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HWE . BE R T a7/ AP T (Thi17/Treg) @mfoibsl, #FFH—AALEAH (NOS)
AR % AEEREMEERENER(COPD) B HIEMERKGA R, Tik  BIR20175F1 A—202041 A #75
$BER BB EERMKIEH 1304 COPDAE IR, AR % H BRI & EAER 24 MR AR 40 67 48] Fe it -
SR 634, BRI HZ Ak B AR 60 BIAE A IR, AR 3 0ag I Ak, i Th17, Treg & Th17/Treg
mARILs], INOS A B AR FE o5 L BHFE . KA Pearson 48X SHTE 54 Th17/ Treg ALIL B 55 COPD AL &
kARG AB R, % BEF Logistic BIS5H COPD JEM BRI A Frm B &, 4R WSS R B A ma®
FO R AMEE(FVC), 1A A FAER(FEV KT A BA(P < 0.05), WA EAEH FVC, FEV, K TH
BARA(P<0.05), MRS RIAFM B B EF 4 Thl7, Thl7/Tregd T (P <0.05), Tregfk T8
28(P<0.05); MMA R EH Th17, Th17/Treg/K-FART MBS ELL(P < 0.05), Treg/K-F& THHA (P <
0.05), Pearson A% 5H25R 27, Th17/Treg5 FVC, FEV,, % 1# R A+ 585 A AMEZWA (FEV,%)
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Abstract: Objective To investigate the effect of T Helper cell 17 (Th17)/Regulatory Cell (Treg) ratio and
inducible NO synthase (iNOS ) gene polymorphism on chronic obstructive pulmonary disease (COPD) patients with
organ failure. Methods A total of 130 patients with COPD at stable stage admitted to our hospital from January
2017 to January 2020 were selected. According to the TCM syndromes of the patients' diseases, they were divided
into the lung-spleen deficiency group (n = 67) and the lung-kidney deficiency group (n = 63), and 60 healthy people
who underwent physical examination during the same period were selected as the control group. Lung function level,
serum Th17, Treg, Th17/Treg cell ratio level, iNOS genotype frequency, and allele frequency were compared among
the three groups. Pearson correlation analysis was used to analyze the correlation between Th17/Treg cell ratio and
COPD Zang-fu-deficiency status, and multivariate Logistic regression was used to analyze the influencing factors of
the deficiency of viscera in COPD. Results The FVC and FEV, in lung-spleen deficiency group and lung-kidney
deficiency group were lower than those in control group (P < 0.05), and the FVC and FEV, in lung-spleen deficiency
group were higher than those in lung-kidney deficiency group (P < 0.05). The levels of Th17 and Th17/Treg in lung-
spleen deficiency group and lung-kidney deficiency group were higher than those in control group (P < 0.05), and
the levels of Treg were lower than those in control group (P < 0.05). Th17 and Th17/Treg in lung-spleen deficiency
group were lower than those in lung-kidney deficiency group (P < 0.05), and Treg was higher than that in lung-
kidney deficiency group (P < 0.05). Pearson correlation analysis showed that Th17/Treg was negatively correlated
with FVC, FEV, and FEV /FVC (r = -0.407, -0.438 and -0.504, all P < 0.05), and positively correlated with lung-
spleen deficiency and lung-kidney deficiency (» = 0.321 and 0.565, all P < 0.05). The frequencies of GG genotype in
lung-spleen deficiency group and lung-kidney deficiency group were lower than those in control group (P < 0.05),
and TT genotype and T allele were higher than those in control group (P < 0.05). The frequencies of GG genotype in
lung-spleen deficiency group were higher than those in lung-kidney deficiency group (P < 0.05), and the frequencies
of TT genotype and T allele were lower than those in lung-kidney deficiency group (P < 0.05). Logistic regression
analysis showed that the TT genotype of iNOS gene polymorphism was an independent risk factor for COPD
deficiency of viscera [OAR =2.417 (1.336, 4.691), P < 0.05]. Conclusion The ratio of Th17/Treg cells and iNOS
gene polymorphism were significantly correlated with the status of Zang-fu deficiency in COPD patients, and were
positively correlated with the progression of Zang-fu deficiency in COPD patients, among which TT genotype was
an independent risk factor affecting the status of Zang-fu deficiency in COPD patients.

