The Effect of Long Term Administration of
Ammonia to Duodenal Mucosa
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TIRBEBOIEI, Helicobacter pylori (Hp) MAE ST A L BHSA TV 528, FORBEGITE STl
e, APIRTR Hp DEAET A7 vE=TIEAL, 7vE=7 O+ B HECHEFHSBCRIETHEYS ,» 28
WTERE L. 27, BBYATT v RS DEBRWTIEBEREAEREL, 002% T vE=7 3y AROBRERE KY
REEH (NEE) FTHB L. A5 7 ¢ v 200mg/kg BT, HBETIE+ 8B RMIORE 2 BB 7D » Fo b,
TvE=TRERTREACARORREEB 1RO bR, FEMFMCET v E= 7 BB CRNBIECE LIRSS
DTNV FNROMBEEEOETARD bR, KT, 0.02% 7vE=TK% 17 A, 27yARIU3+ A, BOEsL
7y bERAWT, TV E=T7O+TIERRBBIC RIS TRBRENE L BRCEE L. #51, 27 8 TIREL oot
5, BESrATH HBREOEIOHL, REBEDCET, MECEWY, METLEDOIHER X7 Y 2 VBEOBEER
RO, +ZHBHEOCEMUEELAZbhL. BCHEEOBEIOFWIL, HEERS LT Y S BMBOELET
V= — VBREORENED L Z ENREREE X b, EREE, + BB ERERECIIEBRIWUOTIED 2L
T, B+ ZHEREE» SO BERBESWBOETHIESTELHEINTV D, F2T, 5u» MM+ EBERRAPIER L
ERBESWL RN L. ZRSBNEDCHR, BBIES L7 r 2 & 75 v 2 v (prostaglandin, PG) #Iuc & 2 KIE b il
Lz, 97 0.01%6 %7202 002% 7v2=7 3y AFERLAVT, 7VvE=TRET (L L 2BE8»&H L. 7vE=7
BEFTIZ 0.01% S LT 002% OVWFROBE S EBSBCEELELIIRIE R e - 702, WEBFIBC & 5 EREE S
RIERCTFRAIERCET LT, ¥z, 0.01% 12k L 0.029% 7 v % = 7 LB O 2B RELE 4 WL A+ 5 E i 2
Abhfc. 7 PC IR I 2ERBESWRIETS 7 v e=7HEHR, SBRBECELLABCETLIVLAE. 51,
002% 7vE=TKE17 A, 2/yARBIV3 A, BOBELLS y PEAWT, BROE(LAR L. EETEC -3
ERBESURICE, TvE=7H51 7 A TRABERLRED, 27 ALUBTHEELET2®E» 7. Utk h7ve=7 &
BEGEM+ ZRBRE» S OBRBES WY EEL, BEFARELET IR I EAHbhsitat. ¥z, ZOERB
BWEOETIREBOBMUEEET L TCED bR, ThHDERMS, Hp BB L - T, BHEMCER®DT v £ =
TREXLERTHZ L, THEBEEYEREI R, 74 v By Ud &3 R ESEORE L A+ e

PODERBESWEELOEBITIECL), T oEBEBREDEE—RE/ VBB EEL bAT.
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Abbreviations : H:E, hematoxylin-eosin ;. Hp, Helicobacter pylori; NSAIDs, nonsteroidal anti-inflammatory
drugs; PAS, periodic acid-Schiff ; PG, prostaglandin; VIP, vasoactive intestinal polypeptide
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1. EBRHY

4% 538, t63E 150g @ Donryu REEH T o b (ZWH T H+—
v, B AW, TYESTHREBIKBAKELT
0.019% %7k 0.02% 7 vE=7K (Fdt, kR % 3 » AE%
EL, ABHCIAEKEHKIRAEALASDT » P 2B
Fr. E o RREERAOE (L OBEITIT 0.02% T v =T Ky 1 ¥
B, 27H, BIUO3r BRI wicBEREH L. 70 b—
EOFKEIZ—BH 50ml T, FEENLT vE=THREFL
HBEOMICE IR DRIE) T,

1.5 &

1. ToisBEBER

BESIC#E U0, 0.02% 7 v E=T7KE 3y AMEE LR
5., VY AT T § v (ER{ER, BH)200me/Kg % 724X
300mg/Kg % B FHES Lz, EHSUBERRIEY L2 Y
GRYE) 1.25g/Kg OMEEERESHC L AMEB BB L T+H24E
Brmbl, BEEMSAcYRLE. BEIERBER
(mm?) 2T L CEBH (ulcer index) & L, 7TV E=THE
BLRBRETHERN L. ABRMNBZEORK 10% sr< ) v
ZTEEL, ~<bhFv) v . =t 2 (hematoxylin-eosin,
HE) sta ¥ & O3 = v #E B -Schiff (periodic acid-Schiff,
PAS) Hefall TRBZIRT 21T 7.

