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Table I  Composition of the basal diet

- Component - Amount
2/ke diet

Casein 250.0
Mineral mixture ' 35.0
Vitamin mixture * 10.0
Choline chloride 2.0
Corn oil 50.0
Cellulose powder 40.0
Sucrose 204.2
Comnstarch * 408.5
Ascorbic acid 0.3

' AIN93-MX (AIN 1993)
*AIN93-VX (AIN 1993)
' AVICEL type FD-101, Asahi Chemical Industry, Osaka, Japan.
" Amylalpha-CL, Chuoshokuryo, Aichi, Japan.
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Figure 1 Growth of ODS rats fed the basal diet (control group) and the ascorbic acid-free
diet (ascorbic acid-deficient group) for 14 d. From d 12 to 14, rats in the control group were fed the

same amounts of the basal diet as rats fed the ascorbic acid-free diet in the ascorbic acid-deficient group.
Points indicate means, and the vertical line on each point indicates =SEM (n = 4).
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Figure 2 SDS-PAGE analysis on serum and the renal cytosolic fractions of control (C) and

ascorbic acid-deficient (D) rats on d 14. Serum (1 plL) and the renal cytosolic fractions (20 pg of
protein) of the control and the ascorbic acid-deficient rats were subjected to SDS-PAGE, and proteins
were stained with Coomassie Brilliant Blue.
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ThDEEAT, £IT, Fvb ApoA-1 [T HHMIEEFERL ., 7Rz HEKE (L5 i

ApoA-l e LD B (LB L, ApoA-1 mRNA L~ Lo BERh2 Rt o524 Hirl L,

KR B KBRTT 15
S P

ODS ZoR(RR 140g) i1, 7AW BEA S £ 0B H IR A SO T AL E AL T
MEMRZ L) 52 I RERE, AR (TR 8 300melkg M, # 1) &5 27 Sk EED
SRR 431, 14 HBIESTT L= REBOfEHE TR TR % 12 H BBV LIGHSO T, 12
HH BRI Z R Z OB R A B S 252 L Lm0 R kAR Iz LT

FAIAN R AT LA R, LEOIHC 14 HMBHELERZHOT NI T A2 LE Y
A 60mg/kg (R RIS A L9 ICERERN I HL, #OETANE UREZ ST LK T T AWM H L=

. Mm% 1,500% g, 10 Sy BEEO M A2 Ho Lo i 28R L 7, TR/ L, s
PR R TR S — 80T TIRAFL . TAAEBERIEDTES L O RNA Sz 7=,




O T7AOIEBBEORE
AEME s LR BEL. KAT0) 5% A B Gl A XL . 1,600 g T 10 il O o gL =
PO T 2B AR EER 727 ik (Roe and Kuether 1943) (LY #llGEL 1=

MEHSEIVCUREI IV EB P OILATO— )L EEDRE
- ATa—-REOMNMEIZIL, /7 AL AFa— (A H—= A A2, Ea) %
HL 7=

i ;E) R N E D57 B

Hatch & Lees @21 iEIC 01968 ML ik iR & e 30 B AR BEVR & 2 2320 (VDL d<1.006
giml). LDL (d=1.006-1.045 g/ml), HDL, (d=1.045-1.080 g/ml)¥.L1F HDL, (d=1.080-1.210
gimIhZ oL 7=, A7 iR #2530 ) 53706 Mindham & Mayes @ 5 (1992 L0 TGRS a2
WAz, TRV Z 2308 SDS-PAGE (ZEW 5L, 7= —TW T b7 n—ciefal -

s o ES

HDL, H X1 HDL, 4y D 7TiRUR #2537 % SDS-PAGE |04 . Apo A-1 54
UL, # 0.6mg @ Apo A-l1 % 0.76ml @ PBS [Z8&#iL . 7oAf e T oo MK
£, K HRELT 1.6ml LU=, REEilf—n——5FA7YF(HAZL7 (8K, HED O
FEFICEML (—issd), 3MMIEIC G, Gl s — MM oo 9306 i -5
el Mila ApoA-l (24 AL T8I HV~

A L7 Oy

ODS 7o bl 0.1ul ZH T SDS-PAGE #{1~7d&%. Semi-dry electrophoretic transfer
cell (HARASAAToF, MENZLDF Ao F ENSY 23278 % PVDF i (Immobilon™ transfer
membrane, HA&IVA T, WL, BIE3%OAXFTLZNL274-51r PBS T 1.5 Bl o35
7Lz, it7 vk ApoA-1 HiMi{§% 500 FHMLEGERIC 2 BEREL~, F0Oi . % 0.5 g/l
Tween-20 # & ir PBS C2HEIZEL . "5 B VX0 o7 (Tvi v L, W) % 1000
MRL/IZHDIC 1.6 Bl L, 2kl -, ®iFE oML, F— 74 57 10—z Lo FoRif
(T, MOHTEHEO FE RIZEE Bioimage Analyzer System (BAS 200011, @& L5 W7 c b, %3
N Y s

J—HFo IOy @i

7 bk S RNA fiid Chomezynski & Sacchi @5 #5(1987)IZ1E-7=. RNA20ug % 50%
BILTIF, 6.6%RAVATTER{EHE FT 86C, 16 MABEL 1z, 6.6% L LTILTEN AT
L 1% 7 A a—2 07 L 2 AW Sl L /=, $E k(= 12 40mM MOPS #&ifii%(pH7.0). 10mM
HEMEF FUD L 1TmM = F LT UEERE (EDTA) 22570 50 &G i 8 sk 2 H U - pkilh i
10X 550 (1 XSS5C; 0.15mM k4 UL, 0.015mM 7 84 R L) HT RNA #=lo+
a—A(Hybond N*, 74, )8 L . UV 2 h—CamL 7

cDNA 71—}k, Labeling system kit (Megaprime DNA labelling system, Amersham)#% i
WT[*P] dCTP THEEMEL =, RNA +7'0—7(0.9 kBg/ml) LD FNF (¥ —iapt, 50%Hn0
LTI, DX S8SC, 5% Denhardt’'s %, 1%SDS. 50mmol/L. VN U LERW i (pHGE.5) .,
0.5g/L, 24 salmon sperm DNA /6B FNH (¥ —a 4Rl T, 42C —~iT-7.
I8, 1%S8DS # &t 2XSSC THh~71-i&. 19%5DS #8117 0.1 XxSSC T 55T 15 42ElfE-7-. Tk
MEOMIL, & — b FoH T FT74—TH OB EITo7=, RNA RO ERICIE, Bioimage
Analyzer System (BAS 200011, # + 517 (/b A, #hZz)I)% H 7




¥ run-off 7yt A

Lamers G0 1k (1982) (1> THFME 1g 6B Z2HEIL . 500g/L, Y Er—ib, 5 mmol/L
MgCl,. 0.1 mmol/L EDTA #.50¢ 50 mmol/L, HEPES (pH7.5))° 57051k 120 L |~ 4881 7=,
B A 0 AR, I ERTHER TEEIL 7=, $RETE I LR R R T RS, e
T-80°C CRiFL T

=T OBUL R ORI, # 10%L, 250 g/ 7Vto—s 2.6 mmol/l, MgCl,, 0.05 mmol/L
EDTA. 76 mmol/L, HEPFS (pH7.5). 0.1 mol/L KCI, 4 mmol/L. Z*F# AL AF—/L, 0.5 mmol/L
CTP. 0.5 mmol/L GTP, 1 mmol/LL ATP, #L7FF+—+(0.04 g/L) . 8.8 mol/L ZL 7F>-1)=
A [a-¥PJUTP1.85 MBq LL.. SO Rl 1000 % 22°C T 1A > Fast—ar L, 0O,
1 mol/L, CaCl, 1 pl, V2217 —+ (RNase)-free DNase 1 (2.7 X 107 H{{i/L) 1 pl, 707 A -
# K(10 g/L) 1 pl Mz, 37°CTL05 A - Xai—a 452 Bl Lo TERE U2 P 1 X
2612, 20 g/L SDS £ 0.1 mol/L EDTA £ & ek 98 pl 2012, 37C2055 WA Fa—ial
o €DK, Zuahi/bh, 7= /—/LTCIBEL =& /— {2 L0 RNA 2l RSt L7

Hybond N*II-#5&E4H7- ApoA-l, B-72F 1 77 BL0F pUCLI9 @ ¢DNA 10ug +
[PPIRNA (6.72 kBg)%, Lt /— W T oy bELRBRIC A F VY XX, ot TDOH.

