Dcod for organ health in diabetes mellitus— analysis of clinical
outcome

Abstract

The clinical outcome based on blood glucose related and other organ health indicative
parameters against the prescription of DcoD, a proprietary Siddha drug as an adjuvant to
conventional therapy (Metformin +Vildagliptin) was analyzed. Conventional line of therapy
without DcoD and Madhumegha choornam instead of DcoD were kept as control groups.
Blood glucose related and other parameters (blood and urine) post inclusion-of DcoD as an
adjuvant has shown a remarkable improvement when compared to other two groups.
Statistical significance also could be established to the above findings. The treatment
inclusion of DcoD clearly indicate significant improvement of various vital organs
(functioning) than on positive energy metabolic disorder_confirms the role of DcoD for
improving organ health and prevent co-morbidity associated with diabetes mellitus.
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Introduction

Progressive organ health impairment, especially of the vital organs like kidney, heart, nerve
cells, eye etc., due to high glucose burden in‘the blood (1) which in other words described as
positive energy metabolic disorder is. the inevitable ghost in waiting with reference to
diabetic patients from the day the patient is diagnosed of the disease. The treatment
priority these days.is primarily focused on reducing blood glucose burden with the scientific
notion that blood glucose burden is when eased, would automatically correct all associated
medical consequences that are waiting in que to strike (2).

Tracing.the etiology of the disease has ended up in the understanding of innumerable micro
and.macro aberrations in the system vertically and laterally contributing to the disease (3)
and therefore the treatment strategy of hyperglycemia followed as on date is quite
symptom-driven and is not the total and complete approach (4).

The blood glucose burden can be reduced even by reduced intake of high carb diet but such
strategy cannot be construed as increased or improved cellular sensitivity of insulin as in the
case of type Il diabetes mellitus (5). The reason why cells are going shy to insulin has to be
addressed systematically to prevent/reduce the radiating risks of diabetes mellitus is well
known. Organ protection by improving their sugar metabolizing ability is the utmost step
in the treatment along with continuously effort to delete as many ill-effects as possible
contributing to the above, directly or indirectly.



Dcod is a proprietary Siddha drug comprised of 8 medicinal herbs which are documented to
have several medicinal effects in the ancient Siddha and Ayurveda healing literature, such as
Nilavembu (Andrographis paniculata), Naval (Syzygium cumini), Seenthil (Tinospora
cordifolia), Pagal (Momordica charantia), Koraikizhangu (Cyperus rotundus), Sukku (Zingiber
officinale), Milaghu (Piper nigrum) and Adathodai (Adhatoda vasica) (6).

The formulation is a licensed Siddha drug for the management of diabetes mellitus with
reference reducing the episode of co-morbidity by improving vital organ health. Plethora of
scientific studies have been carried out on DcoD to establish its wide range of therapeutic
benefits and the DcoD seems to have the ability of segregation and independent expression
of various pharmacological benefits by passing first pass metabolism, thanks to the poly-
herbal architecture of the formulation (6-20). Besides that, the herbal constituents in the
formulation also exhibit both drug and pro-drug value and therefore.the direct and
consequential therapeutic value of the drug makes it very unique, none to compare and the
most wanted for diabetic patients.

Cellular glucose metabolism improvement to proteinuria correction to elimination of
creatinine associated factors to redox potential balance to delayed carbohydrate processing
at intestine to effect on lipid peroxidation to phagocyte mediated immune boosting to
pancreatic cell revival to nerve cell activation, all such.therapeutic value of DcoD has been
established at in vitro level ©2°),

Abundant clinical experience about the usefulness of-DcoD in the management of diabetes
and improving the overall wellness is although available, the response pattern and
improvement of organ function based on undeniable laboratory evidence collected from
diabetic patient was not available and hence the present study was planned.

In the present study, confirmed cases of type Il diabetes mellitus with marked aberration in
various internal parameters, on Metformin +Vildagliptin drug treatment were additionally
prescribed with DcoD by the treating physician over a period of 6 months. On the day of
start to end of treatment period (6 months), various organ parameters were tested and
based on the data, attempt has been made to interpret the real pharmacologic contribution
of DcoD. to the above treatment line vis-a-vis control group, where treatment with
Metformin +Vildagliptin but not DcoD usage. Similarly, the therapeutic value of DcoD as
standalone drug and the clinical effect of Madhumegha choornam- a generic Siddha drug
(21), to conventional therapy is also included in the article. Findings are presented in the
article.



Materials and Methods

Prescription based feedback cum observation method was followed in the present study

with appropriate modification/changes required (22).

Details of patients and groups

Age, gender distribution of patients under three groups

Age in years
Groups No Gender 3545 4656 5770 >70
g 63 19 18 17 9
1 100 Q 37 10 12 12 3
5 50 g 32 15 10 6 1
Q 18 9 4 4 1
3 0 g 33 14 10 7 2
> Q 17 9 3 4 1
Group 1 -JRK’s D-Co-D tablet + Metformin + Vidagliptin
Group 2 — Madhumeghachoornam + Metformin + Vidagliptin
Group 3 - Iron tablet (siddha) + Metformin + Vidagliptin
Group 1 - Duration of disease versus gender distribution
Number of patients vis-a-vis duration of disease
Genaer|  No. 1-5 6:9 10-12 13-15
M 63 38 18 4 3
F 37 19 5 10 3
Group 2
Group 2 - Duration of disease versus gender distribution
Number of patients vis-a-vis duration of disease
Gendelgy N\ 15 6-9 10-12 13-15
M 32 17 9 4 2
F 18 8 5 4 1
Group 3 - Duration of disease versus gender distribution
Number of patients vis-a-vis duration of disease
Gender | No. 15 6-9 10-12 13-15
M 33 18 6 7 2
F 17 10 3 3 1




