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Abstract: Objective: This study aimed to analyze the effects of traditional Chinese medicine (TCM) footbath as an
early intervention tool for diabetic peripheral neuropathy (DPN). Methods: A total of 113 DPN patients in our hospi-
tal were retrospectively analyzed and divided into Group A (GA, n=56, routine western medicine) and Group B (GB,
n=57, TCM footbath). The clinical efficacy, integral of clinical syndromes (ICS), ankle brachial index (ABI), vibration
perception threshold (VPT) and nerve conduction velocity (NCV) were compared between the two groups. Results:
(1) After treatment, GB expressed lower total integral of TCM syndromes and VPT and higher ABIs, motor nerve
conduction velocity (MNCV) and sensory nerve conduction velocity (SNCV) of median nerve and common peroneal
nerve (P<0.05); (2) The overall response rate (OR) was 96.49% (55/57) in the GB, which was higher than that in
the GA (P<0.05). Conclusion: For DPN patients, TCM footbath could further improve the clinical efficacy, clinical

syndromes, ABI and NCV.
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Introduction

Diabetic peripheral neuropathy (DPN) is a com-
mon chronic complication of diabetes with clini-
cal manifestations such as degeneration of
limb sensation, cold, numb and painful limbs,
which may involve the central and peripheral
nerves [1, 2]. Changes in lifestyle and aging
have contributed to a sharp rise in the inci-
dence of diabetes, which in turn has led to an
increase in the number of patients with DPN
[31.

Currently, clinical treatment of DPN focuses on
the alleviation of clinical syndromes and
improvement of neurological functions and
patients’ quality of life (QOL) [4]. In western
medicine, therapeutic regimens including circu-
lation improvement, oxidative stress resistance
and nerve repair are often used on the basis of
blood lipid and glucose control, but the thera-
peutic effects and clinical application are limit-
ed [5, 6]. In addition, those regimens are now at
a plateau with some drug-related side effects.
In contrast, Traditional Chinese medicine (TCM)

is extensive, profound, diversified and increas-
ingly studied in recent years to prove its ideal
clinical efficacy with DPN [7, 8]. TCM categoriz-
es DPN into the scope of “arthromyodynia”.
Frequent drinking and urination, exhaustion of
Qi and Yin, stagnation of channels and collater-
als, and deficiency of Yin, Yang, Qi and blood [9]
are the main causes.

By fully leveraging the advantages of TCM, this
study adopted TCM footbath in the treatment of
patients with DPN and compare its treatment
effect with routine western medicine to explore
the influence of the two methods on the MNCVs
and SNCVs of median nerve and common pero-
neal nerve, so as to find a new idea for the
treatment of DPN, which is innovative and
feasible.

Materials and methods
Materials

Atotal of 113 DPN patients in our hospital were
retrospectively analyzed and divided into Group
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A (GA, n=56, routine western medicine) and
Group B (GB, n=57, TCM footbath). (1) Inclusion
criteria: patients who were met the diagnosis
criteria for DPN in TCM and western medicine;
and patients without contradictions were in-
cluded. This study was approved by the Ethics
Committee of our hospital. Patients or their
family members signed the informed consent
form. (2) Exclusion criteria: impaired liver and
kidney functions; mental and cognitive disor-
ders; complications such as severe cardiovas-
cular and cerebrovascular diseases; trauma,
severe infection, diabetic hyperosmolar coma
and diabetic ketoacidosis in the past month;
peripheral nerve lesions due to drug toxicity,
cerebral infarction, cervical and lumbar lesions;
hemorrhagic tendency in the past 2 months;
withdrawal during the study; allergic constit-
ution.

Diagnosis criteria

In western medicine: (1) abnormal sensation
and (or) persistent pain in extremities (at least
the feet); (2) decreased ankle reflex at either or
both sides; (3) obviously decreased vibration
sensation; peripheral nerve lesions due to
other factors (drugs, hypothyroidism, toxuria,
ethylism and heredity) excluded.

In TCM: deficiency of Qi and Yin with syndrome
of blood stasis. (1) Primary symptoms: electric
shock-like, burning and stabbing pains in
extremities, numbness, aching and tired waist
and knees, dysphoria with feverish sensation in
the chest, palms and soles, insomnia and
dreamful sleep, choking sensation in chest and
palpitation after exercise, somnolence or fa-
tigue. (2) Secondary symptoms: intermittent,
thread or irregular pulse, deep-red tongue,
ecchymosis, itching or squamous and dry skin.

