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[ ZE] B WEAEKHE 2 (growth hormone deficiency, GHD) JLH 75 M FH 58 2, — I 8 40 A AE K3 (polyethylene
glycol-conjugated-recombinant human growth hormone , PEG-rhGH) Y& J7 57 Ji5 bk EL 411 SV 3 602 3R &5 (1 4 B0 T 41 B2 (Th1/Th2) 4]
W BRI 7K P45 S g Fabm 1 844, 2835 PEG-thGH % GHD JLEE Sy ThREIMIEM . 3% 1B 2022 4F 5 —2023 426 A s T %
AR — NR R e Sk e XN R & B JLRHI 5545 GHD B8 ) LT 5T X 4, e 8 38 2 JRURE e 73 e B2 (n=25) F1 PEG-rhGH 21
(n=30), X {21 T LUEsh I & KRR T, PEG-rhG 4L7E BLIEAE 25 T PEG-ThGH AT, A YA TT ROANIAIT 34N H I 4L L&
1~ H 8 R 48 5L (body mass index, BMD  IfiL i 5 2 4% 4 & [K 7~ 1 Ginsulin-like growth factor-1, IGF-1) \ kL 41 S L7 . Th1/Th2
IR T G Bk Gmmunoglobulin, Ig) KP4, LWERYT BTG S IR AR 107840 . G55 - VA7 AT P4 A8 ) L& TR s SR 28 /K ~F
ZRTG R 6TT 3N A PEG-thGH 28 & mibr 22 AR K28 T M TGF-1 KSPAEHT T ey, 23 i T R4 )L s PEG-rhGH
£ CD3".CD4" 48 fitd Lt 41 A1 CD4"/CD8" LA K TgA IgM . IgG /K P86 T7 i ey, 25 v 1% B2, 1T D8 41 i L ) 5 i P A1, 2 3%
T XHIRZH , 4 CD19° % CD3"CD16'CD56" AU Lt 71 22 5 Jo 4t il 3 s PEG-rhGH £H Th1/Th2 41l [+ 1/ 2 (interleukin,
11)-2-11-6 S IR R BE IR F-a /KPR V8 7 T B A, 2 B AR T R, PR L4 FI TR Ry /K P ER LG58 . 458 PEG-
thGH /67T GHD £ L35 3 B v i, 248 5000 40 i G 72 A0 %8
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[Abstract] Objective: The study aimed to investigate the impact of polyethylene glycol - conjugated recombinant human growth
hormone (PEG - thGH) treatment on immune function in children with growth hormone deficiency (GHD) , by analyzing changes in
lymphocyte subsets, immunoglobulin levels, and T helper cell (Th1/Th2) cytokines before and after treatment. Methods: Fifty - five
children diagnosed with GHD were enrolled as study participants from May 2022 to June 2023 at the Department of Pediatrics of Huai’
an First People”s Hospital and Hongze District People’s Hospital. According to the preferences of the participants, they were allocated
into a control group (n=25)and a PEG-rhGH group (n=30). The control group received guidance on exercise, diet, and sleep, while the
PEG-rhGH group received PEG-rhGH treatment in addition to these interventions. Measurements of height, bone age, BMI, insulin-like
growth factor-1 (IGF-1), lymphocyte subsets, Th1/Th2 cytokines, and immunoglobulin (Ig) levels were conducted at baseline and 3

months post-treatment. The changes in various parameters before and after the intervention were compared. Results: Before treatment,
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there were no significant differences in the baseline levels of the various indicators between the two groups. After 3 months of
treatment, the standard deviation of height, growth rate, and serum IGF -1 level in the PEG-rhGH group significantly increased
compared to pre - treatment levels and were notably higher than those in the control group. After treatment, the PEG-thGH group
demonstrated a significantly higher proportion of CD3", CD4" and CD4"/CD8" as well as elevated levels of IgA, IgM, and IgG compared
to the control group, while the proportion of CD8" cells was notably lower in the PEG-rhGH group than in the control group, There were
no significant differences in the proportion of CD19" and CD3"CD16°CD56" cells between the two groups. Additionally, the levels of
Th1/Th2 cytokines, interleukin (IL.)-2, IL-6, and tumor necrosis factor-a (TNF-a)in the PEG-thGH group were significantly lower after
treatment compared to before, and were significantly lower than those in the control group. There were still no significant differences in
the levels of 11.-4 and interferon-y (IFN-y)between the two groups. Conclusion: PEG-rhGH treatment not only improves the height of
GHD children but also affects their cellular immunity and humoral immunity.