2. 7vE=TEHREOTHBHRCRETHE
002% 7vE=7K%¥ 17 R, 27 A, RIV3IrAREL
15y PEREWTRE L. UBERAR, YL x VKBTI
B, TR e R L, BRERAEN TR L. RRNE
BOH% 10% &A=y v (FX) KTBEL, HEREYBIk
WAT OB I EHEBRPWBR T 7.
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Fig. 1. Ilustration of rat duodunal mucosa. Measurements
of the mucosal thickeness, the villus thickeness, depth -of
Lieberkuen’s crypt and area of acinus in Brunner’s gland
is illustrated.
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Fig.2. Diagram of in vivo system for measuring duodenal
bicarbonate secretion in rat.




798 H

WELALOOINEROR L D E Lz, | BERERS ML RE
L8R, ERBESWERAMTHDCERE I A%
7 v v v (prostaglandin, PG) ## & L7, EBERIBI+ 3515
o~ 72 100mM HCI (54mM NaCl % i % Tz L) &
10 FEEA LIz, ZLTHRS BTN LEE L -BEEERL, 2
REERBEIWORIGEHIE L. PG RI¥IZ16, 16-0 2+
-PGE, UNEFEER:, KIR) 10pg/Ke 2 THESHL, £ 0% 288
HIEREE S WORIGHRE Uiz, Fio, RIGT LR 30
HERBESWORTIEEREIWEL L, B8 212 PG #
Bk 2B OB REE S WOBTERMECK I WEL L.
0.01% 7212 0.02% 7 vE=7 K% 3 ¥ BRI ELES » b
KA LTHEBS I PG e R It 7 ve=TH#H
S L2 ERBESWAORFOEE Y L5 i 0.02% 7
YESTRKEISA, 278, BIU3yr AMO&HEES L
727y MCEBRIBY B Ie o (K 2).

0. ¥EEH=esbsn e

BRI TEHE L EREE TR L. BbhtT — 20 2 B
DHEBEHBIIRIED 7o t BEEX L, p (B 0.05 KD
BRCERBED Y LHE L.

Fig.3. Gross appearance of lesions in the proximal duode-
num treated with cysteamine (200 mg/Kg S.C.). Image in
(A) of the figure was taken from a control rat and image
in (B) was taken from a rat administered 0.02% ammonia
for three months (B). Note that no lesion is visible in
control rat (A), but clear damage with ulcer is found in
rat treated with 0.02% ammonia (B). ‘Arrow indicates the
lesion in duodenum.
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1. 7oE=7EABSOTBRAEERICRETHE

002% 7vE=T% 375 AMBE LS v + O+ iBME
CRABNCRELRDeh o1,

YATT v 200mg/Keg 5T, MBETIR+ZEBIC
ARMRE X RO - (K3-A), 7ve= TR ERT
BN BREIBEAF S0 TP L CHR OB BB
BRD b (K3-B), EEHEIL 5.811.0mm* TH -7z (K 4).
EFLVYAFT IV 300mg/Kg 51k -C, 7vE=T7HE
HTRABRMCEEINBEC N THEAERY R L, Bt
B7vE2=7#58 125+44mm’, WBE 10.4+2.6mm? ¢
Hots (K4).

ABEHRF T, BER A VALVBOE FCS bR, &
EROWIE - BEL7 4 7V VIS LOh 5 AR EEORE
ThHoic (W5). T, FREROTA VR VR RBEE L
BTos, HERE (K6-A) 07 v L BITHEEN PAS B
HETEBLABERTHIOIEHLT, 7Tve=T7RERH
(R6-B) TRTA VRV IVBOBREORIBL L, BEELE
TLTERCEEL, Mm% IR LT,

I. 7>E=7REBSO+HEBHEICRETHE

TVESTRABENBECR 7 VE=TREI Y BEBICE
WTHIIRANIZ B e B bhuish - 1.

