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Abstract

Background: Viral hepatitis is one of common infectious diseases and known as health problem around the
world. Present cross-sectional study was performed to determine the association between HBeAg and HBV -
DNA in patients who referred to Royan Institute for Reproductive Biomedicine and Amiralmomenin
Hospital (Islamic Azad University) between 2012 and 2015.

Materials and methods: In this cross-sectional study, 222 patients were assessed and their HBe-Ag and
HBV-DNA were analyzed by serological and molecular assays to determine the association between HBeAg
and HBV-DNA for infectivity of infection. The results were gathered and recorded in the study checklist.
Results: 222 chronic HBsAg positive carriers, including 74 (33.2%) female and 148 (66.8%) male were
studied. Of studied population, 10(6.8%) HBeAg positive, 108 (75.5%) HBeAb positive and 94 (42.34%)
HBYV DNA were detected. Level of detectable HBV-DNA was significantly higher in patients with HBeAg
positive in compare with patients with negative HBe Ag (, P<0.001).

Conclusion: According to study findings, there is clinical association between HBe Ag positive and HBV-
DNA level and we can use HBeAg for assessing the infectivity of HBV infection.

Keywords: HBV DNA, HBe Ag, HBe Ab, HBsAQ.

Cited as: Ghaderi E, Salman Yazdi R, Zangeneh M, Jamshidi Makiani M, Mesgarian M, Sedighi Gilani A. Association between
HBe-Ag and HBV-DNA level in HBsAg positive chronic carriers. Medical Science Journal of Islamic Azad University, Tehran
Medical Branch 2019; 29(2): 150-154.

Correspondence to: Mehrangiz Zangeneh

Tel: +98 9121309268

E-mail: zangeneh4@yahoo.com

ORCID ID: 0000-0001-7673-4287

Received: 26 May 2018; Accepted: 11 Oct 2018


http://dx.doi.org/10.29252/iau.29.2.150
http://tmuj.iautmu.ac.ir/article-1-1580-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-29 ]

[ DOI: 10.29252/iau.29.2.150 ]

VOV [ 1y g (5500 ap]l QA el @ Yoo,lols @ YR 6490

oMl 3131 oKy S 3 pole alxo Original
VOF U V0- Slxio QA liaoli o o led YA 6,90 Article

Hbs Ag ¢y 0 J8G ylykems 38 HBV-DNA g HBE-Ag ym bl )l (ouw o

LsJ.C ‘Y&Lg‘)i“n 4.05;4&0 ‘A@lﬁflo ‘SW W 6""‘;4&} },S.S‘).Q.o s"‘_gé}.?' OLQJM Lb) )6)&@ ‘\.QJ‘

Ol 0l oodal ST olRasls (ol (S sl Sshe Sl lons 05,5 (agos S35

0bs)y )9k oKigsy ACECR (559,l liios 35 5 «(s5505,0 09,5 "

Ol el e oDl Sl3T olSils (ol 05 (S psle ¢ Sighe Slacs lon 09,5 o6 mmesS 5 o S lon paazie
Obisy 69,k oamgs (69l Slinios S e

OInl e8! (S pole olKails ¢ S (slacs lom 09,5 s e S 5 (Soie Slags low paatiie®

oS

olez 0 ol odas OMSCio I G Glaie 0 45 ditwd igde il clog,lo 0 swvg s sloceilo 1 Bun g adsle
olfingsy 4 oliS daexlpo llows ;0 HBV-DNA 4 HbeAg oo Llo,/ ololis slp ol  <hio adlbo wilous a5l

Pl VFAF 611 sloflo b 3 5,5,bb layo (sl (oodlol ST olSils 4 dtesly) Stogallymal iy lows 5 5Ls, (5,5,L0
g HBV g s licisde s sl HBV-DNA sHBEAG o Lli)/ oo, s, delllas sl jl St i

olCiylo;] ;0 HBV-DNA 3 HBe AQ opw xbaw g i, S 15 b)) 0,50 Jlow FTIT oliei o ehio axllbas ool ,0 (omiyy (99)
s 3l aelllas Cowd S0 5 0 5] oz optalej gl 5518 )] 00 Ol oSl (SsSLe 5 ik