Keywords: pulmonary disease, chronic obstructive; Th17 cells; nitric oxide synthase type II; polymorphism,

genetic; Zang-fu deficiency
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BEHR 2017 4F 1 H—2020 4F 1 H Hi st 4 5% FIR
DX e B B e M B 130 1) COPD 2 A8 5 o AR Al
SE B TR T RS, 43 S ISR 2 67 15 A
il SO 2H 63 18] . s e [ B IZZ e A AR A 7 60 151
R AR HE:. O AR E LB
COPD, HA4bF R @rf B AL 5 B4 & i
TSR RN B R BN OAAE RIS s @
i 60 Ji % LA 1y OIS HEBRFRME: D& IF
fifide s QAR . EM RGN OFAEE
JUFE 45 7 R AR B D RE R A s DR IR R . X
Py e AR A RO R B R AR B D 2 it
W, A B VR 8 R R A
1.2 BfiThEER

JIT A5 S8 B i B A G 35 A e Jim 249 SR 1 il 2 i
#6714 (MasterScreen , 752 5] B A% 2 w) ) A6 H 7 fii 1%
i (forced vital capacity, FVC) | R R A
L (forced expiratory volume in one second, FEV,) . 2
LAY b T 3 09 SO RS T il 3 A EE fE (forced
expiratory volume in one second to forced vital capacity
ratio, FEV %) .
1.3 Mi& Th17/Treg 4AREHE N

FT A 328 T AN BE A 2 KA R 23 IR A
Jkif 5 mL, OF5 HCAE 3 IR # 30 min, 432 B0
W, EFELOHL, 3000 r/min 5.0 10 min f5 1%
CER M, T-80 CoKAEN & HRIAE . R
A AL (B1S . BD Accuri ®C6, 35 [E BD 23 ] ) K6 1fi.
75 Th17 . Treg 412221k .

1.1

1.4 iINOS ERH &
P B T A B 8 R R A R A
#k M 3 mL, FZ R0 2R $EAT B EE I IR AT
A #8 R H JE PO Bk 4 (A5 . GENEPIX
4000B, £ [E AXON A H]) . AW s (&
5 BE-2.0, LiEEHFRHEARAR) . RHARA
Ml 5 [ % (PCR) #7 iNOS JE K A Be gk A7 34 , If
H LS 5 PCR 3 38 = i AT IR 21 4458, FifAI
A, AR5 R L CE AE A R R i
A, >k H Array Doctor WA AT AR 53 B 9T A
L ANOS F PR 22 25 5 R A A R 25 28
1.5 MMEZIEFR

Oz, I Th17 . Treg . Th17/Treg 41 i [t
4] . (3DTh17/Treg 21 Jd Lt 51 5 COPD ML i K 45 iy AH 5
P o @INOS L PR RS ANZE 7 FE AR . BINOS Jt
K 22 251 5 COPD I IR i 463 i AH Sk
1.6 Sit=FiE

O 43 1 SR FH SPSS 22.0 i it ak ik . 3ROk
DAFIR + bRt 22 (x £ ) Fon, LA K 56 8 5
ZEMT s BB R LB B R, A xR
505 A SEHE 2T Pearson 155 Z2 K 3 Logistic [7] 15
MRS 2 . P <0.05 J9 25 A it 58 3L,

