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Abstract

Introduction and Objectives: Complication of peripheral neuropathy in patients with type 2 diabetes
mellitus (T2DM) continues its natural course with increasing pain and numbness, loss of sensation, ulcers, infec-
tions, amputations and even death. Ya Sahatsathara (SHT) is one of the herbal medicinal formulas on the National
List of Essential Medicines. There is an indication of the use for relieving gastrointestinal gas (lom kong yap),
muscle and joint pain, hand spasms and foot numbness. This study aimed to investigate the efficacy and safety of
SHT on peripheral neuropathy of lower legs in T2DM patients, and to assess the correlation between SHT therapy
and the quality of life of the patients.

Methods: This double-blinded, randomized controlled trial was undertaken in 62 T2DM patients with
peripheral neuropathy, aged 45-75 years, who received treatment in the Diabetes Clinic of Khlong Luang Hospital
and Khlong Nueng THPH. The patients were divided into two groups: group 1 receiving SHT and group 2 receiving
lacebo. Each patient took 500 mg (2 capsules) each time, 3 times a day before meals for 28 consecutive days. Both
groups received a vitamin B1 supplement after meals. Screening for peripheral nervous system degeneration was
performed using the Michigan Neuropathy Screening Instrument (MNSI). The drug efficacy was evaluated with
the Short-Form McGill Pain Questionnaire and the Neuropathy Total Symptom Score-6 (NTSS-6); and the quality
of life (QOL) was assessed with the Diabetes-39 Questionnaire.
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Results: The group received SHT found a change in the pain score of McGill, which decreased by -1.66
(95%CTI: -2.23, -1.09). The total score of the six sensory symptoms decreased by -1.24 (95%CI: -1.83, -0.64).
Aching pain decreased by -0.69 (95%CI: -0.85, -0.53), and numbness decreased by -0.62 (95%CTI: -0.76, -0.48).
The evaluation of the quality of life of diabetic patients with Diabetes-39 indicated a better quality of life in terms
of energy and vitality, with the effect scores decreasing by -5.27 (95%Cl: -6.81, -3.72).

Discussion: The scores for pain and sensory symptoms, such as aching pain and numbness, as well as the
quality of life in terms of energy and vitality. The group received SHT found change in scores decreased significant
differences (p-value < 0.05) compare with placebo control group. In addition, liver and kidney function values were
within normal limits. The adverse reactions listed in consist of abdominal pain, dry mouth, dry throat, dizziness
and constipation were mild to moderate severity.

Conclusion: Ya Sahatsathara medication in T2DM patients with peripheral neuropathy, for 28 days con-
secutively, can reduce sensory symptoms, pain and numbness, but increase quality of life regarding energy and

vitality. No severe adverse drug reactions were observed.
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Peripheral neuropathy in patient with
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Screening (n = 62)
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Diabetes retinopathy (n = 1)
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Group 2 (n = 31)

each time, 3 times a day before meals
+ vitamin B1 supplement after meals
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| Fallow-up (28 days) |

Figure 1 The study process
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Table 1 General and health-related information

Variable SHT remedy Placebo p — value
(n=31) (n=31)
Gender
Male 5(16.1) 11 (85.5) 0.082%*
Female 26 (83.9) 20 (64.5)
Age 66.71 £ 6.23 65.26 + 8.25 0.437*
Duration of diabetes 14.29 + 4.89 11.35 +4.29 0.015*
Concomitant disease
No 2 (6.5) 6 (19.4) 0.255%**
Hypertension 22 (71.0) 19 (61.3) 0.421%*
Hyperlipidemia 19 (61.3) 18 (58.1) 0.796**
Treatment
Oral medication 29 (93.5) 29 (93.5) 1.000%**
Oral medication with insulin injections 2 (6.5) 2 (68.5)
Medicine
Biguanide 26 (83.9) 29 (93.5) 0.425%**
Sulfonylureas 25 (80.6) 21 (67.7) 0.246%**
Thiazolidinediones 7 (22.6) 5(16.1) 0.520%**
Symptoms of peripheral neuropathy 25 (80.6) 28 (90.3) 0.47 3***
Smoking history
No smoking 29 (93.5) 25 (80.6) 0.328%**
Used to smoke 1(3.2) 3(9.7)
Smoking 1(3.2) 3(9.7)
Alcohol history
No 28 (90.3) 23 (74.2) 0.096%*
Drink from time to time 3(9.7) 8 (25.8)
Exercise
No 27 (87.1) 22 (71.0) 0.119%*
Exercise sometimes 4 (12.9) 9 (29.0)