Vo sy 3550 Ohloss o 5 g (Ao FFIA) 300 1 FA 4 (Ao FYTT) o VI Jols B coiler rojo S Lo TTT A8l
(4o FIFE) F ,oHBV-DNA .zziils Corto HBR AD e (cny VD) oy 1 A Slisi 5 oo HBE A o (desys F/A) o
(P<0.001) og o/ )loes pule ;1 YL Cocto HBE AQ (DB 0 (5,05 sizo <jg0 wNBV-DNA oo Cad’ fis 090 oo law

HBe AQ j/ s o ol (0l o 0,/5 0929 HBV-DNA =l 3 HBEAQ o blo)) a5 ol olis adllo slodidl ;g yuS doxass
oS oolétul Cuilea Grofe (OB )0 g o3 Jid 5 (2licisie (Dbl ),

HBV DNA, HBe Ag, HBe Ab, HbsAg i gutls” 5 55/

()l low cpl Ol lawgie Sy l)ls sl giS PR V-P)

od,ql 8 g fyo b wles 3 3 il oyl . . )
EWod,91,8 g He> L (w d’.’.)b) WMIRy R (Sl oS -\J%-' ‘5‘_\‘5 @9_“: C;J.o.u 5 g_t;""’j):’.BB w.sL..s'b

Gk Sy G 0 K G sl sl b s o 29 osd olul B cuslr mgpg alowy 4 o5 ol il
B e iie S w b ' o
Sphisn 03] eSS Sghiee Jie S35 4 ol gl sgee 5 e el WHO) cetagy ez olejl o) ol

HBSAG (slls ole (i jl i e 958 (ysnkes YE- a5
gl oo ALl (6 ke )l BU Glgre 4y 5 00gr oo

(ol Sl S e odal 23T o8 zils Ol g Si 5 pade (0145 1 gt 0ty § 3]
(email: zangeneh4@yahoo.com) <X ;51 4e

23 Sy g Yslogile leginw )5 (gaS 9 pme

B i cuile glaw wal p)lee lee 4 Lo ORCID ID: 0000-0001-7673-4287
) . . ) ) . . VY0 s b s &b
).)‘ 3o aYlo L] )\}m FAF )| yard 9 O sl 929 AV dlae B pdy Gl


http://dx.doi.org/10.29252/iau.29.2.150
http://tmuj.iautmu.ac.ir/article-1-1580-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-29 ]

[ DOI: 10.29252/iau.29.2.150 ]

Hbs Ag (s 30 J86 4yl 30 HBV-DNA g HBe-Ag (ww bL3 !

eolsl3T oSty iy pole alxo NAY

Sere g Sode HBS AQ ljles asllas 4y 55,5 jLne -0g:
Cio HCV Ab . iie HBS Ag o) Low aalllas 3l 25,5
Wsgs Cote HIV Ab

HBs Ag, HBs Ab, HBe Ag, HBe L 53¢lg,m slo S Lo
3 oalial U aalllas ;5 o0iiS 8 15 o lews plos (s1,; AD
b3, 0,90 (ELISA Kits, Pishtaz-Teb, Iran) ELISA s,
ALT Jolis (0 sl 3531 (om0 grhans 02 428,518
o3 9 Oy sreeg—il] 50y o (izpan 5 AST
3Blind IS 55T s s 5 gy (e JU5 e
oS sghy o bl B isleyl Loy So5 JolS Lo
I8 s 0550 A losT o bl gL, b b,
F i = gy 5 odllwl LLDNA g0y o288
i polae g 285 18 5,090 (RoChe Tagman Kit)
3e oy 2 s i) o o 5 ol o 5y 7
5 o olos (Sl (o T gises b oo LS ot
Oezmen 9 (JRogill ( JSagilia Sl 5l 05" b3 (s
aallla (il 55 (55 Wiged (g, 285 plonl oS o]
Ll oasyy 51 SleVlbl (g5 oz 5 olilo oign 4 glz)|
i s Jolis Sl S0 (gl eite caslllns (sl 43 05
S Jelss plo 9B (cugng coilin (Solgls aile ol Lo
@l ole a5 0b sl aez ibom (nl b Loy Lo
Ay anlllas o S jo il

