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Effect of Intestinal Tight Junction Protein Expression on Growth
Performance for Eco-friendly Broiler Production: Meta-analysis

Jeon, Eun-Jeong - Park, Myung-Sun - Han, Jae-Kyu + Kim, Joung-Yong - Ahn, Sung-lI

In this study, a meta-analysis was performed to determine the correlation between
the expression of tight junction protein in the intestine and the productivity of
broiler chickens. A total of 9 papers were selected in which the result values
consisted of the mean and standard deviation value, and the standardized mean
difference was calculated to compare the mean of the control and treatment
groups. A meta-regression test was conducted to determine the effect of each type
of tight junction protein. The TJPs observed in each study were claudinl, claudin2,
claudin3, occludin, ZO1, ZO2, etc., and the indicators to indicate the productivity
of broilers were body weight gain (BWG), feed intake (FI), and feed conversion
rate (FCR), average daily feed intake (ADFI), average daily gain (ADG), and
feed/gain ratio (FPG). Although there are differences depending on the type of
TJP, it was found that the change in expression level had a close effect on the
productivity of broilers. In particular, occludin significantly correlated with body
weight gain, feed intake, and feed conversion rate. Based on the results of this
study, a study on a method to effectively increase the expression level of TIP is
expected to contribute to improving the productivity of broilers and producing safe
livestock products.
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WA AR &3 8 18kA SA) ALk A Aube) 2
g 4= ATH(Zhang et al., 2017).
A oM ze 9 SO =2 ol R, IA e (tight junction, TI)ell ]3] /Hi
) TH(Turner, 2009; Shen et al., 2011). % H =2 Z}% BEApo] 50 AHHE 5 &

Z-dsta Al Fal 2HEHE HE As &S $H}(Steed et al.,
2010). TI= A Aot Wa] Atolo] A4 78& AAHSES stal, HHe %@(solute)ﬂr
9 FE& WA, AlE FH AEE Bdste o ©id HE 5IA
ol 9 & To thgk AdA s At v= AEE M

Ak TIe AW o] 713 AAZA &

(Cereijido et al., 1988). TIE °]F+ ©¥A F occludin, junctional adhesion molecule (JAM),
claudin & zonula occludens (ZO) 52 2] 9|¥& A= ZEI thio]m(Schneeberger
and Lynch, 2004), ©]213 TJ protein (TIP)S] o= 3 T3 2 qhego} < F71e o
Qlo] HFth(Ulluwishewa et al., 2011). wWekA, TIPS W& A Q] A7 L it o= o
we AFHAVE AT F Advhe 7S & 5 Aok SEAEE o]of ok FA|Fola A A
Al A+ AAE U= 'dxl % T}
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m]aw(meta.analysis)olﬁ 2ER Al U Orel Y ATARES FAT 24
Az Barste] A ARE ol BAy oI, B3] WERAE L 7 A7A

3 Z}
& 7R % FA ]i Agste] AT e & S7HAA TAZRR] AEEE =
2H NEATY AE F5S 7 A S 7FAL Aok(Egger and Smith, 1997; Noble
Jr., 2006; Borenstein et al., 2011). o]l & A A= TIPS HHFo] Wstel A9 A4k
dol oAugt FAdS 7HA I J=AE meta-analysis 7|HS o] &3l dobR T
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£ Aol TP BALH 479 A4yl B =ESL ojo] gle] &

b | -
tlo]EjHl o] 221 Google scholarg ©]-&ste] FReAT F 46709 HMH =% 5 TIP T
A AT AT, AARAAY 2 AR TEY 22 A S Y= Az 3 Aot
BEE FAEZ 309 =85S A SN, HFHoE TIP HdFS FAE 23S

T = ©
F oW =S £l AHESFATHTable 1). ¥ £40] o]

Table 1. Information of used studies

Author Year Item' Tight junction protein®
Osho et al. 2019 BWG, FI Claudin 1, ZOl1, Z02
Cheng et al. 2019 ADFI, ADG, FPG Occludin, ZO1, claudin2, claudin3
Mohamed et al. 2020 BWG, FCR, FI Occludin
Tan et al. 2019 BWG, FCR, FI Claudinl, occludin
Osho and Adeola 2020 BWG, FI Claudinl, occludin
Del Vesco et al. 2020 BWG, FI Claudinl, occludin
Goo et al. 2019a BWG, FI Claudinl, occludin, ZO1
Goo et al. 2019b BWG, FI Claudinl, occludin, ZO1
Dong et al. 2020 BWG, FCR Claudinl, occludin, ZO1