Bioimage Analyzer System (BAS 200011, B L5 E 7 gL, #55)1)e HV vTlia S ES 7 iE L

&

cDNA 70—,

7wk Apo A-1 eDNA (Haddad & 1986)fE, ¥ 503X FOMARTEH LB 5L Tzt
<7 AR-T7F 2 eDNA(Tokunaga 5, 1986) (4 B KFO A RNEEA, Fo-7 73 e DNA
(Iwatsuki &, 1987) |14 BB AEO PR = 4Eb6Ht 5L Tz

Wit

(O PR R E T L, SRS K Z O RO R IZ i, Student @ ¢ BEIE
T, RZRE T AaNE M 52 T35 0 Apo A-1 mRNA L~ /Lo[a]{ 4 B ~<7- 325 (- >
VWTHE, Dunean O Z B E(Duncan 195T& R vz, A EEORERL, PIlids0.05 LLTFELE

i

FRELUNMNEOFZAOIWE EBE

WREO N E LT PIBO T Ao E o R A & 2 (DL, 7T AZLE B E BE O
TARAONE L BEREE 3H B T34 TlootBEOD 27%ICIETFL TN, 10 H HLUERCIE10%L)
FICIE FLTwWE, TR EBEREZHEONB TCOT AN E-RERIEL . 14 B H THEWEED

]-l‘}’lu I ﬂL I 1_ l.:' "',-'F_

FAOIEVEBRZIZESMBEIAILATO—ILEED LR

148 HOmBEOMmFaL-A7o0— /82« 3 IR Lm, TANE L REXRZHEORE2L AT

—/RREERE, XHEEO 1.1 {SIC ERLTvE, 2ok, TAIVE ARERZEIZLY, VLDL sk




Fa—/RESME FL, LDL 2L A 70—/ @ 3 18 L=, HDL, 2L A7 a—A35 510 HDL,

AL AT R— IOV T A R E L Rohieh-Tz

FAOAWEVBRZICEHLMB7ZRYRIIOE A-| REDET

Hi7vhk ApoA-l HuliifZMHW T, 3HH. 100 BBLVI4H BOXMEEL 7 ADLE B /K
Z DM D ApoA-l AL/ 7oy FCRIHLEZRERA B A (ZRL, £OERFS 414 3B |-
AL 30 BBLT10H HOMP ApoA-T EHEE FRECEMH AL A2 141 Bizts
T, RZ D ApoA-T IR R EDS3% I FLTU -,

FAOIEVEBRZICEIFBE SU/NBOFZRYBR 22398 A-l mRNA LA L
DO EIE

30, 10HBLI4H BOWBEOITEE, 141 B OFBEO/ 25 RNA 2L, ApoA-]
mRNA L~ DR/ —F 7 ayMEIZLOH A~ (K 4), IFMizB0 T, 3A BB ETU00
H® ApoA-1 mRNA L~Ubid, Wil CRIZAGNL -8, 140 B T, 7AaEfK
ZIHD ApoA-1 mRNA L33, #BUEEORA0%IZIE FL T, —F, ZOKEO/NBTO
ApoA-1 mRNA bl Wil TR,

FRAWEVERZEFFRIZHETELTZRIRE 108 Al REEFOEERE

141 HOWBEOITRIZI1T5, ApoA-l, B-T7F o BLUT v 7 <t T-0ls 5 53 T DR
WERE BB 6 IT/RLTE, ApoA-1 s TOEFHEYL , B- T2 F o BLOT AT G T- O8RS
WIS TANERERZ I LB Lo,

FAANEVEBRZEBICFAOIEVBEBESEOFBO ApoA-l mRNA LAR)LD

CIfs |

14 HOTAaNE AR ZRECT AV E R G LT, $451%1, 3, 7TH BOIFBO 7 A
TN RRIES ApoA-I1 mRNA LS /LOE(E#E 6 (TR, TAINE RGO KR E
O T AN R EE., SMEO11% Thol-t, TRAaAE L BEG#L BT
68%ETEML, 7H BICH MBI FUL <A £ TEEL, JMIED ApoA-l mRNA L~
ML OH BSTH HETEEL 2T, TADLE B 510 K Z D ApoA-1 mRNA
L~ U, SMRBED 60%ICIE FLTERY., TAIAE CBELS#1H B TRZEAY LH L)
e, B %3 H BICiitBIEOL ~< Lo ETRIE L,




Table 2 Ascorbic acid concentration in liver and jejunum of rats of control gproup and ascorbic acid-

_deficient group’
Liver Jejunum
. Control Deficient Control Deficient
nmol/g lissue

Day 3 Bl12X+ 68 216 123" N. D, N.D.

Day 10 784 £ 62 ST 1% N. D. N. D,
Day 14 784 =57 74 £6* 954119 136 =28"*

'Value are means + SEM for 3 rats (day 3 and day 10) or 4 rats (day 14). *Significantly

different (£<0.05) from the control group.

Table 3
control and ascorbic acid-deficient group’

N. D.: not determined.

Serum cholesoterol concentration and cholesoterl concentration in serum lipoproteins of

Total cholesterol
VLDL cholesterol
L.DL cholesterol
HDL, cholesterol

HDL., cholesterol

Control o Deficient - .
mmol/L serum
21.91+0.9 25.5+03*
1.220.03 U4 () ]1"""
1.8+0.1 320 ]%**
56206 TRE05
6.5+03 7.1£09

'Walue are means + SEM for six rats.
denoted: * P<0.05, r-test; *** P<0,001, t-test.

Means that are sigmificantly different from controls are
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Figure 3 Eftect of ascorbic acid deficiency on the serum concentration of apolipoprotein A-
| (ApoA-1) in control and ascorbic acid-deficient rats on d 3, 10 and 14. A: Immunoblot analysis of
serum from rats of the control (C) and ascorbic acid-deficient (D) groups. Serum (0.1 pl) from each
rat was loaded and the immunoblot analysis was performed using anti-rat ApoA-| antiserum. B Serum
concentrations of ApoA-I calculated from the results of the immunoblot analysis.  Bars indicate means,
and the vertical line on the top of the bar indicates SEM (n =3 ford 3 and 10, n =4 ford 14). Values
are presented as a percentace of the mean of each control value. * Significantly different (F < 0.05)
from the control value.
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Fipure 4 FEffect of ascorbic acid deficiency on the hepatic and jejunal levels of
apolipoprotein A-1 (ApoA-1) mRNA in control and ascorbic acid-deficient rats on d 3 10 and 14. A:
Northern blot analysis of total RNA from liver or jejunum of rats in the control (C) and ascorbic acid-
deficient (D) groups. Total RNA (20 pg) was isolated from liver and jejunum and separated ona 10 g/l
agarose gel containing 66 g/ formaldehyde. RNA in the gel was transferred to a Hybond N
membrane and hybridized with *P-labeled ApoA-1 cDNA or "P-labeled B-actin cDNA.  B: The hepatic
and jejunal level of ApoA-1 mRNA relative to B-actin mRNA calculated from the results of the Northern
blot analysis. Bars indicate means, and the vertical line on the top of the bar indicates £SEM (n = 3
ford 3 and 10, n =4 ford 14). Values are presented as a percentage of the mean of each control value.

* Significantly different (P < 0.05) from the control value.
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Figure 5 Transcriptional rates of apolipoprotein A-1 (ApoA-1), P-actin and albumin genes in
liver of control and ascorbic acid-deficient rats on d 14. Bars indicate means, and the vertical line on
the top of the bar indicates =SEM (n = 5). Values are pruﬁﬂ'mud as a percentage of the mean of each
control value.of ApoA-l gene. Results for the ascorbic acid-deficient rats did not significantly differ
from the corresponding values for the control rats (Student’s ¢ test).
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Figure 6 Restoration of the hepatic concentration of ascorbic acid and the hepatic level of
apolipoprotein A-1 (ApoA-1) mRNA by the administration of ascorbic acid. Shown are time courses of
the restoration of ascorbic acid concentration (A) and ApoA-1 mRNA level relative to J-actin mRNA
level (B) after injection of ascorbic acid into the ascorbic acid-deficient rats. Rats in the ascorbic acid-
deficient group were injected with ascorbic acid (60 mg/kg body wt) intraperitoneally and fed the basal
diet for the subsequent 7 d. Points indicate means, and the vertical line on each point indicates =+

SEM (n = 4). Points not sharing a common letter are significantly different (P < 0.05, Duncan’s
multiple range test).




5

ODS 7o hMiBWTTATAE AR ZICI P BIERE F42527kDa #2728 5% ApoA-]
THEWDEB R T AN AR ZNED ApoA-1 OMPBEEICOWTHASEEIZA, KB
M ApoA-1 RGBT ~<T 14 0 B TA EIZE FL TV ApoA-1 13T S M T4
THEIDH, RZHOIFE ApoA-1 mRNA L ~A A EIZIE FLTEY, /DB ApoA-]
mRNA L-VREEL TWiedatz, ZOZEME, TATNME AR ZRFIZILIFM T ApoA-
mRNA L~ F 352810 > Tl ApoA-1 EEAME F4 o sbimleint, .7
AT MR E L DITEEGD ApoA-1 mRNA L -diE Fiifs S GO F A>Ty v
ofz, bbb TAa N AR ZIZLDIFEO Apo A-1 mRNA L-OIE FlilSELIED
BfE THMEIESH TOAIEMRERE.E6I0, 14 HAOXRZRICT ALy il i1+
FLTWE ApoA-1 mRNA JE7AaAE - BRED EH IR TEIELEZ MG, FBO
ApoA-1 mRNA L~ -@OElIEIC T T A0 BBIED |-onnEchnblEz L,

MPOVRZ 2320, ITRE RO MOa L 2T o— i+ L Ty, Bk (EiED
RIESHEREIC M- TS, LDL i3, AR~ oL 27— 40 0F, HDL [AR#i#E 5
Nl ~&a L AT o— A&l S b AT o — LD ififg k% LTV 5 (Fielding & Fielding 1995,
Fisher &, 1989), L7=#3-> T, LDL a2bLA7o— OBk (CEO fGEHE Ty,
v~ HDL 2L 27 a— L ORINEZOEREE FEE5H00—2l 8z 6h5, B{bEMish /-
LDL pivZu77y— It LEf O RIc/2Y, MANTIIBIRIE(EORLEI- D35k 0AZ 208
H&MZ72 5TV D (Fogelman &, 1980), T A A E A BIZFORBILEICL->T P TO
LDL OmefbiEfhizinx 5 L8 MFrEh TsY, LRI in vitro TR RBEDOT AN
D LDL OB LA ME a2t & TuvA (Jialal 6, 1990, Jialal > Grundy, 1991),
LinL, Lo Bifa 7 A0 BT LaL A7 0— A0 ORI EE A8 fahs
U,

