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Abstract

This revision considers the belongings of Tartrazine and black seed nanoparticles on body mass and
cardiac histology in male albino mice. Group of male mice were separated into 4 clusters: a regulator
cluster getting physiological saline, other cluster preserved with Tartrazine (20 mg/kg), another
cluster getting equally Tartrazine with N. sativa nanoparticles (100 mg/kg), while last cluster
preserved solely besides to N. sativa nanoparticles (100 mg/kg). The assumptions confirmed an
important escalation in body mass in the Tartrazine cluster associated with the regulator, portentous
that Tartrazine could inspire metabolic lanes. Co-administration of N. sativa nanoparticles with
Tartrazine occasioned in a straight more proliferation in body mass, representing a potential
synergistic consequence. However, N. sativa nanoparticles on their own showed no notable effect on
body weight. Histological analysis of cardiac tissues revealed no structural alterations across all
treatment groups, suggesting that the administered doses did not cause cardiotoxic effects. These
fallouts propose that although Tartrazine significantly disturbs body mass, it does not alter cardiac
histology below the disorders calculated., The revision targeted to reveal the bearing of lately
synthesized nanoparticles on hemolytic anemia finished the behind specific intentions: Synthesis of
iron nanoparticles., Planning of N. sativa quotation nanoparticles at capricious meditations., Analysis
of the possessions of N. sativa seed nanoparticles on minor intestine healthiness.
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HISTOLOGY OF THE INCONSEQUENTIAL INTESTINE
The slight intestine wall is collected of numerous layers, apiece with explicit meanings and cellular
configurations:

Mucosa
The deepest layer comprises dedicated epithelial cells that stash phlegm, enzymes, besides gastric
acid. It is separated into three sublayers.

Epithelium

Poised of modest columnar cells that secrete mucus to protect the insignificant intestine facing from
sour and enzymatic harm, Lamina Propria: A connective tissue coat comprising kinship bowls,
lymphatics, and protected cells, Muscularis Mucosae: A thin stratum of level muscle that supports in
the resident measure of the mucosa to encouragement in the release of glandular secretions.
Submucosa: A dense connective tissue layer that supports the mucosa and contains blood vessels,
nerves, and lymphatics. It provides elasticity to the small intestine and facilitates the expansion and
contraction of the small intestine during digestion. Muscularis Externa: This stratum entails three
strata of charming muscle characters (longitudinal, spherical, and prejudiced). The coordinated
contraction of these muscles helps in churning and mixing the small intestine contents, aiding in
mechanical digestion. Serosa: The furthest layer poised of connective nerve and a simple squamous
epithelium. It serves as the protective outer covering of the small intestine and reduces friction
between the small intestine and surrounding organs [7].

PHYSIOLOGY OF THE MINOR INTESTINE

The small intestine performs several key physiological functions:

e Secretion of Gastric Juices: The small intestine secretes approximately 2-3 liters of gastric
juice daily, containing hydrochloric acid (HCI), pepsinogen (an inactive form of the enzyme
pepsin), intrinsic factor, and mucus. HCI creates an acidic environment (pH 1.5-3.5) that
denatures proteins, activates pepsinogen to pepsin, and kills pathogens.

e Assimilation: The tart situation of the insignificant intestine, lengthways through the enzyme
pepsin, cessations down proteins into slighter peptides. The small intestine also plays a role in
the digestion of lipids through the enzyme gastric lipase, although most lipid digestion occurs
in the small intestine.

e Mechanical Socializing: The muscular contractions of the small intestine wall mix the food
with gastric juices to form chyme. This mechanical process ensures that the food is broken
down into small particles, increasing the surface area for enzyme action.

e Instruction of Gastric Emptying: The pyloric sphincter panels the announcement of chyme
from the trifling intestine hooked on the duodenum. Gastric emptying is regulated by hormonal
and neural signals that respond to the volume and composition of the small intestine contents.

o Fortification of the Gastric Mucosa: The slight intestine padding is dwindling from
personality-ingestion by a bushie stratum of mucus besides bicarbonate, which nullifies the
acerbic near the epithelial cells. The trouble of this shielding obstruction can be central to
settings like gastritis and peptic abscesses [8].

