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SUMMARY

D-400, an Ayurvedic formulation proven to have hypoglycaemic activity, was given to healthy
male volunteers for 42 days. Detailed biochemical tests for master health check were carried out
before commencing the drug treatment and were repeated on Days 15 and 42. All tests were carried
out by an independent diagnostic laboratory. Physical examination did not reveal any abnormalities
in any of the volunteers throughout the study of Biochemical and haematological tests were
comparable with basal readings. D-400 meets the minimum safely evaluation criteria set forth in
“Guide to Clinical Studies and Developing Protocol” (Bent Spilkar).

INTRODUCTION

Herbal medicines have been known to possess intrinsic utility and treat the patient as a whole, not
just the symptoms. History shows that many herbal drugs were known and used in some form or the
other long before their actions were investigated on modern scientific lines. As civilisation
progressed, it has brought with it an ever-increasing complexity of medicinal plants. The present
global trend is rapidly changing towards the use of herbal products. Of late, there is a surge of
interest in herbal medicines as reflected from the increasing number of formulations introduced into
the market. An increasing number of pharmaceutical organisations, including foreign ones, are
taking up the manufacture of Ayurvedic drugs.

In view of the extensive usage of such plant extracts over a long period, the safety standards for
drugs have undergone considerable changes in the last 10 years.

Phase I safety is a study of a test drug in humans, usually volunteers but occasionally in patients'.
Safety evaluation is the primary, and almost always, sole objective, and here an attempt is made to
establish the approximate level of patient/volunteer tolerance for acute and usually chronic dosing.

There is a dearth of data on safety, efficacy and tolerability of herbal preparations, as they are
believed to be completely safe for human use. D-400 is one such drug formulated by The Himalaya
Drug Co., for the treatment of diabetic disorders®. The drug is being used for over 5 years and no
untoward reactions have been reported. However, as no systematic prospective study has been done
to monitor even minor effects on subjective symptoms, total clinical fitness, hemodynamic,
biochemical, haematological, psychomotor performance, short and long term memory, this study
was planned to evaluate the effect of D-400 on the above mentioned parameters.

COMPOSITION OF D-400 TABLETS

Sanskrit Name Botanical Name Weight
Guggulu (Purified) Balsamodendron mukul 30 mg
Shilajeet (Purified) 30 mg
Extracts:
Gurmar Gymnema sylvestre 30 mg

Pitasara (Bijasar) Pterocarpus marsupium 20 mg



Yashti-madhu
Saptarangi

Jambu

Shatavari

Punarnava

Mundi

Guduchi

Kairata

Gokshura
Bhumyamalaki
Gumbhari

Karpasi

Daru haridra (Rasaut)
Ghrita kumari (Elva)

Powders:

Sushavi (Karela)
Maricha

Tulsi

Atibala

Haridra

Jungli palak
Vidaangadi Lauhani
Trivang

Abhrak Bhasma
Praval bhasma
Akik pishti
Shingraf

Processed in:
Udambara
Babbula
Kramuka
Ashvagandha
Tagara
Shyonaka
Chandana
Sunthi

Jambu

MATERIAL AND METHODS

Glycyrrhiza glabra
Casearia esculenta
Eugenia jambolana
Asparagus racemosus
Boerhaavia diffusa
Sphaeranthus indicus
Tinospora cordifolia
Swertia chirata
Tribulus terrestris
Phyllanthus amarus
Gmelina arboren
Gossypium herbaceum
Berberis aristata
Aloe vera

Momordica charantia
Piper nigrum
Ocimum sanctum
Abutilon indicum
Curcuma longa
Rumex maritimus

Ficus-racemosa
Acacia arabica
Areca catechu
Withania somnifera
Valeriana wallichii
Oroxylum indicum
Santalum album
Zingiber officinale
Eugenia jambolana

20 mg
20 mg
20 mg
20 mg
20 mg
10 mg
10 mg
10 mg
10 mg
10 mg
10 mg
10 mg
08 mg
05 mg

20 mg
10 mg
10 mg
10 mg
10 mg
05 mg
27 mg
15 mg
10 mg
10 mg
05 mg
05 mg

Seven healthy male medical students between the ages of 21 to 25 years and with body weight in
accordance with LIC table were included in the study. Each subject underwent thorough physical
examination including electrocardiogram. The following biochemical and haematological tests were

performed.

