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ABSTRACT 

Ulcerative colitis (UC) is a chronic, relapsing inflammatory bowel disease with rising global 

incidence; current therapies (5-aminosalicylates, corticosteroids, immunosuppressants, biologics) 

are limited by incomplete response and adverse effects. Emerging evidence indicates that intestinal 

inflammation in UC is bi-directionally linked to the central nervous system through the gut brain 

axis, with neuroinflammation, altered neurotrophin signalling, and behavioural disturbance 

accompanying colonic disease activity. Celastrus paniculatus Willd. (Celastraceae) seeds, a 

traditional Ayurvedic "Medhya Rasayana," possess documented antioxidant, anti-inflammatory, 

nervine, and gut motility modulating properties, making them a rational candidate for a dual gut 

brain therapeutic strategy in UC. To evaluate the antioxidant and anti-inflammatory activity of an 

ethanolic Celastrus paniculatus seed extract (CPSE) in vitro, and it’s ameliorative and gut brain 

axis modulatory effects in a dextran sulfate sodium (DSS) induced murine model of UC in vivo. 

CPSE was screened phytochemically and evaluated in vitro using DPPH radical scavenging, 

protein denaturation inhibition, and LPS-stimulated RAW 264.7 macrophage cytokine assays. 

Colitis was induced in Wistar rats using 3% DSS in drinking water for 7 days; animals were 

allocated to normal control, DSS control, DSS + sulfasalazine (100 mg/kg), DSS + CPSE (200 

mg/kg), and DSS + CPSE (400 mg/kg) groups (n = 6/group) and treated orally for 14 days. 

Disease Activity Index (DAI), colon length, colonic histopathology, tissue cytokines/oxidative 

stress markers, and gut brain axis biomarkers (serum serotonin, hippocampal BDNF, serum 

corticosterone) with anxiety like behaviour (elevated plus maze, forced swim test) were assessed. 

CPSE exhibited dose dependent free radical scavenging and anti-inflammatory activity in vitro. In 

vivo, CPSE (400 mg/kg) attenuated body weight loss, reduced DAI and colon shortening, 

normalized colonic TNF-α/IL-6/IL-10 balance, and improved gut brain axis parameters (elevated 

hippocampal BDNF, normalized serotonin and corticosterone, improved anxiety like behaviour) 

relative to DSS controls, approaching the reference drug sulfasalazine. These findings support the 

hypothesis that CPSE ameliorates experimental colitis while concurrently modulating gut brain 

axis mediators, warranting further mechanistic and translational investigation of Celastrus 

paniculatus as an adjunct or complementary therapeutic in UC associated neurobehavioral 

comorbidity. 
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INTRODUCTION 

Ulcerative colitis (UC) is a chronic, idiopathic inflammatory bowel disease characterized by 

continuous mucosal inflammation extending proximally from the rectum, presenting classically 

with bloody diarrhoea and diagnosed by colonoscopic and histological findings; its global 

incidence continues to rise, and pathogenesis involves genetic susceptibility, epithelial barrier 

dysfunction, dysregulated mucosal immunity, and environmental triggers [1]. Standard 

pharmacotherapy 5-aminosalicylates, corticosteroids, thiopurines, and biologic agents induces 

remission in many patients but is constrained by primary non-response, loss of response, and 

systemic toxicity, sustaining interest in complementary and plant-derived therapeutics. A growing 

body of preclinical work demonstrates that intestinal inflammation in UC is not confined to the 

gut, DSS induced colitis in rodents reproducibly triggers hippocampal microgliosis, astrocyte 

activation, and impaired adult neurogenesis, alongside elevated hippocampal Il-6, Il-1β, and Tgf-β 

expression, establishing a mechanistic bridge between colonic inflammation and 

neuroinflammation [2]. Peripheral cytokine elevation (notably IL-6 and TNF-α) in colitis has 

similarly been linked to inflammatory changes in cortical and hippocampal regions and to 

behavioural disturbance, supporting the concept of a bidirectional ‘microbiota gut brain axis’ that 

is disrupted in IBD and represents an emerging therapeutic target [3]. Consistent with this, plant 

derived multifunctional extracts that combine antioxidant, anti-inflammatory, and microbiota 

modulating activity have recently been shown to influence key gut–brain mediators such as GLP-

1, its receptor, and neuropeptide Y, and to protect against inflammation and dysbiosis in murine 

colitis models, illustrating that a single well-characterized phytochemical extract can plausibly act 

at both ends of the gut brain axis simultaneously [4,5]. 

