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Abstract

Objective: To investigate the effect of high concentration of hydrogen gas (66.7%) inhalation on
clinical symptoms and the immune status of children with IM. Methods: 60 patients with IM (aged
1~10 years old) were selected, and randomly divided into routine treatment group and hydrogen
inhalation group, with 30 cases in each group. The routine treatment group was treated with
acyclovir for antivirus and symptomatic treatment for 10 days. The hydrogen inhalation group
was given acyclovir, and mixed gas containing 66.7% hydrogen and 33.3% oxygen inhalation for
60 min plus the same treatment as in routine treatment group. The changes in peripheral blood T
lymphocyte subsets and the clinical effects were compared between the two groups. Results: After
treatment, both the hydrogen inhalation group and the routine treatment group showed de-
creased CD8+ cell level, increased CD4+ cell level, and increased CD4+/CD8+, with statistically
significant differences compared to those before treatment (P < 0.05); the reduction ratio of CD8+
cell level, the increase ratio of CD4+ cell level and the increase ratio of CD4+/CD8+ in the hydrogen
inhalation group were significantly higher than those in the conventional treatment group (P <
0.05). Conclusion: Acyclovir combined with hydrogen inhalation has a better recovery effect on
CD4+ and CD8+ T cell disorders caused by the stress of viral infection in the treatment of IM, which
is better than acyclovir alone. High concentration of hydrogen inhalation may significantly pro-
mote the recovery of T cell immune function, the mechanism of which may be associated with the
regulation of inflammatory response.
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1. 5|

A et R 20 I 18 22 i (infectious mononucleosis, IM)3= % EB %% # (Epstein-Barr, EBV)/& 45|z
EBV & NKH W EE, 2% etk S iz 20 Hu b 22 hE i DL S5, EBV JF R VIR e e il /E — S8 [ K
AR, 2 2R )LE &S SR [L]. IMIGREZERIOVE R WA kR 2 SOk e g ih K2, D
HORT A RN O, (R B FlA AIX P S fide , (H AR (R R S PR, 2 B B I PR 10U [ 2] 5
EBV KW REZN RS, W SEGEENRIZE RG], AN RSBV ZFEN. JEA . ERam
TER, BIanFErE R Ak e (PAH)FI R G E ML 28 [4],  IM SRR AT R AR™ S HF RF SRR ], 340 T
FE AT AR R AN 2 R A SE () XU [5]. AT B Z 5 EB R EEIT AR E INPUR 2. AR ER i g
1T B AR 9 R Tt SR, 42 F1) RV ok 7% L FF) 9ORE R AR R, R I R S 156 () B S it . 22 ORI 9 SR,
SANTLIERR A A R, RN, B DUE. ORI &GS RTTERE] [7], BAHESIR. H
RAEH8] [9]: AER—Fh¥r B RIS BIIRTT F B, RN CAAEIRTT 12 1 B ZE 1 /i <M (COPD) [10] (14
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fii_ b, #eIN CorARUEIRINRERT 21297 7 R ORAT R -BRR)Y & (UKD« BT IR TRAR %2t
AR, T IM BILE T eI EL, ATEAAEH SR T oI AN S RN % B
FBL XM BJURTEHHATIRRT T, SRR, HHEMITRILE, ISR DO 3R R LKL
PREEKII T 4 CDA+ 5 EL, A B T eIk, (2t IM 8 JLRER .

2. #RERFE
2.1 —MEEER

#2019 4F 05 H & 2021 4 1 AfEILAR K5 E ) LE R UK RHERL /AT 1) EBV £ IM 2k HA &
JL 60 B, A 1~10 % 4% HRBEHLE R WG H o B SN BE T 4L (R ) A SN (ER
)% 30 . PREHERLAEME I ISR EZDRR . AARMESE 7 T LR 22 R e guih 2% (P > 0.05), PIZLA4LH
BT 5 » LR LA AT L (32 1) AW IC EIRABAC BEZS T 2 fikf, HaR il R K ali i NS H .

Table 1. General clinical manifestations of children
F 1. BILBTrai—RRIGRRIN LA B

25 Lk o KA WHige s WRELZERR R BFR /PN AR ALV
5 %
HAMAA 30 17 13 26 30 30 16 18 5
WRLERIT 4 30 19 11 23 30 30 13 14 6
P - 0.7925 0.5062 - - 0.6058 0.4379 1.0

2.2. CHTARE S HERRIRIE

EWitrdE: 1) KRR KA bk st . SUHMRELE I, FPREI S BRASTFIP; 2) SEit = fahn:
@ i EBV-VCA-IgM F1#i EBV-VCA-IgG ik E, HHt EBV-NA-IgG FifkBitE; @ $t EBV-VCA-IgM
FUiARATE, (H3T EBV-VCA-IgG HitikBH T, HOMESEM ik, @ X fLiEHt EBV-VCA-19G Hiiki &
4 5L BT @ AME SR E AN L] > 0.0 AI(ER)M E4IEE £ > 5.0 x 10%/L. L IRARTE bR
R 3 TS SR = AR b b 26 4 TR ATIG RS T IM, B30 2 I R A8 i P AT = 3 T M Se 3 s e An 28 1~3 T
TR 1 BRIAT S = 601228 IM [11],

Hebrdnite: 1) B A G BB e R shia e 2) G HE O M B B Il s
P s 3) BEAT 2 J& A HH I B R R B S AR 4) ANE S INAR DAL .

