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Abstract

Since ancient times, records pertaining fo chi-reinforece-
nent of ginseng have been documented in books of Chinese
nedicine. We, therefore, assessed the therapeutic effects
f ginseng on patients with chi-deficiency syndrome. Eigh-
cen cases of chi-deficiency. screened at the outpatient
-ervice in the internal department of Chinse medicine
it the China Medical College Hospital, were prescribed
wo grams of Korean red ginseng powder three times daily for
v two week period. For evaluation, a questionnaire and
liagnosis by sphygmography were conducted prior to and
after  administration  of the prescription. For control
surposes, fourteen volunteers fasted for more than five

days (seven had access only to ginseng. and the other seven
were given only mineral water) and were subsequently
evaluated by the same criteria. Three results were obtained
for the ginseng treated group - (1) improvements in symp-
toms of chi-deficiency such as fatigue and dizziness;(2)
changes in pulse waves with time domains showing alternate
P-waves, strengthened dicrotic waves, and some minute
waves in the end-diastolic period ; (3) frequency domains
with enhanced amplitudes around 12Hz. These three
findings, which are consistent with each other, suggest
the reinforcement of the effect of ginseng on “heart-spleen
chi” in Chinese medicine.

Introduction

From June to September of 1987, eighteen cases with
chi-deficiency were screened via outpatient department by
our research unit. Korean red ginseng powder were
prescribed for the continuous intake for two weeks.
Changes of sphygmography were found to be as the
following :

1. Alterenate P wave : including systolic buldge, systolic
plateau and disappeared P wave.

2. The tendency of forming the @icrotic type wave.

. Minute waves found in the eng-diastolic phase.

4. The disappearance or obscurity @f the “pulsus alternans”
phenomenon. '

5. The concentration of high frequency wave toward
the low frequency area in frequency domain.

The above investigation was carried out in the out-
patient department. Changing factors, such as patient’s
life-style or diet, might have affected the results of
investigation.

Concerning the above situation, we designed another
control grocup in comparison. Because of the concept
that “chi” is abstracted from food, we asked for volunteers
to fast for five days or more in order to produce artifi-
cial chi-deficiency syndrome. Duging the fast, we could
observe the changes in sphygmpgraphy after the volun-
teers’ intake of ginseng. We c¢ould also record the
difference between the results of the control group
and the effects of treatment in the pathological chi-
deficiency syndrome.

()

Material and Method

1. Screening of patients and volunteers :

a. From the local cultural groups, we asked for volun-
teers under the age of fourty to perform a fast only
with intake of mineral water and no food. We then
divided them into group A and group B. The group
A would continue a fast for more than five days
until their subjective feeling of debility became
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unbearable. In the meantime, the group B would be
give ginseng powder during the fast and stopped
the fast at the seventh day. Just before and right
after the fast, sphygmography, blood pressure, ECG,
blood chemistry test and urine routine, etc. were
performed.

b. Patients with chi-deficiency were screened during
the outpatient service in the internal department of
Chinese medicine at the China Medical College
Hospital as group C. Diagnosis and record were
proceeded by senior physicians. The patients were
given oral intake of ginseng powder for two weeks
as the treatment. Before and after the treatment,
sphygmography was recorded.

2. Drugs : Two grams of Korean red ginseng powder
introduced from the Korean Monopoly Corporation
were prescribed for each intake with three intakes
per day after meals. The mineral water that the
group A and took B was Chi-Kang mineral water. Its
contents were as te following (unit > p.p.m.) :

Calcium 15+3  Magnesium 43+ 02 Sodium 39+3

Chloride 20+3  Fluoride <0.1 Potassium 1.3+ 0.1

Total alkalinity 106+ 12 pH value © 7.5£02

‘3. The Examination of Sphygmography

A. Instruments for recording sphygmography

(1). Pressure sensor : Entrans S/N 22V2U-D3-3 US.A.

(2). Computer . Multitech IBM 16-bit personal computer,
Taiwan .

(3). Interface - Microcomputer program co-designed
with Instrument Inspection Section of the Nuclear
Power Research Institute, Atomic Energy Commis-
sion and revised by the Medical Engineering Re-
search Institute of Chung Yuan College of Science
and Technology.

