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Abstract: Conventional care for osteoarthritis 

(OA) in dogs is largely symptomatic. Non‑steroidal 

anti‑inflammatory drugs (NSAIDs) are routinely 

used, but their adverse effects encourage exploration 

of adjunct or alternative options. This study 

evaluated the safety and effectiveness of 

supplementing Herbal Joint Health‑care Formulation 

(HJHF) in managing canine OA‑related disorders, 

hip dysplasia, and fracture‑associated joint issues. 

Ten client‑owned dogs with history of hip dysplasia 

(unilateral or bilateral), osteoarthritis, joint effusion, 

lameness, and sprain were selected in one group 

(G1), and received HJHF (1-2 tablet daily) as an 

adjunct to standard care until clinical recovery. 

Outcome measures included lameness, joint 

mobility, pain on palpation, weight bearing, and 

overall clinical condition scores. Clinical 

examinations also covered lameness, pain, 

reluctance for exercise and stair climbing, 

behavioral change, gait alteration, range of motion 

(ROM), joint effusion/thickening, inactivity or 

stiffness, and muscle atrophy. Scores across these 

domains improved significantly (p<0.05) as early as 

day 30 when HJHF was combined with usual 

treatment. Complete clinical recovery was observed 

by day 90 in most cases with continued adjunct 

HJHF. Overall, once‑daily HJHF may be 

recommended as a supportive supplement for dogs 

with OA‑related conditions, hip dysplasia, fracture, 

joint disorders. 
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I. INTRODUCTION 

Arthritis is common and often presents with substantial joint pain. Osteoarthritis (OA), the degenerative form of 

joint disease, is the most frequent subtype1 OA is a long‑standing inflammatory joint disorder characterized by 

pain, stiffness, swelling, and lameness, driven by loss of cartilage cushioning and synovial fluid changes. It 

affects the entire synovial joint including cartilage, synovial fluid, and bone. The disease is marked by cartilage 

and soft tissue degeneration, bone hypertrophy at the joint margins, and changes in the synovial membrane.2 

Arthritis is a chronic condition observed in both humans and animals. Among domestic and companion animals, 

dogs are more commonly affected due to factors such as excessive physical activity, injuries, or genetic 

predisposition. Certain breeds, such as Labrador Retrievers and German Shepherds, are genetically more prone 

to developing joint inflammation.3  

Mechanical stress is thought to initiate biochemical cascades that degrade articular cartilage.4 During this 

process, the cartilage cells produce insufficient proteins needed for repair leading to the pitting and fraying of 

cartilage. This damage reduces the elasticity and protective function of the cartilage as proteoglycans are broken 

down by enzymes. As cartilage deterioration progresses, friction occurs between bones, causing inflammation, 

thickening of soft tissues, and restricted joint mobility. In response to this damage, the joint attempts to balance 

injury and repair, but over time, the joint structure deforms, and the joint space narrows. Osteophytes develop at 

the attachment points of ligaments and the joint capsule. Additionally, fluid-filled cysts may form, and 

fragments of cartilage or bone can accumulate in the joint cavity. These changes result in pain, swelling, and 

enlargement of the affected joint.5 

Currently, NSAIDs are the principal pharmacological option for analgesia and anti‑inflammation in OA.6 While 

most patients respond well to NSAIDs, about 5–10% discontinue treatment due to adverse effects on the 

gastrointestinal, renal, or hepatic systems, and 10–12% may not achieve adequate relief.7 In such cases, pet 

owners often seek natural alternatives that are perceived to have fewer side effects but may act similarly to 

NSAIDs.8 Literature reports evidenced about the anti-inflammatory and analgesic properties of several botanical 

agents including Boswellia serrata,9 Cissus quadrangularis,10 Zingiber officinale,11 and Ananas comosus.12 

Considering these perspectives and the increasing interest in herbal alternatives, a “Herbal Joint Health-care 

Formulation (HJHF)” was developed by Himalaya Wellness Company. This formulation is claimed to support 

optimal bone and joint health, as well as aid in the management of conditions such as hip and elbow dysplasia, 

osteoarthritic joint disorders, and fractures in canines. It is also said to help nourish, maintain, and support 

cartilage and joint integrity. Therefore, the present in-vivo study was undertaken to evaluate the safety and 

efficacy of HJHF in managing osteoarthritic joint disorders, hip dysplasia, and fractures in dogs. 