1. BEOR S RIZTEE

XRE TR B X132 826.04:20.1pm THE IR ZIZE S
highole, 7VvE=T7HEBTRBREHMOEER & L
HEOEIRZRIEREFL, 3yABTCHEBEREL L
(702.5:34.3um, p<0.05) (K7-A.B. 9-A). ¥ +-MEDOEF 12T
VE=TEREBETIE 544.3£40.0um A5 475+31.1um ~ &K
PEMER LN 3 7 AR TREELEZZ DAL -2 (F
9B). LaL, V—=F. v vEEOEIRT ve=THEE
FTIL3 7 AT 285.8£10.6um m 5 227544.7um ~E BB
w4 L7z (p<0.05) (K9-C).
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Fig.4. Effect of the administration of 0.02% ammonia for

three months on cysteamine in doses of 200 mg/Kg and

300 mg/Kg induced duodenal ulcer in rats. Data represe-

nts the mean+S.EM. from 5 rets. #*p<0.001 ; significant-
ly different from the control.
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Fig.5. Microscopic observation of a duodenal lesion induced
by cysteamine (200 mg/Kg S.C.) in rat administered with
0.02% ammonia for three months. Bar indicates 200 pm.

Fig.6. Representative photomicrographs of Brunner's gland
in the proximal duodenum treated with cysteamine (200
mg/Kg S. C.). Image in (A) of the figure was taken from
a control rat and image in (B) was taken from a rat
administered 0.02% ammonia for three months stained by
PAS. A: Secretory cells are tall, cylindrical, containing
large amounts of mucus. B: Secretory cells are cuboidal,
depleted of mucus. The lumen of the secretory units are
dilated. Bar indicates 200um.

2. MEBECRISTHE

HBETIIMETET 14.4+0.3/600um THHCERRS
Nihot, 7YvE=THEERETIEE2 7 A BTHREBED
HELIE T AL A7 (13.040.6/600pm, p<0.05) (HM7-A. B.
10).

3. TV ROBEEERCRETHE

HBETII L VR VEOREREIL 1065.5+38.2um® TH
BRECERESh oz, 7Yy E=T7HEETRELHMO
EE &b RRVEBERIRIEREZRL, 3XrABTHERK
WA L7 (805.4453.1um?, p<0.01) (K8. 11).

7vE=TRERILLOBECEIOEY, MEEEDE
F, FAVvEArBBREEEREOBLOMIC, MEOKI RE—
LonAbh, BMETOMEORERFTIZED AL (K
7-B).

. 7oE=T7EHBRS(CSL D+ EBERBENBICRE

TEE

EBVTHOT o t AEB TOREM - ZEBRRCSITE
RERE O EBE S WL 04—1.24Eq/15min TH -7 (K12 13,
14).

1. EERBC & 3 ERBESWRIG

wwEEpIc 100mM HCl #8555 2 Lic kb, HREETIE

Fig. 7. Representative photomicrographs of duodenal
mucosa after three months of the administration of 0.02%
ammonia. Image in (A) of the figure was taken from a
control rat and image in (B) was taken from a rat
administered 0.02% ammonia. The duodenal mucosa
treated with 0.02% ammonia showed a remarkable atrophy
compared to the control. Bar indicates 200um.
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PPEERBESBO ERERASA. Ll 001% & X0
002% 7 v £=7 3 v AHEHCILUEBIIBIC X 2 ERBES
WIERBRECHENEEICET LTuwi (R12-A). EBE WE
B (1.910.2¢Eq/hr) 1T 0.02% 7 v o= 7 58
(29%0.6¢Eq/hr) TR ERERAYEDLNEEETIRE bR
b ofc (K12-B). EBMABEOCOERBERIWEINBE
(15.7£084Eq/2hr) TWHR7 v E=7HEBHTEBRIETL
(p<0.01), 51 0.01% 7 v =7HEH (13.3+054Eq/
ehr) &, 0.02% 7 v =758 (10.5+1.54Eq/2hr) TIX7 v~
E=TRENEFTIOREMETERY R LY (K12-C).

2. PG & & 5 BREAE S WO RIG

PG RIBUIC X » T, MBRETRESCHZERBESWO 7
BEaRbhlc. LhLl7 vE=7REBTIINBRECESTER
BTHotz (R13-A). EBROWEZ BB TEIRIeh -
(K13-B), PG FIBBEOBEREEER D WE T BE (365128
#Eq/2hr) ©wH~ 0.01% 38 X 0% 0.02% 7 VESTEERTER
Fh 23.2+2.0u4Eq/2hr, 22.14+1.6uEq/2hr L BERETF LT
7z (p<001). LL, 7vE=T7EE 001% & 0.02% DENC
ZLEDIsh o 7z (K13-C).

