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Background: Knee-osteoarthritis (KOA) is a degenerative joint disease. Elevated level of aldolase-
A (AldoA) in serum indicates skeletal muscle damage in KOA. The present study was attempted to 
normalize the elevated level of AldoA by topical phytotherapeutic protocol correlated with leg-
anatomy, body mass index (BMI), pain, stiffness and physical function and the Kellgren-Lawrence 
(KL) grading-systems. 
Methods: Baseline data from144 patients (61.80% females) with KOA aged 40-75 years old were 
recruited in this cross-sectional study. Bilateral anatomy of  legs including the gap at the knee between 
the short head of the biceps femoris and the surface of the bed, diameter of muscles 4cm above and 
below the patella, angles of straight leg raising, flexion and extension in different positions and BMI 
were measured using appropriate instruments. AldoA was estimated in serum. The KL grading-
system of radiographic KOA and overall pain under VAS and pain, stiffness and physical function 
under WOMAC index were also evaluated. All the parameters were compared between the baseline 
and post-42 days of treatment. 
Results: The anatomical features were observed symmetry in both legs at the end of the 42nd session 
with highly statistical significance (P<0.0001). The significant changes were also observed in VAS 
(P<0.00001), WOMAC index (P<0.001), AldoA level (P<0.0001), BMI (P<0.0001) and improvement 
of KL grading systems was noted for both knee-joints.  
Conclusion: The functional improvements of skeletal muscles confirmed with normalization of 
elevated AldoA level, leg-anatomical measurements, BMI, VAS, WOMAC index and KL grading 
systems of radiographic KOA due to the effects of phytochemicals present in phytoextracts. 
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INTRODUCTION_____________________
Knee-osteoarthritis (KOA) is a painful degenerative joint 
disease around the world. There are a number of risk factors 
associated with KOA, including obesity, age, and previous 
joint trauma.[1] An effective and reliable method for diagnosis 
and prognosis is needed, with increased demands on health 
services worldwide. The biochemical parameters may be the 
diagnostic and prognosis tool for early detection of KOA 
besides confirming with X-ray or MRI images at advance 
stage of KOA.[2] 

Radiography is commonly used to aid in the diagnosis of 
KOA. The Kellgren-Lawrence (KL) grading system of 
radiographic KOA is one method commonly used to assess 
the severity of case..[3]However, radiographic imaging is an 
effective tool to detect the KOA along with elevation of 
biochemical markers such as Aldolase-A (AldoA) in serum, 
can be monitored in KOA.[4] Because KOA can take years 
and even decades to develop, finding biochemical markers 
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like AldoA associated with KOA is a wise-full idea. As this 
can be used to diagnose and predict prognosis in patients in 
ways that radiography cannot, therefore, be early indicators 
of patients at risk of developing KOA. 
Serum AldoA is a biochemical marker, which is increased 
due to many diseases viz. heart diseases, renal disease etc. 
also skeletal muscle disease viz. osteoarthritis (OA), 
muscular dystrophy, bone erosion bursitis etc. The 
biochemical parameters with special reference to AldoA for 
detection the several diseases has already been established 
by researchers. This parameter is well-known in disease 
diagnosis and drug development but researchers have 
documented with other parameters.[2, 3-4] In other way, these 
biochemical biomarkers also help to monitor the decreasing 
level during the therapy by oral application of drugs.[5-7] The 
normal AldoA level in blood is high between 0-2 years (<16 
U/L), is reduced to (<8 U/L) between age group of 03-16 
years and further reduced between ages 17 onwards to (<7.6 
U/L).[8] It was already reported that an AldoA blood test is 
used to identify damaged structures to organs. Generally, 
AldoA is expressed in muscles and increased level may be 
seen in conditions such as damage to the skeletal muscles, 
muscular dystrophy, and osteoarthritis, related to 
inflammatory state of the muscles.[9-12] Therefore, the 
measurement of AldoA levels can help to pinpoint the 
specific cause of disease. The AldoA level will be normal 
where muscle weakness is caused by neurological disease, 
but will remain high in case of muscular disease, such as 
muscular dystrophy. In osteoarthritis, degeneration of 
muscles take place.[11-13] Till date there is no medication 
available for controlling higher level of AldoA in blood of KOA 
patients. 
It has attempted earlier that increased AldoA activity in blood 
and decreased after completion of topical application of 
natural chemicals (phytochemicals) as four medicinal plants 
extract from Calotropis gygantea, Cisssus quadrangularis, 
Heliotropium indicum and Rose marry.[14] According to 
Ganguly,[14] this is a novel technique and observed first time 
with the help of aqueous phytoextraction as remedial 
measures. The aqueous extracts from plants have already 
been used for treatment traditionally and this knowledge has 
implicated in medicinal usage for the prevention of several 
diseases after experimenting in microbes and animals and 
ultimately in human body[14-17] but research works have been 
reported for the oral usage with plant extracts in case of 
osteoarthritic treatment[18-24] except in the study of mice.[25] 
An established research work when phytochemicals applied 
topically, phytoconstituents help in normalization of 
anatomical derangement in knee-joints supported by 
radiological images [13] but no one has not been reported 
before that AldoA can be in a normal range after the topical 
application of phytoconstituents of above-mentioned plants 
along with other two phytoextracts viz, 90% bowsellic acid 
and 20% nano-curcumin (collected from M/S AmbePhyto 
Extracts Private Limited, New Delhi).[26] 
 
The present study, for the first time, is to establish that KOA 
can be healed with normalization of AldoA level supported by 
anatomical measurements of different parameters in KOA 
patients along with imaging marker by using 
phytoconstituents of above-mentioned plants along with 
other two phytoextracts (90% bowsellic acid and 20% nano-
urcumin)[26] mixed with sesame oil and beehive wax by 
specialized treatment protocol.[14-17, 26] 

METHODS__________________________ 
Recruitment of patients 
A  total of  261 patients  (168 females and  93 males) aged 
40-75 years old who were treated at OPTM Health Care (P) 
Ltd. centres in Kolkata, Delhi, Mumbai and Pune, India from 
November,2014 to December,2015 were evaluated in this 
study. Approval was obtained from OPTM Research Institute 
Ethics Committee for the study. This Institute is registered 
with the Government. An Institutional review board-approved 
consent form for physical examinations, blood samples 
collections and knee joints images (X- rays, CT scan or MRI) 
was required for the study and was signed by all patients in 
the first phase of screening procedure.  
Exclusion criteria 
One hundred seventeen of  261 participants were excluded 
for having another pathological condition that could explain 
the existing symptoms, such as rheumatic diseases (n=11), 
osteochondritis diseases (n=6),  inter-articular fractures 
(n=7), congenital dysplasia (n=5), ridiculer syndrome (n=3), 
joint symptoms caused by malignant tumors (n=4), Baker's 
cyst (n=1), Perthes disease (n=2), Plico syndrome (n=1), 
dermatomyositis and polymyositis diseases (n=7), 
iliopectineal or trochanteric bursitis (n=6), ischemic bone 
necrosis and ligament or meniscus damage (n=5). The 
flowing additional exclusion criteria were considered: 
patients with multiple drug dependence (n=9), surgical 
implants (n=10), a pacemaker (n=7), a history of cancer, 
including caranomatosis and granulocytic leukemia (n=7), 
patients with cuts, wounds, or any type of chronic skin 
disease (n=9), a history of severe neurological diseases 
(n=6), a history of chronic liver and heart diseases (n=4) and 
patients who did not agree to a physical evaluation and/or 
attend weekly follow-up visits (n=7). 
Study design 
After analyzing the exclusion criteria, the remaining 144 
subjects (89 females and 55 males) complaints of pain, or 
visible inflammation or stiffness and strength of legs  and 
radiographs score at the baseline and  after 42nd session 
using KL grading systems with signs of KOA as evidenced 
by X-ray, CT scan or MRI reports were evaluated. Separate 
evaluations were performed for subjects regarding various 
complaints and supplements taken to diminish pain or 
improve fitness.  
Evaluation of anatomical parameters 
The author had previously elaborated and exhibited the 
various anatomical measurements required for the signs of 
musculo-sketetal and nervous system damage associated 
with KOA. [14,30]For the purpose of this study, all patients were 
examined and analyzed the followings at the baseline and at 
the end of 42nd session of treatment in the clinic: 
measurements of bilateral gap of  knees between the point 
of short head of the biceps femoris at the lateral knee joint 
and the surface of the bed while supine (KGB), bilateral 
diameters of the muscles 4cm above the patella (DAP), 
bilateral diameters of the muscles 4cm below the patella 
(DBP), bilateral straight leg raising (SLR), bilateral angles of 
flexion in supine, prone and standing positions (KFS, KFP 
and KFSt respectively) and bilateral angles of extension in 
supine, prone and standing positions (KES, KEP and KESt 
respectively). 
A meter scale was used to measure KGB, and agoniometer 
was used for straight leg raising, flexion and extension 
measurements in accordance with the American Academy of 
Orthopaedic Surgeons (AAOS).[31] DAP and DBP 



www.iabcr.org                                                                      Ganguly A: The role of phytotherapy for normalization of elevated level of aldolase-A in KOA. 
 

International Archives of BioMedical And Clinical Research                                                                           Vol 4 | Issue 3 | July – September  2018 38 

 

measurements were performed using a meter tape. The 
methods of measurements had already elaborated in the 
earlier studies.[32] Measurements of difference between legs 
were also performed to identify inflammations/swellings, 
muscular wasting and bone deformities. 
 