Inclusion criteria followed for drug prescription

1. People who are clinically proven for diabetes mellitus (type 2)

2. The duration of the disease between -1-15 years with the age ranged between 35-70
years

3. Predominantly on Metformin +Vidagliptin treatment for last 5 months

4. Also consulting AYUSH vaid besides diabetologist for AYUSH supplements which is
not been objected by the respective diabetologist

5. Willing to use JRK’s D-Co-D tablet as per the direction without altering or deviating
the main line therapy (Metformin + Vidagliptin)

6. The patients who have not shown serious concern on any of the laboratory test
parameters that may warrant the patient to be referred to specialized treatment

7. Patients who are willing to subject to certain laboratory investigations at entry level,
45 days, three and six month of therapy to ascertain treatment response

8. Patients who agree to the CRO and Sponsor to review and use the laboratory test
results obtained purely for research purpose, without divulging the identity of the
patient and where the medical benefit of JRK’s D-Co-D can be reached out to large
section of patients in India and other countries

9. Patients who agree to consult the respective diabetologist without fail; where
participation in the present observational study will net be construed by the patient
such regular consultation of the diabetologist is not required

Exclusion criteria

1. No agreed to any of the criteria mentioned above

2. Lactating female and pregnant women

3. Patients who may be suffering from infection, other health complications that may
require primary medical attention

Parameters tested

The following critical diabetic prognosis and diagnosis linked parameters such as Fasting
blood glucose (FBG), post prandial blood glucose (PPBG), random blood glucose (RBG),
HbA1c¢ (glycated haemoglobin), K*, Ba, urea, creatinine, uric acid, total protein, albumin,
bilirubin,. alkaline  phosphatase, acid phosphatase, amylase, total cholesterol,
triglyceride, Vit B12, urine Na, K', creatine, systolic and diastolic blood pressure. All the
above parameters were tested on day 0, day, day 90 and 180 of therapy.



Results

Clinical findings on group 1

Day zero

All blood parameters of the patients on day zero showed clear evidence of aberration
and the rate of aberration was high with duration of the disease, Table 1, Table 2 and

Table 3

Table 1, Blood glucose profile of patients

Duration of disease (years)/ Mean and Standard deviation of FBG,
Gender | Parameters PPBG, RBG, HbAlc
tested
1-5 6-9 10-12 13-15
FBG 140+ 30 142 +5 160 +2 162+0.5
PPBG 240+ 10 280+3 3205 340+0.2
M(63) ~Rec 290 + 30 311+ 10 290 +3 300 +2
HbAlc 6.5 12 6.8+0.5 8+0.5 8.210.1
FBG 150 £+ 22 138+7 150+1 159+0.3
F (37) PPBG 251+ 11 292 +5 3003 360+0.5
RBG 300+ 10 320 +8 295 +4 315+4
HbAlc 6.5 12 6.9+0.2 8.2+04 8.510.2

Table 2, Organ health details based on laboratory investigation

Tests Reference value Range and Number of patients in parenthesis
147-152 153-157 158-160 161-163
Na 134-145 mmol/L
(38) (47) (10) (5)
K 3555mmol/l | 355590) | < (10)
Urea 2.5-6.6 mmol/L | 2.7-6.8 (60) | 6.9-7.3(35) | 7.4-7.6 (5) -
. 72-126 127-134 139-144
Creatine 72-126 mmol/L 135-138 (8
(64 (26) @ @
L@ 120-420 >420
Uric acid 120-420 mmol/L
(91) ©9)
Total protein 62-80 g/L 62-80 (82) | 81-90 (15) 91-99 (3)
Albumin 28-40 g/L 28-40 (80) | 41-45(12) 46-49(8)
Bilirubin 3.4-17 umol/L 3.4-17 (93) 18-20 (7) -
Alkaline
phosphatase 21-92 IU/L 21-92(91) | 93-110(5) | 111-119 (4)
Acid
phosphatase 3.10 IU/L 3.10(80) 3.15 (15) 3.18 (3) 32(2)
250-300 301-350
Amylase Less than 300 IU/L (21) (71) 351-370(8)
Total
cholesterol 3.5-6.5mmol/L | 3.5-6.5(15) | 6.6-7.2(50) | 7.3-8(30) | 8.1-8.7(5)
Triglyceride | 0.50-1.75 mmol/L | 0.50-1.75 1.76-1.79




(95) ()

501-800

Vitamin B12 200-900 ng/ml (92) 300-500 (8) - -
Urine test
100-250 mmol/L- 251-311
Na 24 h (98) 312-318 (2) - -
K* 41-120 mhmoI/L 24 41-60 (93) 61-80(7) ) )

Creatine 9-17 mmol/L 24 h 9-17(70) 18-20 (30) - -

Table 3 Systolic and Diastolic status

Tests Re\tzlrjgce Range and Number of patients in parenthesis
Systolic blood 120 110-140 (90) 141-152 (10)
pressure
Diastolic blood 80 70-80 (85) 81-95 (15)
pressure
Day 90

Marginal decrease in aberration of various parameters in the group was observed on 45-day
treatment and the treatment response was greater in patients who suffer shorter duration
of the disease. Further the decrease in standard deviation number showing higher distance
from the arithmetic mean suggest the value- stabilization possibly due to treatment
intervention, Table 4,5 and 6

Table 4 blood glucose profile of patients

Duration of . disease (years)/ Mean and Standard deviation of FBG, PPBG,
Gender | Parameters RBG, HbAlc
tested
1-5 6-9 10-12 13-15
FBG 128+6 132+7 158 +3 152 +£0.6
PPBG 173+ 4 260 £5 310+3 380+0.4
M(63) RBG 1 +12 300+ 11 283 +4 290 +4
HbA1lc 6.1+3 6.7+0.7 7.9+05 8.0+0.3
FBG 140+ 12 131+5 148 +0.5 156 £0.4
F(37) PPBG 231+ 3 282 +4 290 £ 2 350+0.4
RBG 288 +5 310+5 291 +3 3151+ 3
HbAlc 6.4 +3 6.4+0.2 8.1+0.2 8.1+0.3

