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Abstract

The queous humor has the function of maintaining the metabolism of the various tissues in the eye,
such as lens, vitreous body and trabecular meshwork, and privides the necessary nutrition to

DERER

SCEGIH: EHE, FRaHE, MR, Wk, RS2, xiEk, SR RN VE B A R BRI U L] AR,
2021, 10(1): 18-24. DOI: 10.12677/hj0.2021.101002


http://www.hanspub.org/journal/hjo
https://doi.org/10.12677/hjo.2021.101002
https://doi.org/10.12677/hjo.2021.101002
http://www.hanspub.org

FHE &

maintain its normal operation. The queous humor also maintains and regulates appropriate
intraocular pressure, which is important for maintaining the integrity of the eye struction. The
aqueous humor circulation carries metabolites from the eye to the outside of the eye, removing
blood, phagocytes, and inflammatory substances from the anterior segments. When the chemical
composition of aqueous humor is abnormal, it will cause a series of lesions that affect visual func-
tion. In the meantime, the emergence of eye disease can also affect the composition and the quality
of aqueous humor. With the progress of science and technology, there are more and more studies
on the correlation between ageous humor and diabetic catract at home and abroad, but there are
still many problems that have not been solved. By studying the ageous humor, the search for dis-
ease-related biomarkers can help to explore the pathogenesis of diabetic catract, assist in the
treatment effect, which can make us have a further in-depth understanding of daibetic catract.
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1. BKREBLA

FKFE T IRB AT B A G 5, Hh IR AT B AARRR A 0.25 ml, JE AN 0.06 ml. EAKPEE IR, 4
AR C. HERE. BBCH IR IRECUN. B, &5, R &AM S ERIC, 0.2 mg/ml. A, b
KB &4 — A KA 70 TGF-B,« TGF-f,. aFGF. bFGF . /KA D)ELN 55 mmHg, —4%4k
W5y R 218 40~60 mmHg, ph {E°A 7.5~7.6. /KRR T M, HIRERRA bR i, NG, i 1L
FLRTS5, FEANET S A0/ N EMEEN Schlemm ', S8 J5 38 i SRR s /K ik, T N TR T80 (19 BREBR i
FriK, [FRB MG . A 865 s F B REIR 7 48 b A A IR DB A% 51 (20 & 10%~20% ) R i ik i fise
FTH B2 B (21 5%).

G K AR FRTHRE P AN N R TLas: 1) AR PG 2 M R T8 7 5 S S i,
FHE A HE AR AL, BD4ERR IR AL 2B R . 2) TR N J1. St KIT S, NRREME, &
SeEH, AR AR P R AEAE R OCHE, RN R 4G 4 b Tl A P 2 o 3502 IR — 5 TR R T Tl P4
e MBI o S B R B, SRR AR S, HE MBI, 3) £EtMEz —, BAHE
JGfER, EGTRECH 1.3336.

2. BKEYRRERRER 75 3k

AR — N E A, AR ETZ AR AR, B G 4 i R e 6 S 2 4 i o35 e
HEG ST h, REVETTGE M o G FE AN S R A MR SR LD RE, TENUIR S B R ORISR B . A
P REAT RN R 2 M ik, s A 1) EYETERINE, 2) ik, 3) o FAaw¥s
Mo AWRIBFI %, #A MRS LA, B2 R ANIG R 7 Hh b e bk = R 40 it PN 7 Je L2
PRI, RS 7 2 AN W HE R L T
2.1. EREX SRR A(ELISA)

