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- Abstract -

Background: Diabetic neuropathy represents a major health problem, as it is responsible
for substantial morbidity, increased mortality, and impaired quality of life. Antfioxidant
freatment has been shown to prevent nerve dysfunction, providing a rationale for a
potential therapeutic value in diabetic patients. The safety and efficacy of a-lipoic acid
(ALA) given infravenously were proved in many studies, but the oral treatment remains to
be established. Therefore we compare the efficacy and safety of ALA given intravenously
followed by oral treatment and given only orally.

Methods: 45 outpatients were randomly assigned to sequential treatment with ALA
infravenously for 2 weeks, followed by orally for 10 weeks (group 1, n = 21); ALA orally for
12 weeks (group 2, n = 24). The primary end point was change of the sum score of
severity and duration of fotal symptom score (1SS). HbATc and safety parameters were
determined at baseline and affer 12 weeks.

Results: The TSS was significantly decreased from baseline to 2 week and 12 week in both
groups. But no significant differences between the two groups were noted at 2 week and
12 week. There were no significant changes in HoAlc and safety parameters between
baseline and 12 week. The rate of adverse events were 47.6% in group 1 and 12.5% in
group 2.

Conclusion: We conclude that both methods of ALA tfreatment are effective to improve
the symptoms of diabetic polyneuropathy, and the safety was probably superior in oral
freatment method (J Kor Diabetes Assoc 30:112~121, 2006).
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13 Apger  ERsiiek AL As 2573
thioctacid 600 mg< 15| 53] Ao, 1 F 105
7+ thioctacid HRE 600 mg-s oFAAL 308 Hof] 1734
737 Fekslode). AR 12577) thioctacid HR 600 mg
= OFIAIA 30+ Aol 184 - FoFsisdek. gl

Table 1. Symptoms* and Scoring? of the TSS

Intensity
Frequency Not present Mild Moderate Severe
Occasionally 0 1.00 2.00 3.00
Often 0 1.33 233 3.33
Continuous 0 1.66 2.66 3.66

* pain, burning, paresthesia, numbness.
+ scoring: total score 0-14.64.
TSS: total symptom score.
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Table 2. Basal Clinical Characteristics

Group 1 (n = 21) Group 2 (n = 24) P
Age (years) 56.8 £ 10.7 589 £ 53 NS
Sex (M/F) 5/16 6/18 NS
Duration of DM (month) 129 + 80 121 £ 6 NS
BMI (kg/m’) 247 + 3.7 247 £ 9 NS
WC (cm) 839 + 8.7 86.5 £ 59 NS
SBP (mmHg) 128.5 + 10.2 126.1 + 7.1 NS
DBP (mmHg) 77.1 £ 79 775 £ 6.7 NS

BMI: body mass index, WC: waist circumference, SBP: systolic blood pressure, DBP: diastolic blood pressure.

Table 3. Laboratory Characteristics

Group 1 Group 2

basal 12 weeks P basal 12 weeks P
HbAlc (%) 76 + 1.3 79 + 1.6 NS 77 + 13 75 + 12 NS
FPG (mmol/L) 7.7 £ 20 7.8 £ 3.1 NS 84 £ 26 78 £ 25 NS
TC (mmol/L) 49 £ 0.7 45 = 1.1 NS 50 + 1.0 49 + 1.1 NS
TG (mmol/L) 1.7 £ 1.0 14 £ 05 NS 1.5 £ 0.6 1.7 + 1.1 NS
HDL-C (mmol/L) 1.3 £ 03 1.2 + 0.2 NS 1.3 £+ 03 1.3 £+ 03 NS
BUN (mmol/L) 49 + 1.5 53+ 14 NS 56 £ 1.6 52 +13 NS
Cr (umol/L) 709 + 17.7 709 + 17.7 NS 709 + 17.7 709 + 8.8 NS
AST (ukat/L) 0.35 £ 0.15 038 + 0.027 NS 0.38 + 0.18 0.40 + 0.29 NS
ALT (ukat/L) 0.33 + 0.21 041 + 0.43 NS 0.36 + 0.15 0.35 + 0.18 NS
Hemoglobin (mmol/L) 8.0 £ 0.6 7.7 + 0.6 NS 8.8 £+ 33 7.7 £ 09 NS
NCV (PPN/Normal) 1477 14/7 NS 14/10 15/9 NS

FPG: fasting plasma glucose, TC: total cholesterol, TG: triglyceride, HDL-C: HDL cholesterol, NCV: nerve conduction
velocity, PPN: peripheral polyneuropathy.