(4). EKG ¢ Cardisuny 501A, FME, Japan

(5). Recording paper : Reporting paper of printer No :

SF 80010
Specification : 80 columns, 9 1/2 *XI1”, Taiwan



(6). Holder and adjuster : Produced by Harvard Appara-
tus Limited Fircraft Way. Edenbridge Kent U.S.A.
(7). Pull gauge : Produced by Chatillon-N.Y.-USA
Gauge-R -

the part of “Kwan” (). Take the front end o
“Kwan” close to the wrist joint as the part o
“Tsun” (F) and the back end of it as the part o
“Chih” (R).

The above accessories were designed and combined (3). Patients examined were asked to sit on a chai

by Prof. Shu-Yu Wang. With scale on the pull gauge, the
pressure bome by the pressure sensor can be shown.

B. Measurement of pulse wave
(1). The standarization of the sphygmography recorder

at a height of 45 cm, lay their hand on a tabl
at that of 80 cm, flatly stretch their arms anc
place their palms horizontally upward. Afterwards
the pressure sensor was fastened tightly on thei
skin under where radial artery pulses.

- At a paper speed of 25 mm/sec on the X axis. (4). The fixture may impose additional pressure or

(2). The selection of measuring part for pulse wave
. Take the pulsing sopt of radial artery on the
palm side of wrist joint, which is equivalent to
the horizontal of styloid process of radial bone, as

C. Demonstration of Sphygmography and its first derivative data
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the sensor, which is equivalent to the method o
“Fu, Chung, Chen” (#,#.,2L) in Chinese medicine
The pressure added were respectively 50 gms, 150 gm:
and 200 gms.

Time (25 mm/sec)
pulse pressure
Aortic valve opening

- Angle of ascending limb

- ascending limb

> Apex of F wave (the first wave peak in systolic phase)

- Descending limb

I Apex of P wave(the second wave peak in systolic phase)

Dicrotic notch
Angle of dicrotic notch

. Aortic valve close

Dicrotic wave(the first wave peak in diastolic phase)
The interval from the apex of F wave to the baseline
The interval from the apex of P wave to the baseline

. The interval from the dicrotic notch to the baseline

The interval from the apex of D wave to the baseline

: Systolic ejection time

The interval from point A to the baseline
The interval from point D to the baseline
The interval from point D to point E

The interval from point G to the baseline
The interval from point J to the baseline
The interval from point K to the baseline

: The interval from point A to point C
: The interval from point C to point F
* The interval from point F to point H
* The interval from point H to point 1

Fig. 1 Model of sphygmography and its first derivative measurement
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Results

1. The distribution of cases:From November of
1987 to June of 1988, 34 cases were screened. 23 of the
them were physiological and 11 of them were pathological
Chi-deficiency syndrome. The distribution on sex and
age were as shown in table 1.

2. The changes of body weight after fasting @ In
group A, members fasted from 5 to 11 days unequally.
The average period of their fast was 7.3 days.

In group B, members all fasted for 7 days. They ali
took ginseng, but their descent of body weight was
more prominent than that of group A

The average descent of body weight was shown in
table 2. Concerning the twelve persons in group A, the
great differences among their original body weight should
account for the main cause of insignificance in statistics.

3. Generally, the blood pressure decreased slightly
after fasting. But, with the intake of ginseng in group B,
the diastolic pressure showed a tendency of uprising in
contrary. However, this increase had no statistical
significance (As in table 3).

4. The changes of pulse rate after fasting . After
fasting, the average pulse rates shown a prominent in-
crease. Especially in group B, the increase was clearer
as shown in table 4.

5. The changes in urinary examination . There was
nothing particular in urinary examination after fasting
exculsively on urinary pH value, which revealed significant
decline (As in table 5). This might be related to the
increased production of lipid metabolite such as ketone.