Methods

GA: imbued with knowledge related to diabe-
tes, patients were required to take more exer-
cise, quit smoking and alcohol, and maintain
regular work and rest. Dietary guidance and
hypoglycemic therapy were conducted accord-
ing to the results of blood glucose control.
Measures were taken to reduce the blood pres-
sure of patients with hypertension while lipid-
lowering drugs were orally administered to
those with hyperlipemia. A mixture of 250 ml of
0.9% sodium chloride injection (approval docu-
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ment No.: GYZZ H37020764, manufacturer:
Shandong Qidu Pharmaceutical Co., Ltd., speci-
fication: 500 ml: 4.5 g) and 600 mg of lipoic
acid injection (approval document No.: GYZZ
H20066706, manufacturer: Chongging Yaoph-
arma Co., Ltd., specification: 6 ml: 0.15 g x 2
pieces/box) was intravenously dripped once
daily for 14 d.

GB: TCM footbath was given the patients in the
GB. The prescription contained Raw Astragalus
membranaceus (30 g), Ramulus Cinnamomi (6
g), Ligusticum chuanxiong (9 g), Caulis Spath-
olobus (15 g), Radix Paeoniae Rubra (12 g),
safflower (6 g), angelica (15 g), Herba Sieges-
beckiae (15 g). These ingredients were so-
aked in 5,000 ml of water for 20 min, boiled on
strong fire and then slow fire for 30 min. The
filtrate was collected for 20 min footbath at an
appropriate temperature. Footbath was arr-
anged once daily and preferably at 1-3 h after a
meal. The treatment continued for 2 weeks.
During footbath, attention was paid to the tem-
perature in case of scald, and emphasis was
laid on feet cleaning and nursing. Moderate
scalds including water vacuoles and erythema
were timely managed.

Observation indices

Integral of TCM syndromes: Based on the ICS in
the Code for TCM Diagnosis and Treat-
ment of Diabetic Peripheral Neuropathy (Draft)
(Edition 2010). Primary symptoms include myo-
phagism, numb, weak and feeble limbs with
coldness and pains, hypaesthesia, while sec-
ondary symptoms are dizziness and tinnitus,
soreness and weakness of waist and knees,
frigophobia, cold, fatigued and forceless limbs,
dysphoria with feverish sensation in chest,
palms and soles, fatigue expressions and tired-
ness in talking, hard breath and weakness.
Scores were assigned based on severity, i.e., O
for “nil”, 2 for “mild”, 4 for “moderate” and 6 for
“severe” in case of primary symptoms, and O
for “nil”, 1 for “mild”, 2 for “moderate” and 3 for
“severe” in case of secondary symptoms. The
sum of the two constituted the total integral of
TCM syndromes [10, 11].

Efficacy evaluation criteria: Clinical efficacy was
evaluated based on the reducing rate of inte-
gral of TCM syndromes. If the signs and clinical
symptoms basically disappear, and the reduc-
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Table 1. Intergroup comparison for general materials [n (%)]/ tion procedures. During normal
(X £5) examination, the vibration probe
Material GA(n=56) GB(n=57) /X p was vertically placed ovelzr.t.he site
Gender (n) Male  32(57.14) 35(6141) 0213 0645 O be tested. From the initial set
ting of OV, the vibration amplitude
Female 24 (42.86) 22 (38.59) .

was increased gradually, and

Age (year) . 62.58+2.32 62.62+2.29 0.092 0.927 patients were required to fix atten-
Course of diabetes (year) 8.52+0.18 8.55+0.15 0.963 0.338 tion on vibration. and report imme-
Course of DPN (year) 2.53+0.22 2.56+0.21 0.742 0.459 diately if there was any vibration,
Type of complications (n) and record the voltage as the VPT.
Hyperlipemia 22(39.29) 21(36.84) 0.072 0.789 Both feet were alternatively tested
Hypertension 20(35.71) 19(33.33) 0.071 0.790 for 3 times. The mean VPT was

Table 2. Intergroup comparison for total inte-
gral of TCM syndromes (X £ s, score)

Group Before treatment  After treatment
GA (n=56) 11.85+3.65 6.85+0.98*
GB (n=57) 11.88+3.62 4.12+0.12%"
t 0.044 20.875

P 0.965 0.000

Note: #P<0.05 vs conditions before treatment; “P<0.05
vs GA.

ing rate of integral of TCM symptom is >90%,
the patient is cured; if the signs and clinical
symptoms are obviously reduced, and the
reducing rate of integral of TCM symptom is
>70%, the treatment is markedly effective; if
the signs and clinical symptoms are improved,
and the reducing rate of integral of TCM symp-
tom is 230%, the treatment is effective; if the
signs and clinical symptoms have not changed,
and the reducing rate of integral of TCM symp-
tom is <30%, the treatment is ineffective [12].
The overall response rate (OR) Cured +
Markedly Effective + Effective.

