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Effects of Korean Ginseng, Korean Red Ginseng and Fermented
Korean Red Ginseng on Cerebral Blood Flow, Cerebrovascular
Reactivity, Systemic Blood Pressure and Pulse Rate in Humans

Dong-Won Jeong, Sang-Kwan Moon, Jin-Woo Hong, Won-Jun Shin,
Young-Min Park, Jae-han Jung, Chang-hyun Kim, In-kyu Min,
Seong-Uk Park, Woo-Sang Jung, Jung-Mi Park, Chang-Nam Go,

Ki-Ho Cho, Young-Suk Kim, Hyung-Sup Bae

Department of Cardiovascular and Neurologic Diseases (Stroke Center) College of
Oriental Medicine, Kyung-Hee University, Seoul, Korea

Objectives: The aim of this study was to evaluate the effects of Korean ginseng (KG), Korean red ginseng (KRG)
and fermented Korean red ginseng (FKRG) extracts on cerebral hemodynamics and to compare distinction of each
extract.

Methods: Ten healthy male volunteers (26.0 + 1.8 yrs) participated in the study according to double-blind and
cross-over protocols. Each volunteer was blindly administered 500mg of KG, KRG, FKRG extract or placebo
(Dextrin). Blinded researchers measured changes of hyperventilation-induced cerebrovascular reactivity (CVR), mean
blood flow velocity (MBFV) of middle cerebral arteries (MCAs) and corrected blood flow velocity at Percor=40mmHg
(CV40) using transcranial Doppler ultrasound (DWL Co., Germany). Researchers also observed changes of mean blood
pressure (MBP), pulse rate (PR) and expiratory CO; using S/5 Collector (Datex-Ohmeda Co., Finland). The evaluation was
performed at basal condition, and repeated at 1, 2, 3, 4 and 5 hours after administration.

Results: MBFV and CV40 in the KRG group tended to rise at 1 hour after administration, while those of the FKRG
group tended to rise at 2 hours after administration. CVR increased significantly after 1 hour in the KRG group
(p=0.009) and after 2 hours in the FKRG group (p=0.035), respectively. The KG group showed increasing tendency
at 4 hours after administration. No group showed significant difference from the placebo in changes of MBP and PR.

Conclusions: It is suggested that KG, KRG and FKRG extracts have effects of enhancing CVR and thus of
increasing cerebral blood flow in human subjects.

Key Words: Transcranial Doppler (TCD), cerebrovascular reactivity, ginseng, red ginseng, fermented red ginseng,
cerebral blood flow velocity
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Table 1. Comparison of mean blood pressure and heart rate between ginseng and placebo groups

Before After administration
administration lhr 2hr 3hr 4hr Shr
Mean BP,  ginseng 86.2+6.5 86.8+6.3 87.2£5.1 90.0+7.1 88.6+4.9 89.9+6.6
mmkHg placebo 85.8+£6.5 85.9+6.0 85.74£7.5 86.9+7.7 88.1+6.0 88.9+7.2
Heart rate, ~ ginseng 73.127.3 693154  66.6+8.0 68.4+8.8 66.1+6.3 66.517.6
bpm placebo 71.0£8.7 66.7+9.6 64.4+9.4 64.149.7 66.8+10.3 66.2+11.1

BP: Blood pressure All values are mean + S.D.
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Table 2. Comparison of mean blood flow velocity and corrected blood flow velocity at Percez=40 mm Hg (CV40)

between ginseng and placebo groups

Before

After administration

administration 1hr

3hr 4hr Shr

NC HC NC HC NC

HC NC HC NC HC NC HC

Percor,

mmHg placebo  40.5:2.9 25835 39.6+3.6 24.8:3.4 394431

ginseng 41234 274429 385432 25121 379+4.0 253429 38742 249426 38841 25643.6 378437 246134
23.842.6 389445 237435 39.2£2.0 24.143.1 392426 24533

Mean  ginseng 529496 33.0£55 48549.1 313x49 48.0+10.6 30.8+4.5 48.6£10.1 30.9+48 50.6£11.6 31.7%6.0 50.1x10.1 31.6+4.9

em/s placebo  53.3£10.5 32.0#44.6 508499 317451 50.8+104 30.6+4.5 49.7:92 31.2¢4.7 52387 323453 5494109 33.1£5.6

BV,
Cv40, ginseng  51.348.2 49.748.8 50.249.5
em/s  placebo  S1.748.5 50.446.8 50.348.3

50.0£9.2
50.846.5

50.9+9.2
51.847.3

52.848.7
51.648.9

NC: Normocapnia state HC: Hypocapnia state BFV: Blood flow velocity CV40: Corrected blood velocity at 40mmHg of CO»

tension all values are mean + S.D.
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Table 3. Comparison of CO» reactivity to hypocapnia between ginseng and placebo groups

Shr
2.8+04
2.6+0.5

4hr
2.8+0.6
2.6+0.4

After administration
3hr

2hr
2.6+0.5
2.4+0.3

lhr
2.5+0.5
2.4+0.3

Before
administration

%/min

2.4+0.6
2.5+0.3

2704

ginseng

2.7+0.4
All values are mean + S.D.

placebo

Table 4. Comparison of mean blood pressure and heart rate between red ginseng and placebo groups

