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An Experimental Study on the Protective Effects of .
Ginseng Extract to Oxygen Toxicity

Jae Young Park, Sang Il Lee, Dork Ro Yun

Department of Preventive Medicine, College of Medicine,
: Seoul National University

The protective effects of Pariax Ginseng extract to oxygen toxicity of mice were studied under 5 ATA

hyperbaric oxygen atmosphere.
The findings observed are as follows:

1) Administration of Ginseng water extract manifested the prolonging survival time of mice to oxygen
toxicity by hyperbaric oxygen atmosphere. After 18 hours of single Ginseng water extract administration
and three days, seven days of consecutive Ginseng water extract administration showed the protective

effect against oxygen toxicity.

2) Three days and seven days of consecutive Ginseng water extract administration showed the more

efficient protective effect than single Ginseng Water extract administration.

3) Seven days of consecutive Ginseng water extract administration did not showed the more efficient

protective effect than three days of consecutive Ginseng water extract administration.

I.AA B

Bav d71F & 21% 8 AR AR 17749
Priestley(Priestley, 1935)°ll -9J3] wtAE ] on, A=
o] AtalEAe] A 7|Hde] A dHA U
(Jobsis, 1974). e 4bavl BEEHA =W 22 ALt
2487t Hol 7155 UlA] AAtel mAA Eri(Van
Lieref, 1963).

2, A RA e dadAEE £l &
& AAE FYsH = AEFERY oy 2H(Smith,

1899; Bean, 1945) 27t Al oIM % (Comroe, 1945;
Welch, 1963) AtAZFFolate @] AT + glSol
@42 dcH Winter, 1972; Clark, 1974; Frank, 1980).
& 1%, A¥xe ko) 93 Fagez, A F
ZNZAA S o4, (Wood, 1975; Nagi, 1977) A% =2
£8AFe o] (Egger, 1962; Smith, 1963; Winter,
1972)¢] & = flon, AR 4tAaFHo g 17t
Ab) 5 (Nash, 1967) 23118 v} gk

ol g AnF 5o 7 A HajM = djrtA] S Eo]
AAIE L o] A o]EFHe] so] UAE B3t
71 F8AE e 22 Oxygen free radicalde]th

Tol wEe 19889 Aot e 53 QT BEZ o) Tole.
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(Raffin, 1981).

Oxygen free radical’d-& 5= k23l A A€ su-
peroxide anion, hydrogen peroxide, hydroxyl free radi-
cal 0] vj¢- EAo] 3 BASIY HhgAo] FobA,
sulthydrylAl &2 v1@A43A171A4, H3A 2R84
(DN.A)# wg-3tAY e Axute] At vhg-atod
FAe FAstmzH AEe] &4 Goldstein,
1977)& FoAM FaFHol Hvke Hojti(Lavell,
1973; Fridovich, 1974; Fridovich, 1976; Kellogg, 1977;
Frank, 1980; Raffin, 1981).

2 9o EuAle oAl 7]Qidthe He M3
AU A AAE B2 FEol, wAANAAAAE
B BB AT S g dAde] Axde 4
HAao 2AE E ZolM, (Bean, 1953; Gerschman,
1955; Bean, 1956; Johnson, 1957; Bean, 1961) ©] Y}ol %
ngHatatol e AW ojaksteArt F7tE 1)
AFEo] "vhe M(Marshall, 1961) 3, 312kASlol A
Azt o g 4ol HAFPIAEH oAHoRZE ol4tE
o o3 MY sgow HEHe JhFEF F
7helo] AAFY AAhFEo] dojdris HEH Aol
(Balentine, 1968)%-°] At}

ojgl e MixFEof g #Ne F2 FFEI
Fp )8 Bololl A gk ot Wood, 1975; Davis, 1977)
ol B0l v YArsleks S0 X F (Hedley, 1967;
S92, 1981) 2oll, W4 E 59 (Bingham, 1977), SHd8
ZH(Hart, 1974) & #j3-o]4] #zte] X & (Perrins, 1966)
&%, 74272 ) 2 (White, 1928), &) WA %) 2(Gla-
ssburn, 1977) Sl Zitrao] A& HE T oY
Yokl d Arngel HeWAst GoEA dbe
ol Ealdo] B3 dF(Winter, 1972) 9} tlEo] ihA
F=o] g o9 WA XZA gl F88 Y4
HA 2 FEE WA QK Winter, 1972; Clark, 1974;
Frank, 1980).