AR T, ODS 7ybEMVT 14 H B O3 RBELT 2o /0E 2 K Z BEO ML 2 w05y
BEILIZ I BURZ 7 W S 2 5L, & # g PoaL ATo— LA RIELE, FOREE,
14 HMO7T AW E AR ZICL->T LDL 2R 7o— /B EO L A8l Esh -, o e
(5, 0DS 7o - H v Uchida & (1990) %2 Horio 5 (1987 35514 1991) @I —8 L TV vi=,
EMZBOWTHMPOT AN A BBES LDL aLA7o— L RE-AOHMAHY . HDL =
LATa— N RELEDOHMBHEZ LA S TLVvA (Hallfrisech &, 1994, Tochey &,
1996) , LDL b A7a— @B o L5 TEIRE(ERIEOGERR - ThoHEhG, TAa /-




W R Z ITRER(EDEERR T — 2 k& 2 b s, £, AWFFEIZEv T, HDL, 3L HDL,
H ApoA-l1 BEZFRELT=LZA, TAINE AR Z TR Fimd R, Ll imiisy
D=L AT B — /R EITEEL TUVieho i timt, TAINE AR ZIFIZIE ApoA-l GR®
£ HDL 8 -8 CETUOA AR Z 2 15,

XBICAE], TRAME RS = Lo CHIIREE LA %5 ApoA-] mRNA LA F
FAZEERVEL, TR VRS T ORBAFIHT Ao Lt TaL AT o — A8 %
BN SAED A REME AR L, T A LE R O L7 B T ApoA-1 OFERAFIHLT
NSO TIBYERIBA TR A, T AT BeOMERIL ApoA-T Mts 03" LA
[CinBEBAOND, T AT S R Z FEOIFBO 7 A ERIERE, 3 B B I I

FLTU V=25, FFIRO ApoA-1 mRNA L~ABME FLEDIE 14 H B THY. ZOMIEAY

HEdEShD AIRENEL LD XD I ATEAD M E T-HFEL TS ATREME LD 7 231§

HEZE R LIS,




B3 TARAANEUVBRZ LRIV B S
2N BREOIKT & FoE

H Y

FLHIZBVT,0DS FohO T A2 PR Z RFCE, IO 27kDa 22232 T 1R pUE:
FL.36kDa Z /SR PEA 5L, E-WHMREO 17kDa ¥ HBENE FiaZL

FRWOWELE.ELT, B2MiTH.,. T AaE R ZRECmifD 27kDa ¥ A2l THhs
ApoA-1 D PEEENSE FL, £H3IFigIZ 5175 ApoA-1 mRNA L~ FIZ LaH O Th
DLW ENT,

AT, WM 17kDa ¥ "2 B4 B L, OB FELHER R -, T O, 20 17kDa
ST FABP eSS, £ Ol % HV it Lo B OB R T Az s
MERZICIVIE F 322858 LEE. FL T, FORIBRETH Doy -/ 07 ) Ot T- BB K
(T AN AR Z OB,

EBRMBIE B ITTE

=BREYLGAEAE
Wistar 7 ME, AEEEEHE(/—FZ8 MR b2, HAREE L)% 5 BEsH, ODS &
v 3L Wistar 7o R, 10:00am 725 11:00am ORI CWragl - LV BE L 7=,

XBAE

i ODS Zh (KTl 130g) 1E, 7 2=/ k& 02 BB (AR DT 22/ R R BUK {8
THEMAT L) 2 GATRZBEE, AR (TA2VE /R 300mglkg W1, 3 1) % 52 70 WRE
D2RET50, 14 HRAFEL -, X ZBOMEHEORRITERMGE 12 H A0S oMb Lk
HHOT, 12 A H LMK ZREO IR BRI 5257 L LM B0 B2 RCIZL =,

ODS 7o hiLTF Wistar 7o b #Bi##, Mz 4°CT 1,600Xg, 10 4rBIR 052 L2 LY
2 ER KL 72, FME PBS TRED A X% 4CT 12,000X g, 15 DML, 20 FilfES5i0
4CT 100,000X g, 60 50T ST Lz L THIREE 2% 272, ODS 7 bR 7= H#.
TEUR R /I, DR, REHE LM, B RO REREREE . BRI T CIC AR RS — 80T
THRATL . TAINEREIREOMIE RS SO RNA St IC 7=, JRIZ 13 A BHS 14 A BICANT T,
24 R R A BRI 7=




17kDa 82/ AV BORYLT I/ FKIKT I/ BEF DR E

FRO MR EL 0772, 0.02 mol/L Tris-HC1 (pH 8.0)f& ik THH &, HPLC A4 4287 L
(TSK gel DEAE-5PW, 7.5 mm X 7.5 cm, ¥0/— WA T4riliiL 7=, ¥oié 0.6 mol/L (kT
MY LOBENEEEIEL, HIHEE 1.0 mL/min, 30 23T~ 2 R RFEINL, BN 280
nm WL IE AR EL .17 kDa Y2252 St 732320 SDS-PAGE %4701
Semi-dry electrophoretic transfer cell (H A5 A2 T vk, BE)EHV T PVDF B (Immobilon™
transfer membrane, HAIURT, #H) (WM& 2B &8T L=, PVDF i £ 17kDa
GRPADT I RO T /MBI OPGEIZ L, SR = et (470/120/900, 77 74K
RAFA VAT LA, 15s—Frxo~—HlEH, T EHVE.

o, -7 07 4nimmo R

7 MO R 60 ml)% 0.02 mol/L. Tris-HCI (pH 8.0)i&#k T:iftr i, RPDF 308 % Lids
[Elkl= HPLC A4 5405 4 (TSK gel DEAE-5PW, 7.6 mm X 7.5 em, ¥ /—, HRL) T4yl
oo BBIC, oy - F VT ENLT TV ra% Sephadex G-T5(Z 7= T 34472, W) &
T VIBBL ., o, - YO 7Nl R R L TEL 7T 7 a2 ML T, Fil il Elo -
HO LT,

O~/ 27U (#10.5 mg) % PBS 0.756 mL [ZREL | FHOT 0 MEET V28 b (FGREE,
KMz T=w-Par|tlic, zwidaiifi—a—S—F FAZTHF (BAZLT (), B
B0 (B T ML, 20 Sl & i MO BN RIE LT o7, BINRED — MY ¥0F0s
B, 7 difs Fk FABP Loy, n ) DL~ O REIC U -

A L/T Oy EH

oy I O i P B 1 7 (P 6.25 g (24H ), il (1 pl) B LT8R O SDS-PAGE #1471V, Semi-dry
electrophoretic transfer cell (H A&/ 344 ZwF, BRDIC LA pizsENSY - 0% PVDF
Bi(Immobilon™ transfer membrane, H &IV R 7T, HR)ICERTL S, BIL3% O RFLINT#E
2 PBS C 1.5 Wil 7 0oX o7 L=t FiTvha, -2 07 Ak % 500 (R8I L7-Hikis 2 15
seLiz, TOE%, % 0.6 g/l Tween-20 251 PBS C2ETGEL., "I @y X0 a7
(T, BH)Z 1000 FARLESOC 1.6 ML, 2E1ER L7, Farpeolil, A—k72
AT T4 =L FoEHETTV, B EMEOE KIZIE Bioimage Analyzer System (BAS
200011, @& L7 v L, #E)IVERVE 28, BRP Do, o7V K 100 g KiEdH=00
HEEE R AL TR,

cDNA 20—

Z oo -7 17 e DNA(Unterman &, 1981)i1, 355 PCR(RT-PCR) (&I L05REL 72, oy, -
Ya S HOEDO Bl FiiD 774<—ELT. #FNF1L 5 - CCGGATCCATGGAAGAAG
- 3 (RILAFF 116 NE S - ATGCTCGAGTCCTGGTGA — 8 (RZL-AFF 527 1 544
(=AML ECHN 2 TS, #EO T O RTMD BRI poly (A)' RNA 1 pg #, T 714 ~—
0.25 pg. 20 mmol/l. MgCl,, 200 U M-MLV reverse transcriptase (SUPERSCRIPT™II
GIBCO BRL, LIFE TECHNOLOGIES, ##), 0.5 mmol/L ANTP, 0.01 mmol/L dithiothreitol
#{ir 0.1 mol/L Tris-HCI (pH 8.3) T. EI-Z M 20 pL, 427C, 2 B4/ Fas—ia L &
L= cDNA %, WU AZ7— @8RG (PCR) D= D28 07 74— (4% 0.1 pumol) £&% 12 PCR
BGE Nz . BORSZAER 100 pl. © PCR #1127, RS RE# (5566bp) O DNA &lFIIL, 157
¥ ik(Sanger B, 197N)IC X0 — 7 ZRHTEATV EDORFINT vho,, 77V cDNA T
B LT,

ZorDTRUNZ 08 E(ApoE) eDNA (MclLean &, 1983) 1. Gladstone Foundation
Laboratories (4227 7.-2-Z=2) @ J. M. Taylor K&z,