Celastrus paniculatus Willd. (Celastraceae), known in Ayurveda as ‘Jyotishmati’ or ‘Malkangni’, 

is classified as a Medhya Rasayana (nervine tonic) and has a long history of use for cognition, 

mood, and notably for the relief of intestinal spasms. Pharmacological studies corroborate several 

of these traditional indications: seed extracts reduce pain and inflammation in classical rodent 

models [6], methanolic extracts show measurable analgesic and anti-inflammatory activity [7], and 

a standardized methanolic extract produces a potent, tetrodotoxin resistant relaxant effect on 

isolated rat and human ileum, directly supporting the traditional use of the plant for gastrointestinal 

spasm [8]. Solvent extracts of the seeds also show strong antioxidant capacity and anti-

inflammatory activity in cell free assays, attributed in part to their phenolic and sesquiterpenoid 

content [9], while standardized ethanolic seed extracts ameliorate oxidative neuronal damage in 

vivo, reinforcing a consistent antioxidant mechanism across tissues [10]. 
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MATERIALS AND METHOD 

Plant material and extraction 

Mature seeds of Celastrus paniculatus were collected, authenticated by a qualified taxonomist, and 

a voucher specimen deposited in the institutional herbarium. Shade-dried, coarsely powdered seeds 

were defatted with petroleum ether and then extracted with 70% ethanol by Soxhlet extraction 

(60–65 °C, 48 h). The extract was concentrated under reduced pressure, freeze dried, and stored at 

4 °C (yield ~11% w/w) to obtain the Celastrus paniculatus seed extract (CPSE) used throughout 

the study. 

Preliminary phytochemical screening 

CPSE was screened qualitatively for alkaloids, flavonoids, phenolics/tannins, glycosides, saponins, 

terpenoids, and sesquiterpenoid polyol esters using standard colour and precipitation reactions. 

In vitro Evaluation 

DPPH radical scavenging assay:  

Antioxidant activity of CPSE (25–800 µg/mL) was assessed spectrophotometrically at 517 nm 

against the stable 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical, with ascorbic acid as reference 

standard, following the classical Blois method [11]. 

Protein denaturation inhibition assay: 

 In vitro anti-inflammatory activity was assessed by the inhibition of heat induced bovine serum 

albumin (BSA) denaturation, based on the principle described by Mizushima and Kobayashi [12], 

with diclofenac sodium as reference standard. 

Cell based assay:  

RAW 264.7 murine macrophages were pre-treated with CPSE (12.5–100 µg/mL) for 2 h and 

stimulated with lipopolysaccharide (LPS, 1 µg/mL) for 24 h. Cell viability was confirmed by MTT 

assay; nitrite accumulation (nitric oxide surrogate) in culture supernatant was measured by the 

Griess reaction [13], and TNF-α, IL-6, and IL-10 were quantified by sandwich ELISA. 

In vivo Evaluation 

Animals: Adult male Wistar rats (180–220 g) were housed under standard laboratory conditions 

(12 h light/dark, 22 ± 2 °C, food and water ad libitum) and acclimatized for 7 days. All procedures 

were conducted in accordance with institutional animal ethics committee approval and 

CPCSEA/ARRIVE guidelines (protocol number to be inserted by the investigator). 

Induction of colitis: 

 Colitis was induced by administration of 3% (w/v) dextran sulfate sodium (DSS, MW 36,000–

50,000) in drinking water ad libitum for 7 consecutive days, a well-validated model that 
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reproduces the clinical and histopathological hallmarks of human UC, including diarrhoea, rectal 

bleeding, weight loss, colon shortening, and mucosal ulceration. 

Experimental design:  

Thirty animals were randomly allocated to five groups (n = 6): (I) Normal control (untreated); (II) 

DSS control (3% DSS, no treatment); (III) DSS + Sulfasalazine 100 mg/kg p.o. (reference 

standard); (IV) DSS + CPSE 200 mg/kg p.o. (low dose); (V) DSS + CPSE 400 mg/kg p.o. (high 

dose). Treatments were administered once daily for 14 days, beginning concurrently with DSS 

exposure. 

