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Abstract

Three hundred gram of Korean ginseng root was extracted with 95% ethanol
on a boiling water bath for about 300 hr. Evaporation of alcohol yieled 50.2 g
of dark brown residue which was used by dissolving 4 mg of the residue in
1 ml of physiological saline.

The ginseng group and the saline group received each day 0.5 ml per 100 g
body weighf of ginseng extract and physiological saline, respectively. Both
the ginseng and saline group with stress were exposed to positive radial acce-
leration (1~29g), cold (5°C, 0°C &—10°C) and heat (35°C) environment, and
surgical stress. After termination of the last stress, the tolerance, body weight,
visceral organ weight, basal metabolism rate, rectal temperature, the number
of erythrocyte and leucocyte, hemoglobin level, hematocrit ratio, total serum
protein content and it’s fraction and the content of adrenal ascorbic acid in the
experimental animal exposed to stress were measured and at the corresponding
periods, the same measurements were also carried out with the ginseng and
the saline groups without stress exposure(serving as control).

Results obtained were as follows.

1. Administration of ginseng does depressed the decrease of the tolerance,
body weight, visceral organ weight, basal metabolism rate, the number of
erythrocyte, hemoglobin value, hematocrit ratio and the A/G ratio in the mice
and rats exposed to various stress.

2. The change of the rectal temperature, eosinophile counts, total serum

protein content and the content of adrenal ascorbic acid of ginseng group
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that exposured to various stress facilitates the reaction to, and accelerates the

recovery from the stress.

3. Even after hypophysectomy which served the link between the central
and the peripheral portion of the stress mechanism, the adrenal ascorbic acid
content of ginseng group decreased significantly more than that of the saline
group 30 min. after administration of ACTH, while the value approached the
normal level significantly closer in the ginseng group than in the saline group
1 and 2 hr after ACTH administration.

Judging from the above results, it is concluded that administration of ginseng
extract tolerated the experimental animals under the environment of stressful
stmuli, although the ginseng has no significant influence upon the stress
mechanism in the absence of stressful stimuli. The site of action of the ginseng

appears to be in the peripheral portion of the stress mechanism.
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Table 1. Comparison of the mortality in mice of saline and ginseng groups exposed
to positive radial acceleration (g).®

Duration of % Mortality
g-value exposure to mil::ré" uc;fa d -

g-fore(min) Saline group Ginseng group*
29 1.0 20 100 75
23 1.5 20 100 70
16 3.0 20 100 70
13 5 20 100 75
10 10 20 100 60
7 20 20 100 85
5 40 20 100 80
3 180 20 85 50
2.4 180 20 35
1 180 20 0

*The difference in mortality between saline and ginseng groups is shown significant by the
chi-square test (36.23>>18.475 a=0.01).
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Fig. 1. Percentage of mortality (ordinate) of normal and adrenalectomized restraint groups
of mice which underwent 50 minutes exposure to 0°C daily for 1 day (non-acclimation
group), 5 and 10 days (acclimation group) (abscissa), repectively.®
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Table 2. Effects of ginseng extract on the time of tolerance, determined by onset of respiratory
arrest, in normal and adrenalectomized mice exposed to cold (—5°C).

Mean time of respiratory arrest

Group Dose mg/kg No of mice tested (survival time, min.)
Saline — 30 89. 647, 47 (40-237)
Adrenalectomized aline 53 — il 54.7414.25 (31-77)
Ginseng 20 10 226.01+117.48 (79-410)

Adrenalectomized ginseng 20 10 107.9+48.89 (59-170)
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Table 3. Mean organ weights (liver, spleen and kidney) expressed as percentage of the body
weight in mice exposed to cold enviroment or positive radial acceleration after being
injected with ginseng extract and saline.'»%

Liver Spleen Kidney
Groups .

