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ABSTRACT
Background:Diabetes Mellitus produces long-term damage and failure of various tissues, in
particular, diabetes-induced neural damage. Changes of neuromuscular transmission would
contribute to the progressive weakness in diabetic patients; Electrophysiological studies are
of recognized use in the confirmation of alterations of neuromuscular transmission and
helping to differentiate them from other conditions.
The current study was performed to evaluate the integrity of neuromuscular junction (NMJ)
in patients with type 2 diabetes using repetitive nerve stimulation (RNS) technique and
assessment of acetylcholine receptors antibodies in the serum.
Patients and Methods:This cross-sectional study involved 103 patients with type 2 diabetes
mellitus. The entire subjects met certain inclusion and exclusion criteria to exclude other
possible contributing factors of neuropathy. All subjects completed a pre-requested
questionnaire, then physical and neurological examinations were done, routine nerve
conduction study, repetitive nerve stimulation and assessment of acetylcholine receptors
antibodies were performed.
Results:Among 103 patients with type 2 DM patients 56 of them were diagnosed as
peripheral polyneuropathy however, the rest (47) their NCS result were normal, 11 (10.7%)
of them showed positive decrement test, All those with positive decrement test they have also
peripheral polyneuropathy, serum acetylcholine receptor antibody test was negative in all the
participants (those with positive and negative decrement test).
Conclusions:This preliminary study implies that type 2 diabetes contributes to the
neuromuscular junction dysfunction. Further studies are indicated to explain the
pathophysiology and mechanisms responsible for positive decrement test in type 2 diabetic
patients.
Duhok Med J 2019; 13 (1):1-8.
Keywords:Diabetes Mellitus, Neuromuscular Junction Dysfunction, Repetitive Nerve
Stimulation.

H

yperglycemia
associated
with
diabetes mellitus (DM) produces
long-term damage and failure of various
tissues1. In particular, diabetes-induced
neural damage is a predominant form of
neuropathy2. Changes of neuromuscular
transmission would contribute to the
progressive muscle weakness in diabetics3.
Therefore, the goal of this study was to
further explore the effects of diabetes on
the neuromuscular junction (NMJ).

Neuromuscular junction (NMJ) disorders
are characterized by fluctuating muscle
weakness, depending on the site of
neuromuscular transmission failure, NMJ
disorders have been classified as: (A)
presynaptic
(e.g.,
Lambert-Eaton
myasthenic syndrome), (B) synaptic (e.g.,
cholinesterase inhibitor toxicity), and (C)
post-synaptic (e.g., myasthenia gravis)4.
Electrophysiological
studies
are
ofrecognized use in the confirmation of
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alterations in neuromuscular transmission
and helping to differentiate them from
other conditions5.
Electrodiagnostic techniques used for
investigation of NMJ disorders include
repetitive nerve stimulation (RNS) and
single fiber electromyography (SFEMG)6.
Recent literature widely explores the use
of SFEMG in the diagnosis and monitoring
of myasthenia gravis, but this technique is
time consuming and has a lesser role in the
daily clinical practice7. RNS is the most
widely used electrodiagnostic method in
the evaluation of suspected neuromuscular
transmission disorders. RNS is technically
easier and does not require special
technical training and skill as SFEMG7,8.
The technique of RNS is similar to that
used in conventional nerve conduction
studies, differing only in the application of
stimuli trains or paired stimuli, the use of
conditioning exercise, and the careful
immobilization of the limb to reduce
movement artifact. A decrement of more
than 10% on slow RNS (2 or 3 Hz) is
characteristically seen in patients with
postsynaptic disorder, while increments
usually exceeding 50-200% of the baseline
value in amplitude seen in presynaptic
disorder, marker of synaptic efficacy9.
MATERIALS AND METHODS
This cross-sectional study was conducted
at the Department of Medical Physiology,
College of Medicine, University of
Sulaimania and Sulaimania Diabetes
Center, from December 2017 – July 2018.
The study included one hundred three
patients diagnosed as type 2 diabetes
mellitus (T2DM), (80 female, 23 male),
with an age ranging from 38 to 72 years
(mean ± SE =55.14 ± 0.67 years), Patients
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diagnosed as type 2 diabetes mellitus
regardless of the duration of illness were
included in the study. However, Patients
with the following conditions were
excluded: rheumatoid arthritis, thyroid
disease, alcoholism, liver and kidney
disease, drugs known to cause neuropathy or
myopathy, pregnancy, positive family
history of neuropathy or myopathy All
patients gave their informed consent; the
study has been approved by Ethical
Committee of College of Medicine.
Physical examinations were performed to
assess knee and ankle jerk, muscle power
and perception to vibration. Nerve
Conduction Study examinations were
performed according to the standard
method recommended by the American
Diabetes Association10, using Neurowerk
EMG/EP measuring machine (4 channel,
Germany) at 20 to 25°C room temperature,
The following nerves were examined: aMotor nerve conduction study of posterior
tibial, peroneal, femoral, median, ulnar and
musculocutaneous nerves, b- Median,
ulnar, radial and sural sensory nerve
conduction study, c- F waves minimum
latency (Fmin) of posterior tibial, peroneal,
median and ulnar nerves.
Standard methods and techniques for
assessment
and
evaluation
of
neuromuscular junction integrity by RNS
were
performed11,12,13,14.Serum
acetylcholine receptors antibodies were
assessed using EUROIMMUN ELISA
(IgG) kit.
RESULTS
Among the 103 patients with type 2 DM,
routine NCS showed that 56 of the
participant
have
peripheral
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polyneuropathy; however, the rest (47)
their NCS result were normal (Figure1),
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Figure 1: Number of Diabetic Patients with
Polyneuropathy and Normal NCS

