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e AR ER T 508, ZTNLISORECITEEAETE (30 mg Zn/kg filkh) SRISGO K E & OB L/ pZ b%
MR U7, Fiz, IMTE AR B AR P SRR L IR EIRAF T D2 E DR S AT, IRIT, DSS I RFIEIZI1T i
FERRGR R Z DB A TR D ERAAT o7, WL DMK Z IKHE (5 mg Zn/kg ikl MZD) £7- 1T EEAATE (30 mg Zn/kg
Akl ZA) LU= oo Hf HE SN E A R L 72441 2% DSS K A& -2 52 T KO KIBREZFHR LIz, S YLty
& —¥ (MPO) i&M: ., Disease active index (DAD (LD RIEDFEEZFML . SHITHE I KEIEARRIZ 1T D TNFa FEA %
RE LT, BERZENZ 21T, MZD BEIZ DSS KGR ZIIE LT IRRE TlE, DAL A= 7 OfE R Z 35175 MPO & ME &K T
TNFa PEAIZHARTHEEIC LR LT, —F ., ZA BTl DSS 528V THHE EZ: MPO IEME K& O TNFo 2EAEDHE N
X AL -T2, KIBRDER I TOROEFIRIETIE, MZD BBV TH BRI O RECBEFEI - B 13 70< |
N8 EREDRAF A ARG DIRIEICH D EE 2 DD, Ll DSS AW TRIGRAFE LG E DI, B
DOHEERRZIZB W TERDLVE(L T %4 B2 L2, MZD T, _ERIOBESEOBREITIER ThHZ L5 X
He, MO FITaE RITHBL CODEEXDIENTED, ZNHDOZ R, IBROFIEFIEEIHIT D701,
BN RO TH R ERE RO m T E5 2 bb,
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DOFHIIZEY | B D High R Z IRAEZVEH T 5 F 4 Al HE
IcLiz O ZORBETIZ RS FERECR R R
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B D R BRA IS RIE AL S ED LRSS
NTW5, EZTCIORGRFIHRET VREHNT, 8
FEERN R Z S KM DRI A KIAT TSI
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AIN-93G I3 7 /Ul AkZ BEEL LT, #ligha 0. 5,10 &
O30 mg/kg & IR AZ 2L 7R U=k VR L=,
A RN AR EHE I CIIE R EN R 57280, #ifh 30
mg/kg USNEIE B IS pair-fed #2720, 7F S #ET
EBREATT2, T E#% 4 MO EZBRBIEBUM 0%
(ZRRRIL, MG R E SRR EARE T DL EBIC TRiH B A
Rl

figd) 1 BRI o7 n s ThH T T A%
>V (BrdU, 15 mg/kg (RER) 286 5-U 7= (BRSO E
KRR ORARE) 2 AERLL . BT BrdU $iik% Vo s e
EATHZET ERGIR A R L7, /MG KB
DI DN DN T, EEAICT AHfafE S
&IC BrdU BEPESEFE 2R H L C, T L LR o HEFiEh ke
DSHEEMEICRREIC LA A 52 T DI a iRt Ui, &
7o TEAL B R IR O Iz B D IR 1-& LT, Bz
fal & Db D DEFELISMN TG R 72 RS 2 B, [FIUHL
DALY 7 D% Camoy [HE WK ClEE
#%. 1 M HCl ZANZ2 THNEE K THEAL 72 DT Schiff 7t
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ffigh 5 mg/kg ka5 2 THRIEOHiEH K ZIRAEE L2
Tk, HDHNEX R EL CTHighA 30 mg/kg fAEIEEE
NEZTRED “BEARE LT 2 BT %, Mg n
B EAHEL Tl PSR E AR LT, L% 2% DSS
Kz 7 BREIGZHZECEDRIBREFHR LT, REE1L,
FEOMRE OMAEEZFREL L= EE W= disease
activity index (DAD) © ZFH_DZ L CTRIEDIREAFEML
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T YLAF U —F (MPO) IEHERIETHEEBIT,
TNFa FEAEIZ DU TH ELISA kit #HWTHIEL 72, F7=,
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Table 1. HSATHIIR AT 4 WHRIE T LIS G OT Y Mg #ign & &

ZD 5 mg/kg 10 mg/kg 30 mg/kg PF
pg/dL
53.5+19.4° 66.9 +8.4° 143.0+£6.7% 167.0 £11.5° 184.8+21.0°

BTV + FRHEAEL L ORLIZ (n=6) , ZD [3HINRZ £, PF (3 ZD (2% 4% pair-fed £ (Bpkh o sESn i A1

30 mg/kg) R, JEFORRDEMEIIIE BEZNHHZE%~T (Tukey-Kramer test, P < 0.05) ,

WKAHZ vk (n=6)
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Disease activity index (DA} 3£

Fig. 1. REEAEHRZ (MZD, 5 mg Zn/kg fih) & OVMign 7 /& (ZA, 30 mg Zn/kg filh) 7 M350 5 DSS #¢ 5- FHit 2t

THLERRET T L EL T DSS R A ES -4 0l
Ph/R Z DEBELEFEILTZ, BRI RZ CIIERED
IR TITE IR EIEININHI G L ORI EL DT, s
F LR R R E T A I R A I E T D 173 R
LT DR FE SR K Z B (MZD) & AR BHE B (High 72
JERE, ZA) 1A | BRI AR LD A LT (Fig. 1),
BRI 2 I R A U CRe i g
RZWDEISTNHIELEfER TED T, L% 2% DSS
ORI G- 35T 1ECHEBREIT o1,

FEHRLL T, MZD BETIE ZA BEICEE R DAL O A B HE
b3 fEsB 7 (Fig. 2),

F7-. DSS #5- 7 HEDOFEMEEEIZ 517 2 MPO TEME
(Fig. 3)1%. EHLOLORETE DSS # 5 CHEICHIINT D
RN BlEESNTN ARG EED RN
MZD BED I Toh -7 (Fig. 3) .