MEOFT AT OB EORISE

MiNOT APAT o RN, BEEREREES v (TAPAT O R0, . Wi oLy
e L7z

MEOIILFIARTOAREDE
MigO-FaATa-TE R, sEECLDEEL = (Gibbs 1970. Silber &, 1958),

HEEH L E

X TR M TR, M OB SELCESIZHL., oS X Z o EEHE
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ROEIVE-21ZH, 14 H BIZBWTHRBEEICH~T7Aa A R ZH T 52%IC{E FL TV
f=. —77. 13 HEMS 14 H BORP D a,,- 7V b~Lfd, TALE AR K Z D L0EFL

foi il s

FROANWEVERZICEOIFEF Do, -7 071) mRNALRILDIET

He Wistar 7O, T8, BI% ., /08, MU, WL, LB, M, iC oW T, a0
mRNA OFEBLOMEEFF A2~ (B 11A), FORER. ay,-7 07U mRNA [ZFRD 42
RERL TV, ST 2200 MK Z OB TOw,, -2 0 7) mRNA L~4%, /—H
A7y MEIZEOW SRR A W 1BICALE, 3 H BEBEKR 10 BB T, MilEDa,, /07
U mRNA LR Rehiad-7243, 14 H BlcB TR C < TT 2o e /K
Z WDy~ 7 a7 mRNA L-UbiE T0%ICE FLTUyv=, —F7, ApoE mRNA L4t 7
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Table 4  Body weights and renal and hepatic ascorbic acid concentrations on d 14 of control and
ascorbic acid-deficient rats’

. Control ~ Deficient

5
Initial body weight 1305 125x1]
Final body weight 199 +7 183 +17

nmol/g lissue
Ascorbic acid concentration on d 14
Kidney 204 =23 . foe i
Liver 840+51 102+6"
' Values are mean +SEM, n =4, Fromd 12 to 14, the control rats were pair-fed the amount
consumed by the ascorbic acid-deficient rats. " Significantly different (P < 0.05) from the control group
by Welch’s test.

fable 5 Serum concen.rations of testosterone, corticosterone, creatinine and uric acid on d 14 of
control and ascorbic acid-deficient rats’

Control Deficient

pmol/L serum
Testosterone 374169 509+ 8.0

pmol/L serum
Corticosterone 0.16 0. 03 0.74 0. 04*

umol/L serum

Creatinine 286x1.0 205+0.5
Uric acid 694427 843+7.6

' Values are mean "_'_':;Izh.L n=4, Fromd 12 to 14, the control rats were pair-fed the amount
consumed by the ascorbic acid-deficient rats. ~ Significantly different (P < 0.05) from the control group
by t-test.
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Figure 7 lon-exchange HPLC separation of renal cytosolic proteins of a male rat.  A: The
elution profile of the renal cytosolic proteins monitored by the absorbance at 280 nm. The renal
cytosolic fraction was dialyzed against 0.02 mol/LL Tris-HC! (pH 8.0). The dialysate containing
approximately 4.5 mg of protein was applied to an HPLC ion-exchange column. A linear line indicates
the concentration of NaCl in eluent. The eluted solution was collected by | mL aliquots, and the
fractions 14 to 16 were used for SDS-PAGE analyses. The horizontal bar in the graph indicates the
fractions 14 to 16. B: Results of SDS-PAGE analysis of fractions 14 to 16. The arrow indicates the 17
kDa protein,

| 10
| 7 kDa protein LDVAKLNGDWFSIVVA
I 10
Kidney FABP LDVAKLNGDWFSIVVASNEKR...
| 1) 20

t,,-Globulin EEASSTEGNLDVAKLNGDWFSIVVASNKR..

Figure 8 Amino-terminal amino acid sequence of the 17 kDa protein. The sequences of
Kidney fatty acid-binding protein (FABP) and «, -globulin proposed by Kimura et al. (1989) are
presented for reference.
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Figure 9 LEffect of ascorbic acid deficiency on the renal level of kidney fatty acid-binding
protemn (FABP) in the control and the ascorbic acid-deficient rats. A: Immunoblot analysis of renal
cytosol, urine and serum of a male (M) and a female (F) Wistar rat.  Urine was collected for 24 h. B:
Immunoblot analysis of renal cytosol of three rats in the control group and the ascorbic acid-deficient
group. Immunoblot analysis was performed using a rabbit anti-rat o, -globulin antiserum. C: The
renal level of kidney FABP calculated from the results of immunoblot analysis. Bars indicate means,
and the vertical line on the top of the bar indicates SEM (n = 3). Values are presented as a percentage
of the mean of each control value. * Significantly different (7 < 0.05) from the value of the control

group by Student’ ¢ test.
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Figure 1) Effect of ascorbic acid deficiency on the serum level of o, -globulin and the amount
of a,,-globulin excreted into urine. Urine was collected from d 13 to 14 from four rats of each group.
Bars indicate means, and the vertical line on the top of the bar indicates SEM (n=3 ford 3 and 10, n=4
ford 14). Values are presented as a percentage of the mean of each control value.

* Significantly different (P < 0.05) from the value of the control group by Student’  test.
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Figure 11 Effect of ascorbic acid deficiency on the hepatic leve

Y | of o, -globulin mRNA in
the control and the ascorbic acid-deficient rats. .A: Northern-blot analysis of total RNA from liver and
other tissues of a male rat.  Total RNA (20 1g) isolated from various tissues were separated on 10 g/L
agarose gel containing 66 g/l formaldehyde. RNA in the gel was transferred to a Hybond N'
membrane and hybridized with “P-labeled o, -globulin cDNA or P-labeled fi-actin cDNA, B: The
hepatic level of o, -globulin mRNA in the control group and the ascorbic acid-deficient group. For
quantifying the level, slot blot analyses were performed using 5 ug of total RNA. Bars indicate means.
and the vertical line on the top of the bar indicates SEM (n=3 ford 3 and 10, n = 4 for d 14). Values
are presented as a percentage of the mean of each control value. * Significantly different (P < 0.05)
from the control group by Student’ ¢ test. C: The hepatic level of apolipoprotein E mRNA in the
control and the ascorbic acid-deficient groups. For quantifying the level, slot blot analyses were
performed using 5 ug of total RNA. Bars indicate means, and the vertical line on the top of the bar
indicates SEM (n =3 ford 3 and 10, n = 4 for d 14). Values are presented as a percentage of the mean
of each control value.
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APAT O R T AN AR Z LB, ML FarT o0 A e 7 2=
EMRZIZEY ERLUE(# 5), ZOBRNS, TAIAV UK Z MC 5 T,/
7V mRNA LS AR F ARG DFAEL O I BRI Lm TH == TS ATAEME [ 721 A

b LB,




FAf TARAANE VR ZICLDAEZ L SIE
s DR BELEH)

H

FWBOT, TRAAE LV RBAZ IC L0 o ApoA-] MEBBE FIAZ LA RNEL, #
OIS TH 22D ApoA-T1 mRNA L~ 0 FAskE =Tl VOZ RGN C L, #3
HITH, TAZNE AR Z I LRI OB FABP L~ 54E F4% “EERVVEL, FORHI
BARS  3 T T Do,/ a7V DIFETH mRNA L ~SA23E Fealé®wpRmLE, TA2N
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Table 7 Serum concentrations of interleukin-6 (1L-6) and corticosterone of Wistar rats at 6 k after
the intraperitoneal injection of saline or lipopolysaccharide (L PS).

__F'Ealine_ B I_.PS

nmol/l. serum
IL-6 N.D. 297x1.74
pmol/L serum

Corticosterone 0.24 +0.06 1,50%0.31"

' Values are mean+SEM, n=3, * Significantly different (P < 0.05) from the mean value of
rats injected saline by Welch's test,
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Figure 14 Eftect of ascorbic acid deficiency on serum concentration of interleukin-6 (IL-6)
in control and ascorbic acid-deficient rats. The serum level of [L-6 was quantified by measuring its
activity to proliferate B9. Points indicate means, and the vertical line on each point indicates £=5EM
(n = 4). * Significantly different (P < 0.05) from the value of the control group at each time point by
Student’s r test.
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Figure 15 Effect of ascorbic acid deficiency on serum concentration of corticosterone in
control and ascorbic acid-deficient rats. Points indicate means, and the vertical line on each point
indicates =SEM (n=4). *** Significantly different (P < 0.001) from the value of the control group at
each time point by Student’s ¢ test.
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Figure 16 The hepatic mRNA levels of haptoglobin, «-acid glycoprotein {A('_ilf"}._
apolipoprotein A-1 (ApoA-1) and albumin of Wistar rats at 6 h or 48 h after the injection of
saline or lipopolysaccharide (LPS). These four mRNA levels were normalized by the
apolipoprotein E mRNA level. Bar indicates means, and the horizontal line with the bar
indicates SEM (n = 3). Values are presented as a percentage of the mean of each level of rats

injected saline. Means that are significantly different from the value of the rats injected saline
are denoted: * P < 0.05, t-test; ** P < 0.01, r-test: *** P < 0.001. (-test,
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INT T At ATE T o oIS A 007 35 80N oo 2 WZ 232 THY (Kushner 5.
1982), — 7. ApoA-1 ¢ 7 N3 (EEOEBPMBESNLHZ AT OEMWY L 28 A
(Morrone &, 1989), $E2#iTl1. ApoA-1 DIFETD mRNA L-=Ssbin 14 H O 7 A=z
MERZIZEME FL. 9D ApoA-1 WL FH Al 2R ELE, SBICARTH. ~Thy
HEAOMPRES LHL, 7A7 IO P BIEIME F3 52 5% R ELE, 260 2
ST UDIM P EDE(GL, FRERONFIIZ 515 mRNA L A-OEBIZEEL T,
FAANE AR Z HBITFRCORMER 2 2 < D s T 5 B A 25 H5Z kY. S HED
iR A B LS TR E 2 g,

AGP HEMCTYMIBI RN FE BN ORI S A28 Chhs, AT gaalis
W BEDBACEVI LN T HLILTE Do, FFRTO mRNA L~ 5587 Rl i e 5
LY EHTHIEERWELE, 723, AT T 6 MO ODS Fuh% 14 HMO7 2201
SERZICEETOAN, 25D ODS Zubha 42 A7 AN BRI BAlr s
WTH, IR, AGP, ApoA- BLOT AT IO mRNA L0205 6 RGO
T B ARIZE B T A LA ML T A (i ).

