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In this experimental investigation, 30 male rats with alloxan-induced diabetes were used to assess the biochemical, histopathological, and physiological effects of three treatments: Artemisia herba alba-coated cobalt nanoparticles (CoNPs-AHA), Artemisia herba alba nanoparticles (AHA-NPs), and alcoholic extract of Artemisia herba alba (AHA extract). Significant weight loss resulted with the injection of alloxan (150 mg/kg), which also caused notable changes in blood biochemical markers and the weights of the liver, kidney, and pancreas. Along with normalised creatinine (20.66 ±6.77), urea (5.59 ±1.57), AST, ALT, and ALP levels (70.50 ±6.65, 28.50 ±5.39, 100.66 ±10.15) in ( P≤ 0.05), and the restoration of liver and kidney histological architecture, CoNPs-AHA (104.5µg\ml) treatment led to a considerable improvement in body weight and pancreatic weight as compared to the diabetic group. The administration of AHA-NPs (146µg\ml) improved lipid profiles (HDL 32.66 ±4.17, TG 29.00 ±1.64, TCh 24.28 ±1.00) at ( P≤ 0.05), and liver enzyme levels while also considerably increasing body and pancreatic weights. Furthermore, when compared to diabetic controls, therapy with AHA extract resulted in positive changes in organ weights, lipid profiles, and serum urea and creatinine levels. Histological evaluation demonstrated that the CoNPs-AHA group had almost full restoration of normal morphology, confirming the regenerative effects of these therapies on the liver and kidneys. These results suggest that CoNPs-AHA, AHA-NPs, and AHA extract may be useful therapeutic agents for reducing the biochemical and histological effects of diabetes mellitus in experimental rat models.
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Introduction 
Manipulating matter at the nanoscale, typically between 1 and 100 nanometers, is the primary goal of the rapidly developing field of nanotechnology (1). Nanoparticles reduce systemic exposure and toxicity in non-target tissues by facilitating medication transport to specific organs or tissues. Nanoparticles can avoid the reticuloendothelial system by altering their surface in ways like PEGylation, which prolongs circulation durations and encourages aggregation at the intended site (2). By shielding the encapsulated nanoparticles from early metabolic breakdown by intestinal or liver wall enzymes, they guarantee that the active medication reaches its target location. By using other absorption channels to circumvent initial hepatic metabolism, they also eliminate the first-pass effect (3). By avoiding hepatic metabolism, nanoparticles can reach the systemic circulation by lymphatic absorption. They can also be specifically delivered through mucosal surfaces such as the mouth, nose, or rectal cavity to reduce exposure to liver enzymes after the first absorption (4). Artemisia herba-alba, or white wormwood, is a perennial plant that grows in Mediterranean dry steppes (5). The plant has been shown in studies to dramatically minimize the total cholesterol levels. When using its extracts as a supplement, for instance, participants' cholesterol levels have dramatically decreased, particularly for those with diabetes and those on high-fat diets (6). The plant has also been connected to a reduction in lipid levels. The research indicates that the extract from Artemisia herba-alba effectively lowers the levels of triglyceride, which is beneficial for metabolic syndrome management and cardiovascular health (7). Artemisia herba-alba extract, dramatically decreased liver enzyme levels in rats that have been exposed to hepatotoxic substances, indicating that its antioxidant qualities may show some protection against liver injury (8). This suggests that Artemisia herba alba may help to control chronic liver health issues, such as fatty liver disease linked to metabolic syndrome, in addition to avoiding acute liver injury (9) Artemisia herba-alba has strong hepatoprotective properties such as lowering the levels of liver enzyme, increasing antioxidant activity, enhancing biochemical indicators linked to liver function, and perhaps lowering chronic disorders like metabolic syndrome (10). The antioxidant qualities of A. herba alba shield renal tissues from oxidative stress, minimising kidney damage, particularly that brought on by diabetes and high blood sugar levels (11). In diabetic mice, administering Artemisia herba alba lowers urea and creatinine levels, potentially improving glomerular filtration rates and kidney function (12). Treating with Artemisia herba alba enhances the kidney histology and may guard against structural alterations brought on by oxidative stress or harmful chemicals by lowering the damage markers, such as inflammation and thickening of the blood vessel wall (13).