Estimation of AldoA in blood 
A 5-ml blood sample was collected in a plain vial from each 
participant with KOA in a plan vial.  To obtain serum, the 
blood samples were then centrifuged at 1000xg for 10 
minutes at 40 C. Finally, the serum contents AldoA was 
analysed for both female and male patients those who are 
not taken any measures, supplements or injections or 
arthrocentesis to reduce pain, inflammation, stiffness and 
also for improvement of skeletal muscles at the baseline, at 
the end of 21st session and 42nd session in the clinic 
respectively. AldoA were quantitatively assessed using an 
ALDOLASE (ALS) RX MONZA AD 189 kit (Randox 
Laboratories Ltd, Antrim, UK) based on a photometric assay 
at a wavelength of 340nm having the reference range of <7.6 
U/L. The kit was developed according to the method reported 
by Feissli.[32] All the blood tests were conducted under the 
supervision of the Chief Biochemist in the Galaxy Medical 
centre, an ISO 9001:2015 Certified Lab having the 
Registration No. L/004-(05)-15/0129 under the W.B Clinical 
Establishment Act, 1950. 
Evaluation of Visual analogue scale (VAS) 
The sensation of pain felt during the last 48 hours under 
VAS[33-34] of each patient was measured at the baseline and 
at the end of 42nd session in the clinic. 
Evaluation of pain, stiffness and functional disability 
score under WOMAC osteoarthritis index 
The assessments of pain, stiffness and physical function of 
each patient have felt during the last 48 hours were 
evaluated using the Western Ontario and McMaster 
Universities Osteoarthritis Index (WOMAC Index) [35] at the 
baseline and at the end of 42nd session in the clinic. 
Evaluation of Body mass index (BMI) 
The body weight (kg) was measured without shoes or heavy 
clothes of all patients using electronic scale at the baseline 
and at the end of 42ndsession in the clinic. Height (meter) of 
all patients was also measured without shoes by a wall-
mounted stadiometer at the baseline and at the end of 42nd 
session. The body mass index (BMI, kg/m2) was calculated 
for all patients (overall and sex-specific) with KOA based on 
measured heights and weights. 
Evaluation of Knee-joints images 
The X-rays for anterior-posterior (AP) view of both knee joints 
in standing position  of 144 patients were evaluated  at the 
baseline and 42nd session using  the Kellgren-Lawrence (KL) 
grading system. [3] 
 

Preparation of paste of phytochemicals extraction from 
Indian medicinal plants 
The medicinal plants (Cissus quadrangularis, Heliotropium 
indicum and Calotropis  gigantea) extraction in water was 
carried out as per previous study followed by the method of 
Ganguly.[14-15,26] Presently, the mixtures of previously 
described medicinal plants and Boswellia serrata as 90% 
boswellic acid and 20% nano-curcumin (collected from M/S 
Ambe Pyto Extracts Pvt. Ltd, New Delhi) were mixed with 
virgin sesame oil (extracted from seeds at room temperature) 
and then made a paste by using beehive wax without any  
 
 

preservative.[14] 
Treatment protocol 
The treatment protocol is based on the aims, principles and 
theories, accessories and mode of stimuli used in the 
therapy, effects of chemical, mechanical, thermal and 
electrical stimuli used in the treatment protocol, the specific 
programmed postural positions for the regimentation of 
neuromuscular strength required in the therapy and period of 
treatment were elaborated in details with necessary 
photographs in the previous studies.[14-16, 30] 
 
External study reviewers 
All results and data were evaluated by an external reviewing 
panel consisting of a biochemist, a biostatistician, a 
radiologist, two physiotherapists and a general medical 
practitioner, none of whom were in contract with the patients.   
Statistical analysis 
Statistical analysis was done by using software (Microsoft 
Windows 10, Excel, version 2016) for student-t test to 
determine significant values at P<0.05 level were done 
among two variables for measuring improvement parameters 
of osteoarthritic disorder patients separately for right and left 
legs for combined patients, males and females separately. 
The comparison was done between baseline and after 42nd 
session of phytotherapeutic treatment. 
   
RESULTS___________________________  
Patients demographic data 
The demographic data and baseline characteristic of 144 
patients (89 females and 55 males) who were not being 
treated by any oral medications; injections; massage with 
any type of herbal gels; and any type of alternative 
interventions or treatments for diminishing pain or 
inflammation, for muscle relaxation, or to improve of the 
skeletal muscles during the last one month and had not 
undergone arthrocentesis within three months prior to the 
blood tests are shown in Table 1. All the patients were 
suffering with KOA confirmed with X-rays or MRI and 
evaluated with KL grading system. 
Improvement of pain sensation under Visual analogue 
scale & WOMAC Index 
Table 2A shows that the level of pain was observed to be 
substantially improved at the end of 42nd session of treatment 
for combined-sex, female-only and male-only. The 
standardized mean differences (SMDs) and 95% confidence 
intervals (CIs) for the right and left legs were 61.03(59.33 to 
62.74) mm and 71.64 (69.07 to 74.21) mm respectively for 
combined-sex, 6.45 (58.10 to 62.80) mm and 69.26(65.92 to 
72.60)mm respectively for female-only and 61.98(59.71 to 
64.25)mm and 75.49(71.51 to 79.49)mm respectively for 
male-only. All data were observed with highly significant 
differences (p<0.0001) when compared with the baseline. 
The Pearson correlation coefficients (r) between the baseline 
and at the end of 42nd session of treatment for the right and 
left legs of combined-sex were r=0.913 and r=0.908 
respectively, for females-only r=0.929 and r=0.882 
respectively and for male-only r=0.902 and 0.939 
respectively along with p<0.0001 level. 
The level of improvement of pain, stiffness, physical function 
and overall under the WOMAC Osteoarthritis Index for 
combined-sex, female-only and male-only were recorded in 
Table 2B. The  Pearson  correlation  coefficients (r)  between  
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Table 1.  Demographic Data and Baseline Characteristics of 
Patients 

 Total Female Male 

No of Patients (%) 144 89 (61.81) 55 (38.19) 

Mean age in years (SD) 59.42 
(8.07) 60.23 (8.17) 58.12 (7.73) 

Mean BMI in kg/m² (SD) 31.49 
(6.57) 31.82 (6.17) 30.85 (7.12) 

Mean symptom duration in 
years (SD) 5.90 (2.21) 5.75 (2.37) 6.15 (1.89) 

Indian Ethnic Group (%) 

Bengali 44  (30.56) 32 (35.94) 12 (21.82) 

Gujarati 10 (6.95) 3 (3.37) 7 (12.73) 

Marwari 18 (12.50) 12 (13.48) 6(10.91) 

Marathi 19 (13.19) 10 (11.23) 9 (16.36) 

Tamil 12 (8.33) 8(8.99) 4 (7.27) 

Punjabi 16 (11.11) 9 (10.11) 7(12.73) 

Shindhi 13 (9.03) 8 (8.99) 5 (9.09) 

North East India 12 (8.33) 7(7.86) 5(9.09) 

Dietary Habit (%) 

Vegetarian 81(56.25) 47 (52.81) 34 (61.82) 

Non - Vegetarian 63 (43.75) 42 (47.19) 21 (38.18) 

Kellgren- Lawrence System for classification of KOA(%) 

≥ Grade 2 8 (5.56) 6 (6.74) 2 (3.64) 

≥ Grade 3 37 (25.69) 18 (20.23) 19 (34.54) 

≥ Grade 4 99 (68.75 65 (73.03) 34 (61.82) 

Multiple Complaints or Comorbidities (%) 

Constipation 98 (68.06) 64 (71.91) 34 (61.82) 

Acidity & Reflux 89 (61.81) 47 (52.81) 42 (76.36) 

Insomnia 132 (91.67) 80 (89.89) 52 (94.55) 

Varicose Vein 79 (54.86) 38 (42.70) 41 (74.54) 

Urinary Incontinence 129 (89.58) 76 (52.78) 53 (96.36) 

Crepitus during knee flexion 75 (52.08) 46 (31.94) 29 (52.73) 

Morning stiffness (<30 min) 128 (88.89) 87 (97.75) 41 (74.54) 

Work Status (%) 

Employed fulltime 34 (23.61) 13 (14.61) 21 (38.18) 

Employed part time 10 (6.95) 5 (5.62) 5 (9.09) 

Housewife / Home- maker 39 (27.08) 39  (43.82) Nil 

Retired 41 (28.47) 28 (31.46) 13 (23.63) 

Self employed 20 (13.89) 4 (4.49) 16 (29.09) 
 

Marital status (%) 
Single 10 (6.95) 4 (4.49) 6 (10.91) 

Married 86 (59.72) 61 (68.54) 25 (45.45) 

Separated 12 (8.33) 5 (5.62) 7 (12.73) 

Divorced 11 (7.64) 7 (7.87) 4 (7.27) 

Widowed 25 (17.36) 12 (13.48) 13 (23.64) 
the baseline and at the end of 42 days of therapy under pain 
subscale, stiffness subscale, physical function subscale and 
overall under WOMAC Index were for combined-sex0.872, 
0.949,0.967, and 0.967 respectively, for female-only 0.895, 
0.946, 0.963, and 0.943 respectively and for male-only 
0.896, 0.948,  0.974,  and   0.974   respectively   along   with   
highly  significant value (p<0.0001) in each case. 
Improvement of bilateral KGB, DAP, and DBP  
Table 3A shows the improvement of the anatomical 
measurements of KGB, DAP, and DBP after the 42 days of 
treatment due to strength of skeletal muscles. The 
standardised mean differences (SMD), 95% confidence 

