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Plate OQil red O staining and extraction of mesenteric adipose tissue of C. idella

1. dissected C. idella; 2. original visceral mass; 3. sample fixation; 4. sample dehydration; 5. oil red O staining; 6. Sample after extraction; a. Mesenteric

adipose tissue. b. Intestine; c. Hepatopancreas.
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Fig. 1 Standard curve of oil red O
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Fig.2 The relation between extraction method and

weight quantified by extraction method

scraping method of quantifying mesenteric adipose
tissue of C. idella

AR 5 Ty vk B v S
24 EEMReER ST

Xif SR AE A 200 FE A PR 3 R R A AR
Gt dr, SR 1, fERE R 8 MR TR
e, R PR R R 2R R A A S
ZH(8.93% ~ 24.49%) FEAK T 5 TR A IR R M
R (3.17% ~ 4.25%), JLHIZE, FEIREA 5 RZECHh
8.93% M E AR, M RN UVIRE A T R
BOkF] 24.49%, FIZMAREA F 524 FRE K&
WA R S, 4, AR EAE %0 K-S
K, PEYIRT 0.05 BEMEAKT, BHASIE
Bori

®1 Ef§ MEMKNEE MR (1=200)
Tab.1 Descriptive statistics of eight quantitative traits in
C. idella (n=200)

2.5 XSRS

Pearson AH /M HT 4 S B, AR E 550 A 45
R RPEIR (8] 2 & B IEAH O (= 073 ~ 092, P <
0.01), Hor 5K ; WIERES &K
RPRE P ZIER S (7= 0.51 ~0.70, P <0.01),
Horp SR m A e s W &R BRI OB & ) 5
BARR R 2L IEAH K (n=033~042, P<
0.01)(F 2)o R4S PER B] 9 AH DG I 2R B e o
MG FRIE . IOl , 760 R IENE 5 TR a5
AR TE] B 2R G W OB 2 5 PN U 5 = 1 A
KRR K (r=0.60, P<0.01),

x2 Ef& 3 MEMRNEXSIT (1=200)
Tab.2 Correlation analysis of eight quantitative traits in
C. idella (n=200)

PR B brdEE BUME ROE B R

trait mean SD min max (6)%
1k E/g BW 80.42 718 6720 99.50 893
fAsKe/em BL 1739 055 16.13 1894  3.17
#RTK/em TRL 9.03 035 827 1001  3.88
A i/em BH 372 0.4 330 403 379
i si/em CPH 192 008 173 212  4.09
1A %5 /cm BWD 244 010 220 283 425
PR g VW 491 062 358 641 1256

MR E /Jug MFW 17344 4248 92.66 318.07 24.49

T %%HE?E%H%(MFW)%TE%;%Hﬁﬂﬁ%iﬁéﬂi’é%—%ﬁim N EANO)
=, MA,

Note: * Mesenteric fat weight (MFW) refers to the weight of oil red O
extracted from the stained mesenteric adipose tissue. The same below.
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PR trait  BW  BL
BW 1

TRL BH CPH BW VW MFW

BL 0927 1

TRL  0.82" 090 1

BH  0.837 0.73" 0.677 1

CPH 0.73" 0.66" 0.62" 0.747 1

BW  0.757 0.687 0.657 0.66" 0.65" 1

VW 0727 0.677 0.607 0.70" 0.517 0.517 1

MFW 0417 0337 038" 0.42" 040" 039" 060" 1
VE: o IR ISR B L3R (P < 0.01).

Note: ** indicates highly significant correlation at the level of 0.01.

RIS i SRS B Ay UL A i 45 0L 00 A AR M)
AR5 (K 3). Hoh, i RIBIR IR 5 A
JESR A ROy — 5, T “HREEmEAR, U
BH SR BT 7 96 ARAT 04 i 2 I 0 107 e A R s 1 ik
e RBARR, RSP BUARAT o
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BL J

TRL

BH

CPH -

BWD

Vw

MFW
3 HE&SIMHEMKARBRKE
Fig.3 Dendrogram of R-cluster analysis of
8 quantitative traits in C. idella
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SHT (R 3). BN, HAMWRE . K92 RE
PR A DU R, Fo a4 An A o R G b 3 1
e GR, AHEEST I o mlE Ty R P R R AUH
0.20, ZEIRAE &5 5 I S 4808 H e B &
G U DO AR AR S 1) 20%, R IAIEFIE AT FR 1Y
[ = A5 AR S50 iy R T I DA B B RICR A o

®3 BaBRERERIRESSHSERN
EEEYI5 4 (n=200)
Tab.3 Stepwise regression analysis between mesenteric
fat weight and various morphological
indexes in C. idella (n = 200)

o EPREMRE RS o WERER o

unstandardized standardized determination

model coefficients  coefficients ' coefficient R* Frtest
.

