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Abstract

¢ AIM: To detect the expression of erythropoietin (EPO)
and hypoxia-inducible factor-1a (HIF-1a) in serum and
aqueous humor of patients with acute anterior uveitis
(AAU), and to explore their clinical significance.

e METHODS: From January 2018 to December 2020, 60
patients with AAU in our hospital were prospectively
selected as the research objects, and 60 patients with
proliferative vitreoretinopathy in the same period were
taken as control (control group). The serum and aqueous
humor of two groups were collected, enzyme - linked
immunosorbent assay (ELISA) was used to detect the
levels of EPO and HIF-1ax in serum and aqueous humor;
the self-rating anxiety scale (SAS) and the self-rating
depression scale (SDS) were used to evaluate the AAU
patients, and the severity of the disease was scored;
Pearson method was used to analyze the correlation
between SAS score, SDS score and levels of EPO and
HIF-1a in serum and agqueous humor, and the correlation
between levels of EPO and HIF - 1o in the serum and
aqueous humor. Spearman was used to analyze the
correlation between the disease severity score of AAU
patients and the levels of EPO and HIF-1a in serum and
aqueous humor.

¢ RESULTS:. Compared with the control group, the levels
of EPO and HIF-1a in the serum and aqueous humor of
the study group were higher ( P<0.01). Among AAU
patients, 23 were negative of SAS score and 37 were
positive, and 29 were negative of SDS score and 31 were
positive. Compared with patients with negative SAS
score, the level of HIF-1a in serum and the level of EPO
in the aqueous humor were higher in patients with
positive SAS score ( P<0.05) ; compared with patients with
negative SDS score, the level of EPO in serum and the
levels of EPO and HIF-1a in aqueous humor were higher
in patients with positive SDS score ( P<0.01). There were
26 mild patients and 34 severe patients with AAU.
Compared with mild patients with AAU, the levels of EPO
and HIF-1a in serum and agqueous humor were increased
in severe patients ( P<0.01). Pearson analysis showed that
the SAS and SDS scores of AAU patients were not
significantly correlated with the levels of EPO and HIF-1«x
in serum and aqueous humor (P> 0.05), there was a
positive correlation between EPO and HIF-1a in serum ( P<
0.05), and between EPO and HIF-1a in agueous humor
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(P<0.05). Spearman analysis showed that the disease
severity score of AAU patients was positively correlated
with the levels of EPO and HIF-1a in serum and aqueous
humor ( P<0.05).

¢ CONCLUSION: EPO and HIF-1a are highly expressed in
serum and aqueous humor of AAU patients, and they are
closely related. The two are closely related to the disease
severity score, and should be paid attention to clinically.
o KEYWORDS. acute anterior uveitis; serum; aqueous
humor; erythropoietin (EPO); hypoxia-inducible factor-
1o (HIF-1o)
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2P HTH % IR (acute anterior uveitis, AAU) & —2&
I PR A2 2 A IR B s, T AR A9 s 5 A0 1 C R ), R
WRBUNIRIE LGRS BRI R R
HIEE AN, AAU B U1 H & L 24 v AN B B, 7T RE
458 BAEE SR RAE R R AT 6 BB R T - 1a
(hypoxia—inducible factor—la ,HIF-1a) VE MRS oL 72
R T, 2550 RGeS HIF-1a T3
PR A P SEAE R R, (kR AR 40 5 A 20 40 B A=
% (erythropoietin, EPO) 5 HAZARZE & T 1.4 4 B2 4n i, w]
PRAP AT 375 T 10 A0 I € 28 1 B 2 M A6 T b {4
IAE NG, SCEB X B A | TR 58 & B HIF -
Lo AT HRL ] EPO AT 3 U0 R & VR D E R
KB HIF-1a EPO 76 AAU HHI I 9T, [H Ik, AR ST
9% AAU HB 3 IS A G5 K HIF- 1o EPO (1A 1H 0L, 4
FEAETE AAU IFEIT, MG IR EIRYT AAU B
1 MR E
1.1 34% ATAEPERTSY., EEL 2018-01/2020-12 A B Ik
TAH AAU B35 60 B, AAU BFIZWibRifE . 754 2005 45
] o 1 280 A T 9% T4 2 40 2500 T (T ) e i A 2 At 4k
I RIZTT £ K I (2016) Y B Wb e " . 99 ARRHE: (1)
F A BB TG FRS BRI 45 5 o e s B AT A
A LI ERAIL; (2) BT A B W R HE R A
3mo ;5 (3) BERITERE  HEBRARIE . (1) 4k K& 1k 4 0 4 i 48
B (2) BLSHT 1mo NI IR IS5 ; (3) BRAEA IR B
S IR TR (4) BIFGE ; (5) B IFREIR W B
REA A5 (6) W BET LA 5 (7) 4 B Pk S e g M Il A
FEPEIR A, R TR T A 3 R I S 7 R 3 60 1)
RN AN ABRE : (1) Y8812 S 38 58 1 3% 385 R 40 T i
FRAES S (2) B KR 5 (3) WRIEHE . HERRBRE. (1) A
ZHHT 1mo WARMHIPTAE RBUME K BT R 25 (2) A RIE R
GEB A 5 (3) BRI SF 5 R IR IR AR B, AR A
B e BE S o W IS E O, BT AT R s K R s O R
258 M [F) B2 5 05 AT B K A R Dk L A SR 46
1.2 ik
121 #ERRE A EEYREFIKN Sml & T2
B DU 2.1 ( ethylene diamine tetraacetic acid, EDTA) $i#¢ &
HL4CERE 12h, U IV S B T 1.5mL EP R E T
—20°C VKA ORAE A5 F . AAU [ 2 BRIR I T 0.4% 3h R