Algoke] 584, A Bl FeARL, ol o ik 5= Hleo} Fke] el vkt A4 AXtsiSict (Table 1).
FAXNF) AL vl wh} thioctacids: B thioctacid HR okE Fol A Fo] 12F F AFAE AAE A8l
Ao 277 Asiglct. ARG $ 254 Ested, Al om, 7} skt e 33473 9l 7o) Asie Axs
T2 BT X EE thioctacid HRE 737 X &2 vl AR 55 Sk A AArke AR AT e
T2 BT NEES AR FoF 47, 87 Whsle] & A, s1A12] AAnlEA T} a4 elA Algelsl o, &
oF =355 7RI, 1254 HEH R FokgE W A A A0 BT e, kA9 vlEAl
= A8k A 37E A7elA F4seick
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Table 4. Changes in TSS after 2 Weeks and 12 Weeks

FoF o] PNzt TSS=

=
NSEE T 74 (paired sample T test)S AR&3}o] w]zs}

TSS
P
Group 1 Group 2
Basal 8.7 + 2.7 74 £ 26 NS
2 weeks
score 72 + 25 6.4 + 27 NS
change(2weeks vs. basal) -14 = 1.5 09 + 1.2 NS
12 weeks
score 46 + 23 3.7 + 24 NS
changes(12weeks vs. basal) 4.1 £ 2.6 -3.7 £ 1.8 NS
TSS: total symptom score
Table 5. Baseline Nerve Conduction Velocity
Group 1 (n = 21) Group 2 (n = 24) P
Sensory NCV
Median N.
amplitude (LV) 17.0 = 13.0 18.5 £ 13.3 NS
velocity (m/s) 38.8 £ 21.0 369 £ 18.9 NS
Ulnar N.
amplitude (V) 16.5 + 10.9 204 + 11.8 NS
velocity (m/s) 512 £ 9.2 50.2 + 17.8 NS
Superficial peroneal N
amplitude (V) 6.4 = 8.6 6.9 £ 6.6 NS
velocity (m/s) 235 £ 243 31.5 + 22,6 NS
Sural N.
amplitude (LV) 6.8 + 8.5 10.3 + 8.7 NS
velocity (m/s) 24.6 £ 24.5 32.6 £ 240 NS
Motor NCV
Median N.
amplitude (UV) 62 £ 19 6.1 £ 28 NS
velocity (m/s) 53.8 £ 5.7 53.6 £ 6.7 NS
Ulnar N.
amplitude (LV) 76 £ 19 82 + 2.7 NS
velocity (m/s) 573 £ 6.8 584 * 6.6 NS
Deep peroneal N
amplitude (V) 20 £ 14 20 + 1.0 NS
velocity (m/s) 409 = 11.7 415 + 143 NS
Post. tibial N.
amplitude (uV) 55 £23 6.6 £ 3.0 NS
velocity (m/s) 422 + 5.1 443 + 6.2 NS
3) EHEN Rem, AFAE A= holAlE AP g vlasigick. oF
RE AR A= BF + FEANT BAgon], A BRo] ¥ TSSS| HhE 248 kAR (general linear
HL8 SPSS-PC (Version 11.0)5 o]-gslict. 24+ o 719] model: GLM)-RH554] (repeated measures ANOVA)S A

3to] F F7He] Aol nlwsiSik 25} 1252 TSS+=
oFEFolAe] TSSE Iefsled, FiHEAls ol 8sle] &
Aslgdct {2 22 pzlo] 0.05HRReFE ek
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Fig. 1. TSS trend according to the treatment of a-lipoic acid. TSS: total symptom score.

