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Hemorrhagic shock (HS) is an oxidative stress which causes intestinal tissue injury.

Heme oxygenase (HO)-1 is induced by oxidative stress, and is thought to play an
important role in the protection of tissues from oxidative injury. We previously
reported the ileum to be the most susceptible to HS-induced tissue injury site in the
intestine, because HO-1 induction is the lowest at this site. We also previously
demonstrated that glutamine significantly induced HO-1 in the lower intestinal tract. In
the present study, we investigated whether glutamine pretreatment improves
HS-induced intestinal tissue injury in the ileum by HO-1 induction. Treatment of rats
with glutamine markedly induced functional HO-1 protein in mucosal epithelial cells
in the ileum. Glutamine treatment before HS (mean arterial blood pressure of 30
mmHg for 60 min) significantly ameliorated HS-induced mucosal inflammation and
apoptotic cell death in the ileum, In contrast, treatment with a specific inhibitor of HO
activity, abolished the beneficial effect of glutamine pretreatment. These findings
indicate that glutamine pretreatment significantly ameliorated tissue injury in the ileum
after HS by inducing HO-1.



(BREHAL - 1)

[ERETES ¢ RIEESES ¢ & &t
2008 “FJE 1, 300, 000 390, 000 1, 690, 000
2009 “FE 1,100, 000 330, 000 1,430, 000
2010 4FJE 1,100, 000 330, 000 1,430, 000
R
I
ik 3, 500, 000 1, 050, 000 4,550, 000

WHIEoET « BRER - BRAETE RTPIBIRIES

P& 053 F - #E : SESRIEBIRES: - RERIET

F—U— RS EE, A2, ARNVAER, KiE, TRF—32

1. WFZERRAA Y WD 5

SRR ETF ORI LY | SME - Filv
WD il 3 > 7 005 OFFAESRITE L
< ELTWs, L, —H, &AEITHK
LT, Bl L BERENMEE I
Bacterial Translocation (BT) 234 1L.
o FE I D JAERIPRANTE VAL & D, TEE
{EARIEMID L 0 it S e A b A %
BE PRI R LR e RIER LA B Sk
L. BRI ZEa R4 MODS) 125,
Br, HEEOIIXT > Mtk g v 7 €T
VERARR L, fRAE%, EIG CIBE Mo T
WP —=T XL RIEITH EHe X, MODS 23584
THZEEHLMNC LI, ZHET, BTIZ
X L CEIRIBAREIC X D58 integrity O
MERFS, M/ MR 5 D e IE 72 EMRIB S
T&7, oL, RIERDTF L2 D15 R
BEIX 720N, & 2 CHPE RGN U 7 B Re T
TEH & FLOIEVEE R % OF SR DB A% BT
DIEFRIL L THEL TOD DO TR E
ExT

2. WHIEOHK

TIMBO—FETHD I NE I TN
T/ BTHLNBHEEBEO TR EZWET D
Z LB, 7 Conditionally essential amino

acid in critically ill” Ex bR TW5,

Lo, JVvE IV OEKEHEIERDO A =
ALFH LTIV, bivbivux, 7 v¥
RV DEREE S Y T HSRELRFRE & Bk
JEMEFNC KL WBTAFLIE L, ZOfEH, HEAEMR
HOFTHERETHOTIHRWNEE X, BT
(ZxE9 2 87 LU AR 2 B8 LR o |
A HAEL. BEEADFH~DELZHAL Z
EEREME LTARFEEITo T2,

3. WHED Ik

WEPESDZ > MM/ V% 2 2 (Gln:0. T5g/kg)
Z i LRI OHO- 15 38 Bl & s Yu a2 C
et L7z, £/, Plf - iz kv 7 v b
ks a v 7 HS) BT VEMER LY 3 v 7 i
WZITNE IR LT, IBEEFEICHT D
IRERGE LTz, v a v 7 T v NI, Gl b
(GLn/HS) ¥, ¥RHE Z 45 5 L 7= Vehicle/HSHE,
GIniZHN 2 CTHO-1DFEHIPAESL  tin
mesoporphyrin (SnMP) Z#5-L 7=
Gln/SnMP/HSEED3REIZ IS T, TV H 2 v
(GLN: 0. 75g/kg) ZHS 1 BfRIATICRFHIREL 0
5 L, 2> ba— Ui i S5 Lk
DOFMi & i UT=Sham ratZz AV 7=, #F4BRLE
e 0 BRI Z BRI L, RIEVEY A S A
TNF-a, iNOS, HLRIEMED A - A > IL-10,
PEAEIKF-ICAM-1, VCAM-1, LT R h— AiE
{5FBel-2DmRNARBL 2 IE LTz, 7o,



myeloperoxidase (MPO) &M & i ERYL (s T
A ERIEE 2 ISOLYR {4, activated caspase—3
Yt TT R h— v AR A B LT

4. WFFERR

Mt o » 27 (hemorrhagic shock : HS)
IZPEDRIE A R L AIZ X B X G EE %
FRoT < BIELT USSR R A LT
T5, ~bA X7 —E-1 (heme
oxygenase—1 : HO-1) I~ L3 ROAEEEZE T
HY ., BIEA N AREE T HEREICIBVT
MFIC S S, MRERITE< L& 25
nNTwd, BHEEEHELIZ, 7y MM = v
7 BTN OBEEEICBO T, H-13HICH
NFF RN D D Z & PRI OHO- 113 e P
B Z L AW Ls, AFETIE. 1B
BHEEH L TCZEOFHAERRD LN TN D
sy (6ln) ZHAWT, H-1AFE S
7273 T [EI G OHS AR H x4~ 2 2 R %
BE L7, ZOfEE., GlniZEIGICH-1E [ &
LT, £7o. HSET /L TldVehicle/HSHE
(238U THIAN L 72 TNF-01, iNOS, TCAM-1, VCAM-1
mRNA, MPOVE T, FHARPNAFHEREL, 7R h—
A MR AIG In/HSHE Ik L, 1L-10, Bel-2
mRNAZY EH-L7=, L, 2 H0%HIT
Gln/SnMP/HSEETIZIHIA L7z, LA LEX D GIn
ITHO-1OFFE A LT, PIRIE, LT AR ~—
CAERERE L, ik 3 v 7 Ik D
MEELLETH LB LN,