intervals (CIs) and the strong to moderate and weak Pearson  
correlation  coefficients (r) between  the baseline and  
improved skeletal muscles at the end of 42nd session of 
treatment in the right and left legs (overall and sex-wise) were 
all highly significant (p=0.0001). 
Improvement of bilateral straight leg raising and range of 
motions 
The improvement of risk factors and the values for SLR, KFS, 
KFP, and KFSt, comparing with baseline and after 42nd 
session of treatment for combined-sex, female-only and 
male-only were shown in Table 3B.The increased level of 
SMDs with 95%CIs and the weak to moderate Pearson 
correlation coefficients (r) between the baseline and at the 
end of 42nd session of treatment in the right and left leg of 
SLR, KFS, KFP and KFSt were extremely significant 
(p=0.0001) in case of combined-sex, females-only and male-
only. The improvement of risk factors and the values for KES, 
KEP and KESt, comparing with baseline and 42nd session of 
treatment for combined-sex, female-only and male-only were 
shown in Table 3C. The decreased level of SMDs with 
95%CIs and the weak to moderate Pearson correlation 
coefficients (r) in the  right and left legs of KES, KEP and 
KESt were also highly significant (p=0.0001) for both overall 
and separately by gender. 
Improvement of AldoA Level 
The decreased level of AldoA at 21st session and at 42nd 
session during damage of skeletal muscles in KOA for 
combined-sex, female-only and male-only, compared with 
the values of the baseline and at the decreased level of 
improvement after 21st session and at the decreased level 
of improvement after 42nd session of treatment were shown 
in Table 4.  The weak to moderate Pearson correlation 
coefficients were:  r= 0.372, r=0.439 and r= 0.151 
respectively at 21st session of treatment and r= -0.050, r=-
0.039 and r=0.330 respectively at 42nd session of treatment 
with all extremely significant (p=0.0001) while calculating 
SMDs and 95%CIs.  
Analysis of correlation coefficient between individual 
anatomical measurements and level of AldoA 
The weak to moderate correlation coefficients (r-values) 
were calculated between individual measurements of KGB, 
DAP and DBP at the baseline, at 42nd session of treatment 
in the clinic, and the increased level of improvements after 
42nd session and the level of AldoA at the baseline, at 21st 
session, level of improvement after 21st session, at 42nd 
session and improvements after 42nd session with all 
significant levels (P-value) shown in Table 5A. 
The weak to moderate correlation coefficients (r-values) 
were calculated between individual measurements of SLR, 
KFS, KFP and KFSt at the baseline, at 42nd session of 
treatment in the clinic, and improvements in increased level 
after 42nd session and the level of AldoA at the baseline, at 
21st session, improvement in decreased level after 21st 
session, at 42nd session and improvement in decreased 
level after 42nd session with all significant levels (P-value) 
and shown in Table 5B. 
The weak to moderate correlation coefficients (r-values) 
were calculated between individual measurements of KES, 
KEP and KESt at the baseline, at 42nd session of treatment 
in the clinic, and the improvements in decreased level after 
42nd session and the level of Aldolase A at the baseline, at 
21st session, improvement in decreased level after 21st 
session, at 42nd session and improvement in decreased 
level after 42days with all significant levels (P-value) 
andshown in Table 5C. 
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Table 2A: Statistical analysis of improvement in pain under Visual analogue scale (VAS) 

GENDER 

Analysis of improvement of pain 
IMPROVEMENT OF PAIN IN RIGHT AND LEFT LEGS 

Baseline After 42nd s'on 

Right leg Left leg Right leg Left leg Right leg Left leg 

Mean 
 (SEM) 
in mm 

Mean  
(SEM) 
in mm 

Mean 
 (SEM) 
in mm 

Mean  
(SEM) 
in mm 

SMD  
(95% CI) p-value r-value p-value SMD  

(95% CI) p-value r-value p-value 

Combined-sex (n=144) 68.61 
 (0.810) 

77.74 
 (1.281) 

7.58 
 (0.301) 

6.10 
 (0.270) 

61.03 
 (59.33,62.74) <0.0001 0.913 <0.0001 71.64  

(69.07,74.21) <0.0001 0.908 <0.0001 

Female-only (n=89) 69.17  
(1.121) 

76.15 
 (1.650) 

8.72 
 (0.400) 

6.89 
 (0.361) 

60.45 
 (58.10, 62.80) <0.0001 0.929 <0.0001 69.26 

 (65.92,72.60) <0.0001 0.882 <0.0001 

Male-only (n=55) 67.71 
(1.091) 

80.33 
(1.972) 

5.73 
(0.361) 

4.84 
(0.372) 

61.98 
 (59.71,64.25) <0.0001 0.902 <0.0001 75.49 

 (71.51, 79.49) <0.0001 0.761 <0.0001 

Note:  SMD: Standardized mean difference, CI: Confidence interval, P.F: physical funtion 

 
 
 
 

Table 2B: Statistical analysis of Improvement of pain, stiffness, Physical Function and Overall under WOMAC osteoarthritis 
Index 

GENDER 

Analysis of improvement of pain, stiffness and physical function 
Improvement of pain, stiffness and physical function in different subscales 

Baseline After 42nd session of therapy 

Pain Stiffness P.F Overall Pain Stiffness P.F Overall PAIN STIFFNESS PHYSICAL FUNCTION OVERALL 

Mean 
(SEM) 
in mm 

Mean  
(SEM) 
in mm 

Mean 
(SEM) 
in mm 

Mean 
(SEM) 
in mm 

Mean 
(SEM) 
in mm 

Mean 
(SEM) 
in mm 

Mean 
(SEM) 
in mm 

Mean 
(SEM) 
in mm 

SMD 
 (95% CI) p-value r-

value p-value SMD 
 (95% CI) p-value r-

value p-value SMD 
 (95% CI) p-value r-

value p-value SMD 
 (95% CI) p-value r-

value p-value 

Combined-sex 
(n=144) 

18.23 
(0.102) 

7.51 
(0.075) 

66.96 
(0.101) 

92.71 
(0.263) 

3.64 
(0.044) 

0.82 
 (0.43) 

11.53 
 (0.061) 

15.10 
 (0.108) 

14.59 
(14.36, 
14.80) 

<0.0001 0.872 <0.0001 6.69 (6.53, 
6.86) <0.0001 0.949 <0.0001 

55.43 
(55.19, 
55.66) 

<0.0001 0.967 <0.0001 
77.61 

 (76.15, 
77.27) 

<0.0001 0.967 <0.0001 

Female-only (n=89) 18.21 
(0.129) 

7.51 
(0.095) 

66.94 
(0.126) 

92.66  
(0.329) 

3.84 
(0.056) 

0.80 
(0.046) 

11.52 
 (0.079) 

16.96 
 (0.139) 

14.37 
 (14.30, 
14.85) 

<0.0001 0.854 <0.0001 
6.71  
(6.50, 
6.91) 

<0.0001 0.946 <0.0001 
55.42 

 (55.12, 
55.71) 

<0.0001 0.963 <0.0001 
75.70 

 (75.99, 
77.40) 

<0.0001 0.943 <0.0001 

Male-only (n=55) 18.26 
(0.170) 

7.52 
(0.123) 

67.01 
(0.169) 

92.78 
(0.439) 

3.65 
(0.071) 

0.83 
(0.057) 

11.56 
(0.099) 

16.04 
 (0.174) 

14.61 
 (14.24, 
14.97) 

<0.0001 0.896 <0.0001 6.69 (6.42, 
6.95) <0.0001 0.948 <0.0001 

55.45  
(55.06, 
55.84) 

<0.0001 0.974 <0.0001 
76.74 

(75.80, 
77.67) 

<0.0001 0.974 <0.0001 

Note:  SMD: Standardized mean difference, CI: Confidence interval, P.F: physical function 
 
  

 
 
 
 

Table 3A. Statistical representation for repairing the damage of skeletal muscles through the measurements of KGB, DAP and 
DBP 

PA
RA

ME
TE

R 

GE
ND

ER
 

ANALYSIS OF IMPROVEMENT OF SKELETAL MUSCLES DAMAGE IMPROVEMENT DUE TO REPAIRING THE DAMAGE OF SKELETAL MUSCLES IN 
RIGHT AND LEFT  LEGS 

DAMAGE OF SKELETAL 
MUSCLES  BETWEEN THE 

LEGS 

Baseline End of 42nd session Right Leg Left Leg Difference between the legs due 
to KOA 

Right leg Left leg DBL Right leg Left leg DBL 
SMD 

(95% CI) p-value r-value SMD (95% CI) p-value r-value SMD (95% CI) p-value 
Mean 
(SEM) 

Mean 
(SEM) 

Mean 
(SEM) 

Mean 
(SEM) 

Mean 
(SEM) 

Mean 
(SEM) 

KG
B 

in 
cm

. 

Combined-sex  (n=144) 7.45 
(0.126) 

7.46 
(0.112) 

0.82 
(0.072) 

3.05 
(0.033) 

3.05 
(0.033) 0.00 4.40 

(4.14,4.66) <0.0001 0.204 4.41 
(4.18, 4.64) <0.0001 0.207 0.82 

(0.68, 0.960 <0.0001 

Female-only (n=89) 7.39 
(0.156) 

7.38 
(0.158) 

0.76 
(0.073) 

3.08 
(0.042) 

3.08 
(0.042) 0.00 4.31 

(3.99,4.63) <0.0001 0.344 4.30 
(3.98, 4.62) <0.0001 0.371 0.76 (0.61,0.90) <0.0001 

Male-only (n=55) 7.55 
(0.214) 

7.57 
(0.142) 

0.92 
(0.150) 

3.02 
(0.055) 

3.02 
(0.055) 0.00 4.53 

(4.09, 4.97) <0.0001 0.009 4.55 
(4.25, 4.85) <0.0001 -0.137 0.92 

(0.62, 1.22) <0.0001 

DA
P 

in 
cm

. 

Combined-sex  (n=144) 42.13 
(0.430) 

42.22 
(0.429) 

0.93 
(0.041) 

39.77 
(0.424) 

39.77 
(0.424) 0.00 2.36 

(1.17, 3.55) <0.0001 0.985 2.45 
(1.26, 3.64) <0.0001 0.978 0.93 (0.85,1.01) <0.0001 

Female-only (n=89) 42.62 
(0.540) 

42.71 
(0.543) 

0.94 
(0.049) 

40.27 
(0.541) 

40.27 
(0.541) 0.00 2.35 

(0.84, 3.86) 0.0024 0.980 2.44 
(0.93, 3.95) 0.0017 0.973 0.94 

(0.84, 1.04) <0.0001 

Male-only (n=55) 41.33 
(0.702) 

41.44 
(0.696) 

0.91 
(0.074) 

38.95 
(0.675) 

38.95 
(0.675) 0.00 2.38 

(0.45, 4.31) 0.016 0.991 2.49 
(0.57, 4.41) 0.117 0.986 0.91 

(0.76, 1.06) <0.0001 

DB
P 

in 
cm

. 