Engvall 5 Perlman (1970):& 5 — N B X G2 W 50 EAT 38 1O S 1B, R R AR BaE, 3N

L
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I T R TR AN BR 5 5 2 0. M i e 00 (S 2 0 M R 1R I ELISA 7R &, kil &%
S NPE, — R DAL 0 yk(Sandwich ELISAY A, — 7 PASE G+l (Competitive ELISA) N, Hrf,
A — P70 5 B A T A PR, — PV PE g R T, —RBE T, T s — Rk a
BRI G N TP, W1 IL-2 550 BRI Ie IR S, 2 4 5 T4 i PR DA R 40 52 A4 5%
PRI R, DR H AT 2 T 12 W DL BT i 5 g A2 . AN id ELISA VERESZIL AUt
HA g% 5 1 AE B 040 B R 1 2 AT e A, R 4 i BT A IR T P KT AN BR A Bl g AT PEA
WER UL, ELISA iEkrill 2 B X Geddrn B id 5 5, ok AEm S gi i N 7 A iE S R

K76 ELISA HURMH st Bea, s B4R 5~ ELISA 270 S0F 2 M g DX ¥~ Aar il ELISA 1271
O ST 55K TR, %9202 E A AN R 7 A 807, B kR s
FAx, MsiEH . HB TN, FKEFAE 0.15~0.3 ml 7247, HMFEFAREZ/NMEZ . BN
FEATIE, wt ELISA 115, LR ARRE AR N 5 4 4 i PR BL (9 L o o Al R IR 7~ (B 22 2 )i AT IR B
S, TCIESLINT 2 AN AN [F) 40 I R 6 B A b, RV IR IR1 A 4 FH DA R FLBE AR AR Al 3302 Tov A 5
SRR, TERUAE AR AT OB, IR EIRE AR Z 4L, WEEABFE SR, FEEHRKEN
IR

2.2. RALREARENE(CBA)

P AR A 1A AE 520 /KT B 20 0 PR AT 5 B B PR AGI P — R EARGH I A A R . %3
AR U LT 5 4 P 2 T A P R B A bR B 6 s T LUK IS [ S R 20 MO TR i (RIS SR
IR IR ROAL 22 T STk IE R, 0 DR L A RIS 40 B 4 PR B8 2 9 RO AR B ) B /D ST St RO R
(TR NI T NP3 01 N TN o Pl &3 U B /K L N R Y W =B LK L DR DN =k Y 1 R P75 9 Ne
T3PS E AR IR AR K, LR ARAR IR 1 I RA KT, R A A DR T (K 20 O R AR R A%
FERBEDIRERIPPT BRI E BRI B AR A ZOR AN, e PRI € B IF 70 B 4 %
FURFAE, AT 2 AR TR . EZBORIRFSAL 2T, O EIRR B 2 SR, BNzl
56T e TR . 28, HETZEoR IR RN, A A4, W gl T4
SR Y SR B T, B2 RME 2 5 B R 2R i b BhAh, Bl & 5 & 7 57 A 4l il 52
UETPREIIE 1K RS S e v

2.3. #AET B % (Luminex)

I R A A SO RO e MR 1% S Luminex WM EGE A fi% . WA 7 BoR B A
FE R RO R AR R R, AR IE S T R A U R R A i 2 AN R s X 2 AN
PR B KT AT A SIS VAR, LS R R R B R S RO A A S R R B R AR A o RS
(LiquiChip) B ARIR T 20 42 90 S, & — oM VR B AE U rh A 70 S G i GlcRR A D S B2 R A5 5 Kl 3
PRERE I B, 7870 R A Jo R A s AR T S B, el RO 22 B A 0 1 (WX IR« SR 1 5%
BEAT R AT o Pl AR ARSI 0 = (R A R . R PREE s AR RN RO R Tl A, B
AENEE, AR, Rl a R HER R S, NPT S R E VR, AN, IR BRI
RBUZERE R AR 5 AR L LR R B K e ERA — 2T, SEEN T
FEAAR ML A 5 ARSI I, A AR EE R AR B A AT E VA E B, A MRl 7, MR AR 1
SRR REAT oM. SCHE T WIEBR S A B R AT, S A i T i B
WS, HORSEATRER. MERATOCEARK I, 55K KA 745 0 SE R FER T3 6F, AN 752 1l
ThHKAEE.
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3. FERRRYE B AEREE