g % g % g %
Saline 20°C 0.70 4.30 0.075 0. 47 0.22 1. 40
5°C 0.70 3.90 0.074 0. 41 0.32 1.79
0°C 0.67 3.50 0.063 0.35 0.35 1.92
Ginseng 5°C 0.75 4.28 0.075 0.43 0.23 1.28
(20mg/kg) 0°C 0.70 4.02 0.070 0.41 0.23 1.28
Saline 3g 0.73 3.20 0. 080 0.34 0.29 1. 22
5g 0.62 3.10 0. 050 0.25 0.30 1.50
Ginseng 3g 0.88 4.66 0. 088 0. 46 0.28 1.33
(20mg/kg) 5g 0.90 4.50 0. 086 0. 43 0.25 1.25
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Fig. 2. Changes in body weight of the ginseng and the saline groups following surgical stress.
G.S: subgroups which received ginseng or"saline, respectively, without any stress; GS,
SS: the ginseng and the saline subgroups, respectively, which underwent surgical stress.
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Fig. 3. Changes in body weight of the ginseng and the saline subgroups receiving repeated
cold or heat stress, or administration of ACTH in addition to the previous surgical
stress. GC, SC: the ginseng and the saline subgroups, respectivey, which were under
cold stress; GH, SH: the ginseng and the saline subgroups, respectively, which were
under heat stress; GACTH, SACTH: the ginseng and the saline subgroups, respectively,
which were receiving ACTH.™
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Fig. 4. Metabolic effects of ginseng extract in normal mice exposed to cold environment(—5°C).
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Fig. 5. Changas of rectal tempernture of mice during 50 minutes exposure to cold
enviro ment. Each group of mice is indicated by the daily dose of ginseng,
and the way it was exposed to cold, ie with or without restraint.®
X; restaint group, t; non-restraint group.
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Fig. 6. Changes of rectal temperature of adrenalectomized mice during 50 minutes
exposure to cold environment. The mice were adrenalectomized 3 days before
final exposure to cold.® each group is indicated in the same manner as in
Fig, 5.
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Fig. 7. Changes in rectal temperature, during 30 minutes’ exposure to cold, of the
ginseng and the saline groups on the 1st, 5th, and 10th day of repeated
exposure to cold. The animals were exposed to 0°C for 30 minutes every day.®
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Fig. 8. Changes in rectal temperature, during 7 hours’ exposure to cold, of ginseng
and saline groups on the Ist, 3rd, 5th, and 10th day of repeated exposure to
cold. The animals were exposed to 0°C for 7 hours every day.®
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Table 4. Hemoglobin, RBC and WBC counts of mice exposed to cold after given

with ginseng extract and saline.

Dose and Temperature

No. of mice

Hemoglobin(g. %)

RBC 108/mm?

WBC 107/ mm®

Control
5°C
0°C
20mg/kg 5°C
20mg/kg 0°C

10 14.2(14.0~14.5) 9.2610. 4

10 13.3(13.0~14. % 9.00+0. 27
10 13.0(12.0-13.5)* 8.4240.31*
10 14.9(14.5-15.5)* 9.76:£0. 33
10 14.1(13.5-14.5) 9.47+0.53

30.0x0.7
37.3%x1.2*
45.6£0.97*
66.210. 9%
85.010. 88*

P values are given experimental group. *p< 0.0l
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Table 5. Changes of hemoglobin, hematocrit ratio, erythrocyte and leucocyte counts of mice exposed
to positive radial acceleration after being injected with ginseng extract and saline.

Condition of No. of

admlggtisi_t:og Hematocrit ratio Erythrocyte  Leucocyte
&s—aé;-;f - mice Hemoglobin(%gm) (M£5D) 108/mm? 10%/mm?
ginseng  g-value (M+£SD) (M£SD)
(mg/ke) used

0 0 20 14.2(14.0-14.5) 42.5+2.0 9.41+0.8 31.84+0.5

20 3 20 13.2(12.0-13.5)* 39.0+2.1* 8.9740.9* 38.240. 3*

20 5 20 11.7(11.5-12. 0)* 38.9+43. 3* 8. 58+0. 8* 46.240. 2%

20 3 20 13.8(12.5-15.5)* 40.2+2. 4 9.534+0.7 52.0%0. 6*

20 5 20 13.6(11.5~15. 0)* 39.2+43.3 8.9710.6* 60.2+0. 4*

*Significant(a=0.01) in comparison with the coutrols.

Table 6. Mean values and standard errors of percentage serum protein fraction of mice exposed
to cold after administered with ginseng extract and saline.

Dose and rI‘Illo. of Totaltsgrum Albumin Globulin A/G
Temperature ouse pro eu;, (%) - o ratio
used (gm. %) Alpha(%) Beta (%) Gamma(%)

Control 10 6.78(6.7-6.9) 51.91+1.9 15.89+1.9 20.65%t2.1 12.10+3.0 1.08
5°C 10 6.27(6.25-6.9)* 57.86:-2.0% 14.5%1.2 20.05+2.0% 7.55+2.0% 1.37*
0°C 10 4.98(4.0-5.5)* 58.27x1.0% 14.224+1.5 18.11%+0.6 9.51+2.3% 1.39*%
20mg/kg 5°C 10 8.05(7.35-8.41)* 51.42::5.0  17.40+2.5% 17.74%5.4* 13.44+2.3 1.0
20mg/kg 0°C 10  8.08(7.5-8.3)* 52.30+1.96 16.54+3.8 21.00%+0.8 10.19:+0.98* 1.10

P values are given experimental groups *p<{0.01

Table 7. Values and standard errors of percentage of serum protein fractions in mice exposed
to positive radial acceleration after being injected with ginseng extract. and saline.

