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Abstract 

The current research was conducted to explore the feasibility of employing ginseng nanoparticles (NPs) to 

improve sperm mitochondrial functions in vivo. For this purpose, a total of (60) adult male Wister rats were explored, 

acclimated at the animal house of the College of Veterinary Medicine at Al-Qadisiyah University. They prepared and 

divided into three equal groups. T1, T2, and control negative received only distilled water daily and no other treatment. 

T1 was given a daily dose of 500 mg/kg of ginseng extract orally by stomach tube. While T2 received orally a daily 

dose of 250 mg/kg of ginseng NPs by stomach tube. After a 60-day experimental period, all study animals were put to 

anesthesia and dissection to collect testis samples that were subjected to gene expression (real-time RT, polymerase 

chain reaction PCR) analysis through targeting Succinate dehydrogenase complex flavoprotein subunit A (SDHA) 

genes. The results of calculating the gene expression of the gene SDHA showed a significant (P<0.05) increase in the 

level of SDHA gene expression in both the group of rats treated with the Ginseng extract (13.03±1.49) and the group 

of rats treated with ginseng nanoparticles (48.46±3.85), compared with the negative control group of rats(1±0C). At 

the same time, the study results showed a significant (P<0.05) increase in the level of gene expression in the group of 

rats treated with nanoparticles when compared with the group of rats treated with extract only. Using sperm analysis 

and a molecular biologic approach, this study conformal the impact of ginseng on spermatogenesis in rat testes.  
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Introduction  

Mitochondria play a function that supportive in 

the growth of as life evolved from single-celled animals 

to multicellular ones during the past 1.2–1.5 billion years 

(1, 2). (3) Claim that mitochondria are intimately 

connected to a number of essential biological and cellular 

processes, may be as a result of their role in the 

relationship between evolution and the fundamental 

biological circuitry (4). The articles presented have 

opened up new avenues for diagnosis or therapy using 

recently found characteristics of mitochondrial biology. 

Mitochondria affect numerous organ systems 

systemically. Multiple investigations have shown that a 

specific alteration of the germ cell's mitochondria is 

necessary for effective spermatogenesis. In fact, contrary 

to early spermatocytes and spermatogonia, late 

spermatocytes, including spermatids, and sperm contain 

significant quantities of condensed mitochondria (and are 

hence metabolically more effective). They contain 

enormous amounts of traditional mitochondria 

Additionally, some mitochondria are simultaneously 

losing their function in residual bodies because a 

significant quantity of cytoplasm is lost during the 

spermatids' conversion into sperm, a process known as 

spermiogenesis (5). "Panax ginsengs" is frequently used 

to describe Asian ginseng. Ginseng has a wide range of 

physiological effects, including those on the nervous, 

immunological, and cardiovascular systems. It had been 

used to boost sexual performance. In countries in East 

Asia, ginseng It has been put to use for several thousand 

millenia in the form of conventional medicine to heal 

ailments. It's become one of the herbs that had been 

utilized the most frequently during the past 30 years (6). 

These findings imply that adding ginseng extract to the 

cryogen used to preserve sperm could increase fertility. 

Polymeric nanoparticles (PNPs) improved the stability, 

effectiveness, and security of drug administration both 

locally and systemically, so they encouraged Increased 

availability is enabled by effective passage across 

membrane barriers, while therapeutic site selection is 

enabled by a change in surface properties (7). To 

investigate the possibility of use Ginseng nanoparticle to 

improve sperms mitochondrial functions in vivo. 