Ankle brachial index (ABI): Patients remained
quiescent for 10 to 25 min before examination,
and then lay in a supine position with extremi-
ties exposed. Systolic blood pressure (SBPs) of
forearms (higher value taken as the blood pres-
sure of brachial artery), dorsalis pedis and arte-
riae tibialis posterior were measured. ABI was
defined as the ratio of dorsalis pedis SBP to
arteriae tibialis posterior SBP, and measured at
both feet [13, 14].

Vibration perception threshold (VPT): A sensa-
tion threshold tester was adopted to test the
front end of big toe pulp experimentally at low
voltage (6-10 V), so as to familiarize the sub-
jects with the vibration sensation and examina-
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final [15].

Nerve conduction velocity (NCV): Electromy-
ography was performed before and after treat-
ment. The sensory nerve conduction velocity
(SNCV) and motor nerve conduction velocity of
the tibial nerve (MNCV) were recorded for medi-
an nerve and common peroneal nerve [16].

Statistical analysis

Statistical analysis was performed with SPSS
22.0. In case of numerical data expressed as
mean + standard deviation (mean + SD), com-
parison studies were carried out through inde-
pendent-samples T test for data which were
normally distributed, and Mann-Whitney U test
for data which were not normally distributed.
In case of nominal data expressed as [n (%)],
comparison studies were carried out through X2
test for intergroup comparison. For all statisti-
cal comparisons, significance was defined as
P<0.05.

Results
Intergroup comparison of general materials

There was no significant difference in terms of
gender, age, course of diabetes/DPN, and type
of complications between the two groups (P>
0.05) (Table 1).

Intergroup comparison of integral of TCM
syndromes

There was no statistically significant difference
in integrals of TCM symptoms between the two
groups before treatment (P>0.05). After treat-
ment, the integrals of TCM symptoms were
reduced in both groups (P<0.05), and the GB
expressed a lower level than the GA (P<0.05)
(Table 2).

Int J Clin Exp Med 2020;13(12):9593-9599



Effects of TCM footbath on DPN

Table 3. Intergroup comparison for clinical efficacy [n (%)]

Marked

Cured Effective

Group n Effective Ineffective OR

GA 56 15(26.79) 13(23.21) 10(17.86) 18 (32.14) 38 (67.86)

GB 57 28(49.12) 15(26.32) 12(21.05) 2(3.51) 55 (96.49)"
X2 15.899
P 0.001
Note: *P<0.05 vs GA.
2.0+ e Group A
. m GroupB
- *
¥ %
1 .O-: %
0.5
0.0 . .
Before treatment After treatment

Figure 1. Intergroup comparison for right-foot ABIs before and after treat-
ment. No significant difference was found before treatment (P>0.05); GB
showed higher right-foot ABIs after treatment (P<0.05). *P<0.05 vs GA.
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Figure 2. Intergroup comparison for left-foot ABIs before and after treat-
ment. No significant difference was found before treatment (P>0.05); GB
showed higher left-foot ABIs after treatment (P<0.05). *P<0.05 vs GA.

Intergroup comparison of clinical efficacy

Intergroup comparison of ABI

There was no significant differ-
ence in right-foot ABI between
the GA and the GB before treat-
ment (P>0.05). Compared with
that before treatment, the
right-foot ABI was increased in
both groups after treatment
(P<0.05). After treatment, the
GB showed higher right-foot
ABI than the GA (P<0.05)
(Figure 1).

There was no significant differ-
ence in left-foot ABI between
the GA and the GB before treat-
ment (P>0.05). Compared with
that before treatment, the left-
foot ABI was increased in both
groups after treatment (P<
0.05). After treatment, the GB
showed higher left-foot ABI than
the GA (P<0.05) (Figure 2).

Intergroup comparison of VPT

Before treatment, the two gr-
oups demonstrated no signifi-
cant difference in VPT (P>
0.05). After treatment, the VPT
reduced in both groups (P<
0.05) and was significantly lo-
wer in the GB (P<0.05) (Table
4).

Intergroup comparison of NCV

Before treatment, there was
no significant difference in the
MNCVs of median nerve and
common peroneal nerve bet-
ween the two groups (P>0.05).
After treatment, the MNCVs of
median nerve and common
peroneal nerve were increased
in both groups compared with
those before treatment (P<
0.05). After treatment, the GB
showed higher MNCVs of medi-

an nerve and common peroneal nerve than the

GA (P<0.05) (Figure 3).

The OR in the GB was significantly higher than
that in the GA, showing statistical difference
(P<0.05) (Table 3).
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Before treatment, there was no significant dif-
ference in the SNCVs of median nerve and com-
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Table 4. Intergroup comparison for VPT (X +
S, score)

Group Before treatment  After treatment
GA (n=56) 22.85+2.16 20.15+1.18*
GB (n=57) 22.89+2.12 18.02+0.85%"
t 0.099 11.025

P 0.921 0.000

Note: #P<0.05 vs conditions before treatment; *P<0.05
vs GA.

mon peroneal nerve between the two groups
(P>0.05). After treatment, the SNCVs of median
nerve and common peroneal nerve were
increased in both groups compared with those
before treatment (P<0.05). After treatment, the
GB showed higher SNCVs of median nerve and
common peroneal nerve than the GA (P<0.05)
(Figure 4).