SPSS, ) Y\ (35,5 SPSS 1538l o 5 5l el b (s, lal ol
L =S 5 5 sloyxie g 0 bl (Inc., Chicago, IL
3590 slme Syl 5 (Kile 5 (S8 g 9oys 5 oolinal
Cly ol pile 90 (xSile Ao gl 08 5 )15 L)
5 9 oolaz_wl Independent Student t-test 5 Lol jg—;l 5l
A Gl Is g /0 51 xeS el (slagyge;l s soles

assly
FEIN) VEA - Jols B cuila poje JBU jlews VYV olaws
WAl oyly asdllae 4 5 (Ao, YYIY) Y g 000 (aoyo
Jlo YA adlas o caisS oS00 oo dow (koo
OYIV a5 \YA) ol jiin 0e (Jlo £7-V0 oogusxa)
Ohless ady g auzils 13 Jlo Yeo-Fe o 05,5 )0 (oo
VIAF) Jlo Yo 5l STl g (auo oYY (YY) Jlo Bl i
3,90 VFF 5log oaid )58 lis ady g aiidls (pw (do)yd
HBe (ao,0 #IA) [l Y+ g ool ¢l il HBe Ag a5
&S el idg Ao HBEAQ 550 VWP 4 Coie Ag

QBMGA oé)’ u,m.?u (Y‘ aY) \A—)-SLSQ ugs G)L"-‘-' u_,‘ Uo)‘ﬁ‘c
A oy ad g ailweyls 0 seges Cuxex [ O-Y a5
AlS olo )b wobs by giS1E Sy .aiiws HBV (030 J3U
B sk s loygiSl Sy (ol g aea HIV cighe 5 Sl
Cuibd (paje Cighe b ol (S0 CuaS 69y P
il glow jo HBV  (yeje Cighe i)lS oo 5l
Sk e peee HBe Ag 5 HBV-DNA B 1oje cwsps
GH1 5 Gloj aies oS dedo 5 (g g IS5 glildshe

g odd @l oy 0 HBE AD w4 oo wab HBe 3

Ol gatie Sl Ol Cdgae Sgup caims lis
099729 03k 5SS oaias (i (lile oy ;0 HBV-DNA
5 oloys sly lbaigas il aly ojlse i 3 5

(F=F) 0,5 o0 51,8 eolitl 5550 loys S ool
S B ol wgng ys5 on b 0 olse SISy o
ey Ohlem 08 el Wlg o &5 w300 &) Ggemilise
Oblesm sl asls e HBe 5 81 B cusle Jlas
ol B oule Gegns e Gerbise 5l el ghils
Loyl s wliuae 055> sloygtS )3 (cwgng Srlom crl Joo
585 op a2l 50 &) Gerlise (pl & Ghlew )3 aites
Sgd g0 el g o)l |y HBE AG &l 5 ollgs wgymg i)l
W Sy dy g WDk AL Sezg A WAl Gl &
Sad Sighe ol (pl S S > 605 jgpme S
HBe (l> 4 s wisS oo s HBV-DNA 5 & ls HBV
aslllas oyl bl 51 Can (V) 55,0 HBE Ab ol ol Ag
S5 by Je HBV-DNA 5 HBe Ag iy bls) ;)
2 B owgng (e Susle ol p0 aeilise j95 0
5 (Ol ol olRasls a4y atdly) rogell pel  (lw las
WA BTN Gle Jlo om0 Ol i9)bl olRangs

.\)5_.»

