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Abstract

Objectives :

This study was designed to investigate the effects of Gastrodia elata Blume on the improvement of memory.,

Methods :

This study was a 12 week, double blind, comparative clinical study. There were eligible who worked with a group
of healthy seniors, all 60 years of age or older, 50 subjects were randomized either to Gastrodia elata Blume in powder
form and steep in hot water or placebo. We measured the faculty of memory by using K-DRS, MMSE-K, Digit Span,
Letter Fluency Test, Word List Memory Test, and the Trail Making Test, and after 12 weeks we measured the faculty

of memory again using the same methods.

Resullts :

Gastrodia elata Blume steeps in the hot water group significantly increased. Initiation, perseveration level, and Memory
level of K-DRS and MMSE-K score. There were no considerable differences between three groups in Digit Span and
Trail Making Test score, Gastrodia elata Blume group showed significant advances in Letter Fluency Test and recognition
of Word List Memory Test.

Conclusions :

The results suggest that Gastrodia elata Blume may have positive effects on memory improvement and function of

the frontal lobe activation,
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Table 1. General Characteristics of Subject
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A group B group C group
Group p-value*
Frequency Percent (%) Frequency Percent (%) Frequency Percent (%)
. Male 4 22,22 6 33.33 3 21.43
Sex
Female 14 77.78 12 66.67 11 78.57 471
Characteristics ~ Age  70s 6 33.33 5 27.78 5 35.71
80s 0 0 0 0 1 7.15
Total 18 100 18 100 14 100
A group: active group 1 (Gastrodia elata Blume is poweder form),
B group: active group 2 (Gastrodia elata Blume steeps in hot water).
C group: control group.
*p-value means the result of Pearson's chi-square two-side test,
Table 2. Changes of K-DRS
A group (n=18) B group (n=18) C group (n=14)
i P
Variables - i - .
Before After 12 p Before After 12 P Before After 12 p value "
weeks value weeks value weeks value
Attention 34,6711,41 34.94%207 439 35.00+1.09 35.28%1.57 .588 34201120 3514%141 012* 549
IIAON, 30 04306 3283405 148 3011358 32674311 020° 3000448 32214490 0200 946
perseveratlon
Construction 5.56+0.78  5.78%0.43 298 5.72+£0,46  5.89%0.32 .269 5.86%0.36 6.00£0,00 165 942
CZTepmahm 33285456 34561445 218 36064213 34941304 274 3379366 3457253 355 208
Memory 21,00£2.22 21,33+2.16 469 20,94£2,04 21,67£1,97 .040* 20,43+£2,90  20,79%+2.08 652 .946
Total 125,56£8.82 129441921 018" 127.56£7.45 124.89%23,10 132 124.36+£9.34 12871£7.35 .006* .837

A group: active group 1 (Gastrodia elata Blume is poweder form).

B group: active group 2 (Gastrodia elata Blume steeps in hot water),

C group: control group,

*The mean difference is significant at the .05 level,
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Table 3. Descriptive Statistics Quantity of MMSE-K

Pre-test 1 month 2 month Post-test
A Group 24,06£2.36 24.8912.54 25.50£2.83 24,28+2.74
B Group 25.00%+1.68 25.56+3.17 20331235 26,00£1.85
C Group 24291292 26.00£2.88 25.14%2.71 24.3612.06
A group: active group 1 (Gastrodia elata Blume is poweder form),
B group: active group 2 (Gastrodia elata Blume steeps in hot water).
C group: control group,
Table 4, Repeated Measures ANOVA of MMSE—K
SS df MS F p-value
Between subject
Group 41,083 2 20,842 1.130 331
Error 864,937 47 18.403
Within subject
MMSE-K 45,955 3 15.318 6.276 .000*
MMSE-K X Group 22,173 6 3.696 1.514 178
Error 344 127 141 2.441
*The mean difference is significant at the .05 level.
Table 5, Descriptive Statistics Quantity of Digit Span (Forward)
Pre-test 1 month 2 month Post-test
A Group 7.50%+3.11 6.50%2.55 6.56%2.36 0.3312.68
B Group 8.17£2.31 7.72£2.11 8.00+1.71 7.56+1.42
C Group 7.29%2.43 7.00£2.77 7.07%2.43 7.00£2.25

A group: active group 1 (Gastrodia elata Blume is poweder form),
B group: active group 2 (Gastrodia elata Blume steeps in hot water).

