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Abstract: [Objectives] Hibernation is a very frequent occurrence in animals. During hibernation, the activity
and digestive functions of animals are reduced, and the metabolic rate of animals is much lower than the basal
metabolic rate, especially in amphibians and reptiles. Research demonstrated that the numbers of glucagon,
gastrin, and somatostatin cells in the digestive system of Rana catesbeiana during hibernation were higher

than that during the non-hibernation period or not significantly changed. Argyrophilic cells are the general
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term for the endocrine cells of the digestive tract that regulate the digestion, absorption, and feeding behavior
of animals. However, little is known about the changes of argyrophilic cells in the digestive tract of R.
catesbeiana pre-hibernation and post-hibernation, so we studied these changes during hibernation. [M ethods]
As a pre-hibernation experimental group, we acquired 10 R. catesbeiana from the Harbin Hada wholesale
aquatic products market in September 2020 and acclimated them for 7 d in the laboratory. As a hibernation
phase experimental group, 10 R. catesbeiana were obtained in October 2020 and acclimated to lab settings for
7 d in 6 ‘C incubators until mid-December 2020. April 10, 2021, 7 d under acclimatized laboratory
conditions for the post-hibernation experimental group. Each R. catesbeiana was fed a live goldfish weighing
around 3.5 g every three days while it was being domesticated. The Grimelius silver staining was applied to
the intestinal tract. SPSS 23.0 and Duncan’s multiple range test were applied to make a statistical analysis of
the argyrophilic cells in the digestive tract of three periods of R. catesbeiana. An independent sample t-test
was applied to compare the distribution density of the argyrophilic cells in the same part of the digestive tract
of the three groups, and the data were shown as “mean + SE”. GraphPad Prism Version 8.0 software was used
to plot the data. The argyrophilic cells were photographed using MOTICAM ProS5Lite microimaging system.
[Results] The argyrophilic cells in R catesbelana digestive tract did not differ morphologically during
hibernation, pre-hibernation and post-hibernation, being cone-shaped, fusiformis and ellipse. Cone-shaped and
fusiformis argyrophilic cells with exocrine activity in various parts of the R. catesbeiana digestive tract had
considerably larger densities in the digestive tract during the three periods than elliptical cells with endocrine
function (P < 0.01). In all three phases, the distribution density of argyrophilic cells peaked in the jejunum,
while the troughs varied. The distribution densities of argyrophilic cells are lowest in the esophagus during the
pre-hibernation and post-hibernation periods, and in the cardia during the hibernation period. Except for the
pre-hibernation and hibernation periods, there were differences in the distribution density at the pylorus (P >
0.05), and the distribution densities of the esophagus, stomach, duodenum, jejunum, ileum, and rectum during
hibernation were significantly higher than those of the pre-hibernation and post-hibernation periods (P < 0.05).
In the pre-hibernation and post-hibernation periods, the argyrophilic cells displayed an inverted “U”-shaped
distribution pattern, and in the hibernation phase, a “~”-shaped distribution pattern (Fig. 2). [Conclusion]
Overall, the variations in the distribution density of argyrophilic cells in R. catesbeiana during the three time
periods were correlated with the physiological states and functions of the major digestive tract components.
The distribution density of argyrophilic cells increased dramatically during hibernation compared to
pre-hibernation and post-hibernation, which was linked to improved immunological response and an increase
in the small intestine’s sensitivity to neurotransmitters. In short, the morphological characteristics of the
argyrophilic cells did not change significantly in pre-hibernation and post-hibernation, whilst the number of
argyrophilic cells changed to accommodate the regular performance of their digestive activities and endocrine
functions.
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1 AR E S R4 RS (400 x)
Fig.1 Distribution and morphology of argyrophilic cellsin digestive tract of Rana catesbeiana at different stages (400 x)

a. FEHEAT: b PUIHERLL, o HRE: d del IBEREL; e T 3EMIRE: £ WREL o BIURHEAR: h EBEEL, L 2
R j. BUHEAZY; ko BHEATY L odal T, mo iR A o BRIREY o MIGIREYL p. EMREUAHEMRZY, q. FEMRIZY,
r PUTRAL s BARAL ¢ WA IHARIZY; u T TIRIREL v IAHARIAY, wo IREL: x. EHRRIZYREEAR. ke R A .

a. Cone-shaped, in the esophagus; b. Cone-shaped, in the cardia; c. Fusiformis, in the gastric body; d. Ellipse, in the pylorus; e. Fusiformis, in the
duodenum; f. Fusiformis, in the jejunum; g. Cone-shaped, in the ileum; h. Ellipse, in the rectum,; i. Fusiformis, in the esophagus; j. Cone-shaped,
in the cardia; k. Cone-shaped, in the gastric body; 1. Ellipse, in the pylorus; m. Fusiformis, in the duodenum; n. Fusiformis, in the jejunum; o.
Fusiformis, in the ileum; p. Fusiformis and Cone-shaped, in the rectum; q. Ellipse, in the esophagus; r. Fusiformis, in the cardia; s. Fusiformis, in
the gastric body; t. Ellipse, in the pylorus; u. Fusiformis, in the duodenum; v. Ellipse, in the jejunum; w. Fusiformis, in the ileum; x. Ellipse and

Cone-shaped, in the rectum. The arrow points to the argyrophilic cells.
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Tablel Thedensity of argyrophil cellsof different periodsin the digestive tract of Rana catesheiana

AR AT Pre-hibernation

AR Hibernation

403 f5 Post-hibernation

Rig\;n A 43 TR 4 i A5 L 448 WA R A B A PN 43 B A A5 L 448

Enclosed type Open type Enclosed type Open type Enclosed type Open type
-4 Esophagus 13+0.1%" 2.9+0.1° 77+02 15.1+0.2¢ 0.7 0.1 13+0.2°
Bt Cardia 1.9+02"" 42+0.2° 2.8+0.1°" 45+02° 29+02%" 5.6+02°
B Gastric body 33+0.1" 8.3+0.3¢ 11.6 +0.29" 14.1+0.2° 1.3+0.1°" 32+0.1°
4] Pylorus 3.4+0.1° 7.1402° 42+0.1°" 6.8+0.2° 21402 48+0.2¢
+—4&% Duodenum 5.0+02 10.5+0.3° 14202 19.5+0.4" 3.4+0.1° 75+0.2"
%) Jejunum 5502 115+02° 12.1+02% 233 +0.3¢ 40+0.1™ 7.7+0.2°
6]/ Tleum 3.5+0.1°7 7.8+0.2% 12.8 £ 0.3 18.4£0.5 3301 6.0+0.2°
% Rectum 3.1£0.1° 74+0.2% 11.4+ 03" 17.2+04° 23+0.1° 3.9+0.1°

HAR P ME + FRAERE S AH IR ) — 3R A0 50 N 2 WA T A I A b o i A R AR n ZE R R3S (P <0.05), JEFR* KR
ZRWEE (P<0.0D); FAEEREAHENS FREREZERANEE (P>0.05), NEFRESARFRZEREE (P<0.05),

Data are expressed as Mean + SE; Shoulder mark * of data at the same location in the same period indicated significant difference (P < 0.05),

and shoulder mark ** indicated extremely significant difference (P < 0.01). For the data in the same column, the same lowercase letters mean no

significant difference (P > 0.05), while the completely different lowercase letters mean significant difference (P < 0.05).
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