5. E7pdEFam LA
CdeERm ) (7 1)

1. Arimori Y, Takahashi T, Nishie H,
Inoue K, Shimizu H, Omori E,
Kawanishi S, Toda Y, Morimatsu H,
Morita K (2010): Role of heme
oxygenase-1 in protection of the
kidney after hemorrhagic shock.
International Journal of Molecular
Medicine, 26,27-32. (#wif)

Kanagawa F, Takahashi T, Inoue K,
Shimizu H, Omori E, Morimatsu H
, Maeda S, Katayama H, Nakao A,
Morita K (2010): Protective effect of
carbon monoxide inhalation on lun
g injury after hemorrhagic shock/res
uscitation in rats. The Journal of T
rauma, 69, 185-194. (it h)
Suzuki S, Morimatsu, H, Omori E,
Shimizu H, Takahashi T, Yamatsuji
T, Naomoto Y, Morita K (2010): Re

sponses to surgical stress after esop
hagectomy: Gene expression of heat
shock protein 70, toll-like receptor
4, tumor necrosis factor-a and induc
ible nitric oxide synthase. Molecular
Medicine Reports, 3, 765-769. (&t
A)

Morimatsu H, Takahashi T, Matsus
aki T, Hayashi M, Matsumi J, Shi
mizu H, Matsumi M, Morita K (201
0): An Increase in Exhaled CO Con
centration in Systemic Inflammation
/Sepsis. Journal of Breath Research,
4, 047103 (online publication). (%
i)

Umeda K, Takahashi T, Inoue K,
Shimizu H, Maeda S, Morimatsu H,

Omori E, Akagi R, Katayama H,
Morita K. (2009): Prevention of
hemorrhagic shock-induced intestinal
tissue injury by glutamine via heme
oxygenase-1 induction. Shock, 31:
40-49.. (&EFA)

Nishie H, Takahashi T, Inoue K,
Shimizu H, Morimatsu H, Toda Y,

Omori E, Akagi R, Katayama H,
Morita K. (2009): Site-specific



1.

induction of intestinal
hypoxia-inducible factor-1a after
hemorrhagic shock. Mol Med Rep, 2:
149-152. (&FA)

Takahashi T, Shimizu H, Morimatsu
H, Maeshima K, Inoue K, Akagi R,
Matsumi M, Katayama H, Morita

K. (2009): Heme Oxygenase-1 is an
Essential Cytoprotective Component
in Oxidative Tissue Injury Induced
by Hemorrhagic Shock. J Clin Bioc
hem Nutr, 44: 28-40, 2009 (#&#HiH)

(Fa¥R) Gt 310

Toru Takahashi, Kazuyoshi Inoue,
Hiroko Shimuzu, Hiroshi Morimatsu,

Hiroshi Katayama, and Kiyoshi Morita,

Protective role of heme oxygenasse—1
induction in hemorrhagic
shock—induced intestinal tissue
injury The 10th Joint Scientific
Congress of the KSCCM and JSICM, 2010,
March 3, Hiroshima

mff . b, BT, R
sOHEEESR, A i, Al OB 7
VX FHO-L R A LT E ARG
FOIEMALZ0H] LS =2 v 7 %%
DI ERRE Z BT 5, 5 16 B AAT
VR R UGS, 2009 4 11 A 13
H.

ST 1 O =74\ S O w2 NP S 2 VA L
sl L ARE OB T MHimE

va v 7 BGEREICH T S Heme
Oxygenase—1 (HO-1) O iaf#Ezh &, &
24 [8] H K Shock "F&x#82x, 2009 45 A
30 H. 4Rl

1.

2.

(}E) GF21F)

s M. E—m K.
N N S N LI i R - /AN =V -]
Al i AR &l R (2010)
VB I THO-1FHE A LT H KRG
P R OIEVE LA I L it = v 7 1%
DIFEREZ®ENT 5. = FhFo v
78, 13, 65-68. [E2EXEFHAL () .
GH0).

EE W, bR, AT, HEEE
&, R=88 Al i &kE R

(2009) : 2 F L AEHAHO-1ZH ML =
v 7T & D BRI R OTEMEA L 2 il L
HLE & R#ET D, = K hST U
78, 12, 61-63, EFKEHR B, OR
7).

(Z Dfth)

R—b_N—
http://www. okadaimasui. com/

6. HFITHERE

2

(1) WFgEfRE

Jrill % (KATAYAMA  HIROSHI)
o] (LIRS = ] LRI e - HE R
g8 %5 : 90161067

R0 itk

AME 72 (MORITA KIYOSHI)

] LIS« KRB o SRR A A se Rt - 2
2

WIEEE S - 40108171

W5/ #+ (SHIMIZU HIROKO)

R LGS « R - REMFSER
WIEEE S 80423284

E k& 18 (TAKAHASHI  TORU)

] (LK REFJRBE - HEHE
WF9eE %5 40252952 (H20~H21)