Table 5 Organ health details based on laboratory investigation

Tests Reference value Range and Number of patients in parenthesis
Na 134-145 mmol/L | <145 (78) 14(61'71)55 156-160 (2) 16%;62
K* 3555mmolll | 3555(98) | <@ ] ]

Urea 2.5-6.6 mmol/L 2.7-6.8(80) | 6.9-7.3(18) | 7.4-7.6 (2) -




. 72-126 127-134
Creatine 72-126 mmol/L (84) (16)
. 120-420
Uric acid 120-420 mmol/L (100)

Total protein 62-80 g/L 62-80 (98) 81-90 (2) -
Albumin 28-40 g/L 28-40 (80) 41-45 (16) 46-49(4)
Bilirubin 3.4-17 umol/L 3.4-17 (94) 18-20 (6) -
Alkaline

phosphatase 21-92 |U/L 21-92 (91) 93-110(7) | 111-119(3)

Acid
phosphatase 3.10 IU/L 3.10(88) 3.15(10) 3.18(2)
250-300 301-350
Amylase Less than 300 IU/L (66) (30) 351-370(4)
Total
cholesterol 3.5-6.5mmol/L | 3.5-6.5(45) | 6.6-7.2(30) [.7.3-:8(20) 8.1-8.7 (5)
. . 0.50-1.75 1.76-1.79
Triglyceride 0.50-1.75 mmol/L -
o (97) 3)
Vitamin B12 | 200-900 ng/m 50(2'88)00 300-500(2)
Urine test
100-250 mmol/L- 251-300
Na 24 h (99) 301-311 (1)
K* 41-120 mhmoI/L 24 41-60 (97) 61:80(3)
Creatine 9-17 mmol/L 24 h 9-17(80) 18-20 (20)

Table 6, Systolic and Diastolic status

Tests Re\l:zlrsgce Range and Number of patients in parenthesis
Systolic blood 120 110-140 (95) 141-152 (5)
pressure
Diastolic blood 80 70-80 (99) 81-95 (1)
pressure
Day 180

Dramatic improvement in the functioning of various parameters was observed on day 180
of treatment with clear reduction in standard deviation value suggesting the positive role of
treatment intervention, Table 7,8 and 9

Table 7, Blood glucose profile of patients

Gender

Parameters
tested

RBG, HbAlc

Duration of disease (years)/ Mean and Standard deviation of FBG, PPBG,

1-5

| 10-12 |

13-15




FBG 108+ 1 122+3 159+ 0.2 150+ 0.1

PPBG 143+ 2 200 +15 205 +0.1 374401

M(63) RBG 1808 260+ 11 281+0.1 280 +0.1
HbA1c 5.7 +2 6.5+2 75+0.1 7.840.1

FBG 13105 12402 140401 152+0.1

(37 PPBG 211401 269+0.1 270+0.1 344402

RBG 217 +0.1 300+0.1 275 +0.2 300£0.2
HbALC 6.2 +1 62401 79+01 8401

Table 8, Organ health details based on laboratory investigation

Tests Reference value Range and Number of patients in parenthesis
Na 134-145 mmol/L <145 (85) 146-155(10) 156-160 (5)
K* 3.5-5.5 mmol/L 3.5-5.5 (100) ) -
Urea 2.5-6.6 mmol/L 2.7-6.8 (91) 6.9-7.3(8) 7.4-7.6 (1)
Creatine 72-126 mmol/L 72-126 (88) | 127-134 (12) -
Uric acid 120-420 mmol/L 120-420 (100) - -
Total protein 62-80 g/L 62-80(100) -
Albumin 28-40 g/L 28-40 (90) 41-45 (9) 46-49(1)
Bilirubin 3.4-17 umol/L 3.4-17 (98) 18-20 (2) -
Alkaline
phosphatase 21-92 IU/L 21-92(99) 93-110 (1) -
Acid
phosphatase 3.10 IU/L 3.10(90) 3.15(10) -
Amylase Less than 300 1U/L 200-250 (80) | 251-270 (20) -
Total cholesterol 3.5-6.5 mmol/L 3.5-6.5(90) 6.6-7.2 (10) -
Triglyceride 0.50-1.75 mmol/L 0.50-L1.75 - -
(100)
Vitamin B12 200-900 ng/ml 501-800 (100) - -
Na 100-250 mmol/L- 24 h | 251-300 (100) - -
K* 41-120 mmol/L 24 h 41-60 (100) - -
Creatine 9-17 mmol/L 24 h 9-17(100) - -

Table 9, Systolic and Diastolic status

Range and Number of patients in

Tests Reference value .
parenthesis
Systolic blood pressure 120 110-140 (100)
Diastolic blood pressure 80 70-80 (100)

Clinical findings on group 2

Day Zero




All blood and organ parameter test findings clearly show abnormality and the extent of
aberration directly co-relate with duration of the disease, Table 10,11,12

Table 10. Clinical findings showing Duration of disease and Mean and Standard deviation
of FBG, PPBG, RBG, HbAl

Duration of disease (years)/ Mean and Standard deviation of FBG, PPBG,
Gender | Parameters RBG, HbAlc
tested
1-5 6-9 10-12 13-15
FBG 140+ 30 142 +5 160 +2 162 £0.5
PPBG 240+ 10 280 +3 320+5 340+0.2
M(32) RBG 290 + 30 311+ 10 290 +3 300 +2
HbAlc 6.5 +2 6.8+0.5 8+0.5 8:2+0.1
FBG 150 + 22 138+7 150+1 159+ 0.3
F (18) PPBG 251+ 11 292 £5 300+ 3 360+0.5
RBG 300 £ 10 320+8 2954 315+4
HbAlc 6.5 +2 6.9+0.2 8.2+04 8.510.2

