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Fig.1 Segmented diagram of five fish intestinal

1. V. variegatus 2. P. olivaceus 3. O. punctatus 4. T. modestus 5. M. soiuy, the same as Fig.2-4. A. foregut, B. midgut, C. hindgut.
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Plate Intestinal tissue morphology of five fish species

1-3. V. variegatus foregut, midgut and hindgut in turn; 4-6. P. olivaceus foregut, midgut and hindgut in turn; 7-8. 7. modestus foregut, midgut and
hindgut in turn; 10-11. O. punctatus foregut, midgut, and hindgut in turn; 13-15. M. soiuy foregut, midgut and hindgut in turn. H. the intestinal plica
height; W. the intestinal plica width; CM. the thickness of circular muscle; LM. the thickness of longitudinal muscle.

F1 SHaELbipK

Tab.1  Relative intestinal length of five fish species cm
(eSS [58] 4 S 5 8t Sl I i fi AT ki)
species V. variegatus P. olivaceus T. modestus O. punctatus M. soiuy
&K body length 19.35+0.19 17.40+0.22 16.43+0.24 14.21+0.57 28.29+1.49
&K intestinal length 10.28+0.18 9.42+0.22 28.49+0.29 13.53+1.07 96.51+1.28
e relative intestinal length 0.53+0.01° 0.55+0.06° 1.73+0.1° 0.95+0.06° 3.41+0.04°

e FAE TR R F) - BEROR 7 5 .35 (P<0.05).
Notes: Values with different letter superscripts mean significant difference (P<0.05).

WA SR, KPR BE R SR 6T 1 (P<0.05) (18] 2-b). #R fh Jl7p 8 4 v FE S i g 2
W R A SEFE W E K TR W (P<0.05), JRRAMIATE WY, HAMBN S B E (P<0.05), 1
FEREHER T (P<0.05), REEDLTEEFREAH  MEHERTEERK, HUCERBERS, FHikZ
HOMA R i BB RS A S 22 R AR K BE R TG R BEReREg Tl , B4 8 7 38 58 4 95 B /N
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Fig.2 Height, width and numbers of intestinal plica in five fish species

(a) intestinal plica height comparison, (b) intestinal plica width comparison, (c) the number of Intestinal plica comparison. Different lowercase letters

indicate significant differences (P<0.05), the same below.
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Fig. 3 The intestinal muscularis of five fish species

(a) intestinal circular muscle thickness comparison, (b) intestinal longitudinal muscle thickness comparison.
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Fig. 4 Number of intestinal goblet cells in five fish species
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Fig. 5 Correlations of intestinal parameters in five fish species

(a) V. variegatus, (b) P. olivaceus, (c) T. modestus, (d) O. punctatus, (e) M. soiuy. A. plica height, B. plica width, C. the number of plica, D. circular

muscle thickness, E. longitudinal muscle thickness, F. the number of goblet cells. * indicate significant difference (P<0.05).
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Comparison of fish intestinal histology in offshore aquaculture net pen

ZHANG lJiarong ",  GAO Yuntao *’, GAO Yunhong "**, LI Mingyue ¥, QIN Hongyu '*,
XIE Ting ',  GUAN Changtao *,  JIA Yudong """
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China,
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;

3. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao Marine Science and
Technology Center, Qingdao 266237, China)

Abstract: Large offshore net pen aquaculture is one of the most important modes for the development of deep-sea
aquaculture. Precise feeding is the key to ensureing efficient farming, nutrient digestion and absorption for farm-
ing fish. Intestine is the main area for digesting and absorbing nutrients. Thus, investigating its structure will
provide a theoretical basis for accurate feeding in captivity. The intestinal tissue of five marine fishes (Verasper
variegatus, Paralichthys olivaceus, Oplegnathus punctatus, Thamnaconus modestus, Mugil soiuy) reared in off-
shore aquaculture net pen were detected via tissue sectioning, hematoxylin-eosin (H.E) staining and optical micro-
scope observing in this study. Meanwhile, the relative intestinal length, the height, width, the number of intestinal
folds, the thickness of the circular muscle, the longitudinal muscle, the number of goblet cells, the morphological
differences of different intestinal segments and correlations were evaluated. The results showed that M. soiuy had
the most significant relative with intestinal length, followed by 7. modestus and O. punctatus, and Verasper and P.
olivaceus were the least significant relationship. The intestinal fold number, height and width of five fishes
decreased from anterior intestine to posterior intestine, and the degree of intestinal fold developed M. soiuy>Ver-
asper>Q0. punctatus>P. solivaceus>T. modestus. At the same time, the muscle thickness of O. punctatus intestinal
tract was the largest, significantly higher than that of the other four fishes (P<0.05). While P. olivaceus and O.
punctatus had the smallest, significantly lower than that of the other three fishes (P<0.05), M. soiuy and T. mod-
estus had no significant difference (P>0.05). There were substantial differences in the number and distribution of
intestinal goblet cells in the five fishes. The number of intestinal goblet cells in the five fishes was showed as
sphyraenus>O. punctatus>P. olivaceus>Verasper>T. modestus. M. soiuy goblet cells were mainly distributed in the
foregut and middle intestine, Verasper, P. solivaceus and O. punctatus intestinal goblet cells were mainly distrib-
uted in the foregut and posterior, and 7. modestus intestine goblet cells were mainly distributed in the posterior.
Correlations analysis results showed that the intestinal muscular layer of Verasper, P. olivaceus, O. punctatus, T.
modestus was significantly negatively correlated with intestinal folds, and was significantly positively correlated
with the number of intestinal goblet cells. M. soiuy had a significant positive correlation among intestinal paramet-
ers. In summary, the relative intestinal length, the number, height, width of intestinal folds, the thickness of the cir-
cular and the longitudinal muscles, and the distribution of goblet cells in different intestinal segments of the five
fishes which were breeding suitably by offshore aquaculture net pen have significant differences among species.
The aforementioned parameters indicated that five fish reared in the offshore net pen adopts different digestion and
absorption strategies due to species specific. Therefore, these results provided basic data for the designing of pre-
cise feeding and feeding strategies in offshore aquaculture net pen.

Key words: fish; relative of intestine; intestinal plicas; intestinal muscularis; goblet cell; offshore aquaculture net
pen
Corresponding author: JIA Yudong. E-mail: jiayd@ysfri.ac.cn

Funding projects: Central Public-interest Scientific Institution Basal Research Fund, CAFS (2023TD81); Central
Guiding Local Science and Technology Development Fund Project (YDZX2022120)

https://www.china-fishery.cn HPE K FE2:2: 3290 sponsored by China Society of Fisheries

12


mailto:jiayd@ysfri.ac.cn

	1 材料与方法
	1.1 实验动物
	1.2 样品采集
	1.3 石蜡切片与观察测量
	1.4 数据分析

	2 结果
	2.1 5种鱼类比肠长
	2.2 5种鱼类肠道组织形态比较
	2.3 5种鱼类肠道褶皱
	2.4 5种鱼类肠道肌层厚度
	2.5 5种鱼类杯状细胞数量
	2.6 5种鱼类肠道参数相关性分析

	3 讨论
	参考文献