77 LEHEROMBIR S THhD LPS i3, UER A ST A IS E A 058 £+ 207 —
R OMMETEYE LS B b o Lo TRIEME Y AP A2 (TNF, IL-1, IL-6, /> %—0A%. -8,
ALZ=BAX 10, A F—T xn g/ ) RTEE IR OFE 4% 1 K 585 (Rietschel 5.
1994), Lowell % (1986) , $5L(* Sharma ©(1992) i%, =7 AR5k - LPS 44 5. 35, F
BETH AGP mRNA L—~<78 5L ApoA-1 BLRT A TIO mRNA L ~ULE F437 -
FHIETL TS, £, Schreiber & (1986) 11, FILL KiE48| &4 -4 KM Th % turpentine %
TYMIBG T DL, R TONT R BE0 AGP @ mRNA L~L# ESL. 7
73D mRNA LASABME FF A2l 4855 L T5, 27, Wistar T ke LPS £ lep #
FLELZA, I TOANT R e BT AGP @ mRNA LV HGSNE L. ApoA-]
BLUETNTIVD mRNA LARE FHAZa 3L, CHEDE RS E L ShEsl. A
S AR ONTFBTORBL S S RA L. FATNE K ZARBIEH SR 845 & 7
RIER(EDBRETVSEEZ NS,

TR OTANE A BBIEE 7 HB T TICELUE FLTWEDIC L T AT R
HBLTAGP @ mRNA L~Ubd EH-E ApoA:l BLUT7 AT mRNA LV DIE T, 12
H B EARNZ 3B RSH 2 -, ZOMMNR T hIL, 7 A A S SIEED L0




FRBEZMEHL TODEV DL, SO E T2 THIBIL TS Al AR 752 2 o AW
RAEMFIZIL, 1L-6, IL-1 38L0¢ TNF-a/e ¥ OB GEMS 1542 it F-OORER AL~ ekl T
DS N TEMEWIEE% 5| & =4 (Kushner 5. 1982) 5. 2154 T TORBE
RIZBOTHLMRR B AR SO 1L-6 Ths (Van Snick 1990), =7, M1 H4o
DIHNTREN T, RIEMN A S A A OB B AN 3 B SN OB T ChA S L F o
TFAMEOEM P B EIG, AT or il 70 LRSI 2R D 1L-6 IR 7
NAINFASFIRERIRPFEL R RO T T ol s T ORE [L-1. 1L-6
BLUONaarFa Rtk TERESRAT SR HG I T V2 (Marinkovie & Baumann
1990, Baumann 1990), AGP M= 7670 L 2880 1L-6 SRR, TL-1 52 tei 33
FOTN2ANTFa(RIEERIERS, IL-1, IL-6 BLOZ AL FalRic L0E0RE MRS
BEINDHZEAALI TS (Won & Baumann 1990), 46, Wistar 5= LPS 2w BEE PN P
FLIZEZS, NSO TL-6 BEBLUaAFaRrTu BIER FHLE. —F5. ODS Sl
ICBEWT,. TAAAE A RZ Izt ha FaanFafFBEYN - H4+a-kmbi Ty
(Horio &, 1985) , KEXIZATH M=\ THERL L TVVE, 2T, 7RI L RS 215
TR B AGP @ mRNA L-A0 | Ao, ZhaanFafRR [L-6 BAr{EL Tuy
DIV TRN T 2701, Mo 1L-6 BLUSTyrO T8RS L amF = 1{ | CdhAHm
NFART O DORERREL, FOREE, fE bz 12 0 Hino Ly LiGe, 14 [ B icidxdt
RHEHC R L TR ZIFCHEIC LHL TV, ZOWEMNE, TAIAL AR S IS 1 (L6 720
DRIEEY A RAA RS NN FalROFELENIC LT, T Oy "2 DR
BLAHIHISH TS ATREMEAURIB SN, 20Tk, TATAL LS A ek i Rl L7
NBZ5 | ZRIL TVBIEARL TS,

ATEDRERDS, T AN AR Z M o TL-6 BEB LY oz LR e
E3L, EMTORMIAY <ol O BB L8 45 a e R a T, O 44T T 5
iA1=, Winklhofer-Roob & (1997) e B TORBEL A8 E 42 L fhi5 1t filfi > 9% SiE A% #
T2 FERIMEBRAMESE (cystic fibrosis)DME |- 31T, M DOT R R 1L-6 ..
Y AGP Dif HEEIEL DI AT <1, FORER. 7T ALY L REBIES 11-6 3118 AGP O
BENCIE, AR VMO TEE T DL AR L, COWIIT, AR TOWFZENR, ODS FyhRrhk
VOTAANVE R IRAREBI I IGE LT T AT A O A B RE A TR 1A 1 H ) ST
WFIE IR DL mmEh -,
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BB ATNZBT, TR VR Z I IFR CO RN 2 2 2B O tHE T-38 85
B, OB, ZVaanFa Rkl IL-6 OMmP R L H45- 45w Ice EZCAEITIL,
TAINVEARRZNED 11L-6 O P RED | H 25| XL TOARMEBI ST 5= L%
HINELTz, IL-6 X, HERBI U wro77— BUESFMIL. 7r5F )4 Ak Bz M, A
VAL, )T R, W R, T MRS LT B MRS OB A AR CR B SR ALA
(Akira 5. 1990,Hirano &, 1990, Van Snick 1990)., 7 A=A MK 2 B 1L-6 DT
L H T T DWAHD VM A R 2T D Ic, TR R K 2 W0 LA 1
2 1L-6 mRNA L</L%&J{ <7, 7. 1L-6 EWATRIEMNICHE RS h, IR RICE LT IL-6
DR T RBLZH K TS IL-1pB LT TNF-a® mRNA L~ o0 T 2

KB B LB 1

e Wil

HE ODS Tk (K 140g) 1X, 7 A2/ R & /0y B A K (IL KA DT AIVE % it K
(L THREBITALD) 252 - K Z0E: . KA (7RLE VR 300 mg/kg W, 1) &5 2 /=%t
MABEDZBEZ431F, 14 HMSHEL-. ZZBEOMBHSR R T E%MEE 12 H H 2G4 oyl




LiHhaD T, 12 H HLEE I Z I R Z RO B e 2 BB - 5 2 Dol EOmBEOR R RAEE L
7

WIBIZ LD RE R, RIS 30 g/l 7HRbT7%2G1 9 g/l ol A% % . 30 o ] o 1
ER 2N, £0% 500X g, 10 20Oy led5m o 40 I ER AR 7=, WrEa e O FErR %k
i) RPMI1640 55 20mL C2ETEV Y, — O #E#EE 500X 2. 10 5 F1ARE /o i 1 I L e
(FIOT 7=k FEn) ZR MU=, IR, RN B, DMk, B e st Ui, B
CITHHA R R THEEL , —80C CIRIEL T RNA Btz By 7~

RT-PCR %

HIMER, BMIEN~ /077 — LU M50 RNA Bl . &2 2RI, T
PO RMER, MR~ 07 7 — 28 PSSR L 7 RNA 1 pg #, oligo (dT) . s (GIBCO
BRL, LIFE TECHNOLOGIES, #30) 0.5 HE. 20 mmol/l. MgCl,, 200 U M-MLV reverse
transcriptase (GIBCO BRL, LIFE TECHNOLOGIES. Fa), 0.5 mmol/l. ANTP{(GIBCO
BRL, LIFE TECHNOLOGIES, #3#), 40 U RNase inhibitor (HTPFERL, R0 . 0.01 mmol/L
dithiothreitol #5{r 0.1 mol/L, Tris-HCI (pH 8.3) T, RIGZA R 21 pL, 37°C, 1 BiIE IS L=,
kL7 cDNA # PCR O7-%0 F#ir FD 7T FA4~— (% 0.1 pmol) &+412. PCR K ISEME I~
Mz, BRFE M 50 uL ¢ PCR #4177,