2. materials and methods
2.1 Collection and preparation of Artemisia herba alba 
Artemisia herba alba was gathered from Basrah, Iraq's local marketplace. In independent experiments, 100 grammes of air-dried ground plant material were extracted using 500 millilitres of an aqueous methanol solvent (methanol: water, 80% v/v) for eight hours under Soxhlet conditions on a water bath. The plant extract was separated and its solvent content concentrated using a rotary evaporator set to 45 °C. After being weighed to determine the yield, the dried crude concentrated extracts of Artemisia herba alba were kept in a refrigerator at 4 °C until they were used (14).

2.2 Hydrothermal Method of CoNPs Biosynthesis

To create cobalt oxide (Co3O4) nanoparticles, 10 millilitres of a 200 mg/ml concentration of Artemisia herba alba extract was added to 6 grammes of cobalt nitrate solution. A KOH solution was then added, and the mixture was stirred for 15 minutes. After adding the hydrazine monohydrate and oleic acid solutions, the mixture's volume reached two-thirds of the autoclave's total volume. It was then stirred for two hours to completely dissolve the solid reagents before being transferred into a Teflon-coated autoclave and placed in an electric oven, where it was kept at 160 ˚C for twenty-four hours. The autoclave has been left to naturally cool to room temperature after twenty-four hours. Ultimately, the final preparation solution was centrifuged, the liquid phase was decanted, and the resulting black precipitate was dried in an oven at 70 ˚C to separate the obtained Cobalt NPs from the liquid phase (15). 
2.3 Experimental Animals:
30 mature male rats in a good, healthy condition, weighing between 300 and 400 grams. Before the research, the animals were given a week to acclimate to the lab environment under strict, clean, hygienic, and standard managing conditions at temperature (21-25°C), in a controlled room on a 12-hour light and 12h dark [16]. The animals were divided into five groups, each containing eight male rats, and were given the following care:

Group 1: a control group, giving normal saline 0.5ml (I.P)
Group 2: Each rat was injected with alloxan (150 mg/kg). (17)
Group 3: Each rat was daily treated with cobalt nanoparticles coated with Artemisia herba alba (104.5µg\ml)
Group 4: Each rat was daily treated with Artemisia herba alba nanoparticles (146µg\ml)
Group 5: Each rat was daily treated with Artemisia herba alba extract (500 mg/kg) (17).

Collection of Blood Sample
At the end of the trail, blood samples have been collected from the hearts of the rats for biochemical analysis. Four ml of the blood was placed in an anticoagulant-free tube and centrifuged at 4000 rpm for 15 minutes [18].

3. Results
3.1 The body and organs' weight 
In table (1) compared to the control group, the administration of alloxan (150 mg/kg) produced a significant decrease in the weight of the body after the experiment ( P≤ 0.05). treated with cobalt nanoparticles leads to a slightly significant reduction in the body weight ( P≤ 0.05) compared to the control group, but a significant increase when compared to the alloxan group. also treated with Artemisia herba alba nanoparticles, causing a significant increase ( P≤ 0.05) in the body weight compared to the control group. The last group of treatment with Artemisia herba alba shows a significant increase (P ≤ 0.05) in body weight compared to the healthy group. 
Table (1) shows the body weights before and after treatments                                                               
	                      Parameters
                                                      Groups
	Body weight (g)
Before 
	Body weight (g)
After 

	
Control (0.9% N.S)
	e
335.33
±19.70
	c
337.83
±21.16

	
Alloxan (150mg/kg)
	b
359.00
±25.00
	e
294.66
±19.10

	
Cobalt nanoparticles coated with AHA (104.5µg\ml)
	c
339.66
±13.27
	d
335.50
±11.62

