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[ Abstract] Objective To prepare specific anti-Fusarium yolk immunoglobulin (IgY ) and investigate its
tolerance to temperature and pH and verify its antifungal effect against Fusarium. Methods Eighteen 22-week-old

Leghorn laying hens were selected and randomized into negative control group and experimental group according to the
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random number table method ,with 9 hens in each group. The 2x 10’ colony forming units ( CFU)/ml suspension of
inactivated hyphae of Fusarium and Freund complete adjuvant was mixed in a 1 :1 ratio and emulsified. The hens in
the experimental group were injected with 1 ml of the mixture to immunize and received 1 ml of Freund incomplete
adjuvant as booster injection at two weeks after the initial injection. The egg yolk was collected from the 5th to 16th
week after immunization. Specific anti-Fusarium IgY protein was prepared by salting out method using ammonium
sulfate. The obtained protein solution was put into a freeze dryer and made into freeze-dried powder stored at 4 C. The
hens in the negative control group were injected with 0. 9% sodium chloride to prepare the non-specific antibody as
the negative control. Bradford method was used to determine the concentration of specific egg IgY protein and the
indirect enzyme-linked immunosorbent assay (ELISA) was employed to measure its titer. The 1x10° CFU/ml and
1%10* CFU/ml Fusarium suspension were cultured with different concentrations of IgY and phosphate buffered saline
(PBS) for 4 days, and the absorbance value at 600 nm was measured. The co-incubated PBS/negative IgY with
Fusarium solution was set as blank control/negative control accordingly. The concentration-killing curve of anti-
Fusarium 1gY against Fusarium was obtained. The specific IgY solution was diluted to 0. 02 mg/ml with PBS pH 7.4,
and the diluted specific IgY solution was placed into the water bath for 30 minutes at 30,40,50,60,70,80,90 C,
respectively ,and was cooled down to room temperature. The specific IgY solution was diluted to 0. 02 mg/ml with PBS
pH 1,pH 2,pH 3 ,pH 4,pH 5,pH 6,pH 7,pH 8,pH 9,pH 10,pH 11,pH 12, respectively, and the diluted specific
IgY solution was placed at 4 °C for one hour. The activity of diluted specific IgY solution by different methods was
measured by indirect ELISA, and the tolerance of IgY to various temperatures and pH was evaluated. Twelve
8-week-old SPF female C57BL/6 mice were selected and randomized into the PBS control group and specific IgY
treatment group according to the random table method,with 6 mice in each group. The right eyes of the 12 mice were
infected with Fusarium to establish mice model of fungal keratitis. One day after modeling, 200 mg/ml of anti-
Fusarium IgY was dropped to the right eyes of mice in the specific IgY treatment group,and PBS was dropped to the
right eyes of mice in the PBS control group. The corneas of mice in the two groups were observed under the slit lamp
microscope at 1,3 and 5 days following modeling, and the corneal ulcer was scored according to the grading scale for
inflammation score. The use and care of experimental animals followed the Association for Research in Vision and
Ophthalmology statement. This study protocol was approved by an Ethics Committee of The Affiliated Hospital of
Qingdao University (No. QYFYWZLL26168). Results The IgY protein concentration from the 5th to 16th week
after immunization was 1. 57,2. 89,24. 98,25.09,23. 89,25.78,21.57,21.37,18.98,15.78,14. 67,12. 67 mg/ml,
respectively. The titer of IgY was increased from the 5th week, and it reached the highest titer 1: 10 000 at the 7th
week , which could be maintained until the 12th week after immunization before it dropped gradually. The
concentration-killing curve showed that compared with the blank control group and negative control group, Fusarium
grew slowly in the specific IgY treatment group. The specific IgY with a titer greater than 1: 10 000 had thermal
stability below 60 °C. The activity of specific IgY was highest at pH 4 to 6, which could be maintained above 70% at
pH 3 to 9 and was further reduced with the decrease or increase of pH. At 1,3 and 5 days after Fusarium infection, the
inflammation scores were 3.50+0.55,7.33+0.82,4.00+0. 63 in the PBS control group, and 3.33+0.82,4. 17+
0.75,2.50+0.55 in the specific IgY treatment group. There was a statistically significant overall difference in

