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ABSTRACT
Prevalence of diabetes mellitus, as well as therapeutic limitations with the available standard treatment options, necessitated the investigation of G. latifolium and O. strictum, two locally recognized herbal plants, as an alternative source of treatment. Acute toxicity test for the leaf extracts of G. latifolium and O. strictum was conducted using twenty-four mice of two groups, with zero deaths after twenty-four hours for either group of leaf extract. The results indicated that LD50 for G. latifolium and O. strictum is greater than 5000 mg kg-1 of body weight. The effect of combined aqueous leaf extracts of G. latifolium and O. strictum on alloxan-induced diabetic rats was investigated for 28 days. A total of 35 male rats were placed in five groups, tagged NC, DC, MET, GLOS I and GLOS II, with each having seven (7) animals. NC was the normal control group; they were fed with rat chow and water. Diabetes was induced in rats in DC, MET, GLOS I and GLOS II by a single intraperitoneal injection of 150 mg kg-1of alloxan monohydrate. DC served as the diabetic control; they did not receive any treatment. MET received orally 150 mg kg-1 of metformin. GLOS I received 50 mg kg-1 bodyweight of G. latifolium and 50 mg kg-1 bodyweight of O. strictum, while GLOS II received 100 mg kg-1 bodyweight of G. latifolium and 100 mg kg-1 bodyweight of O. strictum. Changes in bodyweight, blood glucose levels, liver enzymes, urea and creatinine, lipid profile and oxidative stress markers were determined using standard methods. A significant increase (p<0.05) was recorded in the body weight, while a significant decrease (p<0.05) was observed in the blood glucose levels of diabetic rats treated with 100 and 200 mg kg-1 of combined extracts when compared to untreated diabetic rats. There was a significant reduction in the liver enzymes, urea, creatinine, lipid profile and oxidative stress markers of GLOS I and GLOS II rats treated with the combined extracts when compared with rats in the NC and DC groups. The results suggested that the combined aqueous extracts of G. latifolium and O. strictum have hypoglycaemic, hepatoprotective and antioxidant effects on alloxan–induced diabetic rats, hence, can be used as a herbal treatment for diabetes.
Keywords: Alloxan, Blood glucose, Diabetes, Gongronema latifolium, Odontonema strictum
INTRODUCTION
Diabetes, also known as diabetes mellitus (DM), is an endocrine disorder marked by persistently elevated blood glucose levels, which are principally brought on by abnormalities in insulin secretion and action (Deepthi et al., 2017). Globally, DM is becoming more common. Diabetes statistics demonstrate the rising prevalence of diabetes in people, families, and nations worldwide. According to the most recent reports from the Global Burden of Disease Collaborative Network (2024) and the International Diabetes Federation (IDF) Diabetes Atlas (2025), 11.1%, or 1 in 9, of adults aged 20 to 79 have diabetes, and more than 40% are not aware that they have the disease. It is estimated that 1 in 8 adults, or 853 million people, would have diabetes by 2050. This figure indicates a 46% rise.  There are other pathologic progressions associated with the condition, such as the autoimmune destruction of pancreatic β-cells, which leads to partial insulin deficiency (Type I) (Roep et al., 2021) or a decrease in insulin synthesis and activity (Type II). Long-term hyperglycaemia causes significant microvascular and macrovascular issues by impairing the digestion of proteins, lipids, and carbs (Edem et al., 2021). Additional issues include ulcers, joint weakness, nephropathy leading to renal damage, retinopathy with potential vision loss, and autonomic neuron loss related with vascular, digestive, urinary, and sexual abnormalities (Kulkarni et al., 2024; Yang et al., 2025). High blood sugar levels, frequent urine (polyuria), thirst (polydipsia), constant hunger, weight loss, blurred vision, and exhaustion are prominent symptoms of diabetes (Srakocic et al., 2025).
