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Effect of Cimetidine and Gastric Acidity on the Gastric
Mucosal Retention of **"Tc-Pertechnetate in Rats

Sung Hoon Kim, M.D., Jong Woo Kim, MD and Yong Whee Bahk, M.D.
Department of Radiology, Catholic University Medical College, Seoul, Korea

9mTc-Pertechnetate (TcO5) is concentrated by the stomach after intravenous injection, allowing the
detection of ectopic gastric mucosa. It has been used to develop a noninvasive test of gastric secretion.
However the cellular site of concentration is still controversial, that is whether mucin-secreting
epithelial cell or acid-secreting parietal cell.

This study is planned to investigate the effects of cimetidine and gastric acidity on the retention of
TcO; in the gastric wall of the rat. Also we further attempted to clarify the uptake and secreting cell
of TcO; in the gastric mucosa. One hundred rats were divided into two groups, preliminary (40 rats)
and main examination group (60 rats). Preliminary examination group was composed of fasting group
(20 rats) for the detection of the time for reaching stable TcO; retention ratio in gastric wall and
post-prandial group (20 rats) for the detection of the time for reaching the maximal gastric acidity.
Main examination group was composed of fasting group (30 rats), which was subdivided into control
group (10 rats), cimetidine group (10rats), Mylanta® group (10 rats) and post-prandial group (30 rats),
which was subaivided into 90 min group (10 rats), 90 min cimetidine group (10 rats), and 120 min group
(10 rats). Retention ratio (%) of TcO, in the gastric wall and the pH of the gastric contents were
measured in the extracted stomach of the six groups. Gastric wall retention ratio of TcO; was
calculated by the gastric wall radioactivity (cpm) divided by total gastric radioactivity (cpm) at 30
mins after intravenous injection of 0.4 mCi of TcOj.

The results were as follows:

1) The time required for reaching stable TcO, retention ratio and the lowest gastric PH were 30
min and 90 min, respectively.

2) In the fasting group, the gastric wall retention ratio of TcO; was significantly increased in the
cimetidine group, compared with the control group (P<0.01). However there was no significant
difference between the control and Mylanta® group B

3) The TcO; retention ratios of 90 min and 120 min groups were lower than that of the fasting
control group (p<0.05), either. After administration of cimetidine, the retention ratio was signifi-
cantly increased in 90 min group (p<0.01).

4) While TcO; retention ratio and gastric pH were well correlated in the post-prandial 120 min
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group (r=0.7112, p<0.05), in the post-prandial 90 min and 90 min cimetidine groups correlated poorly.
However, there was no correlation in the three fasting groups at all.

Referring the above results, we infer that TcOj is secreted into the gastric lumen by both parietal
and non-parietal cells, with dominant non-parietal TcO; ‘secretion in the fasting state and dominant

parietal TcOj secretion in the stimulated state.

4 B

#mTc-Pertechnetate(o] 31 TcO; 2
4 TAZ o &3
7 f4al CIrA & oAl 2= =D, H 3} 7bo] Hu)

Ao AZkE| 3 e, A F=414 TeO7 9] 25% 3
H’ﬁ““’ﬂ A= o] Lol
© 2 s "H 3 Harden$¢] TcO; 2

g o Meckelﬂl’“4 1t 7548 A o] 3
2 o]&A(ectopic) AA S 2t Aol Axlof o] &
o} 3, 4k Hulo| 2k A gl
7ol o] &5 7| = FF At

et TeO; 7t 1A 5he] o Aol FA =0 Fu]
HeAlw oM = 43 w3 AR &oket. Histamineo]
1} pentagastrine 5o A] ] A} Eu) ok TcO; 9] #¢u] 7t
Az vlEgote A7 4 399 Meier-Ruge 5199
A71 ¥+l (auto-radiography) & ©|§-% A% &
TcO;el AHAZ FA o] tlFsoich a9
A7 FEAY A oe) bl g g,
AFE 23T #1419 o) Barrett Al =87

HA 27 glo]lx TcO; 7 Yol A== w,
ojg] FEolA AP 7] wAEg o4 od7FA
o2 o] ol EulAl Tl whalse] Ao A
Asgcty Ras w9l

Meckel#A| Al o] TcO; Aol A TcO; o) YA H
S7H7 MeckelAl 4o ALES E07] 4sl pen-
tagastrine| v} cimetidined §of 3 c}?2-20, TcO; 9
Aduto o] A 2 Fulo] ti3} Cimetidined) &
of HaiAe otAx ol E(FEim) ol won, U4
TcO o A= Aol gt A7+ doch AREL
cimetidine} $|Abx. W37} TcO; o] YA A= o
el w]A G 2AkL Habsok TeOre] f=t
AAE7Y AABASE w3z} of A+E A Pstg
o},

*Fhe FUleR

é.}‘ﬂ e
N
-
(e}

o
_?L
8,
_>zL

oﬁ'.