23. BT RZE

PRI RE ) LIZh T 8 YU B SOWIE SCRRVARYT , B L 45 33 565 P Bl 3% =5 O [R] e o) 24 BR 52 AT
AT, EZ#ET H20084123) 10 mg/(kg-d), AN 5% &5 BiyE SRS Bk 5, & 8 /NI 13k, iEH 10 K
SARATEERIRTT T R LA TAARN .

SECRIE, SRS EMHL(EMEE 20203080066)7 74 66.7%5 S 33.3%E S (2:1)RES, HE3
L/min, 0S4 T B LM 60 min/ K, %E4E 10 K.

2.4. MEIRHF

XEANALET IM B LEEABER K ETRAIRYT 10 KJF 7350k 2 ml, SR i 2G4 A I 5 it L2 20
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HIRE PR, 15%] CD3+. CD3+CD4+. CD3+CD8+{tfil, it% 1 CDA+/ICD8+IFIt{E; HA M4
2L T kEgnf i # b CD3+, CD4+. CD8+. CD4+/CD8+I57T il J5 AR ALK F.

25. GtFERE

KH) SPSS19.0 ZEil AT HEAT 734, IR A THE BRI IR £ b (X s )&, I thECR
FARCR RS THEOORH LR A o2 fr50. P < 0.05 AR Gt L.

3. &R
3.1. FLAIRKRER REMERNZERITR

23Ry, AR LS U R DU 7 e, MR B S IR, WAISR 28 L bk L I W] R A
JFF BRI [ 4

3.2. WRATTRIG T N AR E K EEL 3

AR FAA, WAL CD3+ (EAAIRYT T 84.32 £ 6.796, YRIT ) 77.90 + 8.903; “H LA
JTHI 85.28 £ 9.096, VH¥T /5 79.73 £10.12). CD8+ (A IGITHI 59.96 + 12.79, Y7 )5 38.67 £ 10.73; ¥
LA TTHT 64.07 £ 15.69, VRYT 5 52.37 + 15.98) LI & HIGIT Z 7, W3 FFK(P < 0.05); CD4+ (A <41
YYTHT 1551 + 6.699, VGYT 5 28.85 + 8.861; HHIZLIAYT T 15.79 £ 10.04, JAYTJ5 19.51 + 9.659) &
CD4+/CD8+ (A 4LiGY7 1l 0.2853 +£0.1663, 47 /5 0.8233 +£0.3902; # MUZHIAY7 1T 0.3187 £ 0.3521, if
J7 )5 0.4743 + 0.4149)H BT+, ZRABGi2EE (P < 0.05) (% 2). BALIGIT RN CD3+. CD4+.
CD8+J; CD4+/CD8+ Lt ## F 4t 2¢m X (P > 0.05) (3 2); W4LIAIT IRl i) CD3+F410E t R (A /A A
0.07583 + 0.08261; ‘i ¥4 0.06207 + 0.09892), 77 LGt il & X (P = 0.4983); CD8+F#ME Lk Z (H AN
2 0.3488 + 0.1527; # A4 0.1733 £ 0.1871), Z 4 4it2# 5 X (P = 0.0001). CD4+FHilE b % (& <.41 1.065
+0.7561; L4 0.3498 + 0.4134), %= FA GiT = (P <0.0001); CD4+/CD8+ Tl bt 2 (&< 41 2.460 +
1.885; i HIZH 0.7047 £0.7204), % 7A Giit5 = X (P <0.0001) (% 3).

Table 2. Comparison of T lymphocyte subsets between the two groups (X +s)
2. MRRTrRIE T HEMEET R K FEREIE + FREE)

A CD3+ (%) CD4+ (%) CD8+ (%) CD4+/CD8+
el ik o : o o o o o o
BN WTR Wi TR PN wR Mol e
_ 8432+ 7790+ 1551+ 2885+ 5096+ 3867+ 02853+ 08233+
Pt
AN 30 6.796 8.903* 6.699 8.861% 12.79 1073 01663  0.3902%
. 8528+ 7973+ 1579+ 1951+ 6407+ 5237+ 03187+ 04743
A TP 4]
mARTA 30 9.096 10.12* 1004 9.659% 15.69 15.98* 03521 0.4149%
p 06601 04680 08719  <00001 02774 00003 05557  0.0004

E: S5RI4EITAETILEL, *P <0.05.