[Key words]  growth hormone deficiency; short stature; polyethylene glycol-conjugated recombinant human growth hormone; immune
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0.5 g/kg) » 124 0.30.60.90- 120 min 3K IfiL, Jl 5 GH
B MBI R, 856 BLIRIKEFE, ¥ 55
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N PEG-thGH 4 (n=30) FIX} 4 (n=25) .
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5 LIS Z &, thAME H 7 RIE 8 h Ll EFER . PEG-
rhGH 20 75 It B Gt | 4% 52 PEG -rhGH V5 1 (2 3%
W, KESHEGILKMARLA, HHHfEF
S20140001, L #% 9 mg/3Z ) VAT : 0.2 mg/ (kg = J& ),
A J8 [ 52 7 — K, BE AT 30 min B2 R4 CEE R
BB B D o AT TR A3y B b ESE 3N H .
FENRIT AT MG T 3 A I E LS & AR E Ly
U4 A8, JR RS I UL I a2 TGF-1, it =X 40 A A5 A DU
I E 200 I IV 5 il IR e 7 W B VS I R e P BR AR
(immunoglobulin, Tg) A2 % B T 4 Jf2 (Th1/Th2) 73
(1) 20 B X 7 B4 A 3 Cinterleukin, TLD 8 4R
BB A F - (tumor necrosis factor-o, TNF-a) « T3 H
v (interferon y, IFN-vy) . & & 5 1 Z #7143 Cheight
standard deviation score, HISDS) =C & 1 SE B & -

[ 2 )« 7] 4 %8 1E )L 2 £ v i v A2 HO/ [\
il E AR IR )L E B AR 2 . A KR
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K H SPSS 26.0 #AT# AT G it o0 #r . € 1 BORL
ELACR R e . % T8 B 50RE, S b 47 IEAS 70 A
Ky, 75 & IEA 70 AT IR A B R i 2 (v 2 )38
N, MAFEARRE ELECR H k. P<0.05 N ERE
it E o
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2.1 M GHD & )UiE 7 AT 6 — A T AHey b &
WAL B LA T RS PR A R L B S
7 HiSDS. GV BMI JZ Ifll IGF-1 2 57 L 48 i1 2 & X
(P >0.05). ¥AI7 )5 » PEG-rhGH 41 HiSDS. GV A Ifi.
IGF-1 /K32 2 Tt HR AL, (HAE 04 & s BMI P 2
R LG 2E R L. SARLRIT AT, 6T
J& PEG-rhGH 21 HtSDS. GV IGF-1 % hi Ff &, % 41,
HiSDS BB &A%, GV M2 IGF-1 1 & 3 484k, 9 41 i
JUI & @m0 T AT B K, B R | M FE 2L (body
mass index, BMD L& Z M (F 1),
2.2 4 GHD % )UiE77 AT 6 M € fm e L 2£ 49 T AL
W4 5 )LIGJT I CD3*. CD4* . CD8*. CD19" }%
CD3°CD16°CD56" 41 g Eb A7) S CD4*/CD8” Lh 5t 22 7 35
T4 it 2 (P >0.05 . 1697 34 H 5, PEG-rh-
GH#H CD3".CD4" 41 i Lt 45l F CD4*/CD8 & 35 i T %f

#1 PEG-tThGHAESBAR)L—MIRERIAELE

Table 1 Comparison of general data between the PEG-rhGH group and control group of children (xxs)
Index Time (months) PEG-thGH group(n=30) Control group(n=25) %% P
Age(years) 6.82 + 1.56 6.53 + 1.46 0.73 0.47
Sex (boy/girl) 19/11 14/11 0.31 0.58
BA (years) 0 543 +1.44 4.88 +1.22 1.52 0.13
3 5.52+1.46 498 +1.23 1.46 0.15
Height(cm) 0 110.93 + 8.75 109.86 + 8.19 0.46 0.64
3 114.58 + 8.66" 110.72 + 8.18™ 1.69 0.10
HtSDS 0 -2.24+0.33 -2.15+£0.22 1.16 0.25
3 -1.78 £ 0.34" -2.26+0.21" 6.11 <0.01
GV (cm/year) 0 3.48 £ 0.59 3.35+0.33 0.99 0.33
3 14.63 +1.517 3.44 +0.62 34.70 <0.01
BMI(kg/m*) 0 15.48 £ 1.21 15.41 £ 1.56 0.20 0.84
3 15.34 £ 1.26 15.52 £ 1.58 0.46 0.64
IGF-1(ng/mL) 0 102.46 + 41.02 113.74 + 37.73 1.05 0.30
3 158.61 + 60.25™ 115.58 + 36.97 3.11 <0.01