" ADG: average daily gain; ADFI: average daily feed intake; BWG: body weight gain; FI: feed intake; FCR: feed
conversion rate; FPG: feed/gain ratio
2Z01: zonula occludensl; ZO2: zonula occludens2

Table 2. Descriptive statistics for used data

Traits' Mean Min. 1% Qu.2 Median 3" Qu. Max.
Claudinl 1.197 0.110 0.740 0.970 1.008 8.170
Claudin2 0.935 0.840 0.885 0.950 1.000 1.000
Claudin3 0.839 0.620 0.693 0.870 1.000 1.000
Occludin 3.360 0.230 0.954 1.006 1.357 32.490

Z01 1.039 0.220 0.895 1.000 1.040 2.470




128 A g @A A4S Y

Traits' Mean Min. 1% Qu.2 Median 3" Qu. Max.
702 1.070 0.190 0.843 1.000 1.000 2.440
ADG 54.27 31.30 33.40 50.75 77.00 79.40
ADFI 92.60 46.00 47.00 88.10 141.20 142.00
BWG 1147.15 40.31 649.25 1282.50 1835.94 2099.43

FI 1751.10 90.50 757.20 1805.50 3049.70 3304.10
FCR 1.526 1.340 1.410 1.580 1.610 1.720
FPG 1.423 1.400 1.400 1.410 1.433 1.470

" ADG: average daily gain; ADFI: average daily feed intake; BWG: body weight gain; FI: feed intake; FCR: feed
conversion rate; FPG: feed/gain ratio; ZO1: zonula occludensl; ZO2: zonula occludens2
2 Qu: quartile
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ME =&l BAEAT, AARAATF R A7) Wstet TIP B M=
Ahn 5(2020)9] # ‘ﬁ—% z3 1A 3]-04 X389+ 2l(standardized mean difference) HH O 2 |
2R A, EEsHE TIP W3t 59} A4HE Wi AEE AZA3ske], Ahn 5(2020)2] HJ‘?A%
o]-gsto] wEr 37 ‘j“(meta regression analysis) 0.2 HZE ZAE2& =3tk F94
5%= MRS FASIAT - 42 R statistical program (ver. 4.0.3)2] meta pack-
age= AFE3FITHR Development Core Team, 2010).
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Fig. 1. Meta-regression of tight junction proteins expression vs. body weight gain.

Corr, correlation coefficient; ZO, zonula occludens; SMD, standardized mean difference.
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Fig. 2. Meta-regression of tight junction proteins expression vs. feed intake.

Corr, correlation coefficient; ZO, zonula occludens; SMD, standardized mean difference.
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Fig. 3. Meta-regression of tight junction proteins vs. feed conversion rate.

Corr, correlation coefficient; ZO, zonula occludens; SMD, standardized mean difference.

H A Hp<0.05). 123 occludin T Fo| 715 FAH Fol S7FstAtHFig. 1). 18
Z01 @ W FFo] FUlEFE FATFol STl Ae Aoz YERRTHp=
0.057). Occludin L& o] F71g ol wet, AR AFHFo] FolF oz Z718A thp<0.05).
a8 201 @ o] FUeke] wetA AR AFH S Tadshe Aol #EEAT
(p=0.089) (Fig. 2). AtE L7892 %, occludin T& o] F7}gtel| weta FoHo=z 7+
23t THp<0.05). TH2 TIP @l d HdFa= F2720 o] THEEA FAUTHFig. 3).

N. 1m &l

Claudin-2 extracellular domaing 2] ZEJZ FA tight junction fibril®] core protein = 2}
f3l= ot} TIP & occludine 7 WA HAE, Al Z29L 43 #Est= WA 9
ol O WA T TI BETE 7edY & FBEATE AvKSchliter et al.,
2004; Matter et al., 2005). Occludin tight junction fibril& Wz} claudind} ZA3st= o
2 TI 34, A 2 7lss 2= AoE UeRANt Z&g g wWAUSS oA
8] ghefslr] o H{ar ok 11 7)wo] eS| WA A B2 AEielth ZO1E TIP1 #3
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& 220 kDO| Tx v g AR A, AE o]FF Wl AFEH
e eSS e A2 S wAk At 1ZA = HE8S I
(Gonzalez-Mariscal et al., 2003).

ol2]gk TIPE o] Fo| A= TI F A28 A28t Afolo TIP7}F Ajtste] Al Ihol 42
T e XS dstA Bt AE AlelZ E-o] o] FekA] XStEE itk webAd,
ojfeo] o] & oz goley] fa AAR AEE AXER st EAS ddte
O 7 o]FetEE -5t Fe fald EHo] & e E FYHE AL e 98-S 3
TH(Suzuki, 2020).