Controlling the amount and type of food, such as

flour, sugar, fat, pickled foods
Control 13 (41.9) 17 (54.8) 0.309**
No control 18 (58.1) 14 (45.2)

* Independent t-test ** Chi-Square test $¥38 *** Fisher’s exact test; Statistical significance p < 0.05
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Table 2 Comparative results of sensory symptoms and pain between the SHT remedy and placebo groups

Score McGill SHT remedy Placebo Mean difference p — value
(n=31) (n=31) (95%ct)
Mean x= SD Mean = SD

Sensory score

Day O 6.58+2.17 5.42 +1.80 1.16 (0.15, 2.18) 0.026*

Day 14° 452 £1.96 5.19+1.74 -0.68 (—1.62, 0.27) 0.156

Day 28° 3.20+1.79 4.87 +1.89 -1.58 (-2.52, -0.64)  0.001*

Change score analysis” -1.62 (-1.83,-1.4) -0.30 (-0.52, -0.09) -1.23 (-1.69,-0.77) <0.001*
Affective score

Day O 3.65+ 1.68 3.61+1.50 0.03 (-0.78, 0.84) 0.937

Day 14° 2.65+1.74 2.94 £ 1.53 -0.29 (—1.12, 0.54) 0.488

Day 28° 1.81 +1.56 2.52 +1.41 -0.71 (-1.47, 0.05) 0.065

Change score analysis®  -0.92 (-1.08, -0.75) -0.55 (-0.72, -0.38) -0.35 (-0.66, -0.05)  0.024*
Total score

Day O 10.23 £ 3.20 9.03 £ 1.96 1.19 (-0.1 6, 2.54) 0.082

Day 14° 7.16 + 3.31 8.13+2.13 -0.97 (-2.32, 0.39) 0.158

Day 28° 5.10 + 2.84 7.39 242 -2.29 (-3.63, -0.95)  0.001*

Change score analysis”’ -2.54 (-2.82, -2.27) -0.84 (-1.12,-0.56) -1.66 (-2.23,-1.09) < 0.001*
Total count

Day O 571 £1.76 5.06 £ 1.41 0.65 (—0.16, 1.46) 0.116

Day 14° 5.52 + 1.65 497 +£1.33 0.55 (-0.21, 1.31) 0.155

Day 28° 4.48 + 2.03 4.84 +1.44 -0.36 (—1 .25, 0.54) 0.431

Change score analysis”’ -0.57 (-0.7,-0.43) -0.16 (-0.3, -0.02) -0.33 (-0.54,-0.12)  0.002*
Present pain index (PPI)

Day O 2.42 +0.50 2.23+0.48 0.10 (-0.15, 0.35) 0.439

Day 14° 2.13+0.43 2.26 £ 0.45 -0.13 (—0.35, 0.09) 0.249

Day 28° 1.94 + 0.44 2.16 £ 0.45 -0.23 (-0.45, 0.00) 0.052

Change score analysis” -0.24 (-0.3,-0.18) -0.08(-0.14, -0.02) -0.15(-0.26, -0.04)  0.005*
Visual analog scale (VAS)

Day O 72.58 £ 10.41 67.87 £ 8.94 4.71 (—0.22, 9.64) 0.061

Day 14° 58.10 + 8.86 62.52 + 11.30 -4.42 (—9.58, O.74) 0.092

Day 28° 4416+11.8 55.68 + 11.99 -11.52 (-17.56, -5.47) <0.001*

Change score analysis”