Table 11 Organ health details based on laboratory investigation

Tests Reference value Range and Number of patients in parenthesis
147-152 153-157 161-163
Na 134-145 mmol/L 158-160 (4
21) (18) 9 @
K 3555mmolll | 3555@0) | <10 : :
Urea 2.5-6.6 mmol/L | 2.7-6.8 (32) | 6.9-7.3(12) | 7.4-7.6 (6) -
. 72-126 127-134 139-144
Creatine 72-126 mmol/L 135-138 (8
(39) (10) O w
L 120-420 >420
Uric acid 120-420 mmol/L - -
(43) (7)

Total protein 62-80 g/L 62-80 (41) 81-90 (5) 91-99 (4) -
Albumin 28-40 g/L 28-40 (35) | 41-45(11) 46-49(4) -
Bilirubin 3.4-17 umol/L 3.4-17 (43) 18-20 (7) - -
Alkaline

phgsphatase 21-92 IU/L 21-92(38) | 93-110(9) | 111-119 (4) -

Acid
phosphatase 3.10 IU/L 3.10(30) 3.15 (15) 3.18 (2) 3.2(3)
250-300 301-350
Amylase Less than 300 IU/L (21) (20) 351-370(9) -
Total
cholesterol 3.5-6.5mmol/L | 3.5-6.5(12) | 6.6-7.2(35) | 7.3-8(2) 8.1-8.7(1)
. . 0.50-1.75 1.76-1.79
Triglyceride | 0.50-1.75 mmol/L - -
id (44) )
Vitamin B12 | 200-900 ng/ml 50(1':33)00 300-500 (4) : :

Urine test




Na 100-250 mmol/L- 251-311 312-318 ) )
24 h (40) (10)

K* 41-120 mhmoI/L 24 41-60 (43) 61-80(7) ) )

Creatine 9-17 mmol/L 24 h 9-17(46) 18-20 (4) - -

Table 12 Systolic and Diastolic status

Tests Re\tzlrjgce Range and Number of patients in parenthesis
Systolic blood 120 110-140 (39) 141-152 (11)
pressure
Diastolic blood 80 70-80 (10) 81-95 (40)
pressure
Day 90

The treatment intervention has not altered or improved the blood and other parameters

significantly over 90-day treatment, Table 13,14 and 15

Table 13 Blood glucose profile of patients

Duration of disease (years)/ Mean and Standard deviation of FBG, PPBG,

Gender | Parameters RBG, HbAlc
tested
15 Bhg 10-12 1315
FBG 140 £ 20 141+3 161+1 161+023
PPBG 241+7 280 +2 319+3 330+0.1
M(32) RBG 290 +5 300+ 12 280+5 300 £1
HbAlc 6.5 1 6.8+0.2 8+0.3 8.140.2
FBG 150 + 12 136+3 150+0.5 159+0.1
F 19 PPBG 251% 5 292+4 288 +2 350+0.7
RBG 288 +8 320+3 290 +3 305+5
HbALc 6.5+l 6.9+0.1 81403 8.540.1

Table 14 Organ health details based on laboratory investigation

Tests Reference value Range and Number of patients in parenthesis
147-150 151-155
Na 134-145 mmol/L (26) (20) 156-160 (4) -
K' 3555mmol/l | 35554 | < © i i
Urea 2.5-6.6 mmol/L | 2.7-6.8 (40) | 6.9-7.3 (10) - -
Creatine | 72-126 mmol/L 7%21%56 127-135 (7) | 135-138 (3) :
L 120-420 >420
Uric acid 120-420 mmol/L - -
(45) ()




Total protein 62-80 g/L 62-80 (44) 81-90 (5) 91-99 (1) -
Albumin 28-40 g/L 28-40 (36) | 41-45(10) 46-49(4) -
Bilirubin 3.4-17 umol/L 3.4-17 (45) 18-20 (5) - -
Alkaline

phosphatase 21-92 IU/L 21-92 (40) | 93-110(7) | 111-119(3) -

Acid
phosphatase 3.10 IU/L 3.10(35) 3.15 (10) 3.18 (4) 3.2(1)
250-300 301-350
Amylase Less than 300 IU/L (22) (18) 351-370(10) -
Total
cholesterol 3.5-6.5mmol/L | 3.5-6.5(15) | 6.6-7.2 (35) - -
. . 0.50-1.75 1.76-1.79
Triglyceride | 0.50-1.75 mmol/L . -
il (44) ©6)
Vitamin B12 | 200-900 ng/ml 50(1'2)00 300-500 (4) . -
Urine test
100-250 mmol/L- 251-310
Na 24h (43) 312-318 (7) - -
K* 41-120 mhmoI/L 24 41-60 (45) 61-80(5) ) )
Creatine 9-17 mmol/L 24 h 9-17(48) 18-20 (2) - -

Table 15 Systolic and Diastolic status

Tests Re\l:zlrtejgce Range and Number of patients in parenthesis
Systolic blood 120 110-140 (40) 141-152 (10)
pressure
Diastolic blood 80 70-80 (11) 81-95 (39)
pressure
Day 180

The treatment intervention over 180 days does not seems to have any impact in improving
the blood and other parameters suggesting the poor therapeutic value of Madhumegha

choornam in the treatment of diabetes mellitus, Table16,17 and 18

Table 16 Blood glucose profile of patients

Duration of disease (years)/ Mean and Standard deviation of FBG, PPBG,
Gender | Parameters RBG, HbAlc
tested

1-5 6-9 10-12 13-15

FBG 138+ 19 140+ 1 160+ 0.5 160 £0.1

PPBG 23515 281+1 311+1 321+0.1
M(32) RBG 283+3 30346 260+ 2 301 +1
HbAlc 6.5+1 6.6+ 0.1 8+0.1 8+0.1