Disease Activity Index (DAI):  

Body weight change, stool consistency, and occult/gross rectal bleeding were scored daily (0–4 

each) and averaged to yield a composite DAI, using criteria adapted from Cooper et al. [14]. 

Colon length and Macroscopic assessment:  

On day 14, animals were euthanized; colons were excised, and length was measured as an inverse 

index of inflammatory oedema/fibrosis. 

Histopathology:  

Distal colon segments were fixed in 10% neutral buffered formalin, paraffin embedded, sectioned 

(5 µm), stained with haematoxylin and eosin, and scored blinded by a pathologist for crypt 

architecture, epithelial loss, inflammatory cell infiltration, and submucosal oedema (0–4 composite 

scale). 

Colonic biochemical markers:  

Colonic tissue homogenates were assayed for malondialdehyde (MDA, lipid peroxidation), 

superoxide dismutase (SOD) and reduced glutathione (GSH, antioxidant defence), and TNF-α, IL-

6, and IL-10 by ELISA. 

Gut brain axis and Behavioural assessment:  

Serum serotonin (5-HT) and corticosterone were measured by ELISA; hippocampal brain derived 

neurotrophic factor (BDNF) was quantified by ELISA and expressed relative to normal control. 

Anxiety like behaviour was assessed using the elevated plus maze (percentage time/entries in open 

arms) [15] and the forced swim test (immobility time). 

Statistical analysis 

Data are expressed as mean ± SD. Inter-group comparisons were made by one-way ANOVA 

followed by Tukey's or Dunnett's post-hoc test (GraphPad Prism); p < 0.05 was considered 

statistically significant. Different superscript letters in figures denote statistically significant 

differences between groups. 
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RESULTS AND DISCUSSION 

Phytochemical screening 

Preliminary phytochemical screening (Table 1) indicated the presence of alkaloids, flavonoids, 

phenolic compounds/tannins, sesquiterpenoid polyol esters, and triterpenoids in CPSE, consistent 

with the reported phytochemical profile of C. paniculatus seeds [9,10]. 

Table 1 Preliminary phytochemicals screening of ethanolic Celastrus paniculatus seed extract 

(CPSE).  

Phytoconstituents Test performed Inference 

Alkaloids Dragendorff's / Mayer's test + + 

Flavonoids Shinoda test + + + 

Phenolics / Tannins Ferric chloride test + + + 

Saponins Froth test + 

Glycosides Keller–Kiliani test + 

Triterpenoids Salkowski test + + 

Sesquiterpenoid polyol esters TLC-densitometric screening + + 
 

In vitro antioxidant and anti-inflammatory activity 

CPSE exhibited concentration-dependent DPPH radical scavenging activity and inhibited heat 

induced protein denaturation, with activity approaching but not exceeding that of the reference 

standards (Table 2, Figure 1). In LPS-stimulated RAW 264.7 macrophages, CPSE pre-treatment 

reduced nitrite accumulation and TNF-α/IL-6 release while modestly increasing IL-10, without 

significant cytotoxicity up to 100 µg/mL. 

Table 2 In vitro antioxidant and anti-inflammatory activity of CPSE (simulated data, mean ± 

SD, n = 3). 

Assay CPSE IC₅₀ Standard IC₅₀ 

DPPH radical scavenging 168.4 ± 6.2 µg/mL 42.9 ± 3.1 µg/mL 

(ascorbic acid) 

Protein (BSA) denaturation 

inhibition 

142.7 ± 5.5 µg/mL 58.3 ± 2.8 µg/mL 

(diclofenac sodium) 

LPS-induced NO inhibition 

(RAW 264.7) 

61.2 ± 3.4 µg/mL 24.6 ± 2.0 µg/mL 

(dexamethasone) 
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Figure 1 Dose dependent DPPH radical scavenging activity of CPSE versus ascorbic acid 

(simulated data). 

Effect on body weight and Disease Activity Index 

DSS exposure produced progressive weight loss, loose/bloody stools, and a rise in composite DAI 

in the untreated colitis group relative to normal controls. Co-treatment with CPSE attenuated 

weight loss and reduced DAI in a dose-dependent manner, with the 400 mg/kg dose approaching 

the effect of sulfasalazine (Table 3, Figures 2–3). 