3. BERBESWICHTHT vE=7THEHENC & 285

HRABCHSWT, 17 AECT T BRCERCETHE

Fig.8. Representative photomicrographs of Brunner’s gland
after three months of the administration of 0.02%
ammonia. Image in (A) of the figure was taken from a
control rat and the (B) was taken from a rat the adminis-
tered 0.02% ammonia. Area of acinus in Brunner's gland
treated with 0.022%6 ammonia is diminished compared to
the control. Bar indicates 100um.
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Fig.9. A-C. Effect of 0.02% ammonia administration for
three months on duodenal mucosa in rat. A: Changes in
mucosal thickeness. B: Changes in villus thicknes. C:
Changes in depth of Leiberkuehn’s crypts. Data represe-
nts the mean+S.EM.. *p<0.05; significantly different
from the control.
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AR E A ERA LRI s TD, T vESTESETR2
FARBIO3IYAETThER 10.0+0.34Eq/2hr, 10515
JEa/2hr & %HFREE (15.740.84Eq/2hn) 1T LERICET LT
# (p<0.01) (K14-C).
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BRI OERTE 90% 2L TED, RBHECL <Y
BAEE Lo TWA. BT TZHBEEDTAIRE Db
B <, 13E 100%6F 2 EAURDENTL A, + ZEIBIR
ERERCERYEVETERRETH S, Hp OREIIC
o THiEBREEOFRTIVLMCHE IR, BitHEED
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Fig. 10. Effect of 0.02% ammonia administration for three
months on duodenal mucosa in rat. Changes in villus
distributions.  Data represents the meanS.EM.. *
p<0.05; significantly different from the control.
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Fig.11. Effect of 0.02% ammonia administration for three
months on duodenal mucosa in rat. Changes in area of
acinus in Brunner's gland. Data represent the meanzt
S.EM.. *p<0.01; significantly different from the control.
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Fig. 12. A-C.  A: Effect of luminal HCl on bicarbonate

secretion from proximal duodenum in three groups (O,
control: [, 0.01 % ammonia for three months; @, 0.02%
ammonia. for three months). the duodenal loop is perfused
for 10 min with 100 mM HCI solution. Data are presented
as the mean+S.EM. of values read every 15 min.
Number of rats of each group is six. *p<0.01; significa-
ntly different from the control. B: Results in this figure
are 1-hour integrated values on basal bicarbonate secretion
and expressed as the mean®:S.E.M.. C: Results in this
figure are 2-hour integrated values on HCl-stimulated
bicarbonate secretion and expressed as the the mean=
S.EM.. *p<0.01; significantly different from the control.
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Fig.13. A-C. A: Effect of 16, 16-Dimethyl-PGE, (10 xg/Kg)
given subcutaneously on bicarbonate secretion from
proximal duodenum in three groups (O, control; (], 0.01 %
ammonia for three months; W, 0.02% ammonia for three
months). Data are presented as the mean®S.EM. of
values read every 15 min. Number of rats of each group
is six. *p<0.01; significantly different from the control.
B: Resulis in this figure are 1-hour integrated values on
basal bicarbonate secretion and expressed as the meanzt
S.EM.. C: Results in this figure are 2-hour integrated
values - on 16, 16-Dimethyl-PGE,-stimulated bicarbonate
secretion and expressed as the mean+S.EM.. *p<0.01;
significantly.different from the control.
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Fig.14. A-C. A: Effect of luminal HCl on bicarbonate
secretion from proximal duodenum in three groups (O,
control; A\, 0.02% ammonia for one month; [, 0.02%
ammonia for two months: B, 0.02% ammonia for three
months). the duodenal loop is perfused for 10 min with
100 mM HCI solution. Data are presented as the mean of
values read every 15 min. Number of rats of each group
is six. *p<0.01; significantly different from the control.
B: Results in this figure are 1-hour integrated values on
basal bicarbonate secretion and expressed as the meand
S.EM.. C: Results in this figure are 2-hour integrated
values on HCl-stimulated bicarbonate secretion = and
expressed as the mean®S.EM.. - *p<0.01; significantly
.different from the control.
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Frmhr ALY VBELEBRIWOS A —HLILVHBED
B yx Y v v rBICH L CHEENRE NS 2o
Twa, FREMLZ, 2hECHEBEBOSHIIRELE
ZHRT W BB WECTTERIREON 1 /3 LrEDL
he®, 5, ML BERTL, BBMOWETTHEZI BT T
VISR RAE LicW D EAEH I ATV BY, Lk
b, ThECOEAITTIE Hp 1 X 5+ {EBEEREBRF
DREPIIREARFE DT EELIDH T,

