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Anti-stress Effect by the Treatment of Vitamin C
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ABSTRACT

The anti-stress effect by the treatment of vitamin C was investigated in this study. The treatment of
ascorbic acid in the presence of Cu’*ion induced strong time— and dose—dependent degradation of
hitamine, and also the addition of histamine accelerated time—dependent decomposition of ascorbic acid
in vitro. The treatment of ascorbic acid in ODS—"!/,; rats, which cannot synthesize ascorbic acid, signifi-
cantly decreased the urinary histamine. The pretreatment of ascorbic acid, dexamethasone and
promethazine inhibited the lethal effect induced by immobilization stress, but that of dimethylsulfoxide
did not. The addition of ascorbic acid to a culture of spleen cells of ODS~*/,4 rats significantly in-
creased the Con A—dependent T lymphocyte proliferation.
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9] 7% AHgstglem Al8E ascorbic acid-free
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Ascorbic acid—free diet 100g Zoll+= casein 25g,
salt mixture 4g(22), Vitamin mixture 2g, corn oil
4g, choline HCl 0.15g, retinyl palmitate 0.4mg,
ergocalciferol 0.75 ug, a-tocopherol 1mg %
starch 63.8ge] Aol o™, 2g9 vitamin
mixtures]= thiamine hydrochloride 2.4mg, ribo-
flavin 8mg, pyridoxal phosphate hydrochloride
1.6mg, cyanocobalamin 1pg, menadione 10 ug,
biotin 40ug, folic acid 400ug, calcium pan-
tothenate 10mg, niacin 12mg, inositol 12mg %
lactose 1.95go] gf= 9t
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B Ao AL Al Eujokel e 3aFFrol 43
slo] w3 filter(pore size, 0.22 ym) 2 o3} HFA|
Aon] 7| 121°C, 15psi. stelA] 718t F7] 4
3he] A3kt

Ascorbic acid?| &%

Ascorbic acid®] &#-¢ Baverstock £2] Wi
(23) A S olstgth & AAE HF
T 1% metaclito @ Akl F, AFds
Z+zb 1ml4 A, B, CE vtk Adle ascorbic
acid, dehydroascorbic acid % diketogulonic acid
o 3o 2 BEXSLE Fao] & w7lA] As}
A7t} B dehydroascorbic acid¢} diketogu-
lonic acid¢] o2 athE A}28tx, CHe dike
togulonic acid AR Z4] 0.1% <] SnClE 7}3le] 15
B HS2 AshAA dAldestd S43AE A
A%l A, B, C¥ 7} 50uf o]l 74 3.95mlE
7¥ske] 548 ok ol 0.5mlE FH3l HFsE
1%9] metaol4t+thio uread 0.5ml, 2%9] 2, 4
DNP-9N H,S0, 49 0.25mlE &§3 &, 50°Col
A 1A17 5ok uks-A17 osazoned FAAA th
0Csbell A 1.25mle] 85% H,SO,&8-& 7h3e] ut
¢S FAAN 2, FHFEAS o145te] 530nm ]
spato A EFREE A3}

Histamineg| =&

Histamine] £#¢- Endo®] ®(24)& #Ha3h
uhg- olgstelrt. & AAl 1mlw 0.4N¢] HCIO,
a9 25mlE 7}shed Acbdlgl &, 3000rpmel}A 5
271 daielste) o ASas vl ZA5AR
phospho—cellulose columnell 21§ o3 0.03M 9]
phosphate buffer(pH 6.2), 0.06M2] phosphate
buffer(pH 6.2) ¥ 33 £HFFE 2= washing
3} Fof] 0.1M9) borate buffer(pH 8.5) & o]&3}o]
histamine & 2% 7th. 459 3mlo} 1% 9
o-phthal aldehyde MeOH&-9% 0.2ml& 7}s}of 53
7F 9k x7]7 35M¢] H,PO, &9 0.4mlE 7}shed
33 el Azl ol PFEAALEAE o] 83l o
7)2AF 350nm(slit; 5), ¥@bA 444nm(slit; 10)
o4 FAxE 543} T histamine?| S

ol gstel Hepataict.

Immobilization stress2| £5}
Ratol] immobilization stress& ¥-3}8}+= Wy
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Morita 5-9] W (25)& o]43lqic). & F4o
2 BAE A& rato] Ao WA TE Ho|i o
o ubw FRo) F38 79 aAL So 14
A71e Wils AHEsHgl). olelgh W o R stress

T o 349 53

T o+ 3459 £4e ODSASS rats 74
FETEte] vl AEF 3 Oh 59 wh(26)9)
ot GITFEAMAR vAAE BHhole A
t}-& microculture plate (96well)el] Z+ well @ 5
X10° M27} Hx% z2Aste] Con A 1ug/ml,
ascorbic acid(107°~107°M) & #A7}8 % 37C
¢] 5%-CO, incubatorell ] 482]7F %o} ujeksic},
ol 0.54Cio [6-°H] 1040 & 7+ wello] 27}
gtod t}A] 16A17F ke A43g F cell harvester
2 AZE 738 o AE U F49 uhatey
£ liquid scintillation counter (#counter)® &3
gtodet. A3 triplicate® Fstgdom 1 Az}
(cpm)E HiA| £8. E2 #A)3h4r}.