Compared with pre-treatment in this group, P < 0.05 and “P < 0.01.
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HEZH, 1 CD8 ™ 4H i bb 5] 2 25 K T~ % M 41, My 4
CD19" X CD3 CD16'CD56 41 ity th 45 22 S A1y L e ih-2%
B X . H5ARMEHIT AL, 97 J5 PEG-rhGH 41
CD3".CD4" 41 g Lt 5] 1 CD4*/CD8* & 3% Ft /&1, 1M
CD8 4 A EL 1 '~ %, CD19" & CD3°CD16°CD56 4l il
F A TG ¥ 2 A0 s F HR AL YR 7 BT i bk A R I B G Y
FUR(RD.

2.3 A GHD %)L T AT e g K-Fay T

PRI E I LIRTT 7T TgA TgM . TgG /K 7 22 R B L5
TR P> 0.05) . V697 )5, PEG-rhGH 41 IgA.
IgM\1gG 7K P35 23 = T X R . S AR IR TT T
F, 697 J5 PEG-rhGH 41 1gA  IgM. 1gG 7K “F & 2 Tt
751 111 X5 4H TgA L TgM < IgG 7K P AE VR T Bl G C & &
BB (£ 3,

%2 PEG-rhGH 53 BB 5T aIE M BRI R AT
Table 2 Changes of lymphocyte subsets in the PEG-rhGH group and control group before and after treatment

(x£s)
Index Time (months) PEG-rhGH group Control group ; P
CD3" (%) 0 62.00 +5.48 64.67 £5.57 1.79 0.08
3 68.36 + 4.39” 64.98 +7.25 2.13 0.04
CD4 (%) 0 31.21 £ 6.82 31.70 £ 7.29 0.26 0.80
3 36.66 + 7.16” 32.64 £7.12 2.08 0.04
CD8 (%) 0 25.56 £5.74 26.36 £ 5.95 0.51 0.61
3 22.21 £5.78” 25.40 £ 5.54 2.07 0.04
CD47/CD8" 0 1.32 £ 0.54 1.30 £ 0.53 0.14 0.89
3 1.79 + 0.68™ 1.38 £ 0.53 2.45 0.02
CD19° (%) 0 15.15 £4.85 15.39 £ 4.42 0.19 0.85
3 14.88 +3.96 17.12 £ 5.98 1.66 0.10
CD3°CD16'CD56"(%) 0 16.39 £ 6.78 16.23 + 8.37 0.08 0.94
3 1598 £ 4.54 16.33 +7.56 0.21 0.83

Compared with pre-treatment in this group, P < 0.05 and “P < 0.01.

%3 PEG-rhGHASMRAEARTAEREREANEL
Table 3 Changes of immunoglobulin levels in the PEG-rh-

GH group and control group before and after

4 PEG-rhGH 4 5%t BB 405 77 i /7 Th1/Th2 4 F F
B
Table 4 Changes of Th1/Th2 cytokines in PEG - rhGH

treatment (g/l,x £5) group and control group before and after treat-
Time PEG-rhGH Control ment (pg/mL,x % s)
Index (months) group group P Time PEG-rhGH Control
IgA 0 1264052 1.12+043 105 0.30 Index( onthe) group group ! P
3 1.40+£0.59° 1.11+£043 2.07 0.04 1L-2 0 2.71+1.60 2.75+1.40 0.14 0.87
IgG 0 10.17+1.99 9.13+240 1.75 0.09 3 1.54+1.09"  2.38+1.60 2.31 0.02
3 1071 £1.78° 9.19+1.59 329 <0.01 1-4 0 2.32+1.21 2.20+£0.93 0.40 0.69
IgM 0 1.13+0.34 098 +0.31 1.70 0.09 3 2.20x1.47 1.65£0.99 1.58 0.12
3 1.25+£0.32" 1.04+0.37 232 0.02 1L-6 0 10.93+4.85 10.84+7.71 0.05 0.96
Compared with pre-treatment in this group, P < 0.05 and P < 0.01. 3 7.73+3.82"  10.22+5.14 2.06 0.04
24 4 GHD & )L:4 75 775 Th1/Th2 0 e B F &9 1-10 0 3.05+1.06 2.84+0.76 0.81 0.42
AL 3 3.75+1.98 2.80+1.23 2.09 0.04
W34 LIAYT B Thi/Th2 A F IL-2.1L-4,  TNF-a (3) ‘2‘3‘9‘232 jzgifz ;’;Z gsz
Ij:i {L' IO‘TNF'O‘&‘EN'W KoV HBE RS 0 2.94:1.44  3.02:2.08 0.16 0.87
FRENP>005. G734, PEG-rhGHALIL- [Ny 3 5485133 2745176 061 055