B k<, iR EEBES TIT Hp BHERIEERC
ERTHELMZEL, Hp BUEZOBRAT v =T7BER
0.005~0.03% TRMEZICHENTERCE V. S HIERMR
PEGWERERT, TVEsTRIIFRESCHBESEYET
BrimBEBLhTWA®, 2T, KT, Hp DEAT
37 vE=7 N TEBREOHABHEET S, +2RE

BEORED—RC-TWHEDFEOS &, Hp BESE
DERN7 vE=TRELRALBEDT7 vE=T%5 v MR
H®ELT, 7ve=THhEBC+EBBEORECEEY
RiETHEI TR L.

5y MeEBRHTEBEBYFABICAELLT, HER
YAFTIVOBRENBALWLRTVWAR, BBV ATFTT I VO
BEC X Rt ZIEBCRE AR ORARBRENFERX SRS, ¥
AT T I VEEOREOKEIL, BESWESR LU EHHED
T, FAMY VORME, AT ZHBREO T L h Y FWO
WA, TTIRBHREY ~ A F v ORPE, e O+ ZiE
BEEELBTHERSEVY. EBV AT 7 I VOBRSER
300mg/Kg B70%D 5 v MZEAME+ZHRBEEYENES &
ERTLBHY,

AWRTIL, TVvEZTREDAZTRTEBEEIIFRS
hithote, ¥z, BB AT 7 ¢+ v 200meg/Kg THhHBET
E S EBRAbAh oy, TVE=TEHEEFETIIAE
PhCEEARD b, EEEMChL, TR T L v A
NEE S EEORESWIENR DR AN, R T Y
FABROMEET PAS BBHREAAEB LTV ROEHL, 7V
= THERTRI VY ANVEROHRERIERCRI L, B
DEMULE(L & KA B 5+ 5 MR E £ OE T2
Erbht., TORRIVERO7 vE=TBEDOLEANTT
EBBRBEEOERLILVIBDZ LENER SR,

Fir, TUvE=T7OBHBECE NIETELERF LIZRET
28 5, iz 0.01% 7 vES TREORE LSS, 2BT
B HAFT IR R IfaP) PAS M B ORI AA LR, 4B T
PSR ORMEAEE TS, 123 7 A TEHROMELKD
W L BEBMEDETAZLR, 67 A TEGLE TEMEYS
EALZEMERENTWE, APFFRICBVTHT VE=TER
5wy, 53 7T EBRECERORY, MERE
DIET, BEOEW, BETOHEOHERB IV 7LV VEALRD
BETEOEL L E, T THEBREOEREELLALRT.

HICEOE ORI, IR v S URROE
B —~AF .- VREOEIARY Lt ERREE
zZhhte. —F, Hp BUHBATIIBMBEORBR2H > HE I
FHROMREEILTTELTWS EubhbhTLEY, EHILT
vEZTES, PREREFT AL, BRBEOEMOERI
B - T R DM L RS E IS T EARMBRT
VAW OB IHRaEEN O B OB &S TUET
BIEICIB RINEEREELSRAD, ZD LD ekilaEER
DRI A S BT, RN DB T SRR D SS
(kD—RAEHiBEELLRTVLED. UEXD, RFRIC LT
7 v =7 BB SAE RO b+ iR B RE O B
L BEYRIF LTV ARSI S .