6. The changes of blood biochemistry after fasting
: After the group A had fasted, their blood sugar de-
creased but cholesterol and triglyceride increased. All of
these had shown significant changes. The picture clearly
demonstrated that the energy supply inside the body
became inadequate. Therefore, the metabolic pathways
had changed and lipolysis occured. Lipids became the

Table 1. Case distribution on sex and age

Group A Group B Group C
Male 10 8 3
Femal 2 3 8
Total 12 11 11
Averagely age 328+ 438 325453 385+ 13.6

(year)

Table 2. Changes on body weight after fasting

Before After Differ-
fasting fasting ence T value P value
Group A 61.36+ 1034 57.21+ 1056 -4.15 T=097 NS**
(N=12) (df=22)
Group B 61.04+ 3.77 5677+ 353 -4.27 T=274 P<005
N=11) (dr=20)
* Unit . Kilogram

** No significance
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Table 3. Changes on arterial blood pressure after fasting
(Systolic / Diastolic)

Before After Differ-
fasting fasting ence 1 value P value
GroupA 1094179 1062+58 -32/23 1.13/082 N.S**
(N=12) 638+71  615+66
Group B 1105+ 116 107.8+8.6 -2.7/+57 0.62/145 N.S
(N=11)  605£96  662+88
* Unit - mmHg

** No significance

Table 4. Changes on pulse rate after fasting

Before After Differ-
fasting fasting ence 1 value P value
Group A 774+ 112 822+103 + 48 1.08 N.S*
(N=12)
Group B 71.2%+53 826+105 *+114 322 P<0.05
N=11)
Unit : beats / minute

* No significance

Table 5. Changes on urine pH value after fasting

Before After Differ-
fasting fasting ence 1 valu P value
Group A 599+ 053 602+ 0.77 0.03 T=011 NS*
(N=12) (df=22)
Group B 640+099 577+026 063 T=204 P<005
N=11) (df=20)

* No significance

main source of energy supply.

Although there was a slight increase in GOT and GPT,
it was within the normal range and showed no clear
effect on the liver function. Sodium had also decreased
slightly, but it was still within the normal range. The
entire picture was shown in table 6, 7.

7. The changes on sphygmography : The sphygmo-
garphy was measured and analyzed with their first
derivative data. The results were as the folling

The patients with pathological Chi-deficiency syndrome
had received treatment via outpatient service for 14 days.
After measuring and analyzing their sphygmography before
and after the treatment, no significant changes were
shown as in table 8. In group A, only SET had shown
a significant decrease after fasting and other factors
had no statistically significant changes as in table 9.

In group B with simultaneous intake of ginseng
during fasting, the amplitudes of F wave, D wave and
DN point all appeared to have significant decreases, and
the DN point became lower as in table 10. After we
compared the data of both group A and B after fasting,
these changes became even more prominent as shown in table
11



Table 6. Changes on blood biochemistry after fasting (Group A)

Before fasting After fasting difference T value* P value
Cholesterol 180.7+ 24.75 2211+ 36.19 404 T=3.06 P<0.05
Triglyceride 69.4+ 21.69 934+ 2875 24.0 T=221} P<0.05
Albumin 4.18+0.18 427+ 0.19 0.09 T=114 N.S**
Globulin 3.1+0.39 3.23+£033 0.13 T=084 N.S
Glucose A.C 7974+ 1541 64.77+9.23 1497 T=2.76 P<0.05
A/G 133+ 0.1 128+ 008 0.05 T=129 NS
GOT (AST) 152+ 7.41 23.36+ 859 8.16 T=239 P<0.05
GPT (ALT) 9.73+3.75 20.7+ 15.05 1097 T=235 P<0.05
Na 141.00+ 1.87 13846+ 1.86 2.54 T=3.19 P<0.05
K 447+ 0.6 448+03 001 T=005 NS
Ca 9.94+ 0.54 9.78+ 0.04 0.16 T=098 N.S

*n=12, df=20
** No significance
Table 7. Changes on blood biochemistry after fasting (Group B)