8 itel FEAREC BHAAM e AZ
HAFE oASE FustEde] go] deiAn(3
F) 2 fEAHE22+F  3-hydroxy-2-methyl-r-pyrone
(maltol) (3 5, 1979), salicylic acid, vanillic acid%-(3t
5, 1981)¢] EE] S U

olo] HAEL Qlitel ALTEA U EHIFAAE
Brisl7) glel A4He vhLoA AR T HEE
DFHAEFRNE  AMEE, 100%0, 5EWZIY(<)3}

ATAZ oF)o) ZAA vhe2e) APLSANE =
et Thesh 2 A% Aglrle) ofel Bushe u

ot

2 Agd) Aed Age 5d4 e AR
o8}k & o] Bk 100go) e FHFE 7Hske] 100
T &840 547 2881 1 literd] F&do] A &t
gon, ojm) &9 QitEEE 100mg/mlvt =AUk

AYPFEL DPAIEZ 277 FYRHNA A
ICDA oh$-22 52 20~30g9] HARLH, 7t 49
o] 729 wAARY 24E8EEY HFAES T T
ol f-213k zoj7 A THp>0.05)

ATe 22vE] 2 )z Tolch

A2 F ATS 2402 AAFEY 015ccE 13
AFEAE & 18A AHg T oaghiAaEa 44
g irolm, BEe oAl 40t 2 Q52 o4l Tk
Al Hds5E F99 otk

A3E & AT 10n2| 2 A4S A 0.15ccE 3U3H
o APEAS Fog vRY FoFE 1841 AAF
agka Z2AYS 3 Folu], BEe 12rfEle &
e Tojx] e tald] BHe] AYAFE FF
2ot =

A4T F ATL 12012]2 94FE A 0.15ccE 7Y
HY ATFFAF Foz i FolF 184 HHF-
nPAAs Z2AHESE §F Foln], BEL 129HEE FF
Be Fajx] e el FFe] MejAdFE T3
ot

KB
=3
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& t71ZolME APF Bl 1% Aba| g} o
5% nqHbad] ERAZ
A5 FES7] 93 488 ALFA (kR
2, F 10mm, W7 235 mm, A2 700 mm)E A
§3lo] mhe-2F 100% O, 5ATAZN] FzAZl thg,
n}o-27} Abgeled £28FHE AME FAEAY 2F
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Fa58 ol8std o4 dYE A T, 1974). ol 203 zol7} gISS &

o)
BEZ} A1) tha) QAAHEZ Sol ol A 2, 3, 429 2. SlRES FoIZ R BT R
2} AT Abol9) APRAQNZE Aole] o4 HAE stu- 4l
dent’s t-test 0.2 3IHT} AH|2-A, H3-A, A4-ATe] A} QA FZd RojFEl
nAlzhe) fold ARe B PSR AASAT, 74 A7 Sela Ala
FAolo] ol HAYL student’s t-test§ &2 SIATHIL  ZH AT S WF
=, 1974). A7F AR
=, Qatzzol
1. Alsizn} A I
2 4g% 2o
et t7lFol A AEUAR vhesst dntels AF Sl ARE 0w (p<0.05),

HEE vEF

Table 1. Survival time (in minutes) of mice followed by exposure to 5 ATA O,

% WxE & AE, A2BE
A3-BE, A4-Bw 2l 2t Atojof, Aba 2 Az -2l gt
Aol 7 Al eA] Eotr7] S8l Bk Fike
9 O A3 $4H) F=0272 5%
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AlZF H|w(Table 1)