7vE=THESOBERBESWCRETEETIL, ERRIM
CIAERBESMEIEL, 7vreaTEE1 r ATHELLIZ
L, 27 ALUBCTEBICETL, 85127 ve=TREKE
WBRAOT A ARSI, ¥ PG fIM T ERICERER
EAWTHH IR, DRk DT vE=TERRS RS T
—HEIBKIE A S O ERBIE WY EE L, KB EHEEET
XRBZENALMER T, FLT, ZThHOERBRED WY
EOETRAGKOBBUELLET L TRD bR,

¥, TvE=TEABLEOA TR+ IERERELADR
F, BETREERREINVEBEDCER Y AT 7 I VAT
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BWT, BHREEENED L. 2O L3 TTREBHRT v
EF=TREHRBBEINA L L OBBEOHHBENAETL,
FIWCEB VAT T I VIR > TEBSWMOTED EDBERMN
MbokientErbhiz. ThETOBRETIX, AT aA

FHHRFEH (nonsteroidal anti-inflammatory drugs, NSAIDs)
ER I - ERIIND T BB BHOBRFRELOKEA
B+ EBREYERE, SLCBIWELEENbLEZ LR
FERREONELHETHA I ENREEA TV S5, KPR
ORFRIBEBEOBFICLIZ DD LHERI NI,

+IEBEBRACEELRTLELT, TZEBEREOBED
BREENVEHIA T2, +RBRELEOHTEYD
TEWEBEELE T2, +ZHEBREESE LEEE TR
BIUOMERPOERBEIWEBCEIIRL, ZTOENDIZEA

ERTBBEREE» ST W IN2BERBEOFFIC L 5TV 5
ZERTEHIRTVBY, AL+ RBREBEREC KT S,
RS L OB L 5FRBE OB RBIES WOV TORET
W, BT ZRBTRNBREERA LRIV, TR
TR BIERE L UBRBBROVWTHhOBERBEF W HETL
TWAIERHLMEEh, ZOFBEEN T ZIEBEERE
BRO—ICERERELIERH O LHARBEIAT LB,
IR HEBERBORES MBS L DEHEL LARFO—HIC
R, ERBESBORIHESTHI L2 RTIRMLBEZL
TLABS,

BREES WS Y AT A REMN O W - MRREEE &
BT LRBNSWRB DR, e T rBEBRiconTiL,
Flemstrom 5% 12 X »C PGs THRIBMEhBAER L, ISnh T
VIS EDWHELEANE Y THBMINIERO 2 >OBFENRE
ERTWA. %7z Simson bOBHFZ LI+ BB OERE
HHWE Na-K-ATP 4 EEREEICKTFNILESN 2 » = X
ATHBHEINBP™, Na-K-ATP BRI TICHRE O£
ERMCFELY, RS0 Na, K BEQECHECERE
DRI, ZTWCEBELFEH LI LTWS. FLTF» FTE
BN+ IER R ERIC 5\ T, Na-K-ATP S @R RIEN
BHEHTHB 7 A1 vo&kG:, +BOEREE LR
DUINCIT SR BRI E oA, BRIRC & 2 EREBE S WEIG
PHHTHEIRIATCHAED, DL Lh+IEBOER
FAtE O XBEHWIL Na-K-ATP SEEREMICIHKRENTH S
tEXLDRD. KRROFBR, 7vE=T7HEFETIX, BK
B LU PG #IEE O B REE 5 WM S i hd, KO ZER
BB BB HBH ST EEEE O XBS WA B L K
MEPCENERY R TERIME DAL, +HEBOEREE
HWEFOFMIESBE IR TIRVARWS, TrvE=T713E
RO EBS W LB Ee¥, Na-K-ATP )RR %
NTHRFEEET A LI L - TEB X U PG HINEDRIG
HET D EE L bR,

ZOERBESWCHEESTHRFISETFNTHD, HR,
PG, MEIFEIMRE <75 I (vasoactive intestinal polypepti-
de, VIPY I X b {R#E &, NSAIDs, 2 V V&, 97 "4 viT
IOHEHIRBE Z XA TVWA™, ZLT, ZOFCTE B
D PG R+ ZIRBERBESWORLER FBEIWE L 31T
WBM, Sy FMEORARBI ST, ToBBEOBMLIZR
A PG-E ORI R™, 7= NASIDs OFELET Ciiig
X AERBESWOBMIKEETDZ EHRRER TV ED,
FOHERIC X B ERBESININEY PGs ORFFEE L N