 

II. MATERIALS AND METHODS 

2.1 Herbal joint health-care formulation 

Mobility Plus® Advance is a proprietary herbal joint health-care formulation (HJHF) developed by Himalaya 

Wellness Company, Bengaluru, India composed of mainly Boswellia serrata (Shallaki), Cissus quadrangularis 

(Asthisamhara), Zingiber officinale (Shunti), Ananas comosus (Ananas) fortified with glucosamine, and methyl 

sulfonyl methane. 

2.2 Ethical committee approval 

The present study was conducted according to guidelines laid down for the care and use of animals, and the 

study protocol was approved by the Institutional Animal Ehtics committee, Himalaya Wellness Company, 

Bangalore (Protocol No. AHP-SA-12-21). 

 

2.3 Study subjects 

A total of 10 clients owned dogs of different breed presented to Curative Pet Clinic in Bengaluru with history of 

hip dysplasia (unilateral or bilateral), osteoarthritis, joint effusion, lameness, and sprain were enrolled into the 

study. The age of selected dogs was between 2 to 9.5 years. The study details, treatment plan, outcomes and 
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other pros and consequences were explained to the pet owner, and the consent was obtained before enrolled 

them into the study.  

2.4 Study design and experimental details: 

10 eligible client’s owned dogs were selected in one group (G1) and supplemented with HJHF 1 tablet daily 

along with standard treatment till complete recovery. Based on the severity of disease, dogs were treated with 

steroids, NSAIDs (Meloxicam Inj.), or pentoses. Meloxicam Inj. was administered initially as a single dose at 

0.2 mg/kg body weight intravenously or subcutaneously followed by, after 24 hours, Meloxicam oral suspension 

at the daily dose of 0.1mg/kg body weight, either mixed with food or placed directly in the mouth. Concurrently, 

if there are any crusts due to injury on the skin are gently removed with a brush and cleaned with sterile saline 

solution and wiped with dry sterile cotton.   

2.5 Evaluation of study parameters 

2.5.1 Clinical condition 

The changes in scores of clinical condition assessment parameters viz. lameness, joint mobility, pain on 

palpation, weight bearing, and overall clinical condition were evaluated following supplementation of HJHF in 

order to assess the efficacy of HJHF in management osteoarthritic joint disorders, hip dysplasia, and fractures in 

dogs according to the grading system described in Table 1.13 

 

Table 1: Clinical condition assessment parameters grading system 

Parameters Description Score 

A. Lameness 

Walks normally 1 

Slightly lame when walking 2 

Moderately lame when walking 3 

Severely lame when walking 4 

Reluctant to rise and will not walk more than five paces 5 

B. Joint Mobility  

Full range of motion 1 

Mild limitation [10–20%] in range of motion; no crepitus 2 

Mild limitation [10–20%] in range of motion; with crepitus 3 

Moderate limitation [20–50%] in range of motion; ±crepitus 4 

Severe limitation [>50%] in range of motion; ±crepitus 5 

C. Pain on Palpation 

None 1 

Mild signs: dog turns head in recognition 2 

Moderate signs: dog pulls limb away 3 

Severe signs: dog vocalises or becomes aggressive 4 

Dogs will not allow palpation 5 

D. Weight-bearing 

Score 

 

Equal on all limbs standing and walking 1 

Normal standing: favors affect limb when walking 2 

Partial weight-bearing standing and walking 3 

Partial weight-bearing standing; non-weight-bearing walking 4 

Non-weight-bearing standing and walking 5 
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E. Overall Score of 

Clinical Condition 

Not affected 1 

Mildly affected 2 

Moderately affected 3 

Severely affected 4 

Very severely affected 5 

 

2.5.2 Clinical examination 

The changes in scores of clinical examination assessment parameters viz. lameness, pain, reluctance to exercise, 

reluctance to climb upstairs, altered behavior, altered gait, altered range of motion (ROM), joint effusion, joint 

thickening, inactivity/stiffness, and muscle atrophy were evaluated following supplementation of HJHF in order 

to assess the efficacy of HJHF in management osteoarthritic joint disorders, hip dysplasia, and fractures in dogs 

according to the grading system described in the Table 2. 