The cost, availability, and range of adverse effects of current DM medications may be impediments (Ali et al., 2021; Mahmood et al., 2021). Thus, it is still difficult to provide medications that are both effective and have few negative effects (Shetti et al., 2012). Modern medical professionals, as well as international medical research and training organisations, are giving herbal medicines and traditional methods a lot of thought (Ali et al., 2021; Siddique et al., 2021). According to estimates from the World Health Organisation (WHO), traditional medicine is practised by 80% of people in underdeveloped countries. Due to financial constraints, several nations are looking for low-cost management and treatment options for diabetes (Butt et al., 2024).
Herbal medications derived from plants provide a vast array of bioactive components that can be utilised to treat diabetes mellitus (DM) (Mahmood et al., 2021). A number of plants have been linked to supporting β-cell renewal and thwarting insulin resistance, while some have been shown to assist and reduce minor complications related to diabetes (Ansari et al., 2024; Hussain et al., 2025). Previous research has shown that plants are the primary source of many medications, and that about 800 distinct plants have the potential to have antidiabetic properties. Traditional medicine already uses a variety of botanicals to treat diabetes mellitus (DM) (Omeodu et al., 2022; Asafo-Agyei et al., 2023; Chahrour et al., 2025). 
Plants can produce a wide range of herbal and non-herbal substances that act on different targets inside the host organism to treat various disease situations. Considering the multifaceted pathogenicity of diabetes mellitus, polyherbal therapy is thought to be the best therapeutic strategy for managing the condition. A modern pharmacological concept, polyherbal therapy involves combining diverse substances from different plant sources for therapeutic purposes. Its benefit is that it maximises therapeutic efficacy while minimising adverse effects (Anushree et al., 2025; Jain et al., 2025; Sridevi & Thirumal, 2025). The phytochemicals found in traditional medicinal plants are believed to be the source of this higher efficacy, as they offer promising prospects for the development of novel therapies for the treatment of diabetes mellitus. These phytochemicals include saponins and polyphenols, which inhibit carbohydrate digestion by inhibiting salivary and pancreatic α-amylase and α-glucosidase in the small intestinal brush border, glucose absorption, and stimulate insulin secretion and protection of pancreatic β-cells against glucotoxicity (Popescu et al., 2025). 
Southeast Nigeria is home to G. latifolium, also known as "Utazi" in Igbo and "Arokeke" in Yoruba communities. Folk medicine has long made use of G. latifolium as a vegetable and spice, as well as for regulating blood sugar levels (Ojo et al., 2020; Chukwudozie et al., 2021). Some research has been done on the plant's normoglycaemic, hypolipidemic, and anti-oxidative properties (Ojo et al., 2020; Ujong et al., 2022), but not on its potential applications in the management of diabetes mellitus based on the results of an ethnobotanical survey. In this study, the antidiabetic effects of combined aqueous leaf extracts of G. latifolium and O. strictum in alloxan-induced diabetic Wistar rats were investigated.
MATERIALS AND METHODS
Animal Preparation
Animals were obtained from the Animal House of the Department of Pharmacology, Faculty of Basic Clinical Sciences, University of Port Harcourt. The animals were acclimated for a duration of two weeks, during which time their weights were continuously monitored. Each of the 160±0.02g animals was kept in a clean plastic cage in a well-ventilated home with a temperature of 22±3oC, a photoperiod of 12 hours, and a humidity level of 45–50%. Except when fasting was necessary for the experiment, the animals were fed rat chow (Premier Feed Mill Co. Ltd., Ibadan, Nigeria) and clean tap water. 
Plant Extracts Preparation 
After three weeks of air drying, the leaves of the plants G, latifolium and O, strictum were ground into a fine powder using an electric blender. Five hundred millilitres of distilled water was used to macerate 25 grams each of powdered G, latifolium and O, strictum. This mixture was stirred periodically and kept for 24 hours. The macerated mixture was then filtered using filter paper, and the liquid extract freeze-dried to obtain the dry mass. For experiments, the dry mass was used as a mixed aqueous extract of O. strictum and G. latifolium leaves (Onyegeme-Okerenta et al., 2018; Onyegeme-Okerenta et al., 2022).
