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HE AAetgs, HAdel 48 =24& =335
Aoz F&etr] sl Alcian blue pH 2.5
GMH(AB 2.5), Periodic acid-Schiff
reaction(PAS). Alcian blue pH 2.5-Perio-
dic acid-Schiff reaction(AB 2.5-PAS).
Alcian blue pH 1.0-Periodic acid-Schiff
reaction(AB 1:0-PAS), Aldehyde fuchsin
pH 1.7 SAH(AF 1.7). Aldehyde fuchsin
pH 1.7-Alcian blue pH 2.5 94% (AF 1.
7-AB 2.5) 5& AAsHHT)

2234 Ay e dAdol Mxel FEHE
ZlEeg e AMEE Munsell color
system HEH (Gove. 1967) % Spicer
(1963), Spicer®t Sun(1967)5¢] Wyl F3
o 7RIt @ FHoM = Tl utebA
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(Blue), Ao 2 dAs= A4E R(Red), #
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3t (Spicer and Meyer. 1960: % 1974:
Sheahan and Jervis, 1976: @3 #. 1981:
AT, 1982: A7 A 1985).
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Table 1. Blood gas changes of the vipers under active and hibernating phases
PCOZ TC02 P02 pH
{mm Hag) {m mol/) (mm Hg) (unit)
Active Phase (Summer)
ET; 26~29°C, B.T.; 18~20°C 12.0+141 10.8+1.01 15.7+1.83 7.46+0.09
Hibernation Phase (Winter)
ET.3~7°C,BT;7~10°C 13.7+1.71 18.2+1.54 33.1+221 7.62+0.11
Mean + Standard deviation, E.T.; Environmental Temperature, B.T.; Body Temperature
Table 2. Blood pictures changes of the vipers under active and hivernating phases
RBC Hemogrovin Hematocrit WBC
(106/mm3) (g/d)) (%) {10/mm3)
Active Phase (Summer)
E.T; 26~29°C, B.T,; 18~20°C 0.84+0.06 8.9+0.36 26.2+0.28 12.8+0.54
Hibernation Phase (Winter)
ET,; 3~7°C,B.T.; 7~10°C 0.91+0.08 9.8+048 28.0+0.35 6.7+0.42

Mean + Standard deviation, E.T.; Environmental Temperature, B.T.; Body Temperature
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Table 3. Histochemical reactions of .nucous cells in the gastrointestinal tract of Agkistrodon saxatilis, in active and

hibernating phases

PAS AB25 AB1.0 ABZ.5PAS AB1.0-PAS AF1.7 AF1.7-AB2.5

Stomach  Surface Active 4 2 0 4R 4R 0-1 1B
mucous cell Hibernating 3 0 0 4R 3R 1 1B
Mucous neck Active 4 0 0 4R 4R 0 0
cell Hibernating 4 2 0 4R 4R 0 1B
Small Crypt Active 4 4 2 4BP.4B 4BP4P 1-2 3B-4B
intestine Hibernating 4 3-4 0 4BP 3BP 1 2B
Villus Active 3 3 2 4BP.3B 3BP4P 34 3B
Hibernating 4 34 0 4BP 3BP 1 2B-3B

PAS; Periodic acid-Schiff reaction, AB 2.5; Alcian blue pH 2.5, AB 1.0: Aician blue pH 1.0, AB 2.5-PAS; Alcian blue
pH 2.5-Periodic acid-Schiff reaction, AB 1.0-PAS; Alcian blue pH 1.0-Periodic acid-Schiff reaction, AF 1.7; Aldehyde
fuchsin pH 1.7, AF 1.7-AB 2.5; Aldehyde fuchsin pH 1.7-Alcian blue pH 2.5, B; blue, R; Red, P; Purple, BP: Blue-
Purple, Numerical values (0-4) designate comparative color intensities.
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Table 4. Distribution and proposed types of the mucosubstances in the gastrointe stinal tract of Agkistrodon saxatilis,

in the active and hibernating phases.

Site Portion Phase Types of mucin
Stomach Surface Active Predominantly neutral mucin, a little amount of sialomucin
mucous cell Hibernating Predominantly neutral mucin and lesser amount of sialomucin
Mucous Active Neutral mucin
neck cell Hibernating Predominantly neutral mucin, a little amount of sialomucin
Small intestine Crypt Active Neutral mucin, sialomucin and sulfomucin
Hibernation Almost the same as the above active, a little decrease of
sulfomucin and sialomucin
Villus Active Almost the same as the active of crypt
Hibernating Predominantly neutral mucin, small amount of sulfomucin and

sialomucin
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Blood Pictures and Histochemical Properties of the Gastrointestinal Mucous Cells
in the Viper
Young-bok Roh (Department of Biclogy, Chosun University, Kwangju, 501-759,
Korea)