Before fasting After fasting difference T value* P value
Cholesterol 155.08+ 51.29 234.16+ 43.89 79.08 T=4.06 P<0.05
Triglyceride 10033+ 38.74 131.66+ 49.52 3133 T=173 P<0.05
Albumin 443+ 0.2 4.80+ 0.56 037 T=2.16 P<0.05
Glucose AC 82.00+9.59 65.33+ 12.16 16.67 T=388 P<0.05
Na 141.53+ 1.42 138.92+ 3.47 261 T=241 P<0.05
K 4.03+ 027 440+ 0.32 0.37 T=3.05 P<0.05
Ca 9.61+0.25 9.79+ 0.26 0.18 T=175 P<0.05

* n=12, df=22

Table 8. Quantifying analysis on spygmography of Group C Table 9. Quantifying analysis on sphygmography of Group A

tr?:tt;(r)t]:n trel:{t:xrem T value* P value ges{?ﬁg ;:g:?;g T value* P value
PR 7445+ 1335 7254+ 1088 T=038 N.S** PR 7741+ 1116 82.16+1032 T=108 N.S**
YF 29.04+ 1098  30.06+ 494 T=0.25 N.S YF 21732791 2037+ 69 T=045 N.S
YD 1195+ 428 12.65+ 3.85 T=04 NS YD 8.59+ 3.18 7.51£249 T=093 NS
YDN 10.10+ 3.57 11.18+ 3.21 T=0.75 NS YDN 6.88+2.96 56 +304 T=022 NS
F/D 243+ 045 2.50+ 0.71 T=029 NS F/D 2.60+ 045 2724+ 0.26 T=036 NS
F/DN 291+ 0.66 2.81+£0.82 T=031 NS F/DN 3.76+ 1.87 425+ 1.69 T=0.67 NS
D/DN 1.19+ 02 1.12+ 0.01 T=098 N.S D/DN 1.40+ 0.50 1.58+ 0.71 T=074 NS
6(dp/dt) 6590+ 1287  69.36+ 2064 T=047 NS 6(dp/at) 71.00+ 17.52 7275+ 1423 T=027 NS
6(DN) 59.00+31.84 75.18+3265 T=1.18 NS 6(DN) 77.00+ 2625 7275+2619 T=048 NS
SET(sec) 03135+0.03 03293+ 0.02 T=145 NS SET(sec) 0.3043+0.02 0.2730+ 003 T=3.01 P<0.05
Xl(sec) 01102+ 001  0.1109+ 0.01 T=0.16 NS Xl(sec) 0.11+ 0.01 01033+ 001 T=164 N.S
dp/dt 7.83+3.67 771+208 T=0.09 NS dp/dt 6.16+323 611214 T=004 N.S

*n=11, df=20 *n=12, df=22

** No significance

** No significance
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Table 10. Quantifying analysis on sphygmography of Group B

After fasting

Before fasting +Ginseng T value* P value
PR 71.18+5.34 82.63+ 1051 T=322 P<005
YF 249+ 6.57 1772+ 494 T=290 P<005
YD 991+ 341 623+226 T=298 P<005
YDN 853£225 39414  T=575 P<005
F/D 2.59+0.38 305+£098 T=146 NS* *
F/DN 297+ 049 517£247 T=290 P<005
D/DN 115+ 0.14 170+ 059 T=301 P<0.05
6(dp/dt) 71.724 21.02 7354+ 1675 T=024 NS
8(DN) 80.00+ 31.53 67.63£2376 T=112 NS
SET(sec)  0.3145+0.03 02549+ 003 T=466 P<005
Xl(sec) 0.1091+ 0.02 0.0873£0.01 T=323 P<005
dp/dt 6.40+ 3.06 598+2.14 T=036 N.S

* n=11, df=20

** No significance

Table 11. A comparison of quantifying analysis on sphygmo-
graphy between Group A and B after fasting