Toxicity Test
Toxicity study (LD50) was carried out using the guidelines proposed by the Organization for Economic Cooperation and Development (OECD). The Lorke's method, as reported by Collins et al. (2023), was adopted for this study. There was only one phase of the test. A total of twenty-four mice were divided into eight groups of mice each. Two categories were created from these test groups, with four groups for each test plant extract. Doses of 1000, 2600, 3900, and 5000 mg kg-1 of the corresponding leaf extracts were given to each of the two sets of test groups.
Experimental design and Animal study
Metformin hydrochloride (MET) by Pfizer and alloxan monohydrate were obtained from Alpha Pharmacy and Stores, a licensed pharmacy in Port Harcourt, Rivers State, Nigeria. The tablets were ground into a fine powder, and the appropriate concentrations were made in distilled water to prepare the powder for the test animals. A total of 35 male rats were placed in five groups, tagged NC, DC, MET, GLOS I and GLOS II, with each having seven (7) animals. NC was normal control, they were fed with rat chow and water. Diabetes was induced in rats in DC, MET, GLOS I and GLOS II by a single intraperitoneal injection of 150 mg kg-1of alloxan monohydrate. Following the confirmation that the Wistar rats were diabetic by maintaining FBS above 13 mmol/l, the 28 rats were split into four groups of seven animals each at random. DC served as the diabetic control; they did not receive any treatment. MET received orally 150 mg kg-1 of metformin. GLOS I received 50 mg kg-1 bodyweight of G. latifolium plus 50 mg kg-1 bodyweight O. strictum while GLOS II received 100 mg kg-1 bodyweight of G. latifolium plus 100 mg kg-1 bodyweight of O. strictum. A laboratory weighing scale (SF-400c-Digital Electronic Laboratory Scale) was used to measure the weights of the animals, while blood samples from the tail vein were tested for glucose using a handheld glucometer (Accu-CHEK) (Onyegeme-Okerenta and Anacletus, 2017). These were measured before the induction of diabetes and on days 7, 14, 21, and 28 following the initiation of therapy. Thus, this investigation was for a span of four full weeks, from induction of diabetes in the rats to the sacrifice of the rats.
On day 28, the animals were sacrificed.  Diethyl ether was used to anaesthetize the rats. The rats' thorax was opened, and blood samples were taken from the heart with a needle using the cardiac puncture technique. Additionally, under anaesthesia, more than 6 ml of rat blood was extracted from the inferior vena cava. The biochemical markers investigated are triglycerides (TG), high density lipoprotein (HDL), low density lipoprotein (LDL), very low-density lipoprotein (VLDL), glutathione (GSH), malondialdehyde (MDA), superoxide dismutase (SOD), alkaline phosphatase (ALP), total bilirubin (T.BIL), urea, creatinine, and total cholesterol (T. Chol).
Statistical Analysis
IBM-SPSS version 23.0 and Microsoft Excel 2019 edition were used for analysis. Values were expressed as mean ± Standard Deviation. One-way analysis of variance (ANOVA) was used to examine the differences between the groups, followed by Tukey's post-hoc test.
RESULTS 
At the maximum oral dose level of 5000 mg kg-1 over the entire phase of acute toxicity testing on the leaf extract of O. strictum, there was no fatality noted (Table 1). All of the dosage groups' animals were seen to be quiet, while the higher doses of 3600 mg kg-1and 5000 mg kg-1 showed somewhat less activity in the animals. Physically, the animals remained stable for the full twenty-four-hour test period. These indicate that O. strictum leaf extract's oral LD50 in mice is greater than 5000 mg kg-1. When G. latifolium leaf extracts were tested for acute toxicity at oral dosages, no deaths were noted. However, the rats in the groups that received 3900 and 5000 mg kg-1 respectively, showed indications of increased activity and agitation (Table 2). This was observed to have occurred roughly an hour after the doses were administered. Thus, it can be said that the LD50 of the leaf extract of G. latifolium in mice is more than 5000 mg kg-1.
Table 1: LD50 results for O. strictum
	Group
	Dose (mg kg-1)
	Number of deaths
	Observation 