-13.92 (-15.61, -12.23)-6.39 (-8.08, -4.7) -6.72 (-10.06, -3.38) < 0.001*

® Independent t-test “generalized estimating equation (GEE) " Statistical significance p < 0.05
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Table 3 Comparative results of sensory symptoms assessment using The Neuropathy Total Symptom Score-6

(NTSS-6) between SHT remedy and placebo groups

Score NTSS-6 SHT remedy (n = 31) Placebo (n = 31) Mean difference p - value
Mean = SD Mean = SD (95%cI)
The total score of the six sensory symptoms
Day 0 10.17 £ 2.22 9.31 + 3.26 0.86 (-0.56,2.28)  0.229
Day 14° 7.55+2.25 8.59 + 2.36 -1.04 (-2.21,0.13) 0.081
Day 28° 6.30 + 2.09 8.13+2.50 -1.83 (-3.00, -0.66) 0.003*
Change score analysisb  -1.92 (-2.21, -1.62) -0.61 (-0.91, -0.32) -1.24 (-1.83, -0.64) <0.001*
Aching pain
Day 0 215+ 1.08 2.34 £ 0.40 -0.19 (-0.61,0.23)  0.358
Day 14° 1.31+£0.82 2.33+0.54 -1.02 (—1 .38, -0.66) <0.001*
Day 28° 0.96 + 0.52 2.28 +0.61 -1.32 (-1.61,-1.03) <0.001*
Change score analysis® -0.62 (-0.71, -0.54) -0.01 (-0.09, 0.08) -0.69 (-0.85, -0.53) < 0.001*
Allodynia
Day 0 1.56 + 0.78 1.29 £ 0.97 0.27 (-0.18,0.72)  0.234
Day 14° 1.23£0.80 1.20 £ 0.99 0.02 (-0.44, 0.48) 0.925
Day 28° 1.18 £ 0.83 0.98 £ 0.84 0.20 (-0.22, 0.63) 0.339
Change score analysis’  -0.19 (-0.28, -0.1)  -0.16 (-0.25, -0.06)  -0.03 (-0.21,0.15)  0.719
Burning sensation
Day O 0.78£1.10 0.31 £ 0.69 0.47 (0.01, 0.94) 0.048*
Day 14° 0.63+1.05 0.30 £ 0.67 0.33 (-0.1 2,0.78) 0.144
Day 28° 0.67 +1.08 0.33+0.77 0.33 (-0.15,0.81) 0.169
Change score analysis”’ -0.06 (-0.12, 0) 0.01 (-0.05, 0.07) -0.05 (-0.2, 0.09) 0.478
Stabbing pain
Day O 1.63+1.12 1.41+1.22 0.23 (—0.37, 0.82) 0.449
Day 14° 1.27 £0.94 1.28+1.15 -0.01 (-0.54, 0.52) 0.968
Day 28° 1.02 +0.83 1.1 +1.02 -0.08 (-0.55, 0.4) 0.752
Change score analysis’  -0.30 (-0.39, -0.22) -0.16 (-0.24, -0.08) -0.13 (-0.29,0.02)  0.088
Numbness
Day O 2.75 £ 0.41 2.5683+0.33 0.22 (0.03, 0.40) 0.026*
Day 14° 1.89 £ 0.50 2.44 £ 042 -0.55 (-0.78, -0.31) <0.001*
Day 28° 1.32 £0.34 2.36 £ 0.52 -1.04 (-1.26, -0.82) < 0.001*
Change score analysis® -0.71 (-0.77, -0.65) -0.09 (-0.15, -0.03) -0.62 (-0.76, -0.48) < 0.001*
Tingling sensation
Day O 1.48 + 0.81 1.12 +0.88 0.37 (—0.07, 0.80) 0.095
Day 14° 1.26 £ 0.80 1.05 +0.85 0.20 (-0.22, 0.62) 0.336
Day 28" 1.15+0.73 1.02 + 0.87 0.13 (-0.28,0.54)  0.531
Change score analysis’  -0.16 (-0.23, -0.09)  -0.06 (-0.13,0.02)  -0.08 (-0.22,0.06)  0.248