—
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Fig. 2. Changes in the TSS from baseline to 2 weeks and 12 weeks.
* P < 0.05
2 1 4, 35Ed 9 A A4, dg AAklle AR R
frolgk xpolE HolA okkrt (Table 3).
1. QMK =X 2. Sy YUZMANRS
i AT 219, AR 24 o Z & 459 (EAk 11 1) Total Symptom Score
4, o7k 34m)olglk o Foldl i 7ke] odF (56.8 + % AR, oIS, AR W TSSv o B
10.7A4) vs. 58.9 + 534, Y AH] (0.31 vs. 0.33), B Folla X gef vle} G938t 3AS Hyrk AT XE
ol §17)7F (129 + 80 7N vs. 121 = 76 /M), AA AIZF A TSS + 8.7 £ 27, 2F 372 £ 25,4F % 6.0
A4 (247 + 3.7 kg/m® vs. 247 £ 3.9 kg/m?), F=7] & +24, 8F %5 £20, 12F ¥ 46 + 23 08 il
o} (128.5 + 10.2 mmHg vs. 126.1 = 7.1 mmHg)oll= §-2 S Hglom, ARTel TSSE X & A1 A 74 + 2.6,
3+ x}o)7} $iglt}t (Table 2). I %64 +27,52+26, 44 25, 37 + 242 AT

7h FollA] ek Tt Fof 125 AJeg3t ety = 73%E HSlvk T 5B X84l weE} TSS= 5l
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Table 6. Nerve Conduction Velocity from Baseline to 12 Week in Group 1
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baseline 12 week P
Sensory NCV
Median N.
amplitude (LV) 17.0 = 13.0 220 * 16.8 NS
velocity (m/s) 38.8 £ 21.0 45.0 + 182 NS
Ulnar N.
amplitude (LV) 16.5 + 10.9 174 + 119 NS
velocity (m/s) 512 £+ 92 533 + 6.7 NS
Superficial peroneal N
amplitude (LV) 64 * 8.6 43 £ 56 NS
velocity (m/s) 235 + 243 24.6 + 21.8 NS
Sural N.
amplitude (LV) 6.8 £ 85 58 £ 177 NS
velocity (m/s) 24.6 + 24.5 199 + 242 NS
Motor NCV
Median N.
amplitude (LV) 62 £ 19 48 £ 1.7 NS
velocity (m/s) 53.8 £+ 5.7 532 + 6.8 NS
Ulnar N.
amplitude (uV) 76 £ 19 74 £ 19 NS
velocity (m/s) 573 + 6.8 563 + 59 NS
Deep peroneal N
amplitude (LV) 20 £ 1.4 20 £ 15 NS
velocity (m/s) 409 + 11.7 475 + 6.3 0.04
Post. tibial N.
amplitude (LV) 5523 51 24 NS
velocity (m/s) 422 + 5.1 434 + 49 NS
Moz fofelsll Aagior), o Fol whflel Wk B (Table 3)

el Zpol= qigiet (Fig. 1).

oFE A7 AF 2 33 243 TSSelA AllT-S 1474
(16.1%)°] 745 B3, Ak 093 (17.2%)2 745
Ko i B o o] Aol wlal o3k s Hale
T 2k Rl Hels HelA] gkt 12 %9
TSS9 74 413 (47.1%) vs. 3.7 (50.5%) % F- 7+
o] o]z} 9lgle} (Table 4, Fig. 2). X 8A12 A2l TSS7}
oFE fFol¥o] TSSell o3t ke F+= Aglert), A
2AA Aol TSSZ T3}t Tol|5 2329} 123 o] 243}
TSS= 7 ZFe] Aol& HolA] ¢l