MEASURABLE AND PROCESS

The study was steered on 24 male albino mice achieved from the Iraqi Center for Tumor Research
and Medical Genetics in Baghdad, matured 9—11 weeks, and weighing 230-265 grams. The tentative
faunas were transported to the visceral stock and positioned in plastic crates roofed with metal mesh
concealments with scopes of 20 x 30 x 50 cm. The bottom was roofed with sawdust then cotton, then
the eiderdown was different twofold a week, in accumulation to intermittent scrubbing and
disinfection of the coops. The creatures were missing to accustom in the animal dynasty for fourteen
days formerly opening the test. Through the 30-day research, the animals were endangered to supreme
test bed settings like all assemblages, such as heat, striking, and stickiness. The animals were provided
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with healthy drinking water, where the animals were divided into three groups the control group (6
mice) with only physiological solution, the group treated with tartrazine 20 mg/kg (6 mice), the group
treated with tartrazine and nano-extract of black seed (6 mice) at a concentration of 100 mg/kg, the
third group (6 mice) treated only with nano-extract of black seed at a concentration of 100 mg/kg.

N. sativa was purchased from the markets of Najaf/Iraq. It was then minced into residue in a
relentless apparatus. Concocting the quotation since N. sativa residue, this method was supported out
beneath the surroundings pronounced hitherto [9] with some variations. An amount of 400 ml of
marine was auxiliary to (200 g) of N. sativa precipitate, besides this route was through three spells for
six days in a gloomy incubator stirrer, then it was cleaned with sifter broadsheet [10]. The histological
study included preparing tissue sections of the small intestine based on [11, 12].

RESULTS

The revision fallouts were scrutinized exhausting the numerical software compendium SPSS
(Social Sciences), version 24. The t-Test was laboring to analyze the alterations in animal masses
before and after management, and the F-test, concluded Exploration of Modification (ANOVA), was
used to determine significant differences at the level of P < 0.05 between the means.

The influence of handling through Tartrazine, Tartrazine with N. sativa nanoparticles, besides N.
sativa nanoparticles on the entire frame weight (kg) in male albino mice.

The results indicate a significant increase in the total body weight of mice treated with Tartrazine
compared to the control group. The mean body weight in the Tartrazine group (20 mg/kg) was 337.4 +
2.182 g, which was knowingly sophisticated than the rheostat assembly (298.0 + 13.9 g) per a P-
charge of 0.0044. Equally, the assemblage dried per Tartrazine then N. sativa nanoparticles (100
mg/kg) showed a further significant increase in body weight, with a mean of 383.3 = 2.731 g and a P-
value of 0.0040. However, in the group treated with only N. sativa nanoparticles (100 mg/kg), the
mean body weight was 259.6 & 4.488 g, and this change was not statistically significant compared to
the control group, with a P-value of 0.3271. This suggests that while Tartrazine and its combination
with V. sativa nanoparticles significantly influence body weight, the nanoparticles alone do not have a
significant effect on the total body weight of the mice (Table 1 and Figure 1).

Table 1. The consequence of dealing with Tartrazine, Tartrazine with N. sativa nano-specks, besides
N. sativa nano-specks on the aggregate body mass (g) in male albino mice.

Total Frame mass/g Mean + SD P-Assessment
Control 298.0 +13.9

Tartrazine 20 mg/kg 337.4+2.182 0.0044 Significant
Tartrazine with N. sativa nanoparticles 100 mg/kg 383.3+2.731 0.0040 Significant
N. sativa nanoparticles 100mg/kg 259.6 +4.488 0.3271 Non-sign

Note: The numbers represent the mean (average), while + represents the standard error.

Figure 1. A histological fragment of the stomach of a test center white albino rat from the group
preserved with physiological normal saline H&E 400X.
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Consequence of N. sativa nanoparticle besides Tartrazine colorant on Histological assembly of
minor intestine in Male Albino Mice.

A histological longitudinal piece of the cardiac muscle of test bed white albino mice since the
cluster pickled with functional standard saline (Digit 1) displays standard pronged, striated cardiac
myocytes through complete inserted albums and centrally sited nuclei, no histological fluctuations in
the edifice of the cardiac muscle were detected. Equally, in the assembly pickled thru Tartrazine rinse
at 20 mg/kg plus murky stones nanoparticles at 100 mg/kg (Digit 3), besides in the clutch salted solely
per murky seed nanoparticles at 100 mg/kg (Digit 4), no histological amendments in the cardiac
muscle arrangement were eminent (H&E 400X) (Figures 1-4).

group preserved with physiological normal saline. The image appears to be a mucosal layer with well-
defined villi and crypts, typical of the small intestine’s structure (H&E 400X).
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Figure 3. A histological fragment of the stomach of a test center white albino rat from the group

preserved with physiological normal saline. The image appears the mucosal layer with distinct gastric

glands and epithelial cells, characteristic of the stomach’s structure (H&E 400X).
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Figure 4. A histological fragment of the stomach of a test center white albino rat from the group
preserved with physiological normal saline. The image appears a meticulous view of the gastric
mucosa, highlighting the organization of epithelial cells and gastric glands with noticeable nuclei. The
tissue appears healthy and well-structured, without any visible signs of inflammation or destruction