 

Table 2: Clinical examination parameters grading system 

Parameters Description Score 

A. Lameness Score 
Present 2 

Absent  1 

B. Pain Score 
Present 2 

Absent  1 

C. Reluctance to Exercise Score 
Yes 2 

No 1 

D. Reluctance to Climb Upstairs Score 
Yes 2 

No 1 

E. Altered Behavior Score 
Yes 2 

No 1 

F. Altered Gait Score 
Yes 2 

No 1 

G. Altered Range of Motion of Score 
Yes 2 

No 1 

H. Joint Effusion Score 
Present  2 

Absent 1 

I. Joint Thickening Score 
Present  2 

Absent 1 

J. Inactivity / Stiffness Score 
Yes 2 

No 1 
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K. Muscle Atrophy Score 
Present  2 

Absent 1 

 

Both clinical condition and clinical examination assessment parameters were assessed before 

supplementation (day 0) and subsequently on day 15, day 30, day 45, day 60, day 75, and day 90. 

 

2.6 Assay of biochemical parameters 

The blood sample (approximately 2ml) was collected in plain centrifuge tube (vacutainer tube) and serum was 

separated and stored at -20°C until assay of biochemical parameters. The blood sample was collected from the 

jugular vein of dogs.  

The complete blood count and assay of serum biochemical parameters viz. creatinine, blood urea nitrogen 

(BUN), serum glutamic pyruvic transaminase (SGPT), serum glutamic oxaloacetic transaminase (SGOT), and 

alkaline phosphatase (ALP) were measured by using standardized kit-based assay methods.  

2.7 Statistical analysis 

The data are expressed as Mean ± SD. Data were subjected to one-way ANOVA followed by Dunnett’s multiple 

comparison post-hoc test to draw the comparison between before treatment (day 0) and during the days of 

treatment i.e. day 15, day 30, day 45, day 60, day 75, and day 90. Students t-test was used to compare completed 

blood count and serum biochemical parameters between before and after supplementation of HJHF. p≤0.05 was 

considered as statistically significant.  

 

III. RESULTS 

The findings of clinical condition assessment parameters viz. lameness, joint mobility, pain, and weight-bearing 

scores significantly (p<0.05) decreased as early as from day 30 following supplementation of HJHF along with 

standard treatment. However, complete recovery of dogs from respective clinical conditions was observed 

following 90 consecutive days supplementation of HJHF. Consequently, the overall clinical condition score was 

significantly (p<0.001) improved as early as on day 30 and returned to normalcy on day 90 (Table 3). 

Table 3: Supplementation effect of HJHF on clinical condition assessment parameters  

Parameter Day 0 Day 15 Day 30 Day 45 Day 60 Day 75 Day 90 

Lameness 

score 
5.00 ± 0.00 4.30 ± 0.48 

***2.60 ± 

1.78 

***2.60 ± 

1.26 

***1.60 ± 

0.70 

***1.40 ± 

0.70 

***1.00 ± 

0.00 

Joint mobility 

score 
4.50 ± 0.53 4.50 ± 0.53 

***2.40 ± 

1.51 

***2.40 ± 

0.97 

***1.50 ± 

0.53 

***1.20 ± 

0.42 

***1.00 ± 

0.00 

Pain on score 4.20 ± 0.92 4.00 ± 1.05 
***2.30 ± 

1.42 

***2.10 ± 

1.20 

***1.50 ± 

0.53 

***1.10 ± 

0.32 

***1.00 ± 

0.00 

Weight-bearing 

score 
3.70 ± 1.42 3.20 ± 1.75 

*2.60 ± 

1.78 

***2.00 ± 

1.05 

***1.50 ± 

0.53 

***1.10 ± 

0.32 

***1.10 ± 

0.32 

Overall clinical 

condition score 
4.00 ± 1.05 3.90 ± 0.99 3.60 ± 0.84 

***2.90 ± 

0.32 

***1.30 ± 

0.48 

***1.20 ± 

0.42 

***1.10 ± 

0.32 

Values are expressed as Mean ± SD; n=10 
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*p<0.05 and ***p<0.001 as compared to day 0 based on repeated measures one-way ANOVA followed by 