Condition of

administration No.of Total serum Albumin (%) Globulin _A/G
ﬁgsage of mice protein (g%) ™ Alpha(%) Beta(2%) Gamma{%)
; - + ratio
GInSCRE  valge vsed  (MESD) (M£SD) (M£SD)  (MSD)
0 20 7.013:0.3 53.711.8 16.0£1.0  20.841.2  10.2:+1.1 1.2
0 3 20 5.9(5.5-6.2)* 48.9-42.0%* 19.0::2.0% 16.6:-2.2% 15.4:+1.3% 0.96*
0 5 20 5.6(5.2-6.00* 43.8+1.5% 21.9+2.5% 15.34+3.0%* 19.0+3.3* 0.78*
20 3 20 6.8240.3 49,342.5% 18.5+1.4% 17.9:41.7% 14.243.6% (.99*
20 5 20 6.8010.3 51.7%3.2 68.5+2.4% 16.512.9*% 12.54+2.1* 1.08

*Significant (a=0.01) in comparison with the controls.
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Table 8. Serum protein fractions of the saline and the ginseng group immediately after final exposure
to cold, the cold stress being 2 or 4 hours exposure to -10°C for 3 conescutive days.

Saline group Ginseng group
stress duration stress duration g??l:f)?xlt
Serum protein stress
2 hours 4 hours 2 hours 4 hours M+S.D
M+S.D. M+S.D. M+S.D. M+S.D. =
Total n (2) 3 @
protien (gm/dD) 6.910.3 6.8+0.4 6.6+0.3 6.710.4 6.8:+0.3
N=15 N=15 N=15 N=15 N =8
Albumin (%) 43+6.5 4549.9 34+7.2 3311 42+7.6
N=12 N=8 N=12 N =9 N=8
Globulin(%) «a 21+4.9 194+4.1 30-+4.9 30:+9.8 20+4.3
2 34+6.4 35+8.7 3418.9 371%6.4 36+4.5
2 1.5+1.5 1.040.6 0.7+0.5 0.74+0.7 0.9+0.7
(5 6) (7 €]
A/G ratio 0.840.2 0.940.4 0.5%0.2 0.6%0.2 0.840.2
N=12 N=8 N=12 N=9 N=8
t-test:
1vs3 t=2.69 p<.02 5vs 7 t=2.74 p<.02
3vs4 t=0.58 p>.5 6vs8 t=2.18 p<.05
1vs2 t=1.03 p>.3 7 sv 8 t=—0.10 p>.9
2vs 4 t=0. 86 p>.3 5vs 6 t=—0.64 p>.5

Table 9. Eosinophil count before exposure and immediately after final exposure to cold, the cold
stress being 2 or 4 hours exposure to -10°C for 3 consecutive days.

Stress Eosinophil count(/mm?)
Group duration Before stress After stress
hr. Mean+S.D. Mean=+S.D.
Saline 2 3204152 227489
4 4411184 21080
Ginseng 2 327+125 2094:83
4 4181205 2751137
ol b3k Ald 7o) fA5E B 935°0) ' FH(-10°C)al 1 A7y 39 FoF Hudl
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Fig. 10. Time course of change in right adrenal ascorbic acid content measured on the tenth day
in response to cold or heat stress. Part 1 and 2: After termination of cold (—10°C) and
heat (+35°C) stress, respectively, for 1 hour. ParT 3 and 4: During continuous cold and
heat stress, respectively, for hours indicated. A star indicates a test value which is
significantly different from the value of the control group.
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et
4 =E FHMEES =g d4T vt
gt o ztaEo] gk 233 $4) =& FHAEEN ZEd Q4T OA4Y
BFal/F2RAn g viadd F90 Z2HAL Al AdeT ARl/F
Hj-go] Ql4re] 2R B FriEel glz, FANEEY Afde AdeTy d¥Rl/E
2R vge] A4Te 2R 2ok o gaFe gl dAF AFE wEFE o &
ot A AFe] dA¥=l/FEHe v go] 2EHAE e STox AAdzTE 1A |
2 Zadol glol A ARFEL A ek Aol
g F9ol 2 =& 447 BTG Esd S29 QJ4AF R AdeT 33 2Dy
AFe viasd 4TS FAFIWAAFL T2 2 Az Fo FHA gl @3z, F=2
4 Azt Fole b4 Frhete A g deplled AdrTe $2 2 A $9 229
AFol Z2 4 Azt ¥ 24 2t 2 Zas] Aok o2z od AztEed A £
WoAdge] WETAL v AFLE U A4 HE T WETAY dAHE &40
FHel 2 A7 =22 4 AL 5 F28 d4TH AAdFTY AE/TEFY o1& v
23t AdsTe] A¥R/FEHA vlge] FANETY 2 2ot dAFA Fase 8l
oy AT 2Ae e Fadu go A2 3 A s 22z A4
9o 229 339 FEYANAF =& AXU/ZTEHY v Y F&E AFF] ey
Al v}ﬁw} 3R] olzA A = oA Aokz Pezch
Ead

