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H . BTEBNA27E AL Buth B A% 40 Hu 34 £ E (infectious mononucleosis, IM) K2 Wi E AR EE R, 7
% WERRTEE ANRER2017E3H £2022FE8H 2KHIM 561, & 2B EBREH M E AR A
4 59% (EBV-associated lymphoproliferative diseases, EBV + LPD)/ENXt 8, BIEiiE S Hr H ik RE,
HATR, RBERE, EBNA2REBREKBTNIEHER. &5%: BEBM1H, kttabl, PAFER
16%, EREBIE LIRBRRGAHREIRH, mkEMX, MBS X AEEER. SFYA Rk g K,

FEAMELEM R, 10FEFEK. SHFEIMPIERESE E 26EBV + LPDIRBIRF& RA R EE
FNHEEBV/E YL (Chronic Active Epstein-Barr Virus Disease, CAEBV)[F] i &34 Il 40 otk B2 40 23 40 i
3¥ 4 fE (hemophagocytic lymphohistiocytosis, HLH) FiS WitrE. HRBERI: E4BIMFHE LR
F ki BAR G ERLE, IBERTES A, MXAHEHREENAE, 2R KA L,

FRB LK EE FERNHM LR KA, BRIER. 7215 IMAI2H CAEBVF KB LA LMK, R
BN, SERHARHRE 3. RALRAESHIIEBER 4. EBNA27E4BIIMHfHE. 7E14)
PR AEE MY RE T B IM b B, 7E2fCAEBVAFFHLHH B #:. EBNA2 W RIXMN 4 N2F: FE—H
REARIE, HEREER, UERFPOLATE, EoMRBEREIEMNREHS S, HEREK, AR
HFOBREBEHBRR. WITEZRANKE, BURETIRTT, ERKNMEH, BERBEERSEESRIT. R4k
BEVFESE): 7~720H, IMEE, WREKR, W REF. 4. EBNA2TERISIMP Y, [FB7ECAEBV
HEAH:RIE . IMPEBNAZRH HHR/REBVA) RS, EBNAZ2FHH:F LAAREAIIMSEBV + LPD.
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Abstract

Purpose: To investigate the diagnostic value and the expression pattern of EBNA2 in infectious
mononucleosis (IM). Methods: 5 cases of IM from March 2017 to August 2022 at Shaanxi provincial
people’s hospital were collected. 2 cases of EBV-associated lymphoproliferative diseases (EBV +
LPD) at Shaanxi provincial people’s hospital were collected as a control. The clinical data, histo-
morphology, immunophenotype, expression of EBNA2, treatment and the prognosis were ana-
lyzed retrospectively. Results: There were 1 male and 4 female patients, with the median age of 16
years. The most common initial symptoms were acute fever, pharyngitis and cervical lymphade-
nopathy. Antiadoncus and cervical lymphadenopathy were involved in 5 cases. Splenomegaly was
seen in 1 case. All of 5 cases meet the clinical diagnostic criteria of IM, and 2 cases meet the diag-
nostic criteria of Chronic Active Epstein-Barr Virus Diseases (CAEBV) with hemophagocytic lym-
phohistiocytosis (HLH). Microscopically, in the cases with IM, the tonsil and lymph nodes show
basically preservation of the architecture with regressive follicles and the expanded interfollicu-
lar, which was polymorphic with some relatively large cells, medium-sized cells and plasma cells.
But in the cases with CAEBY, the tonsil and lymph nodes architecture were completely effaced by
interfollicular proliferation of large-sized monotonous lymphoid cells with immunoblastic cyto-
morphology. All of 5 cases were positive in EBER. EBNA2 was positive in 4 cases of IM. On the other
hand, EBNA2 was negative in 2 cases of CAEBV with HLH and 1 case of IM with Splenomegaly and
the disorder of the coagulation function. 2 distinct EBNA2 expression patterns can be recognized
in IM: One that was mainly positive in the germinal center with high positive index and one that
was scattered positive in the lymphoid tissue with low positive index. The patients with IM were
usually treated with comprehensive therapy including rest, antiviral therapy, antibiotic therapy,
glucocorticoids therapy etc. During the 7~72 month'’s follow-up period, the prognosis was good in
the IM. Conclusions: EBNA2 is mostly positive in IM, negative in EBV + LPD. And EBNA2 positive
expression in IM indicates the primary infection of EBV, which could distinguish IM from EBV +
LPD.
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1. 5]