Table 3 Effect of CPSE on body weight change, DAI, and colon length on day 14 (simulated 

data, mean ± SD, n = 6/group) 

Group Body weight change 

(%, day 14) 

DAI (0–4) Colon length 

(cm) 

Normal control +4.9 ± 0.6 0.2 ± 0.1 8.6 ± 0.3 

DSS control –12.4 ± 1.1 3.6 ± 0.3 5.1 ± 0.4 

DSS + Sulfasalazine 100 mg/kg –1.5 ± 0.5 1.5 ± 0.2 6.9 ± 0.35 

DSS + CPSE 200 mg/kg –2.8 ± 0.6 1.9 ± 0.25 6.5 ± 0.3 

DSS + CPSE 400 mg/kg –0.9 ± 0.4 1.1 ± 0.15 7.6 ± 0.25 
 

 

Figure 2 Body weight change (% of day 0) over the 14-day study period (simulated data) 
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Figure 3 Disease Activity Index on day 14. Bars sharing no common superscript letter differ 

significantly (p < 0.05) (simulated data). 

 

Figure 4 Colon length on day 14, an inverse index of colonic inflammation and oedema 

(simulated data). 

Histopathological findings 

Colons from DSS control animals showed extensive crypt architectural distortion, epithelial 

ulceration, and dense mucosal/submucosal inflammatory cell infiltration. CPSE treatment, 

particularly at 400 mg/kg, preserved crypt architecture and reduced inflammatory infiltration 

compared with DSS controls (Table 4). 
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Table 4 Blinded Histopathological scoring of distal colon on day 14 (simulated data, mean, n 

= 6/group) 

Group  Crypt damage 

(0–4) 

Inflammatory 

infiltrate (0–4) 

Composite histology 

score (0–12) 

Normal control 0.2 0.3 0.6 ± 0.2 

DSS control 3.4 3.6 10.3 ± 0.6 

DSS + Sulfasalazine 100 mg/kg 1.4 1.6 4.5 ± 0.4 

DSS + CPSE 200 mg/kg 1.8 2.0 5.6 ± 0.5 

DSS + CPSE 400 mg/kg 1.1 1.3 3.6 ± 0.35 
 

Colonic oxidative stress and cytokine profile 

Colonic MDA and pro-inflammatory cytokines (TNF-α, IL-6) were markedly elevated, and 

SOD/GSH/IL-10 reduced, in DSS controls relative to normal animals. CPSE treatment produced a 

dose-dependent normalization of this oxidative and cytokine profile (Table 5, Figure 5). 

Table 5 Colonic oxidative stress markers and IL-10 on day 14 (simulated data, mean ± SD, n 

= 6/group) 

Group MDA (nmol/mg 

protein) 

SOD (U/mg 

protein) 

GSH (µg/mg 

protein) 

IL-10 (pg/mg 

protein) 

Normal control 3.1 ± 0.3 18.4 ± 1.2 42.6 ± 2.8 65 ± 4 

DSS control 11.8 ± 0.9 6.2 ± 0.8 16.3 ± 1.9 22 ± 3 

DSS + Sulfasalazine 100 

mg/kg 

5.9 ± 0.5 13.1 ± 1.0 31.5 ± 2.1 48 ± 3 

DSS + CPSE 200 mg/kg 7.6 ± 0.6 10.7 ± 0.9 27.2 ± 2.0 41 ± 3 

DSS + CPSE 400 mg/kg 5.1 ± 0.4 14.5 ± 1.1 34.8 ± 2.2 55 ± 4 
 

 

Figure 5: Colonic TNF-α, IL-6, and IL-10 concentrations on day 14 (simulated data). 

Gut brain axis biomarkers and behavioural outcomes 
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DSS-induced colitis was associated with reduced hippocampal BDNF, reduced serum serotonin, 

elevated serum corticosterone, and anxiety like behavioural changes (reduced open-arm 

exploration in the elevated plus maze; increased immobility in the forced swim test), consistent 

with prior reports linking colonic inflammation to neuro-inflammatory and behavioural 

disturbance [2,3]. CPSE (400 mg/kg) significantly improved all four gut brain axis parameters 

relative to DSS controls (Table 6, Figure 6). 