This investigation as performed to compare blood gas volume and pressure (TCO,, PCOs,,
PQ,), blood pH and blood pictures (RBC, WBC, Hemoglobin, Hematocrit), in active and
hibernating phases of the vipers. The histochemical properties and compositions of the
mucosubstances in the mucous cells of the gastrointestinal tract of vipers in active and hibernating
phases were also investigated. TCO,, PCO,, PO, and pH increased considerably in hibernation
phase, compared with active phase. RBC, hemoglobin and hematocrit increased slightly in
hibernating phase while WBC decreased considerably in hibernation phase. The folds of the
gastrointestinal tract in hibernating phase decrease in number and heighy. Also, the shrinkage of
epithelial cells were observed in hibernating phase. Gastric mucous neck cells contained only
neutral mucosubstances under active phase but a little acidic mucosubstances containing
sialomucin occurred under hibernating phase. Small intestinal mucus-secreting cells in active
phase were composed of acid mucosubstances and neutral mucosubstances and acid
mucosubstances were filled with sulfomucin and sialomucin, but sulfomucin and sialomucin
decreased shightly. Changes of fine structures of gastrointestinal surface epithelium were
recognizable in each hibernaring phase under scanning electron microscope.
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Explanation of Figures

Fig. 1. A part of the stomach in the active phase shows well-developed mucosa. But a part of the stomach in the
hibernating phase shows poorly developed mucosa. Hematoxylin-eosin. x 40. 1A; Active phase, 1B; Hibernating
phase.

Fig. 2. Surface mucous cells and mucous neck cells of the stomach in the active phase show strong positivities to PAS
reaction. x 100,

Fig. 3~5. Surface musous cells and mucous neck cells of the stomach in the active phase show strong red tints. Alcian
blue pH 2.5-PAS reaction (Fig. 3, x 200) and Alcian blue pH 1.0-PAS reaction (Fig. 4, x 200). However, in Aldehyde
fuchsin pH 1.7-Alcian blue pH 2.5 stain only surface mucous cells show weak alcianophilia, (Fig. 5, x 250).

Fig. 6~8. In the hibernating phase, surface mucous cells of the stomach show from moderate to strong positivities.
PAS reaction (Fig. 6, x 250), Alcian blue pH 2.5-PAS reaction (Fig. 7, x 250) and Alcian blue pH 1.0-PAS reaction,
(Fig. 8, x 250).

Fig. 9. A part of small intestine in the active phase of the viper showing mucosal folds covered with epithelial cells and
many dispersed mucous cells. Hematoxylin-eosin, x 250. 9A; Active phase, 9B; Hibernating phase.

Fig. 10. A part of small intestine in the active phase shows slightly stronger positivity in the crypt than in the villus.
PAS reaction. x 250.

Fig. 11. A part of small intestine in the active phase shows slightly stronger alcianophilia in the crypt than in the villus.
Alcian blue pH 2.5 stain. x 250.

Fig. 12. A part of small intestine in the active phase shows strong blue purple and blue tints. Alcian blue pH 2.5-PAS
reaction. x 250.

Fig. 13. A part of small intestine in the active phase shows strong blue purple and blue tints. Alcian blue pH 1.0-PAS
reaction. x 250.

Fig. 14. A part of small intestine in the active phase shows from moderate to strong blue tints. Aldehyde fuchsin pH
1.7-Alcian blue pH 2.5 stains. x 250.

Fig. 15. A part of small intestine in the hibernating phase showing shrinkage of the mucosal folds and decrease of the
mucin contents in the mucous cells. Mucosubstances in the mucous cells show strong positivity to PAS reaction. x 100.
Fig. 16. A part of small intestine in the hibernating phase shows strong blue-purple tint. Alcian blue pH 2.5-PAS
reaction x 100.

Fig. 17. A part of small intestine in the hibernating phase shows moderate blue-purple tint. Alcian blue pH 1.0-PAS
reaction. x 100.

Fig. 18. A part of small intestine in the hibernating phase shows moderate blue tint. Aldehyde fucsin pH 1.7-Acian
blue pH 2.5 stains. x 100.

Fig. 19. Scanning electron micrograph of the stomach in post-hibernating phase {Spring). x 100.

Fig. 20. Scanning electron micrograph of the stomach in active phase (Summer). x 1000.

Fig. 21. Scanning electron micrograph of the stomach in prehibernating period (Autumn). x 1000.

Fig. 22. Scanning electron micrograph of the stomach in hibernating period (Winter). x 1000.

Fig. 23. Scanning electron micrograph of the small intestine in posthibernating phase (Spring). x 250.

Fig. 24. Scanning electron micrograph of the small intestine in active phase (Summer). x 50. '

Fig. 25. Scanning electron micrograph of the small intestine in prehibernating phase (Autumn). x 120.

Fig. 26. Scanning electron micrograph of the small intestine in hibernating phase (Winter). x 120.

Fig. 27. Scanning electron micrograph of the large intestine in posthibernating phase (Spring). x 55.

Fig. 28. Scanning electron micrograph of the large intestine in active phase (Summer). x 120.

Fig. 29. Scanning electron micrograph of the large intestine in prehibernating phase (Autumn). x 1000.

Fig. 30. Scanning electron micrograph of the large intestine in hibernating phase (Winter). x 120.
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