A& L PR 20 L 3G 22 iE (infectious mononucleosis, IM)H EB i 82 BT, HMANIGR “ =BAE” A
R, T e Bk A A RIS L A5 O, AT S IR RO, AN A R A R A 1] IM 2R RITER
PR, ZH0TE RAF[1]. /> H0nT B 30 I 40 A 14 vbk B 25 23 48 i 3 A= JiF (hemophagocytic lymphohisti-
ocytosis, HLH)5 ™ B I KE. EB W EEH 4 Mg ARG, EBNA2 72 I B8R Gy Rk iz o5
AWFFKI EBNA2 T ARG 5 G ik b h 38 (2] ARG, #0500 N EBNA2 T ZRIATE
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AR 3], JEBE#E CD8+ T Xt 11 B3R BG4l B i35 I, EBNA2 FIRIEEVIRIERY)E 3, 4 M H
BETHE R . RGHEEYEE 31 EBV 8444 (Chronic Active Epstein-Barr Virus Disease, CAEBV) N EBV /&4t
()T 4008, NK 4iffek B A se g4, £ EBV Fr8Uk (4], HATET EBNA2 £ IM H Rk [t
RARZ, ST AL WRE, FEXF EBNA2 5 HLH Z A6 R R WOCEIE . FF i, A
[ 2> HT 75 B IM G R4S 5, R BRRAE, EBNA2 RIETEHLIAIT 5 TG (5 SR EBNA2 /£ IM H
WA .

2. IR
2.1. IeFRER
AR TE B N REBSHEERL 2017 45 3 H 2 2022 4F 8 AWHiZH) IM & 5 I F1 CAEBV &Jf HLH 2

%, ERTERER HE & %2 1240 %) Fr (immunohistochemistry, THC), WEERZHIMER, Fi, A
FG R BERE S FEIE RV o BT A 9135 B 2 Atk VR £ R SR EE E KRV, Wi 2.

22. /&

IHC Yt Je g5 B RIWr: A 3.7%H ME IR, A auss, &8H ), 2347 HE. THC Zeth
DL A EBER JEA7Z<xs il [=@itE s> # CD2. CD3. CD5. CD7. CD4. CD8. CD56. CD20. CD21.
Ki-67. EBNA2 %545 b Ml EB i 534015 1) RNA (EBER) A7 24 3 AG I 45 1

3. 5§
3.1. IEGPRFHE

540 IM BE R B LN 14, KIRFER 15~25 %, PALER 16 & . R EIA K, SRS
ik, MR R AR 2, BEES IR RIR I AN T 2 A, YIRS IM RIS WikrdE . 1 451 5] s A B R RN gt
Dhfe s . 2 B CAEBV & 9F HLH &, B85, RIEFERN 24 126 . HIHIHEAG I IM F5E
Ko 2 4] CAEBV &3 HLH Hf 1 94 4 i B Sl , 59— Bl 4F i o R o s b o 2 ) IM ki B
1E% . 4N I EBV DNA #&1E 2 ) CAEBV &3 HLH ¥ EF &, 75 IM # 2 FHE TR lbrdE, 1
BIRR ST, WAE 1.

Table 1. The clinical data of 5 cases of IM and 2 cases of CAEBV with HLH
2 1.5 5] IM #A 2 5 CAEBV &3 HLH &G R &4

HH $5LLilE i M CAEBV & 3f HLH
5

L) 3(3/7) 1(1/5) 2(212)

Z 4 (4/7) 4 (4/5) 0(0/2)
e

<20 3(3/7) 3 (3/5) 0(0/2)
>20 4 (4/7) 2 (2/5) 2(22)
i

A 3. (3/7) 1(1/5) 2(22)
EH 4 (4/7) 4 (4/5) 0(0/2)

maEs
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Continued

<90 g/L 0 (0/7) 1(1/5) 1(12)
>90 g/L 7(7/7) 4 (4/5) 1(172)