=247.35,P<0.05;F, =23.19,P<0.05).

inflammation scores at various time points between the two groups ( F

group time

At 3 and 5 days after Fusarium infection, there was a smaller ulcer area and decreased inflammation scores in the
specific IgY treatment group compared with the PBS control group, and the differences were statistically significant
(all at P<0.05). Conclusions The high titer specific IgY can be successfully prepared by salting out method
using ammonium sulfate, which is with high stability, tolerance to temperature and pH. Moreover, it can alleviate the
severity of corneal ulcers and reduce inflammation scores in the mouse model of fungal keratitis.
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Note : The final inflammation score was the sum of the three items
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Figure 1  Bradford assay standard curve of IgY concentration
versus absorbance The IgY concentration was calculated according to

the equation Y =0.507X+0. 557 (R’2 =0.990) A:absorbance
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Figure 2 Indirect ELISA method to determine the titer of IgY in
5-16 weeks following immunization The titer of IgY was increased
from the 5th week and reached the highest titer 1:10 000 at the 7th

week , which could be maintained until the 12th week after immunization.
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Concentration-bactericidal curve of different groups
against 1x10° CFU/ml Fusarium suspension The antifungal effect of
the specific IgY group against Fusarium was significantly better than the
blank group and the negative IgY group. The specific IgY with a
concentration of 250 mg/ml could completely inhibit the growth of
Fusarium of 1% 10° CFU/ml  CFU: colony forming units; IgY ; yolk

immunoglobulin
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Figure 4 Concentration-bactericidal curve of different groups
against 1x10° CFU/ml Fusarium suspension The antifungal effect of
the specific IgY group against Fusarium was significantly better than the
blank group and the negative IgY group. The specific IgY with a
concentration of 100 mg/ml could completely inhibit the growth of
Fusarium of 1x10° CFU/ml
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Figure 5 Effect of temperature on the titer of specific IgY There
was no significant change in the titer of the specific IgY with a titer higher
than 1:10 000 in the range of 30— 60 °C, and the titer was decreased
significantly when the temperature reached above 60 °C IgY : yolk

immunoglobulin
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Figure 6 Effect of pH on the titer of specific IgY There was the

highest activity of the specific IgY with a titer higher than 1:10 000 at pH
4-6,which could be maintained at pH 3-9. With the decrease or increase
of pH,the activity was reduced rapidly IgY :yolk immunoglobulin

BOET) . $RIJFEERG)E 1.3 F15 d,PBS Xf IR 41 Fil 4y
S LY IR Y7 AU [ B () 5 R AE PF 43 Bk H 4, 22 5
B B it 2 5 X (F,, = 247.35, P<0.05; Fy\ =
23.19,P<0.05; F .\ iy =32. 10, P<0.05) . 4 JJ 1 &
PeJg 1 d,2 M RIEPFIF LR 2 R RS 2E R L (P =
0.610) ;8 JJ &Y J5 3 d A0S d, 5 PBS X BRI L,
SR IgY RIT A RIE L, Z R A SR
(¥ P<0.05) (% 2),

TR d

PBS X HEZH

HESEE IgY VAT 4L

B7 #RELYBTESPBSHRANMNRARESRREEZELR

groups At 3 and 5 days after infection, there was a smaller area of corneal opacity, relieved ulceration

and inflammation in the specific IgY treatment group compared with the PBS group PBS: phosphate

buffered saline;IgY :yolk immunoglobulin

ZLBUAT S BOBE T L T
W B )R 3 d S d, 5 PBS X L AR LE R S P LY 36 97 2H /0N RS I b 1eg BRLE /)N 35t 7 7 TEE A
RAEFEEE LI WU PBS: BERR R 2% v ; T2 X9 OF H pr ik