FIA R — R LN, RERRRREEENRERRZ —. EZREES0EE, ANk
TR . P O T R I D e A R R . ORI BN AR, R A R R R
SRS ATERMER. JFE, SRR T IR RIS, AT 52 me R Py 2R 58 (1 PR 22 # T
DB #2  R 2 IR droIR AR B AL R S50 . T TR A A 15 A R A 375 B R ARG B P 6 58 i 5 B
R N, KEEARE. BT BN IR AR OCIE B PR, BRI T N AR SR R 1 9 ROE
— AR AR L, [ DA 7 2R AR AR, W PR I RO TR 1 2 e, e AT A 1980 4R
52013 SERIERE LB, M 0.67% LikE] T 10.4%. LA A5 I 8 = IR EEE 20 W A I H S
S pE E ) By, TSSO R R AR, TR PR 1 — > 32 R e B A IR Y S T . @S
TR AT ORI, AT IR AT S, BRI A oG T A X — B i R R 2 5 sy, KM IE
BN 2 B 3 £ BTN, B REIRE I BN BT R B A SN 290 20% . AR
B R 7 B 5 AR B S A U X PR AR 1 BTG T P e R [R) I RR AR FAR A 1) SR S DA )R G
UL, 2N BB TR B B S S A PR G B 1 B R A R 5 BN R S I 1 P Y B SR A
PE5-F 1 LECs B M T 02 H N B R A NERER . AR, S 7S 5 Ae 2 13 LECs ' bFGF
FIGF-1 ikt B, A S 80RR AR N AR 000 10 . A RFFEREE, N b iR 3 B3 44 b TGF-BI
FVIL-6 ik & i e, JF HSIRRHE AR TE B R IEA G, Rk, Rl PR PR 1 P B R 3 5 e Al
KO W R EEFATIOER, R R A AE RO AT /00T, W O B PR IR 7= A AR ) e D e
H BRI AR R B A R, AT RAEXRTATE VAT TS PR 3R — e B AR 4

4. BERTRYE B NREREKEYFRICYNPRILR
4.1. BKEH

NHR 5 7K A i B IR R BRI — S5 /K DR B D RE I AR AR 2 —, T2 PEAN IR A7 77 28 14 I B A2 B
M) ZARYE, I - 55K B BRI B B R bR 2 B K R B IR FE RN B KT R s . TR AR B R AR
5 ARG T R PR A X S AR B P9 B R, B FLA IR R A IR N T AR S BRI - 55K 5E
W Dy Re 35 AT CE AT A AV ST, 16T TRk A 1 5 2R PR s PR I S5 A8 1) | A R R, R RS RS b
KEABRRERENZ, BEREIM - FKEREIMEEFE DMK PRS2 HRkiE
FHBOG TN Y an B 6 4% (Laser flare cell meter, LFCM)E &6 7 FL A6 F N B IR Bk 0 N L b AR FE A R
W RETHEEAKRE. &R ER: SHARE 1R, 7 K& 30 R EKEDKREYE R, 6 R
EPEZERN(P < 0.05)0 AHIT, A H5E BB R P00 9 B3 A8 5538 IR A s 2 IR BE v T2 R A N PR AR
5 AR PR VAR N B A B R, HE R A B ME(P < 0.05); TS AT A P R R 1 5 Y RE PR
o T R R i A 1 P o o T 1) o 7K B TR BEC B R 22000 o RS 90 TR, 24 1 A o A = 1 B 2R
PRI AR TP R A 1 PN o 6 25 1) o 7K B 1 R 5 R T I Y 285 1 220010 s (FL e 184 0 2R ks A L D) B %
BEETARRKY, HERERZHEEP<0.05).