7>k 1L-6 ¢cDNA(Northemann 5. 1989) GO 780 s Fitit) 75 A< -¢L T, ¥
b’ CAAGAGACTTCCAGCCAGTTGC - § (Rl FFE 8L b 102) ~ &
TTGCCGAGTAGACCTCATAGTGACC — 3 (RZL-4F1 670 75 694 (CAHHT R 2o A ) 2 L
7ok IL-1p cDNA I DO =B D Lttt FHO 54w — L LT AL L B
TGATGTTCCCATTAGACAGC F (X2 LA F F 148 v 5 169) & & —
GAGGTGCTGATGTACCAGTT -~ 3 (RZLAFF 400 /s 420 |- 4 iAo T
TNF-« ¢cDNA (Shirai 5, 1989) #i D 7=5 0 Liid FHiO T 54 < —+ LT ¢ CALTAL B -
TACTGAACTTCGGGGTGATTGGTCC — 3 (X Z L # F F 955 / b 979) £ & -
CAGCCTTGTCCCTTGAAGAGAACC — 8 (RZL4FF 2157 /6 2180 [ ZAH AR A7 A/l 3 2 o
=. 721 GAPDH ¢DNA (Tso 5. 1985) Hil O =@ | b FDTFA=—LL T, FNEH 5 -
GTATGTCGTGGAGTCTACTGGCG — 8 (X 7 L # F 273 & 295) L 5 -
sATACATTGGGGGTAGGAACACG - 3 (RZL4FF 694 76 T16 3 E 1A RTINS 2 (PR
B, ENTHORIGERSIC VT, SO BIIREER I 15 Sl — % L=,

i e

RE ERER. FIRFO7RILECBRE. RS SUFBEOILFIZTO
R

SMIIFEET AN BR Z O YUK, Bk, BRI, B0 7 220 R - (i
HEBLOBIBOINF AT o WEL#E 8 (TRLE, MEOERES LN 14 1 B ONF ik -2
(7807,




14 HHDOMWOT AN BRI, MM < TRS HTHEICEFLTWE, —F.
Mg Bl RIROa N FaA70 BRIEIL, FLEOBAL P L~ TR = TS E

LTy v,

FAOANWEVEBRZICLIEIRTOA L 2—O/F 6 REOD T

WHFIZ BV TIL-6 mRNA 1, B ek, e Sip st OVEFIRE, 00, TMOEE. R, MRS LR
PEO A REETRILEN S, Bk, EERE P s OV I, T, T, RS . I i s
WAVTHEE, MIlED 1L-6 mRNA L-~3L | m 21t Aoz roT=0%, BT IL-6mRNA L~<0 1t b 5

Hﬂ-’iﬁ"‘f?’:{ﬂmtﬂd’ﬁifﬁ{?H'¥'THJIL'J.¢*E-.'..|:5‘f—LTL‘a"’".[ﬁﬂ 17).
[L-1BLTE TNF-a? mRENA (X, BELf=d<Tofiust UHEE TR S, e - i s
BV TRC BB R B -7 05 miiem TENGDLZ KERERBEIN -




Table 8  Body weights, liver weight, adrenal ascorbic acid concentration and corticosterone
concentrations in serum and adrenal gland on d 14 of control and ascorbic acid-deficient rats’

Control Deficient
Initial body wt, g . 138+3 _]-i!_‘il" g
Final body wt, ¢ 219+73 214+ 4
Relative liver wi, g/kg body wi 46.710.7 45.7%1.0
Relative adrenal wt, g'kg body wi 0.183+0.010 0.214 +0.002"
Adrenal ascorbic acid, umol/g 26.9%22 1.7+0.01*
Adrenal corticosterone, nmol/g 544+29 152.6+25.8
Serum corticosterone, nmol/L 1.1%£0:3 0.8+3.]

' Values are mean=+SEM, n =3, From d 12 to 14, the control rats were pa'iral"ud the amount
consumed by the ascorbic acid-deficient rats. Means that are significantly different from the value of
each control rats are denoted: * P < 0.05, Welch's test: ® P <0.01. Welch's test.




Figure 17 RT-PCR analysis of interleukin-6 (IL-6) mRNA from control and ascorbic acid-
deficient rats. RNA was isolated from adrenal gland, and the resulting cDNA was used in PCR with 1L-
6, interleukin-1f (IL-1(3), tumor necrosis factor-a (TNF-a) or glyceraldehyde-3-phosphate
dehydrogenase (GAPDH)-specific primers. The amplification products were analyzed by 5%
polyacrylamide gel electorophoresis and visualized by ethidium bromide.
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L6 13, MENLRRIEPES A DAL D—2THY, FORBRIT IEREIFIC I IER IR
TG, KERT, ERE IR — T ookl [L-6 mRNA OReH%3t24.7 o
ME LPS & f 3 LIRS IS FRRC I8 L - 450 v TF O mRNA (B 0 8ETHH A
IEH RFIZ I BRI TEiedo e, £ 2C AR TrE, IL-6. IL-1835.5 108 TNF-o @ mRNA Ok
HHERT-PCREEZ M2, RT-PCR #:11, B RO SIS T/ —H o T oy L0555,
ML mRNA 2R 5o ki cas,

IFRTHL, HERTRIMEO — 2 THEZ o7 — KA 1L-6 2FEAS Bvou77—I FOMlC
BHDDT, TAANE AR ZWITIE O LTI T 1L-6 ORB LML #0858 1L-6
L7y —2 BB L TV HIF AR T A AV EORBEES R XD T e T
M7z, L L2is, Mo 1L-6 mRNA it J§-<7 HTRIFMIC B TOAE R LR
DI ZAUSH LT, Zyhc LPS ##8 5 UEBAIC, fiBROISICIFRI- SV T/ — S oy
MET FaBRiEhaL <00 IL-6 mRNA B3 {EET D400, TG IER I LU AL
EMRZ IO 1L-6 BBLRSMOMBI_H~TELURV O LB NS, F 2T, TAIAL
MeRZNED 1L-6 O |5 A%, X OMIBGHD U THERIC B L b O Thah AR+
DIEHIZ, HIMER, BIFEE M OB, B0, P, i, AR, (OB, B OB
WT, 1L-6 mRNA L~A2RiELE, FORR BIFORICEBTHEAY: mRNA L0 |-
ARBIERESNE, 2B, AR TIE 6 MK ODS Ty F 14 H O 7 A LB S (o LTV
D05, 25 @D ODS Fvb# 42 A MO 7RI MR Z I LSS o AR O R G- m
T IL-6 mRNA A8 ERIDBIEHIERL TV GRREXR) . ZOR NS, TAIAE L fil
KZWgDm ! 1L-6 BED L5z, LA ELRITIC BT ORI MOW KD H 5L TS A
HEPED ARSI, 2720 4 Bl <=Ml 3 X LA O S TOT A R Z In LD
[L-6 ftfs FOREOTTEBTFETHREMLEZ NS,

W, EARANT, TR RS MR ICTRE T8 THY . O M i oy e
(CHA~TH 1000 a0y, BIBME O /o LB, 7 AL BEORERINY I A it
Vi HMIlEL TSI TV (Dilibert, Jr.o, 1983), £7-, BIW B EUMIBCEA-E2 (ACTH) ®
B GCHEME ACTH O i B < AR A L AL ZATTIEC I, BIRBO T AL E L
L3 50-60%IZ1% T L(Sayer &, 1948), @I BUE AR HHME MR~ 7 A= L1 B O
DAL BIEAME FH 525 M6 TV 5 (Aleo & Padh 1985, Finn &, 1980), X512, O
BBV TTF s bR — % H L TR—30 ATy PRELHIL B RS HA




M, F= BN X T — R LB R — I O AR L IS IC BT, TR A a7
77— ELTIER 2220850 TV (Padh 1990 » 1991). —OLNCT AN E AR X
NOMBEICH T, IL-6 BEROL (LA RoR 7= L RBRZE .

7IPREMZBWT, BIBEBDOAT AR BN AT TL-6 #sT-4 1L-6 TR
ETORHABBEINL- L0, BIBEHICBAY VoL Fa. FOELR> ACTH ZoT
28 1L-6 A —R2U DB CENRT A e REA TS (Gonzalez-Hernandez © .
1994, Pith 5, 1997). AEDFER, TAINE R Z T, BB BROaLFaRzToL
bLALTWE, LES > T B2 Ef sl B LS4 CaEb L7 2 WE MR Z LS M
WAATAZAT O BED LR, BIBIZHEOT IL-6 OFEESEESh-E L. aAFa2270
YDEGEBMEEES N TRZAONE L,

IL-6 i {= 1D L#EIZIE o-fos serum responsive element %> NF-«B DFGE O A TEEL .
1L-6 ERERICHRIEM YA A THS IL-1BBELETE TNF-alt k> TFORE N E RIS
(Hirano &, 1990, Akira &, 1990), #Z°C, Bk, RS LM 3 L O RS, B8 IR
TR, i, FRR, o, /DD B MRSV T IL-1B3 L T8 TNF-a® mRNA L b -0~ b
ZAHBELET < TOMBRBLUMBE CTRILIN, £ 260 Y LR 1 SO RE - L
T, RBICMOLHRE THL MBS MR TE<RBL T v, LbLeA s, POMEEHS |\
RHZEBW TS, IL- 1B LT TNF-00 mRNA L~/ FATA L8R S 1r F0%(F L Ao
2o ZORGHRDE, TRAANE U BRZHEORBIZHBITS IL-6 BB O THEIC. IL-1p3 L8
TNF-a® B 532 b O L BRETIIEZ TV,




F28[ TR U EER Z I LA A #
NV EBLFORBEESHBLCM P IL-6 F288
D _EFIZ x5 BB H o B 288

H &Y

TAANEPRRRZIFTE, TFRO TR o 35500 AGP @ mRNA L~Ad EREREL
MIC IR DA FaRT o BER R3320 R 0, FHEEIRICB O TasFazTmns
DEELEDN FH RSN TRID el 2R L, iR L= L5 AT R al s s 72 AGP = T
D LPNNET a2 F a2 NSE R FEL, HepG2 R EDIFH A MBI R R IZ BT,
TNANF AR (FRY AT ) OFME T e BL 00 AGP Ofts FAE B4 N
DIEBRMBN TS (Baumann 1990, Marinkovic & Baumann 1990. Won * Baumann
1990, Reinke & Feigelson(1985) 1%, 7y MIF ¥4 A4/ 4B 545 L ic k> T IFEO
AGP mRNA L-bii LRA5Z-G8ELT0A, LEB-T, T AWK AR Z ORI
BOFANTFAZRTRDEGRO LR, Fhi o TRIA M parFazTa #ED |- H
23, IFRIC BT DRy Sy OB EEh A5 | X4 TR E 2 b,