2. 1L-6 2 TNF-oa/K~ -3 8 3K T X B4, TL-10 /K °F
BEm T A, P4 IL-4 B0 IFN-y /K F 2 $A75 7T
FitFE L. SARMARITRTM L, GIT7 5 PEG-rh-

Compared with pre-treatment in this group, P < 0.05 and “P < 0.01.

GH 41 1L-2.IL-6 ;2 TNF-o/K VP&, IL-10 /K T+,
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GH & — M B A iz Mt R, MU
HA (A& P AU D RE, 18 B A T R
P e PRAE . B E RN GH 24K 2 4724 T M
Ji B i 56 PR AR L R DA R A A bk B A 1 4
st thGH © )2 B 116 PR 25 F GH R = 9=
i, A3 GHD VRN SR A AE W e %5 . rthGH 2 4
REREEHIRE VA G 28 40 M () 386 5 43 A ARG
T« V1 G 5 BR AR R ARMAR 1D 43 3 5 38 5 T 440 L R
TR 7K P 328 T 5 0 98 R IR, o 4 G R AN
SR EREE, BEESTH R
rhGH Y577 5 5 e 1 (K% L, I CD4" 41 i3 % |
CD8* 40 iy /b, b s A i S s Thige . T A%
B 9% i 1995 B (human immunodeficiency virus, HIV)
(1) 5838 A A S SR AR, 1T thGH F TR AT A3
T BB (16 i R AT CD4 4 B B0, 3T e LA
T PEINRE™ . Meta 7 BT Eow, 75 FFEF AR B34 Bl F
A A vhGH RENE L IS (B (A VBB E A1
A, 15 CD4/CD8” EUAE , 2 35 IG5 5 TR R LA
PEIhhe, ARG (R B3 R vhGH 1 5
O A A A3 L2 3 A L v S IR 3 D
P 1A BN VRN KA GH, AR (i B
KT T 30T R TR AL GHM™ . AT H ATA L
FAFSCHRIRAE PEG-rhGH X HLA 88 2 Ge AR o

AT RIRTT 34 H J&, PEG-rhGH 41 88 LY
HtSDS\ GV K Il IGF-1 7K ¥ ¥ F+ iy, & 3 v T X e
H, LB PEG-rthGH ReA 23S+ GHD & )LIIF IGF-1
AP, P A KR, i G m i K, X 5 REA AT A
g —g, REBITIE, PEG-rhGH 4 & =i K
T B SR R, (H R AR 52 3 4 ) LR T
GG mBIG i E R, XA RE S NGB LER S
FER, SEUEHN & @B BB K

AHF 7 G IT )G PEG-rhGH 41 CD3*. CD4* 4 Jifg
L6 A5 F1 CD4/CD8 ™ LU AR e 1T B 2 7 5y, 2 38 v T
FEZH, T CD8™ 4 A Eb 451 3¢ i BH 2 B AR, 2 S5 (K T %
HB 4. XU PEG-rhGH R BE4R #E CD4* 41 i B i
O] CD8* 4 I RE 5, AT T 55 CD4/CD8 4 A LU AH,
LG A1 I B8 38 0 A 2 T 9k EL 40 i (D3 41 i) 8 &
AR RESET IR TR I, 5 AR R A S R 6 4H A
bl B P IR A 4 R S P R A R
CDA4" Ik B2 20 IV 78 1 4 b &% CD4*/CD8* Ik 2 41 ifa Lt

