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Effects of soybean antigen protein Glycinin on intestinal tissues of
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Abstract: [Objective] The effects of soybean antigen protein Glycinin on intestinal tissues of larval
and juvenile common carps were investigated in this study. [Method) The larval and juvenile common

carps with the initial weights of (10.12 &£ 0.08) g and (116.89%0.13) g were kept in single recirculating
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system with controlled temperature. The same semi-refined isonitrogenous (crude protein contents were
400 and 360 g/kg,respectively) and isocaloric (total energy values were 16.9 and 15. 2 MJ/kg,respective-
ly) diets were fed to the common carps. Fish meal was used as animal protein, mixed oil (m (coin oil) :
m(fish oil) =1 : 1) was used as fat source,and dextrin and flour were used as sugar source. The larval and
juvenile common carps were divided into 5 treatments with 3 replicates each. The treatments were fed with
0 (the control),30,60,90,and 120 g/kg of soybean antigen protein Glycinin, respectively. The experiment
last for 8 weeks. The effects of soybean antigen protein Glycinin on intestinal tissues of larval and juvenile
common carps were investigated using the histological method. [Result] The fold heights of midgut and
hindgut of larval common carp in treatment groups were significantly lower than those in the control group
(P<C0. 05), while there were no significant differences in the fold heights of foregut, intestine weight,
length of intestine,intestine body weight index and intestine length index (P>>0. 05). The fold heights of
foregut,midgut and hindgut of juvenile common carps decreased with the increase of soybean antigen pro-
tein Glycinin content. The fold height of hindgut and weight of intestine of the juvenile common carps in
treatment groups were significantly lower than those in the control group (P<C0. 05). The intestine length
and intestine length index of the juvenile common carps treated with 120 g/kg soybean antigen protein Gly-
cinin were significantly lower than those in the control group (P<C0. 05). There were no significant differ-
ences in the fold heights of foregut and midgut (P>>0. 05). From the view of changes in intestinal morphol-
ogy,the intestinal villi of larval common carps were partial broken or damaged when the content of soybean
antigen protein Glycinin was 60 g/kg,while the phenomenon became worse when with the contents of soy-
bean antigen protein Glycinin were 90 and 120 g/kg,especially for midgut and hindgut. The muscular layer
of intestine of juvenile common carps appeared to be thinner when the content of soybean antigen protein
Glycinin was 60 g/kg,and the intestinal morphology changed more seriously (broken or missing villi) when
the contents of soybean antigen protein Glycinin were 90 and 120 g/kg. [Conclusion) The fold heights of
midgut and hindgut of larval common carps started to decrease when treated with 30 g/kg soybean antigen
protein Glycinin, while the fold height of hindgut of juvenile common carp decreased when treated with 60
g/kg soybean antigen protein Glycinin. The intestinal morphology of larval and juvenile common carps ap-
peared to be damaged when the content of Glycinin was 60 g/kg.
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K E PR E 48 K E CH 5 ] 5] AR
Bl 7 AR S R ) — S8 R Gy - B R A .
FEAFERTHKED KRG EA KRG E
H REZEMERREERER AT RER.2S
FIAR A . 7E 1934 48, Duke 42 H K 52 1 %
NSRS g e T WS RSN SN e
LOMEERGSFAE RS . PSS E MRS K E K
R R BRSBTS SR G
N A S N L SRR /N B T 2 A B B e
200 P3G A= S TS O A R A A L A K 52 BE A 3
MRS A . 34 9T A B, K 0G4 1 BB A% Al TR i il
(Oncorhynchus mykiss) ™" % 41 2 igy 16 T2 25 45 ¥ Al
Jo 4 ML 25 4 OF HAE R AR B AR A, XS4
WHHE T REEATEANPURER ., ERT R

LS AE NS SRS ek i )z v R
B IR TR T ERERNET LE. K
TERE 1 (Glycinin) J2& F 95 J5 1 4008 1 K 0 40 Ji 2K
F o, BEAE 5| R 0 20 0 Ak 18 o Bk L 1 B W E Y
B E P 47 o 2 10 5 | A T Ak T A R A R AR T, AR
(Cyprinus carpio) 5&= 8 [F H A 3= 2 57 50 1 IR K 4
Trindiz —. skER BN R T £ B BRI 2
A P RE AN T R i, AR R K gk
BREE (R EUY) X B g b R 40 2 A e H T g A 5 R
AT TS, HET. C T REHUEE A Glycinin X}
AR & E B A 2 RS i R L R G i .
R A 5 43 00 DA SR £ R 4 ok 3k 08 6 L R
B Ak K R 1 Glycinin AR [8] B 491 4 A0 A8
HFLA AL b BRI R BT R A L Glycinin XA [A] &



% 10 1)

BT L R G HIRE [ Glycinin X #HE €0 14 40 )7 38 4 4159 5% 05

T I 0 i 3 2 2L L B R A BT R AR
LA IR BRI H Y BRI AR .