Figure 7 Comparison of morphology of mice cornea and degree of inflammation between the two

R2 2HERNVAKEERERES
INR B RERAETE S LE B (x£s)
Table 2 Comparison of corneal inflammation scores of
mice at various time points after Fusarium infection

between the two groups (xs)
SR I AN [ I I /)N B AR 5 4 o 3 4

205 FEA

1d 3d 5d
PBS %} B4 6 3.50£0.55 7.33x0.82  4.00%0.63
S IgY JRYTF A 6 3.33+0.82  4.17+0.75"° 2.50+0.55"

W F = 247.35,P<0.05; Fpypy =23.19, P<0.05; F o gy = 32. 10,

P<0.05. 5 PBS X} H2H L35, “ P<0. 05 ( 21 &2 Il & P I 6 75 25 43 #r , LSD-
tRE)  PBS:BREERERZE MR IgY < X B B BT ik
Note:F,,, =247.35,P<0.05;F,, =23.19,P<0.05;F, . ., =32. 10,

P< 0.05. Compared with the PBS control group,"P < 0.05 ( Two-way
repeated measures ANOVA,LSD- test)  PBS: phosphate buffered saline;
IgY : yolk immunoglobulin

3 it

IgY Sk B T HHi I S5 o RS I B . W Ak
TETE A B, S R B SRR R TeY Al N T
S S A s 1 12T B atdr ' TgY AU HR
2545 1, T HO FC BT R AY AE  H  AE
SR LA RTAL A 2 A B, 1Y N2 T 3 0 9 i Y
2l G B TR AR S B 14 TR AR T A A
FAUO RS LY R0 A RO ) 8 R SR 4
MAGRE SR B R o F 19 A o /D RUBERL A
IO7 P SR 1Y RE A8 Il 1
PRER I G | Bz Ik B R 4F 2 T
PRI B AR (R R
BE X o ) TR TgY R DL AR SG
R

AHETEH & 14 S B G R
TV 1gY Sk 1 P H R AR
o FATH i I A 22 AE i
Ji, 5 0 B AR SRR A, SR FH SRR
XU K i LA 22 b Bz T IO T 4
(77 Xt BE SR BTG, 2 J J5
e 91 BN 58 4 A R0 in 5 e g 1
Ko PR R B 2 Br i NS 2 )i 1Y)
ST BE XS O B 4R I AR 5k
IgY FF A I 1 2t 45 R 2w,
ST C Y QU R T TN
1:10 000, 7E S ) 5 J& &4 JF
Wb, 7~ 12 JH I R e, 12
EDEE: SISIRE =l N PR DR T
X6 B $ AT U A 5 o A o AR
G i AR | A HE AL L P



. 116 - SIS IR B 2L Ak 2022 4F 2 H S 40 555 2 ] Chin ] Exp Ophthalmol , February 2022, Vol. 40, No. 2