Combined-sex  (n=144) 34.57 
(0.318) 

34.65 
(0.317) 

0.76 
(0.034) 

33.51 
(0.314) 

33.51 
(0.314) 0.00 1.06 

(0.18, 1.94) 0.0184 0.991 1.14 
(0.26, 2.02) 0.0113 0.987 0.76 

(0.69, 0.830 <0.0001 

Female-only (n=89) 34.94 
(0.421) 

34.96 
(0.403) 

0.73 
(0.043) 

33.84 
(0.414) 

33.84 
(0.414) 0.00 1.10 

(0.06, 2.26) 0.0643 0.991 0.81 
(-0.33, 1.95) 0.1632 0.993 0.73 

(0.67, 0.84) <0.0001 

Male-only (n=55) 33.97 
(0.473) 

34.15 
(0.075) 

0.80 
(0.074) 

32.96 
(0.471) 

32.96 
(0.471) 0.00 1.01 

(-0.31, 2.33) 0.133 0.989 1.19 
(-0.13, 2.51) 0.0784 0.976 0.80 

(0.65, 0.95) <0.0001 

Note: SMD: Standardized Mean Difference, CI : Confidence Interval, r :  Correlation Coefficient, DBL: Difference between the right and left legs 

 



www.iabcr.org                                                                      Ganguly A: The role of phytotherapy for normalization of elevated level of aldolase-A in KOA. 
 

International Archives of BioMedical And Clinical Research                                                                           Vol 4 | Issue 3 | July – September  2018 41 

 
 

Table 3B. Statistical representation for repairing the damage of skeletal muscles through the measurements of SLR, KFS, KFP 
and KFSt 

PA
RA

ME
TE

R 

GE
ND

ER
 

ANALYSIS OF IMPROVEMENT OF SKELETAL MUSCLES DAMAGE IMPROVEMENT DUE TO REPAIRING THE DAMAGE OF SKELETAL MUSCULES IN RIGHT 
AND LEFT  LEGS 

DAMAGE OF SKELETAL 
MUSCLES BETWEEN THE 

LEGS 

Baseline End of 42nd session Right Leg Left Leg Difference between the legs 
due to KOA 

Right leg Left leg DBL Right leg Left leg DBL 

SMD (95% CI) p-value r-value SMD (95% CI) p-value r-value SMD (95% CI) p-value 
Mean 
(SEM) 

Mean 
(SEM) 

Mean 
(SEM) 

Mean 
(SEM) 

Mean 
(SEM) 

Mean 
(SEM) 

SL
R 

in 
de

gr
ee

 Combined-sex  (n=144) 53.01 
(0.850) 

53.94 
(0.809) 

2.79 
(0.142) 

75.57 
(0.319) 

75.57 
(0.319) 0.00 -22.52 

(-24.31, -20.73) <0.0001 0.604 -21.63 
(-23.34, -19.92) <0.0001 0.614 2.79 

(2.51, 3.07) <0.0001 

Female-only (n=89) 54.53 
(1.050) 

55.24 
(0.970) 

2.78 
(0.182) 

75.52 
(0.340) 

75.52 
(0.340) 0.00 -20.99 

(-23.17, -18.81) <0.0001 0.583 -20.28 
(-22.31, -18.25) <0.0001 0.605 2.78 (2.42,3.14) <0.0001 

Male-only (n=55) 50.65 
(1.390) 

51.84 
(1.380) 

2.79 
(0.228) 

75.65 
(0.627) 

75.65 
(0.627) 0.00 -25.00 

(-28.02, -21.98) <0.0001 0.694 -23.80 
(-26.81, -20.80) <0.0001 0.692 2.79 (2.33,3.24) <0.0001 

KF
S 

in 
de

gr
ee

 Combined-sex  (n=144) 112.68 
(0.578) 

112.84 
(0.552) 

3.08 
(0.171) 

143.06 
(0.155) 

143.06 
(0.155 0.00 -30.38 

(-31.56,-29.20) <0.0001 0.585 -30.22 
(-31.35,-29.90) <0.0001 0.628 3.08 

(2.74,3.42) <0.0001 

Female-only (n=89) 112.47 
(0.757) 

113.22 
(0.683) 

3.11 
(0.235) 

143.27 
(0.188) 

143.27 
(0.188) 0.00 -30.80 

(-32.34,-29.26) <0.0001 0.538 -30.50 
(-31.45,-28.65) <0.0001 0.606 3.11 

(2.64, 3.57) <0.0001 

Male-only (n=55) 113.02 
(0.898) 

112.22 
(0.933) 

3.02 
(0.237) 

142.73 
(0.267) 

142.73 
(0.267) 0.00 -29.71 

(-31.57,-27.85) <0.0001 0.695 -30.51 
(-32.43,-28.59) <0.0001 0.652 3.02 (2.55,3.49) <0.0001 

KF
P 

in 
de

gr
ee

 Combined-sex  (n=144) 108.49 
(0.501) 

108.96 
(0.466) 

2.63 
(0.150) 

140.74 
(0.154) 

140.74 
(0.154) 0.00 32.25 

(-33.28,-31.22) <0.0001 0.529 -31.78 
(-32.74,-30.81) <0.0001 0.539 2.63 

(2.33, 2.92) <0.0001 

Female-only (n=89) 108.82 
(0.623) 

109.51 
(0.577) 

2.55 
(0.200) 

140.71 
(0.203) 

140.71 
(0.203) 0.00 31.89 

(-33.18,-30.60) <0.0001 0.499 -31.20 
(-32.41,-29.99) <0.0001 0.510 2.55 

(2.15, 2.94) <0.0001 

Male-only (n=55) 107.96 
(0.841) 

108.07 
(0.775) 

2.76 
(0.221) 

140.78 
(0.237) 

140.78 
(0.237) 0.00 -32.82 

(-34.55, -31.09) <0.0001 0.591 -32.71 
(-34.32,-31.10) <0.0001 0.608 2.76 

(2.32, 3.20) <0.0001 

KF
St

 in
 de

gr
ee

 Combined-sex  (n=144) 103.24 
(0.804) 

103.20 
(0.797) 

2.47 
(0.143) 

140.24 
(0.158) 

140.24 
(0.158) 0.00 -37.00 

(-38.61, -35.390 <0.0001 -0.047 -37.04 
(-38.64, -35.44) <0.0001 -0.044 2.47 

(2.19, 2.75) <0.0001 

Female-only (n=89) 103.72 
(1.065) 

103.87 
(1.021) 

2.30 
(0.191) 

140.67 
(0.210) 

140.67 
(0.210) 0.00 -36.95 

(-39.09, -34.81) <0.0001 -0.187 -36.80 
(-38.86, -34.74) <0.0001 -0.181 2.30 (1.92,2.68) <0.0001 

Male-only (n=55) 102.45 
(1.216) 

102.13 
(1.271) 

2.73 
(0.210) 

139.53 
(0.208) 

139.53 
(0.208) 0.00 37.08 

(-39.52, -34.63) <0.0001 0.204 -34.40 
(-39.95, -34.85) <0.0001 0.154 2.73 (2.31,3.15) <0.0001 

Note: SMD : Standardized Mean Difference, CI:  Confidence Interval, r:  Correlation Coefficient, DBL: Difference between the right and left legs 
 
 
 
 
 
  

 
 
Table 3C. Statistical representation for repairing the damage of skeletal muscles through the measurements of KES, KEP and 
KFSt 

PA
RA

ME
TE

R 

GE
ND

ER
 

ANALYSIS OF IMPROVEMENT OF SKELETAL MUSCLES DAMAGE IMPROVEMENT DUE TO REPAIRING THE DAMAGE OF SKELETAL MUSCULES IN 
RIGHT AND LEFT LEGS 

DAMAGE OF SKELETAL 
MUSCLES BETWEEN THE 

LEGS 

Baseline End of 42nd session Right Leg Left Leg Difference between the legs due 
to KOA 

Right leg Left leg DBL Right leg Left leg DBL 

SMD (95% CI) p-value r-value SMD (95% CI) r-value p-value SMD (95% CI) p-value 
Mean 
(SEM) 

Mean 
(SEM) 

Mean 
(SEM) 

Mean 
(SEM) 

Mean 
(SEM) 

Mean 
(SEM) 

KE
S 

in 
de

gr
ee

 Combined-sex  (n=144) 17.59 
(0.172) 

17.51 
(0.138) 

1.32 
(0.125) 

9.40 
(0.897) 

9.40 
(0.897) 0.00 8.19 (6.39,9.99) <0.0001 0.004 8.11 

(6.32, 9.9) <0.0001 0.096 1.32 
(1.07, 1.57) <0.0001 

Female-only (n=89) 17.60 
(0.235) 

17.37 
(0.201) 

1.35 
(0.185) 

8.67 
(1.101) 

8.67 
(1.101) 0.00 8.93 

(6.71, 11.15) <0.0001 0.0434 8.70 
(6.49, 10.91) <0.0001 0.1284 1.35 

(0.98, 1.72) <0.0001 

Male-only (n=55) 17.58 
(0.239) 

17.73 
(0.156) 

1.27 
(0.133) 

9.64 
(0.116) 

9.64 
(0.116) 0.00 7.94 (7.41,8.470 <0.0001 -0.0227 8.09 (7.70,8.48) <0.0001 -0.046 1.27 (1.01,1.53) <0.0001 

KE
P 

in 
de

gr
ee

 Combined-sex  (n=144) 17.29 
(0.147) 

17.01 
(0.148) 

1.24 
(0.082) 

10.05 
(0.049) 

10.05 
(0.049) 0.00 7.24 

(6.93, 7.54) <0.0001 0.154 6.96 
(6.65, 7.27) <0.0001 0.164 1.24 

(1.08, 1.40) <0.0001 

Female-only (n=89) 17.19 
(0.170) 