WA e

constant —347.90 - 4.6

BH 85.44 0.28 3337 020 2434
BWD 83.45 0.20 2.39"

e * RORIB BB KF(P < 0.05); ** RRBHREZ KPP <
0.01).

Notes: * indicates significant difference at the level of 0.05; ** indicates
significant difference at the level of 0.01.
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Determination and analysis of the amount of mesenteric
fat deposition in grass carp (Ctenopharyngodon idella)

JIANG Peng ", FAN Jiajia, LI Shengjie, DU Jinxing, LEI Caixia
(Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation, Ministry of Agriculture and Rural Affairs,
Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou, 510380, China)

Abstract: Mesenteric fat weight (MFW) is a representative index used to reflect body lipid level in Ctenopharyn-
godon idella. However, the traditional measurements by artificial scrape and weighing are time-consuming, labor
intensive and having high operating errors, especially when many samples are to be handled. To avoid such limita-
tions, this study developed a rapid and sensitive method for the quantitation of mesenteric fat utilizing the lyso-
chrome dye oil red O. The initial operation procedures included: fish anesthetization, sample collection of visceral
mass, PIT-tag implantation, sample fixation, sample dehydration, oil red O staining. After the above steps, mesen-
teric fat could be specifically stained by oil red O dye, and all the samples were stained uniformly. After sample
extraction and absorbance measurement of extraction liquid, the weight of oil red O extracted from the stained
sample could be accurately obtained according to the standard curve of oil red O (y = 0.0276x + 0.040 3, R* = 0.999 7).
The oil red O weights were used as MFWs in this study, and had good consistency with the fat weights quantified
by the conventional scraping method (» = 0.80). Furthermore, data analysis showed that the coefficient of variation
for MFW (24.49%) was greater than that for body weight (8.93%) in the cultured population of C. idella (n =200),
indicating a significant potential for its genetic improvement. Correlation and cluster analysis showed that MFW
was positively correlated with all the observed traits, of which visceral weight (VW) had the highest correlation
coefficient of 0.60 (P < 0.01), and was clustered into one group. The results were as expected that both MFW and
VW belonged to viscera-related indexes. Multiple linear regression analysis showed that morphological indexes
could explain only a small amount of variation for MFW (R’ = 0.20), indicating that the regression prediction was
unsatisfactory, and direct measurement remained an effective approach. This study provided an accurate quantitat-
ive method for genetic improvement of body lipid traits in C. idella.

Key words: Ctenopharyngodon idella; mesenteric adipose tissue; oil red O; deposition amount; quantitative ana-
lysis

Corresponding author: JIANG Peng. E-mail: jiangpeng85@126.com

Funding projects: Central Public-interest Scientific Institution Basal Research Fund, CAFS (2021XT0301);
National Natural Science Foundation of China (31902357; 31902365); Natural Science Foundation of Guangdong
Province, China (2020A1515011334); China Agriculture Research System (CARS-45-04)

https://www.china-fishery.cn HREK P24 )5 sponsored by China Society of Fisheries



	1 材料与方法
	1.1 实验鱼
	1.2 主要试剂与仪器
	1.3 性状测量与样品处理
	1.4 标准曲线的绘制
	1.5 统计分析

	2 结果
	2.1 样品的染色与萃取效果
	2.2 标准曲线的绘制
	2.3 肠系膜脂肪沉积量的测定
	2.4 度量性状的描述性统计
	2.5 相关与聚类分析
	2.6 逐步回归分析

	3 讨论
	3.1 油红O染料的特性与应用研究
	3.2 染色-萃取定量方法的操作要点
	3.3 草鱼肠系膜脂肪沉积量的特征

	参考文献