A PR TURR I , 248X FH— U T TR R S e A 22 B2 IR
TR 20, SR 4R B3 7K 29 100 ~ 200, 3B HEF 3k R P 3
0.5% 72 AR VD IR . %o HE 21 ) 3 O R % R b bk
T, B B R D) B AR i — Uk G T 1 B AT R s 2, R
££2)100~200pL 5K, REE W FrK S BRI E T 0.6mL EP
B E T -20C vKEERAT 5
1.2.2 ELISA #&i i F 1 B 7k EPO #1 HIF-1a 7k
—20°C VKFEHCH 1L A1 B3 7K, 255 N EPO (HIF - 1a ELISA
WH & (B E abcam 2 F, % 5 4 3 K. ab274397 .
ab171577) K610 1fiL 3 1 537K v EPO HIF-1a 7KF-,
123 EEBFERNNAMBEIFERITN AAU BEERR

KA S B 115 2 ( self—rating anxiety scale, SAS) FIHI
AR B -1 32 ( self—rating depression scale, SDS) X B #17
PB4, SAS BRifE4r =50 43 0 FHAE, SDS bR 4> =534 K
FHPES
1.2.4 AAU EEZEFEEEREITS IS Hoekzema 51
LR ETU I PRIEA: U 78 24 BT R 05 RRE 72 &,
SR (0~2 %) T 5 IN#E (0~2 2%) \HT & th (0~2
%R AT EUM(0~2 %) EFLGE/IN(0~2 Z0) , AR [ 43
WK 0~2 43, B4 10 4y, B <5 0 R, B >5
R