SANe|

22k 772 Duncan’s multiple range test &
& Student’s t-testS 7ol whe}x] ZAsiA o)
(27)3t EA A sir}.

Az 2 v

Ascorbic acid?} Histamine2| in vitro A& 2l
g

Ascorbic acidol] 2J§}+ histamine®] A|&3 ujol]
4}9] %8314 (dose dependency)-& A ®7) ¢)a}
o reaction mixtureZ4] histamine(1 zM) 0.25ml,
CuS0,(0.5 xM) 0.5ml, ascorbic acid(0.8-40 zM)
0.5ml % citrate phosphate buffer(0.04M, pH 5.5)
1.25mle] & 2.5mlE A|g% ol 4] 6057} uk-S-4]
7 histamine & &80 A5} 2 RFI(relative fl-
uorescence Intensity)2 % A|8}¢jr}. Histamine-
Cu** o] &2 &4 3lell4] ascorbic acidel] 2)s}e]
THEE FE el e m (Fig. 1), o2 3
+ ascorbic acid®] 5% 9&"o g zaze o 4
st} (Fig. 2). =3+ (Fig. 3) el ascorbic acid2)
FEE 20uME 3AF ub-3A| 7ol @t 2 hista-
mine?] F-#l34& Jeluglen, Fig. 4= Fig. 3
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Fig. 1. Effects of ascorbic acid and copper ion on
histamine degradation. Reaction mixture
composed of histamine(1 2M), copper sul-
fate(0.5 #M), ascorbic acid(204M) and cit-
rate phosphate buffer(0.04M, pH 5.5).
AscA; ascorbic acid.
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Fig. 2. Effects of various concentrations of ascor-
bic acid on histamine degradation. Experi-
mental conditions were the same as de-
scribed in the legend to Fig. 1 except the
ascorbic acid concentration.

3 7+ Z=7] oA histamined] 9§ ascorbic
acidi#e] ZA)Hql WiE AHEIGEd o=
ascorbic acid —*5 dehydroascorbic acid — 2, 3-
diketogulonic acid2¢] AW EalizAe 23z
ol & el ZAspolr}. o]ibz} 7o) histamines}
ascorbic acid& in vitro WollA] A5 Ea)at48 1}
S 4 gdden, ogd AFRSL ol
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tamine 242 histamine] W|EAA Fallol 7|l
o B (28) 9 AR AFHE e Vita-
min C7} in vitro Wil A 75]7@ 471538 g3jss
288 42 AYz & ARk

Histamine?] == H{Adol DjX|l= Ascorbic acid
of &1t
Vitamin C¢] & histamine 282 HE37] 43}
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Fig. 3. Effect of ascorbic acid on histamine degra-
dation during the time course. Experimen-
tal conditions were the same as described
in the legend to Fig. 1 except the incuba-
tion time.
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Fig 4. Effect of histamine on ascorbic acid de-
composition during the time course. Ex-
perimental conditiofis were the same as
described in the materials and methods.
AscA :ascorbic acid
DHAscA : dehydroascorbic acid
DKG 2, 3-diketogulonic acid
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o] Ao g vitamin C9 FEE4 ODS“"/d
AES ratE o]&3to] vitamin C ZAPAEE

3 Fo histamine(2mg/100gB. W.)3} ascorblc
acid(50mg/100g B. W.) & F(i. p)& o =%
o4 wjAd=E histamined] k& AGsdrh(Fig.
5). Azl a} oF 4 Qg kel 3Fe] ascorbic acid &
Fojahn) ehe ol w3kl Folgk FolA wFoL
B Al¥)= histamine®] ofo] #XsA 7= slEd)
o] vitamin C7} in vivo el X A2} his-
tamines 33 &S velnE Axel &
g)om, Chatterjee & -4 B (20)dAE ZE FE
o Eoo) 9Jsho} rate] 2+ 20|49 hista
mine 445 Y9 F7}s} tiEo] bl A ¢] ascor-
bic acid2) 4ol Z7hEIsiE ol ooz 4
A Ex histamineg- ascorbic acid7} d|5AIPe®
W AL AL fAgTHE Asolng & AY
Ase} AL & 4 slek.