R AT T, BITD IL-6 mRNA LSABTRIAE MR Z oL FR4+5-%
WLz, TAANE AR Z RACIEA 2 ELBITIC BT IL-6 i TORBEAERIN. O
et 1L-6 WEED SHIH 5L TWA R REM RS, oM d TL-6 MO - 555 1T
DENEMS L RIF(NT R/ BLD AGP)DOBHE FRBOFER L8| X L T Aol
65,

I — s DR 7 AV EORBEEBNC I AT A WK OVER S AR5 -
T INAaNFafFOEAERETHLHEVIHE, WLEBY T 1L-6 #s TRBBO7 R0
EXMRZICEDTTER RSN M — ORI THHLOIEME, BB OIFEOBEMIZFH L
i

AETIL BITHEIL AT ODS Ty bl T, 7R VRS ORI T OREIz oL
TREHTL 7=, 37205, ODS 79hbhan U RITA ML REE A FREE OB 0T, 2h %
NEahIZABELT AN R Z ORI, 2L T, B s AN TR AN - L9578
FAANE ARRZAZEDBM S 2 e TORBEE® S LM 1L-6 BED |78,
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EBA*

HE ODS 7vb 8 P (T 130g) IZMITHE I FHTEF TV, 285 8 LD ERi24Ti-7-, 20+
SCDZyMIEARRE, RARELTHIET NIV A 9g/L, Zra—2 30g/L 2ESAEARE . THE
TR EL, FWlH®, ThEhoTy b T2 o fe o £ e (AR T AL
MERAK(EM CIMEMA U D) & 52 1 REZREE, WA (T AL 300mglkg HILE 1) %
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Figure 19 Effect of adrenalectomy on serum concentration of interleukin-6 (IL-6) in control
and ascorbic acid-deficient rats. The serum concentration of 1L-6 was quantified by measuring its
activity to proliferate B9 cells. Point indicates the value of each rat, and the vertical line indicates mean
of each group. Sham, sham-operated rats; Adex, adrenalectomized rats.
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DML FaART O BELIER Tz, LEENioT, TR LR =S (CLAH 545
DREZREBIC, PRELMPOINFaRT o BED ERIZMEL TORNEEZ B :
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MY HILAREN TE/= (Baumann &, 1989), L7>L. Baumann 5 (1983) 1, MITMHIL=
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MRS TS S, —B0CCIRTEL T A /LE Rl O M5 L1 RNA Bl - Bu v
HEEH AL EE

I3 TS MBS TR, ANOVA ([ZE->THITLE, TRAILE U RER S OMED F
A DSOS, S RBEE 7 AL Al o2 BED LRI o el 27T~ 7. BE T
TR FELDESITH, ABEELRZ O LSO R RF2—F 0 ¢ BiEd V- BEm
T FE LW IBEIC, O LI -7 = F O/ IE(Aspin 1949, Trickett 5. 1956)%
Wz, ARZEOHIER. P4 0.05 LLTFELTE,
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GE, HEBLFBOZ7RAOIILE VERE
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FOLHOREIZE FLTVE,
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Figure 20 The hepatic mRNA levels of haptoglobin, a,-acid glycoprotein (AGP), o,-
macroglobulin, heme oxygenase-1 (HO-1) and interleukin-6 (1L-6) of control and ascorbic acid-
deficient ODS rats at 6 h or 10 h after the intraperitoneal injection of saline or lipopolysaccharide
(LPS). These mRNA levels were normalized by the apolipoprotein E mRNA level. Bar indicates
means, and the horizontal line on the right of the bar indicates SEM, n =4 (6 h) or n = 3 (10 h).

Values are presented as a percentage of the mean of rats injected with saline. ND, not detected.
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ZvhZ IL-6 2853 58 IFBI-Bi1Ta 1 F R ar', AGP, a,w7uu/) B L08 HO-
1 @& mRNA L~bin ERAZESIGR TUA (Geiger &, 1988) £/~ TR o= T
HBLENAGP = 70 Lo Type 1 1L-6 AR B LT Type 11 1L-6 [GERISIATE(EL
(Marinkovie £ Baumann, 1990, Won & Baumann,1990) , £f-a,-w2Z07 o7 s 70
LHE L Type 11 1L-6 JGERISNAFE(E 4 S (Fujitani 5, 1994, Wegenka 5, 1993), Type |
[L-6 Ji B ACAZ 1S C/EBPR / NF-IL6 25656 L (Ratajezak 5. 1992, Alam 5, 1993) . Type 11
[L-6 JGEFACHIZEL STATS / APRF 53§56 4 A(Fujitani &, 1994, Wegenka 5. 1993)-~i-.k
>T, TORBETOWTEEELTHIERS TLATHRFISA TV, S ETID, TAaAEL
R Z i IL-6 MR LH-L TR0 AMMS B OBBL S BNER 57
B TE AT ARB T, IL-6 [T FOM = T BEABFRINALBBLA TS
TR AGP, ay-77esuar ) (Geiger B, 1988) 35L08 HO-1(Mitani &, 1992,
Rizzardini &, 1993) |22V T, FRAAAE A EEIA 64RO LPS #5258 F8 4
PHIL D E o2 Z it L=,

fa AL RL TRV LPS O RiE RLERRZEM T 2.5, 5, 10, 100, 1000 pglkg
IRHIZOVVTRRN L, # G- % OEIEL 6,10, 24, 34, 48 BEIZ W TERB LA W ht 72
LE AR A - L AREBITEE XN o, 20RO 1L-6 O MG FHIcMLT
b, T AN A EREITRGC L T A2 b3 ed ol TR E ORI [L-6 Z4rLi=&
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MME FTAZLE2RWELRE(E2E), N TR arv i, ~=alro a2 o 0@l
OREEA L, AT OGS RIS e T DI L6, SRR 7R fi BROOFE i A3
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TOMER DD, a7 T VAL, IRAEETY MORPIZERICTF{ET AL 2L TR,
BhHRE~OMELRF o TWHA, EMCEZRICH Y 354 22T/ (Swenberg
1993) . oy, -7 BT VAAT, MEETTS/ KROEH97 /A UIRrE TR FABP (o> THM
\ZTF(ET 5, T FABP (1, in vitro THL A LS T D004 HTI6NTE (Lam
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L ~ADOEWNE, BN ERBROL D Thof, BtES S22, BT B O RIERIG
LS T R T- R B KEERD LV ETIMFI S 45 R, 2o M P RESER 45— B
PN HOREHTHY, gl s FTREVAF RSN Tl P iELs L4522 30 D5
AT HTLHD, LML, TRLORBMIMT 0T BIE R RIENC ERHEVITE F3 548
BRI DT, 25T, AtEMicEEsh, AMNY 7 BORRER




BI5 IL-6 O PWELRELIELZS, TAINE RS 2L 116 R EH L (2
FAM) | WITIZ5175 IL-6 mRNA L~ut, FRLT GBI EES 1) 1L LOFEEE, TA
AEERCZARME Y, BN S s T 0 5 ), VI RIZEBUNT, RAERFO 4 s 2|
BUELTWBERbAE

Yz—=F (Lunec + Blake,1985, Oberritter &. 1986 ) A% 3K B (Olusi &, 1979) /¢ X
DRI DO BF T, Bl Ac =Tl boT AT LE ARERIE S F LTS L5 LL
MHFGIL TV, T2, FyhioBuvtd. LPS(Yamaguchi &, 1995) 87 L /¥ — 500 %A |
MU THHEAZ I (Nakano & Suzuki 1984) #8555 R, M. BIREA 207 20 L1
ARBIEE FT 3283845 & TV, Benito & Bosch (1997) iX, EA-Ev T LPS 28 1
TDEMOT A NG MR T+ b8 L, ZALLOFE RN, RN CRAER A
BB O ILT AN VEBHRESNAZ 2R LTEY. 7 AT VE AT RAERF (TS h s #
A TS AR TS, £7-. WD 9% AiE 4 #e JU T 2 S 14 BEHESE (cystic fibrosis)
DBF TR MPOT AN B 1L-6 31518 AGP DPIEITIL, A BF2 0 NS E e+
DI ENEITH S &7 (Winklhofer-Roob &, 1997)  ERDIM P 7 2 1 BRI FE 1 F O RE
BRI TERADTL00, ZORRIHERNORER GO THS IL-6 BL0AGP Ot
BT AN EOBINAYE FA45 affEME2 R TOBLLHIT. ODS Fuha Bl vE A
RO REL ST LD THS,

WOl B BRITB DT, A MU 2T R L Ml ORI S U THE S S TE Tl
2. Tebbe ©(1997) 1%, EhDITF /4 A MWV IGERRICEO T, AR - L EE X,
= IL-1afs LT IL-6 ORI BORIA, 7 A2 CBEMIC LV ESh s - b4 5L
Mufioz 5 (1997) 1%, Eh® T g KON THS Jurkat Mifa%E H T, TNF-alz k5
NF-xB Oift (b7 Aane i+ 5= %m0, L, —hbi VIO R RO
A THY AR TRHRON R REMEL TERT 5012, S6A5RMALECHSS,

ABFEOFRER, ODS FvhoBunT7AaL R Z IR O BN s T
DRUBEB T D LN MBIl (F2EE), O, MW TL-6 BIED |5 (B2 i)
BBIRSNI-ZEG, TR AR E R, I TL-6 AR - 45 kot T
BRI OB OME T-REAE R 5 Al RS ESHE, — 5. LPS £ Gzl THRIS
RIEWFITIL, LPS OUER A 5k« REROD v 207 7 — 2 RO MRS TEN A X 47 i, ¥2H
7T — VORI AP IA S RIERBRL o B IEDRAT 4 — 5 — i IS5
(Rietschel &, 1994) , ZOR IS A RIEMEY A A 13 . IL-6 . IL-6 DFELZH BT 5
[L-1 & TNF T&hb, 2OHE, Eic 1L-6 OFEMIC L TITFED 22 2 /S 2T E 70O 5
BlHVEET 5 (Van Snick 1990) .




