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Effects of 8 -Week Aeraobic Exercise on the Morphology and Distribution
Density of Argyrophilic Cellsin the Digestive Tract of Obese Rats
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Abstract: This experiment was designed to observe the changes in morphology and distribution density of
argyrophilic cells in digestive tract of obese rats (Rattus norvegicus) after 8-week exercise by Grimelius silver
staining. Rats in exercise group did an 8-week aerobic exercise on the treadmill. SPSS 25.0 and Duncan’s
multiple range test were applied to make a statistical analysis of the argyrophilic cells in digestive tract of
obese rats from the exercise group and the control group. An independent sample T was applied to test the
distribution density of the argyrophilic cells in the same part of the digestive tract of the two groups. The
results showed that argyrophilic cells distributed in all parts of digestive tract of rats (Fig. 1), mainly in the
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form of round, oval, cone and fusiform (Table 4). The highest distribution density of argyrophilic cells in
gastrointestinal tract of the two groups was in body of stomach (Table 3). The density of argirophilic cells in
the body of stomach in the control group was 112.30 + 13.42, while that in the exercise group was 98.15 +
12.53. The distribution density of argyrophilic cells in digestive tract of the control group reached its lowest
point in oesophagus and cardia, while in the exercise group that occurred in oesophagus, cardia, jejunum,
ileum and rectum. Compared with the control group, distribution density in esophagus and rectum in exercise
group was not significantly different (P > 0.05), while there was significant difference in the other parts. The
distribution densities of argyrophilic cells in cardia, body of stomach, cecum and colon in the exercise group
were significantly lower than in the control group (P < 0.01). The distribution densities of argyrophilic cells in
the esophagus and rectum in the exercise group were significantly higher than in the control group (P < 0.01).
The distribution densities of argyrophilic cells in the duodenum and ileum in the exercise group were
significantly higher than in the control group (P < 0.05). There was no difference in the distribution density of
argyrophilic cells in the esophagus and rectum between the two groups (P > 0.05). The changes in the

distribution density of argyrophilic cells in the two groups are related to different physiological states and the
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functions of various parts of digestive tract.
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R, BISRIG g5 TR, TapRL R IR I A D R I
AR BV B RK, B RKBEE R, 7K
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Tablel Effect of 8-week high-sugar and high-fat diet on serum indexes of rat body weight

MEFRbR Hi@h (n=6) AL (n=24) ti Pl
Measurement indicators General group High sucrose and high fat group t value P value
ody weight 68 £ 11. AT +13. - 18. <0.

A Body weight (g 421.68 +11.34° 529.47 +13.05° 18.03 0.01
% IR 8 (1 Low density lipoprotein (mmol/L) 247+0.16° 3.46+0.17" - 12.52 <0.01
% FE ig 8 4 High density lipoprotein (mmol/L) 2.35+0.08" 2.58+0.07" -17.20 <0.01
S IE [ Total cholesterol (mmol/L) 4.34+0.09° 4.60 + 0.05° -8.92 <0.01
H i =K Triglyceride (mmol/L) 1.56 £ 0.08" 1.82+0.07° -17.67 <0.01

[F]—AT 5 P A RE R Z 7 3% (P<0.05) , a>b.

Different superscript letters in the same line mean significant difference, P <0.05, a > b.
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Table2 Effectsof 8-week aerobic exercise on body weight, visceral fat and serum indexes of obeserats

WIEFE R Measurement indicators

FE4 Control group (N=9)

1&5)4H Exercise group (n=9)  t{H tvalue P {f P value

1% Body weight (g)

WHEE T Visceral fat (g) 43.60 = 6.65"
%% £ iR 22 Low density lipoprotein (mmol/L) 2.76 £ 0.26
7% )15 & 4 High density lipoprotein (mmol/L) 2.11+£0.20°
S5 HE[E B Total cholesterol (mmol/L) 5.58 +£0.35°
H i =g Triglyceride (mmol/L) 3.41+0.20°

589.32 +24.10°

483.99 + 9.88° 12.13 <0.01
2232+6.17° 7.04 <0.01
2.07+0.32° 5.02 <0.01
1.75+0.19° 3.93 <0.01
419 +0.62° 5.86 <0.01
2.43 +£0.55° 5.09 <0.01

47 EARTFREAFR R ZR B, a>b.

Different superscript letters in the same line mean significant difference, a>b.
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Table3 Distribution and morphology of silver eosinophilsin digestive tract in exercise group and control group