#HR

3H—AR R

3 ZH PRSI R A AT AR R K (BMID) LR, 22
FIGE T B (P >0.05) 5 fili Lk 20 A O
TR LA, 22 57 LIt L (P>0.05) , A A
A, W1,

2

2.1

F1 SE—MWEBILE
205 n T4 /45i) EIRI(S, x £ 5) AR/ (4F, x £ 5) BMI/(kg/m?, x + 5)
JWfiRE 2R 67 36/31 68.54 +522 7.66 +2.30 22.84 +2.36
it U2 63 33/30 68.52+5.23 7.65+2.32 2234 +2.64
Xt R 60 31/29 68.54 +5.23 - 22.45+2.62
XCIF I 0.056 0.152 0.025 1.874
P1E 0.972 0.962 0.980 0.612

2.2 3ZAMINBERILLE:
3YIFVC, FEV, WW#, LhrEnhr, 298501
FEN(P<0.05), Mo 4l A B <O AL

FVC, FEV KT X4 (P < 0.05), i 48
FVC, FEV, R Pl <E4(P<0.05), 34IFEV %
B, #RIGEE(P>0.05), W32,
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F2 SARMINEEMLLE (xxs)
205 n FVC/L FEV,/L FEV %
AL 67 081+021  0.64+0.13  0.62+0.33
WS4l 63 0.68+0.177  042+0.147  0.61+031
Xof M2 60 1.120.15"% 0.82+0.14"% 0.84+0.42
F{H 5.254 6.547 1.254
P 0.017 0.012 0.062

o QSRS L AL, P <0.05; @50l B S B4 i, P<
0.05,

2.3 3AIMmFTh17.Treg & Th17/Treg BILL %

344 Th17 ., Treg K Th17/Treg WL %5 , 227 22 53 #r
LRA G B X (P<0.05) il Bk 40 F0 il <
J 2H 1% Th17 . Th17/Treg 25 T- X7 BRZH (P < 0.05) ,
Treg fik T % BEZL (P < 0.05) , fili [ 4 i 20 H 3% Th17 .
Th17/Treg & Fili B B 41 (P < 0.05) , Treg i T fili 5
KA (P<0.05), W3,

#3 3AMFETh17.Treg K Th17/Treg BILLER

(x£s)
41311 n Th17/% Treg/% Th17/Treg
Wil E4 67  451+1.08 256062  2.02+0.73
S md 63 6.42+1.61Y  1.53+0547  4.61+135Y

Xt 60 1292045 426+1.06"% 0.52+0.1472
F{H 9.254 10.547 11.325
P1H 0.005 0.000 0.000

1 OS5I A LR, P <0.05; @5 BB 4 i,

P<0.05,

2.4 Th17/Treg 5RtThEE TS E F B SERN
EES

Pearson F1 3¢3HT 45 S B 78, Th17/Treg 5 FVC |
FEV,. FEV,% 2 A 3¢ (r =-0.407 . -0.438 F1-0.504
P =0.018.0.015 F10.008) , 5. Il <&

HIEA K (r=0.321 F10.565 , P =0.032 #10.009) .,
2.5 3ZHINOS EREBSARMEL EFSHE LR
3 2175 T B INOS ik PR RS 14507 5k DR 01 4 L
B, TG 2FE L (P <0.05) , il 18 k2 26 A fili
B A AR GG 3 PR RS R AL T B (P <
0.05) , TT 3 P AU 551 % = 1% B4 (P <0.05) , T % v
L DR R 55 T B 4L (P <0.05) 5 Jili i< fE 4 GG 3
DR U A5 g il B AR AL (P <0.05) , TT 32 R AU A R
& F il B A (P <0.05) , T %543 35 [H AR AR T il
B EA(P<0.05), W4,

&4 3HINOSEREBIRMEMERMERLILER

FEH AR LN FEH IR

20 5] n

ce GT TT G T
i e 67 39 20 8 98 36
Jifi B S 4 63 29 22 12 80 46
Xt HRZH 60 44 14 2 102 18
X & 11.866 14.695
P 0.018 0.001