BAME Ratofl Immobilization stress F5tA|2]
Ascorbic acid2| &1
S.D. A% rate] $A& HEF Fol rate] A}
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Fig. 5. Effect of ascorbic acid on urinary hista-
mine content in ODS rat. ODS rats, which
cannot synthesize ascorbic acid, were fed
an ascorbic acidfree diet from weaning
and were killed after 2weeks. Each bar
represents the mean +SEM of the values
from three experiments. * P<0.05 as com-
pared with the A, F. D. +Hm group.
A.F.D.:ascorbic acidfree diet
AscA :ascorbic acid, Hm: histamine
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Fig. 6. Effects of ascorbic acid. dexamethasone,
promethazine and dimethylsulfoxide on
survival time of immobilization stressed
rats. Adrenalectomized rats were subjected
to 2.5 hours of the immobilization stress
and were Killed.

Adex: adrenz lectomized, DEX: dexameth-
asone PMZ: rromethazine, DMSO: dime-
thylsulfoxide.

1§ 1A3= immobilization stress -3} (44|7})
Aol SlejA] rate] Q&g wxE ascorbic acid
o Foqa3E 49 Bokr(Fig. 6). 242 453
rato] immobilization stress& ®3}3l@ 2.54]7F ]
of A¥ Algglor} wel ascorbic acid (50mg/
100gB. W.)E F-of3] 74 stressell 2jgh x)x}<h4
o] ¢kH3s] A|sedon, w§ dexamethasone( 3l
% glucocorticoid, 10mg) 3} histamine H, 28+ ql
promethazine(10mg/100g B. W.} & Sosx 2|4}
2b-g-o] A3 A=}k 28y} dimethylsul-
foxide(DMSO; OH radical scavenger, ImM) 9]
oA A7t QA=A Wit olHE AFE in
viwool| A€] vitamin C9] histamine #-]3-8-2 v}e}
e = OE Axe & 5 gk

T o 4500 0|X|= Ascorbic acid?| &1}
ODS*/s AlE9] rate] wAAL wjokAE o] 43}
of T+ mitogend] Con A(lpug/ml) 2
ascorbic acid(107°-10"*M) 2 #7}s}o ujorsgl o}
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Fig. 7. Effects of various concentrations of ascor-
bic acid on Con A dependent [*H] thymi-
dine uptake by splenic lymphocytes of
ODS rats. Splenic lymphocytes (5X10°
cells) were cultured in the presence of Con
A(lzg/ml) with or without various con-
trations of ascorbic acid. Statiscally differ-
ent from the group treated with Con A
alone, * p<0.05.

& [*H]-thymidine9] uptake® o}¢- 24g Az}
(Fig. 7), 1075 1077, 10~¢ 2 10~M/ml9] ascor-
bic acid®] x4 77+ 12.36+0.9, 13.51+1.1,
9.85+0.7 2 857+0.5(cpmx10~*/well) B4 o
279 6.23+0.3(cpm X 10~*/well) o] B|F}S] 52
A Y 7 JeEiglen 107° g 10°Me] &
SoAE G7} AdREA sk olelt Ase
vitamin C7} Telsh7-9] 242 EA15te] Asdo
Z AA7E AT Qle AEA doduke-g 2734]7)
2 Sl A Ak glon, ol e (5
-15 pg/ml) 9] vitamin C7} pokeweed mitogen© 2
Ag A BETe) doules 27477 < 5
Bl IF=(>15ug)olde Hukgo] A 5=
Panush 52 R21(30)9} frAkstgic}. =3k & A5
= "YdA24-S 712 )= histamined ascor-
bic acid7} ¥aigH(31) 24 AHozL A9
welselo] 27buloldg Alkjstn gle.

o]’de] 7z}l A Ao stress7} H-3)59e o
bAISE aARgel dstol el s o)
& el k2 A Sl Vitamin C7h £27h 98
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o] glzE|9on, =Y stressihg 4771 Sl
A chemical mediator®] s}2 <t2jAl histamine
o ascorbic acid7} E#§tozHN FrEFH 2o
vehbe Hog 9.
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in vitro 9 in vivo APE FH3e] Ax B A3,
A&7 el 4] ascorbic acidE Cu®* o] 23
sl 4] histamined & 9&Ho2 Fasidxn &
2 a|7k0] 710}A4Z histamined] a7t 2159
on, histamine #7}ell 2 A= ascorbic acid7}
BaE= o)2u} in vitro A EAHE-E bt
wg Ao Vitamin C FAAEToZ d2H
9l ODS¥/, ratE o]43te] Vitamin C AAts
2 Zogh Fo| ascorbic acid®] #7}(50mg/100g
B. W.)= histamine®] &% A4S F9A A 7
27tk BAlg %38 rate] immobilization
stressE ¥3}8}l7] Ao ascorbic acid,
glucocorticoid @l dexamethasone ¥ histamine H,
-7)8 e promethazines o0& stressel] 2
A Abakg-o] A3 A 5%l e}, OH radical sca-
vengerel dimethylsulfoxider }A2H4-& ®.o}A|
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Con A 91&X Tg72] A5 deixe 107
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£ Aatee ARANE 58 AL A Y
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