Group A Group B T value

N=12) (N=11)  (df=21) P value
PR 82.16+1032 8263+ 1051 T=011 NS*
YF 20.37+ 691 17724494  T=322 P<005
YD 7514249 623+226 T=29 P<005
YDN 56+304 394+ 14  T=575 P<00S
F/D 2724026 3054098 T=146 NS
F/DN 4251 1.69 5174247 T=29 P<005
D/DN 158+ 0.71 170+ 059 T=301 P<005
B(dp/dt) 7275+1423 7354+ 1675 T=024 NS
6(DN) 7275£2619  67.63+2376 T=112 NS
SET(sec) 027302003 02549+ 0.03 T=466 P<0.05
Xl(sec) 0.1033£001 00873+ 001 T=323 P<005
dp/dt 6.11+2.14 598+241 T=036 NS
XI/SET 03775+ 006 03427+ 005 T=15 NS

* No significance

Although the SET and X1 had decreased, the value of
SET in each person was quite different. The factors
affecting this value were abundand, we should not give
assessment with a single factor. When the pulse rate
increased, the ventricular ejection time decreased in
contrast. When these two factors changed parallelly, we
knew from the value of X1/SET that nothing of particular sig-
nificance was found.

Group B and C represented physiological and pathol-
gical Chi-deficiency syndromes respectively. After giving
the same dosage of ginseng treatment, we compared the
results and discovered that the amplitude of sphymo-
graphy, in group C was higher, but the lowering of DN
point in group B was more prominent than that of group
C as shown in table 12.
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Table 12. A comparison of quantifying analysis of sphygmo-
graphy between group B after fasting (except taking Ginseng) and
Group C after treament

Group A Group B T value

N=11) (N=11)  (df=20) P value
PR 72.54+ 10.88 8263+ 1051 T=221 P<005
YF 30.06+ 7.64 1772+ 494 T=45 P<0.05
YD 12.65+ 3.85 623+226 T=477 P<005
YDN 11.18+ 321 394+ 14 T=686 P<005
F/D 2.50+0.71 305+098 T=151 N.S*
F/DN 2.81+082 517+247 T=30 P<005
D/DN 1.12+ 0.01 170+ 059 T=3.18 P<005
8(dp/dt) 69.36+ 20.64 73.54+ 1675 T=0.52 N.S
8(DN) 75.18+ 32.65 67.63+23.76 T=0.62 N.S
SET(sec) 0.3293+ 0.02 02549+ 003 T=684 P<005
Xl(sec) 0.1109+ 0.01 00873+ 001 T=553 P<00S
dp/dt 7714208 598+241 T=181 P<005
XI/SET 03345+ 0.04 03427+ 005 T=042 NS

* No significance
Discussion

Fasting can be viewed as a kind of elimination of
physical energy. If the time of fasting prolongs, human
body should have a tendency of tuming cold and deficient.
Alfter analyzing the sphygmographic data of group A after
fasting, four cases of Yang-deficiency and four cases
of Yin-deficiency deteriorated, three cases of heat
syndrome alleviated, but one case of heat syndrome
intensified. Because of the constitutional difference
between every person, the responsive mechanisms toward
stress were different.

In group B, eleven cases took ginseng during fasting,
the pulses in seven of them turned rapid (but one of
them turned slow). Generally speaking, a state of excite-
ment was expressed. Symptoms such as fatigue and
headache alleviated, but four cases complanined of palpi-
tation. If the oral intake of ginseng was not accompanied
by fasting (such as group C), the prominent changes
mentioned above would be absent. This was probably
due to the increase of sympathetic tone in response to
the stress of hunger, during which ginseng could easily
cause the effect of excitement. This finding coincided
well with the concept of “Yin-deficiency causing internal
heat” in Nei-Ching.

Beside the analysis of sphygmography, table 2 to table
8 all had shown that the range of response in group B
is greater then that of group A When ginseng was
added to the daily diet, half of the Chi-deficiency pa-
tient’s pulse transformed into the normal heart-spleen pattern
(e.g. figure 2A B).

In 1988, Bai-Hsin Chang et al performed a research
on the pulse waves at 38 pregnant women. Their results
demonstrated that women who had Yang-deficiency syn-
drome in the early months of pregnancy gave no signi-
ficance in the quantitized analysis of the sphygmograms.
In our study, the quantitized analysis of sphygmograms
of the patients with Chi-deficiency syndrome found
nothing in particular. Whether it was because of the mild
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Fig. 2-B Sphygmography of the same case (Fasting & ginseng)

degree of Chi-deficiency or not, further research on the
topic was required.