16.83 
(0.207) 

1.21 
(0.104) 9.75 (0.48) 9.75 (0.48) 0.00 7.44 

(7.09, 7.79) <0.0001 0.1637 7.08 
(6.66, 7.50) <0.0001 0.1362 1.21 

(91.01, 1.42) <0.0001 

Male-only (n=55) 17.45 
(0.267) 

17.31 
(0.194) 

1.27 
(0.133) 

10.52 
(0.054) 

10.52 
(0.054) 0.00 6.93 

(6.39, 7.47) <0.0001 0.1073 6.79 
(6.39, 7.19) <0.0001 0.0224 1.27 

(1.01, 1.53) <0.0001 

KE
St

 in
 de

gr
ee

 Combined-sex  (n=144) 16.84 
(0.185) 

16.49 
(0.173) 

1.34 
(0.126) 

10.62 
(0.037) 

10.62 
(0.037) 0.00 6.22 

(5.85, 6.59) <0.0001 0.016 5.87 
(5.52, 6.22) <0.0001 -0.113 1.34 

(1.09, 1.59) <0.0001 

Female-only (n=89) 16.69 
(0.231) 

16.19 
(0.239) 

1.37 
(0.181) 

10.69 
(0.026) 

10.69 
(0.026) 0.00 6.00 

(5.54, 6.46) <0.0001 -0.078 5.55 
(5.03, 5.96) <0.0001 -0.195 1.37 

(1.01, 1.73) <0.0001 

Male-only (n=55) 17.09 
(0.309) 

16.96 
(0.239) 

1.29 
(0.148) 

10.52 
(0.086) 

10.52 
(0.086) 0.00 6.57 

(5.93, 7.20) <0.0001 0.1067 6.44 
(5.94, 6.94) <0.0001 -0.016 1.29 

(1.00, 1.58) <0.0001 

Note: SMD:  Standardized Mean Difference, CI: Confidence Interval, r:  Correlation Coefficient, DBL: Difference between the the right and left legs 
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Table 4: Statistical Analysis Of Improvement Of Aldolase A Level With Phytotherapy 

GENDER 

PATERN OF IMPROVEMENT OF ALDOLASE A LEVEL IMPROVEMENT AT THE END OF  21ST 
SESSION 

IMPROVEMENT AT THE END OF  
42ND SESSION 

Baseline End of 21st Se'on End of 42nd 
Se'on SMD (95% CI) p-value r-value SMD (95% CI) p-value r-value 

Mean (SEM) Mean (SEM) Mean (SEM) 
Combined-sex  

(n=144) 9.90 (0.254) 6.01 (0.072) 4.91 (0.053) 3.89 (3.37 - 4.41) <0.0001 0.372 4.99 (4.48 - 5.50 <0.0001 -0.050 

Female-only (n=89) 10.14 (0.362) 6.0 (0.103) 4.57 (0.058) 4.14 (3.40 - 4.88) <0.0001 0.439 5.57 (4.84 -6.29) <0.0001 -0.039 

Male-only (n=55) 9.51 (0.313) 6.03 (0.0.089) 5.47 (0.039) 3.48 (2.83 -4.12) <0.0001 0.151 4.04 (3.41 - 4.66) <0.0001 0.330 

Note: SMD:  Standardized Mean Difference, CI:  Confidence Interval, 

 
 
Table 5A. Statistical Analysis of Correlation Coefficients between Aldolase-A and KGB, DAP & DBP respectively of 144 Patients 

Parameter 

KGB ALDOLASE_A 

Baseline 42nd s'on Improvement 
Baseline 21st s'on Improvement 42nd s'on Improvement 

Right Left DBL Right Left Right Left 

KG
B 

Ba
se

lin
e 

Ri
gh

t r-value 1.000 0.654 0.634 0.204 0.204 0.964 0.603 0.023 0.035 0.014 0.071 0.008 
p Value  0.000 0.000 0.014 0.014 0.000 0.000 0.784 0.678 0.867 0.398 0.926 

Le
ft r-value 0.654 1.000 0.440 0.207 0.207 0.610 0.955 0.139 0.125 0.111 0.023 0.130 

p Value 0.000  0.000 0.013 0.013 0.000 0.000 0.096 0.134 0.184 0.787 0.119 

DB
L r-value 0.634 0.440 1.000 0.025 0.025 0.639 0.440 0.000 0.107 -0.032 0.063 -0.013 

p Value 0.000 0.000  0.766 0.766 0.000 0.000 0.997 0.202 0.702 0.455 0.882 

42
nd

 s'
on

 

Ri
gh

t r-value 0.204 0.207 0.025 1.000 1.000 -0.062 -0.094 -0.070 0.049 -0.089 0.037 -0.075 
p Value 0.014 0.013 0.766  0.000 0.461 0.265 0.407 0.561 0.286 0.659 0.372 

Le
ft r-value 0.204 0.207 0.025 1.000 1.000 -0.062 -0.094 -0.070 0.049 -0.089 0.037 -0.075 

p Value 0.014 0.013 0.766 0.000  0.461 0.265 0.407 0.561 0.286 0.659 0.372 

Im
pr

ov
em

en
t 

Ri
gh

t  r-value 0.964 0.610 0.639 -0.062 -0.062 1.000 0.640 0.042 0.022 0.038 0.062 0.028 
p Value 0.000 0.000 0.000 0.461 0.461  0.000 0.615 0.790 0.647 0.458 0.737 

Le
ft r-value 0.603 0.955 0.440 -0.094 -0.094 0.640 1.000 0.163 0.113 0.141 0.012 0.155 

p Value 0.000 0.000 0.000 0.265 0.265 0.000  0.051 0.178 0.093 0.888 0.063 

 DAP ALDOLASE_A 

DA
P 

Ba
se

lin
e 

Ri
gh

t r-value 1.000 0.979 0.158 0.985 0.985 0.167 0.034 -0.076 0.019 -0.088 -0.079 -0.058 

p Value  0.000 0.059 0.000 0.000 0.046 0.688 0.364 0.822 0.297 0.345 0.492 

Le
ft r-value 0.979 1.000 0.186 0.978 0.978 0.086 0.164 -0.053 0.026 -0.065 -0.064 -0.038 

p Value 0.000  0.026 0.000 0.000 0.307 0.049 0.528 0.756 0.441 0.449 0.648 

DB
L r-value 0.158 0.186 1.000 0.123 0.123 0.210 0.309 -0.010 0.003 -0.012 -0.029 -0.004 

p Value 0.059 0.026  0.143 0.143 0.011 0.000 0.902 0.969 0.885 0.729 0.961 

42
nd

 s'
on

 

Ri
gh

t r-value 0.985 0.978 0.123 1.000 1.000 -0.008 -0.046 -0.062 0.018 -0.072 -0.089 -0.042 

p Value 0.000 0.000 0.143  0.000 0.920 0.587 0.459 0.830 0.390 0.291 0.615 

Le
ft r-value 0.985 0.978 0.123 1.000 1.000 -0.008 -0.046 -0.062 0.018 -0.072 -0.089 -0.042 

p Value 0.000 0.000 0.143 0.000  0.920 0.587 0.459 0.830 0.390 0.291 0.615 

Im
pr

ov
em

en
t 

Ri
gh

t  r-value 0.167 0.086 0.210 -0.008 -0.008 1.000 0.449 -0.085 0.007 -0.093 0.046 -0.092 

p Value 0.046 0.307 0.011 0.920 0.920  0.000 0.310 0.936 0.265 0.582 0.273 

Le
ft r-value 0.034 0.164 0.309 -0.046 -0.046 0.449 1.000 0.040 0.040 0.031 0.114 0.016 

p Value 0.688 0.049 0.000 0.587 0.587 0.000  0.630 0.635 0.710 0.173 0.850 

 DBP ALDOLASE_A 

DB
P 

Ba
se

lin
e 

Ri
gh

t r-value 1.000 0.975 0.034 0.991 0.991 0.156 -0.044 -0.083 0.026 -0.097 -0.066 -0.067 
p Value  0.000 0.688 0.000 0.000 0.062 0.597 0.324 0.754 0.249 0.434 0.426 

Le
ft r-value 0.975 1.000 0.084 0.987 0.987 -0.005 0.136 -0.069 0.038 -0.086 -0.060 -0.055 

p Value 0.000  0.317 0.000 0.000 0.953 0.104 0.410 0.650 0.306 0.478 0.513 

DB
L r-value 0.034 0.084 1.000 0.002 0.002 0.230 0.512 -0.041 0.088 -0.071 0.099 -0.060 

p Value 0.688 0.317  0.979 0.979 0.005 0.000 0.624 0.296 0.399 0.236 0.474 

42
nd

 s'
on

 

Ri
gh

t r-value 0.991 0.987 0.002 1.000 1.000 0.019 -0.024 -0.074 0.019 -0.086 -0.072 -0.057 
p Value 0.000 0.000 0.979  0.000 0.819 0.774 0.376 0.819 0.308 0.388 0.495 

Le
ft r-value 0.991 0.987 0.002 1.000 1.000 0.019 -0.024 -0.074 0.019 -0.086 -0.072 -0.057 

p Value 0.000 0.000 0.979 0.000  0.819 0.774 0.376 0.819 0.308 0.388 0.495 

Im
pr

ov
em

en
t 

Ri
gh

t r-value 0.156 -0.005 0.230 0.019 0.019 1.000 -0.151 -0.068 0.054 -0.089 0.043 -0.074 
p Value 0.062 0.953 0.005 0.819 0.819  0.071 0.419 0.524 0.289 0.608 0.375 

Le
ft r-value -0.044 0.136 0.512 -0.024 -0.024 -0.151 1.000 0.028 0.119 -0.006 0.076 0.012 

p Value 0.597 0.104 0.000 0.774 0.774 0.071  0.738 0.155 0.942 0.362 0.890 
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Table 5B. Statistical Analysis of Correlation Coefficients between Aldolase-A and SLR, KFS,KFP &KFSt  respectively 
of 144 Patients 