Leigy 9 Olge
aS 0 Slhlom adS Jolds digel pox> ¢ orbaio dalllas ol o
5 Olog) dmwge 4 WWAT Co W WYY la Jlw Sow o
03,5 dszle (559)0 (s Sl Geegell el Gl Lo
0ugy 3l daallas pl o 0g alls Cude HBS AQ g Wiog
2 2Eialojl 5 S S ge0 oMbl (5 yslaez sl oo
095229 (yo o U806 YYY olass .o oolaiwl ouls 53 ylo;
bl Slhlaws an o3 JBU g Wl axllas o)l B sl
Cie HBs AQ sl aiids ole il b 0 a5 ol e


http://dx.doi.org/10.29252/iau.29.2.150
http://tmuj.iautmu.ac.ir/article-1-1580-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-29 ]

[ DOI: 10.29252/iau.29.2.150 ]

VAT [ oyl Sos g (008 agdl

aA OLMQL’ o Y O)Lo.ajb o Yq 0,90

asllas 550 Comaz 5o HBe Ab 5 HBeAG s HBV-DNA ;s L3I ) Jgu

p- value e HBV — DNA Zoie HBV — DNA
.19 HBe Ab
¥ s OV
\0 e
fooy HBeAg
Y \ [
£\ Yo s

3)lge (Slgl 3 e aslllas ;o al plowl o Cosbis oy g 2SS
=l Gl hlew j0 g)ls gxe O jg0 4 CiHBV-DNA
Tobw bl opl » e YLHBe Ab g HBe Ag <o
HBE AQ ooy ztlas 1 (515 stz L, HBV-DNA (oYL
e bl HBe Ag gHBV-DNA slse il 5 4 o
ol Sl lyie @ SGPT oS w3l ooy liee b
Oype 4 HBEAG Jlol 3 ai)ls ugny 1355 5 05 5slen
o S el iy ciie HBE AD less oot 50 (60 cixe
I, HBe Ag s ,Sles VAVY  JLo ,o Espmark 4 Magnius
Olres HBe AD uldgs anld 5 Jle Jy oS aas

A &) ol asliob
bogie ghaw o plpl 0 B Cuile (mgpg (el 4z S
2 Soxex g oud Wgie olig (oaled (ygmlinnSTy (Jg e
Ol g 00 plonil 3 4ms 93 51 (wgpg 0 Ml Jlas (5 50e
0y (ool Glrae (p e 4 B ol ey g Cishe £and
5 P e Olse Bpae @b gl JUl sleel, ol
o @by plsie 4 olisi 4 ol 5l gages gy & (e
ol Syl Comex o 0 B cuile Cosae Jll sla o
ooany Sgie Shlaednl 5o (Slss wald L4y S
e Jolo lye 4 plizes gng (nl s B Cla
(G cldlas o (1)l rhe a5 (e Silew
OSeo HBV g5 (slagyganslipn | (&0 45 092 00l sloiiy
b 8 4 Sive Sl o 0 (cie HBE AG alg) 5 o

() cwl B el
B Cuile (wgng Silise g5 a5 wis)S (5155 Jlpl wlalllas
(V) 058 o0 B odaline Jlpl comaz 5l TOA dg0> (o
Coiln Cigie 5 aoys ASID oS ol olii 5,50 aslllae
b anllles o aiied Couie HBEAD (hls wsps opopo
wans Soild Cigae a M Ghlewy 5 o) VWY Lais
Om &S oS pliE Lineetal alie adlas e Jld
(20,3 OVIPI N B cuild qwgpg Sogae 4 M oy )lews

ol 5 YL (gl sixe yeb 4 HBE Ag (+) 09,5 ,o DNA
g HBe Ag ()