	1
	1000
	0
	Animals were physically stable. No signs of agitation, depression, or death.

	2
	2600
	0
	Animals were physically stable. No signs of agitations depression.

	3
	3900
	0
	Slight dullness was observed in 2 animals in the first 2 hours

	4
	5000
	0
	Animals were observed to be less active within the first 3 hours after oral administration.


LD50 > 5000 mg kg-1 body weight
Table 2: LD50 results for G. latifolium 
	Group
	Dose (mg kg-1)
	Number of deaths
	Observation 

	1
	1000
	0
	Animals were stable with no significant change in behaviour.

	2
	2600
	0
	Animals were physically stable. No signs of depression, agitation or prickliness.

	3
	3900
	0
	Signs of slight agitation were observed in two animals, which spanned about one hour after oral administration

	4
	5000
	0
	Animals were physically stable. No signs of depression, agitation or prickliness


LD50 > 5000 mg kg-1 body weight
Rats in all the experimental groups had significantly (p<0.05) different body weights on day 0 (pre-treatment) compared to the control Group. From day 7 to day 28, the body weight of untreated diabetic rats decreased significantly (p<0.05) in comparison to the normal control group. From days 7 to 28, treatment with the standard medication metformin resulted in a significant (p<0.05) drop in the body weight of diabetic rats compared to the normal control group; however, from days 7 to 28, there was a significant (p<0.05) rise in the body weight of the diabetic rats compared to the untreated diabetic rats. On day seven, GLOS I diabetic rats did not significantly (p>0.05) reduce their body weight in comparison to normal control rats. However, from day 14 through day 28, GLOS I diabetic rats showed a substantial (p<0.05) increase in body weight compared to the normal control group. On the other hand, from day 7 to day 28, the diabetic control group's body weight decreased significantly (p<0.05) in comparison to the GLOS II diabetic rats. (Figure 1).

Figure 1: Influence of combined aqueous leaf extracts of G. latifolium and O. strictum on the body weight of diabetic rats
The impact of combined aqueous leaf extracts of G. latifolium and O. strictum on the blood glucose level of diabetic rats showed that the blood glucose levels in all experimental groups were significantly (p<0.05) higher in day 0 (pre-treatment) than in the control group. Between days 7 and 28, the blood glucose level of untreated diabetic rats rose significantly (p<0.05) in comparison to the normal control group. When compared to the normal control, the metformin treatment group's blood glucose levels significantly (p<0.05) decreased between days 7 and 28 in the management of diabetes. Treatment with the combined extracts, GLOS 1 group, caused a substantial (p < 0.05) decrease in blood glucose levels in the diabetic rats from day 7 to day 28 when compared to diabetic control rats. A similar pattern was seen in GLOS II diabetic rats (Figure 2). 
 

Figure 2: Impact of combined aqueous leaf extracts of Gongronema latifolium and Odontonema strictum on blood glucose level

The combined aqueous leaf extracts of G. latifolium and O. strictum have been shown to have an impact on several liver enzyme indicators in diabetic rats. When comparing the serum levels of AST, ALT, ALP (Figure 3) and T.BIL (Figure 4) in untreated diabetic rats to the normal control, there was a substantial (p<0.05) rise in the diabetic untreated rats. Furthermore, GLOS I and GLOS II rats showed a significant decrease in the serum levels of AST, ALT, ALP, and T.BIL when compared to untreated diabetic control rats; however, a significant (p<0.05) increase was noted in the GLOS I and GLOS II groups when compared to the normal control. Rats with diabetes treated with metformin showed an outcome similar to that of GLOS treatment groups. 

Figure 3: Effect of extracts of G. latifolium and O. strictum on liver enzymes
The outcome of combined aqueous leaf extracts of G. latifolium and O. strictum on the levels of urea and creatinine in diabetic rats is displayed in Figures 5 and 6, respectively. The serum levels of urea and creatinine in untreated diabetic rats were significantly (p<0.05) higher than in the normal control group. But treatment with 100 mg kg-1 and 200 mg kg-1 of combined aqueous leaf extracts of G. latifolium and O. strictum, as shown in GLOS I and GLOS II respectively, resulted in a significant decrease in the serum levels of urea and creatinine. However, in comparison to the normal control, the rise in creatinine was not statistically significant (p>0.05). Metformin treatment led to a significant (p<0.05) drop in the levels of urea and creatinine compared to the untreated diabetic rats.


Figure 4: Outcome of extracts of G. latifolium and O. strictum on total bilirubin


Figure 5: Influence of extracts of G. latifolium and O. strictum on urea levels

Figure 6: Influence of extracts of G. latifolium and O. strictum on creatinine levels
In untreated diabetic rats, there was a substantial (p<0.05) rise in the blood levels of TG, TC, LDL, and VLDL compared to the normal control, and a significant drop in the serum level of HDL. When compared to the normal control group, metformin treatment led to a significant (p<0.05) increase in TG, TC, LDL and VLDL as well as a significant (p<0.05) decrease in HDL; however, when compared to the untreated diabetic rats, metformin treatment resulted in a significant (p<0.05) decrease in TG, TC, LDL, and VLDL and a significant (p<0.05) increase in HDL (Figure 7). The GLOS I and GLOS II rats showed a significant (p<0.05) decrease in the serum levels of TG, TC, LDL and VLDL and a significant (p<0.05) increase in HDL when compared to the untreated diabetic control group.