	Artemisia herba albananoparticles (146µg\ml)
	d
337.33
±23.67
	b
338.00
±24.86

	Artemisia herba alba (500mg/kg)
	a
361.00
±25.95
	a
352.50
±28.13

	LSD
	2.00
	0.16


                                                                                          
 
       









Different litters refer to significant differences among groups ( P≤ 0.05)
Table (2) shows that the weight of the liver and kidney is significantly, and a significant decrease in pancreas weight (P≤ 0.05) compared to the healthy group. While rats treated with cobalt nanoparticles exhibit a significant increase in pancreas weight and a significant decrease in kidney and liver weight (P ≤ 0.05) compared to the alloxan group, the values are comparable to those of the control group. Treated with Artemisia herba alba nanoparticles, the liver and kidney weights decrease significantly, while the pancreas weight increases significantly (P ≤ 0.05) compared to the untreated group(alloxan). also, treatment with Artemisia herba alba shows a significant increase in the weight of the pancreas, and a significant decrease in the weight of the kidney and liver at (P≤ 0.05) compared to the alloxan group.
Table (2): The weight of body organs (liver, Kidney, and pancreas).                
	          Parameters                  

Groups 
	Liver (g)
	Kidneys (g)
	Pancreas (g)



	Control (0.9% N.S)
	e
7.91
±0.69
	b
1.98
±0.19
	c
 1.24
±0.16

	Alloxan (150mg/kg)
	a
11.13
±1.34
	a
2.05
±0.71
	e
0.92
±0.31

	Cobalt nanoparticles coated with AHA(104.5µg\ml)
	d
8.45
±0.57
	d
1.69
±0.16
	d
 1.21
±0.17

	Artemisia herba alba nanoparticles
(146µg\ml)
	c
9.16
±0.66
	e
1.62
±0.15
	a
1.33
±0.23

	Artemisia herba alba  extract
(500mg/kg)
	b
9.35
±0.41
	c
1.85
±0.07
	b
 1.32
±0.22

	LSD
	0.19
	0.06
	0.01











                                                                               

                     Different litters refer to significant differences among groups (P≤ 0.05)
3.2 Biochemical results 
3.2.1 The effect of cobalt nanoparticles, Artemisia herba alba nanoparticles, and Artemisia herba alba on liver enzymes in male rats with induced diabetes
This table shows a significant increase in AST, ALT, and ALP in the alloxan group according to (p≤0.05) when it compared with the control group. While the treated with cobalt nanoparticles coated with A. herba alba show a significant decrease in the liver enzymes AST, ALT, and ALP at (p≤0.05) compared to the untreated group. The result shows a significant decrease in the liver enzymes AT, ALT, and ALP at (p≤0.05) when treated with A. herba alba nanoparticles and the extract of Artemisia herba alba.
Table (3): The liver enzymes (AST, ALT, and ALP) values.
	                    Parameters 
Groups
	
AST (U/L)
	
ALT (U/L)
	
ALP (U/L)