REWTTEAB I, P 1 B0 R0 PR 55 A 11 P ot B8 2 110 s /K B A R il 3 v T AR S B 2R W R
T TEE AR DX B A A o A DL RS A N B R

4.2. IEARKE4%KEF(VEGF)

fE VEGF A:pia, 2555 850577 200 M N B0 i 7= A= 520, i e iR S2 AR kAT
SR VERI A A, NI ERAN I > R SR, SRTTIE REEE . RSN R AR Sk,
IR LA A2 5 70 28, T BORT AR AR, T 453473 I R IR JBE 5 e (BRB) LA S 2 BT A LA o ST S5 [3]
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FIBT TR I, B PR B R NP5 K L) VEGF & B I EFIEM AN S REL . EIXE MR AT,
B A P (955 A (PDR)) VEGF {H Jo 18 /2 fE B AR ik 2 5 K iR A MR (38 %2 o [, 384 AR SR HT 7T
W, MU PR AR AR PR AR S R PR R AR B o A e, PR AR A R B RN R S
PN SRR A LA R X3, X — AR S A AR N TR R ROV E D). [ A A KRBT TR,
VEGF [ & /b T LUl i 5T VEGF Z98sKIE 2 H 1), 7] I 34 R 107 1 15 A4 15 20 ), A 2%
) - ST P 5 L DO JEE 9 A A 10 B DR K o

4.3. RIAEMPERAF

O BIF 8 7R 2RE [ BETE N B (0 R R R PE B AR . RS0 R B, RE I3 R0 55 7K 2 Fh 4 i
WA TFARTFT S, XS H5AARMNES. REDRE. H, BRI A PRI R P S 5 40 s
THIMRE TS, A R-1 (IL-1) A4/ F-6 (IL-6). FA4IEAN2&-12 (IL-12) &% A 41/ -8 (IL-8),
R SRFE R T o (TNF-a) K 4H 0 TRDRG R 20 -1 45

4.4. B4AMA1YT ¥&E-6 (IL-6)

H4HM A -6 (IL-6)iE AL A AZ AP . B4 . T 0P i —MdEE A . AR En, IL-6
I T 5 e SO Fe 2 T IR I R AT e B w4 R R, B4 %-6 (IL-6)F1 VEGF 5
T AR5 A0 DX B A N R B G 1 8 TR /K ek ) 7 B R R A

4.5. MIEIFFEEF-o (TNF-a)

[ R BE IR -0 (TNF-a)se —FPAERE IR R K7, 7R8I RO Bk Guid ferh KA s, —H Sz E
Wi 2 5 24 oL R R 2L 4 i 55 0 ) LA 22 A v 1k T R P 2 B IR 5 R 5 2 o — 00 o) I o 52 43
TNF-a I8 AL 7 (NF)-xB 3845 130 O AR IS I A P B 44 A 5 1 72 B S 14D 48 T B 4~ 60 1f A 40
HOKGB > 7 I0RIE, (et VEGF S48 R O b R S 3 B 1 o

ARG ST 9T 25 S48 HH 304 A= M0 PR3 P AL I 5555 42 (PDR) A2 3% 35 7K 81 %1k VEGF K TNF-a H 5 IfiL
A IEAG . ARFFURAR, EARE S HRE R B 3 & 5 KB VEGF, TNF-a [F7KF5 88 R0
15 3k i 3] gl R PR AL R AR A — 2, JF H. VEGF, TNF-a Z A MM B2 [ NS IR
T 7 17 R R 38 164 A MR PR3 AL I JIE S AR SIS, I3 2 B /K K] TNF-a 7K~ AR — 30, RIS A 7K A i)
VEGF 7KL IEA—3 . AHSCHRE I E B N BE G JFRE R 3% VEGF. TNF-a B7KF. 28R ER: )5
/K VEGF, TNF-o #KE3 2 R 3G &, H 8 E BE EHXN, 2788015 (@ <0.001).