VOID) Jlass) +A w5y 00 ;S5 LT HBE Ab a5 Loy VFY |
HBe Ab (as,0 YOIA) Jles YO «ouie HBE AD (0o
cole HBV-DNA (as)0 TYIFF) jlaw AF 5 Wog bt
HBe 05,5 ;0 DNA S :Kle axisls o bl 51 YL
g HBeab (-) of,8l 51 550l s)ls gime jobb asab (+)
Feool YL ALT VU ooy zaw (0o)0 VOIY) Lo YF
P ALT (oop o ke g sty ((Moll o 92l
HBe Ag ) )les 5l (silo gxe jokay uie HBE A ) jlews
9 i (o8 el (sl (b 508 polie 09 YL ik
oanlice (Aoyo VoIY) jlow YA olaws o pog,y Jo JUgs
5 land (U @5l Gl b it ooy gl w3
YEIV) Jlow 5V 5 (0o VIF) Jlows Yo 45 casd i s Cypnse]
Sl VO (Lo (o8 8IS gigm j0 ol cdalin (de )
V ( JRogila (ao,yo +/F) Jlaw G o)z oS (a0 YVIV)
] (2y0 +1F) Jlows S g (JKaogilsl (30,0 Y/P) o
Ascls

@ by boamlis )3 350 ol ;0 HBEAD (oopw grlaws
;5 HBV-DNA (P=+/+YT) o5 ;W (o)ls sine &9
Sy oy YA cawlus) cuie HBE Ab gl o)l
R IV IPRRWEIN A VI I SSp- S\ Ve I S PR WS 4 §
P=1-21) 09 llew nlo 5l 5ol (ae)s OVY (s
AS Cople) oo HBE A (clls )l ;> HBV-DNA
5 doy B0 Cude )L iyl o0 AID (S ey
05 Ghlewm ple 5l 3YL (o) A8V 2o )Ll 55
P<e]eeY)

& =.

Coiln og g crepe DBL 1 L& YYY o, 5 ol adlas
cu> o HBe Ag sHBV-DNA .., LLs,l ;) sy B


http://dx.doi.org/10.29252/iau.29.2.150
http://tmuj.iautmu.ac.ir/article-1-1580-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-29 ]

[ DOI: 10.29252/iau.29.2.150 ]

Hbs Ag (s 30 J8U /5l ;0 HBV-DNA g HBe-Ag cys bLJ !

oolof3T olEiils iy pole alo [1OF

J5iS 0 shie Cilige o, HBE AQ gouis > o Lo anlllas
el HBe Ag L s,ls sxe L3 | HBV-DNA (1)) !
a5 a0eS ol Blisl b auiles so bo casdllae gl olul
L )l —xe L3, HBV-DNA o HBe Ag 45 oS (5,5
DNA s o io HBe Ag 4yl 4y arsi b5 i)l S0,
HBeAQ s o il o) Cdsae odims lid wilg oo YU
2,5 ool (g lows cudlad ol i 51, DNA s>« |,
b L1, HBe Ag pulss oo «owY DNA Cood 5>
30 oy (655 paouad (51 SGPT (60uS w5l (oo (YU
HBe Ag 4S5 coilige 0,0 sloaaiss 10 00 050 )5 4 )yl
ol 58 il iio HBE Ab g YL SGPT jluie ccanl siia
i) 6l oS esliil HBV-DNA 5l sl 5 o ,lge

5 Oyl anlllae (V) Wy (55lo JUsb 03 4 Do Lo
aS oly ylas B el 4 M e VF (59, p il S
5 Cuils 0929 HBV-DNA Lo 51 a5 YV o HBe Ag
aslllas yo Liaw .(F) cusls HBEAg L (g s gxe Ll )|
by e 1, HBE AQ jlade qulss co Lo aS Z8L 0 045
e HBV-DNA L (hlos i 55 ogng ollsd o
VIV ool ,)§3 aslas alice ((VY) o 1,3 oolazul 550
3@Vl Gl saie HBEAG L segee ooz 3l oy
SYle ¢ Slaslive jo ass! ulul p .assls HBV-DNA
HBV- i HBS Ag (Lo 3 aoyo #V/F couils oo L3
oz o Gladlas (VYY) siis o2 coie HBe Ag g DNA
zhw g HBEAQ o5 olie o Lol Y-V Jl jo
adlas ol jo ol lad |y wgpe 555 g1y HBV DNA

HBV DNA #ho ¢ HBEAQ e G a5 25,5 <ol
o¢> aslllas o il Ken g Gowmns .(V¥) o ls 5924 LLS)|
as wis,S )5 HBe-Ag s HBV-DNA o Lls)l s, »

M& 3y 9 ‘53|O)A§
oS gy SIS 5 ole s (slisel ) callin S iams
Sl Sl 9 ;S5 3o ol plosl sl by (59)L0

A3 e bl o lee cnl 595 2 lilem oy Y LS

REFERENCES
1. Merat S, Malekzadeh R, Rezvan H, Khatibian M. Hepatitis B in Iran. Arch Irn Med 2000;3:192-201.