After administration

Before
administration

Shr
88.2+4.7
88.9+7.2
66.7+7.7

4hr

88.746.1

3hr

86.8+3.5

2hr
87.7£5.6
85.7£7.5
66.9+10.4
64.4+9.4

1hr

86.5+6.1

red ginseng 83.7£5.5

Mean BP,

88.1+6.0

64.2+9.0
66.8+10.3

86.9£7.7
65.149.5
64.1£9.7

85.9+6.0
66.8+8.8

85.846.5
70.6+12.0
71.0£8.7

placebo
BP: Blood pressure all values are mean + S.D.

mmHg

red ginseng

Heart rate,

66.2+11.1

66.7+9.6

placebo

bpm

o

(Table 4).
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Table 5. Comparison of mean blood flow velocity and corrected blood flow velocity at Percos=40mmHg (CV40)

between red ginseng and placebo groups

Before After administration
administration 1hr hr 3hr 4hr Shr
NC HC NC HC NC HC NC HC NC HC NC HC

38.5£3.7 24.6£32 39.1£19 239431

38.9£23 24.6+3.1

Percos, Ted ginseng 40.843.6 257431 393435 257431 40.1:36 245432

mmHg  placebo 405429 258435 30.683.6 2485834 394231 238426 389345 23735 39220 2403l 392426 245£33
Mes/n red ginseng 54.0+10.8 31.624.7 529£10.6 314x53 52.3+12.0 30.9+53 524+12.6 32.3£6.1 513895 305£54 51.6x10.3 31.1£59
Erl;/s’ placebo  533£10.5 32.0+4.6 508959 317451 50.8+104 30.6+4.5 49.7+9.2 312+47 52.3+87 323+£53 54.9:10.9 33.1£56
Cv40, red ginseng 52.4:9.1 53.549.2 52.449.8 53.649.7 52.248.8 523483

cmls  placebo  51.748.5 50.426.8 503483 50.846.5 51.8+73 51.6+8.9

NC: Normocapnia state HC: Hypocapnia state BFV: Blood flow velocity CV40: Corrected blood velocity at 40mmHg of CO;
tension all values are mean + S.D.
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Table 6. Comparison of CO» reactivity 1o hypocapnia between red ginseng and placebo groups

. Before After administration
%/min L .
administration 1hr 2hr 3hr 4hr Shr
red 27403 3.040.5° 2.7+0.5 2.6£0.5 27405 27403
ginseng
placebo 2.7+0.4 2.4+0.3 2.4+0.3 2.5+0.3 2.6+0.4 2.6+0.5

". p<0.05 vs. placebo by Mann-Whitney test. All values are mean = S.D.

Table 7. Comparison of mean blood pressure and heart rate between fermented red ginseng (FRG) and placebo

groups
Before After administration
administration 1hr 2hr 3hr 4hr 5hr
Mean BP, FRG 85.616.9 84.747.1 84.0+£10.2 86.9+6.4 88.9+6.3 87.8+6.3
mmHg placebo 85.8+6.5 85.946.0 85.7+7.5 86.9+7.7 88.1+6.0 88.9+7.2
Heart rate, ~ FRG 70.6+7.6 68.8+7.6 64.5+8.4 64.6+7.2 65.0+7.2 68.8+8.5
bpm placebo 71.0+8.7 66.7£9.6 64.419.4 64.1£9.7 66.8+10.3 66.2+11.1

BP: Blood pressure all values are mean + S.D.
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Table 8. Comparison of mean blood flow velocity and corrected blood flow velocity at Percoe=40mmHg (CVA40)
between fermented red ginseng (FRG) and placebo groups

Before After administration
administration 1hr 2hr 3hr 4hr Shr
NC HC NC HC NC HC NC HC NC HC NC HC

404124 25530
40.5£29 25835

39.742.9 24.4£28 39.535
39.643.6 24.8434 39.443.1

255¢35 387x16 25.042.9 39.0+19 24.6+£3.1 38.3+35 25132
238426 38.9+45 237435 392420 24.1£3.1 39.2426 24.5433

Percor, FRG
mmHg  placebo
Mean FRG
BFV,

cmfs  Placebo

50.8:88 31.0:54

53.3+£10.5 32.0+4.6

50.5¢9.6  30.3+5.9 51.0410.7 303165 50.6+11.2 30.9+6.4 51.8%£9.1 31.1£55 51.0£102 32.4£58

50.8£9.9 31.7#5.1 50.8+10.4 30.6+4.5 49.749.2 31.2+47 52387 32.3£53 54.9+109 33.1+5.6

cv4o, FRG
em/s placebo

49.617.9
51.748.5

50.4+8.5 51.1£9.0
50.4+6.8 50.3+8.3

51.6£10.7 52.3£8.2 52.147.6
50.8+6.5 51.8£73 51.68.9

NC: Normocapnia state HC: Hypocapnia state BFV: Blood flow velocity CV40: Corrected blood velocity at 40mmHg of CO»
tension all values are mean + S.D.
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Table 9. Comparison of CO» reactivity to hypocapnia between fermented red ginseng (FRG) and placebo groups

) Before After administration
Y%%/min .
administration thr 2hr 3hr 4hr Shr
FRG 2.6+0.5 2.6£0.3 2.840.5" 2.7£0.5 - 27+04 2.7+0.4
placebo 2.7+0.4 2.440.3 24403 2.540.3 2.6+0.4 2.6+0.5

‘p<0.05 vs. placebo by Mann-Whitney test all values are mean + S.D.
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