A A A7} =9 A7 Ao EAT B 9)\13}(Anderson and Van Itallie, 1995).
A A E4S 95 E4Y el Ha, 4% W
(Burkholder et al., 2008; Deng et al., 2012). 7]———%— Mo —?.—‘ oA Z 7@.‘1}3 A HA ojXd o
2 594 aga 38 w3 A4 A= dth(Secondulfo et al., 2004; Groschwit and
Hogan, 2009). oJw gt o]l Al & Hute] TJ 7]5o] £4=HAY ¢kst=H A Faido] F
7}0}3’— A5HEgo] F7Hsth 53] MASAE Aol ETRRIS SV TIP &S THAAA

S O o3lA1Z2 4= ATHCaffarelli et al., 1993; Laudat et al., 1994; Groschwit

and Hogan, 2009; Cho and Hwang, 2017). Allergy &32] fJolu} nx 4381 A] 23+ At
g oFio Tor‘?j‘% TIP 3ol F&FS vX L & 9] 722 Wy ZFTH(Chen et al,
2014). HIAGAQ TIP @ TI9) ¢fslh= o] HF F7HY dde] FEthDeMeo et al.,
2002; Ma and Madara, 2006). ¥+ 792 tumor necrosis factor- @ (TNF- ¢ ), interferon- y
(IFN- 7), interleukin-1 8 (IL-18) % IL-12 &8-S F7FAZIT ©]H ¢ pro-inflammatory
cytokine/chemokine-= W 7 Ha& AAst=t] EHH o= 283t} AT FA o
TIP HAFE TDAaAA & A7S 3kA 1T (Nusrat et al., 2000; Bruewer et al., 2006; Ma
and Madara, 2006; Shen and Turner, 2006).

2 Aol & e TIp B3] F7h 53] occludin®] THTF F7H7F SA T A
SAAFY F7F 18 AR &9 el FolA] S VA e ALE U
Eb T webA TIP B S S7HA71E AL SA A S A S B8 2 AR
] Aol & & QI Stefanello 5(2020)2 714+ essential oil2] F¢17F A2 & A
A 2ol A claudin B occludin®] FAFS F7HAFOH, ol AR O FA Y AARE

)
& 271 9 WA 2T olo] ATk HustATh Swaggerty 5(20200& & H9} kinome
A4S o] &3t f7]th-essential oilo] & HE WA FFe WA= AL FHIHAL,
pro-inflammatory % anti-inflammatory cytokine®] w8 UA| 7}t HY Dol FdE A
S 2 RSt webA, SA AFFxe] TIP T ZF a4 9 TI9] ofst= <l dAst=
g 59 27} ASA cytokines S7HA7IA HeH, ol 589 FAo 22ooF &
AR UA 7 A RS AMREEE st =9 A4k oSt E ojod F U AL
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Castro 5(2020)2 Al U] g3olv|ieilt 58S SV SZN TIP BdHFS S7HAZ
Aok 3T} Citric acid, sorbic acid, thymol L8] vanillin ©] £%¥ microcapsule &
EH«] 7]% -essential oil E3HA| 7} occludin W& FE E7HA7]= A2 B 1E I tHGheisar
et al., 2015). 53] lipopolysaccharide (LPS)®} &2 =/3&2 ¥ pro-inflammatory cytokine®l
=ZFH AZoA occludin FHFE B S S7HA7I= A& Uegth AE fd =452
A By 289 A A A= S8 A 1S SAAZ ok 28y fE £
ol & Aol =gafor & Aotk & Hut 1A 3 EHE HsiAe F7 242 HY
o8 HgetA olsA7l= AF 7ol EAstHTugnoli et al, 2020).

-

2 AT A= meta-analysiss 53l TIPS WA F SA 9 LG 1He] JAAAE 4
RSkt TIPS LA Fe A4 33 LS AAVE e AR YEyon
occludin®] & o] A i3 71 & FHBAE B
urs e 2d3 A ek Azfo] SA A AL 93 Jok
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