it 24 43 HT R FH SPSS 24.0 4TS 220007, T %

BB bR 25 (xts) Fan , PHZH ] FE B8R FHASTREAR ¢
K5 5 R Pearson 754341 AAU 35 SAS 143, SDS W53
5imiE K d EPO HIF - 1o 7K 09 48 26 1 | 1375 &
/K EPO 5 HIF-1a /K- F#H K ; Spearman 73 HT AAU
AR AR VA 5 LT A K TR EPO HIF - 1o 7K
SERIRSEE, PL P<0.05 FoRERAGH R X,
2R
21 WARE—MAERLILE  BEHAAU BH 60 fi, Hp
B 34 5] A 26 B, 5EHE 33~67 (-1 46.17+6.81) % ; TEHL
[vi] FEH 13 P 3 A T 595 28 FR 3 60 147 Ay % R, v
532 {4 Lz 28 ], AF IS 34~ 68 ( -1 46.76+6.54) % Wi
B RS LR 22 R RS R R L (P>0.05) , HA
A e,
22 WMAEREMFBEMEKA EPO Fl HIF-1a 7K 15 R
5% B4 5 A Ee, AAU BB 3 LT A K H EPO A
HIF-1o/KE¥ T, 2 5 WA = 8 X (P<0.01), W
#1,
2.3 SAS %1 SDS AREE S By AAU 2 1 i #0 55 7k &
EPO #1 HIF-1a /K LE 8 AAU & SAS PF4r FA T 23
B, A B 14 B 29 B, ARy 33~ 67 (1 45.93£6.65)
% ;SAS VAT BHYE 37 B, Horh 55 20 B L 17 91, AR 33 ~
67(F144 47.04+6.98) % . SDS PE4rBAME 29 4], Hoh 53 16
B 2 13 ] 4E % 33 ~ 67 (134 46.82+6.90) % ;SDS 141
PR 31 1], Hod 55 18 i 4 13 B, 4F % 33 ~ 67 (°F- 3
45.88+6.71) % . SAS W43 FATEAIBHM:  SDS -4 B 44 A1 B
PR TR AR L 22 R RS i 2E R L (P>0.05) , B
AR, 5 SAS PEArBAYE B E A LG, SAS 4> BHE R
AAeFRYTHE LS T HIF-1a F1 5K EPO KF Hfk 22
S G 2E R X (P<0.05) ;5 SDS ¥E4rBATE B E A L,
SDS PF43 BHE (5 45 48 AR 3 T, 13 o EPO Al s K th
EPO HIF-1la 2R A ST %E L (P<0.01), W
#23,
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1 FWAHBEMNFMEKHR EPO 1 HIF-1ax /K FfER (X%S,pg/mL)
; 17 K
21 5 %k
EPO HIF-1a EPO HIF-1a
X HR 2] 60 8.49+2.48 234.43+36.47 28.41+6.33 17.46+6.35
AAU B 60 31.57+6.34 1034.39+98.51 267.34+16.86 43.48+10.79
¢ 26.261 58.989 102.767 16.098
P <0.01 <0.01 <0.01 <0.01
T X R 30 P B AR D B AR AR
F2 AAU 23 SAS IS5 miEFEFMEKH EPO # HIF-1oa K FEEER (xS, pg/mL)
N 1fiL i Bk
2413 %% "
EPO HIF-la EPO HIF-la
SAS P43 FHPE 23 30.04+6.33 999.95+96.95 250.12+14.45 43.35+10.85
SAS FF43 FHPE 37 32.52+6.48 1055.73+100.48 278.16+17.83 44.76+9.73
t 1.454 2.119 6.350 0.522
P 0.151 0.038 <0.01 0.604
# 3 AAU £ SDS L 5 MFFBEKF EPO F HIF-1ax KEX R (X%S,pg/mL)
" 17 Bk
2415 1%k .
EPO HIF-1a EPO HIF-1a
SDS P4 BH 29 27.51+6.85 1020.16+96.75 260.04+17.46 36.81+8.46
SDS 43 FH 31 35.36+6.37 1047.85+£99.44 274.16+15.17 49.72+11.35
t 4.600 1.092 3.350 4.968
P <0.01 0.279 0.001 <0.01
x4 AAU EEBEFEERESEBEMEAS EPO 1 HIF-1o K FELLER (X%s,pg/mL)
. (N7 K
oLl %% "
EPO HIF-1a EPO HIF-1a
BE 26 26.09+6.27 973.22+98.43 253.98+15.82 35.47+9.16
W 34 36.18+6.50 1085.61+102.75 279.66+17.04 50.21+11.75
¢ 6.050 4.275 5.965 5.282
P <0.01 <0.01 <0.01 <0.01

24 AAU B ERFEERESMFFMEKF EPO
HIF-1ask ELb3E  AAU BB 26 6, Hp 5B 15 fil %
11 9], 4514 33~ 67 (14 46.53+6.89) % ; 1 H 3 34 1],
Hh 519 ) 4 15 ], 4544 33~ 67 (14 45.90+6.64) %
AAU B2 AR RS M AF R b 2 R RS B
X(P>0.05), HA A, 5 AAU BB EH L, B
B SRR, G A1 K T EPO A1 HIF- 1o KF- L
BERAGIFE L (P<0.01) , g 4,

2.5 AAU #=# SAS 1 SDS RAEmEEREES SMF
FnEsKkh EPO #1 HIF-1ax 7&K X & Pearson 2311 AAU
U SAS A1 SDS PE4r 5 1L iE A1 /K H EPO A HIF-1a 7K
S TCA A (P>0.05) ; Spearman 4387 AAU B2 34 59k ™
BRI 5 IEM K EPO 1 HIF- 1o K5 1E
A (P<0.05) , WFE 5,

2.6 AAU & MiFMEKH EPO 5 HIF-1a K FEXFR
Pearson 431 AAU HE IMLE A1 35 7K th EPO 5 HIF-1a 7K
R TEAM O (r=0.331,0.491, P =0.010,<0.01), L
K12,

HIA R AT IRN Z23K 100 Z2 80 & IRBHE N i 2

&5 AAU BE#E SAS 1 SDS RAREEREITS S MiEFE
7k F EPO #1 HIF-1o 7k ERIHE XM

- IR K
EPO  HIF-la EPO  HIF-la

Tsas 0.062 0.258 0.095 0.321
Py 0.521 0.231 0.426 0.062
Fens 0.156  0.271 0.127  0.245
Pgyps 0.249 0.137 0.356 0.233
- 0367  0.412 0.437  0.406
T 0.027  <0.01 <0.01  <0.01