C group: control group,
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Table 6, Repeated Measures ANOVA of Digit Span (Forward)

SS df MS F p-value
Between subject
Group 48.346 2 24.173 1.362 266
Error 834.359 47 17.752
Within subject
Digit span (forward) 9.169 1 9.169 4,149 047"
Digit span (forward) X group 3.087 2 1.543 0.698 .502
Error 103.862 47 2.210
*The mean difference is significant at the .05 level.
Table 7. Descriptive Statistics Quantity of Digit Span (Backward)
Pre-test 1 month 2 month Post-test
A Group 3.94£1.92 4.05+1.43 4.44%1.65 4.331+1.14
B Group 4.39+0.92 4.67E1.24 4,44%1.29 5.00%1.88
C Group 3641178 4.21+1.53 4.,79%2.39 4,50%+1.65
A group: active group 1 (Gastrodia elata Blume is poweder form),
B group: active group 2 (Gastrodia elata Blume steeps in hot water).
C group: control group,
Table 8, Repeated Measures ANOVA of Digit Span (Backward)
SS df MS F p-value
Between subject
Group 7.294 2 3.647 0.489 .617
Error 350.831 47 7.464
Within subject
Digit span (backward) 11.819 3 3.940 4.421 .005*
Digit span (bcakward) X group 6.282 6 1.047 1.175 .323
Error 125.653 141 0.891

*The mean difference is significant at the .01 level.
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Table 9, Descriptive Statistics Quantity of Letter Fluency Test (LFT)

Pre-test 1 month 2 month Post-test

A Group 5.17£2.85 7.17%+5.57 7.94+4 99 7.11+4.46

Gi-yeok B Group 6.00+1,85 6.8312.48 8.06+2,10 8.67+3.22
C Group 5.71%+3.29 6.29+3.27 7.00t+4.28 7.57%+3.00

A Group 5.56+3.87 6.67£4.50 7.17£3.43 7.56+4.80

Shi-ot B Group 5.72%2.30 7.11%£3.55 8.281+3.10 7.94+2 44
C Group 6.79£2.26 7.36+3.79 7.7113 41 7.86+4.13

A Group 5.61+3.63 5.56%3.60 6.39+5.08 7.2814 .44

I-eung B Group 4.72%2.27 6.4412.96 7.39£2.66 7.44+2.91
C Group 4.50%2.07 6.001+3.82 5.64+3.73 6.00+3.09

A group: active group 1 (Gastrodia elata Blume is poweder form),
B group: active group 2 (Gastrodia elata Blume steeps in hot water),
C group: control group.

Table 10, Repeated Measures ANOVA of Letter Fluency Test (LFT)

SS df MS F p-value
Between Subject
Group 19.667 2 9.834 0.235 .792
Error 1970.038 47 41,916
Gi-yeok Within Subject
LFT 147,568 3 49.189 13,700 .000*
LFT X Group 25.883 6 4,314 1.201 .309
Error 500.272 141 3.591
Between Subject
Group 17.433 2 8.717 0.224 .800
Error 1830.187 47 38.940
Shi-ot  Within Subject
LFT 99.282 3 33.094 8.403 .000*
LFT X Group 12,650 6 2,108 0.535 .781
Error 555.290 141 3.938
Between Subject
Group 30.071 2 15.036 0.419 .660
Error 1686.554 47 35.884
I-eung Within Subject
LFT 105,283 3 35.094 8.480 .000*
LET X Group 32.205 6 5,308 1.297 262
Error 583.550 141 4,139

*The mean difference is significant at the .01 level.
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Table 11, Descriptive Statistics Quantity of Immediat Recall 1 in Word List Memory Test
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el