FBG 140 £5 118 +1 145+0.2 140+0.3

F (18) PPBG 231+0.2 280 +1 2701 343+0.3
RBG 280+1 311+1 272 +1 288 +1

HbAlc 6.4 +0.2 6.8+0.1 8+0.1 8.1+0.1

Table 17, Organ health details based on laboratory investigation

Tests Reference value Range and Number of patients in parenthesis
147-150 151-155
Na 134-145 mmol/L (27) (22) 156-160 (1)
K' 3555mmolll | 3555@5) | O
Urea 2.5-6.6 mmol/L | 2.7-6.8 (41) | 6.9-7.3(9)
Creatine | 72-126 mmol/L 7%;56 127-135 (5) [*135:138 (2)
L 120-420 >420
Uric acid 120-420 mmol/L -
(46) (4)

Total protein 62-80 g/L 62-80 (45) 81-90 (5) -
Albumin 28-40 g/L 28-40 (37) |« 41-45(11) 46-49(2)
Bilirubin 3.4-17 umol/L 3.4-17 (45) 18-20.(5) -
Alkaline

phosphatase 21-92 IU/L 21-92(41) | 93-110(9)

Acid
phosphatase 3.10 IU/L 3.10.(36) 3.15(12) 3.18 (2)
250-300 301-350
Amylase Less than 300 IU/L 23) (20) 351-370(7)
Total 3.5-6.5mmol/L | 3.5-6.5(16) | 6.6-7.2 (34)
cholesterol
. . 0.50-1.75 1.76-1.79
Triglyceride | 0.50-1.75 mmol/L
iod (45) ©)
vitamin B12 | 200:900 ng/m 50(1'500 300-500 (4)
Urine test
100-250 mmol/L- 251-310
Na 24 h (44) 312-318 (6)
K" 41-120 mhmoI/L 24 41-60 (45) 61-80(5)
Creatine 9-17 mmol/L 24 h 9-17(49) 18-20 (1)

Table 18, Systolic and Diastolic status

Tests Re\tzlrjgce Range and Number of patients in parenthesis
Systolic blood 120 110-140 (41) 141-152 (9)
pressure
Diastolic blood 80 70-80 (12) 81-95 (38)




pressure

Clinical findings on group 3

Day zero

The laboratory investigation has clearly proved abnormal blood and other parameters in all
patients on day zero, Table 19, 20 and 21

Table 19 Blood glucose profile of patients

Duration of disease (years)/ Mean and Standard deviation of FBG, PPBG,
Gender | Parameters RBG, HbAlc
tested
1-5 6-9 10-12 13-15
FBG 140+ 30 142 +5 160 +2 162 £ 0.5
PPBG 240+ 10 280 +3 3205 340+0.2
M(33) RBG 290 + 30 311+ 10 290 +3 300 +2
HbAlc 6.5 +2 6.8+0.5 8+05 8.2 0.1
FBG 150 + 22 138+7 150+1 159 +0.3
F(17) PPBG 251+ 11 292 £5 30043 360+0.5
RBG 300 £ 10 320£8 295 +4 315+4
HbAlc 6.5 +2 6.9+0.2 8.2+04 8.510.2

Table 20, Organ health details based on laboratory investigation

Tests Reference value Range and Number of patients in parenthesis
147-152 153-157 161-163
Na 134-145 mmol/L 158-160 (5
21) (19) O o
K 3555 mmiol/e. | 3555@6) | = ®) : :
Urea 2:5-6.6 mmol/L | 2.7-6.8 (36) | 6.9-7.3(11) | 7.4-7.6 (3) -
. 72-126 127-134 139-144
Creatine 72-126 mmol/L 135-138 (3
(35) (10) e
@ 120-420 >420
Uric acid 120-420 mmol/L (38) (12) - -
Total protein 62-80 g/L 62-80 (39) 81-90 (6) 91-99 (5) -
Albumin 28-40 g/L 28-40 (35) | 41-45(10) 46-49(5) -
Bilirubin 3.4-17 umol/L 3.4-17 (36) | 18-20(14) - -
Alkaline
phosphatase 21-92 IU/L 21-92(33) | 93-110(11) | 111-119 (6) -
Acid
phosphatase 3.10 1U/L 3.10(29) 3.15(11) 3.18 (6) 3.2(4)
250-300 301-350
Amylase Less than 300 IU/L (20) (21) 351-370(9) -
Total 35-65mmol/l | 3.5-6.5(14) | 6.6-7.2(33) | 7.38(2) | 8.1-87(1)
cholesterol ' ' e T ' e




. . 0.50-1.75 1.76-1.79

Triglyceride 0.50-1.75 mmol/L -

o (45) (5)
Vitamin B12 | 200-900 ng/m 50(1'2)00 300-500 (5) :

Urine test

Na 100-250 mmol/L- 251-311 312-318 ]

24 h (40) (10)
K 41-120 mhmoI/L 24 41-60 (43) 61-80(7) )
Creatine 9-17 mmol/L 24 h 9-17(40) 18-20 (10) -

Table 21, Systolic and Diastolic status

Tests Re\tzlrjgce Range and Number of patients in parenthesis
Systolic blood 120 110-140 (35) 141-152 (15)
pressure
Diastolic blood 80 70-80 (13) 81-95 (37)
pressure
Day 90