Figure 7: Effect of combined aqueous extract of G. latifolium and O. strictum on lipid markers
Administration of the combined aqueous leaf extracts of G. latifolium and O. strictum elicited a substantial (p<0.05) increase in MDA levels and a significant (p<0.05) decrease in GSH, SOD, and CAT levels in the untreated diabetic rats' blood compared to the normal control. When compared to the normal control group, metformin treatment led to a significant (p<0.05) increase in MDA and notable (p<0.05) decrease in GSH, SOD and CAT serum levels; however, when compared to the untreated diabetic rats, metformin treatment caused a significant (p<0.05) decrease in MDA and an increase (p<0.05) in GSH, SOD, and CAT. Furthermore, in comparison to the normal control, a substantial (p<0.05) drop in the serum levels of CAT and no significant (p>0.05) rise in GSH and SOD and reduce in MDA levels were observed in GLOS I and GLOS II rats, but in comparison to the untreated diabetic control, a significant (p<0.05) decrease in MDA, as well as a significant (p<0.05) increase in GSH, SOD and CAT serum levels was observed (Figure 8). 

Figure 8: Effect of combined aqueous extract of G. latifolium and O. strictum on oxidative stress markers
[bookmark: _Hlk168933073]DISCUSSION
The world's fastest-growing metabolic disease is diabetes mellitus, and as our understanding of the multifaceted and varied nature of the disease grows, so does the demand for more effective and demanding treatments. A four-week study evaluating the hypoglycaemic activity of combined aqueous leaf extracts of G. latifolium and O. strictum on body weight, lipid profile, liver, kidney, and oxidative stress markers in diabetic Wistar rats was conducted in order to provide a scientific foundation for the potential benefits of this diabetes treatment. 
Alloxan monohydrate was used to experimentally induce diabetes. According to Ajiboye et al. (2019), alloxan-induced diabetes has been identified as a helpful experimental model for examining the anti-diabetic effects of various medications. The breakdown of β-cells and redox imbalance, which cause cells to become less active and reduce insulin sensitivity for glucose uptake by tissues, are the mechanisms by which alloxan causes diabetes (Ojo et al., 2017). On the other hand, metformin, the standard anti-diabetic medication, is a widely used medication that functions via a number of different pathways, including decreased glucose synthesis, enhanced hepatocyte fatty acid oxidation, and/or increased skeletal muscle glucose absorption (Okoduwa et al., 2017).
When compared to the normal control group in the current investigation, the untreated diabetic rats showed a substantial loss in weight. The loss of muscle and adipose tissue brought on by the increased breakdown of tissue protein and fatty acids may be the cause of the reported drop in body weight, as similarly observed by Eyo and Chukwu (2016) and Akoko et al. (2022). For every gram of glucose ejected, glycosuria is known to produce a considerable loss of calories, and it is likely that this loss leads to severe weight loss despite increased desire (Boddula, 2025; Liman & Jialal 2025). The administration of aqueous leaf extracts containing 100 mg kg-1 and 200 mg kg-1 of G. latifolium and O. strictum, respectively, resulted in a considerable rise in the body weight of diabetic rats. This result was comparable to metformin's.  This corresponds with the finding of Akoko et al. (2022). In the extract-treated groups, severe weight loss was avoided, most likely as a result of many bioactive components interacting.
The cytotoxic activity of alloxan was explained in the current investigation by a rise in blood glucose levels in the untreated diabetic rats when compared to the normal control group. Blood glucose levels were dramatically reduced when G. latifolium and O. strictum mixed aqueous leaf extracts were administered. Over the course of four weeks of the investigation, a reduction in blood glucose was observed as treatment progressed. This result is consistent with research by Eyo and Chukwu (2016) and Ojo et al. (2020). Thus, there is an anti-hyperglycaemic action of the combined aqueous leaf extracts of G. latifolium and O. strictum.
The activity of biomarkers in body fluids can be used to assess the severity of an attack and the toxicity of a chemical molecule on organs and tissues (Nafiu et al., 2011). Furthermore, these measurements can be used to forecast cellular damage to tissue caused by a chemical molecule before histology procedures, detecting it (Omeodu et al., 2022). 