EBIZ, MZD BED F T DSS ¢ 512 X DA B An b AL
H TNFa FEA DN EIZ2S 7 (Fig. 4), DSS 28 5-
L2 HERE (Cont) T MZD IZHWT ZA TEAEA &
WA A D37, LU REECIX DSS #5.12k%
TNFo FEADH BN MER TE o7,

Two-way AMOVA

20t Zinc {Z) F=0.0072
g Time (T} F=0.0010

15k ZxT P=0.0038
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Fig. 2. #JEAESN /K Z (MZD, 5 mg Zn/kg filkh) M O
Fe /& (ZA, 30 mg Zn/kg flkh) 7 M2 DSS Z#¢ 54 TD
disease activity index (DAT) DFEHFTIZA L, EfE X TFIMHE
+ FEAEHZEL L ORLEZ (n=6),

F7o, YR EY CD8” LRI U ER e &
DG AR A Gt U R PR R 5 & S U 7= S BERRT CfF
BRI RN 2Tz, F—F&FECTEB LT Y b OFER
% 7BfELC Ussing chamber % F\7=#% B RRET, WE %
PR 2 35 272 5 7= 73, TER I MO8 LY @i (S RE R
THBERARIAON 2T,
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Fig. 3. WXEHEN/RZ (MZD, 5 mg Zn/kg filk}) K& OV
Fe it (ZA, 30 mg Zn/kg filk}) 7 MZ DSS Z#5-7 H#% D
AENGREIRD myeloperoxidase (MPO) V{4, FAEI X EXME
+ fEAERAZEL LU ORLTZ (n = 6), TAXUAZ 1T 555l
RNCH BZEHDHZ %277 (Student’s t-test, P < 0.05) ,
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MZD TO & B IO HEFERCpa 5 5 S OSBRI IE R C
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WhHEEZDHZ LN TE5, Peterson H @I,
lipopolisaccharide (Zx 32578 60J% R DL AR A3
JEDHESH R Z THBSNHZEZRLTERY, AFFEORE
RE—HLTWD, —77, HENREDORAD 7T Te<| il
PRI OB NG ST SRR RE ISR B A RIS O ek
a1 IRL TR, /% R B A BRI 50
EASZ DHEREZ FEILASHZ LA RL TS, MZD (230
CHEMS TNFa, BEAED DSS B 52 LD B m=e, %515
FEIE MPO JE DI BIER S 722 &35, MZD 1351
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Fig. 4. B SN /RZ (MZD, 5 mg Zn/kg FkE) K& O
Fe /2 (ZA, 30 mg Zn/kg filfh) 7 MZ DSS & # 5-7 H %D
RN Z 3517 % TNFa PEAE, FUEIT - + EUERR
LU TRLE (0= 6), TAZUARZ TS5 A &
ENRHDHZEE7RT (Student’s #-test, P < 0.05) ,
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WrsE C il A En 2 I E 352 & T, AR TR D I RE A
W T HZEL ARETIZRVINEZ ZDNDM, EIRZEE
BRI DRI L iR A R R I E =4
—L O DJRRBIIEL DB MET T D0 EN DD, Tz,
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Summary

Zinc is involved in many cellular functions. We previously found that zinc concentration in serum was
strictly regulated by dietary zinc. Severe anorexia was found in zinc deficiency induced by ingestion of
zinc-depleted diet. In contrast, marginal zinc deficiency (MZD, 5 mg Zn/kg diet) did not develop any apparent
diseases. In this study, we investigated whether dietary zinc level modulates epithelial functions including
proliferation and responses in experimental colitis induced by administration of dextran sulfate sodium (DSS).
Male WKAH/HkmSIc (3 weeks old) were fed AIN-93-based diet containing 0 (zinc deficiency, ZD), 5, 10 or 30
mg Zn/kg diet for 4 weeks after acclimation. Pair-feeding for ZD was also performed to monitor an influence of
food restriction in ZD rats. We determined bromodeoxyuridine (BrdU) incorporation and crypt fission in
intestinal epithelial cells as well as serum zinc concentration. There was no significant difference in BrdU
incorporation and crypt fission in intestine between the groups. However, serum zinc concentration strictly
depended on the dietary zinc concentration. In the second experiment, male WKAH/HkmSlIc (3 weeks old) were
fed AIN-93-based diet containing either 5 (marginal zinc deficiency, MZD) or 30 mg Zn/kg (zinc adequate, ZA)
diet for 2 weeks after acclimation. Serum concentration of zinc was almost one-third in rats fed MZD rats
compared to that in ZA at this point. We investigated influence of MZD on DSS-induced colitis in the same
experimental design. The rats were administered 2% DSS in drinking water after analysis of the serum zinc
concentration. We measured disease activity index (DAI), myeloperoxidase (MPO) activity, and TNFa
production in colonic mucosa in MZD and ZA rats. As a result, MZD enhanced DAI, colonic MPO activity, and
colonic TNFa production. These results suggest that MZD exacerbates experimental colitis without retardation

of epithelial barrier.
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