(H&E 400X).
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DISCUSSION

Arithmetic investigation expending SPSS version 24, retaining the t-Assessment and ANOVA,
specified momentous disparities in the mean group mass transversely the miscellaneous conduct
assemblages [13]. Assembly pickled with Tartrazine alone (20 mg/kg) presented a substantial
proliferation in body weight associated with the control group, with a mean weight of 337.4 £2.182 g
and a P-value of 0.0044. This suggests that Tartrazine may influence metabolic processes or feeding
behavior, potentially through mechanisms, such as increased appetite or altered energy metabolism.
The co-administration of Tartrazine and N. sativa nanoparticles (100 mg/kg) led to an even more
pronounced increase in body weight, reaching a mean of 383.3 + 2.731 g with a P-value of 0.0040.
This could indicate a synergistic effect between Tartrazine and the nanoparticles, possibly through
enhanced nutrient absorption or modulation of metabolic pathways [14]. This finding aligns with
previous studies indicating that while N. sativa possesses various bioactive properties, such as
antioxidants and anti-inflammatory effects, it does not independently affect body weight. This
suggests that the nanoparticles alone may not be sufficient to influence weight gain significantly, or
they may exert their effects only in the presence of other factors, such as Tartrazine [15].

Histological analysis of the stomach and small intestine revealed no structural changes across the
treatment groups. The control group, treated with physiological saline, showed normal histological
architecture of both the stomach and small intestine, with intact mucosal layers, well-defined gastric
glands, and villi. Similar observations were made in groups treated with Tartrazine alone or in
combination with V. sativa nanoparticles, as well as the group treated solely with nanoparticles. This
suggests that, at the administered doses, neither Tartrazine nor N. sativa nanoparticles cause
histological damage to the gastrointestinal tissues. These findings are significant as they indicate that
while body weight is affected by Tartrazine and its combination with N. sativa, the structural integrity
of the gastrointestinal tract remains preserved [16—18].

Overall, the results suggest that Tartrazine significantly impacts body weight but does not induce
histological changes in the stomach or small intestine under the study conditions. The addition of N.
sativa nanoparticles appears to enhance the weight gain effects of Tartrazine but does not
independently affect body weight or gastrointestinal histology [19].

These results collectively suggest that while Tartrazine significantly impacts body weight, it does
not affect cardiac histology under the conditions studied. The addition of N. sativa nanoparticles
seems to modulate the effects of Tartrazine on body weight, although the exact mechanisms remain
unclear. Further studies focusing on biochemical and molecular markers are needed to elucidate the
interactions between Tartrazine, N. sativa nanoparticles, and their combined effects on systemic
physiology and organ function [20].

CONCLUSIONS

These findings are significant as they indicate that while body weight is affected by Tartrazine and
its combination with N. sativa, the structural integrity of the gastrointestinal tract remains preserved.
Overall, the results suggest that Tartrazine significantly impacts body weight but does not induce
histological changes in the stomach or small intestine under study conditions.

REFERENCES

1. Kumar R, DuMond JF, Khan SH, Thompson EB, He Y, Burg MB, et al. NFAT5, which protects
against hypertonicity, is activated by that stress via structuring of its intrinsically disordered
domain. Proc Natl Acad Sci USA. 2020;117(33):20292-20297. doi: 10.1073/pnas.1911680117.

2. Essawy A, Matar S, Mohamed N, Abdel-Wahab W, Abdou H. Ginkgo biloba extract protects
against tartrazine-induced testicular toxicity in rats: Involvement of antioxidant, anti-
inflammatory, and anti-apoptotic mechanisms. Environ Sci Pollut Res Int. 2024;31(10):15065—
15077. doi: 10.1007/s11356-024-32047-0.

© STM Journals 2025. All Rights Reserved 5



Histological Effects of Nano-synthesized Particles of Nagilla Sativa Seeds Extract Hasnawi and Ali

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Al Asoom L. Is Nigella sativa an effective bodyweight lowering agent and a mitigator of obesity
risk? A literature review. Vasc Health Risk Manag. 2022;18:495-505. doi:
10.2147/VHRM.S373702.

Kabir Y, Akasaka-Hashimoto Y, Kubota K, Komai M. Volatile compounds of black cumin
(Nigella sativa L.) seeds cultivated in Bangladesh and India. Heliyon. 2020;6(10):e05343. doi:
10.1016/j.