/MR
<100 x 10°/L 1(1/7) 1(1/5) 1(1/2)
>100 x 10°/L 6 (6/7) 4 (4/5) 1(1/2)

Hh kL
<1 x10°/L 2(2/7) 0 (0/5) 2(22)
>1 x 10°/L 5(5/7) 5(5/5) 0(0/2)

R4 E A R AR
B 1(1/7) 0 (0/5) 1(1/2)
E® 6 (6/7) 5(5/5) 1(172)
APTT &4 8% 1L B 5 v JR)
TEK(>395) 2(2/7) 1(1/5) 1(12)
EH(<395) 0(0/7) 4 (4/5) 1(12)
4}/ Il EBVDNA &

>1 x 10%/L 3(3/5) 1(1/3) 2(212)
<1 x 10°/L 2 (2/5) 2(2/3) 0(0/2)

3.2. HARIEFRR

AL 7 GIIATHEMR I AR, o 1 9] IM R (R I AT S50 R L 2 R e Bk AR AL 7E 4 1) IM
B TP LA E R SR LA IR W SRR, RSO, AR LRI, BT IR X LA g A
TER, WVFZARRP ORI, (A /NI A B S, AE 1 6] IM &3 A 2 4] CAEBV & Jf HLH K 7]
ML SE RN, R LT L I, IR ER S P L A R i@ VR, DR BRI &, 5%
vk, MIRHD, AR, SRR 2 NI AN o i RS s R P ALK A R A
IR, R LB P, MR R E R, D, REEEGE R, BaRE SN, ()5
NIESEEFEIRSE,  HLE T A 2.

Figure 1. In IM, lymph nodes show basically preservation of the architecture with re-
gressive follicles and the expanded interfollicular, which was polymorphic with some
relatively large cells (HE x40) (The lower left corner is high magnification x400)
LM B EARE, BOMEST, FIX T KD MR
] /08 K IBBELEE 270 (HE x40) (£ T B A& x400)
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Figure 2. In CAEBV, lymph nodes architecture were completely effaced by interfol-
licular proliferation of large-sized monotonous lymphoid cells with immunoblastic
cytomorphology (HE x40) (The lower left corner is high magnification x400)

B 2. 7£ CAEBV HMEBELEDMIR, RIAZIER, T HEMHMERIFHREIE
£, LIREIXHRAEHE x40) (£ T f A S5 x400)

33. RERAE

5 IM 836 IA) X 3G 2R 0 i AN 2 %1 CAEBV H K43 1A CD2, CD3, CD5, CD7 % T 4iffitsE4,
Hr 1 5 IM RKIE& CDS, 1 #il CAEBV D # (4 ffifkik CD5. CD4, CD8 ft 7 flfhfisraeik, Hr 1
il IM 7 CD4 < CD8. CD56 #J81E. CD20 7£ 5 5] IM &bk, 18] XN FRTE, 2 %) CAEBV &k
IR, WRELZHZI /N PEYE . Ki-67 $8E0AE 4 1 IM S EVEIRI X R 2 5] CAEBV H KT 50%, 7E 1 6 IM
JEIRIAIX 2 25%. EBNA2 7E 4 5] IM R, Hor— 18] (%) J Bk AT A Ak B2 5 v ke 32 A PR M . A 1 91 IM
HR1 2 5] CAEBV H1 1. EBNA2 [RGB AT DL AW A —Fhod Jm IR VERAAE MR A S, BHPESR

éﬁtiﬁzm, PLAER AT, A—FEfEREEMREAL T, HERER, SERTOEEHFB LR, WL
Kl 3~6.