ABHAERAAE Alst A3k, x5 A2 A Al 21
T 1470l A Sl Hetels 42 (3 A A

+ B9 X8 1253 ¥z} ol
Ak AR A 249F 1470llA X8 Al A o4
< H3om Xg 12F FE UG AIE H

A BT A2, sHA9] AnlaAl

s =20
AVellA] At A AAkel Aol B4l
, sHA1S] MIEAET 34E Aol A% 54
s o TR T el SARSE frodt Zol7t
fi3Ac} (Table 5). 13 23 ErollA ofE Foil$e] 22
A7 AR reldt st elglar, misild el A
5 E57} 5 Bl felstAl S7Fsisiet (Table 6,7).
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Table 7. Nerve Conduction Velocity from Baseline to 12 Week in Group 2

baseline 12 week P
Sensory NCV

Median N.

amplitude (LV) 18.5 + 13.3 18.6 + 13.2 NS

velocity (m/s) 369 + 18.9 383 + 225 NS
Ulnar N.

amplitude (LV) 204 + 11.8 223 + 10.3 NS

velocity (m/s) 50.2 + 17.8 534 + 18.4 NS
Superficial peroneal N

amplitude (V) 69 £ 6.6 80 £ 72 NS

velocity (m/s) 31.5 £ 22,6 30.6 £ 25.1 NS
Sural N.

amplitude (V) 103 + 8.7 10.1 + 8.0 NS

velocity (m/s) 32.6 £ 24.0 309 + 22.8 NS

Motor NCV

Median N.

amplitude (LV) 6.1 £ 28 50 £ 22 NS

velocity (m/s) 53.6 £ 6.7 522 £ 52 NS
Ulnar N.

amplitude (LV) 82 £ 27 79 £ 14 NS

velocity (m/s) 584 £ 6.6 572 £ 56 NS
Deep peroneal N

amplitude (V) 20 £ 10 23+ 19 NS

velocity (m/s) 41.5 + 14.3 46.0 £ 129 0.02
Post. tibial N.

amplitude (LV) 6.6 £ 3.0 52 £ 34 NS

velocity (m/s) 443 + 6.2 465 £ 7.0 NS

Table 8. Characteristics

of Adverse Events

Number of events (%)

Characteristics of AE

group 1 (n = 21)

group 2 (n = 24)

lem, drigel 2%, F

719}k 7k g5 27gellA Aslgie). ARl 27

- 118

GI trouble Indigestion 3 (14.2%) 2 (8.3%)
Epigastric discomfort 1 4.7%) 1 4.1%)
Anorexia 1 4.7%)
Constipation 1 (4.7%)
Dizziness 2 (9.5%)
Urticaria 1 (4.7%)
Itching 1 4.7%)
Total 10 (47.6%) 3 (12.5%)
2) QKN o) $jell] ASHEE 1] Bl HEE Brelg)
OfA| o e AT & wiA WA oS ok A7) B2 B oFE ol 25 el whalslgl e, oF
vt ofAl Fol 3 Aol ASHEEE 3%, & = FoIE Al S8o] TAE Zog Hof oAl

o N

A #HAE sl olelglen] Fuigk o) dut
o LEREA] gk} (Table 8).
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Ft 22 TS oA gkl AS ARk kA
= A]7ﬂ 7]-‘0:0]/})1—-% oq]Hol’g = "‘44.7} 010—] DL‘——I:H/H EEY—}‘
AHES SHtellA Bkl X 8AIZ deA Sk alpha
lipoic acide SHIBHAIZA] HAW fel7]9] AlALt 22
A3} AEHAE Foli=g] A3t 3] Qo A A
7HEel SNl At Bdsivie Harse] gigich
Tk thiie] dellA] A 7]l enle] datel kA
< dEE et AT X gell tiZF A obF] w3 A
Zolc}. ulgbA] alpha lipoic acid®] ™ F%] oW F A+
A &5 AR T3 AT e F%—’% oAl A& &
el S wlszsly] Sl B AFE Algelick

HHH. )8z} AR 7Sl Al 45tﬂ4 Ay G
S AR wste] Al (0 = 21) A 257
thioctacid 600 mgs 1Y) 53] FFdom, 1 & 105
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