Pre-test 1 month 2 month Post-test
A Group 317£1.98 3.72%1.02 4441120 5.23£1.18
B Group 3.50%1.20 3.67+1.03 4611172 5.33%1.46
C Group 3.00+1,24 3.29+1.56 3.4310.94 3.647£0.84
A group: active group 1 (Gastrodia elata Blume is poweder form),
B group: active group 2 (Gastrodia elata Blume steeps in hot water).
C group: control group.,
Table 12, Repeated Measures ANOVA of Immediat Recall 1 in Word List Memory Test
SS df MS F p-value
Between Subject
Group 31.503 2 15,751 3.952 026
Error 187.317 47 3.985
Within Subject
Immediat recall 1 67.404 3 22,468 21.532 000
Immediat recall 1xGroup 12.653 6 2.109 2.021 067
Error 147.127 141 1.043
*The mean difference is significant at the .05 level,
*The mean difference is significant at the .01 level,
Table 13, Multiple Comparison of Immediat Recall 1 in Word List Memory Test
Group (1) Group (J) MD (I-]) SE p-value
A Group B Group -0.125 0.333 932
C Group 0.814 0.356 084
B Group A Group 0.125 0.333 932
C Group 0.938* 0.356 .039
C Group A Group -0.814 0.356 084
B Group -0.938* 0.356 .039

A group: active group 1 (Gastrodia elata Blume is poweder form),

B group: active group 2 (Gastrodia elata Blume steeps
C group: control group.

in hot water).
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Table 14, Descriptive Statistics Quantity of Immediat Recall 2 in Word List Memory Test

Pre-test 1 month 2 month Post-test
A Group 5.44%1.10 6.06%1.35 6.50+0.92 6.89+1.28
B Group 5.39£1.09 6.00+1,14 6.33t1.14 7.50£1.38
C Group 5.36+1,39 5.21+1.12 5.43%1.089 5.43+1.02
A group: active group 1 (Gastrodia elata Blume is poweder form),
B group: active group 2 (Gastrodia elata Blume steeps in hot water).
C group: control group,
Table 15, Repeated Measures ANOVA of Immediat Recall 2 in Word List Memory Test
SS df MS F p-value
Between Subject
Group 33.401 2 16,700 4.843 012%
Error 162.079 47 3 448
Within Subject
Immediat recall 2 39.040 3 13.013 18,573 .000*
Immediat recall 2XGroup 18,246 6 3.041 4,340 000
Error 98.794 141 0.701

*The mean difference is significant at the .05 level,
*The mean difference is significant at the .01 level.
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Table 16. Multiple Comparison of Immediat Recall 2 in Word List Memory Test

Group (I) Group (J) MD (1)) SE p-value
A Group B Group -0.083 0.3095 .964
C Group 0.8651* 0.3309 041
B Group A Group 0.083 0.3095 .964
C Group 0.9484* 0.3309 .023
C Group A Group -0.8051* 0.3309 .041
B Group -0,9484* 0.3309 .023
A group: active group 1 (Gastrodia elata Blume is poweder form),

B group: active group 2 (Gastrodia elata Blume steeps in hot water),
C group: control group.,
Table 17. Descriptive Statistics Quantity of Immediat Recall 3 in Word List Memory Test
Pre-test 1 month 2 month Post-test
A Group 6.33+1.50 6.61+1.09 6.94+1.43 6.80+1.18
B Group 6.22+1.35 6.56+1.82 7.22£1.40 7.83£1.79
C Group 6.14%1.51 6.42+1.50 7.071+1.38 7.00£1.24
A group: active group 1 (Gastrodia elata Blume is poweder form),
B group: active group 2 (Gastrodia elata Blume steeps in hot water).
C group: control group.,
Table 18, Repeated Measures ANOVA of Immediat Recall 3 in Word List Memory Test
SS df MS F p-value
Between Subject
Group 3.614 2 1.807 0.333 719
Error 255.206 47 5.430
Within Subject
Immediat recall 3 32.671 3 10.890 10.888 .000*
Immediat recall 3XGroup 6.988 6 1.165 1.164 .329
Error 141,032 141 1.000

*The mean difference is significant at the .01 level,
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Table 19, Descriptive Statistics Quantity of Delayed Recall in Word List Memory Test

