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Seung Ho Han, M.D., Oh Sang Kwon, M.D.
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Background : Cognitive impairment has been recognized as a possible complication of dia-
betes mellitus (DM). It is well known that event-related potentials (ERPs) and Hopkins Verbal
Learning Test (HVLT) are clinical tools in the evaluation of the patients who suffer from disorders
of cognition. The present study was designed to investigate the effect of diabetes mellitus and
its complications on the ERPs and HVLT. Methods : A cross sectional comparative study of the
51 normal controls and the 40 non-demented NIDDM patients who had no neurologic deficits
was performed. The study consisted of a neurologic examination, Short form-Samsung Demen-
tia Questionnaire, brain CT, ERPs, HVLT, nerve conduction study, fundus examination and bio-
chemical study. Results : The P300 latencies of the DM patients and the normal control groups
were well correlated with age. Compared with controls, the P300 latencies of the patients were
significantly prolonged. In NIDDM patients, prolonged P300 latencies were not associated with
neuropathy but with retinopathy (p<0.05). P300 latencies of NIDDM were correlated with imme-
diate free recall of HVLT. There were no significant differences in scores of HVLT components
between NIDDM and normal control group. Conclusions : NIDDM patients without overt demen-
tia or other CNS disorders may have a subtle cerebral malfunction, which can be detected by
ERPs but not by verbal learning test. Therefore ERPs might be a useful tool to evaluate subtle
cognitive dysfunction. It is suggested that the factors responsible for genesis of this cerebral
malfunction are not influenced by short-term metabolic dysfunction and may be different from
those responsible for the DM neuropathy.

Key Words: Non-insulin dependant diabetes mellitus, Event related evoked potentials,
P300, Hopkins verbal learning test
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Fig. 1. P300 latencies of NIDDM patients and non-DM subjects.
Lines are indicating a regression line and a 95% confidential
interval range predicted for age of DM and non-DM subjects.
Non-DM P300 latency=1.763 x age+197.33, r2=0.353, p<0.01.
DM P300 latency=1.904 x age+213.68, r2=0.242, p<0.01.
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Table 1. Age and educational duration, P300 latencies, HVLT in NIDDM patients and control subjects. The difference of the P300
latencies controlled with age between the NIDDM patients and Non-DM groups was statistically significant (p<0.01). However, there
is no significant difference of age and education duration between NIDDM and Non-DM groups

) HLVT
Age* Edu. duration* P300 latency'
N Immediate recall  HLVT Delayed recall D.I
Mean£SD Mean£SD Mean=£SD Mean+SD Mean£SD Mean=+SD
Non-DM 51 57.61£10.82 8.92+4.44 298.91£32.11 20.94+£5.82 7711256 9.33+1.83
NIDDM 40 59.08+10.75 9.62+4.60 326.18+41.65 20.64+6.00 7.95+2.66 9.15+2.89
Total 91 58.25+10.75 9.22+4.49 310.891+38.86 20.811+5.86 7.811£2.59 9.26+2.33

N, number of subject; Edu. Duration, education duration; HVLT, Hopkins verbal learning test-Korean version; D.1., discrimination index; DM, Diabetes
Mellitus. *Statistical significance test was done by t-test. 'p<0.01, Statistical significance test was done by GLM procedure. Evaluated at covariates
appeared in the model: Age=58.25. *Statistical significance test was done by GLM procedure. Evaluated at covariates appeared in the model: Age

=58.25, EDU=9.22.

Table 2. P300 latencies in complicated and non-complicated
diabetic patients. In NIDDM patients, prolonged P300 latencies
were not associated with neuropathy or nephropathy but with
retinopathy (p<0.05)

Table 3. Partial correlation coefficiency between P300 latencies
and HVLT in DM and Non-DM subjects. P300 latencies of
NIDDM were correlated with immediate free recall of HVLT
(p<0.05)

Subject Number P300 latency — p-value®

Retinopathy  Negative 27 319.44+6.68
Positive 10 347.10£11.00 0.039
Nephropathy Negative 33 324.53+£6.33
Positive 4 346.59+1856 0.271
Neuropathy  Negative 19 319.17£8.41
Positive 21 33251800 0.258

HVLT

) Discrimination
Immediate recall Delayed recall

index
P300 DM -0.370* -0.131 -0.307
latency  Non-DM -0.270 -0.168 0.196

*Statistical significance test was done by General Linear Model (GLM)
procedure. Evaluated at covariates appeared in the model: Age=
59.08. Data are presented as mean =+ SD.
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HVLT, Hopkins verbal learmning test-Korean version; DM, Diabetes Mel-
litus. Controlling for age (58.25 years) and education duration (9.22
years). *p<0.05. 'p<0.01.
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