	
Control (0.9% N.S)
	b
99.16
±17.29
	b
35.83
±6.11
	b
113.00
±31.36

	
Alloxan (150mg/kg)
	a
172.66
±24.53
	a
72.16
±12.78
	a
272.16
±42.30

	CoNPs coated with AHA(104.5µg\ml)
	e
70.50
±6.65
	e
28.50
±5.39
	e
100.66
±10.15

	A. herba alba nanoparticles(146µg\ml)
	d
76.00
±8.07
	d
29.00
±1.54
	c
112.83
±18.28

	A. herba alba extract (500mg/kg)
	c
82.66
±5.68
	c
33.50
±5.99
	d
109.66
±22.58

	LSD
	5.50

	0.50
	0.16


Different litters refer to significant differences among groups (P≤ 0.05)
3.2.2 The effect of cobalt nanoparticles, Artemisia herba alba nanoparticles, and Artemisia herba alba on kidney function (creatinine and urea) in male rats induced diabetes 
Table (4) shows a significant increase in creatinine and urea when administered alloxan at (p≤0.05), treated by cobalt nanoparticles coated with A. herba alba cause a significant decrease in creatinine value (P≤ 0.05), but it is closely to the control group, but the urea value is significantly increase ( P≤ 0.05) also it is similar when compared to the healthy group. When the rats were treated with Artemisia herba alba nanoparticles, it causes to a significant increase in the levels of creatinine and urea at (p≤0.05), but this elevation is less than alloxan and close to the value of the control group. Also, in this table, the treatment with alcoholic extract of Artemisia herba alba caused a significant increase in creatinine and urea (p≤0.05). The rise in the value of Artemisia herba alba is less than alloxan and close to the control group.
Table (4): creatinine and urea value in male rats induced diabetes
	                   Parameters  
Groups
	Creatinine (umol/L)
	Urea (mmol/L)

	
Control (0.9% N.S)
	d
21.66
±9.83
	e
5.50
±2.12

	
Alloxan (150mg/kg)
	a
52.83
±12.15
	a
15.70
±3.41

	CoNPs coated with AHA(104.5µg\ml)
	e
20.66
±6.77
	d
5.59
±1.57

	A. herba alba nanoparticles(146µg\ml)
	c
24.33
±5.39
	c
6.91
±1.00

	A. herba alba extract (500mg\kg)
	b
25.83
±5.38
	b
7.87
±0.82

	
LSD
	
1.00

	
0.09


Different litters refer to significant differences among groups (P≤ 0.05)

3.2.3 The effect of cobalt nanoparticles, Artemisia herba alba nanoparticles, and Artemisia herba alba on total cholesterol, triglycerides, high-density lipoprotein, low-density lipoprotein, and very low-density lipoproteins on male rats induced diabetes.
The results in table (4.8) show the levels of total cholesterol, triglycerides, low-density lipoproteins, and very low-density lipoproteins were significantly increase at (p≤0.05), but a significant decrease in high-density lipoproteins at (p≤0.05), when administered alloxan causes hyperglycemia, hypercholesterolemia, and hypertriglyceridemia, compared with healthy rats. Treated with cobalt nanoparticles coated with A. herba alba causes a significant increase in total cholesterol, triglycerides, and high-density lipoprotein at (p≤0.05), but a significant decrease in LDL and VLDL at (p≤0.05), these values are close to the healthy group. In the same table, when treated with Artemisia herba alba nanoparticles, the total cholesterol, triglycerides, and high-density lipoprotein, low-density lipoprotein have been increase significantly at (p≤0.05), but a significant decrease in very low-density lipoprotein at (p≤0.05). The table also shows a significant increase in total cholesterol, triglycerides, and high-density lipoprotein, low-density lipoprotein at (p≤0.05), but a significant decrease in very low-density lipoprotein at (p≤0.05) when treated with alcoholic extract of Artemisia herba alba compared with the healthy group.
Table (5): lipid profile of male rats (TCh, TGS, HDL, LDL, and VLDL)
	            Parameters 

Groups 
	
TCh (mg/dl)

	
TGS (mg/dl)
	
HDL (mg/dl)
	
LDL (mg/dl)
	
VLDL (mg/dl)

	Control (0.9% N.S)
	e
22.56
±1.60
	d
27.54
±1.71
	c
29.61
±3.44
	d
26.97
±2.36
	b
8.69
±0.91

	Alloxan (150mg/kg)
	a
35.08
±2.38
	a
46.99
±8.56
	e
17.98
±1.18
	a
40.18
±4.45
	A
13.53
±3.31

	CoNPs coated with AHA(104.5µg\ml)
	d
23.00
±2.61
	e
27.51
±1.77
	a
32.73
±1.71
	e
26.16
±2.43
	e
6.65
±0.78

	A.herba alba nanoparticles (146µg\ml)
	c
24.28
±1.00
	c
29.00
±1.64
	b
32.66
±4.17
	c
27.84
±1.16
	D
7.32
±0.92

	A.herba alba extract (500mg/kg)
	b
28.58
±1.18
	b
30.40
±1.07
	d
29.53
±0.87
	b
29.42
±0.84
	C
7.40
±0.95