Dunnett’s multiple comparison post-hoc Test 

 

The scores of clinical examination parameters viz. lameness, pain, reluctance to exercise & climbing upstairs, 

altered behaviour, altered gait, altered ROM, joint effusion, joint thickening, and muscle atrophy were 

significantly improved (p<0.001) as early as 30 consecutive days supplementation of dogs with HJHF along 

with standard treatment. However, complete alleviation from respective clinical examination parameters was 

observed following 90 consecutive days supplementation of HJHF along with standard treatment in dogs (Table 

4). 

 

Table 4: Supplementation effect of HJHF on clinical examination assessment parameters  

Parameter Day 0 Day 15 Day 30 Day 45 Day 60 Day 75 Day 90 

Lameness  

Score 
1.90 ± 0.32 

***1.40 ± 

0.52 

***1.30 ± 

0.48 

***1.20 ± 

0.42 

***1.10 ± 

0.32 

***1.10 ± 

0.32 

***1.10 ± 

0.32 

Pain on Palpation 

Score 
2.00 ± 0.00 1.90 ± 0.32 

***1.50 ± 

0.53 

***1.20 ± 

0.42 

***1.20 ± 

0.42 

***1.10 ± 

0.32 

***1.00 ± 

0.00 

Reluctance to 

Exercise Score 
2.00 ± 0.00 1.90 ± 0.32 

***1.20 ± 

0.42 

***1.00 ± 

0.00 

***1.00 ± 

0.00 

***1.00 ± 

0.00 

***1.00 ± 

0.00 

Reluctance to Climb 

Upstairs Score 
2.00 ± 0.00 1.90 ± 0.32 

***1.40 ± 

0.52 

***1.10 ± 

0.32 

***1.10 ± 

0.32 

***1.10 ± 

0.32 

***1.10 ± 

0.32 

Altered Behavioural 

Score 
2.00 ± 0.00 

***1.50 ± 

0.53 

***1.00 ± 

0.00 

***1.00 ± 

0.00 

***1.00 ± 

0.00 

***1.00 ± 

0.00 

***1.00 ± 

0.00 

Altered Gait Score 2.00 ± 0.00 
***1.40 ± 

0.52 

***1.20 ± 

0.42 

***1.20 ± 

0.42 

***1.10 ± 

0.32 

***1.10 ± 

0.32 

***1.10 ± 

0.32 

Altered Range of 

Motion Score 
1.90 ± 0.32 1.60 ± 0.52 

**1.40 ± 

0.52 

***1.20 ± 

0.42 

***1.10 ± 

0.32 

***1.10 ± 

0.32 

***1.10 ± 

0.32 

Joint Effusion Score 2.00 ± 0.00 1.80 ± 0.42 
***1.40 ± 

0.52 

***1.10 ± 

0.32 

***1.10 ± 

0.32 

***1.00 ± 

0.00 

***1.00 ± 

0.00 

Joint Thickening 

Score 
1.90 ± 0.32 1.60 ± 0.52 

***1.30 ± 

0.48 

***1.10 ± 

0.32 

***1.10 ± 

0.32 

***1.10 ± 

0.32 

***1.10 ± 

0.32 

Inactivity / Stiffness 

Score 
1.80 ± 0.42 1.80 ± 0.42 

***1.30 ± 

0.48 

***1.00 ± 

0.00 

***1.00 ± 

0.00 

***1.00 ± 

0.00 

***1.00 ± 

0.00 

Muscle Atrophy Score 1.90 ± 0.32 *1.60 ± 0.52 
***1.10 ± 

0.32 

***1.00 ± 

0.00 

***1.00 ± 

0.00 

***1.00 ± 

0.00 

***1.00 ± 

0.00 

Lameness  

Score 
1.90 ± 0.32 

***1.40 ± 

0.52 

***1.30 ± 

0.48 

***1.20 ± 

0.42 

***1.10 ± 

0.32 

***1.10 ± 

0.32 

***1.10 ± 

0.32 

Values are expressed as Mean ± SD; n=10 

*p<0.05, **p<0.01, and ***p<0.001 as compared to day 0 based on repeated measures one-way ANOVA 

followed by Dunnett’s multiple comparison post-hoc Test. 
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The neutrophil (%) was significantly (p<0.05) reduced after supplementation of HJHF. However, there was no 

significant (p>0.05) effect on other complete blood count parameters and serum biochemical parameters were 

observed after supplementation of HJHF in dogs (Table 5). 