The substantial increase in ALP, ALT, AST, and total bilirubin (T.BIL) activities in the diabetic untreated rats relative to the normal control is indicative of cytotoxic injury to the liver (Firouzeh et al., 2024; Uma et al., 2024). The hepato-protective effect of a medication or extract under examination is shown by a drop in blood levels of these markers after a spike, whereas a high level of these markers indicates hepato-cellular injury (Omeodu et al., 2022). Untreated diabetic rats showed increased activity of AST, ALT, ALP, and T.BIL in their blood; however, treatment with a combination extract of G. latifolium and O. strictum provided considerable protection against the alloxan-induced elevation of the liver enzyme levels by restoring the raised serum enzyme levels to normal. 
Phytochemical analyses conducted on G. latifolium leaves by Eyo and Chukwu (2016), showed that the plant contains phenol, reducing sugars, soluble carbohydrates, flavonoids, alkaloids, tannin, and phytosterols in addition to terpenoids, hydrogen cyanide, and saponins. The presence of phytochemicals with hepato-protective properties, such as terpenoids, flavonoids, and phytosterols, explains the combined extract's capacity to reduce liver enzyme indicators.
According to Ojo et al. (2017), alloxan-induced diabetic rats experience hyperuremia and hypercreatininemia. The restoration of these biomarkers to normal levels by the leaf extracts in comparison to the control levels further supports the earlier finding that the extracts helped the animals recover from some metabolic diseases related to diabetes. The findings of Ajiboye et al. (2018) are supported by this study.
An essential part of the pathophysiology of diabetes mellitus involves lipids. According to Wang et al. (2022), diabetes is linked to significant changes in the lipoprotein, triglyceride, and plasma lipid profiles as well as an elevated risk of coronary heart disease. The aqueous leaf extracts of G. latifolium and O. strictum lowered serum concentrations of TG, TC, LDL, and VLDL while raising HDL levels. This result may be explained by altered hepatic enzymes, decreased oxidative stress and lipid peroxidation, or perhaps by altered glucose metabolism. 
An anti-atherogenic lipoprotein is HDL. It works as a barrier against coronary heart disease by moving cholesterol from peripheral tissues into the liver. Following the administration of the extracts of G. latifolium and O. strictum, the level of HDL increased considerably. The administration of combined aqueous leaf extracts of G. latifolium and O. strictum reduced levels of cholesterol, triglycerides, and LDL-cholesterol. A particularly ideal biochemical state for the prevention of atherosclerosis and ischemic situations is a significant rise in HDL cholesterol and a significant decrease in total cholesterol, triglycerides, and LDL cholesterol (Ogbonna et al., 2025). 
This study demonstrated that the hyperglycaemia brought on by alloxan caused the diabetic rats' SOD, CAT, and GSH activities to significantly decline. Additionally, a rise in MDA levels was noted. The administration of aqueous leaf extracts containing both G. latifolium and O. strictum reversed the decline in GSH, SOD, and CAT activities as well as the MDA level. It has frequently been proposed that oxidative stress inhibition and postprandial hyperglycaemia control are crucial steps in the management of diabetes and that the production of lipid peroxides by free radical derivatives is one of the main mechanisms of diabetes-induced damage. Accordingly, the prevention of diabetes-related organ damage depends on antioxidant activity or the suppression of free radical production (Ben Salem et al., 2017; Emejuru et al., 2023).
CONCLUSION 
The current study showed that the combined aqueous leaf extracts of G. latifolium and O. strictum (1:1) at 50 and 100 mg kg-1 doses, improved the body weight of diabetic rats and demonstrated anti-hyperglycaemic, liver protective, kidney protective, and anti-hyperlipidaemic activities. Furthermore, the extracts have been shown to reverse altered antioxidant enzyme status and peroxidation damage in tissues, indicating their synergistic antioxidant and anti-peroxidase properties as well as their potential for use in defence against free radicals. Additionally, this study supports the ethnobotanical usage of G. latifolium leaves in the treatment of diabetes mellitus and the antidiabetic activity of the combined aqueous leaf extracts of G. latifolium and O. strictum.
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