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Figure 1 Effect of acid on the swallowing reflex. Values are
expressed as mean (SD). Comparison in latency of the
swallowing reflex (LTSR) at pH 7 was performed between the
control group (O) and the impaired swallowing reflex group
(®) by the Student’s t-test (¥*P < 0.01). Comparisons of the
changed LTSR from the baseline were performed between the
two groups by two-way repeated ANOVA (**P < 0.001). Inter-
comparisons of LTSR at each pH were performed by the
paired t-test (***P < 0.01). Intra-comparisons of LTSR at each
pH was performed by the paired ¢-test. (}) P <0.001 vs pH 7;
(F) P <0.001 vs pH S; (§) P<0.001 vs pH 4; () P<0.05 vs
pH 3.

tations in patients with gastroesophageal reflux disease
are caused by the refluxed acid silently aspirated into the
airway. The relationships between gastroesophageal
reflux disease and pulmonary fibrosis or bronchial
asthma are also reported.®’ Acid suppressive medication
using a proton pump inhibitor may improve nocturnal
asthma symptoms in patients complicated with gastroe-
sophageal reflux disease.®! Additionally, there are no
reports of a significant correlation between the inci-
dence of pneumonia and an acid-suppressive drug for
patients with gastroesophageal reflux disease.! Because
the prevalence of gastroesophageal reflux disease is very
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high in the elderly,’ the role of acid suppressive medi-
cation in the elderly in the high risk of gastroesophageal
reflux needs to be clarified.

Our study suggests that refluxed gastric acid may par-
tially contribute to the development of pneumonia or
respiratory manifestations of gastroesophageal reflux
disease by an acid-induced inhibition of the swallowing
reflex.
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New strategy for aspiration pneumonia
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: ention
Control group Inte;voup P value
(n = 35) {n = 33)

Age, mean+SD 78%8 787 0.83%=
Sex, male/female 7/28 10/24 053%=
Barhtel index, mean #SD 3415 3516 0.70%
Duration (days) of antibiotics 39%22 17+12 < 001%
use, mean *SD
Duration (days) of 51 +36 37+22 0.04%
hospitalization, mean = SD :
Medical cost (US dollar/person), | 15114+1,080 10,766 + 6,148 < 005%
mean £SD 6
Infection of MRSA, n 16 4 < 001%*
Hospital death, n 15 5 0.03%=

| SEREHLVEAERENEE |

1 FPEHEEREE (microaspiration) DB E B A H =X
PN

Yamaya M, Yanai M, Ohrui T, Arai H, Sasalki H Interven-
Hons to prevent pneumonia among older adults | Am Geri-
atr Soc 49 : 85-90, 2001
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RERT 409 %4, FRAEHET 514, FollERESE
BECHRERRERRF 160 Bt MARECHFELZREL
7o, MRFRERIZ, ACEBEXEHET28%, Cafs
BiFl T 88%, FIREFMERBE T83%, BEFRERET
88% Td o 7z. Kaplan-Meier ¥k CTHREFREHE IZXF
TAHHEEEZLHRETIZ, ACEMERMERFE TOMMK
Iz ERRD 6N
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YA MVViE, 3ERMOBEIHRICBWT, FERRERS,
PIRREEICHENR, SOEMiARICBE LTV, ACEHEH
O AP REIBEEOALLTREBMTHALR

3. FLT, BEOMATCAEOBREIHL, 25
F—FaRiBEOERSICMZ, ACEBEEREY Y X b
VIVOSFREEE, FEREELoRETIE, REHOFER
B, AREE E#EE, MRSA OREE RAET
RrHEICHEITCESL (K1)

ACE & thifiZ R

WE, BRWCE T TV I2=FY, L=,
ACE, ¥ v — ¥R COEBERPEBROFEIRASINT
w5, ACE W, BMATIROEAEOM, HEHEBEOME
Fafk, Astrocyte RIREBICHFELTBY, MBS
RVRBHERE~NOEREAITRRINTVD. Ty
N4 <—3% (AD) BRBBE T3, MW ACEFEHILE
b, BRAEESNLTVFIF Ty O ERGERR
PHDOTEF VA Y (Ach) OEEELIHEI L, MM
BOBTHELLEOHEDH 5.