1.

2.

3. Total Bilirubin
4.  Total Protein
5. Albumin

6. Globulin

7.  A/G (Ratio)

8.  Gamma GT]

9.

Fasting Blood Sugar (FBS)

Serum Glutamic Oxaloacetic Transaminase (SGOT)
Serum Glutamic Pyruvic Transaminase (SGPT)



10. Blood Urea Nitrogen (BUN)
11.  Serum Creatinine

12.  Uric Acid

13.  Sodium

14. Potassium

15. Chloride

16. Cholesterol

17. Triglycerides

18. HDL
19. LDL
20. VLDL

21. Complete Blood Count
22.  Urine analysis

The following exclusion criteria were also considered during selection of the subjects:

1.  Those with serious cardiovascular, cerebrovascular, respiratory, liver or renal disease or any
other disorder.

2. The subjects not to have used any drugs, alcohol or indulged in smoking for at least 1 week
prior to the study.

3. Subjects with a strong history of food or drug allergy of any kind.

4.  Subjects not to have been on weight reducing diets within 3 months prior to the start of the
study.

5. No other drugs (including aspirin) to be ingested during the course of the study.

PROCEDURE

Upon confirming the total clinical fitness of the subjects, they were assigned a number and their
informed written consent obtained. They were admitted in the housing facilities of the clinical
pharmacology unit, R & D Centre, on the evening prior to the commencement of the study (Day 0).
After having a standard meal they retired for the night at 10.30 PM. The next morning (Day-1) the
volunteers attended to their personal hygiene and reported at the kinetic laboratory at 8.00 AM.
After checking the baseline parameters (blood pressure and pulse rate), urine and blood samples
were collected and sent to an independent reliable diagnostic laboratory for complete investigations.
The volunteers were assigned identification numbers and were given 3 tablets of D-400 with a glass
of water (200 ml) at 8.30 AM. Blood sugar was checked every 30 minutes for 3 hours, and blood
pressure and pulse rates were recorded every one hour for six hours following drug administration.
Standard breakfast and lunch were served at 3 hours and 6 hours of drug administration. They were
discharged at 8 PM along with D-400 tablets bearing the number and schedule of drug
administration. From Day-2, each volunteer took three tablets of D-400 twice a day for 42 days.
The volunteers were following up every day in the morning to check if there were any adverse
effects or intolerance during the treatment period. On day 15 and 42, complete physical
examination was carried out. Blood and urine samples were collected to carry out the same set of
investigations as performed earlier. Case report forms in all respects were completed under the
supervision of a qualified medical professional.



RESULTS AND DISCUSSION

The study was conducted on carefully selected non-alcoholic postgraduate male medical students.
Seven subjects of the mean age of 22.43 + (0.53 years and mean weight of 54.57 + 2.14 kg
volunteered for the study. Informed written consent for investigation was obtained from each
subject and the protocol was approved by an Ethical Review Committee. The same batch of D-400
was used throughout the treatment period. There was no drop out and all the seven subjects
complied well during the trial period. Mean body weights before and after D-400 treatment were
comparable. Physical examination, cardiovascular parameters and subjective feelings did not reveal
any abnormalities in any other volunteers throughout the study (Tables 1, 2 & 3). Haematological
and biochemical tests on Days 15 and 42 following D-400 treatment were within normal (Tables 4
& 5). Neither did D-400 show any significant effect on fasting blood sugar and insulin levels (Table
6) in normal volunteers nor was there any deterioration in any of the parameters studied.

Table-1: Mean Systolic Blood Pressure (mm Hg) Before and 15 and 42 Days After D-400
Treatment in Normal Healthy Volunteers (n=7)
Rx: D-400 DOSE: 3 tablets b.i.d. DURATION: 42 days.

Day OHour | 1 Hour | 2Hours | 3 Hours | 4 Hours | 5 Hours | 6 Hours

Day 0 Mean 122.57 | 126.14 124.85 122.85 122.28 123.28 125.00
SEM +2.90 +2.09 +1.84 +2.02 +2.02 +2.86 +2.35

15 days after D-400 Mean 120.50 | 118.80 120.00 118.66 118.50 117.17 119.33
treatment SEM +2.82 +2.18 +3.12 +2.49 +2.23 +1.96 +2.57
42 days after D-400 Mean 120.00 | 125.00 120.00 120.00 120.00 120.00 125.00
treatment SEM +0.88 +2.06 +0.93 +0.00 +1.41 +1.66 +1.80

Table-2: Mean Supine Diastolic Blood Pressure (mm Hg) Before and 15 and 42 Days After D-400 Treatment in
Normal Healthy Volunteers (n=7)
Rx: D-400 DOSE: 3 tablets b.i.d. DURATION: 42 days.