Treatment intervention of conventional line of therapy although offered limited benefit but

the improvement rate was not as comparable as group 1, Table 22, 23 and 24

Table 22, Blood glucose profile of patients

Duration of disease (years)/ Mean and Standard deviation of FBG, PPBG,
Gender | Parameters RBG, HbAlc
tested
1-5 5-7 10-12 13-15
FBG 137+ 10 141 +3 160+ 0.5 152 +£0.6
PPBG 240+ 0.5 282+1 318+2 338+0.1
M(33) RBG 288 + 10 3005 288 +2 300 +1
HbA1c 6.5 +1 6.7+0.2 8+0.2 8.1+0.1
FBG 151+12 138+2 114+ 0.5 147 £0.1
F(17) PPBG 241+ 9 290 £ 2 288 £ 2 361+0.1
RBG 288 +5 310+4 290 £2 3112
HbAlc 6.5+1 6.8+0.1 8.2+0.2 8.50.1

Table 23, Organ health details based on laboratory investigation

Tests

Reference value

Range and Number of patients in parenthesis

Na

134-145 mmol/L

146-150

| 151-157 (8) | 158-160 (1) | -




(41)
K* 3555mmoll | 3555@7) | <O
Urea 2.5-6.6 mmol/L | 2.7-6.8(40) | 6.9-7.3(9) | 7.4-7.6 (1)
Creatine | 72-126 mmol/L 7%356 127-134 (5) | 135-138 (6)
L 120-420 >420
Uric acid 120-420 mmol/L (40) (10)

Total protein 62-80 g/L 62-80 (40) 81-90 (8) 91-99 (2)
Albumin 28-40 g/L 28-40 (40) 41-45 (8) 46-49(2)
Bilirubin 3.4-17 umol/L 3.4-17 (42) 18-20 (8) -
Alkaline

phosphatase 21-92 IU/L 21-92 (40) | 93-110(7) | 111-119 (3)

Acid
phosphatase 3.10 1U/L 3.10(31) 3.15 (10) 3.18 (8) 3.2(1)
250-300 301-350
Amylase Less than 300 IU/L (20) (20) 351-370(10)
Total 35-6.5mmol/L | 3.5-6.5 (15) | 6:6:7.220) | 7.3-8(5)
cholesterol ' ' R Y '
. . 0.50-1.75 1.76-1.79
Triglyceride | 0.50-1.75 mmol/L
id (46) )
Vitamin B12 | 200-900 ng/m 50&'{?)00 300-500 (4)
Urine test
100-250 mmol/L- 251-311
Na 24 h 43) 312-318 (7)
K* 41-120 mhmoI/L 24 41-60 (45) 61-80(5)
Creatine 9-17 mmol/L 24.h 9-17(40) 18-20 (10)

Table 24, Systolic and Diastolic status

Tests Re\tzlrjgce Range and Number of patients in parenthesis
Systolic blood 120 110-140 (39) 141-152 (11)
pressure
Diastolic blood 80 70-80 (23) 81-95 (17)
pressure
Day 180

The conventional line of therapy although was proven to be effective but individual
variations in treatment response was observed as the standard deviation value showed high
noise even on day 180 of treatment, Table 25, 26 and 27




Table 25, Blood glucose profile of patients

Duration of disease (years)/ Mean and Standard deviation of FBG, PPBG,
Gender | Parameters RBG, HbAlc
tested
1-5 5-7 10-12 13-15
FBG 130+1 123+0.1 160+0.1 150+0.4
PPBG 222+ 0.1 267 £0.1 312+1 330+0.1
M(33) RBG 264+2 279+0.7 27341 300 +3
HbAlc 6.1+0.1 6.7+0.1 8+0.1 8+0.1
FBG 150+6 124+0.1 110+£0.1 145 +0.1
F(17) PPBG 240+ 3 2781 271+1 360 +0.1
RBG 280 +2 308+ 1 280 +1 301+1
HbAlc 6.4 +0.5 6.6+0.1 8.1+0.1 8.440.1

Table 26, Organ health details based on laboratory investigation

Tests Reference value Range and Number of patients in parenthesis
Na 134-145 mmol/L 14(3'??)50 151-15747) : :
K* 3555mmolll | 355549) | SO i i
Urea 2.5-6.6 mmol/L | 2.7-6.8 (40) |-6.9-7.3 (10) - -
Creatine | 72-126 mmol/L 7@56 127-134 (6) | 135-138 (4) :
L 120-420 >420
Uric acid 120-420 mmol/L (40) (10) - -
Total protein 62-80-g/L 62-80(42) 81-90 (8) - -
Albumin 28-40 g/L 28-40 (41) 41-45 (9) - -
Bilirubin 3:4-17 umol/L 3.4-17 (43) 18-20 (7) - -
Alkaline
phosphatase 21-92 IU/L 21-92 (41) | 93-110(7) | 111-119 (2) -
Acid
phosphétase 3.10 IU/L 3.10(35) 3.15 (6) 3.18(9) -
250-300 301-350
Amylase Less than 300 IU/L (22) (20) 351-370(8) -
o 35-6.5mmol/L | 3.5-6.5(16) | 6.6-7.2(20) | 7.3-8(4) :
cholesterol ' ' e o '
. . 0.50-1.75 1.76-1.79
Triglyceride | 0.50-1.75 mmol/L - -
id (47) ©)
Vitamin B12 200-900 ng/ml 50(1_%00 300-500 (3) - -
Urine test
100-250 mmol/L- 251-311
Na 24 h (45) 312-318 (5) - -
K* 41-120 mhmoI/L 24 41-60 (45) 61-80(5) ) )




| Creatine | 9-17mmol/L24h | 9-17(42) [ 18-20(8) | - -

Table 27, Systolic and Diastolic status

Tests Re\I:erjgce Range and Number of patients in parenthesis
Systolic blood 120 110-140 (40) 141-152 (10)
pressure
Diastolic blood 80 70-80 (25) 81-95 (25)
pressure

Statistical tests

Odds ratio was calculated using the formula OR = (a/b)/(c/d) or (axd)/(bxc) where the ‘good’
treatment outcome in control group is ‘a’ and good treatment response in treated group is
‘. ‘c’ and ‘d’ respectively are bad treatment responses respectively:in control and
treatment group. An odds ratio value less than one.denote the response obtained in
treatment group is significant over control.

