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Summary

Zinc (Zn) is an essential trace element and a cofactor of over 300 enzymes. Various symptoms such as growth
retardation and dermatitis are associated with Zn deficiency. In recent years, it has been suggested that Zn deficien-
cy causes alteration in the biological defense system. To investigate effects of Zn deficiency on lungs, we examined
morphological changes and expression of TNF-oo mRNA in the lung tissue after high pressure exposure to oxygen.

In the present study, two special diets were prepared; a Zn deficient diet and a standard diet (0.01 % Zn). Seven-
weeks-old SD strain male rats were fed either on a Zn deficient (Zn-D group, n = 16) or a standard (Control group,
n = 16) diets for 5 weeks. Eight of 16 Zn-D rats and 8 of 16 Control rats were exposed to 2 ATA pure oxygen for
5 hours (ZnD-O2 and Control-O2 groups). Then, determination of the number of white blood cells (WBC) and serum
CRP level, histopathological examination of lung tissue and detection of TNF-o expression in the tissue were carried
out.

Severe pathological changes such as congestion, destruction of alveoli and the appearance of inflammatory cells
were seen in ZnD-Os rats, suggesting that Zn deficiency reduces the threshold level of oxygen toxicity in the pul-
monary tissue. On the other hand, increase in TNF-oo mRNA was not detected in ZnD-O2 animals, although severe
damage in the lung was observed. Further studies including localization of TNF-oo mRNA expression within the tis-
sue are required to clarify the mechanism of the synergistic effects of Zn deficiency on the lung lesions caused by

inhalation of high pressure oxygen.

*FIEHL | BRI H &R 1397 - 1 (7 350 - 1241)

ok TR B R IR AR = LT R = A8 38 (T 350 - 0495)
ek FIAEH 55 LA IR I LT A A5 38 (T 350 - 0495)
sk (TR | HORARIS X VG 3 - 25 -8 (T 105 - 8461)

— 133 —



MWsh (Zn) 1%, 300FEBHL. LOBEREEICEG 5% L, BRICE > TRITRBMETLHETH 5. ZnKZIFITIE, K
BRECIRERY, BB, BM%E, AMBET 2 ESRERPASONL LML THE Y L Lads, Zno
TFHAEEIIMETH), L2DERNIIALS ML TS0, ZnDRER R ZERIZHR B I AL IEREOREFITIEIAH 2 M
W%\, ZnldAEERBEHICOBES L TWwA I EHMON TS, ZnRZKETIHEGAIH T2 IMIUESMET 5 2 &8
RWsNTwb, T72, ZnRZFCIE, BBMEERT L. S, ZnfR2584 3 2 &l 2 1 iR A apoptosis
AERITILIGERT Y LaLads, SNSOBSRE ZInKZRIA SN D BG4 L KB HEHOZLE o
BLAZ oW T h, GRS 23TV v,

& BEDIFN - PGB EREE TS E MR 2 RIS b 72 ) fki T LB D bo T/, —MBILRFDHERZR
FEMIE (air embolism) DI TIE, FAUEEIE T T 100% M35 2 0L S 2 i@ E % (HBO) 2 2%ibN s, b
DA, BRERHFIRIS2WVE ) RBEFEIZEIN TS, FREBIURELR EOERNTZnRZD LIGHRZ
REEICH BIGE, W AN LTRSS T 2 BMEAME T L T B RN H 5. 20 X9 RIREEIZH 2 BEDH
DIEBHETTWR AT &, TORIWERDHEE 2WEBEENDH 5, S 512, WAEREEMRIE I, Hild®%E % oxygen free
radical ICBEFTE XN B Z L1274 b, Cu-Zn SOD (Super Oxide Dismutase : SOD) (¥ Znl#¥ETH b, L72d> T, ZnK
ZIREBIZ DL, ZOWEHICHEZ RIZTWEENH S, L, ZnRZIZX ) SODIEEIE T 5 7% 518, BRFEFHR
REDHIANDOERFII S HICHmIN D 2 PRI NS,

InRZ OB 5 LR HEENOZELZHONMIT 5720, 7y bE2HWTZInRZETVEIERL, MioZit
RS, A LERICHGEE L 72, S 512, RIFETIXZn R ZETVICRIEBREBRZE TV, T0Z{biZonT
LY e yA

EKERHE

InKZ AL RO RO A L 72Y, BHERIXZo/RZE100 g%720 10 mgD Zn 2 HEM L7 b D TH %,
RHE 105 g~115 gD 7HESDRIES v b2 Lize ShOEMIN Ty —IICAR, ZnRZEF 72138k T 5 08 i
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Fig. 1 Compression- decompression profile of oxygen exposure.
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B, K& (1 ATA) T35 CTHIE L7z WETB X CWIER T2 56050H, 7 v PORELZBIEL, WEREDSZR

WZ ERIER L7 WL T 2056 24k M, Bz — 7 VBT TTRER2SHIML, 5ol 247y, %
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JEREHMETE L 72 8L % Control - O2& L7z MIKEIZZnD @ 8PL & Control d 8VEIZD T b $R1fl & M i % 47 - 7z ZnD
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Table 1 TNF-o primers

sense primer
5-TAGCAAACCACCAAGCAGAG-3

anti-sense primer
5-TCCCTCAGGGGTGTCCTTAG-3’
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Fig. 2 Changes in body weight (n = 16, Mean £ SEM)
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Fig. 3 Serum super oxide dismutase activities (n = 8 Mean = SEM)
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Fig. 4 Photomicrographs of the lung (H-E stain).
A: Control Group left in Room air (Control), B: Zn-deficient group left in Room air
(ZnD), C: Control group exposed to 2 ATA oxygen for 5 hours (Control-O2), D: Zn-
deficient group exposed 2 ATA oxygen for 5 hours (ZnD-0O2). Hypertrophic
Change in alveoli was seen after hyperbaric oxygen exposure at 2 ATA for
5 hours (C and D). Appearance of many inflammatory cells and destruction of
alveoli were seen in Zn deficient rats after hyperbaric oxygen exposure (D).
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NS ORERIEAD SNt orze TR, ZnRZLTHE LM HEMThHo/22 LI0L b, Ldis T, AER
THW/2ZnKZT v b (ZnDB XV ZnD - 0p) 13 Zn K ZIRIEITIZ D 545, FIEA R TIE S L WAEED Zn /K ZIR1E
ThorEEZ LN,

WL HES X ORIELC & % air embolism O {E#EC I FHIE BB — OWFB: L 2 b0 ZO¥4, B#E% D L72HBO
A7) LIEAI RIS 2 2 LML TWS Y, HBOW, —MbRFhE, # AR & OB K
R OB ZE E T O HR R TR 20 B0 F 72, WP - FEBIESOBEIC X o THFRARE ARV BB X, H
anoxia DIRMEIZH 5 720, BFFENFTDINDL . TORE, KAE FTREMICH: 2B EBRERALITS 2 LIk
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