RNS including both increment and
decrement tests were performed for the
entire participant, 92 (89.3%) of patients
showed negative decrement test (Table 1),
and (Figures 2, 3),
Table 1: Shows Normal RNS Test in One
Diabetic Patient Showing 3% Decrease of
CMAP Amplitude before Exertion and 2% after
Exertion.
SequenceAccessory Ampl. Ampl. Dec Stim.
nerve 3 Hz
1[mV] 4[mV] [%] [mA]
Before exertion
(base line)
Immediately after
10 second of
exercise (post
exercise
facilitation)
2 minutes after 60
seconds of exercise
(post exercise
exhaustion)

11.6

11.4

12

12.5

11.7

10.9

-3

-2

-5

35

35

35

11 (10.7%) of them showed positive
decrement test (Figure 2). As demonstrated
in Table 2, and 3.

Figure 3: Normal RNS test in one diabetic
patient showing 3% decrease of CMAP
amplitude before exertion and 2% after
exertion.
Table 2: Shows Positive Decrement Test in One
Diabetic Patient Showing 29% Decrease of
CMAP Amplitude before Exertion and 9% after
Exertion.
Sequence
Ampl. Ampl. Dec Stim.
Accessory
1[mV] 4[mV] [%] [mA]
nerve 3 Hz
Before
exertion
10.9
7.8
-29
35
(base line)
Immediately
after 10
second of
exercise
(post
exercise
facilitation)

11.5

10.5

-9

35

2 minutes
after 60
seconds of
exercise
(post
exercise
exhaustion)

11

6.3

-44

35
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Table 3: Shows Positive Decrement Test in One
Diabetic Patient Showing 30% Decrease
ofCMAP Amplitude Before Exertion and 13%
after Exertion.
Sequence
Ampl. Ampl.
Dec
Stim.
Accessory
1[mV] 4 [mV] [%]
[mA]
nerve 3 Hz
Before
exertion
(base line)

11.6

8.1

-30

35

Immediately
after 10
second of
exercise
(post
exercise
facilitation)

12.5

10.8

-13

35

2 minutes
after 60
seconds of
exercise
(post
exercise
exhaustion)

11.3

Figure 5: Positive Decrement Test in One
Diabetic Patient Showing 30% Decrease
ofCMAP Amplitude before Exertion and 13%
after Exertion.
7.5

-35

35

Also,Figure 4 and 5 significant
decrements (more than 10%) of compound
muscle action potential amplitude between
the first and fourth motor response were
observed. Increment test was negative in
all participants.

Figure 4: Positive Decrement Test in One
Diabetic Patient Showing 29% Decrease
ofCMAP Amplitude before Exertion and 9%
after Exertion.

All those with positive decrement test they
have also peripheral polyneuropathy;
however, the rest of diabetic patients
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showed normal RNS, the gender
distribution among those with positive
decrement test were 7 females and 4
males.