N GINCT NGRS/ G Pl A R S NS
I, ARSI g R R W, i T Y T L2 AE S AU
R LA 22 Ak Bz R s S 0 O KRB % 78 43 5 i 2R XY
B R, T L R B Eh BT kAT AHR R TgY, 5 Sk
[20 T4 2R — 3, BRAESES b, 32 I TgY 1y J7 ¥k n]
o320 A4, BB ER B £ B 5 0 R AN R AT R LK S BEE
R REUUIE R o BRR B 2R M i 4R U™ W 1 e
R e e, ELP7 o K, 2 A Ry BILARL A 4 B 2tk 1
TN DI R, B B R B Y TgY ] DUB M S
TR 9 2% T 5L, B 1k 1 Bk T R 22 R R B B
& AT S ERE A K . AR R,
F0F BRZH B B TgY ZHAH Lb, 4 S 1k TgY AT i 25 1l il
BT A X R S Y R B BT R 24 R It
TWFE AL . 53 Ah TR/ BB T TP AR AR R S
TgY 697 410N BUAA ISR by 1D AR 05t 9 2 32 9E 2 i 34
Eﬁﬁﬁﬁii%,9<£E?Fﬁiﬁﬂ%$wlﬁ£ X R M TgY XF /)
BRI S 0 VAR R R BB ITE T A AR KRR A
%ﬁﬂ%ﬁﬂﬁﬁﬁ?%ﬂﬁﬁ]ﬂ%%ﬁ@?ﬁf* IgY 1’55*7
— PP W B, A 0 s i E R R R RS Y T 52
e B, ARSI E TR SR TgY Xk R B T A i B2
W 32 07, 45 R B R PUR R & T 110 000 [ 5 R Pk
IgY 7£ 60 C LLF HA BT A AR € PF s BUIRTE pH 4 ~
6 H A fi i WG ME L 7 pH 3~9 B 45 148 T RE % 4 157 15
PE, WA pH (E M 3E— D FEAR R T w0 R Uk
%, SREABF T 4E B —80 . TgY RAFAY 36 &R
BT 32 1 Ay G K o ) 4 R 32 o Rt T il

LR LTIk A9 45 R R SR B R B ER AT 9 AT
B 28 v 7 RO R R R Y AR AT R
I 740 65 0 PR A A, TE /DS BRUBR T TR o B AR A TR o B AR
B8 S IE VE 4, Bl A BRI 0 1™ AR B OF B R
P X i 3 RO R R A A — E T 32 VL R AU
S TgY 1R —Flo 9 K AR M 9, A B2 T
PEA R IR
PR A EE S DA AEAEAT R 55 vh 58
EESTER AR AR 0T/ BRI, R ER AN B 5258, X SCHE Y AR
PE P VEE T o 1), AR IRAT 55 28 9% 5 X &2 St T 5%, 4 T/ e B s
F SO S B2 AR X SCFE Y AR R N AR LD R B, SR s
ZEIR oy B/ R R B, R SCE Y 0 AR P o8 S AR T R I B R
X SCEE 1 AR ‘f&"lj\]%‘f’ﬁﬂﬂi‘ﬁﬁlﬂ'i#@('ﬂi$ﬂ’ﬂ*ﬂ%‘f&"?\]@f/ﬁ?
TEPE O ), R LA 55 28 3% AT B BRSOk R S

2%k

[1] van de Veerdonk FL, Gresnigt MS, Romani L, et al. Aspergillus

Sfumigatus morphology and dynamic host interactions [ J]. Nat Rev

Microbiol ,2017,15(11) : 661-674. DOI:10. 1038/nrmicro. 2017. 90.

[2] NiuY, Zhao G, Li C, et al. Aspergillus fumigatus increased PAR-2

expression and elevated proinflammatory cytokines expression through
the pathway of PAR-2/ERK1/2 in cornea[ J]. Invest Ophthalmol Vis
Sci,2018,59(1) :166-175. DOI;10. 1167/iovs. 17-21887.

[3] Tabatabaei SA,Soleimani M, Tabatabaei SM, et al. The use of in wvivo
confocal microscopy to track treatment success in fungal keratitis and to
differentiate  between Fusarium and Aspergillus keratitis [J]. Int
Ophthalmol, 2020, 40 (2) : 483 - 491. DOI; 10. 1007/s10792-019-
01209-2.

[4] Wiederhold NP. The antifungal arsenal; alternative drugs and future
targets[ J]. Int J Antimicrob Agents,2018,51(3) :333-339. DOI.10.
1016/j. ijantimicag. 2017. 09. 002.

[5] FuT,YiJ,Lv S, et al. Ocular amphotericin B delivery by chitosan-
modified nanostructured lipid carriers for fungal keratitis-targeted
therapy[ J].J Liposome Res,2017,27(3) :228-233. DOI. 10. 1080/
08982104.2016. 1224899.