2.WHO. Introduction of hepatits B Vaccine into chidhood immunization services; 2001.
3.Lok AS, McMahon BJ. Chronic hepatitis B. Hepatology 2007;45:507-39.
4. Badur S, Akgun A. Diagnosis of hepatitis B infection and monitoring of treatment. J Clin Virol 2001;21:229-37

5. Berninger M, Hammer M, Hoyer B, Gerin JL. An assay for the detection of the DNA genome of hepatitis B virus in
serum. J Med Virol 1982;9:762-28.

6. Thompson AJ, Nguyen T, Iser D, Ayres A, Jackson K, Littlejohn M, et al. Serum hepatitis B surface antigen and
hepatitis B e antigen titers: disease phase influences correlation with viral load and intrahepatic hepatitis B virus
markers. Hepatology 2010;51:1933-44.

7.Hadziyannis SJ, Vassilopoulos D. Hepatitis B e Antigen—Negative Chronic Hepatitis B. Hepatology 2001;34:617-24.

8. Gowans E. Relationship between HBeAg and HBV DNA in patients with acute and persistent hepatitis B infection.
Med J Aust 1986;145:439-41.

9.Alavian SM, Fallahian F, Lankarani KB. The changing epidemiology of viral hepatitis B in Iran. J Gastrointestin
Liver Dis 2007;16:403.

10.Lin LY, Wong VW, Zhou HJ, Chan HY, Gui HL, Guo SM, et al. Relationship between serum hepatitis B virus DNA
and surface antigen with covalently closed circular DNA in HBeAg-negative patients. J Med Virol 2010;82:1949-50.

11. Vaez Jalali M, Alavian S. Hepatitis B e antigen-Negative chronic hepatitis B. Hepatitis Monthly 2006;6:5-31.

12.Liaw Y. HBeAg seroconversion as an important end point in the treatment of chronic hepatitis B. Hepatol Int
2009;3:425-33.

13.Rapicetta M, D Nardo V, Rozera C, Marinucci G, Francisci D, Sarrecchia B, et al. HBV-DNA, HBeAg/anti-HBe
serological status in hepatitis B chronic individuals from central Italy. Epidemiol Infect 1990;104:511-7.

14.Chen P, Xie Q, Lu X, Yu C, Xu K, Ruan B, et all. Serum HBeAg and HBV DNA levels are not always proportional
and only high levels of HBeAg most likely correlate with high levels of HBY DNA: a community-based study.
Medicine (Baltimore) 2017;96:e7766.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Thompson%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=20512987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nguyen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20512987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Iser%20D%5BAuthor%5D&cauthor=true&cauthor_uid=20512987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ayres%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20512987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jackson%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20512987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Littlejohn%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20512987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hadziyannis%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=11584355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vassilopoulos%20D%5BAuthor%5D&cauthor=true&cauthor_uid=11584355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20LY%5BAuthor%5D&cauthor=true&cauthor_uid=20648602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wong%20VW%5BAuthor%5D&cauthor=true&cauthor_uid=20648602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=20648602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chan%20HY%5BAuthor%5D&cauthor=true&cauthor_uid=20648602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gui%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=20648602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=20648602
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28816955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xie%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=28816955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=28816955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28816955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28816955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ruan%20B%5BAuthor%5D&cauthor=true&cauthor_uid=28816955
http://dx.doi.org/10.29252/iau.29.2.150
http://tmuj.iautmu.ac.ir/article-1-1580-fa.html
http://www.tcpdf.org

