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Effect of Aspirin on the Fine Structure of Rat Gastric Mucosal Cells.
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Dept. of Veterinary Medicine, Coll. of Agric., Kyungpook Natl. Univ,
Summary

A study was undertaken on rats in order to clarify the gastric mucosal, morphologic
response to oral and subcutaneous administration of acetylsalicylic acid(aspirin).

Aspirin was administered orally (oral group) &nd subcutaneously (subcutaneous group)
at dose rate of 60 mg per kg of body weight per day to 40 normal rats. On the lst, 3rd,
7th, and 15th day of administration, in addition to clinical observation, 5 rats each from
the both groups were sacrificed and examined macroscopically, histologically and electron-
microscopically for the morphological changes of gastric mucosal cells with the fellowing
results.

Although the clinical, macroscopic and histological changes were not significant, marked
ultrastrastural changes were observed.

Parietal and chief cells were affected most severely by the administration of aspirin ;
parietal cells showed increase in the number of SER and intracellular canaliculi, where-
as in chief cells fragmentation, luminal dilatation, decrease in the number and structural
abnormalities of RER were seen. Relatively mild changes were observed in mucous, mu-
cous neck and basal-granulated cells.

Although the degree of changes was milder than those of oral group, the similar
changes were also observed in the subcutaneous group.

From these results, it would be concluded that aspirin injury of gastric mucosa is ef-
fected not only by the direct injury te the mucosa but also indirectly by the blood concen-

tration of arpirin.
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Fig. 1. Mucous neck cell,

microvilli(Mv) are present on the free
surface of the qe]l membrane.
(MG) are

present in the apical portion of the cyto-

Round or oval mucin granules

plasm.

Fig. 2. Parietal cell, rat, control. Most of the
cytoplasm is occupied by numer ous

mitochondria (M).

, rat, control. Lamellar struc-

“Chief cel

ture of RER is prominent {arrow).

Fig. “3 .

Zymogen granules (ZG) are appeared in
the luminal portion of the cytoplasm.
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. Basal -granulated cell, rat, control. A
large nucleus (N} is located centrally,
Secretory granules ($G) which show high
electron density are scattered in the cyto
~plasm,
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oral administ ration

Fig. 5 , Mucous neck cell, rat,

of aspirin for 3 consecutive days. Sur-

face microvilli are slightly decreased. In

areas, mucin granules are confluent

(arrow).

intracellular canaliculi®] microvilliz} Pyl
o2 oA e A 2L RE WES AL
mitochondriats BEAES ¢] cristaest #4
Mo 2 Hkslel AR MK —RsL Bl
HFEE dgdon MENE 29
condria o] A2 EHsle Ml Pl

mito-

chondriosphere & WE3lE FIRE #WEH
glch.

lysosome 2 Xk 2 zZelikn Bk itigdy
4 &4k secondary type Bl autophago-
some S+ autophagic vacuoleo]  FEE =
5ol 5o postlysosome =F7 #%s

gt oleisl MREE MTFHEMANLCLE &
nEERE A, 223 BEMRIc] Ao A
w2} |:-|j;- Al—l—&in} (Table 2 F:g 6, 7)
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aspirin for 7 econsecutive days.
plasm, SER is
number (short arrow}.
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Table 1. Electronm icrescopic Findings of Mucous

Mucesa after Administration of Aspirin.

and Mucous Neck cells in Gastric

Contol

Experinent

1

3

7

I
15%

Experiment I

1

7

15%

Nucleus
Marginal irregularity
Widening of envelope
Chromatin clumping
Pyknosis
Cytoplam
Surface microvilli
Decrease in number
Mitochondria
Swelling
Destruction of outer
membrane
Loss of cristae
C hondriosphere
RER
F ragmentation
Luminal dilatation
Detachment of ribosome
SER
Increase in number
Free ribosome
Increasg in number
Golgi complex
Widening
Atrophy
Lysosome
Brimary lysosome
Secondary lysosome
Postlysosome
Mucin granule
Decrease in number

Union

H

H+

+

H+ i+

+

+

+ =

+

H

++

+

H o+ W

4+

+

H
H

+ +

H o+ o

+

+

+

+

+

++

*Consecutive dav(s) of aspirin administration.
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Table 2. Electronmicroscopic Findings of Parietal cell in Gastric Mucosa after

Administration of Aspirin.