2.6 COPD R EE #7#Y % (K & Logistic [E1)3 53 #

DA S o 3y R A i (1 =i, 2 =i B0k
DL 13 B R 2 43 M R P <0.05 (948 & B FVC (1 =
80%,2 =<80%) .FEV, (1 = >50%,2= <50%) . IfiL# Th17
(=>515%,2 = < 515%) . Treg (1 = 21.94%,2 = <
1.94%) . Th17/Treg(1 = >2.74,2 = <2.74) Jz iNOS % [ £
A1 =TT,2 =GT,3 =GG) H P <0.1 f K Z b H A8
i (b 2 s (1 3 742 5 DL L B0 e Ak o — 4y
%5), R Z H & Logistic [21 1543 #r COPD Il Iff i 5 i)
SR PR 2 45 o, INOS JE R 22 25 vp T 25 P AR
S 52 ) COPD JIFE S K2 44 1) 21 57 75 B PR 3R (P < 0.05)
W25,

%5 COPD B EE#5iHY £ E % Logistic B3 53 #7541

. 95% CI

A b S, Wald x? P& OR

TR R
TT 2.023 0.971 4313 0.041 2417 1.336 4.691
GT 0.554 0.614 0.801 0.671 1.734 0.522 3.753
GG Z: - - - - - -
FVC 0.147 0.102 2.077 0.314 1.158 0.948 2374
FEV, 0.621 0.425 2.135 0.308 1.861 0.809 3.348
1134 Th17 -0.735 0.546 1.812 0.336 0.479 0.447 0.792
Treg 1.016 0.722 1.980 0.321 2.762 0.701 4.019
Th17/Treg -0.231 0.162 2.033 0.318 0.793 0.578 0.831
WO -1.926 0.536 12.911 0.000 0.146 = =
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COPD S DL M 32 A8 R AU <0 oy 32 2201 PR
F I 0 I R R e, e B A AL R A T A S
SO R S BE B G R BT, LA B
PESRE SN, 3 B PRAE AR 26 3 ik . R R
A BB W R X DA R Wit 2 ] A, L R O
] 5l 45 & WM, COPD R WI7E Hh E 2 E 3
A ARG . Bl R, G v il R & COPD i
)7 RE A bR R B, X COPD 3 AN [R] E
JURE o2 453 bR 2 1 A G 5% el IR 3R AT 4 A A B T S
PEAG 0 afF e K OR BOIR YT T 100 . 1 I PR F 5% 3R
WL FEZ R0 A B Rt . 18 M R PR e g
5 LA Je COPD & AL 294 Th17 . Treg 192 5 .
FAk, W RBFFE K B, il il 2R 4% COPD &
HAEEAER, iNOS ff jifi i 45 B ) 4 ¢ 15 %, I
LAt st ik A, R iNOS JE R 2 25 M X NOS
S e FIR AT RE S AR RE A, AT S A COPD %955 iE
&, NI, 455 Th17/Treg 40 M1 o 45) . iNOS 3L [H £
Ak COPD f5 5 I IR A2 458 9 A DG P, % i PR o
T K DAL R8N, RS IARIT TSR, Mt
T A EEIG R .