Discussion

DPN is a chronic complication of diabetes with
a high incidence rateand is a collective name of
peripheral nerve dysfunction related signs and
symptoms in diabetes patients among other
reasons. It generally develops in a decade after
the patient is diagnosed with diabetes [17, 18]
and is believed to be a result of multiple fac-
tors, i.e., high blood glucose, immunity, oxida-
tive stress factors, abnormal cell factors, insuf-
ficient neurotrophic factors, injury of blood
vessels and metabolic disturbance [19, 20],
regardless of the unclear onset mechanism so
far. The heteropathy in western medicine is
commonly adopted in the clinic for this group of
patients, but its efficacy requires further im-
provement [21].

Little knowledge on DPN is found in ancient
TCM books. Nevertheless, according to its clini-
cal symptoms, the disease is categorized to
“Atrophy Syndrome” and “Arthralgia Syndrome”.
It develops from deficiency in the origin and
excess in superficiality, lasts for a rather long
period, changes complicatedly, and pathologi-
cally bases on deficiency of Qi and Yin [22, 23].
There are five patterns of syndromes indicating
the disease, Yin deficiency and blood stasis,
deficiency of liver and kidney, cold coagulation
and blood stasis, phlegm stagnation and chan-
nel blocking, as well as blood stasis due to Qi
deficiency. The key fatal factor, blood stasis,
exists in the whole course [24]. On the theoreti-
cal basis of “pains from stasis” and the princi-
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ple of “promoting blood circulation to remove
meridian obstruction”, this study was carried
out and reported lower total integral of TCM
syndromes and higher OR in the GB (P<0.05),
indicating that the combination of routine west-
ern medicine treatment with TCM footbath is
capable of further consolidating the clinical effi-
cacy and improving the clinical syndromes of
DPN. Yi et al. have also found that the total
effective rate of footbath group was higher
than that of routine treatment group, which was
highly consistent with the results of this study
[25]. This shall be attributed to the mechanism
that the ingredients of the prescription can acti-
vate meridians to relieve pain, promote blood
circulation and remove blood stasis. They are
Astragalus mongholicus Bunge (replenishing Qi
and promoting blood circulation), cinnamon
twig (removing numbness and pains), Ligu-
sticum wallichii (invigorating blood circulation
and promoting Qi), lignum millettiae (relaxing
the muscles and stimulating the blood circula-
tion), Radix Paeoniae Rubra (cooling blood and
promoting circulation), Carthamus tinctorious
(promoting blood circulation and removing
blood stasis), Sigesbeckia (strengthening the
muscles and bones, clearing away heat and
toxic material), Lycopodium clavatum (relieving
rigidity of muscles and activating collaterals)
and Loranthus parasiticus (relieving pain, pro-
moting blood circulation and replenishing
blood). Modern pharmacological studies have
shown that lignum millettiae and Carthamus
tinctorious can resist thrombogenesis, platelet
aggregation, inflammation and oxidation, ease
pains, improve microcirculation, reduce blood
pressure and dilate vessels. Furthermore,
Carthamus tinctorious can effectively protect
vascular endothelial functions and reduce
blood lipid level [26]. Lycopodium clavatum has
antibacterial, anti-inflammatory and anti-oxida-
tion effects. Combination of these herbs can
relieve DPN related symptoms and consolidate
the clinical efficacy.

In this study, the GB demonstrated higher ABIs,
MNCV and SNCV of median nerve and common
peroneal nerve and lower VPT, which supported
the effectiveness of TCM footbath treatment of
DPN (P<0.05). The possible mechanism of TCM
footbath to improve NCV and ABI is that the
drugs were in direct contact with the feet and
reached the site through thermodynamic activ-
ity to stimulate the local vascular nerves, allevi-
ate the blood hypercoagulation, dilate vessels,
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Figure 3. Intergroup comparison for MNCVs of median nerve and common peroneal nerve before and after treat-
ment. No significant difference was found before treatment (P>0.05); GB showed higher MNCVs of median nerve
and common peroneal nerve after treatment (P<0.05). *P<0.05 vs GA.
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Figure 4. Intergroup comparison for SNCVs of median nerve and common peroneal nerve before and after treat-
ment. No significant difference was found before treatment (P>0.05); GB showed higher SNCVs of median nerve
and common peroneal nerve after treatment (P<0.05). *P<0.05 vs GA.
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