 

Materials and Methods: 

 Animals  

Sixty adult male Wister rats weighted 200–250 

grams and aged three months old were housed in the 

animal house at the College of Veterinary Medicine (Al-

Qadisiyah University, Al-Diwaniyah, Iraq), and 

subjected to an acclimation period of 1 week, during 

which they were kept in a wire-plastic cage under 

controlled conditions for 12-hour light and 12-hour dark 

at room temperature and fed on basal laboratory diet tap 

water. The preparation of ginseng extract and NPs  500g 

of American ginseng herb was done by taking 100g of the 

powder of the American ginseng herbal substance and 

placing it in the thumble of the Soxhlet apparatus in the 

presence of et70% ethanol, and in this way, American 

ginseng was extracted. This process is repeated 10–12 

times for two days. After completing the process, the 

material was filtered with filter paper, then placed on a 

plate and evaporated with the evaporation device for 2–3 
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days until the extract was dried. After the fumigation 

process, the herbal material American ginseng extract 

was prepared. Then, extract of was dissolved in( PBS) 

phosphate solution, and the material was placed in the 

vortexi mixeror five minutes. and then it was placed in 

the Intellingnt ultrasonic processor using a device of 

UP200ht at a temperature of 50 ºC for a period of 30 

minutes. A solution was obtained. Research was 

conducted to convert the solutions into nano sizes. After 

that, it was stored at 4 ºC until use. 

Sample collection: 

After a week, the research animals were randomly 

assigned to one of three groups: for study design. 

1. First groups (a negative control group): Animals in 

these groups continue to receive no treatment. and receive 

simply distilled water every day and 2ml of phosphate 

buffer solution (PBS). 

 2. Second groups (T1): Animals in these groups were 

treated by ginseng extract (500 mg/kg) (2 ml) orally by 

stomach tube for 60 days. 

 3. Third groups (T2): Animals in these group were 

treated by ginseng NPs (250 mg/kg) (2m) orally by 

stomach tube for 60 days (8). 

 At the end of an experimental period, All testis tissue 

samples were collected after all study animals were killed 

with chloroform.   

Molecular examination: 

 A portion of each research group's testicular tissues were 

extracted for RNAs according to the manufacturer's 

instructions for  RNA Extraction Kit (Intrron, Korea). In 

order to detect the SDHA gene [(F:5'-

AACACTGGAGGAAGCA CACC-3')]and (R: 5'-

GCAACTCGAGTCCCTCACAT-3')] (9), at a product 

size of 302 bp,  Mastermix tubes  then created use the 

{GoTaqTM qPCR}. Mastermix kit (Intrron, Korea) each 

gene's primers in a final volume of 25 l and subjected to 

the thermal Cycler [GoTaq® 1-Step RT-qPCR] System 

settings as follows: 1 reversal of transcription cycle (42C0 

for 15 minutes), 1 cycle RT inactivation/hot-start 

activation (95 C0 for 10 minutes), 40 cycles denaturation 

(95 C0for 10 seconds), annealing/data collection (60 C0  

for 30 seconds) extension (72 C0 for 30 seconds) as well 

as one cycle dissociation. The outcomes of the 

experiments.The fold change test, which is based on the 

relative assessment of gene expression levels, was used 

to statistically examine the qRT-PCR experimental data 

for both the target and housekeeping genes. (10). 

Ethical approval: 

 All techniques involved in the current study were 

evaluated and authorized by the local Committee for 

Animal Care and Use at the College of Veterinary 

Medicine, University of Al-Qadisiyah, Al-Qadisiyah, 

Iraq. 

Statistical Analysis: 

All the data are representatives of at least three 

independents experiments. Values were represented as 

mean±standard error (M±SE). SAS used a one-way 

ANOVA to evaluate statistical significance. Differences 

were considered significant at P<0.05 (*) and P<0.01 (**) 

(SAS, 2018). 

Results: 

The results of the molecular study show a 

considerable variation in the standards of the increase plot 

of SDHA, the target gene, and the housekeeping gene. 

(Figure (1)): 

 

 
Figure 1: The housekeeping gene (GAPDH) and targets 

like SDHA were amplified using the Mx3005P 

  

The results of calculating the gene expression of 

the gene SDHA indicated an significant (P<0.05) increase 

in the level of genetic material expression in both the 

group of rats treated with the ginseng extract  and the 

groups of rats treated with ginseng nanoparticles , 

compared with the negative control group . At the same 

time, the study results indicated asignificant (P<0.05) 

increase in the level of genetic material expression in the 

group of rats treated with nanoparticles when compared 

with the group of rats treated with extract only. (Table 1)  

Table 1: Fold change of the SDHA gene in Ginseng 

nanoparticles and other groups . 