Parameter 
SLR ALDOLASE_A 

Baseline 42nd s'on Improvement 
Baseline 21st s'on Improvement 42nd s'on Improvement 

Right Left DBL Right Left Right Left 
SL

R 

Ba
se

lin
e 

Ri
gh

t  r-value 1.000 0.953 -0.154 0.597 0.597 -0.934 -0.879 -0.080 0.144 -0.130 -0.085 -0.061 
p Value  0.000 0.065 0.000 0.000 0.000 0.000 0.339 0.084 0.121 0.313 0.471 

Le
ft r-value 0.953 1.000 -0.037 0.617 0.617 -0.868 -0.927 -0.076 0.150 -0.127 -0.056 -0.062 

p Value 0.000  0.656 0.000 0.000 0.000 0.000 0.367 0.074 0.130 0.507 0.460 

DB
L r-value -0.154 -0.037 1.000 0.000 0.000 0.185 0.046 -0.003 -0.001 -0.003 0.006 -0.004 

p Value 0.065 0.656  0.998 0.998 0.027 0.585 0.975 0.991 0.976 0.945 0.964 

42
nd

 s'
on

 

Ri
gh

t r-value 0.597 0.617 0.000 1.000 1.000 -0.270 -0.276 -0.077 -0.016 -0.078 0.059 -0.087 
p Value 0.000 0.000 0.998  0.000 0.001 0.001 0.359 0.847 0.355 0.482 0.302 

Le
ft r-value 0.597 0.617 0.000 1.000 1.000 -0.270 -0.276 -0.077 -0.016 -0.078 0.059 -0.087 

p Value 0.000 0.000 0.998 0.000  0.001 0.001 0.359 0.847 0.355 0.482 0.302 

Im
pr

ov
em

en
t 

Ri
gh

t r-value -0.934 -0.868 0.185 -0.270 -0.270 1.000 0.931 0.062 -0.180 0.121 0.128 0.034 
p Value 0.000 0.000 0.027 0.001 0.001  0.000 0.461 0.031 0.148 0.127 0.686 

Le
ft r-value -0.879 -0.927 0.046 -0.276 -0.276 0.931 1.000 0.056 -0.190 0.118 0.096 0.034 

p Value 0.000 0.000 0.585 0.001 0.001 0.000  0.507 0.022 0.161 0.251 0.683 

 KFS ALDOLASE_A 

KF
S 

Ba
se

lin
e 

Ri
gh

t r-value 1.000 0.852 -0.484 0.585 0.585 -0.968 -0.807 0.065 -0.024 0.077 0.023 0.058 
p Value  0.000 0.000 0.000 0.000 0.000 0.000 0.441 0.779 0.361 0.787 0.489 

Le
ft r-value 0.852 1.000 -0.501 0.628 0.628 -0.785 -0.966 0.072 0.072 0.056 -0.036 0.077 

p Value 0.000  0.000 0.000 0.000 0.000 0.000 0.390 0.393 0.507 0.668 0.357 

DB
L r-value -0.484 -0.501 1.000 -0.214 -0.214 0.490 0.518 -0.049 -0.032 -0.043 -0.004 -0.047 

p Value 0.000 0.000  0.010 0.010 0.000 0.000 0.557 0.700 0.608 0.962 0.576 

42
nd

 s'
on

 

Ri
gh

t r-value 0.585 0.628 -0.214 1.000 1.000 -0.364 -0.406 0.072 -0.068 0.098 -0.043 0.079 
p Value 0.000 0.000 0.010  0.000 0.000 0.000 0.388 0.420 0.241 0.605 0.346 

Le
ft r-value 0.585 0.628 -0.214 1.000 1.000 -0.364 -0.406 0.072 -0.068 0.098 -0.043 0.079 

p Value 0.000 0.000 0.010 0.000  0.000 0.000 0.388 0.420 0.241 0.605 0.346 

Im
pr

ov
em

en
t 

Ri
gh

t r-value -0.968 -0.785 0.490 -0.364 -0.364 1.000 0.801 -0.052 0.006 -0.058 -0.039 -0.042 
p Value 0.000 0.000 0.000 0.000 0.000  0.000 0.536 0.941 0.492 0.639 0.614 

Le
ft r-value -0.807 -0.966 0.518 -0.406 -0.406 0.801 1.000 -0.061 -0.106 -0.033 0.028 -0.065 

p Value 0.000 0.000 0.000 0.000 0.000 0.000  0.469 0.204 0.695 0.740 0.441 

 KFP ALDOLASE_A 

KF
P 

Ba
se

lin
e 

Ri
gh

t  r-value 1.000 0.854 -0.378 0.529 0.529 -0.954 -0.782 0.006 -0.026 0.014 -0.075 0.021 
p Value  0.000 0.000 0.000 0.000 0.000 0.000 0.943 0.753 0.863 0.374 0.802 

Le
ft r-value 0.854 1.000 -0.295 0.539 0.539 -0.784 -0.947 0.019 0.025 0.013 -0.107 0.040 

p Value 0.000  0.000 0.000 0.000 0.000 0.000 0.822 0.766 0.880 0.200 0.632 

DB
L r-value -0.378 -0.295 1.000 -0.225 -0.225 0.352 0.255 -0.088 0.104 -0.126 0.065 -0.099 

p Value 0.000 0.000  0.007 0.007 0.000 0.002 0.294 0.216 0.133 0.438 0.240 

42
nd

 s'
on

 

Ri
gh

t  r-value 0.529 0.539 -0.225 1.000 1.000 -0.252 -0.238 -0.035 0.004 -0.039 0.200 -0.075 
p Value 0.000 0.000 0.007  0.000 0.002 0.004 0.677 0.960 0.644 0.016 0.374 

Le
ft r-value 0.529 0.539 -0.225 1.000 1.000 -0.252 -0.238 -0.035 0.004 -0.039 0.200 -0.075 

p Value 0.000 0.000 0.007 0.000  0.002 0.004 0.677 0.960 0.644 0.016 0.374 

Im
pr

ov
em

en
t 

Ri
gh

t r-value -0.954 -0.784 0.352 -0.252 -0.252 1.000 0.808 -0.019 0.032 -0.030 0.156 -0.050 
p Value 0.000 0.000 0.000 0.002 0.002  0.000 0.819 0.707 0.720 0.063 0.549 

Le
ft r-value -0.782 -0.947 0.255 -0.238 -0.238 0.808 1.000 -0.035 -0.027 -0.029 0.200 -0.075 

p Value 0.000 0.000 0.002 0.004 0.004 0.000  0.675 0.746 0.726 0.016 0.372 

 KFSt ALDOLASE_A 

KF
St

 

Ba
se

lin
e 

Ri
gh

t  r-value 1.000 0.951 -0.418 -0.047 -0.047 -0.982 -0.934 -0.007 -0.030 0.001 -0.033 0.000 
p Value  0.000 0.000 0.574 0.574 0.000 0.000 0.929 0.725 0.991 0.690 0.996 

Le
ft r-value 0.951 1.000 -0.416 -0.044 -0.044 -0.933 -0.981 0.011 -0.027 0.020 -0.040 0.019 

p Value 0.000  0.000 0.602 0.602 0.000 0.000 0.894 0.748 0.810 0.632 0.820 

DB
L r-value -0.418 -0.416 1.000 0.062 0.062 0.419 0.416 -0.030 0.071 -0.054 0.100 -0.049 

p Value 0.000 0.000  0.457 0.457 0.000 0.000 0.720 0.399 0.522 0.234 0.556 

42
nd

 s'
on

 

Ri
gh

t r-value -0.047 -0.044 0.062 1.000 1.000 0.237 0.236 -0.084 -0.037 -0.079 -0.050 -0.071 
p Value 0.574 0.602 0.457  0.000 0.004 0.004 0.317 0.658 0.348 0.554 0.396 

Le
ft r-value -0.047 -0.044 0.062 1.000 1.000 0.237 0.236 -0.084 -0.037 -0.079 -0.050 -0.071 

p Value 0.574 0.602 0.457 0.000  0.004 0.004 0.317 0.658 0.348 0.554 0.396 

Im
pr

ov
em

en
t 

Ri
gh

t r-value -0.982 -0.933 0.419 0.237 0.237 1.000 0.954 -0.009 0.022 -0.016 0.023 -0.013 
p Value 0.000 0.000 0.000 0.004 0.004  0.000 0.916 0.797 0.849 0.784 0.875 

Le
ft r-value -0.934 -0.981 0.416 0.236 0.236 0.954 1.000 -0.027 0.019 -0.035 0.030 -0.032 

p Value 0.000 0.000 0.000 0.004 0.004 0.000  0.747 0.821 0.678 0.725 0.701 
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Reduction of BMI values 
The mean ± SEM BMI in kg/m2 of all patients suffering with 
KOA was lower at the end of 42nd session of treatment with 
high statistical significance (p<0.0001), both overall and 
separately by gender, as shown in Fig.1. 
Improvement of KOA as per radiological images  
The X-ray reports of 144 patients with KOA at the baseline 
exhibited degenerative changes, particularly in the medial 
tibio-femoral compartment, with marked joint space narrowing 
and bilateral varus/valgus deformities (KL-grade 4).  
 
 

 
Some cases exhibited near-complete medial compartment 
joint space obliteration (KL-grade 4). At the end of 
42ndsession, 95% of patients were converted into KL-grade 
1 from KL-grade 4 and 5% of the patients were converted  
into KL-grade 0 from KL-grade 4.  The AP knee X-rays of 
patients after 42ndsession of treatment indicated no such 
degenerative changes. X-rays images of four such patients 
before and after the treatment are presented in Fig. 2.  
 