	LSD
	0.43

	0.02
	0.06
	0.80
	0.07



Different litters refer to significant differences among groups (P≤ 0.05)

3.3 histological changes
3.3.1 histological changes of the liver
The histopathological section of the control group's liver reveals a normal architecture of liver parenchyma, the hepatocytes arranged normally in cords radiating from the central vein and normal sinusoids (Figure 1). Whereas, the liver of the alloxan group shows the disrupted architecture of liver parenchyma, consisting of a dilated central vein, degenerative hepatocytes, and dilated sinusoids (Figure 2). The liver of CoNPs coated with A. herba alba shows a regenerated architecture of liver parenchyma, consisting of a normal hepatocytes, normal central vein, and normal sinusoids (Figure 3). 
[image: ]  [image: ]
Figure (1 ): Histological micrograph of the liver of the G1 control group shows                                                                                                                                                                                                           the normal architecture of liver parenchyma, consisting of a normal centrall vein                                                                                                                                                                                      (black arrow), normal hepatocytes (blue arrow), and normal                                                                                                                                                                                                                    sinusoids  (yellow arrow). H&E stain 100X.Figure (2): Histological micrograph of the liver of the G2 (alloxan group) shows the disrupted architecture of liver parenchyma, consisting of a dilated central vein (black arrow), degenerative hepatocytes (blue arrow), and dilated sinusoids  (yellow arrow). H&E stain 100X.

.
[image: ]
Figure (3): Histological micrograph of the liver of the G3 (CoNPs coated with AHA)                                                                                                                                                                                           treatment group shows regenerated architecture of liver parenchyma, consisting of a normal central vein                                                                                                                                                       (black arrow), normal hepatocytes (blue arrow), and normal sinusoids (yellow arrow). H&E stain 100X.


3.3.2 Histological changes of the kidney
In the control group, the kidney exhibits normal architecture of the kidney parenchyma, comprising normal glomeruli and renal tubules (Figure 4). While the kidney of the alloxan group shows the disrupted architecture of kidney parenchyma, consisting of atrophied glomeruli, degenerated and dilated renal tubules (Figure 5). CoNPs coated with A. herba alba kidney show a regenerated architecture of kidney parenchyma, consisting of normal glomeruli and normal renal tubules (Figure 6)
[image: ]         [image: ]Figure (5): Histological micrograph of the kidney of the G2 alloxan group shows the disrupted architecture of kidney parenchyma, consisting of atrophied glomeruli (black arrow), degenerated and dilated renal tubules (yellow arrow). H&E stain 100X.


Figure (4): Histological micrograph of the kidney of the G1 control group shows the                                        normal architecture of kidney parenchyma, consisting of normal glomeruli (black arrow),                normal renal tubules (yellow arrow). H&E stain 100X.
[image: ]
Figure (6): Histological micrograph of the kidney of the G3 (CoNPs coated with AHA)                                                                                                                                                                      treatment group shows regenerated architecture of kidney parenchyma, consisting of normal glomeruli                                                                                                                                                black arrow), normal renal tubules (yellow arrow). H&E stain 100X.