LTRBIBEEZLRTWAE®, BIC X2+ 6B EREBE Y
WD 2 7 =X ADKRMHB+IEBEEOFRRCHERYE S5 &+
U, BOSWBESTMAZCAREYE PGs OXRIME+ —1EBRg
BORERRTECD. —F, PGs & Hp BRI LT
& T3, Hp WRBRH L= BHEED PGs 2 BIMETHEHACH5 4
DOEFEZXLL™, ¥72 PG DELIH LTS, Hp ity
RESIRNETRTHD™, AR L-T, 7V E=THSE
B CIIEBREROZ 5T PC RSV TLERBES MK
GBI RN ARERIBORK. Xy, 7vE=710k %
ERBIESWEEDOIEL, NASIDs 237 5% FvEEL S PG
PERTHC /e d o - EREEYEET Z20EH L
", 7vE=712 PC ERERYEAET DTS, PGE
BELUEDORIGAHBEL T3 LS R,

DEORRL Y EBISWEDTIHEL T\W5EEIC Hp &SR
L&k, BT EREREOBRELBRIVRT I Lo\E L
bhza., Thx THECELTX, BOUBHEIFIECHRE
Re T2 h, BRCBEREYRDLIOLEETHS. 7V
T=T7RENOEBEIRIGLTEILT vE=Y AKELL, &
b7 vE=0 MIIBEEEEIMECZ EAMBR TV 3", ¥
B X 0B DWW LIBEBIZR AN, Y7 vE=Thhig
b7 v 229 b~"ORIGAMETL, +-HBETE7 v E=
THRENT D, TOORBERERIISICEL Lo TW B EE
xbhb. ZOKLEE, BOUANHFIEREL &S THN
ET, LK Hp ORBEAERTRELELLND.

& ]

Hp OE4ATE7 vE=7HEEC+HEBERFORE & i«
hlah. FhT7 vE= 7R+ IERMIECERBE W E
DESTeHEYEX D)% T o P EACTREBFICEHEZLUT
DREREEBI.

1. 7vE=7EB5EDLTIRTEBEERIZR I N,
7.

2. Y AT T v 200meg/Kg BEKTHBETIEE -
RBBIIADRILh oToh, TryE=THERTILMCE
BT Hhi.

3. T E=TESBE TR T TIRBRECEBEELE (L BD
Lt IR AL E Y SRR EET D Y -~
F a2 —VERE~OFERRD LA,

4. BT IR BT 2 ERBES W, TVvEST
BEBICRWT, ERSMCREBBYRIT ik -0, ik
R LU PG RIBIC L ARIGAZEBHCHH S hic, £LCC
DERBESWVOETIHHBOBMUELTLICETLTEDHA
7z,

LibEX b, Hp BPIC & b, BFEMICERT v &= 7HRER
ERTHZLR, TOEBERBEREOCEEL—REkBD L
Exrbhic.

Eil B

MRz D, M58 mRMEED ¥ Uit B AREhEEhe
BRELDBMBELRLET. Th, XEOXRMThic b EEMEE L4
BEYHEE LAHE-NBMEREDTE, BAEHOHFCESHOBLE
LET. 2D, RBMED LHBETEE & LcSiRASESRET
PR EFRZOHEELTEREL ¥ 7. RECERBIWCSLTHE
BEHBEYEE F LRBEN AT AR R Mgk 1 O
YrREBELCECHLE L EFET.
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Abstract

Helicobacter pylori (Hp) has been reported to be associated with the genesis of the duodenal ulcer, since Hp produces
abundant amounts of ammonia. To clarify the role of Hp in the etiology of the duodenal ulcer, the effect of ammonia on the
duodenal mucosal structure and bicarbonate secretion was assessed in rats. Cysteamine (200 mg/Kg s.c.) did not induce duo-
denal ulcers in the control group but in the ammonia administered group it did without exception. Histologically, a decrease
of the mucous production of Brunner's glands in the intact mucosa was observed in the latter group. Long term administra-
tion of ammonia at 0.02% caused no histological change until 2 months later. However, atrophic change of the duodenal
mucosa was observed 3 months later. The examination of duodenal bicarbonate secretion, the administration of ammonia at
0.01% and 0.02% for 3 months significantly reduced the adaptive increase in bicarbonate secretion caused by acid in the duo-
denum or prostaglandin given subcutaneously. It was indicated that acid-stimulated bicarbonate secretion reduced in a dose-
and time-dependent manner with ammonia administration. Thus, long term administration of ammonia in rats led to changes
in duodenal mucosal structures and function. These results suggest that a chronically high concentration of the intragastric
ammonia produced by Hp induces mucosal atrophy and damage to the bicarbonate secretion of the duodenum, and, at least in
part, plays an eticlogic role in duodenal ulcer.