Table 28. Test parameter using Odds ratio

Test parameters between group-1 and group- OR (Odds ratio)
3 after 6 months treatment
Na 0.133127
k 0.958696
urea 0.732601
creatinine 0.831169
amylase 0.288750
total cholesterol 0.190476

Group 1 - JRK's D-Co-D tablet + Metformin + Vidagliptin
Group 3= Iron tablet (siddha) + Metformin + Vidagliptin

Paired students’ ‘t’ test was performed to ascertain the statistical significance of the values
of the group at different treatment interval from zero day value. Social science statistics
software. https://www.socscistatistics.com/tests/studentttest/default2.aspx was used for
the above purpose.

Odds ratio and margin of error was also calculated to a limited level where number of
patients shifted to baseline value of various test parameters after treatment from the zero
day status.

Table 29. Statistical significance test on blood parameters among three groups

Group details | Parameters | P value from Zero day to different




treatment period
3 month after 6 month after
treatment treatment

FBG 0.4601 <0.001

_ PPBG 0.4011 <0.001

Group 1 (n=100) RBG 0.5010 <0.001
HbALC 0.6100 <0.5000

FBG 06111 05171

. PPBG 0.6811 05811

Group 2 (n=50) RBG 0.6300 0.6100
HbALC 0.7131 06128

FBG 05110 0.5001

. PPBG 0.5000 0.4900

Group 3 (n=50) RBG 0.5330 0.4800
HbALC 0.6100 05170

Six month DcoD usage has brought down all blood parameters with P value less than 0.0001
except HbAlc

Intervention of Madhumegha choornam did not alter the bloed parameters significantly

Table 30. Statistical significance of various organ health indicators among three group

Parameters P value from day.zero to different treatment period
3 months 6 months
Group 1 Group 2 Group3 | Group 1 Group 2 Group 3
Na <0.001 <0.01 <0.01 <0.0001 <0.001 <0.001
K <0.001 <0.01 <0.01 <0.0001 <0.021 <0.005
Urea <0.001 0.0431 <0.001 |<0.0001 <0.031 <0.001
Creatinine <0.001 <0.001 <0.001 |<0.0001 <0.022 <0.006
Uric acid <0.001 0.0334 0.0234 | <0.0001 <0.018 <0.004
Total <0.001 <0.001 <0.001 | <0.0001 <0.001 <0.001
protein
Albumin <0.001 <0.001 <0.001 |<0.0001 <0.001 <0.001
Bilirubin <0.001 0.0445 <0.001 |<0.0001 <0.001 <0.001
Alkaline <0.001 <0.001 <0.001 |<0.0001 <0.001 <0.001
phosphatase
Acid <0.001 <0.001 <0.001 |<0.0001 <0.001 <0.001
phosphatase
Amylase <0.001 0.0551 0.4991 | <0.0001 <0.0677 <0.012
Total <0.001 0.0481 <0.001 |<0.0001 <0.0001 <0.001
cholesterol
Triglyceride <0.001 <0.01 <0.01 <0.0001 <0.001 <0.001
VitB12 <0.001 <0.01 <0.01 <0.0001 <0.001 <0.001
Na in urine <0.001 <0.01 <0.01 <0.0001 <0.001 <0.001
Kin urine <0.001 <0.01 <0.01 <0.0001 <0.001 <0.001




Creatinine in <0.001 <0.01 <0.01 <0.0001 <0.001 <0.001
urine

DcoD intervention has significantly improved the health of various organs over three and
six-month period with P value less than< 0.0001.

Majority of patients had only marginal deviation in organ function and health indicator
value in the beginning and hence the direction of improvement in other two groups over
three and six-month period also is statistically significant and the respective P value is less
than < 0.0001.

Discussion

Findings from the present analysis of data obtained from patients who were prescribed
DcoD as an adjuvant over the conventional line of therapy.— Metformin + Vildagliptin by
keeping two separate control groups namely those received only.Metformin + Vildagliption
alone and those received Metformin + Vildagliptin along with a generic Siddha drug given
for the treatment of diabetes mellitus — Madhumegha choornam has clearly brought out the
unique therapeutic value of DcoD in the treatment of type 2. diabetes mellitus. We, in the
present intervention study did not attempt to alter the existing line of therapy of Metformin
+ Vildagliptin and instead wants to position and promote DcoD only as an adjuvant
medicament to the conventional line of therapy to achieve faster prognosis and improving
organ health and thereby to reduce co-morbidity associated with diabetes.

Metformin + Vildagliptin is although the proven treatment line for diabetes mellitus but to
reduce blood glucose burden and improve insulin sensitivity, patients continue to show high
spike in blood glucose.despite very high concentration of drug usage, as high as 1-2 gm per
day of metformin.© The above situation observed in several patients on Metformin +
Vildagliptin may-be.due to diet indiscipline and other associated reasons or due to food-drug
interaction between metformin and some types of food. Many diabetic patients, especially
in rural India seldom follow diet discipline mostly due to high blood glucose threshold. As
high as 300-400 dL of blood glucose also not seems to have any immediate effect that could
affect the normal activity of the patient and hence bother the least about the disease and
nor follow any diet discipline.

How the inclusion of DcoD to the conventional line of therapy with Metformin + Vildagliptin
has brought a dramatic shift in blood and other parameters and improve overall organ
health in a period of 90-180 days owes two body of explanations. The first explanation is
relating to DcoD possibly staggering the release of Metformin + Vildagliptin and also may be
fencing metformin from losing its potency or effect due to drug-food interaction (22,23,24).
Among various allopathic drugs, metformin is the most studied allopathic drug having very
high and versatile drug-food interaction resulting in metformin losing its therapeutic effect
quickly.  The other possibility could be, DcoD may have greater cellular effect and other
pharmacological benefits leading to a cascading effect, resulting in greater therapeutic




outcome with Metformin + Vildagliptin treatment when DcoD is included (6-20). Our
findings gain further confirmation from the control drug — Madhumegha choornam that we
used along with Metformin + Vildagliptin. The intervention of Madhumegha choornam did
not bring any significant positive treatment response clearly suggesting Madhumegha
choornam does not have any such therapeutic value like that of DcoD.