FAANA AR IZ WD 1L-6 JIEO OB E R o200, TELZMIRCBSED
1L-6, IL- 185X TF TNF-a) mRNA L~ 2 HE L=, FOf5HR, B2 il 0E T 1L-6
itHm T-RBOIH#ER LS LPS IS ERRN, T2V AR Z 0L TL-6 = T3
RO LER RSN EOERTICEBWTOLRThH-- (B3EE 181) ., 640, IL-13s.LT8 TNF-
a® mRNA L ~iE, LPS ¥z G EE 1L-6 CRERIZ B 4 72ifds T L M350, 7 Ao LE M
KZWREHCE, BB ESORELZT < Tofiis LS TEE L2 i, L EOFRNE,
TAANEARERZ L, IO BMERS A il s T-OFRBRER M 1L-6 #ED 52U
VR T LPS B4 EHEL AN, OBRBICEARBILME TR TOHADOIG RV,

IL-6 (32 E TS LA YE PR S, RIEN2 X OISR B 1= 2V TOREREN
af LGB TE25 I, BBINIARL ARLBIM AR AD [1-6 s FRBICH 58
BEBESH TS, Zhou 5(1993) 11, FyrDRICBRA ayZZ 258, anFarTur Bl
F IL-6 D ED L3520, BMBEMILAI TSl 1L-6 BIED LA TF
WD 18%ICE FiaZla@MELE, ZOZEME, ARLCABNREZIERTO 1L-6 s T3
BOLENRI /R, Mh 1L-6 RER LH 3522010, BN COavFazsarOiEf
B FHEZ STl P FazxT o BEO EHGAEZSEBDhS, ARLAAMRED IL-6 O
HEXEDOFH I SV TITEEAWRZ RN EZN, IL-6 BRI RER TS E
BREREFFOLLWI R, KERBRED, KFRT, MWicE0TTrRalE A ERZICLD
[1-6 #{s F-REOJUGES RN OMIAIZIL, 5% 2O RIERG SO I Rb6
DUFFEHS LB TIh A,

AWM FROFRERTIE, TAINE B RTELV ODS FoybMIBWT, TAaAE AR ZIC
LOIFBED AT R e BETR AGP @ mRNA L~23 ERL, ApoA-1, T3 585 Cay,
a7 0D mRNA LSADBME F 4522 R0 EL, @O IL-6 mRNA L~ ERH-45Z
EHRWELEZ, 26O s T RBBICH T 57 AaNE A BOEH R ZHELIC T HITITELR
Tl TAANVE AR ZE IR 2 T T B0 T IL-6 B T-ORBLF RS,
TOfRHE, P 1L-6 BED ERL, ZOZERIFROEHEN Y 7T OB A B ST
HofREME S REN T F LT, KFETRBE A HEL LA VT hbRIEICE G545
LD ThHoElEME, TAINE AR ZIREREHLRO RIS IZHELL IR B THD Z LA
AR,




FHO6E EAY

BiEMIZ TR A LGSR TERV ODS Fyvba T, TANE B - Lo s R
HIME FRBZMIKL A CRITT A4y, BEECIolOMICHOFL TV T A LE
RO ATRRES RVET IER B ELT,

1. 6 WD ODS 7 M140g)% 7 A=/ SR INEEHEE (O Z BD A ESIN(300 me/ke) i
EHECAHRUBE) D2BEZ A Fh 4 14 0SS L, TR ch 5. TR, 5%
IR N B L M D5 o R IE OB BN < L2 T AN AR E | L0 B A
HE AT 54 1TkDa D& <2 HIMEEAE FL, MO 36kDa #7320 1
BEDS ES-L ) 2TkDa 7> /S HIE L TN 73 BN E FHA2 bRV ELE,
mifH o 27kDa #S2H L, FO5 T-H4 X5 HDL O 8K 78R4 28
Tihd ApoA-1 Tz v EE Z2 D ApoA-1 O P EARIE L, FOE NS BO
M+ ApoA-I I BRIED 53%IZ{& FL TV, #ZC.IFi® ApoA-1 mRNA L~ L%
BIELEEZS, BRI ~TRZHT 40%ICE FL TV, Z0LX0 ApoA-1 s 7O
5N, MBS ED ROt L EORSENS, T AN 8K F W T
ApoA-1 mRNA VANARE FIaZ4c->TlH? ApoA-1 BENRE F35oLh0RMHA
n, TAANE OIS ApoA-1 mRNA A0z 5 LIEOBETR L
LTWhaZEMgmEhE,
TR 2 AFET D 1TkDa #2 2\ 2HO T/ KSHhEH0 16 7 /BORSH|IE,
T FABP OFé—HL T\, £2T, BV OB FABP B4 EL-Lms, M
FICHE~TRZMT 53%IZIE FLTVWe, Bl FABP 1. OBk TH Do, L a7 b
L THBABET » b ONFIR /& ks, P io s, Rz detth s 88, 20— '
IR0 RSN TR B T 22 0 2l ThD, FZ T Ml Doy, -2 1 r
TV RERFT LTS, B HA~TRZ BT 52%ICE FLTWE, ZOMROIFEO I
Uyy-Z A7V mRNA L~ULid, RZBICHBOTHEINED 70%I0{E FLTWE, UL EORE R '.
e, TAANE AR Z LS TIFMIC BT Ba,,- 7070 mRNA LASABE FL.ZO |
ZEDVERBICBITSEE FABP RIEOK FA5| XL TWAZ LA R EN -, |




ApoA-1, a7 TV BLURT AT, WTFERLIFB T2 S A th~ ritiEing
TUS /3T RTHY R BN B A4 S A K THS LPS R turpentine DE
FICLOFEOMPBIELSE FI58MM& 2B ThHhD, F2C, FohO it it 2t 4
FNTHTHY, DI RRFZRINANT R oE 5L AGP OIFBETO mRNA L
AR DT AaNE L BRZDRBAP, KO NI a5 TR AGP o
mRNA L~/EEGIZ12H Bic ER- LIS, 140 BiniiT M ol i pEo 2.6 &
W=, AGP 7 3.6 fifICEL TUvE, Zd%, 14 H BOXRZBICBV T 70 E" 2 O 1 P
EBERATDIEERRNEL, fiBO 72300 RS im0+ 5 36kDa O iz <
VRN T R o o ThHEMRL -, £, RIEMSAHL2THD TL-6 O ch T
ZWETI2 0 HEAREIC LA LAY, 140 B THBBED 4.8 510 LA LT, X600 Fik s
RN ELCHDI NN FalF DM P RES 14 HHIZKRS BECHBIED 4.6 (&1 L5
LTWE, ZbDIENS, TAAAE O RZRIEIEL, HAHMRO BIEMEO RN O
BELThSDTiEiv L HEZE LT,

o

R, BRI . 35 1 O B (R P AR Tdn 2 IFF IR, TR A, . i T IS
PIEIZETS 1L-6 mRNA LA RELLDA, BIFICBOTOR, TAIAE RS
(ZEY IL-6 mRNA L~ LR LTV, O, KZ OB O Fax 70 i,
ERLTWE,E£IT, 79 hORIB ML LB EIC W THMIT L, FORE . BRI
MIZBWTH, FRIZBITaTh abe> AGP. Apo A-1 BLUTF L7 ® mRNA L
DT AANE AR ZI\ZIHERBIER T e FRICBBEN -, ok, BIBHILT Y MoE
WTHTAINE AR ZITLES IL-6 BIED HABBENE U LOEENS, TRAILE
CBRZRFICIIHITHI BT IL-6 s FORBNENINA - LimrSh i TRLE
ERZIEOMYP 1L-6 WED LI T BB TO IL-6 = TORE FHA T
N TERh ot £, TAINE MK E - LAITEMOD A~ TR/ oE % AGP @ mRNA
LV OZEENT L T, HERIOIRA 220 33, TR VR Z A 1L-6 OFEAA RN
DIECLY TNEDOEBE LHIETOWADELEE L TVA,

I

|

VA LOFERDG, TR R Z RIS ILIFBD 7 R/ aEy AGP, ApoA-1. TAT I |
g,-? D7V BIURITO IL-6 O T RBBAER 45 L4 H0MIc L, “ b0 s T-38
I
|

BUCK T D7 AaNE A BOEH SITAN THLL, BIEL L TF 2 E 55 R o
DR T RBR AT SHE LA R4 T LN TE, 2 T ALY R Z Rslciim e 1L-6
BEAR ESRL, ZOZ LA FO a5 <2 B OB A TH X4 TV A AIREMER R -, FL
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