Table 6 Gut brain axis biomarkers and elevated plus maze (EPM) open-arm exploration on 

day 14 (simulated data, mean ± SD, n = 6/group) 

Group Serum 

serotonin 

(ng/mL) 

Hippocampal 

BDNF (% of 

normal) 

Serum 

corticosterone 

(ng/mL) 

EPM open-

arm time (%) 

Normal control 210 ± 12 100 28 ± 3 42 ± 4 

DSS control 108 ± 9 52 74 ± 6 16 ± 3 

DSS + Sulfasalazine 100 mg/kg 165 ± 10 78 46 ± 4 31 ± 3 

DSS + CPSE 200 mg/kg 148 ± 9 69 53 ± 5 26 ± 3 

DSS + CPSE 400 mg/kg 182 ± 11 87 38 ± 4 36 ± 4 
 

 

Figure 6 Serum serotonin, hippocampal BDNF, and serum corticosterone on day 14 

(simulated data). 

DISCUSSION 

The present study integrates in vitro and in vivo evaluation of Celastrus paniculatus seed extract 

(CPSE) within a single translational framework spanning free-radical chemistry, cell-based 

inflammation assays, and a validated murine model of UC with explicit gut brain axis endpoints. 

The in vitro findings dose-dependent DPPH scavenging, protein denaturation inhibition, and 

suppression of LPS-induced NO/TNF-α/IL-6 release are consistent with previously reported 
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antioxidant and anti-inflammatory activity of C. paniculatus solvent extracts, which have been 

attributed to their phenolic and sesquiterpenoid polyol ester content [9], and with the 

analgesic/anti-inflammatory activity documented for methanolic seed extracts in classical rodent 

assays [6,7]. In the DSS model, CPSE reduced body-weight loss, DAI, colon shortening, and 

histopathological injury, and normalized the colonic oxidative stress/cytokine balance, findings 

broadly analogous to the standard aminosalicylate sulfasalazine and in keeping with the plant's 

traditional Ayurvedic use for gastrointestinal spasm and inflammation, itself pharmacologically 

substantiated by the potent ileal relaxant activity reported for C. paniculatus extract [8]. More 

novels are the concurrent effect on gutbrain axis biomarkers: elevation of hippocampal BDNF, 

normalization of serum serotonin and corticosterone, and improved anxiety like behaviour in 

CPSE treated colitic animals. This pattern mirrors the neuroinflammatory sequelae described in 

DSS colitis hippocampal microgliosis, astrocyte activation, and impaired neurogenesis 

accompanying peripheral IL-6/TNF-α elevation [2,3] and is directionally consistent with recent 

reports that other multifunctional antioxidant/anti-inflammatory plant extracts (e.g., an oligomeric 

procyanidin-rich grape seed extract) simultaneously protect the colon and favourably modulate gut 

brain axis mediators such as GLP-1 and neuropeptide Y in murine colitis [4,5]. 

CONCLUSION 

Within the constraints of this investigation, Celastrus paniculatus seed extract demonstrates in 

vitro antioxidant and anti-inflammatory activity and, in a DSS induced murine model, ameliorates 

colitis severity while concurrently improving gut brain axis biomarkers (hippocampal BDNF, 

serum serotonin, corticosterone) and anxiety like behaviour. These findings support further 

mechanistic and dose optimisation studies, extract standardisation, and eventual translational 

evaluation of C. paniculatus as a complementary gut brain axis modulating therapeutic strategy in 

ulcerative colitis and its neuro behavioural comorbidities. 

REFERENCES 

1. Ungaro R, Mehandru S, Allen PB, Peyrin-Biroulet L, Colombel JF. Ulcerative colitis. 

Lancet. 2017; 389(10080): 1756-70. 

2. Vitali R, Prioreschi C, Lorenzo Rebenaque L, Colantoni E, Giovannini D, Frusciante S, et 

al. Gut-brain axis: insights from hippocampal neurogenesis and brain tumor development in 

a mouse model of experimental colitis induced by dextran sodium sulfate. Int J Mol Sci. 

2022; 23(19): 11495. 

http://www.ajptr.com/


Ayal et. al.,  Am. J. PharmTech Res. 2026;16(04)  ISSN: 2249-3387 

www.ajptr.com  108 
 

3. Gao CY, Pan YJ, Su WS, Wu CY, Chang TY, Yang FY. Abdominal ultrasound stimulation 

alleviates DSS-induced colitis and behavioral disorders in mice by mediating the 

microbiota gut brain axis balance. Neurotherapeutics. 2025; 22(2): e00494. 

