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The Effect of Anthocyanoside and Ginkgo Biloba Extract on Normal-Tension
Glaucoma According to Presence of Diabetes
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Purpose: This study was performed to evaluate the effect of anthocyanoside and ginkgo biloba extract (GBE) in patients with
normal tension glaucoma (NTG), according to the presence of diabetes mellitus (DM).

Methods: A chart review of patients with normal tension glaucoma was retrospectively analyzed. All patients underwent a
Humphrey visual field (HVF) test and logarithm of the minimal angle of resolution best-corrected visual acuity (log MAR BCVA)
was measured over a 6 months period. Changes in mean deviation (MD), pattern standard deviation (PSD) of visual field and log
MAR BCVA were compared among anthocyanoside, GBE and no medication (control) groups. Patients were divided according
to the presence of DM.

Results: A total of 406 NTG patients, including 151 DM patients, were included in the present study. MD was improved in the an-
thocyanoside and GBE groups, but not in the control group. PSD was not significantly different in all groups. BCVA was improved
in the anthocyanoside group, but deteriorated in the control group. The results were similar in patients with or without DM. The
generalized linear model demonstrated that systemic medication affected changes in visual indices.

Conclusions: The results from the present study suggest that anthocyanoside and GBE may be helpful for improving visual func-
tion in some patients with NTG regardless of their DM status.
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Table 1. Characteristics of all patients
DM (-) DM (+) Total
(n = 255) (n = 151) (n = 406)
Sex
Male 156 109 265
Female 99 42 141
Age (years) 51.23 + 12.91 55.13 £ 11.54 52.68 + 12.55
Mean follow-up (months) 23.74 + 11.33 27.23 £ 16.77 25.04 + 13.69
Intraocular pressure (mm Hg) 13.86 + 3.10 13.84 + 2.99 13.85 + 3.06
Blood pressure (mm Hg)
Diastolic 76.70 + 8.57 78.63 + 8.68 77.49 + 8.65
Systolic 118.77 £ 11.51 123.74 + 12.78 120.62 + 12.22
Fasting blood sugar (mg/dL) 97.66 + 12.04 118.14 + 28.77 109.11 + 25.07
Hypertension (%) 55 (21.6) 62 (41.1) 131 (31.3)

Values are presented as mean + SD.
DM = diabetes mellitus.
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Table 2. Patient characteristics and baseline data of treatment group

A8z

DM (-) (n = 255)

DM (+) (n = 151)

Control Anthocyanoside GBE Control Anthocyanoside GBE
(n = 80) (n = 76) (=99 Pvale (n = 36) (n = 83) @=73 Pvawe
Sex (%)
Male 48 (60.0) 40 (52.6) 68 (68.7) 0.094' 25 (69.4) 62 (74.7) 22(68.8)  0.747"
Female 32 (40.0) 36 (47.4) 31 31.3) 11 (30.6) 21 (25.3) 10 (31.3)
Age (years) 50.86 + 16.48  53.61 +£9.55  49.71 + 11.68 0.134"  56.11 + 11.43  55.95 + 11.47 5191 + 11.62 0.205
Follow-up (months)  22.34 +9.77 2441 + 11.72 2436 + 12.17 0.409° 2422 4+ 13.54  28.47 + 17.26 27.41 + 18.71 0.449"
BP (mm Hg)
Systolic 119.34 + 12.32  120.72 + 10.96 116.82 + 11.05 0.073°  123.11 + 13.50 123.89 + 11.75 124.06 + 14.76 0.943"
Diastolic 7781 £7.50 7720+ 9.44 7541 859  0.147" 79.64 £9.73  78.66 + 8.28  77.41 + 858 0.573
FBS (mg/dL) 9438 + 854 101.59 + 15.83  96.12 + 9.05  0.052°  120.83 + 26.57 118.08 + 29.50 115.59 + 29.94 0.789"
Hypertension (%) 18 (22.5) 22 (28.9) 15 (15.2) 0.086' 11 (30.6) 41 (49.4) 1031.3)  0.071"
IOP (mm Hg) 14.16 £ 320 13.29 £3.00  14.05 +3.07  0.157 14.83 +2.85 13.54 £3.09  13.50 + 2.69  0.199"
MD (dB) -3.953 + 4788 -4.868 + 5.393 -4.861 + 5.334 0451  -4.451 + 4.490 -6.234 + 7.116  -5.760 + 4.929 0.351"
PSD (dB) 3726 +3.044 4611 +3.930 4.629 +4.029 0205  4.798 +3.259  5.155 £3.750  5.909 + 4.389 0.467
Log MARBCVA  0.077 £ 0.110  0.076 + 0.096  0.063 + 0.087 0.535°  0.090 + 0.148  0.110 + 0.234  0.100 + 0.185 0.568"

Values are presented as mean + SD.

DM = diabetes mellitus; GBE = ginkgo biloba extract; BP = blood pressure; FBS = fasting blood sugar; IOP = intraocular pressure; MD

= mean deviation; PSD = pattern standard deviation; log MAR BCVA =

acuity.

“One-way ANOVA; "Chi-square test.