4. discussion 
Diabetes has been related to decreased body weight (19). In particular, alloxan-induced diabetes caused a decrease in body weight in untreated diabetic rats throughout the study period, compared to both the treated and control diabetic groups. Treated with cobalt nanoparticles coated with AHA, the body weight shows an improvement compared with the untreated group. Also there is an improvement in the body weight when the diabetic rats are treated with Artemisia herba alba nanoparticles. The results of the current study revealed that alloxan-induced diabetes caused a significant increase in liver weight in the diabetic rat group compared to the healthy control group (20) . This refers to the absence of the hormone insulin and increased glucose levels in the blood (21). Overabundant glucose is stored in the liver cells in the form of glycogen, which causes to increase in liver weight (22). However, a decrease in liver weight was observed when treated with the aqueous extract of A. herba alba. This refers to the components of the herb that contain flavonoids, which improve the body's metabolic and health status and reduce the risk of disease. Alloxan-induced diabetes leads to a significant increase in kidney weight in the diabetic rat group when compared to the healthy group. This is coordinated with (23). Due to hyperglycemia or other metabolic activities associated with diabetes, which leads to kidney enlargement (24). However, when treated by using the of Artemisia herba alba aqueous extract, the weight of the kidney was decreased. This outcome is comparable to that of a study (25) that demonstrated that a significant increase in kidney weight was observed in male rats with induced diabetes when treated with the aqueous extract of Artemisia herba alba at doses of 200, 100, and 50 mg/kg. This is due to the flavonoid content of Artemisia herba alba, which increases the antioxidant enzymes effectiveness in the kidney by decreasing oxidative stress. According to (26), diabetic animals have higher levels of the enzymes ALT and AST. This alludes to the production of free radicals, which contribute to liver damage by causing necrosis, the breakdown of liver cells, and the discharge of waste products into the blood. Male rats with alloxan-induced diabetes had higher blood serum levels of the enzyme alkaline phosphatase (ALP). This aligns with the research conducted by (27). Alkaline phosphatase (ALP) levels in the diabetic group are higher because of damage from alloxan administration (28), which raises blood glucose levels and produces free radicals (29). The disintegration of some tissues, including the liver, due to substance metabolism or reduced biliary secretory flow may be the cause of this rise in the enzyme level (30). Furthermore, because pancreatic damage affects the bile duct, it causes an increase in the enzyme (31). According to the study, diabetic male rats' blood levels of ALT, ALP, and AST significantly decreased after receiving 500 mg/kg of Artemisia herba alba aqueous extract thrice daily for a month (32; 25). This is because the aerial portions of Artemisia herba alba contain active substances that are important for safeguarding the liver tissue (33). The current investigation demonstrated that male albino rats with diabetes induced by alloxan had elevated blood urea and creatinine levels. This aligns with the findings of research conducted by (34). Elevated in blood urea and creatinine levels leads to diabetic nephropathy, which is characterised by slow, gradual negative changes in kidney function, this is one of the chronic complications that cause this increase in some body organs as a result of long-term diabetes (35; 36; 37). Treating diabetic animals with Artemisia herba alba aqueous extract at a dose of 500 mg/kg once daily for a month resulted in a significant decrease in urea and creatinine levels. This result is consistent with a study by (25), which showed that male albino rats with induced diabetes that has been treated with an aqueous extract of Artemisia herba alba at doses of 50, 100, and 200 mg/kg showed a significant decrease in the levels of urea and creatinine compared to the untreated group. This was attributed to the active components of the plant, terpenoids and flavonoids, which decreased lipid peroxidation and increased antioxidants in the rats. This also reduced accumulated fat and blood glucose, leading to improved kidney tissue (38). The findings of the study demonstrated that male albino rats' blood serum cholesterol levels increased when diabetes was induced. This is in line with (39), which found that the blood serum cholesterol levels will be raised when giving rats alloxan relative to the healthy group. Due to increased activity of the enzyme cholesterol acyl transferase, which promotes insulin insufficiency in diabetes, high cholesterol in diabetes is ascribed to increased intestinal absorption (40). Additionally, the study demonstrated that diabetic mice's cholesterol levels significantly decreased after receiving an aqueous extract of Artemisia herba alba at a dosage of 500 mg/kg once daily for a month. The outcome was in line with research showing that Artemisia herba alba decreased cholesterol levels in diabetic rats relative to healthy rats (41; 25). The decrease in cholesterol released into the blood may refer to increased insulin levels