In the mid-semester of pregnancy, the pulse was trans-
formed into the stomach-heat pattern. The lowering of
the DN point and uprising of the D wave were found
on the sphygmograms. In our study, giving ginseng
during fasting could cause similar pulse waves of Yin-
deficiency and Yang-excess. The lowering of DN point
and the rise of D wave also discovered.

Conclusion

1. A fast caused Chi-Yin-deficiency syndrome, which in-
cluded fatigue. weight loss. increase of pulse rate,
increased catabolism and lowering of DN point, etc.

- A fast accompanied by the intake of ginseng would
intensify the above changes, especially on the rising
of D wave,

. Concerning the eleven patients with Chi-deficiency
syndrome who took ginseng without fasting, their va-
riable patterns of sphygmography tended 1o stabilize.
This coincided well with the concept of “reinforcement
of Heart-Spleen Chi” in Chinese medicine.

Summary

In this study, 23 volunteers underwent fasting for more
then 5 days to become models of Chi-deficiency syn-
drome. Twelve of them were as group A. Eleven of them,
as group B, took the same dosage of ginseng powder as
another 11 Chi-deficiency patients screened via O.P.D.
without fasting, who were termed as group C.

Examination of blood, urine and sphygmography were
performed before and after the course for evaluation.
The results of this study were achieved as following :

1. Fasting results Chi-Yin-deficiency syndrome included
fatigue, body weight loss, accelerated pulse and
increased catabolism. Also, the decline of DN point
on sphygmography appeared.
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2. Fasting with the oral intake of ginseng exaggerated
the above effect and protruded D wave.

Half of the Chi-deficiency patients treated by ginseng
without fasting achieved stability on their pulse
wave pattern. This achievement coincided with the
reinforcement of “Heat-Spleen Chi” in traditional
Chinese medicine.
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S. K. F. Chong : How do your define the Chi-dificiency
syndrome? Did you exclude chronic anemia, chronic viral
infection, and thyroid dysfunction in this syndrome?

H. H. Chang : “Chi-deficiency syndrome” is a term accord-
ing to traditional Chinse medicine. The “Bien-zheng
(B¥AE)”  diagnostic  criteria  were ! fatigue,  asthenic
breathing, feeble voice, pale face, spontaneous perspiration,
and weak pulse. Whatever factors decreasing the vital
force could cause this syndrome, meaning that it tells
nothing about etiology. Chronic wasting disease especially
tends to develop this condition, cachexia is an example
of extreme chi-deficiency. It is not proper to make di-



fferential diagnosis between chi-deficiency syndrome and
other “diseases” because of their different methodology.
But we can analyze the patient by both of two system,
thus enable us to know more about his life quality other
than a biochemical aspect, or microbiological aspect. As
a matter of fact, this syndrome is still the most important
indication to which doctors prescribe ginseng for their
patients. Thank you for your question.

H. Saito : There are many crude drugs which are
effective in chi-deficiency. Did you wuse these crude
drugs in your experiment? 1 would like to know the
difference between ginseng effect and crude drugs’'s
effect.

H. H. Chang : First of all, there are many subgroups
in the chi-deficiency syndrome. Patients might be de-
ficient in one or all of the different functional system
of vital force. Different herbs help to reinforce chi on
different system. Secondly, chi-defiency patients are often
complicated with other problem. such as the imbalance of
Yin and Yang, the factors of heat and cold, etc, de-
pending on the constitutional variation individually.
Herbs are different in their effects on various level
Therefore, doctors have to make a choice or combine
some of them to be a suitable formula for each condition.
For example, ginseng is effective in heart-spleen chi-
deficiency + Schizandra  chinensis(FL3%F) is special in
lung-kidrey chi-deficiency ; Cinnamomun  loureirii  Nees
(FI#) reinforce chi and Yang. while Schizandra chinensis
reinforce chi and Yin. Refined evaluation indicates proper
administration. In the field of traditional Chinese me-
dicine, doctors seldom prescribe single herb, but it is
necessary in our study.
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