Groups 
Fold change (mean ± 

SE) 

Control 1±0C 

Ginseng Extract 13.03±1.49B 

Ginseng Nanoparticles 48.46±3.85A 

P value <0.0001 

LSD(P<0.05) 8.26 
Different letters between any two means denote to the 

significant difference at P<0.05 

Discussion:  

Studies have demonstrated that ginseng protects 

mice against testicular toxicity induced by doxorubicin 

(11). These findings emphasize the importance of 

(SDHA) and mitochondrial role in sperm health. 
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Successful reproduction requires sperm motility. We 

demonstrate that the mitochondrial enzyme SDHA-2  is 

necessary affects sperm activation and motility, and thus 

male fertility motility. SDHA has been discovered to play 

a new role in sperm activation and motility in this study. 

Male sperm activate in different ways, with different 

genetic prerequisites (12). However, only  few studies 

have looked at how ginseng affects male reproductive 

processes using rat testis. Using sperm analysis and a 

molecular biologic approach, this study examined the 

impact of ginseng on spermatogenesis in rat testis. NPs 

have multiple applications, such as fluorescence imaging 

in the reproductive system, drug delivery, and medication 

administration. One significant method of absorption for 

NPs is ingestion and exposure to the gastrointestinal tract 

(GIT). NPs have the ability to enter the bloodstream 

through the GIT and be absorbed, making it simple for 

them to accumulate in the secondary organs 

(13).Nanoparticles(NPs) indirectly enter the body 

through ingestion as humans take food additives, 

ingredients, and supplements that contain different types 

of nano NP (14). Allows nanoparticles to circulate, where 

they are then transferred to numerous body tissues and 

organs before aggregating in the reproductive organs. 

Allows nanoparticles to circulate, where they are then 

transferred to numerous body tissues and organs before 

aggregating in the reproductive organs(15). Because of 

their nanoparticles size, NPs can cross biological barriers 

such as the blood-testis barrier (BTB) (16,17). This 

protects the reproductive tissues (18). Nanoparticales 

markers improve optical contrast and molecular 

specificity in reproductive organelle imaging and aid in 

the detection of cell organelles and suborganelles. 

Solution biomarkers are a type of nanotechnology that 

can attach to numerous sick cells inside the reproductive 

system, allowing for analysis and treatment (19). 

Nanotechnology has enabled increased nanoparticle (NP) 

exposure to the male reproductive system. Since then, 

assisted reproductive technology revolutionized the 

treatment of infertility in men but this method has 

generated questions  the dangers that are taken, such as 

genetic anomalies, structure deformities, and issues due 

to the potential mechanical and biochemical harm (20; 

21; 22). This finding has increased the need for more 

research to evaluate potential over expression and 

provide more details regarding mitochondrial protein 

function in the spermatogenic process. The proteins 

connected to the mitochondria's respiratory chain, SDHA, 

and the first enzyme in the Krebs cycle that catalyzes the 

synthesis of citrate from oxalacetate and acetyl CoA are 

used to identify mitochondrial malfunction (23). The 

current work adds to our understanding of Panax 

quinquefolium's capacity to improve male copulatory 

behavior in rats. Although one previous study found that 

Panax. ginseng could enhance male rat copulatory 

behavior (24), Early research found that prolonged 

treatment with Panax ginseng resulted in a dose-related 

increase in male rats' blood testosterone levels(25). 

Ginseng has been demonstrated to have Penile tissue 

directly affected, which may contribute to its copulatory 

performance-enhancing effects. It was recently 

discovered that P. ginseng extract increased nitric oxide 

release from endothelial cells in the rabbit penile corpus 

cavernosum and promoted corpus cavernosum relaxation 

(26).  

Conclusion 

Ginseng extract and nanoparticles cause an increase in 

Succinate  dyhaydroginase complex flavoprotain subunit 

A (SDHA) expression, which means improvement of 

mitochondrial function and then sperm activity, with an 

advantage to nanoparticles as compared with extract.  
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