°Independent t-test

*generalized estimating equation (GEE) ‘Statistical significance p < 0.05
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Table 4 Comparative results of the quality of life between SHT remedy and placebo groups

Quality of life SHT remedy Placebo Mean difference p — value
(n=31) (n=131) (95%ct)
Mean = SD Mean = SD

Diabetes Control

Day O 4547 + 6.34 47.40 + 8.04 -1.93 (—5.61, 1.75) 0.299

Day 28° 41.35+£5.08 42.34 £ 6.86 -0.99 (-4.05, 2.08) 0.523
Score difference before and after’ -4.12 £ 4.00 -5.06 £ 2.77 0.94 (-0.81, 2.69) 0.286
Energy and Mobility

Day O 56.02 £ 8.74 49.28 + 7.94 6.74 (2.5, 10.98) 0.002*

Day 28° 46.92 + 8.50 4545 £ 8.58 1.47 (-2.87,5.81) 0.501
Score difference before and after” -9.10 £ 3.75 -3.84 + 2.07 -5.27 (-6.81, -3.72) < 0.001*
Anxiety and Worry

Day O 35.89 + 12.94 32.66 + 10.55 3.23 (-2.77,9.22) 0.286

Day 28° 34.41 £ 13.00 31.05%10.70 3.36 (-2.69, 9.41) 0.271
Score difference before and after’ -1.48 £ 2.75 -1.61 £ 3.35 0.13 (—‘I 42, 1.69) 0.863
Social Burden

Day O 36.67 £ 11.80 31.51+10.36 5.16 (-0.48, 10.8) 0.072

Day 28° 35.16 £ 12.53 29.78 £ 9.47 5.38 (-0.27, 1 1.03) 0.062
Score difference before and after’ -1.51 £ 3.43 -1.72£2.42 0.22 (-1.29, 1.72) 0.776
Sexual Functioning

Day O 1.25 + 4.47 3.41 £5.31 -2.15 (-4.64,0.34)  0.090

Day 28° 1.08 £4.4 3.23+5.13 -2.15 (—4.58, 0.28) 0.082
Score difference before and after’ -0.18 £ 1.00 -0.18 £ 1.00 0.00 (-0.51,0.51) 1.000

’Independent t-test “generalized estimating equation (GEE) "Statistical significance p < 0.05
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Table 5 Comparison of laboratory values between SHT remedy and placebo groups

Laboratory Test SHT remedy Placebo Mean difference p — value
(n=31) (n=231) (95%cl)
Mean = SD Mean = SD
Liver function test
AST (SGOT) (Normal Range < 38 U/L)
Day O 23.65 £ 6.69 21.26 £ 6.66 2.39 (-1.00, 5.78) 0.164
Day 28° 25.61 £8.31 20.55 £ 5.61 5.06 (1.46,8.67)  0.007*
ALT (SGPT) (Normal Range < 45 U/L)
Day O 22.16 £ 8.22 20.58 £ 8.22 1.58 (-2.60, 5.76) 0.452
Day 28° 22.32+10.88 21.03+£8.65 1.29 (-3.70, 6.28)  0.607
ALP (Alkaline phosphatase) (Normal Range 30-120 U/L)
Day O 80.58 + 20.26 76.71 £19.47 3.87 (-6.23, 13.97) 0.446
Day 28° 76.52£21.10 77.29+23.47 -0.77 (-12.11,10.56) 0.892
Renal function test
BUN (Normal Range 7.80-20.00 mg/dl)
Day O 16.99 £ 5.02 15.75 +5.95 1.24 (-1.56, 4.03) 0.379
Day 28° 16.94+5.63  15.54 + 4.83 1.39 (-1.27, 4.06)  0.300
Creatinine (Normal Range 0.5-1.30 mg/dl)
Day O 0.78+0.19 0.74+0.19 0.03 (-0.06,0.13)  0.489
Day 28° 0.83 £0.25 0.75 £ 0.20 0.09 (-0.30, 0.02) 0.144

®Independent t-test " Statistical significance p < 0.05 Reference range Report of blood results of the medical laboratory, Klong
Luang Hospital (referenced at the time of the research, 2021-2022)
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