Table 5C. Statistical Analysis of Correlation Coefficients between Aldolase-A and KES, KEP &KESt respectively of 144 Patients 

Parameter 

KES ALDOLASE_A 

Baseline 42nd s'on Improvement 
Baseline 21st s'on Improvement 42nd s'on Improvement 

Right Left DBL Right Left Right Left 
KE

S 

Ba
se

lin
e 

Ri
gh

t  r-value 1.000 0.436 0.757 0.004 0.004 0.937 0.409 0.029 -0.042 0.044 0.073 0.014 

p Value  0.000 0.000 0.960 0.960 0.000 0.000 0.727 0.615 0.598 0.383 0.872 
Le

ft r-value 0.436 1.000 0.344 0.096 0.096 0.376 0.901 0.200 0.162 0.165 0.091 0.175 

p Value 0.000  0.000 0.253 0.253 0.000 0.000 0.016 0.052 0.048 0.277 0.036 

DB
L r-value 0.757 0.344 1.000 -0.012 -0.012 0.714 0.329 0.006 0.008 0.004 0.021 0.002 

p Value 0.000 0.000  0.890 0.890 0.000 0.000 0.941 0.926 0.959 0.805 0.983 

42
nd

 s'
on

 

Ri
gh

t r-value 0.004 0.096 -0.012 1.000 1.000 -0.346 -0.346 -0.067 0.006 -0.073 0.410 -0.148 

p Value 0.960 0.253 0.890  0.000 0.000 0.000 0.427 0.946 0.383 0.000 0.076 

Le
ft r-value 0.004 0.096 -0.012 1.000 1.000 -0.346 -0.346 -0.067 0.006 -0.073 0.410 -0.148 

p Value 0.960 0.253 0.890 0.000  0.000 0.000 0.427 0.946 0.383 0.000 0.076 

Im
pr

ov
em

en
t 

Ri
gh

t r-value 0.937 0.376 0.714 -0.346 -0.346 1.000 0.505 0.051 -0.042 0.067 -0.075 0.065 

p Value 0.000 0.000 0.000 0.000 0.000  0.000 0.545 0.620 0.423 0.373 0.442 

Le
ft r-value 0.409 0.901 0.329 -0.346 -0.346 0.505 1.000 0.217 0.151 0.187 -0.093 0.229 

p Value 0.000 0.000 0.000 0.000 0.000 0.000  0.009 0.072 0.025 0.269 0.006 

 KEP ALDOLASE_A 

KE
P 

Ba
se

lin
e 

Ri
gh

t r-value 1.000 0.613 0.571 0.154 0.154 0.945 0.562 0.000 -0.013 0.004 0.075 -0.015 

p Value  0.000 0.000 0.066 0.066 0.000 0.000 0.999 0.873 0.960 0.371 0.856 

Le
ft r-value 0.613 1.000 0.554 0.164 0.164 0.556 0.946 0.137 0.163 0.098 0.084 0.116 

p Value 0.000  0.000 0.050 0.050 0.000 0.000 0.101 0.052 0.243 0.316 0.166 

DB
L r-value 0.571 0.554 1.000 0.097 0.097 0.537 0.522 0.035 0.112 0.003 0.020 0.030 

p Value 0.000 0.000  0.248 0.248 0.000 0.000 0.679 0.182 0.968 0.809 0.725 

42
nd

 s'
on

 

Ri
gh

t r-value 0.154 0.164 0.097 1.000 1.000 -0.178 -0.165 -0.067 -0.028 -0.064 0.333 -0.133 

p Value 0.066 0.050 0.248  0.000 0.032 0.049 0.422 0.740 0.447 0.000 0.112 

Le
ft r-value 0.154 0.164 0.097 1.000 1.000 -0.178 -0.165 -0.067 -0.028 -0.064 0.333 -0.133 

p Value 0.066 0.050 0.248 0.000  0.032 0.049 0.422 0.740 0.447 0.000 0.112 

Im
pr

ov
em

en
t 

Ri
gh

t r-value 0.945 0.556 0.537 -0.178 -0.178 1.000 0.614 0.022 -0.004 0.025 -0.035 0.029 

p Value 0.000 0.000 0.000 0.032 0.032  0.000 0.789 0.961 0.763 0.673 0.730 

Le
ft r-value 0.562 0.946 0.522 -0.165 -0.165 0.614 1.000 0.160 0.172 0.119 -0.025 0.160 

p Value 0.000 0.000 0.000 0.049 0.049 0.000  0.056 0.040 0.156 0.766 0.056 

 KESt ALDOLASE_A 

KE
St

 

Ba
se

lin
e 

Ri
gh

t  r-value 1.000 0.576 0.653 0.016 0.016 0.980 0.547 -0.061 -0.052 -0.050 0.069 -0.073 

p Value  0.000 0.000 0.848 0.848 0.000 0.000 0.466 0.539 0.552 0.413 0.383 

Le
ft r-value 0.576 1.000 0.197 -0.113 -0.113 0.588 0.979 0.095 0.198 0.042 0.076 0.077 

p Value 0.000  0.018 0.179 0.179 0.000 0.000 0.255 0.017 0.615 0.365 0.359 

DB
L r-value 0.653 0.197 1.000 0.083 0.083 0.626 0.171 -0.029 -0.036 -0.020 0.021 -0.032 

p Value 0.000 0.018  0.320 0.320 0.000 0.041 0.730 0.669 0.810 0.802 0.700 

42
nd

 s'
on

 

Ri
gh

t  r-value 0.016 -0.113 0.083 1.000 1.000 -0.182 -0.313 -0.068 -0.123 -0.036 -0.129 -0.040 

p Value 0.848 0.179 0.320  0.000 0.029 0.000 0.415 0.143 0.667 0.124 0.634 

Le
ft r-value 0.016 -0.113 0.083 1.000 1.000 -0.182 -0.313 -0.068 -0.123 -0.036 -0.129 -0.040 

p Value 0.848 0.179 0.320 0.000  0.029 0.000 0.415 0.143 0.667 0.124 0.634 

Im
pr

ov
em

en
t 

Ri
gh

t r-value 0.980 0.588 0.626 -0.182 -0.182 1.000 0.600 -0.047 -0.027 -0.042 0.093 -0.064 

p Value 0.000 0.000 0.000 0.029 0.029  0.000 0.579 0.752 0.618 0.267 0.445 

Le
ft r-value 0.547 0.979 0.171 -0.313 -0.313 0.600 1.000 0.105 0.214 0.048 0.099 0.082 

p Value 0.000 0.000 0.041 0.000 0.000 0.000  0.209 0.010 0.569 0.237 0.330 
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Figure 1: The mean ± SEM BMI (in kg/m2) for KOA patients 
compared with treated patients (p<0.0001) 
 

 
Figure 2: Radiological images of KOA patients before and 
after the treatment 

 

DISCUSSION________________________ 
KOA is found in knee-joints and is an epidemiological issue 
recognized nationally and internationally.  The study of 
painful diseases KOA has already been reviewed by Felson, 
[1] In the present study, an endeavour was to minimize 
epidemiological impact on human and developed a 
phytotherapeutic efficacy to normalize the KOA. 
It is well-known that increased level of AldoA in the blood of 
human indicate muscular damage occurred in the tissue, [4,14-

17] abnormal muscles anatomy, pain and degenerative 
changes in bones. [27-28] The present study revealed the 
declining level of AldoA (<7.6 U/L) followed by normalization 
of anatomical parameters along with knee-joints repair 
identified in marker images and recovery of pain, muscle 

stiffness and improvement of skeletal muscles and also able 
to do the physical functions as indicated in WOMAC index. 
[23-28] It was also observed that KL scale was much lowering 
in the patients after phytotherapy, an important parameter in 
KOA. [34-35] 
The biomarker AldoA within a reference range is correlated 
with the normalization of different anatomical measurements, 
pain under VAS, pain, muscle stiffness and physical function 
ability under WOMAC index, BMI and KL-grading system 
under radiography, which were important tool in repair 
mechanisms of skeletal muscles in KOA. A similar result was 
observed in case of knee-joints osteoarthritis by using four 
Indian medicinal plants extract [14-16] in addition with 90% 
boswellic acid and 20% nano-curcumin extracts [26] to obtain 
faster recovery as combinations of phytochemicals but no 
one has been attempted before the reduction of the level of 
AldoA in the serum of KOA patient.[26] 

It is interesting to note that the bilateral measurements of 
KGB, DAP, DBP, SLR, KFS, KFP, KFSt, KES, KEP and KESt 
were widely asymmetry before the therapy. The reasons for 
the asymmetrical results and the inability of posterior knee-
joint (popliteal region) to touch the surface of the bed in case 
of KGB and the muscles deformities and asymmetrical 
results associated with DAP, DBP, SLR, KFS, KFP, KFSt, 
KES, KEP and KESt may be due to the cumulative effects of 
muscular wasting, inflammation, effusion, diminished the 
strength of respective connective muscles and blood clotting 
due to saphenous vein engorgement in some cases. These 
may have progressively increased due to prolong use of 
knee supports, hyaluronic acid or corticosteroid injections or 
arthrocentesis performed to reduce pain and inflammation 
quickly among other reasons.[14-16, 28-30] 
The normal ranges of knee flexion and extension are 
between 140 to 145o and 5 to 0o respectively. The muscles 
responsible for knee flexion are biceps femoris (innervated 
by tibial nerve for long head and common on peronel nerve 
for short head), semimembranosus and semitendinosus 
(both innervated by the sciatic nerve) and the muscles 
responsible for knee extension are vastus medialis, vastus 
lateralis, vastus intermedius and vastus femoris, all insert 
into the patella via quadriceps tendon and tibial turberosity 
via the patella ligament. These muscles are all innervated by 
the femoral nerve. But after the topical phytotherapeutic 
treatment, the bilateral measurements of all above 
mentioned anatomical parameters are symmetrical, which 
indicate the developments of concerned connective skeletal 
muscles along with normalization of elevated level of AldoA 
(Tables 3-4).[14-16, 28-30] 
 

CONCLUSION_______________________ 
In case of KOA, the biochemical marker AldoA, increases in 
serum from normal value. This is caused due to muscular 
damage. [4] The medication is only available as NSAIDs to 
prevent the pain for certain period of time but muscular 
damage unable to prevent. For the first time, the author is 
reporting a novel method of organic phytotherapeutic 
treatment technique with topical application of 
phytoformulation for 42 days, where increased levels of 
AldoA have been brought back to within normal level. The 
improvements of total degenerative changes along with 
anatomical measurements of KGB, DAP, DBP, SLR and 
ROM of knee joints were symmetrical supported by 
anatomical measurements and radiological images.[28-

30]From the present results, it is firmly concluded that various 
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skeletal muscles have been repaired after 42 days of 
phytotherapy and also reduced the elevated level of AldoA 
within normal limit along with the normalizations of VAS, 
WOMAC index, BMI (Tables 2A and 2B and Fig. 1). 
It is suggesting that the isolation and characterization of 
phytoconstituents by GCMS and bioavailability of 
phytoconstituents in blood to know exact phytochemicals are 
preventing skeletal muscle damage along with normalization 
of AldoA in serum. 
 