1 M55k
L1 ASHEEA Glycinin (%S

A% 42t 05 7 R £0 1 &)y £0 B0 S ARDRE RS i oK
Pl 1 Glycinin J2& 78 5250 %8 5% H 187 Ak 5 b ] 3 56
TR . B B T R E o H A B R A
f) T . Glycinin 46 k%] 85% LA L,

1.2 fAReH &
o I R DL by S sh W R TR G IR

(m CERMD + mUa) =1 = 1 NS B 806 1
T A S TR UE 43 e ) T ~ V5 4145 A (BRHE (0
F gyt fa R 2R 1 3 B4 I 292 400 Fil 360 g/kg)
SERE CRURE T N2 R 16,9 A1 15, 2 MJ/ke) it B 1d]
BEH Glycinin B I0AS BE 2350 24 0 (G BED L 30,60,
90 F1 120 g/kg. £ 5 R A% o FL A2 0. 246 mm
4 7 4% I5C J7 o A BRSO 5 L T P Bl 288 PR WL R A2
1.5 F1 2.5 mm Popiia k. Wi+ /5 & T —20 Crk4E
HORAE £ . RE £ 4 ik 00 1) R 4 AR BB 7R
YW1 R 2,

1 @#BHRAFAMEAREFRKERFTEM
Table 1 Compositions and nutrient levels of diets for larval Cyprinus carpio (air-dry basis)
WAy fk Diet
Ingredient 1 I I v V
WIkE/ (g« kg 1) Dextrin 138.6 148.5 158. 4 159. 8 166. 7
fafy/ (g« kg ') Fish meal 620.0 580.0 530.0 495.0 450. 0
E A/ (g« kg™!) Corn oil 27.5 22.5 22.5 23.5 24.0
il /(g » kg 1) Fish oil 27.5 22.5 22.5 23.5 24.0
SALBET/ (g + kg™ ') Choline chlorde 5.0 5.0 5.0 5.0 5.0
TR B/ (g« kg™!) Premix 10.0 10.0 10.0 10.0 10.0
ﬁ‘ﬁiﬁf’;‘iﬁfﬁfﬁulgt 27.8 28.0 28.2 28.4 28.6
Hi# /(g kg ') Flour 138.6 148.5 158. 4 159. 8 166. 7
BAER/ (g - kg 1) Poly sticky 5.0 5.0 5.0 5.0 5.0
Glycinin/(g * kg™ 1) — 30 60 90 120
HIEH L Nutrient content
Mg /(g + kg™ ') Crude lipid 90. 0 90.0 90. 1 90. 0 89.9
/(g - kg™ !) Crude protein 399.9 400.0 401.0 400. 0 400. 1
ML 4E/(g » kg= ') Crude fiber 28.1 28.0 28.0 28.0 28.0
MKy /(g » kg™ ') Ash 43.7 47.6 43.8 43.7 48.0
EHE/(M] » kg 1) Gross energy 16.9 16.9 16.9 16.9 16.9
2 #BHEaEARRAREFRKERFTEM
Table 2 Compositions and nutrient levels of diets for juvenile Cyprinus carpio (air-dry basis)
WAy f k4 Diet
Ingredient 1 I I v V
Wik /(g « kg™ !) Dextrin 197.5 186.0 187.0 191.0 197.0
fafy/ (g« kg ') Fish meal 510.0 510.0 475.0 434.0 390.0
FEokh/ (g + kg™!) Corn oil 14.0 10.5 11.5 13.0 14.0
fiil /(g + kg~ 1) Fish oil 14.0 10.5 11.5 13.0 14.0
SALBEA /(g + kg™ ') Choline chlorde 5.0 5.0 5.0 5.0 5.0
TR B/ (g« kg™!) Premix 10.0 10.0 10.0 10.0 10.0
ﬁlﬁiﬁf&sﬁ{lf{iLfﬁul;lc 47.0 47.0 48.0 48.0 48.0
ik /(g+ kg™ ') Flour 197.5 186.0 187.0 191.0 197.0
BAER/ (g - kg D Poly sticky 5.0 5.0 5.0 5.0 5.0
Glycinin/(g * kg™ 1) — 30 60 90 120
HIEH L Nutrient content
Mg /(g + kg™ ') Crude lipid 50. 2 50. 1 50. 3 50. 3 50. 2
/(g - kg™ 1) Crude protein 360. 0 359.9 360. 3 360. 1 360. 2
ML 4E/(g » kg™ ') Crude fiber 14,9 45.0 45.6 45. 4 45,2
MKy /(g - kg™ ') Ash 58. 1 58. 1 54,2 49.4 44.6
BEE/(M] » kg 1) Gross energy 15.2 15.2 15.3 15.2 15.3
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Table 3 Effects of soybean antigen protein Glycinin on intestinal tissues of larval common carps

