Amiali, N. Bouzid, K. Belkacemi and A. Bitam
(2017). Effect of Spirulinaplatensisingestion on the
abnormal biochemical and oxidative stress. Parameters in
the pancreas and liver of alloxan-induced diabetic rats,
Pharmaceutical Biology, 55: 1, 1304-1312.

Ashok, S.A. (2011). Phytochemical and pharmacological
screening of wheatgrass juice (Triticumaestivuml.).
International Journal of Pharmaceutical Sciences Review
and Research, 9(1): 159-164.

Becker, W. (2004). Microalgae in human and animal nutrition,
In:Handbook of microalgal culture, Richmond, A. (ed),
Blackwell, Oxford, pp 312-351.

Celik, S., O. Yilamz, T. Asan, M. Naziroglu, M. Cay and M.
Aksakal (1999). Influence of dietary selenium and vitamin
E on the level of fatty acid in brain and liver tissue of lamb.
Chem. Faculty of Sci; Firat Univ, Elazig, Turkey, 17(2):
115-121.

Chauhan, M. (2014). A pilot study on wheat grass juice for its
phytochemical, nutritional and therapeutic potential on
chronic diseases. International Journal of Chemical
Studies, 2(4): 27-34.

Datta, G., S. Basu, A. Sen and P. Nath (2012). Role of a-tocopherol,
ß-carotene and ascorbic acid against alcohol induced
hepatotoxicity: A comparative analysis. J. Pharm. Res., 5:
2485-2488.

Deneke, U. and W. Rittersdorf (1984). Evaluation of the
refloquant GPT (ALT) reagent carriers with reflotron. Clin.
Chem, 30: 1009.

Deneke, U., W. Rittersdorf and W. Werner (1985). Performance
data of Reflotron-GOT (AST) dry chemistry test for
Reflotron. Clin. Chem, Vol 31: Pp:921.

Duncan, D.B. (1955). Multiple range and F test. Biometric, 11:
42.

Durairaj, V., G. Shakya and P. Rajagopalan (2014). Antihyperli-
pidemic effect of wheatgrass on alcohol and “PUFA
induced liver toxicity in male albino wistar rats. Int. J. Pharm.
Pharm. Sci., Vol 6(2): 547-551.

Gargouri1, M., A. Soussi, A. Akrouti, C. Magné and A. El Feki
(2018). Ameliorative effects of Spirulina platensisagainst
lead-induced nephrotoxicity in newborn rats: Modulation
of oxidative stress and histopathological changes. EXCLI
Journal, 17: 215-232.

Gezer, K., E. Duru, A. Kivrak Turkaglu, N. Mercan, H. Turkoglu
and S. Gukan (2006). Free radical scavenging capacity and
antimicrobial activity of wild edible mushroom from Turkey.
Afr. J. Biotechnol., 5: 1924–1928.

Jorige, A. and A. Akula (2015). Neuroprotective Role of
Wheatgrass Powder in Experimental Diabetic Neuropathy
via Modulating Oxidative Stress Markers in Rat Sciatic
Nerves. AJPCT., 3(07): 529-540.

Kim, H.H. and C.S. Park (2004). A compensatory nutrition
regimen during gestation stimulates mammary
development and location potential in rats. J. Nutr. 2004
Apr., 134(4): 756-61.

Landry, M., D. Roche, E. Angelova and A. Cala (1997).
Expression of galanin in hypothalamic magnocellular
neurones of lactating rats: co-existence with vasopressin
and oxytocin. Journal of Endocrinology, 155: 467–481.

Abd-Alhadi Ibrahim Hussein Al Jumaily et al. 4277



Layam, A. and C.K. Reddy (2006). Antidiabetic Property of
Spirulina. Diabetologia Croatica, 35(2): 29-33.

Luis, A., F. Carlos, M. Salvador, O. Oscar, G. Carlos and H. Joel
(2009). Incidencia depatologasuterinasy fertilidad devacas
Holstein tratadas conselenioyvitamin E antesy después
del parto. J. Vet. Mex., 40(2): 133-140.

Romay, C., N. Ledon and R. Gonzalez (1999). Phycocyanin
extract reduces leukotrience B4 levels in arachidonic acid-
induced mouse ear inflammation test. J. Pharm.
Pharmacol., 51: 641-2.

Rosalki, S.B. (1993). Multicenter Evaluation of Iso-ALP Test
Kit for Measure-ment of Bone Alkaline Phosphatase
Activity in Serum and Plasma. Clin. Chem, Vol 39: Pp:648-
652.

Shaikh, M.R.N. and Q. Majaz (2016). Hypoglycemic effect of
wheat grass juice in aloxan induct diabetic rats. FS Pharma.
Res., 1(2): 39-40.

Spolaore, P., C. Joannis-Cassan, E. Duran and A. Isambert
(2006). Commercial application of microalgae, J. Biosci.

Bioeng., 101(2): 87-96.
Tietz, N.W. (1987). Fundamentals of clinical chemistry. W.B.

Saunders Co, Philadelphia, USA. Pp: 940.
Tietz, N.W. (2005). Fundamentals of clinical chemistry. W.B.

Saunders, Philadelphia. Pp: 723-750.
Turkoglu A., M.E. Duru, N. Mercan, I. Kivrak and K. Gezer

(2007). Antioxidant and antimicrobial activities of
Laetiporussulphureus (Bull.). Murill Food Chem., 101:
267–273.

Venkataraman, L.V. (1998). Spirulina: global reach of a health
care product. ouvenir, IFCON ‘98, 4th International Food
Convention, 175.

Walters, R. (1992). The Alternative Cancer Therapy Book. New
York Avery Publishing Group, 299-308.

Yusuf, M.S., M.A. Hassan, M.M. Abdel-Daim, A.S. El Nabtiti,
A.M. Ahmed, S.A. Moawed, A.K. El-Sayed and H. Cui
(2016). Value added bySpirulina platensis in two different
diets on growth performance, gut microbiota, and meat
quality of Japanese quails. Vet World., 9: 1287–1293.

4278 Nutrition supplement on some physiological and biochemical parameters in lactating female rate