Figure 3. In IM, EBER shows 20~50/HPF (IHC ><400)
[# 3. 7£ IM & EBER %A 20~50 4~/HPF (IHC x400)

Figure 4. In IM, EBNA2 shows partially positive in lymph nodes, the
positive index is high, while mainly in germinal center (IHC x400)

B 4. 7£ IM 1 EBNA2 B E RIS REL, EMERRS, UE%
Ful g FE(HC *x400)
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Figure 5. In IM, EBNA2 shows a few positive in
lymph nodes (IHC x400)
[ 5. 7£ IM ® EBNA2 7EMELEHPEMERIL

(IHC x400)
BT FRGTIEE AaT ST T« Ty
o, oS, oo #OW o #5 N oy |
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Figure 6. In CAEBV, EBNA2 shows negative in
lymph nodes (IHC x400)

6. £ CAEBV /1 EBNA2 7Eii B 45BR 1 RIA
(IHC x400)

34. Rfr5ME

540 IM BERAHRE, iR, PimEE, "G, FERGFEE K. 2 6] CAEBV &7f HLH #%,
K HLH2004 49775 = (VP16, MZERIMAIMER), BREKME. Hd 1 867 4 AERV, 512
BIT T, R RLFE:, UGS T2 IR IT .

4. i1ig

EB Wi N R R, 2 —FE AR A S N E . EBV WIDURG AR, £ 6 HULT)LE
2 RN TR G BAA_E PGB R S SRR R, (BAET D AE 2 50% RN AL Gt 5 Az 4 i 1
ZHE(IM). IM 2 —Fp RV B RN, ZHPE RIEF, e HRPBRGSIRES I NE R GRS Dt
B EB i ARG AN N 2 se BE R AR, OB TS S EB 35 /5 4% (Chronic Active Epstein-Barr
Virus Disease, CAEBV). CAEBV # ™ 5 [{]f &4 /& EBV-HLH [5], ZET-%&1A 50%.

IM 1 EBV BAMTEAR SR AL, R 45 5 Mo A s A otk EL2H 2R 450 T, B VRAE 5 B 0
orE4E, JEIRIAX T UM AR . D80T M E A AN A, MRS, R LI IR . X Fh
TEAS F4 p EERIAE CAEBV A 3F HLH H o S B 20 AL RE 55O KR 70 323k 45 T $itJ5i(CD2, CD3, CD5, CD7),
Hodp 1 flRFIL CDS, 1 BIDHAFRIL CDS, (H2 4 il CDS6 1R iE, AT UAAHE i NK 41k
o KFik CDS HIRHIN IM, TG RIF. 1| H/5gfRL CDS K6 &3F HLH, Wija A, RE
RAE. 7 BB 6 B CD4, CD8 ¥ Ao FHM:, Bt F X LRI Fh 40 i 58 %5 . 1 B CD4 < CDS
HNIM, BFEG R SARTFE LR RN BRI Ge R e 1 S R
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EBNA2 /& EB Ji# 111 208 R B R IEMERA HAZ P o T BV AR G AR A1 85 2% (1) EB IR GL1H)
TR ER 41 B 7K 2B 4k 41 i 22 (Lymphoblastoid cell Lines, LCLs)FTE X, FLR1AFE MR IEE . EB JHETERIIR
TR G % T RE BRI RSB RIS, BT L EBNA2 EZERIATE IM Al PTLD #1[6]. EBNA2 A& & thn]
DU B8 mye S5E0H, (20F B UG A FIAEYE o IO GS R, 0 B 0 5 el VU e Bk AR T B A
Fr 4G B 4iff[7]. b RAG/%0 B UM ARIER Y, K5 B 47y T B GLk L REAR A, 5 b
DL CD8+ T 4 R 3 4 S5 Pk G 2 B B i B - Thorley-Lawson 25 AHEWT#) 4G B 41 il 4L EB JiR &R 1A
I AU ARIERGL(8], ARJE A IS, BEARMOAL o $56F SRk N AR R HhCo[ 91 A A 4 it e A R AR S5 A2 e Hh 0 S
B, BEJGERIE 1 AERIERY: . CD8+ T 4HMI7E XA R I R 3 TR KAE A o (2 G IEHE R ¥ EB Jii i
YL B AN SUREE LR, HE EB 2 T LARIRH S0 B 4IAFICIZ B difE, [RGB
L HTEIEIIAN8]. AR 5 A IM B 4 AN, 5 b4 EBNA2 fHE. Jod 2 s, 3 4
FrA EBNA2 FEAEAE R ORI, RSN GIRTERE/EMRE AL . EBNA2 RIATHENS FiAH
AR o