4.6. YHRARSMIEF(VCAM-1)

MRS T, B VCAM-1, iZ P78 T A B A AL S A IAR S 2 — o NMALEMERRIIRS
ST ORI B R RIE GO, (HRAUR B RAER, HRIA R Z - T . B i AR Dy s I
WERER, IR 2 MR R AR A AR, EEanmSIRE AL 4 = MR R R B C AR B0E, R
Jafib 2 R AR S IR 1 B 2R BRI R . TERRARSE[6]AUSERRAT FTIEN], th VCAM-1 25 1 (3 41 g Al Y
BN IR (A S AE G B, PR B ALK P ARAT AT BEAE L IR AR B st 227724, Ehin A i
TARIGTE A, B P IESHRELIL G o PRI A AL T b 5 SRR B I ok > s 4, feadt 1
AL -5 06 A R 240 6 TR] FRDR B SR, B o 7RG B 20 3 R RIA KT, B Ja S EUR N ™ E s . A
BT R v 0 B R B PR (VCAM-1) F4 1 2R LR IR A sk S0 2R 0 DR 11 19 P ek 1 A s ) 41 P v 5
—IRR.
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4.7. IMERR KNSR F(VEG)FIMER R 4 REF(VEGF)

1A A B BRI T, B VEGE, Nl JUAFE SR Be 78 o ks I 20 e 3 B 7, %7 B
PELAG S B AR U TR ORI D RE . LI5S 55 /KN VEGL &5 5500 B AL 0 s 155 F 7™ B P8 B A7 5K
AT U T A oo IR G BE W B B 1 995 N AR LK 5 55 /K WK VEGI 55 VEGF 135 88 5 i3t
TR TASERAH AL By C. D E WRUCONREE. PR, B ARG A R ORE PRp ML R B AL, 45
RUpAE, APEABERR 0 A N R B4, e B AUOUX IR . BT TR R W1 PR AR PRV A9 A2 95 N LTS
W VEGI /KT {ER I LR IR AL e v, AN OIS AR R, A% A7 IR AR DN s e A A 2R P
PRIGARIM B AZ $8 2 57K rf VEGF IR 5XIRATC R E M E R, MAEWRRME, T, HEZRIEN AR
AROH, WBERUR AR, B SERA AR A LKA VEGE EAWTHTE & . VEGL & SAER ARG 2L P R
T AL IO S5 6 TS T PR ) 1 A R s AL, RIS ST 1 B R O B S R PR, Geit A 4
REoRAERZERBA G2 HE A0 VEGF E1 5 E R ER N IEAK.

ATEREE 7] 2 S A R ILTE 5 K NI VEGL 5 B VEGF 7K AR R 10 9% JI55 93 2 5 4% (1 4
FAFAE IR IEARSGNE o IZE5R N T ORI FU A B MR ME, B LB ATTIREI0 L o A A AR
PRIVRE 9 P e ) A A e I A B AR

4.8. @& FRIFEYEKEF(PEDF)

PEDF J& T 7MW AP 1, HORIR T 2 MRk A W LA 77—k, AN IF A B A BHAS S K g 4 2h
Ao ARSI AT LLBEAS mbE 5 i A S 3 A0 A RS P e 8 R R B, TR TR R T S R BORE
PRI R AR, T LAZe et BELAS 4 IR B X3 (8 S5 ML IR 2R L R AR 2R, T L AT D - 4 £ P ok
PR A S A, SRR AT AT B 0 i 30 A 98 O 5 R A R O P IR W ), 148
WIRE ZE AR TR R TR . A S s FAur IR IR W95 A 557K W I) VEGF/PEDF {H#SLL A 2
FEEE AR K, T, #£7E DR BERRIE A PEDF KR T E M A A R

4.9. jHBE % (Leptin)