and lower blood sugar, which leads to a decrease in lipid levels. This is because the lipase enzyme in fat cells is inhibited by insulin (42). The study's findings demonstrated that male albino rats' blood serum triglyceride levels rose when diabetes was induced. This is in line with the findings of (43), who found that diabetic patients had higher triglyceride levels (44). They demonstrated that male albino rats with diabetes induced by alloxan had lower levels of HDL in their blood serum. This is in line with the findings of (41), which shown that alloxan caused a drop in HDL-C in the blood serum of male albino rats. Hyperglycemia and insulin insufficiency may be the cause of this, since they may promote HDL-C metabolism. The findings also demonstrated that diabetes brought on by alloxan raised the levels of low-density lipoproteins (LDL). This aligns with research conducted by (45). Because lipoprotein lipase is less active, it is unable to convert most LDL to VLDL and break down triglycerides, which raises the amount of LDL in the blood serum. This is the reason for the rise in LDL concentration. Since it increases the risk of heart disease, this is undesirable (46). Furthermore, male albino rats with diabetes induced by alloxan had higher blood serum levels of extremely low-density lipoprotein. This is in line with the findings of a study that examined the impact of VLDL concentration on the severity of diabetes in rats that had been given alloxan. Compared to healthy mice, they discovered that infected animals had higher VLDL concentrations (47). According to (48), this might be because diabetes inhibits the lipoprotein lipase enzyme, which lowers the rate of VLDL metabolism and raises its blood level. Additionally, the study demonstrated that giving diabetic rats Artemisia herba alba aqueous extract once daily for a month at a dosage of 500 mg/kg significantly raised HDL levels in the blood serum while significantly lowering triglyceride, VLDL, and LDL levels. This outcome was in line with research done on rats by (41)They found that giving rats an aqueous extract of A. herba alba at a dosage of 390 mg/kg for two weeks significantly reduced triglycerides, cholesterol, and LDL while increasing levels of high-density lipoproteins, hence preventing hyperlipidaemia. The high proportion of flavonoids and antioxidant capability is the cause of this (49). Additionally, when compared to AHA treatment, the use of A. herba alba nanoparticles results in a significant decrease in total cholesterol, triglycerides, LDL, and VLDL and a significant increase in HDL. The result of the histological study in normal rats shows that the liver consists of several lobes, each lobe containing a central vein surrounded by cuboidal cells called hepatocytes that are arranged in cords, and between these cords are blood-filled spaces called sinusoids. In diabetic rats, the liver exhibits infiltration of inflammatory cells, congestion in the portal area of the hepatic lobules, and vacuolation of hepatocytes, accompanied by dilation and irregularity of the sinusoids, compared to the control group. The study shows that induced diabetes in male rats leads to changes in the liver tissue compared with the healthy rats (23). Our study revealed for the first time that renal parenchyma regeneration was significantly enhanced by treatment with cobalt nanoparticles coated with Artemisia herba alba (CoNPs-AHA). In contrast to the control group, the study's results showed that male albino rats' kidneys altered when they were administered diabetes. This is consistent with research on rats (23), which shown that degenerative changes in the kidneys of diabetic rats are connected to the direct effects of alloxan. Necrosis is brought on by alloxan (50). Furthermore, diabetic nephropathy is significantly influenced by oxidative stress (51), and necrosis was seen in the kidneys of diabetic rats as one of the alterations brought on by diabetes (52). Our research revealed for the first time that renal parenchymal architecture significantly recovered after being treated with cobalt nanoparticles coated with Artemisia herba alba (CoNPs-AHA). Indicative of improved renal tissue healing and structural remodelling, histopathological investigation showed the return of normal kidney morphology, with intact glomeruli and well-organised renal tubules.


Conclusion 
The current study demonstrates that in rats with diabetes induced by alloxan, Artemisia herba alba in various formulations—cobalt nanoparticle-coated (CoNPs-AHA), Artemisia herba alba nanoparticle (AHA-NPs), and alcoholic extract—exerted significant therapeutic benefits. With the restoration of liver and kidney architecture and the normalisation of important biochemical indicators such as creatinine, urea, and liver transaminases, CoNPs-AHA demonstrated the most noticeable improvements among the therapies. A. herba alba extract and Artemisia herba alba-NPs both improved organ function and lipid metabolism, thereby enhancing the physiological state. According to these results, A. herba alba has strong antioxidant, hepatoprotective, and renoprotective properties, especially when mixed with cobalt nanoparticles. It also shows promise in the treatment of diabetes mellitus and the biochemical and histological problems that are linked to it.
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