TR S e TR 3
sRIERR/e R Wk/m Bk PR HREERE o R S
b 3 - ; . ; Intestine Proximal =/ pm 7/ pm
Final mean Intestine Intestine Intestine body . . . S . ) .
Treatment body weight weizht length weight index length intestine fold Middle intestine Distal intestine
vy wes & & & index height fold height fold height
1 (CK) 25,41=x0.36 ¢ 1.82£0.26a 19.3842.84a 7.17£1.07 ab 1.61£0.22 a 681.17£22.57 a 531.50%+25.93 a 454.96%38.20 a
I 23.3240.13 b 1.45£0.06a 14.84+0.83a 6.24£0.27hb 1.244£0.06 a 682.04+34,70 a 468.89+19.14 b 356.63+£12.77 b
Il 23.56+£0.60b 1.72£0.09a 15.484+0.30a 7.29£0.48ab  1.31+0.0la  659.24+28.36 a 422.54£41.89b 363.31£30.64 b
\} 22.96+0.56 ab 1.60+0.04a 16.7640.30a 6.96+0.28 ab 1.43£0.25 a 667.23420.09 a 421,64+43,45b 342.17+24.80 b
vV 22.28%0.34 a 1.75+0.11a 16.09£0.96 a 7.84+0.43 b 1.32£0.05 a 657.334£63.74 a 417.38420.29 b 340.32£49.53 b

T - A SVEA R bR AR NG P8 5 2R 2253 B3 (P<<0.05) . TR .

Note: Different lowercase letters indicate significant difference at P<C0. 05. The same below.
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Table 4 Effects of soybean antigen protein Glycinin on intestinal tissues of juvenile common carps

e S I R B TR B

SRR BRRE  Bkom  Biksgyy  DREK WREEEEm o TR LES

ib B . ; . ; Intestine Proximal B/ pm H B/ pm

Final mean Intestine Intestine Intestine body . . . S . ) .

Treatment body weight weight length weight index length intestine fold Middle intestine Distal intestine

vy wes & ¢ & index height fold height fold height
T (CK) 186.95+1.54c¢c 6.40420.79b 38.66%3.26a 3.434+0.42a 2.0940.15a 1191.02£73.97 a 848.72%16.55a 681.51%47.77 a
I 182.30%2.94 ¢ 6.2740.94b 36.95E£3.54a 3.44%0.54a 2.0240.08a 1153.23%54.61 a 809.26%83.99 a 668.25+54.44 a
Il 161.59+2.91b  4.7240.41a 34.37£0.40 ab 2.9240.22 a 1.99£0.04 ab 1 151.83455.64 a 756.57+£11.22 a 580.74%34.06 b
I\l 157.294+2.99b  4.2740.62a 33.64£3.65ab 2.7240.40 a 1.9240.14 ab 1 111.69466.51 a 744.59+46.91 a 573.72438.99 b
vV 144,22+2.86 a2 3.93+0.33a 30.38%+2.07b 2.73+0.27 a 1.81£0.07 b 1103.26455.69 a 740.99+10.15a 570.454+27.59 b
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Fig. 1 Effects of Glycinin on intestinal tissues of larval common carps (100 X)

A,B,C are the foregut,midgut and hindgut of larval common carps in the control,respectively; D,E,F are the foregut,

midgut and hindgut of larval common carps in the 30 g/kg Glycinin group,respectively; G, H,I are the foregut, midgut and hindgut of

larval common carps in the 60 g/kg Glycinin group,respectively,the arrow indicates villi are partly breaking;J,K,L are the foregut,

midgut and hindgut of larval common carps in the 90 g/kg Glycinin group,respectively; M,N,O are the foregut, midgut and hindgut of

larval common carps in the 120 g/kg Glycinin group.respectively,the arrow indicates plica interstitial is broadening



12 VUL A AR} 4 2 2 4l CH SR B4 RO 42 %

Bl 2 KEHURE A Glycinin % #04) i 38 T 28 1Y 5 07 (100 O
ABLC Al % B B B T P S M s DVELE 435108 30 g/ke Glycinin ¥ N B4 @ TP S5 M
G H.14350% 60 g/kg Glycinin ¥ /il 28 88 &) 1057 5 W o 87 % RoR US55 G KL 430002 90 g/kg Glycinin %4
B AT s MUNLO 2305028 120 g/ke Glycinin 48 20 88 403 f T L o LS5 1« 8 Sk 378 1 9008 Jm) T8 7 288
Fig. 2 Effects of Glycinin on intestinal tissues of juvenile common carps (100 X)

A.B.C are the foregut.midgut and hindgut of juvenile common carps in the control.respectively; D,E,F are the foregut,
midgut and hindgut of juvenile common carps in the 30 g/kg Glycinin group.respectively; G.H.,I are the foregut,midgut and hindgut of
juvenile common carps in the 60 g/kg Glycinin group,respectively.the arrow indicates myometrium is thinning;J,K,L are the foregut.
midgut and hindgut of juvenile common carps in the 90 g/kg Glycinin group,respectively; M,N,O are the foregut,midgut and hindgut of

juvenile common carps in the 120 g/kg Glycinin group,respectively,the arrow indicates villi partly are breaking
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