2 AAsch
S5 9l 2.7690( a2
to] Almbag AIZE
Rk

ATo] H]FAF] BT B
/\}tg»v,‘gi\] 0\-];14-.9. ;,Lzlz‘s___}- Fa gloﬁ;}. cr_g].
o] AM1ol Hlal Az feolg Abda
el tH(p<0.01) (Table 2)

& 0.15cc 13 A7FoEed #M2-AT9
T APTL QA THS 1697+ 414808 A
9] 1453+ 3258 Kt AR w #9
O

OBEE

Group 1* Group 2-A* Group 2-B* Group 3-A* Group 3-B* Group 4-A* Group 4-B*

(# N=22) (# N=24) (# N=2¢9) (# N=10) (# N=10) (# N=12) (# N=12)
175 110 100 203 145 130 190 110 244 125
144 132 137 152 107 118 218 112 187 140
112 126 205 139 200 172 183 160 295 191
93 147 152 136 129 190 120 140 152 120
127 153 103 150 155 81 265 197 328 127
88 170 174 150 140 165 255 195 257 147
164 166 178 150 115 115 197 170 185 115
180 120 166 198 155 180 218 145 200 165
95 159 187 183 180 150 205 135 180 170
133 160 225 283 130 130 225 195 230 145
138 157 210 212 135 210 180 130
155 125 115 100 210 140

Mean 1386+ 274 169.7+ 414 1453+ 32,5 207.61+40.5 156.7+ 31.8 220.7+ 522 143.0+ 22.6

# N: Number of mice

*Group 1 : Control, exposure to 5 ATA O,

Group 2—A: Exposure to 5 ATA O,

2—B: Exposure to 5 ATA O,,
Group 3—A: Exposure to 5 ATA O,,
3—B: Exposure to 5 ATA Oy,
Group 4—A: Exposure to 5 ATA O,
4—B: Exposure to 5 ATA Oy,

18 hours after Ginseng extract (0.15 cc) administration

18 hours after normal saline (0.15 cc) administration

after 3 days of Ginseng extract (0.15 cc) daily administration
after 3 days of normal saline (0.15 cc) daily administration
after 7 days of Ginseng extract (0.15 oc) daily administration
after 7 days of normal saline (0. 15 cc) daily administration
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W ATEAS A3-ATY A9 APEAQ 7|7HE 2076+
405802 M| A He T 156.7+ 31.8F- K} vl 5
#25h AFHNLH(p<0.01) JHFE A vid 0.15
ccd] 7Y AFFA A4-ATe] Aol AbtagA]
7He-2207+ 522802 A4 A T 9] 1430+ 226
2rch ¢ oAl AFEAHp<0.01) (Table 2).

Table 2. Survival time (in minutes) in each experimental
group

Groups No. of mice Survival time p-value*

Group 2-A** 24 169.7£ 414  p<0.05
2-B** 24 1453+ 325

Group 3-A** 10 2076+ 405 p<0.01
3-B** 10 156.7+ 31.8

Group 4-A** 12 220.7£ 522 p<0.01
4-B** 12 143.0+ 226

* : p-value is statistically significant between each experimental

and control group by student’s t-test.
** A:Ginseng administrated group.
B: normal saline administrated group.

3. olatEa

i

Foigo| ME AlYLRARE

AMFZH FoJZQ A2-A, 34, 4-ATS AFALLA
Zhell {93 Afel7h QleA Eabvl FEe2 #A 3ok
2 Az BAm] F=9522 5% o423l 3238ch
202 479 Az F28 Xol7t ALE ¢
F Atk o] 2}olE student’s ttest2 AP A7 o}
S% ik

AFEA 0.15cc 73 BTFRAT A4-AT A
o 93t APFAQAIZRE 22071 522822 <UitE
Zol 13 FofF2l A2-AT2) 169.7+ 4148 0] v]3) o] ¢
FostA AZE A (p<0.01).

w5 A4FEN 0.15ccE 393 Y ATFFEST A3-
AT AP AQ AT 207.6+ 405822 A4FE 13
27 A2-ATS 169.7+ 4148 i3] F3HA A
A5 AcH(p<0.05).