ACE [AE#| & B RIFREES

BIABTESEIENTWS ACEHESR (RYVF
FUINH LA T TN OFED, BAD ACE
EEREHET A LX) AD ORETFH Rtk
CEERRIZTIEMHBELTE R

1. BRABITHE ACE BEHIDO AD BIETFHIR

EmMERE, M) -RICIEIERAEDHSBHEILL
DEHEE 4124 B2 HABTE ACEEHEH (R ¥ F
ZUN2mg/BH LA T 7))V 375me/R) #5
B RAEBTHE ACEHEZSR (4 347 V5mg/H
bLIFTF 57y Vvome/B) ®BE®H, CafEi# (=
TV 20mg/Bb L=V Y ydmg/R) &
5%, BENE (75 /u—NV50mg/HOLIEA T
oo —J)60mg/H) 5 BREFMRA (P ro-—
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Baseline End point Baseline

Brain-distributing
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1

Non brain-distributing
ACE-inhibitors

4% 4% (2007:7)

1

. End point Baseline End point

Calcium channel
blockers

B2 225V BT VYNL R —IROEHE v
~ Effects of brain-penetrating ACE inhibitors on Alzheimer’s disease progression
Ohrui T et al. NEUROLOGY 2004 ; 63 : 1324-25

VAFETVF 2mg/BdLIE7EEY F4me/H) &
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162 % 25, EfEECRABTEACEBEEH (X
VY RTUA2mg/Bd LA T 7Y WV 375mg/
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5mg/Bd L LTI AIN 5mg/B) ¥&E5E T
i Caltigl (=7 x¥E¥ Y 20mg/BB LK EowRy
Vv 4mg/B) BEBOIBCHYFIRLL. FRE
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FEHE (ARB), FIRAIZBRAZEESE, & HI215~20%
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MEoik LEBRRE - REAROREVERTH
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1) Yamaya M, Yanai M, Ohrui T, Arai H, Sasaki H: Inter-
ventions to prevent pneumonia among older adults. J
Am Geriatr Soc 2001; 49: 85-90.

2) Ebihara T, Sekizawa K, Ohrui T, Nakazawa H, Sasaki H:
Angiotensin-converting enzyme inhibitor and danazol
increase sensitivity of cough reflex in female guinea pigs.
Am ] Respir Crit Care Med 1996; 153: 812-819.

3) Ohrui T, Matsui T, Yamaya M, Kubo H, Arai H, Sasald
H: A new therapy for Alzheimer’s disease. Geriatr Ger-
ontol Internat 2004; 4: 123-125.

The benefit of angiotensin converting enzyme inhibitor for geriatric syndrome in the elderly
Takae Ebihara®, Takashi Ohrui®, Satoru Ebihara", Ichirou Tsuji?, Hidetada Sasaki® and Hiroyuki Arai”

Abstract

Angiotensin converting enzyme (ACE) inhibitor plays an important role not only as an antihypertensive drug but also for
prevention of various complications related to geriatric syndrome. Pneumonia in the disabled elderly is mostly due to silent
aspiration of oropharyngeal bacterial pathogens to the lower respiratory tract Aspiration is related to the dysfunction of
dopaminergic neurons by cebrovascular disease, resulting in impairments in both the swallowing and cough reflexes. ACE
inhibitor can increase in the sensitivity of the cough reflex particularly in older post-menopausal women, and improvement
of the swallowing reflex. In a 2-year follow-up study in stroke patients, patients who did not receive ACE inhibitors had a
higher risk of mortality due to pneumonia than in stroke patients who were treated with ACE inhibitor. Moreover, the mor-
tality of pneumonia was significantly lower in older hypertensive patients given ACE inhibitors than in those treated with
other antihypertensive drugs.

On the other hand, we found a new benefit of ACE inhibitor on the central nervous system. The mortality in Alzheimer’s
disease patients who received brain-penetrating ACE inhibitor was lower than in those who received other antihyperten-
sive drugs. In a l-year follow-up study, cognitive decline was lower in patients receiving brain-penetrating ACE inhibitors
than in patients receiving a non-brain-penetrating ACE inhibitor or a calcium channel blocker. Brain-penetrating ACE in-
hibitors may slow cognitive decline in patients with mild to moderate Alzheimer's disease. ACE inhibitor might be effective
for the disabled elderly, resulting in the prevention of aspiration pneumonia and Alzheimer’s disease for the elderly.

Key words: Angiotensin-converting enzyme inhibitor, Aspiration pneumonia, Cognitive function, Alzheimer’s disease, Disabled elderly
(Nippon Ronen Igakkai Zasshi 2007; 44: 448-451)

1) Department of Geriatrics and Gerontology, Tohoku University School of Medicine
2) Department of Epidemiology, Tohoku University School of Medicine
3) Akita Nursing and Welfare University
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