[6] Xu Y, Jin L, Li X, et al. Application of chicken egg yolk
immunoglobulin in land and aquatic animal diseases control [ J]. J
Biotechnology,2008,136 ( Suppl) : S9-S10. DOI: 10. 1016/j. jbiotec.
2008. 07. 1800.

[7] Kim DK, Jang IK,Seo HC,et al. Shrimp protected from WSSV disease
by treatment with egg yolk antibodies (IgY) against a truncated fusion
protein derived from WSSV [J]. Aquaculture, 2004, 237 (1 -4) :
21-30. DOI:10. 1016/j. aquaculture. 2004. 03. 015.

[ 8] Ibrahim ESM, Rahman AKMS, Isoda R, et al. In vitro and in wivo
effectiveness of egg yolk antibody against Candida albicans ( anti-CA
IgY) [J]. Vaccine, 2008, 26 (17) : 2073 - 2080. DOI: 10. 1016/j.
vaccine. 2008. 02. 046.

[9] Jiang JP, Zhou J, Chen J, et al. Effect of chicken egg yolk antibody
against adipose tissue plasma membranes on carcass composition and
lipogenic hormones and enzymes in pigs [J]. Livestock Sci, 2007,
107(2-3) :235-243. DOI:10. 1016/j. livsci. 2006. 09. 020.

[10]Xiao Y,Hu Q,Jiao L,et al. Production of anti-Trichophyton rubrum egg
yolk immunoglobulin and its therapeutic potential for treating
dermatophytosis[ J/OL]. Microb Pathog, 2019, 137 : 103741 [ 2021 -
05-15]. https://pubmed. ncbi. nlm. nih. gov/31513894/. DOL. 10.
1016/j. micpath. 2019. 103741.

[ 11]Kamikawa Y, Fujisaki J, Nagayama T, et al. Use of Candida-specific
chicken egg yolk antibodies to inhibit the adhering of Candida to
denture base materials; prevention of denture stomatitis [J].
Gerodontology,2016,33(3) :342-347. DOI.10. 1111/ger. 12163.

(12 Jfaf i 352 , 75 35 , B -3 . 0 o0 R 25 9 TG T O 3 e 1 vy ) & e O R
EMELT]. g2 2% &, 2006,22 (1) : 164-166. DOI: 10. 3969/j.
issn. 1000-8861. 2006. z1. 044.

He YP,Zhong QP ,Zhong SQ. Production of specific chicken egg yolk
immunoglobulin against Shigella dysenteriae [ J]. Immunol J, 2006,
22( 1) :164-166. DOI:10. 3969/j. issn. 1000-8861. 2006. z1. 044.

(13 ]88, SR 2. U S TR LgY #Y RS E P K i P Bt %
Yeym R g% [ 1] 9 2 4% &, 2005, 21 (4) : 303 -305. DOI: 10.
3969/j. issn. 1000-8861. 2005. 04. 010.

Zeng XP,Fu YY, Kuang NZ. Stability and activity of anti-C. albicans
IgY in vivo[ J]. Immunol J,2005,21(4) :303-305. DOI; 10. 3969/j.
issn. 1000-8861. 2005. 04. 010.

[ 14]Wu TG, Wilhelmus KR, Mitchell BM. Experimental keratomycosis in a
mouse model[ J]. Invest Ophthalmol Vis Sci, 2003,44 (1) :210-216.
DOI:10. 1167/iovs. 02-0446.

[ 15]Pereira E,van Tilburg MF, Florean E, et al. Egg yolk antibodies (IgY)
and their applications in human and veterinary health:a review[ J]. Int
Immunopharmacol ,2019,73 : 293-303. DOI.10. 1016/j. intimp. 2019.
05.015.