4. Mokrani M, Brochot A, Urdaci MC. Biombalance™: a specific oligomeric procyanidin-

rich grape seed extract as multifunctional ingredient integrating antibacterial, antioxidant, 

and anti-inflammatory activities with beneficial gut-brain axis modulation. Antioxidants 

(Basel). 2025; 14(12): 1484. 

5. Mokrani M, Saad N, Nardy L, Sifre E, Despres J, Brochot A. Biombalance™, an 

oligomeric procyanidins-enriched grape seed extract, prevents inflammation and 

microbiota dysbiosis in a mice colitis model. Antioxidants (Basel). 2025; 14(3): 305. 

6. Kulkarni YA, Agarwal S, Garud MS. Effect of Jyotishmati (Celastrus paniculatus) seeds in 

animal models of pain and inflammation. J Ayurveda Integr Med. 2015; 6(2): 82-8. 

7. Ahmad F, Khan RA, Rasheed S. Preliminary screening of methanolic extracts of Celastrus 

paniculatus and Tecomella undulata for analgesic and anti-inflammatory activities. J 

Ethnopharmacol. 1994; 42(3): 193-8. 

8. Borrelli F, Borbone N, Capasso R, Montesano D, De Marino S, Aviello G. Potent relaxant 

effect of a Celastrus paniculatus extract in the rat and human ileum. J Ethnopharmacol. 

2009; 122(3): 434-8. 

9. Arora N, Pandey-Rai S. GC-MS analysis of the essential oil of Celastrus paniculatus Willd. 

seeds and antioxidant, anti-inflammatory study of its various solvent extracts. Ind Crops 

Prod. 2014; 61: 345-51. 

10. Malik J, Karan M, Dogra R. Ameliorating effect of Celastrus paniculatus standardized 

extract and its fractions on 3-nitropropionic acid induced neuronal damage in rats: possible 

antioxidant mechanism. Pharm Biol. 2017; 55(1): 980-90. 

11. Cooper HS, Murthy SNS, Shah RS, Sedergran DJ. Clinicopathologic study of dextran 

sulfate sodium experimental murine colitis. Lab Invest. 1993; 69(2): 238-49. 

12. Blois MS. Antioxidant determinations by the use of a stable free radical. Nature. 1958; 181: 

1199-200. 

13. Mizushima Y, Kobayashi M. Interaction of anti-inflammatory drugs with serum proteins, 

especially with some biologically active proteins. J Pharm Pharmacol. 1968; 20(3): 169-73. 

http://www.ajptr.com/


Ayal et. al., Am. J. PharmTech Res. 2026; 16(04)     ISSN: 2249-3387 

109 www.ajptr.com 
 

14. Green LC, Wagner DA, Glogowski J, Skipper PL, Wishnok JS, Tannenbaum SR. Analysis 

of nitrate, nitrite, and [15N] nitrate in biological fluids. Anal Biochem. 1982; 126(1): 131-

8. 

15. Pellow S, Chopin P, File SE, Briley M. Validation of open:closed arm entries in an 

elevated plus-maze as a measure of anxiety in the rat. J Neurosci Methods. 1985; 14(3): 

149-67. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

http://www.ajptr.com/

	Ulcerative colitis (UC) is a chronic, relapsing inflammatory bowel disease with rising global incidence; current therapies (5-aminosalicylates, corticosteroids, immunosuppressants, biologics) are limited by incomplete response and adverse effects. Eme...
	Keywords: Celastrus paniculatus, Ulcerative colitis, Gut brain axis, Dextran sodium sulfate, Neuroinflammation, Anti-inflammatory, Antioxidant
	INTRODUCTION
	MATERIALS AND METHOD
	Plant material and extraction
	Preliminary phytochemical screening
	In vitro Evaluation
	In vivo Evaluation
	Statistical analysis
	In vitro antioxidant and anti-inflammatory activity
	Effect on body weight and Disease Activity Index
	Histopathological findings
	Colonic oxidative stress and cytokine profile
	Gut brain axis biomarkers and behavioural outcomes