X #E4H Control group

123))4H Exercise group

HBAL Location

{7 & Distribution JEZ Morphology {7 Distribution JE# Morphology
ogs b B 2 1) WEETE (Kl 1) - B 4 2 i) AT (1K)
Oesophagus Epithelial cells Ellipse (Fig.la) Epithelial cells Round (Fig.1k)
PEI] b B 4 ) HETE (Bl 1b) b R 4 2 ] R (1D
Cardia Epithelial cells Ellipse (Fig.1b) Epithelial cells Ellipse (Fig.11)
ERES L B 2 1) BT AHEARTE (& 1e) R HEETEANHEARTE (] 1m)
Body of stomach  Epithelial cells Ellipse and Cone-shaped (Fig.1c) Base of epithelial cells Ellipse and Cone-shaped (Fig.1m)
Hai b B B HefEE (B 1d) - B 4 2 1) [ETEANHERTE (& 1n)
Pylorus Base of epithelial cells ~ Cone-shaped (Fig.1d) Epithelial cells Round and Cone-shaped (Fig.1n)
(et:i=]i 7} eyt HefRTE (& 1) ieys ) okl WEEDEAHEARTE (B 10D
Duodenum Epithelial cells Cone-shaped (Fig.1e) Epithelial cells Ellipse and Cone-shaped (Fig.10)
7] b B R HeAETE (K 1D R HEMRTE (K 1p)
Jejunum Base of epithelial cells ~ Cone-shaped (Fig.1f) Base of epithelial cells Cone-shaped (Fig.1p)
E)i7] b B 2 1) HEMRTE (Bl 1g) b B AR HAE (B 1)
Ileum Epithelial cells Cone-shaped (Fig.1g) Base of epithelial cells Cone-shaped (Fig.1q)
=17 b B R HERTEFIRIE (18 1h) o2 okl BE (K 1)
Caecum Base of epithelial cells ~ Cone-shaped and Fusiformis (Fig.1h) Epithelial cells Round (Fig.1r)
45 B 44 i HEATE (B 1D b Bz 4 it 2 1] HEAATE (B 1)
Colon Base of epithelial cells ~ Cone-shaped (Fig.11) Epithelial cells Cone-shaped (Fig.1s)
H L B 2 1) HefR T (K1) R ) HEARTE (K 10
Rectum Epithelial cells Cone-shaped (Fig.1j) Epithelial cells Cone-shaped (Fig.1t)
R4 BIHHASHRARRELEERHMBE I HEE
Table4 Distribution density of silver cellsin digestivetract of ratsin exercise group and control group
#4L Location XtHE4L Control group E3)4 Exercise group t{H tvalue P {H P value
£ Oesophagus 220+ 1.01" 235+1.31" 0.41 >0.05
%1 Cardia 450 £1.91° 2.65+ 123 -3.65 <0.01
H 1A Body of stomach 112.30 + 13.42° 98.15 + 12.53"" -3.45 <0.01
K41 Pylorus 14.85+£3.23" 20.70 + 4.08 5.03 <0.01
+ %5/ Duodenum 8.00 + 2.25¢ 9.65+2.87% 2.03 <0.05
% Jejunum 495+ 1.32% 7.90 +2.13 5.28 <0.01
[B]/i% Tleum 4.80 +1.32° 6.15+1.93" 2.58 <0.05
B Caccum 10.35 +2.28° 5.80 + 1.47%" -17.50 <0.01
£ Colon 22.40 £3.65° 16.35 +5.15°" - 429 <0.01
E ) Rectum 4.95+1.36° 6.00 = 2.60°" 1.60 >0.05

RSB ANEF R AREREREE (P<0.05 , SAMRANEFRIRRERAEE (P>0.05) ; ML, S
HAHBEIRE bR KR Z R REE (P<0.0D) , *RREREE (P<0.05) , T*RRERNLE. RPEEHIRIE 400 AL Pt 4
AL

The same column data showing different lowercase letters indicate significant difference (P < 0.05), and the same lowercase letters indicate
no significant difference (P > 0.05). At the same site, the data shoulder mark ** indicated very significant difference (P < 0.01) and * indicated
significant difference (P < 0.05), and the absence of * indicates that the difference is not significant. Density data in the table refer to the number

of cells counted in a 400-fold field of vision.
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K1 @B3hA5xRANHARIELESRABLA D HRES GREERE)
Fig. 1 Distribution and morphology of eosinophilsin digestivetract of fat ratsin

exercise group and control group (silver staining)

a~j. MR k~t SEHRAL. x 400; FikIRMERANE.

a. FEHER PSRN b, ST RAN; o B AMEB AR KRN d bl ERRRERANL; o + Rt
PRGN £ SRR o MIHHEATE MG IR b EHEATE ARG HITE AN i 450 HE TR s SR A M s
jo EHEAOERVERAAL: k. AERURAREHRANE: 1 BTIRERDE AR m. B AR RHER L RPN n. dal TIRDEATHE
PIBHIMERANE: o, + IRIAMEUB RSERIERIERMNL: p. TIHEAILIIEIRMAN: o FRHEATE RGN « B EIEREHR
AL s SGHERIL G IRANAT; . EAHEARTE vE IR .

a - j. Control group; k - t. Exercise group. x 400; The arrow points to the argyrophilic cells.

a. Ellipse argyrophilic cells in the oesophagus; b. Ellipse argyrophilic cells in the cardia; c. Ellipse and cone-shaped argyrophilic cells in the body
of stomach; d. Cone-shaped argyrophilic cells in the pylorus; e. Cone-shaped argyrophilic cells in the duodenum; f. Cone-shaped argyrophilic
cells in the jejunum; g. Cone-shaped argyrophilic cells in the ileum; h. Cone-shaped and fusiformis argyrophilic cells in the caeccum; i. Cone-
shaped argyrophilic cells in the colon; j. Cone-shaped argyrophilic cells in the rectum; k. Round argyrophilic cells in the oesophagus; 1. Ellipse
argyrophilic cells in the cardia; m. Ellipse and cone-shaped argyrophilic cells in the stomach; n. Round and cone-shaped argyrophilic cells in the
Pylorus; o. Ellipse and cone-shaped argyrophilic cells in the duodenum; p. Cone-shaped argyrophilic cells in the jejunum; q. Cone-shaped
argyrophilic cells in the ileum; r. Round argyrophilic cells in the caccum; s. Cone-shaped argyrophilic cells in colon; t. Cone-shaped argyrophilic

cells in the rectum.
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