Pre-test 1 month 2 month Post-test
A Group 4,33£1.41 5.17£1.34 5.72%+1.78 6.28+1.64
B Group 3.447%1.62 4611217 5.67+1.64 6.61+1.85
C Group 4,43£2.03 3.86+1.79 4,14£1.70 436+1.65
A group: active group 1 (Gastrodia elata Blume is poweder form),
B group: active group 2 (Gastrodia elata Blume steeps in hot water).
C group: control group,
Table 20, Repeated Measures ANOVA of Delayed Recall in Word List Memory Test
Ss df MS F p-value
Between Subject
Group 46.066 2 23,033 2,465 .096
Error 439.214 47 9.345
Within Subject
Delayed recall 79.537 3 20,512 30,747 .000*
Delayed recall X Group 46,701 6 7.783 9.027 .000*
Error 121.579 141 0.862
*The mean difference is significant at the .01 level,
Table 21, Descriptive Statistics Quantity of Recognition in Word List Memory Test
Pre-test 1 month 2 month Post-test
A Group 17.78+2.18 18.56+1,42 19.33%1.03 19.56+0.92
B Group 17.67+2.25 18.78%1.52 19.56£1.04 20.00%0.84
C Group 16.93£2.40 17.43+£2.17 17.50£2.28 17.57%3.55

A group: active group 1 (Gastrodia elata Blume is poweder form),
B group: active group 2 (Gastrodia elata Blume steeps in hot water).

C group: control group,
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Table 22, Repeated Measures ANOVA of Recognition in Word List Memory Test

SS df MS F p-value
Between Subject
Group 97.685 2 48,843 5.077 .010*
Error 452.135 47 9.620
Within Subject
Recognition 72.89 3 24,296 15.664 .000*
Recognition X Group 14.074 6 2.346 1.512 178
Error 218.706 141 1,551

*The mean difference is significant at the .05 level.
*The mean difference is significant at the .01 level.

Table 23, Multiple Comparison of Recognition in Word List Memory Test

Group (I) Group (J) MD (1)) SE p-value
A Group B Group -0.1944 0.5170 1932
C Group 1.4484* 0.5526 041
B Group A Group 0.1944 0.5170 932
C Group 1.6429* 0.5526 017
C Group A Group -1,4484* 0.5526 041
B Group -1.6429* 0.5526 017

A group: active group 1 (Gastrodia elata Blume is poweder form),
B group: active group 2 (Gastrodia elata Blume steeps in hot water).
C group: control group,

Table 24, Descriptive Statistics Quantity of Trail Making Test

Pre-test 1 month 2 month Post-test
A Group 178.78£165.52 190.33%209.06 139,50£126,98 161.28+136.82
Taken time B Group 156.50192,564 113,61%£55,01 95.056£36.29 94.001+43,27
C Group 213,00£188.25 211.64+199.19 158.361+133.36 174.93£165.67
A Group 3.8314.94 3.06=2.98 2.83+3.85 3,1714.88
Frror rate B Group 2.11%2.32 1.50*1.38 0.94%1.35 1.17£0.86
C Group 3.421+3 06 2.6412.56 1.50+1,70 1.29+1.77

A group: active group 1 (Gastrodia elata Blume is poweder form),
B group: active group 2 (Gastrodia elata Blume steeps in hot water).
C group: control group,

4778, fre|BHE 00302 frolat 0,014 &84 90,554, FoJEEA7 7107 7760 T
245} @ Fzd| §2J3k 2oz} 9L, Groupdt 4 B} gl A0 M EQITKTable 24, 25).
2 A 99719] daARgel ek Fgkd 47 0.625
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Table 25. Repeated Measures ANOVA of Trail Making Test

SS df MS F p-value
Between Subject
Group 194,166.42 2 97,083.21 1,551 223
Error 2,941,034.8 47 62,575.21
Within Subject
Taken time 86,115.00 3 28,705.00 5.988 .001*
Taken time X Group 17,975.24 6 2,995.87 0.625 710
Error 675,927.50 141 4,793.81
Between Subject
Group 116.069 2 58.035 2.456 .097
Error 1,110,776 47 23.634
Within Subject
Error rate 57.374 3 19.125 4,778 .003*
Error rate X Group 13.304 6 2.217 0.554 .766
Error 564.391 141 4,003

*The mean difference is significant at the .01 level,
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