Day OHour | 1Hour | 2Hours | 3 Hours | 4 Hours | 5 Hours | 6 Hours

Day 0 Mean 79.14 82.14 79.85 77.57 74.85 74.43 78.00
SEM +1.75 +1.28 +2.80 +1.14 +2.39 +2.61 +1.26

15 days after D-400 Mean 78.33 80.33 77.50 77.17 79.33 74.33 77.33
treatment SEM +1.18 +2.33 +2.33 +1.16 +1.22 +1.59 +2.07
42 days after D-400 Mean 79.28 76.71 82.14 81.14 79.00 80.71 79.71
treatment SEM +0.66 +1.45 +0.79 +0.65 +0.67 +0.77 +0.82

Glucose load test was carried out before and 42 days after D-400 treatment. Following fasting blood
sugar, 60mg of glucose was given orally with 200 ml of water and blood was sampled at 30, 60, 90,
120, 150 and 180 minutes for the estimation of blood sugar levels. Blood sugar was estimated using
Dextrostix strips and a glucometer (Ames Co). There was no change in glucose load test following
42 days of D-400 treatment, except significant lowering of blood glucose at 120 minutes (Table 7).
All volunteers could carry out their routine duties without any hindrance. There was no adverse
effects in any of the volunteers during the study period (Appendix 1).

Table-3: Mean Supine Pulse Rate (beats/min.) Before and 15 and 42 Days After D-400
Treatment in Normal Healthy Volunteers (n=7)
Rx: D-400 DOSE: 3 tablets b.i.d. DURATION: 42 days.

Day OHour | 1Hour | 2Hours | 3 Hours | 4 Hours | 5 Hours | 6 Hours

Day 0 Mean 78.43 81.00 71.86 71.28 76.28 73.00 76.28
SEM +3.02 +2.75 +2.33 +3.23 +2.65 +1.34 +3.42

15 days after D-400 Mean 76.83 72.33 76.00 73.83 80.50 76.50 75.17
treatment SEM +3.22 +2.56 +3.12 +3.62 +3.07 +3.25 +2.64
42 days after D-400 Mean 63.14 61.71 63.43 61.43 66.00 66.57 65.71
treatment SEM +2.12 +5.79 +1.39 +2.32 +2.08 +1.78 +1.86




Table-4: Mean Haematological Parameters Before and 15 and 42 Days
After D-400 Treatment in Normal Healthy Volunteers (n=7)
Rx: D-400 DOSE: 3 tablets b.i.d. DURATION: 42 days.

Parameters Day 0 (Basal) 15 Days After D-400 42 Days After D-400
Treatment Treatment
Mean SEM Mean SEM Mean SEM
Haemoglobin (gm/dl) 14.80 +00.46 14.33 +00.43 14.14 +00.48
R.B.C. Count (mill/c.mm) 05.04 +00.06 05.05 +00.11 05.04 +00.07
P.C.V. (%) 41.86 +00.62 41.50 +00.70 36.73 +05.07
Platelet Count (lacs/c. mm) 02.11 +00.06 02.10 +00.05 02.11 +00.06
W.B.C. Count (/c.mm) 8828.57 +299.47 8350.00 +294.14 9200.00 | +198.98
E.S.R. mm/hr 06.14 +02.78 02.50 +00.51 05.86 +02.18
Neutrophils (%) 60.88 +01.87 61.83 +01.21 59.71 +01.40
Lymphocytes (%) 35.86 +02.23 35.00 +01.31 37.00 +01.70
Eosinophils (%) 03.29 +00.48 03.17 +00.44 03.29 +00.50

Table-5: Mean Biochemical Parameters Before and 15 and 42 Days After D-400
Treatment in Normal Healthy Volunteers (n=7)
Rx: D-400 DOSE: 3 tablets b.i.d. DURATION: 42 days.