[16] 588 BXGH , 1 R , 55 LA RO TRAEAT 1 00 B0 1 A 1 46 2 3G

WRAMEH AR [T] . h B g 2 2 7, 2019, 35(22) = 2755 2758,
2764. DOI:10.3969/j. issn. 1000-484X. 2019. 22. 013.
He P,Zhao SQ,Yang HY , et al. Preparation and in vitro activity of egg
yolk antibody (IgY) against Aggregatibacter actinomycetemcomitans[J].
Chin J Immunol,2019,35(22) : 2755-2758,2764. DOI. 10. 3969/j.
issn. 1000-484X. 2019. 22. 013.



SIS IR B L Ak 2022 4F 2 HEE 40 4555 2 ] Chin ] Exp Ophthalmol , February 2022, Vol. 40, No. 2 c117 -

CU17 ] JRFTHT, A e, 95 MG , 45 . Po7e 5 B 1R 8 B0 38 L 0o 8 S5 4 R 17 800

B EF KA AN [T]. 1R BE A 5T, 2019,35(5) ¢
448-452.DO0OI1:10. 13701/j. enki. kqyxyj. 2019. 05. 009.
Zhou LL,Xu Y, Jiang P, et al. Effect of anti-Streptococcus Mutans yolk
antibody on virulence factors and plaque biofilm induced by
Streptococcus Mutans[ J].J Oral Sci Res,2019,35(5) :448-452. DOI .
10. 13701/j. enki. kqyxyj. 2019. 05. 009.

[ 18] Jahangiri A,Owlia P,Rasooli I,et al. Specific egg yolk immunoglobulin as a
promising non-antibiotic biotherapeutic product against Acinetobacter
baumannii pneumonia infection[ J/OL]. Sci Rep,2021,11(1) : 1914
[2021-05-17]. https://pubmed. ncbi. nlm. nih. gov/33479293/.
DOI:10. 1038/s41598-021-81356-8.

[ 1O TR, E 00 A0, o f 3, 45 B N R T O 3% 70 0 vy o 4 B AR e

AR SMEEEFE[T]. [ e o Zr 5, 2016,32(12) = 1785-1789.
DOI:10. 3969/j. issn. 1000-484X.2016. 12. 013.
Shao M, Wang XY, Lu YC, et al. Preparation, stability and in wvitro
activity of egg yolk immunoglobulin Y against human Sucrase[ J]. Chin
J Immunol,2016,32(12) : 1785-1789. DOI. 10. 3969/j. issn. 1000-
484X.2016.12.013.

(20 B AT , ARt , S B, 46 039 22 30 45 1 ( Listeria monocytogens ) %
Y BT Y 1 A B M T R B ST (D] B 5 R B Tk, 2009,
35(2) :1-6.

Sui JX, Lin H, Cao LM, et al. Preparation and characterization of
chicken egg yolk antibodies against Listeria monocytogens [ J]. Food
Fermentat Ind,2009,35(2) : 1-6.

(20 58,0 3 B AR B , 55 T & Bk B S B 3 BT 0 1 1 4 2 T BE X

SR A D) K2 - P A, 2006, 38 (4) : 428-431.
DOI:10.3321/j. issn. 1671-167X. 2006. 04. 020.
Fan B, Liu LG, Deng XL, et al. Preparation of chicken egg yolk
antibody against Candida albicans and effect of temperature on its titer
[J].J Peking Univ Health Sci, 2006, 38 (4) : 428 -431. DOI; 10.
3321/j. issn. 1671-167X. 2006. 04. 020.

[22]Zhang S, Xing P, Guo G, et al. Development of microbeads of chicken
yolk antibodies against Clostridium difficile toxin A for colonic-specific
delivery[ J]. Drug Deliv,2016,23 (6) : 1940~ 1947. DOI. 10. 3109/
10717544.2015. 1022836.

[23]Lee KA, Chang SK, Lee YJ, et al. Acid stability of anti-Helicobacter
pyroli IgY in aqueous polyol solution[ J].J Biochem Mol Biol, 2002,
35(5) :488-493. DOI.10. 5483/bmbrep. 2002. 35. 5. 488.