The overall response with the intervention of DcoD to conventional line of therapy was only
appreciable as the duration of treatment was only 180 days. Further individual diversity in
blood and other parameters was quite high due to both inherent and external driven
reasons such as age of the patient, alcoholism, drug abuse, smoking, poor food discipline,
occupation, life style, other disease burden etc. But we observed that the standard
deviation value has shown great reduction which suggests many odds may be getting
corrected due to Dcod. We have already established several pharmacological benefit of
DcoD through enzymatic and cell culture assays to establish the possible role of DcoD to
promote organ health and prevent/reduce co-morbidity. The present data clearly suggest
DcoD has significant therapeutic value in the treatment of type 2 diabetes mellitus to speed
up the prognosis and promote organ health.

References

1. Tripathy JP. Burden and risk factors of diabetes and hyperglycemia in India: findings
from the Global Burden of Disease Study 2016. Diabetes Metab Syndr Obes. 2018 Jul
31;11:381-387. doi: 10.2147/DMS0.S157376. PMID:  30104893; PMCID:
PMC6074770

2. Asif M. The prevention and control the type-2 diabetes by changing lifestyle and
dietary pattern. J Educ Health Promot. 2014 Feb 21;3:1. doi: 10.4103/2277-
9531.127541. PMID: 24741641; PMCID: PMC3977406.

3. Beulens, JW.J,, Pinho, M.G.M., Abreu, T.C. et al. Environmental risk factors of type 2
diabetes—an exposome approach. Diabetologia 65, 263-274 (2022).
https://doi.org/10.1007/s00125-021-05618-w

4. ‘Nathan DM, Buse JB, Davidson MB, Ferrannini E, Holman RR, Sherwin R, Zinman B;
American Diabetes Association; European Association for Study of Diabetes. Medical
management of hyperglycemia in type 2 diabetes: a consensus algorithm for the
initiation and adjustment of therapy: a consensus statement of the American
Diabetes Association and the European Association for the Study of Diabetes.
Diabetes Care. 2009 Jan;32(1):193-203. doi: 10.2337/dc08-9025. Epub 2008 Oct 22.
PMID: 18945920; PMCID: PMC2606813.

5. Foley PJ. Effect of low carbohydrate diets on insulin resistance and the metabolic
syndrome. Curr Opin Endocrinol Diabetes Obes. 2021 Oct 1;28(5):463-468. doi:
10.1097/MED.0000000000000659. PMID: 34468401; PMCID: PMC8500369.




10.

11.

12.

13.

14.

Aruna V, Amruthavalli GV, Gayathri R. Cellular level catalysation of glucose by organ
level cells as a possible therapeutic scope for diabetes mellitus. International Journal
of Science & Healthcare Research. 2021; 6(1): 166-171.

Amruthavalli GV., et al. “Therapeutic Polymorphism’ of Anti-Diabetic Herbal Drug”.
EC Diabetes and Metabolic Research 5.3, (2021): 22-31.

Aruna.V, Amruthavalli G.V., Gayathri Rajagopal. Why poly herbal preparation is more
advantageous than targeted single molecule based drug (s) for the management of
diabetes mellitus. World Journal of Pharmaceutical and Medical Research. Vol 7,
Issue 1, 2021.

Soundharya.R., Aruna.V, Amruthavalli G.V., Gayathri Rajagopal. Comparison on the
Anti-Diabetic Effect of NIKU Plus Versus Madhumega chooranam. Research &
Reviews: A Journal of Unani, Siddha and Homeopathy,Volume 6, Issue 2.
Amruthavalli G.V., Aruna.V, Gayathri Rajagopal. Solution for Diabetes mellitus-Niku
plus, Journal of Diabetes and Treatment, Volume 2019, Issue 02.

Amruthavalli G.V, Gayathri.R. Cause-Consequence Correction.by DcoD in Diabetes
Mellitus. International Research Journal of Pharmacy and Medical Sciences (IRJIPMS),
Volume 5, Issue 1, pp. 1-3, 2021.

Saravana Babu C, Sathiya S, Anbarasi C, Prathyusha N, Ramakrishnan G, Kalaivani P,
Jyothi Priya R, Selvarajan Kesavanarayanan K= Verammal Mahadevan M,
Thanikachalam S. Polyphenols in madhumega chooranam, a Siddha medicine,
ameliorates carbohydrate metabolism and oxidative stress in type Il diabetic rats. J
Ethnopharmacol. 2012 Jul 13;142(2):331-6. doi: 10.1016/j.jep.2012.04.003. Epub
2012 May 23. PMID: 22633981.

Kennelty KA, Witry MJ, Gehring M, Dattalo M, Rogus-Pulia N. A four-phase approach
for systematically-collecting data and measuring medication discrepancies when
patients transition between health care settings. Res Social Adm Pharm. 2016 Jul-
Aug;12(4):548-58. doi: 10.1016/j.sapharm.2015.09.001. Epub 2015 Sep 12. PMID:
26781670; PMCID: PMC4846572.

Pakkir. Maideen NM, Jumale A, Balasubramaniam R. Drug Interactions of Metformin
Involving Drug Transporter Proteins. Adv Pharm Bull. 2017 Dec;7(4):501-505. doi:
10.15171/apb.2017.062. Epub 2017 Dec 31. PMID: 29399540; PMCID: PMC5788205.