Experiment [

Experiment [l

Control
37 1B 1 3 7 1&*
Nucleus
Marginal irregularity - + + + 4+ + + + +
Widening of envelope — - 4+  + _ - =
Chromatin clumping — _- - 4+ 4+ = = = =
P yknosis — e = = = =
Cytoplasm
Mitochondria
Swelling + + ++ ++ ++ + + + 44+
Destruction of cuter - + +++ ++ ++ + + + +
membrane
Loss of cristae - + 4+ + 4+ 4+ 4+ + +
Chondriosphere - - + 4+ 4+ - - - +
RER
Fragmentation - - — 4+ o+ = = - —
Luminal dilatation — - - = T
Detachment of ribosome — + + 4+ 4+ + + + +
SER
Increase in number + + o+ o+ A+
Free ribosome
Increase in number - + + ++ +£ +£ £ + =+
Golgi complex
Widening + - + - - - = - 4+
A trophy - — — .
Lysosome
Primary lysosome + + - — - 4+ 4+ = =
Secondary lysoseme + 4+ + + = 4+ 4+ +
Postlysosome — - - - 4+ - = = =
Intracellular canaliculi.
Loss of microvilli - + o+ o 4+ + + + o+
Luminal dilatation — 4+ 4+ o4+ o+ + o+
Increase in number — + 4+ 4+ +4+ + + + o+

*Consecutive day(s) of aspirin administration.
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Fig. 7.Parietal cell, rat, subcutaneous injection of

aspirin for 15 consecutive days. Increase in

number of SER is more marked (arrow)and

mitochondrial degenerations (dM) are prom-

inent. But nuclear changes are nothing to

note.
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Fig. 8. Chief cell, rat, oral administration of
aspirin for 7 consecutive days. A pyknotic
nucleus (N) is noted in the left side.
Zymogen granules (ZG) are moderately
decreased. Loss of microvilli is also

prominent (arrow).

Fig. 9. Chief cell, rat,
aspirin for 15 consecutive days.
dilation of RER(dRER) including nuclear
envelope’ {short arrow) is noted. Zymogen
granules are denaturated and decrcased
(long arrow).

‘subéutaneous injection of

M arked



Table 3. Electronmicroscopic Findings of Chief Cell in Gastric Mucosa after

Administration of aspirin.

Experiment ][

Experiment [I

Control
3 7 154 1 3 7 15*
Nucleus
-Marginal irregularity - + + + + + + + +
Widening of envelope - + H+ H ++ + + + +
Chromatin clumping — + 4 4+ ++ + 4+ o+ 4+
Pyknosis — + 4+ 4+ 4+ - — + +
Cytoplasm
Surface microvilli
Decrease in Number — + ++ ++ 4+ + + ++ ++
Mitochondria
Swelling + + H o+ + +
Destruction of outer + 4+ +H+ +4+ F+ + 4+ ++
membrane
Loss of cristae — + + ++ ++ = + + +
Chondriosphere — - +*+ £ 4+ - — £ +
RER
Fragmentation + + 4+ ++ H+ = + 4+ 4+
Luminal dilatation + + b 44
Detachment of ribosome — T + + + + = = £
SER
Increase in number — -+ £+ +x+ - - = +
Free ribosome
Increase in numebr + + + + + + + + +
Golgi complex
Widening + 4+ 4+ + + £ + + =
Atrophy - - - - - - -
Lysosome
Primary lysosome + + £+ £+ +£ £ +£ £ +
Secondary lysosome - + + + + =+ + + +
Postlysosome - - - 4+ - - - =+
Zymogen granule
Decrease in number — + ++ ++ ++ + + +  +
Disfiguration - + ++ ++ +H++ + 4+

*Consecutive day({s) of aspirin administration.
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Table 4. Electronmicroscopic Findings of Basal-granulated cell in Gastric Mucosa after
Administration of Aspirin.
Control Experiment [ Experiment II
1 3 7 15* 1 3 7 15*
Nucleus
Marginal irregularity - +*+ £ + £+ - 4+ x £
. Widening of envelope — + + + + £ 4+ + 4+
Chromatin clumping — - -+ 4+ - - - -
Pyknosis — — = - - = = = —
Cytoplasm
Mitochondria
Swelling — - - xx £ - - - =
Destruction of outer — - - - - - - - -
membrane
Loss of cristae — - - - - - - = =
Chondriophere — - - - - - - - =
RER
Fragmentation - + £+ £+ + - - +£ -
Luminal dilatation =+ +* + + + +£ £ 4+ +
Detachment of rikosome + &£ x*x - - - £
SER
Increase in number + + £+ £ £ 4+ £ + 4+
Free ribosome '
Increase in number =+ +t + + 4+ + + + 4+
Golgi complex
Widening — - - = = - - = =
Atrophy - - - = - = = = =
Lysosome
Primary lysosome =+ + + £+ £+ £ £ £ =
Secondary lysosome - + + 4+ + + + 4+ +
Postlysosome - - - **x £ - - — #
Secretory granule
Decrease in number — + + + + - £ £ +

*Consecutive day{s) of aspirin administration,
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