Mashd F Fee oazzid TR 4534 Bae AY dssht, o A%
H(2ge Il Ao A4F ¥4 ohznzd FHEe A5 4942 2
Aol vietedl A&z F%eA Aoke Aol ek,

8 J4AE 2D AA ACTHE Fosigied Q429 ¥4 ofzzzid ¥

3o MFE 4947 2And Adstd o FeAx %
& A AT AF s, 344 BETF § SR IYAZFY
e ol

ol o] AYHAE T B 33 =l mpbaot 2B 2o W AAR A
2 AFLEY o7, G4 9% % 24 ofazeNg ghFY 2aEe dehilel 4
A7 2Edzd Afe U, F A 2 A A FaE dehdcz ¥4 A4 ol
WA FaAAE 9A Fe 2Eds e 2ol G sz wel Husd oz
A 87l e 2Bz AuE o] opust A"t

Selye(1950) “Well 2o)sts Y7t 2B 28 We HSde A A A0S (stage of
alarm reaction)ol]l Eo}7} shock stages} counter stageS 733tz o]} A =38} (stage of
resistance)o] o]2 7l RE wiSo] Ao Ao A Hm, 2ed2d AE Y F HHY
o) Zrkstel AR ey BAZAN ALT 4 YA Wokx Yoh Selye(1950)9] 2=
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Aol AT HASFFTY AAVSAG A e AR 24 F Aol S22 d

A7 R A A3eE, FEAdDYAE, s E TS 2 FA otz A
Fo) HETAE FNRE st A4TH AAFTE v FUs v A4gFe] B2
of g AA RS A Ay olgstys St dFTolA 2ot Y4l @] ojFo 3
gx Y T e Bk ol o] HA4E 5 Aok A4S AAS 2T BA
24 A¥ A58 ool wgdted 2Ed = AAE FEE 7 I A, =@ A EAAE
AAD 4 de3olztn F3594.
*3 A7} 2B 2o Z25]9] Stressorr} FFH o2 H3FHol FHEsted ACTHE Hy

A 83, o] ACTH s HA o Ae] #435te steroidst Fuigtoz A& dogc
2 foh wY 2Ed 2o R YA ukso] old ARE AHA ol Fef Ackn 3wl ¥
2ot Bal alolo] ARE AAYE A F H3dgeAE A& dAFY ACTHE 74
stged 4T 2 g A otz FHF] WEL AL FHoE v
ehrbol Aol ol ? vt A=A Ao dAwl, o HAPA wazw
A E AAT 4T D Adere 2 #F9 ACTHE F4& Fo F4A ohzzmz2y
A RF HEFAe] 4 xE tfldd F23 AR 4T R AGFTN 2T} AY
5@ FAoz vy ok ol e AFAMNE HFHE AAS FAALA A
Z234 29 48 44 Felx 2B 7-d] AT A4k A o] 2EH 2 A
F24 BE sty A vlaziA g vdede Aoz ol 2EM A A A4
FAFERY F5 FEH L Holx Z.:.E—Bﬂ"* 7149 FFEAFA otz 2a2Ey YA
olgtz FaatA Feh. Y HEgA, F4, HAAE G5z xE 4AS FAE
A 32 APFEL 18°C He 7o T2sgded 4T A=A AdeFT
o 2Rl wEd o F4HE d4¢ BolE o= AR Ql4te] 2B X /A o9 =

153 BHEe] 4 AR F54A Foz o974 Ade] =E J5
FFAAAZ AELE He4dE A3 FUde AL okt 2EH2(FY = HDE
e 39 RAotrzzia $iF, FALE, FYAIRAF 2 344 WHTTTY
HEZAL AREE gt P9 22 Z|AFd A =3 —F A ofste & A g

L gA B A Erdgled ~Bd A JAY Fa2Xed T2 FEES 2
Edzd AdE Yo nydvtz & @ ¢ &3 Zeh

V. & )

QJAFAFEEES nlEo] JQAFAELN(20meg/kg) e w4~ ®E 2o B3 sl
FAEE, SR (1~292), F9G°C, 0°C 2 —10°C) ¥ o ¢35°Creed E28 &
£ gAY FE& B Fol A, EF5A, AR 54, AANALE, AZ3es, ¥
BA(AEFg, BEF5, dq4=%, deieades], 2EIIdNAx 9 2 2y) 2 R
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