Leptin W4 MEER, JB T —RIEMARNREHEORE T, HAKEREH M E ¥ E N — 7,
EKENIEH IL-2. BERF 5] R Aok g M S5 R 75, RBEFERRNREN 55
T 5 JORE SN T BE, T ISR LU THSUE R . XBE AR TESAREZ 2RISR,
Wt — RAE B AW AR RIS 0 A A K TF(VEGF). A4/ 2-6 (IL-6). Leptin 25 7
R PRI A DRSS 2R AR A (9 AR R R R, A AT ZAME R, A, Suit 20t 50K 3 VEGF 1 IL-6+
VEGF 1 Leptin [ 4775 — & [ I « A BIF AL 8 3 WPt iR 2.0 ELISA £ A M 2 T 55K W I VEGF 5 1L-6
MIZKPAE, BB s B AR M E T Leptin FIKPE, SILWE T HAPIANA R SLIRH . 8 ZE S8
WEREARIER, SR, AR RER . Al BG4 B A s AR 4 55 K N ) VEGF. IL-6+ Leptin
AKPAE AT BT E TS . B K PIE =5 i K T2 — 5 I OQIBe I s RIS S IE B 3 = (R -7
R PR B9 155 Y -5 0 PR B 78 BLAT — 5 [ R IR
4.10. #REBHE

MREPERE AR, FEERRARARE R, FERMME, BRRE, HEERP A .
EAERR A BT LR R AR R o AR SCHT 7T B ELISA A R 2F 75 s U AT F1 P9 B TR 3 7K b 8 BB 3
FRE, S5RNIRN, MREER O RN A R PR L I PR A e N B B K B SR R, (TR SR AR R
PRIE I 5255 A8 O BA Sl e o 3 O FRAR 2B PR 14 1 P R A R AR TR 0 SR K
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4.11. A=E#(Malondialdehyde MDA)

MDA 1E— U EAL P IR, [H A A1 2 738 41X PR 5 AN FEA R PRI 1) 1 P s EL A A e
& MDA (R FEIT 7RI TT, L s 35914 SEIRIE B AT 5 /K A ) MDA & 5 BU S 2 13 e tHAR
%o ARLAKKAN MDA & & 5SROIV R A Z o SIS SRI0 T AR o N\ 22 IR b 5
EAEM 7 EIvEAat A, RIT TP 0T, B TUAMEE B R R P RS RERE B A
BB S MDA [ 5 A W5 AOAN R, [R5 A AN — ¢ 10 ot 5 2 (K995 A B3 7K A MDA 5 8 th A7 42
BIRZE 5, T H SE88 0 A 1S X P A abe 1a) B IR SR . SR g vk Bt o IR B 0 e IR S R v 4 A
S IR S IR A OCHE, OB, BUE KT st AT B AIS, et A R B S LS =, B
A BB AR A G IR A E B . KT R B N B R NN, N AR AE X AR
&, HAFARBE e AL A B DD RE 2 AR A P A O 2 B R, G G R R SR R B 2k R AR
ﬁmﬁmﬁﬂﬁéﬁﬁﬁf%%ﬁkﬁmﬁioﬂ% R PRI A T B 11 A 1 A D B s AT
(A LR ™ B, KT B KT IR F DR AR i 5 0o S S B B ™ i iR AT

5. RE

PRI J T B 1 A R e By — A S e R RTINS 38 PSR PR 9 AL 70 45475 £ 3t J R
KHB I WE T 45 REIUEW] e MR IS e A N R A, o, RPEDR T I s S BUi. - AR R BB AL - 55
mﬁﬁﬁiﬁ%EEW%MEiﬁﬁﬂﬁEEﬁ% I8 2 ol Wi R I 1 Y BB B SR N, ORI T AR 2
IKRIMEZIR PSR, b KE A I A BAEKE T AN ER-6. ER. MRHIER T -a. M A B
iﬁmﬂﬂ¥\ﬁﬁiﬁﬁﬁiﬁl¥\%%%ﬁﬂo%%ﬂﬁ%ﬁi%&ﬁnﬁﬁ%%%,Tbﬁﬁ
— 5 ) W PRS2 0 P R AT AL A1) AR A 0 ) e 2 e 5 R 9T SR AR AT AR R

SE 3k

(1] ZFE, 515, FE5E. 40N kil 7 R a7t e A AR AR s b iR SE 0], TR AR RRLER 22 2R S (FB R,
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