FIIRZ— , AAU di 8RR S, H A8 0 Pl Bil 1
B OLHR (MR BRZE 40 ARHR T 45, WUIR 1) R K, i 15 S
ERITIRT fa T E LN U AR A0 S A AR
SECR M A A R LA, {HH AT REAT RGeS
WA KA O R, 112 (1R 2 2 o 19 AR B AR A
ey KA s 1Rk, 2 AAU He BT
I, FHRAEVE Z 4 H Y AAU A IR X T K T T
AREA SRR, ARBTTE R AR BEHE2 19 60 ] AAU
BF AV S, FHE AAU SC R % U1 I % R 1
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HATAK AAU S5HLR s I RE S 56 R % ), ZFf
PRI G I = A S A, TS S R . 17T 30 4ok
AR (e, 2 | Rz 20 % R RS 2 2R 38 S 2% vh A A A ok
A7 2 F A, AE A I — R X B o L 2 B A, E RIS
50T R 0 €2, 28 7 400 i 2 A R B R B RS
H AU TG B TR G RZS | AR XA RE ) e B TR B S b 48
TP 58 2 4 45 T T R AR T B2 5 00 IO A e B, 90 R s
Z Y0 G2 S A RS , B HE P ) G S R
JiE SN I 901 N 23375 K AL 9 KL, 34 n ot %
fiE KA IR T R AR AR A BRI AR L HIF- 1o 2
5 SR A DG ) EAZ A G SR T A A S A 3
FEAEERT, At FE T RO AR E | ROV AR SR  FER N 5
B EMMAL S H HIF-1a B8 T A KR A H 3 5
it S Ak W 5 3 T B R] i S R A s
HIF-1a N E e AEE S EPO Mt 4 , B AL e
HIF - 1o 76 1, 5 EPO Y P8 4E F, St W] 4 2F %5 0 ik
F21 ) EPO B SesiiA b 3 i A K R T, 35 R AT 40
JH A 5 35 DA B v B A 200 3 Ak S 4 T 5 B F 9 TR
AL B EPO TE 2 Fh 20 i v B Bt SR AE A, T LA B 3k
/U R R BE R — o 3500 0 P 3 T R D S M AR
RAR HAEYUEAE

RAEREAET W T HR T, B PRI AR 90 55 A5 B L i

HIF-Ta KV B 52 o T B2 PR B8, HIF - 1o 3 K P
5B F A0S A C, Gu F VR R, 51
LR HIF - 1o EPO B K S L, 4 DR K B
T HIF-1a (EPO JKF-Thi, HZ St . A 5T
KPR, AAU & 1L 55 7K HIF-1a EPO ZKSE3 T3,
HRAEREAET Gu S5 RS, H AAU SR LT A G
KA HIF-1a 5 EPO IEMISC, AT AES AAU 4 Be Dy fiE
P 5, e T B AE SO A HIF - 1o RETS 3 5
Z ) i A S RO € 3R b R AR A A9 5 T
—J7 1l HIF- Lo BERS IS EPO 7=/ | SEEL R M 48 45 (i
b SEB A A AE T (H AT BERE 0 A IR, R A T BUR IR
8

HE— 05T AAU HE 1Y SAS ¥E43 1 SDS PE4r, & FR
55 SAS W43 B PEAH L, SAS ¥ 43 BHA il 35 HIF - 1o K
F K EPO KF T 5 5 SDS AR BIPEAR EE, SDS 3
Sy BV I o EPO KF B3k EPO HIF-1o KV T
{H SAS F1 SDS P45 i A B3 K Hf EPO (HIF-1a ZK-F-AH
JEHEA B S TA] SAS 743 SDS 14315 35 O BLR S OC &
Y] R BIR HIF- 1o EPO fEAN[A] SAS ¥4 . SDS #F5>
R —E 25 5 HC R AN E YT, iTfE HIF - 1o [EPO
WABRA L 5B E DRI R AR EE, IO, AW
WIS AAU B8 8 E R Fe, & 30 B AR I A S K
EPO HIF-1o /KETFE, H AAU B #5000 /™ 5 72 B 34
5 M A ps K R EPO HIF - Lo 7KSF 29 5 1F 4 36, i 8 95
o 7 AR AR R R S I L D MR (R B T
FRUMe J L 46 /IR O 58 AAU BB RORE R, 1T EPO
HIF = 1o/K-F-15 500 /™ B AR B ¢ RV, i — 04 7s — 3
A RES RAE KRBV, RPN

g LR, AAU SB35 175 A 55 K HIF- 1o EPO 7K
TR, B SR E AR O R Y], $R HIF-1a,
EPO nJ BEFRZIE S AE T 52 IR M , O AAU HYHE R T 52
P—@E S HARYE I R b IOZ X P bR . (HASCH
PILRIE AAU [ ML A5 K HIF - 1o EPO K- 1
O, S ARAEICFR 50 AL IO J155- 0, 2% A0 i H A I 4 AL o v A
TH2E T O — AL SN DL €
SE 3k
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