Iy, AaEEY 015ccE 797 WY ATFGI
T Ad-AT Y AbaFE ofF APTALAIRE 2207+
52288 AMFZ N 0.15ccE 397 oY BFF AT A3-
AT9] 207,64 40.5% ] BI&l F2)g o]zt YA TH(p>0.
05) (Table 3).

Table 3. Survival time (in minutes) by the duration of
the Ginseng extract administration

Groups** No. of mice Survival time p-value*

Group 2-A 24 169.7+ 414  p<0.01
4-A 12 220.7+£52.2

Group 3-A 10 2076+ 405  p<0.05
2-A 24 169.7+ 414

Group 4-A 12 2207+ 522  p>0.05
3-A 10 207.6+ 405

* | p-value is statistically significnat between each experimental

group by student’s t-test.
** | Difference of each group is significant by analysis of variance.

V.

kl
1]

MHAEFE A7) FEFoNAN Het FFARA Y 014l
71 Feisit) He] Hyogs 2% A4S B
ol 28, ¥F, 9% EAEHAFH T #HyHAEd
Wal7l @ (Smith, 1899; Bean, 1945; Clark, 1971;
Smith, 1971; Winter, 1972; Pratt, 1974; Frank, 1980)
FFABA o)Fe2e Y, W3 Fo F4E Holn
Hejgtg o g5 HRE, PANARAE T4 5& B
4= 2lth(Marshall, 1961; Clark, 1974; Wood, 1975) o|®
A5 ol2g Wetdts 4Ad Wiz F44 28 & (Bean,
1955; Bean, 1956) 5% A %559 AR V= 3%
AVg e A& & (Bean, 1955; Gerschman, 1958) 5-&
AxZ 7= sk

B oAdde A9 He girPdeee b st gl
ov L) At AT AL AR Y] e
ot Ao AgEct ol AihFEd 9§ 2
g Algdc B A¥o A+ Marshall(1961) ol A9} 2+
o] ZHERAE B YL APez NFeL o)HB
AaFEY TFH AA AYS ARE e HEFE
(ukg2)el aFE atakhsloMe] AlAQAIZHE
ZAslych

AFTEAA ndE o 2E#H 2V AL F S ol
HEADs} Qvke Bavt eng A¥Ey dzxed
FY HPAH Ao E2AFOH, tRTdx A
AGpg Tt 181 4aFEAEE AT
18417 3ol & ol 3 5(1985) 9] AFNA 4t
FolF 18417kl H1e] gug A7t Yok F& A
|3 ot

4 AAEFHS FIAIIAY O ARE e



2% (Gershman, 1958; Clark, 1974; Frank, 1980)
2R, 4N E2E, Q1F%, epinephrine, 1
, dexamethasone, 24 ZA} Fo) 9loH, Ataz

AAANAY L ARE S RAEETE
3}A1Q] superoxide dismutase, catalase, glutathione
o] 1o, 1 9o chlorpromazine, GABA, reserpine,
vitamin E, ascorbate, adrenergic blockingl, 417323}
@A, A2 ol Ark(Gerschman, 1958; Clark, 1974;
Frank, 1980; o} 5, 1986 <3<, 1986) ©]% %3] supero-
xide dismutaset ‘oxygen free radical’ 574
o] AZYH R 93 M2FERIAZ BHE Roq
1t Fridorich, 1974; Frank, 1980).