Al Ardhil JAM, Aziz Alshemkhi MA. The histological structure of thyroid gland and the
relationship between the hyperthyroidism and total protein, albumin, globulin, liver enzymes and
some minerals deficiency. Int J Pharmtech Res. 2016;9(8):189—196.

Sensoy I. A review on the food digestion in the digestive tract and the used in vitro models. Curr
Res Food Sci. 2021;4:308-319. doi: 10.1016/j.crfs.2021.04.004.

Rawan Hasan Abdul Aal, Siham Jasem Alkaabi. Inhibition activity of silver nanoparticles
(AgNPs) biosynthesized by Ziziphus spina-christi leaf extract against local pathogenic bacterial
1solates. Al-Harf Journal. 2024;22.

Gierynska M, Szulc-Dabrowska L, Struzik J, Mielcarska MB, Gregorczyk-Zboroch KP. Integrity
of the intestinal barrier: The involvement of epithelial cells and microbiota—a mutual
relationship. Animals. 2022;12(2):145.

Kastl Jr AJ, Terry NA, Wu GD, Albenberg LG. The structure and function of the human small
intestinal microbiota: Current understanding and future directions. Cell Mol Gastroenterol
Hepatol. 2020;9(1):33-45. doi: 10.1016/j.jcmgh.2019.07.006.

Bernal A, Zafra MA, Simon MJ, Mahia J. Sodium homeostasis, a balance necessary for life.
Nutrients. 2023;15(2):395. doi: 10.3390/nu15020395.

Madhavan Unny N, Zarina A, Beena V. Fluid and Electrolyte Balance. In: Textbook of
Veterinary Physiology. Singapore: Springer Nature Singapore; 2023. pp. 193-211.

Mushattat SJ, Alaridi JA. Effect addition of the extract Nigella sativa on the histological and
physiological changes of the domestic chicken experimental infected with Eimeria maxima. J
Pharm Sci Res. 2018;10(8):1934-1938.

Bankir L, Crambert G, Vargas-Poussou R. The SLC6AI18 transporter is most likely a na-
dependent glycine/urea antiporter responsible for urea secretion in the proximal straight tubule:
Influence of this urea secretion on glomerular filtration rate. Nephron. 2024:1-27. doi:
10.1159/000539602.

Abbood D, Mohammed Z, uske zluad jsic. Silver biosynthesis, characterization, antioxidant, and
antihemolysis activity of nanoparticles (AgNPs) produced using Cyrnophyta alga extract
(Spirulina platensis). Al-Harf Journal. 2023;19.

Amchova P, Siska F, Ruda-Kucerova J. Safety of tartrazine in the food industry and potential
protective factors. Heliyon. 2024;10(18):e38111. doi: 10.1016/j.heliyon.2024.e38111
Ravichandran G, Lakshmanan DK, Arunachalam A, Thilagar S. Food obesogens as emerging
metabolic disruptors; A toxicological insight. J Steroid Biochem Mol Biol. 2022;217:106042. doi:
10.1016/j.jsbmb.2021.106042.

Ethaeb AM, Al-Shaeli SJJ, Ahmed TH. Histopathological and hormonal evaluation of interaction
effects of ethidium bromide, Nigella sativa, and silver nanoparticle on male rat fertility. Res J
Pharm Technol. 2021;14(6):3184-3190. doi: 10.52711/0974-360X.2021.00555.

Liu H, Dong X, Tan B, Du T, Zhang S, Yang Y, et al. Effects of fish meal replacement by low-
gossypol cottonseed meal on growth performance, digestive enzyme activity, intestine histology
and inflammatory gene expression of silver sillago (Sillago sihama Forsskal)(1775). Aquac Nutr.
2020;26(5):1724—-1735. doi: 10.1111/anu.13123.

Wu L, Lv X, Zhang Y, Xin Q, Zou Y, Li X. Tartrazine exposure results in histological damage,
oxidative stress, immune disorders and gut microbiota dysbiosis in juvenile crucian carp
(Carassius carassius). Aquat Toxicol. 2021;241:105998. doi: 10.1016/j.aquatox.2021.105998.
Elekima, Ibioku, et al. Assessment of ovarian integrity, reproductive hormones, and oxidative
stress in Albino rats exposed to tartrazine azo dye. Asian J Biochem Genet Mol Biol. 2020;5(4):9—
19. doi: 10.9734/ajbgmb/2020/v5i430136.

© STM Journals 2025. All Rights Reserved 6


https://www.scopus.com/authid/detail.uri?authorId=57203723782
https://www.scopus.com/authid/detail.uri?authorId=57191262764