Table 3. Comparison of T lymphocyte subsets levels between the two groups (X +s)
3. PRIRTTRIE T MBI AT WK ERLEREIH + FREE)

15 BIEC CDIWHRHCEGH  COSTMMILLEOY) COBMMILACH  oitChol
AEWNE 30 0.07583 + 0.08261 1.065 £ 0.7561 0.3488 + 0.1527 2.460 + 1.885
HREIT A 30 0.06207 + 0.09892 0.3498 £ 0.4134 0.1733 £0.1871 0.7047 £ 0.7204

P 0.4983 0.0001 <0.0001 <0.0001
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33. "REM

PR LI R R I BN B
4. W1ig

EB /R (EBV)JE T N JEZ R 5 y WAE B kAN 4IRE+ ) DNA %85, ABEEm 5, Biyes
T 90%IM AN, (HAEZZRS AT L BN W, 251 LE IM & E 10 Rk 2 —[12] [13] [14]. H
BRWIAE, 2 RH5~15 K, iR LUK WEesE. JHFRRRIBR ER 45 i o 41 i Hh vk B 4 s 22 7 Hh B
SR AN S ARIE . AW R B IRVESOR, TG K2 RIF, BAWREL 2~4 F, DR EABA™
H S MG B 1 EB R RN EB R EEAH SR A MIZ5 G4, F5 SR | IR LR S5 1 R A G . EB
R ELE AL B WA R gE, EARIR A2 B AN b A i — e AR I[L5], e
S Z A S T RE I N, SRR G D RE 2 EL, RPN LA ) S 3 4 [16] [17]. VP2 PR EZ
VIR AN S AFAIE A 8] EBV E ], HIERECRAR, HATEA — 2t H 11607 EBV B4
[18]. BT 12 B TG R - IM G YT, 328l TR 89 =65 A 0 S 24 5 5 DNA K& 1,
A DAFBARP 35 K, BT RO AEESL19]. XF IM, B AT E B REHEIRTT . BEE AR
AW FIRIR,  IM G ER L2 RGN W32 200G . BT R0 IM E8 ) LA M Ik B 400 i S 0 52 2
CD8+T 4l K EH45E, CDA+T 4iffd. B M. NK ZAH Xk, CDA+/CD8+LL {3 E I Gy Thie L
BA[20] [21]o WULARIEEESHL T, CDA+ICDS+IEMR N IRFFE —FhahA P, (EHLA Tz TR fRFEfa s,
TEFNE IR PrEYe. B 5 Je s i Pl 5 BB . EB i 5 J5UR IR J5 51 R I 5E I CD8+T k=41,
— AR EB R E B 4080, B RN AL BT — RGN Kk, %8
ALAME I F CD3+. CD4+. CD8+T 4RIz ZL M, T EBV GBI Fe = R pLf] . DA R
P e VLA L X [22]

ARMEN—FE ., k. BAEEMER/NFAE, BB SHUE NS EY R E R, X2
AARIT RIS R R . SR — PR R S 1, BRI R RN . KE AL
W iEoR, AR L@ PR D AN T B0 S s B S R A X S B AR AT IR T
A TAEN— MR B piE i, 2P a dog i, S0 nT i gl 28V B8 1R AR i Fn R
B W IL-64 1L-18. TNF-o S5 RIS RAER[23]. ik S T RETE R (8] R 45 T8 4P va s 1B, DAIR
IMEIERRE A R . Bk E S S TR T 0 R0 R Tk, SRE S S Z LT DL T B
66.7% M mIRE A SR, FHiEE T 2R, e N TIRIKEHE . S THFh, @dee
WRGEART AR, "TIREBET 2SS, RF SR, A, @idht
PR EAAPT R RIERIPER . BbAh, ARG REIR, miRkE KSR IEE AR B S =4
AN R

AT, ZIRITHTE L T kA0 R A8 g s, W& )L CD3+. CD8+[#{ik, CD4+
Jx CDA+/D8+H & Ty, FLIGACRE R A H B B (i sl 2k, Z /A St %5 (P < 0.05); A SMA
AR KPR R (P < 0.05), LU HIVAIT AR AL, TR AR M4 8 ) LI AR A I A R Y

B2, TEH G B FRCA AR 2.1 TRNYETT IM I PRI Rk T s A B & 5, I R 0
%, HRRAZE, RN RS RIS RO RN A K, EARIRRHE R . ST AH T BRE A5 35 1k
AR, TERAEA & WG PRAF 5T IEAEHEAT
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