ARUGLEFER 2 ] CAEBV &3 HLH, WIHIRA RALRAERER, 2R AR SO/ T 2 B, B
[FiS BA HLH REIR, JE4ERERAIE, #EE N CAEBV &3F HLH. K& EBV M) UUER YL Kk 4 75 32 %)
JLIIA, KA ERER. DA D ER RGN M, BE T LLEE. WO BRIN S ERE EBV &
Jenl&9F HLH, ifEN CAEBV. 1£ EB R E MRS, B 26 A B %)% o RGN NK 40w H g 4
LB GL A 3G A AN ESE EB J P Jfi Rk, i 40 R 645 IFN-on IFN-B. IFN-p. Fl IL-12 %5754k
BG4 i A s T 4010 [11], {HIEARERE S PERD ] I 294K H) EBV B g . IEH BT
HAREEYE T 4EMIBE TSI R ERXT EB TR RUATTR, MAEXERPUE12]. 40Ma 1 T 4kt
EB MR ERE R PUR TG BRI RME 3 2 4 A 2B W EFET[10]. XABEEALFS IM FI CAEBV K [A]
%9 S E A . CAEBV i@% N EB & 1T BB RIS YL . BT LB LR UG, 78 G DhREIE % 15 UL N » EBNA2
FHYEGFITF IM (2. SUbFEI, FRATBZEEZR D] S Bl 1 HIAREKE EBNA2, BEEYIUGER KA/
F 1 H, HAX 18K, Eishiess s MiNE N EBV DNA &S TS, HEEHEEY, WE R
KEK. ERIER 2 5] CAEBV &9 HLH, T/, KREKME, tAFKIE EBNA2. EBV-HLH KK
TRHLE EZE AN R EEVE T S R B2, b KRR T, 51 Z AL S 800 . DL EBNA2
BH 1 A 2R IR A A T 2R AR B T B A 1 T 4R R0, IR T 40 h e 5 12 S 80 HLH
1 E R A

A FLREH, EBNA2 /£ IM F13RIE, TfifE CAEBV FARIE, X5PAERF R R 5, RWEE
IM ] EB J 8 A7 & T 2438 ARG (1) EB A 2245 i o IX /AT DU T IM 5 CAEBV 4§ EBV + LPD ]
SRNEW, RERI TR AR 1 AN, R 1~3 AZ S, ZE4E5) IM AT CAEBV %5 EBV + LPD
w5 TR M, 3 2 H AT BB EE S W7 I £, X N EBNA2 Rk, WK IM, VR UG R 4T 1fi EBNA2
AL, AT BEAEAE S BE ThEE T B R 9 EBV + LPD. R BB UMYy, M7 FH0ATY, TRy
HLH 53t R0ER K4, BRIk EBNA2 76 IM A% 5132 Wb Kk 455 0 B 1R

Britbz Ab, FEXT T30 KA WSS I K IE BAFEIRGER W], IEAFAES NK/T 40 Btk IR i %0012
Wr, 7EHE 4L 59> T AL S LS B, EBNA2 2355 B B L B2 WiebR, oA NK/T 41
WREE Y EB e 8RR T 1 AGE R e A RIA EBNA2, # kP m] DUSEAT 2850

DUFEXT IM A1 EBNA2 1) 598 3 A ik A5 U DL 38  FRATTE 8 K I EBNA2 7E IM [ERIB A 73 2
Bl B—MoEaRIE, MRS E, DAERFORE, B RREBAERIEEMELA L, PR
ik, SHEKRPOLEAHERR.

DOI: 10.12677/acm.2022.12121653 11476 I IR = =23t e


https://doi.org/10.12677/acm.2022.12121653

RMEF, 2k

B oW

TR 2R SCPE 2 T FE S A A N SR B BRI SR

E&WE

B N RERBATZE A AT H (2021L1-12); B2 PG48 REH% 61357 P (2020TD-048)..