E¥) B REAG. SEHOMESEYE A rhGH BLA A K
FIRYT EAE SR RIR %, R IvhGH BX &R T B3
CD4*.CD4'/CD8" /KF & 2 F+ /&, CD8* 7K - & 3 [%
i, FLAS (b A5 B s T opali A KA 3R T 4, X
HARWIRSE R 3. CD192 Bibk 4 A 54,
AH TN 2 48 LV TT T fE CD19 4 g LA AH T
Ut B PEG-rhGH %} B bk B2 40 i LE B 52 AS K. H AR
45 (natural killer, NK) 41 i Bl CD3°CD16°CD56" 4
Ji, i 40 B 2 M 40 A, AL AR BTIR  B R I
BN . Sneppen 25 5 Jk I GHD i 3 1k
P NK 4 i EE 3] R 3 4 3 5 A R ) R A B B B
iK%, 45 T thGH ¥R T 18 N H G R o o AW A
45 5K, 548 B PEG-rhGH /R 521 NK 24 fit
iy LA

KT rthGH J& 5 52 W LA g /K -F, B 72 i R T4
B 1® . Szynaka FEVHF TR OR, GHD &) L5 {g
BT IR ZH BB LI TgA IgM /K 2 7 BSR4 =
XA thGH G YT 6 N H J5 , GHD & )L L7 TgA
TgM (194 5% 4. 38 B A, AR 7E I 85 Y5 B, 17 TG MR %
ToWH AR . PINoR R S U S i R 1 S 1 B
il 453 405/ W 30 453 G4 B 4 ThGH IR YT G R
L, TgA IgM. 1gG ¥ B 3G . AHIF 72 W 5% 3] PEG-
thGH G897 34N H )&, PEG-rhGH 2 IgA . IgM . IgG /KT
WA, B T R AL . $298 PEG-thGH VG YT
REHETE GHD LI Ig /KF, 8200 GHD &)L 4R i
T EINRE -

CDA4" T bR L4 ff 7T 434624 Th1 A1 Th2 4R, 7= 4=
K EAHM R, AT LA G, 6 1L-2. 1L-4. 1L-6,
TNF-o % TEN-yZE{2 58 PR 7R TL-10 540 58 R 7119,
TL-2 F] DA 2 T 48 M (v AL, 4232 NK 44 it 110 185 5 A0
TG, TL-4 AT {2 3E B 40 B ¥ 389 58 43 6 & il IgE, 3
558, 5 58 200 R %49 P e () PR T-6 T 3 B 41 i
AL P, FEE T 4RI Ak  IEE , 38 56 R A AR )
BRI, § R AR FH V8 B S A, (E I PR T
A 5] AT I ) RRE A, T EA B R R
TL-10 2 — P40 2 (R 7, e Jek 400 1) 35 4 19 5 200 i
IR PR T (TNF-ous TL-6 25D FRE JEGHE T U 5 4L
AR JRE R R TNF-ofE 9 —Fh i 2 BB 7, 7T 18
568 HH P AL 2 L () 86 B S AR R T o TFN-y i V5 AL
56 200 L, 348 56 K40 ) 7% £ 9% 1, LA B e
PR E Y. BRI GHD i LI TNF-a7K
P TR AL, T A8 chGH V6 97 RE A AL AR
TNF-a/K P S R IL4 T GHD %
2229 d B rhGH A 225200 1L-2 1L-4. 1L-6
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TNF-ofl IFN-y [ 7K, {52 S EL-10 f /K7 53
THE™ . AHFFLER, 697 34 H JG PEG-rhGH 4142
R IL-2.10-6 2 TNF-a /K 55 2 FE A, B AR T
o B, T 28 TR TL-10 (/KT W 54
M2 . 745 B4R 7, PEG-rhGH AE 0 i 48 41 Ay
Al IL-21L-6 % TNF-o IR, A 3t 410 98 [R5~ 1L-10
FIRET (23 GHD KR LA PN 1 S~ 1l

1t 7] L, PEG-rhGH B A 243 = GHD & L[
A, SOE R S, B T 52 mE GHD L4
Hi G e AT S e TR o A T R I IR M, 1697 45
J& GHD & LHLAR 3% Dh e an ] A Ak i AN 2 . B
T UTEEAAR ORI M, SO {8 % ) L 3 100 A U0 bk £
YT A ST 40 PR L R T K TS AR S R b A A Ak B
X REAFLE R R 5 e A0 N A9 461 5047 Al 2> 5 K 44
% F PEG-thGH X GHD £ ) LI G ZEIRAS 52 mR DL S
152 ) BIAE AT R R0 10 oI5 SR 700K 4k 2238
92, AE K BE T IR A], DL — 22 01E PEG-rhGH X}
GHD &)L 5% D e 75 T 20
[ 5% k]
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