oiEiny Journal of Veterinary Research
X

Homepage: jvr.ut.ac.ir

\ University of Tehran Press Rrinel Sl 2251-6190 Research Article

Study of Organogenesis and Histogenesis of Liver During the Embryonic
Period of the Ostrich (Struthio camelus)

Jalil Pourhaji Motab'™() Babak Rasouli?®"*/, Arad Jahankhani®™

LVeterinary Department, Garmsar Branch of Islamic Azad University, Garmsar, Iran
2 Department of Basic Sciences, Faculty of Veterinary Medicine, Semnan University, Semnan, Iran
3 Graduated from the Faculty of Veterinary Medicine, Semnan University, Semnan, Iran

Received: 14 Jan 2026, Reciver in revised from: 14 Mar 2026, Accepted: 18 Mar 2026, Available online: 21 Jun2026

d 10.22059/jvr.2025.394622.3507 J Vet Res, Volume 81, Number 2, 2026, 101-111

Abstract

BACKGROUND: Ostrich belongs to the group of broad-breasted birds. Despite many morphological similarities with other
birds, ostriches have some differences from them.

OBJECTIVES: This study aims to determine the processes of organogenesis and histogenesis in the ostrich liver. This study
will serve as a basis for future research in experimental embryology.

METHODS: To carry out this study, 36 fertilized ostrich eggs of 5, 9, 14, 20, 25, 30, 34, 38, and 41 days old (4 samples
from each age group) were selected, and their livers were examined anatomically, histologically, and morphometrically. The
liver of the ostrich embryo was examined macroscopically and microscopically and compared with the livers of birds such
as chicken, pheasant, partridge, duck, and turkey.

RESULTS: In addition to the similarities between the liver of this bird and other birds, there were significant differences,
such as the division of the lobes, the shape of the lobes, the gallbladder, the time of final liver development, the time of the
appearance of the first bile ducts, the time of the appearance of the first Kupffer cells, the color of hepatocyte cells and the
number of cells of the hepatic cords.

CONCLUSIONS: Considering the species differences between birds, the existence of anatomical, morphological, and
histological differences between the liver of this bird and those of other birds is understandable. In addition, there are
differences in the times of development and appearance of organs between the ostrich and other species. However, the liver
of the ostrich embryo is somewhat similar to the livers of other native birds.

Keywords: Histogenesis, Liver, Morphogenesis, Morphometry, Ostrich embryo

Copyright © The Author(s). Publisher: University of Tehran Press Conflict of interest: The authors declared no conflict of interest.
Corresponding author: Babak Rasouli, Tel/Fax: +9823-33654215 / +9823-31533636 |@ ® a

How to cite this article:

Pourhaji Motab J, Rasouli B, Jahankhani A. Study of organogenesis and histogenesis of liver during the embryonic
period of the ostrich (Struthio camelus). Journal of Veterinary Research, 2026; 81(2): 101-111.

doi: 10.22059/jvr.2025.394622.3507

Figure Legends and Table Captions

Table 1. Length, Width, and thickness of the right and left liver lobes (in mm) of the ostrich embryo.

Figure 1. A: 9-Day-old embryo with 4 cm (CRL), a) Right lobe, b) Heart; B: 14-Day-old ostrich embryo at 5 cm (CRL), a) Liver, b) Proventriculus, c)
Gizzard, d) Intestines; C: 20-Day-old embryo at 10 cm (CRL), a) Right lobe of the liver, b) Left lobe of the liver, ¢) Pancreas surrounded by the ascending
and descending parts of the duodenum, d) Proventriculus, €) Gizzard; D: 25-Day-old ostrich embryo at 16 cm (CRL), a) Right lobe of the liver, b) Left lobe
of the liver, ¢) Heart, d) Pancreas surrounded by ascending and descending parts of the duodenum, €) Proventriculus.

Figure 2. Photomicrograph of the liver of a 9-Day-old ostrich embryo; a) Central lobular vein, b) Sinusoid, c) Liver capsule with mesothelial cells, d)
Hepatocytes seen in masses (H&E x100).

Figure 3. Photomicrograph of a 14-Day-old ostrich embryo liver, a) Red blood cells, b) Sinusoids, ¢) Hepatocytes arranged together in an acinar form, d)
Central lobular vein (H&E x100).

Figure 4. Photomicrograph of the liver of a 20-Day-old ostrich embryo; a) Central lobular vein, b) Red blood cells, ¢) Sinusoid, d) Liver capsule, e)
Hepatocytes still seen as acinar (H&E x50).

Figure 5. Photomicrograph of liver of 25-Day-old ostrich embryo, a) Central lobular vein, b) Red blood cells, ¢) Sinusoid, d) Liver capsule (H&E x100).
Figure 6. Photomicrograph of the liver of a 30-Day-old ostrich embryo; a) Central lobular vein, b) Red blood cells, ¢) Sinusoids, d) Hepatocytes appear in
filamentous form (H&E x100).

Figure 7. A: Photomicrograph of the liver of a 34-Day-old ostrich embryo, a) The bile duct in the portal space composed of long cuboidal cells, b) Sinusoid,
¢) Hepatocytes arranged in a filament; B: Photomicrograph of a 34-Day-old ostrich embryo liver; a) Central lobular vein, b) Red blood cells, ¢) Hepatocytes
arranged in a filament., d) Sinusoids (H&E x100).

Figure 8. Photomicrograph of a 38-Day-old ostrich embryo liver a) Hepatic artery, b) Vein, c) Connective tissue, d) Major bile duct, ) Smaller branches of
the bile duct, f) Portal space (H&E x100).
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