 

Table 5: Supplementation effect of HJHF on complete blood count and biochemical parameters 

Parameters Before Supplementation After Supplementation 

RBC, mill/μm3 6.56 ± 0.72 6.60 ± 0.67 

Hb, g/dL 15.63 ± 3.91 14.90 ± 2.06 

MCV, μm3 63.71 ± 2.52 63.74 ± 2.77 

MCHC, % 22.52 ± 0.91 22.64 ± 0.88 

PCV, % 41.82 ± 4.56 42.44 ± 4.77 

TLC, Cells/μL 10560.00 ± 3390.04 10940.00 ± 3820.52 

Neutrophils, % 65.30 ± 5.55 *64.70 ± 5.97 

Lymphocytes, % 28.90 ± 5.52 28.90 ± 6.01 

Eosinophils, % 3.90 ± 0.70 3.60 ± 1.02 

Monocytes, % 2.10 ± 0.30 1.80 ± 0.98 

Platelet Count, lakh 2.33 ± 0.46 2.58 ± 0.45 

Creatinine, mg/dL 2.47 ± 4.19 1.19 ± 0.41 

Blood urea nitrogen, mg/dL 13.86 ± 2.69 13.98 ± 2.98 

SGPT, U/L 53.30 ± 48.61 64.20 ± 63.80 

SGOT, U/L 63.90 ± 48.07 72.80 ± 60.77 

ALP, U/L 145.10 ± 19.11 150.90 ± 20.11 

 Values are expressed as Mean ± SD; n=10 

*p<0.05 based on paired t-test  
 

IV. Discussion 

The primary aim of this study was to evaluate the safety and effectiveness of HJHF in managing osteoarthritic 

joint disorders, hip dysplasia, and fractures in dogs. The findings indicated that HJHF was safe and well-

tolerated at the recommended usage quantity, with no significant changes observed in complete blood count or 

serum biochemical parameters. The improvement seen in dogs with hip dysplasia, osteoarthritis, and other joint-

related conditions following HJHF supplementation may be attributed to the anti-arthritic, antirheumatic, anti-

inflammatory, and analgesic properties of its herbal constituents namely Boswellia serrata, Cissus 

quadrangularis, Zingiber officinale, and Ananas comosus. 

Evidence from the literature suggests that Z. officinale possesses notable anti-inflammatory and analgesic 

properties. Drozdov et al., reported that extracts of Z. officinale exhibited analgesic effects comparable to 

Diclofenac 100mg in patients with OA.14 Additionally, other studies have shown that the analgesic effects of Z. 
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officinale extracts were similar to those of Ibuprofen and Indomethacin, with improvements in pain scores 

observed across all three treatments.15-17 Srivastava and Mustafa demonstrated that powdered Z. officinale 

exerted a therapeutic effect in musculoskeletal and rheumatic conditions by inhibiting the cyclooxygenase and 

lipoxygenase pathways in synovial fluid.18  

Furthermore, in a carrageenan-induced paw edema rat model, Hassan et al., found that oral administration of 

aqueous Z. officinale extract at 400 mg/kg body weight led to a significant reduction (p<0.001) in paw edema 

compared to the control group. They further reported that gingerol, shogaol, and related compounds in Z. 

officinale suppress prostaglandin and leukotriene biosynthesis by inhibiting 5-lipoxygenase and prostaglandin 

synthetase, confirming its anti-inflammatory effects.11 Other researchers have also documented that gingerol and 

shogaol inhibit the production of pro-inflammatory cytokines, including IL-1, TNF-α, and IL-8.19,20 