Q

ol
1o
2
=

b I 2.4

S
54¢ 59 9715 3

Ay

H
iy
M

ot L oft o

Hmr

g A4 FAULEA BE BE

AH4o| Harper$®’

cHah of W
1. A8 &8

A% 280~380ge] A7 AF AA 10071 F
TEglel vk ol ATl WA *éf‘fé%—&-
aA e AYT d0mtelt 2AYTE 6072 v
ot el AP Z Al 35 AelolA TcOr el 4 “J
ek °l ﬁé Aelol E2ste A7 €7) AsiA TcOr
T 7 5k 20
€ 59 F Aa=st
M E A7 471 S84 30 «1—, 6057, 90%T,
FUTo® a9l

j=)
Z, Myl/anta®%oiF 72 1 OH}E]E 0} A, AE F
PFL A5 FUSF 908, 90 cimetidineFoiF,
12087 7+ 10=}=] 2 33wl

2. A Wy

1) oflu] HaP

2447} F4 4171 27% ketamine(0.003 ml/g)<
3 FAstel miAsa gskdz 2AY g FATL
ARsle] AALE F-FLE A28 TeO; (0.4mCi) &
ARez FAYL, FAE FUTE AEHA &
L A2 g A 27FE2ml)e AT o] AR
&5 58 ol A4 F4l3ladet

24217t FA1 4171 317 ketamine(0.003ml/g)< |
5} FAbste] mhA sl odobslz nAsdsh FAT



—Sung Hoon Kim, et al. : Effect of Cimetidine and Gastric Acidity on the Gastric Mucosal Retention of **mTc-

Pertechnetate in Rats—

NEste] A2 f-F4-5 AA3e, 2 Mylanta®
F-od 7ol A 452 £3) Mylanta®(2 ml) S 2o
AR Foga 308 Fol ABshe] FEEE AA3Y

&

FAE FUFL AT A2 FEQ2m) S A2 e
3 -l’l“ﬂq] AR F Jé‘}‘ 90+ 903 cimetidine
AT 60EFol, 120822 90 Foll AZsjo #

& AAs *‘—0101 2E Zol|l TcO; (0.4mCi)
AANE B3 FAstged, 4% F cimetidine

Moo r-[n - of

TcO; FAH A off cimetidine(0.075 mg/g) & tANL
B3 Tk TcO; 4 3048 Fofl Ax2F o]yl
5 AASE, A5 AEse A JusE
4= (pH) & &A5kg o

3) YA s HYEES M &H

H42d Ae A2 Foha" L7006 ol Siemens
(Germany) Nucleopan-2k, thyroid uptake system$
AHEsted 9 AA abs S 187 AlEsk 98 Yy
oA tutE g wie} lemA = Foste] A& A
ANEES AAsHn, A5 A8 AN 3L Ay
AQrz o il RS & el Mol ¥ oA 1
T AYASS ASse] cpme 2 BAF, W
22 AAG A ARA Aol A At w3
BAbeE Wl AEH 9 v ()) 5 Tt o] % TeOrd 9
H A8 (%) Z sk

Uabs AF719 A o vA) 432 140 KeVol] 53
I detector probed] Nal crystalzt A3 Alo]g} A7
< 0emZ wA3gd, o HEE9 A= (pH) &

(%)50
ao0f
30

20

1 .

s 30 a5
Gastric wall retention ratio of TcO,
curve in fasting groups (n=20).

60 (mins)

Fig. 1. and time

FoAtH 24E FYUFF 902 cimetidineFo] F & -

microelectrode pH (CorningA} A, USA)E 43519
o EE SAAE Hid IFUAE JYehla, 24
AAL okF9] u|aolE Wilcoxon rank sum test2,
4—‘5—9} A9 FAge] AngAs ARASNE B
AR, tAAE APl on, o £F2 5%°]4

= a5,

;\z

¥4 N

é?a
™
i3

FEAl TcOy 9] 7t 4174 9y A& W3
FAFE 3020l A 1 A A Fo] HY Aeo] malgct
(Fig. 1), =A% 4 % 74 Az 8 dLE9 4s
W 3h= 90%ell M pH 1.51+0.172 A= 7} 7b4 &gt
o} (Fig. 2).

B AYFolAM TcO, F4F 303559 A4 A4 88
W, FAlFolA cimetidine 5o +& T»H Zg-o d] &)
AsA Z7FE PR (P<0.01), A&
cimetidined £ 3<- ol 5 £ol3}x) °“}){% o] u]
& dAsA ZFrleRew (P<0.01), 4= cime-
tidine & Fo g F FolA Lol (pH7 FolA)

A 2 5oliA TcO; 9}
4 lgith(Table 1),
3 & 90—“1—?:34 20879 TcO; 94 AA &
EE S} sizFoll vls) W3k (P<0.05), A4k
o TcOr 9] 17 2yl

—_

S

Mylanta®7 Alejell A& dA7 HAts Afelolx £
3tz, TcOrshy FAAFole F2AE el 5 BT 4+
sl (Table 1),

TcOr 4 AA L & H&29] Asofe] A

(pH) 4

]

L s
30 60 90

120 (mins)
Fig. 2. Gastric acidity and time curve in post-prandial
groups {n=20).



—KEBEREER | H235 B 19 B% 400

Table 1. Gastric Wall-Retention Ratio of TcOJand Gastric Acidity in Fasting and Post-Prandial Group{Mean® S.D.)

Fasting Group (n=30)

Post-prandial Group (n=30)
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