(R F91:2021-07-15 {5 [a] F 18] :2021-12-24)

(AR SO 8 X0 b))

BEH - AEE - g

AT AR ENER

W BER IR SR IE SCITE B85 rP e SOH 2. IR0 1R 08 3 SORS BER O a5 A2, {3 45 B 19 (Objective ) \ J5 ¥ ( Methods ) | 45
(Results ) #1458 (Conclusions) 4 A~ZE 2, 44 2 i fg 8 [ 25 DL AU (1) 4 A2 #E A7 X BB 5T 5 (2) FZEAAT 4 7 ik #A7 ohoe;
(3) G2 FEEER (4) BRI RB LA 24505, Hd, B A RBIXT bk 52 Y 0] U3 7 09 H A 5 J5 8 98 43 1 4 fE iF
A G AR S ALIE B A5 2R T U 00 L5 I SR I R Fr W4 B T 4 B L 3K A5 45 R 48 B 0 T BRI & S I DR D 9T I U W) 2
TR PE B 52 18] P B 5508 S S PRI 50 s 45 R BT i R L IR I 0 ) R R B, 4G R B S F R A R MO ek &
BE 0 R AL TR DL BORE L (Y B 12 F RS SR AU B 8 12 (B B A SR S50 AR A0 1 B T 5 AR E S IR 4 L HE AR DG 1 L 45 4K 10 A
Ve, B G A A B DU SR PR AT ORI A e . EE A S ARB LRI, ST R R B STER, AS T AR R . 3 ST
BN P SO N A ARG B, B 7K A A A T T LA AN o 5 SO A I8 SOOI (IR R ) R AR i (DUEBEE
PETERT, B F RS, AE)G , BFEBRE , WFES . W Yin Xiachui) 7L 19 2007 4 FR I8 4 BR (DB DE) 6B 40 05 K% B &
B (AR ARHE) o FEETE SR — 17 2052 L8 A5 E 2 1 2 09 DUE PF & A Email #ihk, 40 Corresponding author ; Yin Xiaohui, Email ;
xiaohuih@ 126. com, % ZR VT B £5 18 8 SCRRTE 8 5 46 7 VE v 6 ST 22, 1 22 P9 45 7 4 8 B 0 06 B i i (AR R 1 B 1) L 3R BT R
eV VB 1 SOk B ST T R SN S LR A I aE RS e RO R XL ENFE R

5818 3C T BE M BIF 50 2 107 7 v 0 S B 485 AR AL 4 At I PR s 36 T M, LA I R X 36 3 0 ( Trial registration ) ” #3882 41k 1
WAL G FRAE S o B RE A I TR B 2% B9 8 25 18 B 7 1 B 3% /% CONSORT 75 ] ( Consdidated Standards of Reporting Trials) (http://

www. consort-standart. org/home)

AT B PRBRNEZFREK

AT BT 1Y 18 SCTE 3 BIAE P 3 SO SR Iy bR 5| 3~ 8 A SR LUE T g il SCHR R 51 o O B ) 7 34 I A S Il SC 8 3 8 HE A 1Y 1)
IR 2, P g SO S R N — B0, $RE VE & AT B B http .//www. nebi. nlm. nih. gov/mesh B http://www. ncbi. nlm. nih. gov/entrez/ query.
fegi? db=mesh [ P\ 5 [ [ 37 05 2 B 548 (19 MeSH K04 2 rp 396 BOOG B8 AR] , v 303 44 ] 5 B v ) I8 4 ) 2 B £ 8 0 5 O 4 136 119
QB2 EHOR R TR ) o RO R B 0L W ARTE (B d1i8) o7 B AR S s i A B0 HF 7 7E e o o b I8 24 O S m) )i
M E s ER R P E A SRS AT B2 AR ) Pt B, JCBER Y 4 5 1R R i BR A T RUIRD R I R ) 38 TR A
AR A KB Z [R5 2B .

(7 ) 4 45958 )