Estimation of serum acetylcholine receptor
antibodies was done for all the patients and
the results were negative in all the
participants (those with positive and
negative decrement test).
DISCUSSION
Target organ complications secondary to
diabetes are one of the most important
medical concerns15. A clear example is
diabetic neurological complication, which
is the most common and early
complication of diabetes affecting up to
60% of diabetic patients16.
Several studies have been carried out to
examine the effect of type 1 diabetes on
neuromuscular junction and association
between myasthenia gravis and the
occurrence of type 2 diabetic as a
consequence of high dose of steroid
therapy. To the best of the researcher’s
knowledge, limited investigations have
examined the impact of type 2 diabetes on
NMJ function, in present study we
assessed neurophysiological assessment of
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impact of neuromuscular junction function
in 103 patients with type 2 diabetes, 11 of
them show significant decremental
response and all of these patient have
coexisting diabetic polyneuropathy,
a
finding consistent with experimental
studies conducted by Marques and Santo 17
andSouayah et al18 on streptozotocininduced type 1 diabetic mice, they found
that diabetic neuropathy is associated with
functional and morphological changes of
the neuromuscular junction (NMJ), in
addition to that current results may explain
the clinical aspects of an experimental
study on type 1 induced diabetic mice
performed by Garcia et al19, they showed
that NMJ undergoes dramatic changes of
function, morphology and the reduction of
muscle end-plate cholinesterase (AchE)
that may contribute to endplate pathology
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ر
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دٔاٌ
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صحظ
دحيبسا
ؽخْبَذَب
ئخسكٗ
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ثٕ
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َ َ
َ
َ
َ
ٔحسؽشٖ ئخسٛزٛم كٕنٍٛ
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ٍ
ٛ
نخش
ْخنسخَطبَذَب
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تقيين سالهة االتصال العصبيالعضلٌ لذى هرضي النوع الثانٌ هن داء السكرً
الخلفية واألهذافٚ:ؤد٘ داء انسكش٘ انٗ أػشاس ؽٕٚهخاأليذ ٔفشم األَسجخ انًخزهفخ ٔ ،ػهٗ ٔجّ انخظٕص  ،األػشاس
انؼظجٛخ انُبجًخ ػٍ يشع انسكش٘ .انزغٛٛشاد ف ٙاَزقبل انؼظج ٙانؼؼه ٙيٍ شأَٓب أٌ رسٓى ف ٙانؼؼف انزذسٚجٙ
نهؼؼالد خالل يشع انسكش٘ .رؼزجش انذساسبد انفٛضٕٚنٕجٛخ انكٓشثٛخ راد اسزخذاو يؼزًذ ف ٙرأكٛذ رغٛشاد االَزقبل
انؼظج ٙانؼؼهٔ ٙرسبػذ ػهٗ رًٛٛضْب ػٍ انحبالد األخشٖ.
رى إجشاء انذساسخ انحبنٛخ نزقٛٛى ٔظٛفخاالرظبل انؼظج ٙانؼؼه ٙف ٙانًشػٗ انزٚ ٍٚؼبٌَٕ يٍ يشع انسكش٘ يٍ انُٕع 2
ثبسزخذاو رقُٛخ رحفٛض انؼظت انًزكشس ٔرقٛٛى األجسبو انًؼبدح نًسزقجالد األسٛزٛم كٕن ٍٛف ٙانًظم.
الوواضيع و طرق البحث:شًهذ ْزِ انذساسخ انًسزؼشػخ  301يشػٗ ٚؼبٌَٕ يٍ داء انسكش٘ يٍ انُٕع انثبَ .ٙاسزٕفذ
انذساسخ جًٛغ يؼبٛٚش رؼًٔ ٍٛاسزجؼبد يؼُٛخ السزجؼبد انؼٕايم األخشٖ انًحزًهخ انز ٙرسبْى ف ٙاالػزالل انؼظج.ٙ
انًشبسك ٍٛجًٛؼبًأكًهٕا اال سزجٛبٌ ٔ ،أجشٚذ انفحٕطبد انفٛضٚبئٛخ ٔانؼظجٛخ  ،أجشٚذ دساسخ انزٕطٛم انؼظج ٙانشٔر،ُٙٛ
ٔرحفٛض انؼظت انًزكشسح ٔرقٛٛى األجسبو انًؼبدح نًسزقجالد األسٛزٛهكٕن ٍٛف ٙانًظم.
النتائج:يٍ ث 301 ٍٛيشٚغ يٍ يشػٗ داء انسكش٘ يٍ انُٕع انثبَ ٙرى رشخٛض  65يُٓى ثبػزالل األػظبة انًحٛطٛخ
أيبانجقٛخ ( )74كبَذ َزٛجخ ؽجٛؼٛخ ،أظٓش  )٪ 30,4( 33يُٓى اخزجبس رُبقض إٚجبث ، ٙكم أٔنئك انز ٍٚنذٓٚى اخزجبس رُبقض
إٚجبث ٙنذٓٚى أٚؼب اػزالل األػظبة انًحٛطٛخ ٔ ،كبٌ اخزجبس األجسبو انًؼبدح نًسزقجالد األسٛزٛهكٕن ٍٛسهج ٙف ٙجًٛغ
انًشبسك( ٍٛأٔنئك انز ٍٚنذٓٚى اخزجبس رُبقض إٚجبثٔ ٙسهج.)ٙ
االستنتاجات :رشٛش ْزِ انذساسخ األٔنٛخ إنٗ أٌ يشع انسكش٘ يٍ انُٕع انثبَٚ ٙسبْى ف ٙػؼف االرظبل انؼظجٙ
انؼؼهٔ .ٙرحزبج انٗ دساسبد أسغ نجٛبٌ انفٛضٕٚنٕجٛب انًشػٛخ ٔاٜنٛبد انًسؤٔنخ ػٍ اخزجبس رُبقض إٚجبث ٙف ٙيشػٗ
انسكش٘ يٍ انُٕع انثبَ. ٙ
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