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Characteristics of Lung Structure in Different Age Plateau Yak

HE Jun-feng, YU Si-jiu,CUI Yan”~
(College of Veterinary Medicine , Gansu Agricultural University , Lanzhou 730070, China)

Abstract: Histology methods and transmission electron microscope technique were used to inves-
tigate the pulmonary morphological structure and adaptive changes in one-day-old yak, five-
month-old yak and adult yak. The results showed that the percentage of media muscle thickness
of pulmonary artery (MT %) were thicken, the mean value of one-day-old group. five-month-old
group and adult group were 10. 71%, 12.53% and 11.18% , respectively. There was a complete
smooth muscle layer in bronchiole wall in one-day-old yak. In gas-conducting airways, the secre-
tory granules of goblet cells were dense; there was sparse area in granules central. The secretory
granules of Clara cells were dense secretory granules or a mixture of dense secretory granules and
pale secretory droplets. In pulmonary artery, endothelial cells were cubic and proliferated, some
of them intruded lumen. Smooth muscle cells are cubic, organelles increased. The thickness of
blood-air barrier in yak was very thin. The thickness of blood-air barrier in different age group
were 0. 445(one-day old) ,0. 506 (five-month old) and 0. 423 (adult) um, respectively. These re-
sults indicated that hypoxia affected the structure of lung in yak; it was significant in five-month-
old group, but as the increasing of age, the affection was decreasing. The changes of structure
affected with age indicate that the lung of yak has adapted to the hypoxia.
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Fig. 1 Light micrograph of 1-day-old yak's lung
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B2 5 ARESMERLRSEN
Fig.2 Light micrograph of 5-month-old yak’s lung

B3 MEREFMELEEN
Fig.3 Light micrograph of adult yak's lung
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Table 1 Percentage of the medial muscle thickness to the external diameter of pulmonary arteries in different age yak

21 %) 1 H % 5 i A

Group One-day-old Five-month-old Adult
IME/ pm
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Outer diameter/pm
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Ci. Ciliated cell; CC. Clara cell; G. Goblet cell; M. Mitochondrion ; RR. Rough endoplasmic reticulum;
EN. Endothelial cell; IE. Internal elastic lamina; SMC. Smooth muscle cell; EL. Elastic lamina; 1. Type [
cell; 2. Basal lamina; 3. Capillary endothelium

a. Bronchiole of 1-day-old yak; b. Terminal bronchiole of 1-day-old yak;c. Comparison of secretions in G and
CC;d. Clara cell of 1-day-old yak, showing mixture of dense secretory granules and pale secretary droplets
(D, dense secretary droplets (IID, M and RR; e. Pulmonary artery of 1-day-old yak, endothelial cells are cu-
bic and proliferated, some of them intrude lumen, showing EN,IE and SMC;f{. A larger pulmonary artery of
1-day-old yak,EN are flat, not proliferated, showing EN, IE and SMC;g. Smooth muscle cell in pulmonary
artery of 1-day-old yak,M are increased with synthetic phenotype; h. Pulmonary artery of 5-month-old yak,
some EN are cubic and proliferated, showing EN, IE, SMC, and EL; i. Pulmonary artery of adult yak,
showing EN, IE, SMC, endothelial cells are flat, not proliferated; j. Blood-air barrier of 1-day-old yak; k.
Blood-air barrier of 5-month-old yak; 1. Blood-air barrier of adult yak
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Fig. 4 Electron micrograph of different age yak's lung
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Table 2 Thickness of the blood-air barrier in different age yaks(average) pm
AE A 2 FEALL
N B-AB 1 1/B-AB% Ba Ba/B-AB% En En/B-AB%
Group Number of Samples
1 H# One-day-old 4 0.445 0.142 31.91% 0.088  19.84%  0.214  48.26%
5 A # Five-month-old 5 0.506 0.186 36.82%  0.097 19.12% 0.223 44.07%
A Adult 5 0.423 0.122 28.85%  0.187 44.15% 0.114 27%
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B-AB. Thickness of the air-blood barrier; I Thickness of the type I cell; I/B-AB% . Thickness proportion of type I cell;
Ba. Thickness of the basal lamina; Ba/B-AB%. Thickness proportion of basal lamina; Ep. Thickness of the capillary endotheli-

um; Ep/B-AB%. Thickness proportion of the capillary endothelium
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