Parameters Day 0 (Basal) 15 Days After D-400 42 Days After D-400
Treatment Treatment

Mean SEM Mean SEM Mean SEM

S.G.O.T (Iu/L) 18.14 +1.94 26.83 +3.19 19.71 +1.77
S.G.PT Iu/L) 17.29 +1.17 19.83 +1.32 18.00 +0.97
Total Bilirubin (gm/dl) 01.03 +0.05 01.10 +0.05 00.97 +0.04
Total Protein (gm/dl) 06.76 +0.10 06.75 +0.07 06.73 +0.06
Albumin (gm/dl) 03.71 +0.11 03.55 +0.13 03.26 +0.15
Globulin (gm/dl) 03.04 +0.11 03.20 +0.12 03.47 +0.11
A:G Ratio 01.17 +0.02 01.18 +0.02 01.14 +0.04
Gamma GT (Iu/L) 12.14 +0.37 12.00 +0.47 12.71 +0.48
FBS (mg/dl) 76.43 +2.51 79.17 +2.62 74.14 +2.71
Urea (mg/dl) 19.57 +1.07 34.33 +1.43 31.86 +0.98
Creatinine (mg/dl) 00.94 +0.03 01.10 +0.07 00.97 +0.03
Uric Acid (mg/dl) 04.87 +0.28 04.42 +0.29 04.47 +0.27
Sodium (mg/dl) 126.43 +1.51 130.00 +2.22 126.29 +1.16
Potassium (mg/dl) 03.37 +0.17 03.25 +0.18 03.29 +0.17
Chloride (mg/dl) 77.71 +1.61 81.83 +3.28 78.71 +1.79
Cholesterol (mg/dl) 129.57 +8.21 126.83 +3.09 143.14 +3.87
Triglycerides (mg/dl) 64.86 +6.35 5.17 +4.19 81.00 +9.98
HDL (mg/dl) 25.43 +1.61 25.17 +0.64 29.43 +1.00
LDL (mg/dl) 84.43 +11.14 91.83 +1.99 98.86 +3.21
VLDL (mg/dl) 13.14 +1.11 09.83 +0.86 15.86 +1.96

Table-6: Mean Fasting Blood Sugar and Insulin Levels Before and 15 and 42 Days
After D-400 Treatment in Normal Healthy Volunteers (n=7)
Rx: D-400 DOSE: 3 tablets b.i.d. DURATION: 42 days.

Parameters Day 0 (Basal) 15 Days after D-400 | 42 Days after D-400
Treatment Treatment
FBS (mg%) Mean 76.00 70.66 47.57
SEM +5.84 +1.74 +4.57
Insulin (uU/ml) Mean 25.28 26.60 30.37
SEM +2.09 +3.16 +5.64




Table-7: Mean Glucose Load Test Before and 42 Days After D-400
Treatment in Normal Healthy Volunteers (n=7)
Rx: D-400 DOSE: tablets b.i.d. DURATION: 42 days.

Blood Sugar Level (mg %)

Day FBS 30 min 60 min 90 min 120 min | 150 min | 180 min
Mean 82.71 144.86 116.29 109.00 103.86 78.14 72.57
Day 0 SEM +4.16 +10.39 | +12.54 +6.65 +8.11 +8.97 +6.16
42 days after D-400 Mean 74.57 140.28 108.57 102.14 78.71 68.71 543
treatment SEM +4.57 +5.69 +5.77 +4.06 +4.11 +3.44 +3.51

APPENDIX-1: Adverse drug reactions (ADR)

Symptom Mild Moderate
1. Feeling warm/cold
2. General weakness
3. Numbness generalised/extremities
4. Heavy head
5. Headache
6. Restlessness, “Keyed-up” feeling
7. Anxious
8. Drowsiness
9. Feeling of elation
10.  Tremors
11.  Hallucinations visual/auditory
12.  Reddened eyes
13.  Impaired vision
14.  Blurred vision
15.  Light sensitivity
16.  Impaired hearing
17.  Tinnitus
18.  Vertigo
19.  Unsteady gait
20.  Cramps in arms/legs
21.  Sweating
22.  Dry nose
23.  Dry mouth
24.  Increased salivation
25. Nausea
26.  Increased/Decreased appetite
27.  Abdominal distress
28.  Dizziness on getting up
29.  Flushed face
30.  Palpitation
31.  Sexual dysfunction
CONCLUSION

D-400 has been put to critical safety tests in healthy medical students and found to be devoid of
any adverse effects.
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