SE

(1]

(2]

(3]

(4]

[10]

(1]

[12]

Shi, J.R., Ma, W.Q. and Li, W. (2020) Epidemiologic Features of Children with Epstein-Barr Virus Associated Dis-
eases in Hangzhou, China. Medical Virology, 92, 1277-1282. https://doi.org/10.1002/jmv.25633

Peng, Q., Wang, L.J., Qin, Z.L., et al. (2020) Phase Separation of Epstein-Barr Virus EBNA2 and Its Coactivator
EBNALP Controls Gene Expression. Journal of Virology, 94, €01771-19. https://doi.org/10.1128/JVI.01771-19

Humblet-Baron, S., Franckaert, D., Dooley, J., ef al. (2016) IL-2 Consumption by Highly Activated CD8 T Cells In-
duces Regulatory T-Cell Dysfunction in Patients with Hemophagocytic Lymphohistiocytosis. The Journal of Allergy
and Clinical Immunology, 138, 200-209. https://doi.org/10.1016/j.jaci.2015.12.1314

HAEEE o LRy e e . LB E AR EB 5 ARG SR IS W AR T IR I 1 T]. AL
Bk, 2016, 54(8): 563-568.

Qiu, K.Y, Guo, S.Y., Zeng, Y.H., et al. (2022) Analysis of Clinical Characteristics and Prognostic Factors Associated
with EBV-Associated HLH in Children. Hematology, 27, 874-880. https://doi.org/10.1080/16078454.2022.2109328

Taylor, G., Long, H., Brooks, J., et al. (2015) The Immunology of Epstein-Barr Virus-Induced Disease. Annual Review
of Immunology, 33, 787-821. https://doi.org/10.1146/annurev-immunol-032414-112326

Lindsey, M. (2007) Epstein-Barr Virus Entry. Journal of Virology, 81, 7825-7832.
https://doi.org/10.1128/JV1.00445-07

David, M., Knipe, A. and Peter, M. (2013) Fields Virology. 6th Edition, Wolters K, Philadelphia, 1898-1954.

Wang, C., Li, D., Zhang, L., et al. (2019) RNA Sequencing Analyses of Gene Expression during Epstein-Barr Virus
Infection of Primary B Lymphocytes. Journal of Virology, 93, €00226-19. https://doi.org/10.1128/JV1.00226-19

Abbott, R., Pachino, A., Pedroza-Pacheco, 1., et al. (2017) Asymptomatic Primary Infection with Epstein-Barr Virus:
Observations on Young Adult Cases. Journal of Virology, 91, €00382-17. https://doi.org/10.1128/JVI.00382-17
Willams, H., Mcaulay, K., Macsween, K., ef al. (2005) The Immune Response to Primary EBV Infection: A Role for
Natural Killer Cells. British Journal of Haematology, 129, 266-274. https://doi.org/10.1111/j.1365-2141.2005.05452.x

Ressing, M., Horst, D., Griffin, B., et al. (2008) Epstein-Barr Virus Evasion of CD8+ and CD4+ T Cell Immunity via
Concerted Actions of Multiple Gene. Seminars in Cancer Biology, 18, 397-408.
https://doi.org/10.1016/j.semcancer.2008.10.008

DOI: 10.12677/acm.2022.12121653 11477 I IR = =23t e


https://doi.org/10.12677/acm.2022.12121653
https://doi.org/10.1002/jmv.25633
https://doi.org/10.1128/JVI.01771-19
https://doi.org/10.1016/j.jaci.2015.12.1314
https://doi.org/10.1080/16078454.2022.2109328
https://doi.org/10.1146/annurev-immunol-032414-112326
https://doi.org/10.1128/JVI.00445-07
https://doi.org/10.1128/JVI.00226-19
https://doi.org/10.1128/JVI.00382-17
https://doi.org/10.1111/j.1365-2141.2005.05452.x
https://doi.org/10.1016/j.semcancer.2008.10.008

	传染性单核细胞增多症5例中EBNA2表达研究
	摘  要
	关键词
	EBNA2 Expression Research of 5 Cases of Infectious Mononucleosis
	Abstract
	Keywords
	1. 引言
	2. 资料与方法 
	2.1. 临床资料
	2.2. 方法

	3. 结果
	3.1. 临床特征
	3.2. 组织病理学特点
	3.3. 免疫表型
	3.4. 治疗与预后

	4. 讨论
	致  谢
	基金项目
	参考文献