Research reports indicate that A. comosus has diverse medicinal properties, including anti-inflammatory,21 

antirheumatic,22 and immunomodulatory effects.23 Kargutkar and Brijesh confirmed its anti-inflammatory 

activity by demonstrating that A. comosus leaf extract inhibited carrageenan-induced paw edema in rats. They 

proposed that the mechanism involves inhibition of protein denaturation, suppression of proteinase activity, and 

reduced synthesis of TNF-α, IL-1β, PGE2, and ROS.12 Bromelain, a key compound found in the fruit and stem 

of A. comosus, has been extensively studied and reported to exhibit anti-inflammatory and analgesic effects.24-26 

Furthermore, Akhtar et al., demonstrated that treatment with a combination of bromelain, trypsin, and rutin 

produced pain and inflammation reduction comparable to Diclofenac.27 

A systematic review and meta-analysis by Yu et al. reported that B. serrata and its extracts can alleviate pain, 

reduce WOMAC (Western Ontario and McMaster Universities Arthritis Index) scores for pain and stiffness, and 

improve joint function. They concluded that B. serrata is a safe and effective treatment option for OA, 

recommending a minimum treatment duration of four weeks.9 These findings align with the outcomes of the 

current study. 

Boswellic acids, the active constituents of B. serrata, have been shown to possess potent pharmacological 

activity in treating inflammatory conditions such as rheumatoid arthritis, chronic bronchitis, asthma, and 

inflammatory bowel disease. Among these, 3-O-Acetyl-11-keto-beta-boswellic acid (AKBA) is particularly 

noteworthy for its strong inhibitory action on 5-lipoxygenase (5-LOX).9 Clinical studies have demonstrated that 

B. serrata extract provides anti-inflammatory and anti-arthritic benefits while also improving pain and physical 

function.28-30 In-vitro studies further revealed that B. serrata extract can inhibit the expression of inflammatory 

mediators such as adhesion molecules.31-33 

C. quadrangularis is a well-established herbal remedy for bone-related disorders. Multiple studies, involving 

both animal models and human subjects, have confirmed its role in treating bone fractures, osteoporosis, and 

maintaining bone density. These studies suggest that the plant contains unidentified anabolic steroids that act 

through estrogenic receptors in bone tissue, thereby promoting early ossification and bone remodeling. This 

activity enhances metabolism and facilitates the rapid absorption of essential minerals such as calcium, sulfur, 

and strontium by osteoblasts.34 

The methanolic extract of C. quadrangularis has demonstrated significant analgesic and anti-inflammatory 

properties. In mice, it notably reduced acetic acid-induced writhing and significantly decreased licking time 

during both phases of the formalin test, indicating both central and peripheral analgesic effects. In rats, it 

inhibited edema formation induced by ethyl phenylpropionate, carrageenan, and arachidonic acid, further 

supporting its anti-inflammatory potential.35 

Furthermore, ethanolic extract of C. quadrangularis was also evaluated for analgesic, anti-inflammatory, and 

antipyretic activities in albino rats. Results showed a significant decrease in carrageenan-induced edema and 

effective pain relief in the formalin test, suggesting both central and peripheral mechanisms of action.36 

Similarly, studies using ethyl acetate extracts reported strong inhibition of lipopolysaccharide (LPS)-induced 

nitric oxide (NO) production. The extract suppressed mRNA expression and inducible nitric oxide synthase 

(iNOS) proteins, with its inhibitory effects reversed by the HO-1 inhibitor zinc protoporphyrin IX (ZnPP), 

highlighting a specific mechanism of action.37 
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V. CONCLUSION 

The findings of this preliminary study demonstrated that supplementation of the “Herbal Joint Health-care 

Formulation” along with regular feed contributed to maintaining joint health and mobility in dogs. The 

formulation supports overall musculoskeletal wellness through its natural ingredients known for promoting 

flexibility, strength, and comfort. Therefore, supplementation of Herbal Joint Health-care Formulation at 1 tablet 

daily may be recommended as a nutritional feed supplement for dogs to help maintain healthy joints and support 

normal movement. Further studies are warranted to explore its role in long-term joint health and overall 

wellbeing in canines.  
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