Acknowledgments 
The author acknowledges the assistance of Ayondeep 
Ganguly and Anondeeep Ganguly for coordinating and 
assisting anatomical measurements and compilation of data 
of different observations and radiological reports.  

 
REFERENCES_______________________ 

1. Felson, D.T. (1988). Epidemiology of hip and knee osteoarthritis. 
Epidemiologic Reviews. 10:1-28.   

2. Rehbein-Thoner M, Pffleiderer. The changes in aldolase isoenzyme 
pattern during development of the human kidney and small intestine- 
demonstrated in organ extracts of tissue structure. Physiol Chem. 
1977;358 G:169-180.  

3. Kellgren JH, Lawrence JS. Rheumatismin miners.II.X-ray study. Br J 
IndMed. 1952;197-207. 

4. Sugiyama M, Hong Z, Liang P-H, Dean SM, Whalen LJ, Greenberg 
WA,et al. D-fructose-6-phosphate Aldolase-catalyzed one-pot 
synthesis of iminocyclitols. J Am Chem Soc. 2007;129:14811-14817.  

5. Garnero P, Piperno M, Gineyts E, Christgau S, DelmasPD,Vignon E. 
Cross sectional evaluation of biochemical markers of bone, cartilage, 
and synovial tissue metabolism in patients with knee osteoarthritis: 
relations with disease activity and joint damage. Ann Rheum Dis. 
2001;60:619-626. 

6. Liu J, Shikhman AR, Lotz MK, Wong C-H. Hexosaminidase inhibitors 
as new drug candidates for the therapy of osteoarthritis. Chemistry and 
Biology 2001;8(7):701-711. 

7. Parsons S, Alesci S, Feuerstein G,Wang J. Biomarkers in the 
development of novel disease-modifying therapies for osteoarthritis. 
Biomarkers Med. 2008;2(6):587-602.  

8. .DamEB, LoogM,Christiansen C, Byrjalsen I, Folkesson J,  Nielsen 
M, et al. Identification of progressors in osteoarthritis by combining 
biochemical and MRI-based markers. Arthritis Res Ther. 2009; 
11(4):R115, doi: 10.1186/ar2774. 

9. Razzaque I. Aldolase reference range. 2014; 11 December 
http://emedicine.medscape. com/article/ 2087158-overview.  

10. Jacob W, Neuhaus J. Die Aktivität der SerumAldolasebei der 
progressivenMuskeldystrophie (ERB). KlinWochenschr. 1954;32(37-
38):923-924.  

11. Sibley JE, Fleisher GA. The clinical significance of serum Aldolase. 
Proc Staff Meet Mayo Clin.1954;29(23):591-603. 

12. Thomson WHS, Leyburn P, Walton JN. Serum enzyme activity in 
muscular dystrophy. Br Med J. 1960;2(5208):1276-1281. 

13. Long F, Cal X, Luo W, Chen L, Li K. Role of Aldolase in osteosarcoma 
progression and metastasis: In vitro and in vivo evidence. Oncol Rep. 
2014;32(5):2031-2037.  

14. GangulyA.Topicalphytotherapeutic treatment for obtaining knee 
symmetry in osteoarthritis – a sustainable approach. International 
Journal of Phytomedicine. 2015a;6:489-509. 

15. Ganguly A. Diagnosis, Prevention &Phytotherapy for Osteoarthritic 
Disorders, (ISBN: 978-3-330-65274-3), Scholars Press Book 2017a; 
pp:13,14,46-48.  

16. Ganguly A. Normalization of varus/ valgus deformities in osteoarthritis 
by external application of phytoconstituents : Confirmed with 
anatomical observations and biochemical profiles and radiological 
images.Ant Physiol. 6:224.doi:10.4172/2161-0940:1000224. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

17. Ganguly A, Bandopadhyay S, Banerjee S K, Hatai B, Hatai J. Impact 
of superoxide dismutase (SOD) and glutathione reductase (GR) activity 
as markers of oxidative-stree and their role in inflammation with 
osteoarthritis patients. European Journal of Pharmaceutical and 
Medical Research. 2017,4(2):495-500. 

18. Haslam E. Natural polyphenols (vegetable tannins) as drugs: possible 
modes of action. J Nat Prod. 1996;59:205-215.  

19. Chantia A. Traditional Knowledge of ethno medicine in Jaunsarbawar, 
Dehradun district. Indian J Tradit Know. 2003;2(4):397-399.  

20. Kurian JC. Ethno-medicinal plants of India, Thailand and Vietnam. J 
Biodiversity. 2012; 3(1):61-75.  

21. Singh GB, Atal CK. Pharmacology of an extract of salaiguggal ex-
Boswelliaserrata, a new non-steroidal anti-inflammatory agent.  Agents 
Actions.1986;18:407-412.  

22. Lalithakumari K, Krishnaraju AV, Sengupta K, Subbaraju GV, 
Chatterjee A. Safety and toxicological evaluation of a novel, 
standardized 3-O-acetyl-11-keto-β-boswellic acid (AKBA)-enriched 
Boswelliaserrataextract (5-Loxin).   Toxicol Mechanisms Methods. 
2006; 16:199-226. 

23. Sengupta K, Alluri KV, Satish AR, Mishra S, Golakoti T, Sarma KVS, 
et al. A double blind, randomized, placebo controlled study of the 
efficacy and safety of 5-Loxin® for treatment of osteoarthritis of the 
knee. Arthritis Res Therp. 2008;10(4):R85, doi:10.1186/ar2461. 

24. Schumacher HR, Pullman-Mooar S, Gupta SR, Dinnella JE, Kim 
R,McHugh MP. Randomized double-blind crossover study of the 
efficacy of a tart cherry juice blend in treatment of osteoarthritis (OA) of 
the knee. Osteoarthritis and Cartilage 2013;21(8):1035-1041. 

25. Wang Q, Pan X, Wong HH, Wagner CA, Lahey LJ, Robinson WH, et 
al. Oral and topical boswellic acid attenuates mouse osteoarthritis. 
Osteoarthr. Cartil. 2014;22(1):128-132. 

26. Belcaro G,Ganguly A,Dugall M, Luzzi R, Hosoi M, Ledda A, Feragalli 
B, et al. PHYTOPROFLEX: supplementary management of 
osteoarthritis: a pilot, open, supplement registry. MedinovaMedica 
2017 (in press).  

27. Ganguly A. Degenerative changes in lumbar-region occur 
simultaneously with bilateral-osteoarthritic changes in knee-joints and 
vice versa: Normalization with topical application of phytoconstiuents 
by specialized techniques involving possible cartilage-regeneration. 
International Journal of Recent Scientific Research 2015c;6(9):6331-
6346. 

28. Ganguly A. Obtaining normal flexion and extension of knee joints on 
supine, prone and standing positions in osteoarthritis by topical 
phytotherapeutic treatment irrespective of age and sex. International 
Journal of Phytomedicine. 2015d;7(3):290-301 

29. Ganguly A. Degenerative   changes   in lumbar region always lead to 
bilateral degenerative changes in knee-joints and vice-versa: 
Sensation of pain cannot only be the parameter of   degeneration. 
AnatPhysol. 2015b;S4-005, doi:10/41722161-0940.S4-005. 

30. Ganguly A. Diagnosis of knee osteoarthritis risk through abnormal 
musculo-postural features. .International Archives of Biomedical and 
Clinical Research 2018 (in press). 

31. American Academy of Orthopedic Surgeons (AAOS), Joint motion: 
method of measuring and recording, E. & S. Livingstone Ltd. 
Edinburgh, 1965, 4th reprint 1969. 

32. Feissli S. Quantitative determination of Aldolase. Klin. Wschr. 
1966;44:390. 

33. Scott J, Huskisson EC. Graphic representation of pain. 
Pain.1976;2:175-184. 

34. Haefeli M, Elfering A. Pain assessment. Eur Spine J. 2006;15:S17-
S24. 

35. Bellamy N, Buchnan WW, Goldsmith CH, Campbell J, Stitt LW. 
Validation study of WOMAC: a health status instrument for measuring 
clinically important patient relevant outcomes to anti-rheumatic drug 
therapy in patients with osteoarthritis of the hip or knee. J 
Rheumatol.1988;15:1833-1840. 

36. Ganguly A. Efficacy of phytotherapeutic protocol for the risk factor of 
elevated level of serum c-reactive protein in knee-osteoarthritis: Part I. 
A systematic meta-analysis. International Archives of Biomedical and 
Clinical Research 2018 (in press). 

37. Gonçalves FB, Rocha FA, Albuquerque RP, Mozella A de P, Crespo 
B, Cobra H. Reproducibility assessment of different descriptions of the 
Kellgren and Lawrence classification for osteoarthritis of the 
knee. RevistaBrasileira de Ortopedia. 2016;51(6):687-691.  
 
 
 
 
 
 
 

 