Th17 J&—F T MOV AE, 78 F 5 e i Al
BLIR G 1 35 2 51 Treg 75 45 Fi o 32 41 i
TG P 3 20 O [ 422 42 f AR 53 DA 410 ) 2 448 L XL T
S0 0L A, X AL 1 2 o o Ak 38 B R T VR
0 ML AR G 928 2 R G FL B B R Y B B A2
Th17 5 Treg 7EZh € b HA 5 HTRON , 4 FF Th17/
Treg 2 i L0 A5 (4 -1 A B T4 1 S e o By 1k R
iE S ) AR TR A2 B RS R B, COPD
ST A A I Th17/Treg LA 5 M8 35 Mt D) e T B EA
& B, JF B D) BE 48 A5 FVC. FEV, .
FEV,% 54 & il 7 Th17 4000 . Th17/Treg Lt {E 5 1
FHG . PRBR S22 5 W58 & 30, COPD FoE A 41 i
FHHNE M Th17/Treg HCAR 2 3% & FI@ 41, H Thl7,
Treg Al Th17/Treg 5 FEV %/ E 1 FEV % ¥ 5 £
e, ARBEIE LM WoR, RS R 4R 3 Thi T,
Th17/Treg i F K T B AL, Treg & & Tl
AL, Th17/Treg 41l LE 1 55 il Dy B 52 fRH OGPk
5N R P A B AR AR OG,  HLBEE COPD JIE I R 458
FREEINTR, AHOCHE B R, KR Th17/Treg
A B TE, COPD A& il T RE REAIG, U IR 1 44

FEEE NG, JE IR AT G816 T COPD J2: fifi B 18 o % E X
N, B B R, SRR A RO
A Re s — 2 TR, BEMEHREME, £
B SO SE AR R, 5 R B e N, S B
Th17 L Ft, Treg TR, UL Th17/Treg 40 MY e {71 3
Mo XS ITHEE RBR G IR S5 AR
— AL AR T — I e BHLA ), X 2%
P 22 B A 28 0 T B L B s T X 38 TR A 2 ) 98 I g
FA WSS, I LR 08 14 90 JUF X ok 7E i 28 )
P RN, P i T L AL A 2 R I g
PEIp I & S vh ¥ R AR T EEAE Y. NOSJE T —Fh
fEfEF WM& E TR, e m | R
RIS, e Th B4 72 B, Rl AR
HW R LB, WM — A LA G (eNOS) 3k H
G89AT £ A5 VE[T: G : OR=1.377(95% CI:1.112, 1.704) ;
GT: GG: OR=1.397 (95% CI: 1.179, 1.656) ; TT+GT:
GG: OR=1.415(95% CI: 1.201, 1.668 )| £ 25 1t ¥4 7] 1
T Ik Ot R F ZEAE FRUR XURS: , eNOS 35 [H GR94T £
A5 ik AR AR FEE By SRR A G . T AR AR
HWFIE &P, G894T MY TT ik PR 7Y 5 IfiL i 5y 8% 1 %%
GG BRI YT 5y, eNOSHE [ 2 851 5 & I & S B0
MEERE . 2 kEE GIEFAEA M, GRY4T
(18 T 465 57 5 DRI 5 07 38 50 ok 1A P RS A S T . AR
WF 7T 45 s, il AL AR 4 T 45 7 35 R 4 % I 311
TS AR A, Ll ISR A R A
T X A, O T A5 A7 3 5 COPD IR if K 43t
TEFER M, JF HLINOS JE H Z2 254 o TT PR AL
52 COPD MR BRF R 3 i 4t 37 fa Bz R 25, 5 COPD JiE
I R 5 52 0 AH DG, HLBE %5 COPD JUE IS K 468 B2 5 m
W, MEtERER M, LW INOSHELEESH
COPD & 2 IR e #3 EA W AR DG, Hor TT 2R
AU HE W] b fin = AR DR AT R B R L JRLIH AT REAE T
INOS JE R 2 M 25 i) — S AL B R OK -, Horp
TT J& R R 8 % — E Ak BUK F i fik. BE#H COPD %
A, BEMTIREREAL, (75 iINOS T BE B A LA K 1%
PERRAL, SE—RILRKFERM, BEIRN Ak
LA 3G, E— 25 i ] A L 4 B RE
R, - HLiNOS % [F Z2 25 Ml 1o 5 i B R - 4 5
5K 2 — [T  2R 8 FIUORR R 40, (45 il 20 ik e 4 &
B, gl B A VRS R R R — 2P
X REZEN R EREPEZ R
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