Table 3. Best-corrected visual acuity (BCVA), visual field indices with treatment group

logarithm of the minimal angle of resolution best corrected visual

DM (-) Control (n = 80) Anthocyanoside (n = 76) GBE (n = 99)

(n = 255) Baseline Follow-up  p-value' Baseline Follow-up  p-value’ Baseline Follow-up  p-value’
MD (dB) -3.953 (£4.788) -4.156 (£5.567) 0.654  -4.868 (£5.393) -4.102 (£5.209) 0.005  -4.861 (£5.704) -4.013 (£5.360) 0.001
PSD (dB) 3.726 (£3.044) 4.068 (+£3.097) 0.154 4.611(+3.930) 4.494 (£3.943) 0.438 4.629 (+4.029) 4.367 (+4.068) 0.118
log MAR BCVA  0.077 (£0.110)  0.131 (+0.238)  0.022 0.076 (£0.096) 0.057 (+0.082) 0.024 0.063 (£0.087) 0.054 (£0.092) 0.206
DM (+) Control (n = 36) Anthocyanoside (n = 83) GBE (n = 32)

(n = 151) Baseline Follow-up p—value* Baseline Follow-up p—value* Baseline Follow-up p—value*
MD (dB) -4.451 (£4.490) -4.261 (£4.436) 0.561  -6.234 (£7.116) -5.043 (£6.008) 0.003  -5.760 (£4.929) -4.460 (+4.914) 0.025
PSD (dB) 4.798 (£3.259) 4.708 (+3.409) 0.668 5.155 (£3.750) 4.818 (+3.694) 0.053 5.909 (+4.389) 6.030 (£4.353) 0.735
log MAR BCVA  0.090 (£0.148)  0.130 (+0.181)  0.005 0.110 (£0.234)  0.091 (+0.154) 0.011 0.100 (+0.185) 0.103 (+0.233) 0.809

Values are presented as mean + SD.

DM = diabetes mellitus; GBE = ginkgo biloba extract; MD = mean deviation; PSD = pattern standard deviation; log MAR BCVA =
logarithm of the minimal angle of resolution best corrected visual acuity.

“Paired sample z-test.

A 4067 F GA7) 265

. o7} 14150l g0

™, Pt

A2 52.68 (£12.55)A]], Ho A2 25.04 (£13.69)7H

T -4.868 (£5.393)0] 4] -4.102 (+5.209)F FHAFE|S]
T(p=0.005), GBEL-S -4.861 (£5.704)0l| 4] -4.013 (+£5.360)

Ho] K Table 1).
7 @l 2557 5 tHEwhS 807, Anthocyanosides:
2 76, GBEZ-L 9990|900, Ges UTHFS Bt
1519 32} & |22 36, Anthocyanosidewt 83
GBER 320|9ith. 7 w2 vh Awie} <1, B3}
= 7]7]' aef, 54 % HEF FEEl= Tt &7t
O

= dH>, 01
Atk 27 A 71A oktat AlopgAle] MD, PSD gk, i

Miﬂ R A RE 7] o3k Aol HolRA| eokeh
(Table 2).
Frr} Qs BRol A AlofdA] MD g iz e &

o5t W3S HojFz] 99O 1}(p=0.654), Anthocyanoside

1176

2 AR ITHp=0.001). PSD ZF2 o] =<, Anthocyanoside
o, GBEw: 2% {ogt ®islE HolFx] oglethz2
p=0.154, 0438, 0.118). WAA|Z(logMAR)L thZLo] 4]
0.077 0.110)0]|4] 0.131 (20.238)5 2F5He| QO L(p=0.022),
Anthocyanoside -2 0.076 (£0.096)0]4] 0.057 (+0.082)E
Z A= Gl (p=0.024), GBET- {03t M-S Hoj5=4] ¢k
QFH(p=0.206) (Table 3).

e} Gl SOl AlOFAAE] MD 3t o] 4
423t H3lE HolFR] 9QFoL(p=0.561), Anthocyanoside
T+ -6.234 (£7.116)9]|4] -5.043 (+6.008)°. %, GBET-
-5.760 (+4.929)0]| 4] -4.460 (£4.914)0. 2 TFAIE T ZI2+



- 0|82 2| : AtEAOH-ALO|E2} 284Q)

-

ol

Fa2

Table 4. Generalized linear model of general and ocular variables and changes in visual indices (after-before)

Changes of MD Changes of PSD Changes of log MAR BCVA

p-value Coefficient p-value Coefficient p-value Coefficient
Sex (Female) 0.818 1.118 0.477 0.801 0.772 1.007
Age 0.002 0.948 0.063 0.545 0.389 0.999
Anthocyanoside 0.019 2.904 0.001 0.382 <0.001 0.913
Ginkgo biloba extract 0.037 2.958 0.063 0.545 0.004 0.932
Hypertension 0.471 1.350 0.308 0.762 0.345 1.019
Diabetes 0.051 2.184 0.120 0.672 0.121 0.971
Intraocular pressure 0.228 1.076 0.533 0.976 0.590 1.002

MD = mean deviation; PSD = pattern standard deviation; log MAR BCVA =

visual acuity.
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