B AN AMNFEZAE FAR & hza7|e e
Bl mo] flolA ArnF ol ¥ APFAQ Az f-ofdt
ato]gle] ¥l e HYP oy itEEd Tl A2-
A A3-A, A4-ATY BE ArFEY 2
zFol vjal folF At aAzte] A4S BAY 4
A ol AAte] AAhFER tE B AT LS
AlA}gted,

w3k Qate) aarbatg AR (3 5, 1979; ¥ %, 1981)
E2 ¢elx 3-hydroxy-2-methl-r-pyrone(maltol), salic-
ylic acid, vanillic acid ¥ maltol S ethanol Foiol 2|}
FeEE AAfste AAFGo] Yo (F F, 1979)
ol2)g italatg-& 374021l ferrico] 2o &3] o
Ago] FAAHF F, 1985). £FF o] 5 A &S vh-29]
FEdEE 58 g9z a7 Ysol EnHU(T

Ko
i)

off o Ji 2 - ko
= mo o rx b

NAZZo) thE BRI EINE UEo] maltolEe] AT

) olARgo] ATH(F 5, 1979) oldE AN
B8 o] MAFZe dF RIAHS UehyA
v F4E & led, B AunosA A4 oud
Hpo] ArFEe ofF AGLRAZ Aol Bofshe
A A R o Fe AF QAAEL Rl
23k] AAlste] KAANES AT 4PFo A N
48e 7170 FEHA Aoz ArdE Holt,
=

P B ARoN 3% REans Wiel 98
AAFAUS WE HEAME, A4FEY 015ccH
18] Fol§ FH0}H0.15cc4 3U3F Y Foi @ #IH7U7
Y Foig FolM ALFSel ofg AbuAsAiol
frelall Qg glod 4529 015 382 Y

Fog T 79 i TR Fe] el ME el
Zto] 7t gk ol 7% ol o] AT 9] 393Ul
Foldlr Fo7Izb Ao mWa tlo]de RIET
F7he F3EHA odag AlAlska Qlck o= & 5(1984)
o gz as A 39 ol ARFAFAE o
ole] gz Az F2o] ke M UXHLt ol
Aeg 71He FEHA A

V. R of

Q4] AAaFEo) thE B F ARE Hhekaa)t op$-
1100}2] & 100% O, SATAS ZZA|A, A4F2o Fo
ol mEe AlgaaA7t Aol wWalE #isle
oea 2 Fdis Atk

1 Qd5Ede TR vpeaFo] Fox|
2 FEC AAAF S o3 Al A g A te] o AAHE &
FEstgch & Q1atE2d 0.15cc 13 A5 Al
TAQAIZHE 169+ 414802 A4S Bz 4L 79
1453+ 325800} EAA02 foad AFHUATHp
<0.05). 3 914122 H 0.15ccE 347 Y BATFAE
ol AHAQAIZRE 207.6+ 40580 F QS Folx
oL 2T 156.7+ 3188 R T o) $- FolslA ARE
228 (p<0.0D), A 0.15ccy 793 BAFFAE To
AP A QAIZRE 2207+ 522802 QAMS Fodx] ke
279 1430+ 2268 K0t v FojatA A%E A2
#Es = AR (p<0.01).

2. el Fodd o ME AP g AIRE ¥ e YolXE
AAFEE N 0.15ccE 18] ATFoAg Fol ¥z 0.15ccE
13] ATFAE 7ol Hla) 0.15ccy 393t il Foidh
o] AAFE o8 AbgAigA|7to] folEA A%
A2 Hp<0.05) 0.15cc¥] 78 WA FoE 7 kA
FEo) 9§ AgirgAztel A AFEHTIE ALY
EAHoZ Fa Aol AAHp>0.05).

ol Qlite AaFHol U HIaFHE 79 oW
Baoo] A4, 3Yol4 Fold® Fo47]7} Ao E v
ol4el W v 7T F ¢l&g AAMEE Fa Slrh

2

Ao
rok

28, HED, o5, oldE. HUSAT Mg, ABE
HAL, 1974
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