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Abstract

Objective: To explore the effect model of PD-1 inhibitor on the immune metabolism of Mito+ T
lymphocytes in patients with non-small cell lung cancer. Methods: From July 1, 2020 to August 1,
2022, 70 NSCLC cancer patients who received second-line single drug immunotherapy (Tirelizu-
mab 200 mg q3w) in Qingdao Central Hospital were selected as the observation group, and 50
healthy volunteers as the control group. Mito-Tracker was used to investigate the changes of T
lymphocyte immune metabolism in patients with non-small cell lung cancer by flow cytometry,
and the effect of tirelizumab on T lymphocyte immune metabolism in patients with non-small cell
lung cancer. Results: The Mito+ CD3+, Mito+ CD3+ CD4+, Mito+ CD3+ CD8+ counts in NSCLC pa-
tients were significantly lower than those in healthy people (p < 0.05). After 4 cycles of PD-1 inhi-
bitor treatment, the Mito+ CD3+, Mito+ CD3+ CD4+, Mito+ CD3+ CD8+ counts in the observation group
with positive T lymphocyte mitochondrial damage had no significant difference compared with those
before treatment, while those in the observation group with negative T lymphocyte mitochondrial
damage were significantly higher than those before treatment (p < 0.05). By using logistic regression
to analyze multiple factors and draw ROC curve, it was found that Mito+ CD3+, Mito+ CD3+ CD4+ and
Mito+ CD3+ CD8+ counts can predict the efficacy of immunotherapy. Conclusion: PD-1 inhibitor can
regulate the damaged lymphocyte subsets in NSCLC patients to a certain extent, and the patients with
negative T lymphocyte mitochondrial damage index have better clinical benefits.
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1. 5|8

JIR A it 2 R L A DAL ) PR R, R R T 30 4R i A 2R I N P B K T R o it K
B BRI LA 2N AR NGB it (non: small cell lung cancer, NSCLC)AI/NH i fifiJeg (small cell lung cancer,
SCLC), BNt L Y 80% A Aa[1]. Tl H & 4 5PN ek £ 4 8 BAIE, JUBL T w4
LR A5 () 200 e S P AEHE P R R ¥ A AR (2]

WTAER, SHTT R IR S Ao A s U0 70 E Milis PR VR 7 5 b KT8 %2 . PD-L1 ZE AR /N it vh )3z
Fak, IXFR G R EOAR AR ARk, DA R TR AN K5 v v 7K ST P e v 14 94 L 48 Ff (tumor infiltrating
lymphocyte, TIL), & BJE & ATCRHUIMIRE T 4SS AT e 2 It e 2F Jee A0 G2 ok (R OC LR, I 5 28
FHHRIARTGEMR[3]. $i PD-1 S 254K PD-1 5 H A& PD-L1 (B7-H1)#! PD-L2 (B7-DC)HIAHH
YER, WOm ST DI RERE IS I S e S L (4], BETRAE HPUMB IEH . B S FZRBHEN—H PD-1 401
FIIE AR AE IR/ INA L it v T 7 T R AR T L E R [5]. AASCEAEFRIH Mito-Tracker, BJ—Fh{EH T
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2. AREFZE
2.1. —fRER

EELAE 2020-07-01 & 2022-08-01 fEFH ST fF O BE 4% 1T 28 P2 B A Va7 (3 B A BR FRpt 200
mg q3w)I¥] 70 ] NSCLC it g /E N MEE 4, LUK 50 Bl r S B EME i, SR EHREH S
MO ERGERE RS, B 5EREEZEMNERER. WARREEIEmE 1 xR,

Table 1. Baseline data

1. BEHE
Features Healthy people NSCLC P

Gender Male 32 48 0.6005

Female 18 22
Age >60 28 43 0.3558

<60 22 27
Smoking status Ever 21 42 0.0516

Never 29 28

NSCLC: non-small cell lung cancer.

2.1.1. ANFRHE
1) SALURE A2 AR N B 2) BrE B RO I N B2 4 R 4% AT 3) B
A B AR AR AR e B R TT

2.1.2. HEBRARE
1) FER E SR, RS RIRE. KOGIEE T K55, 2) 1RSI 18] N RAT A K 2T,
T A £ T G 3) b WriG)T, BEVI BRI e E ;s 4) IrfEE i e .

22. ARFZE

2.2.1. BR

1) KEPifA: PerCP-anti-CD45 (F F @ Wk EL4H ffg) . FITC-anti-CD3 (FH F 5+ 2 ik E2 40 i)
PE-Cy7-anti-CD4. PE-anti-CDS.

2) Lhifkgekl: MitoTracker (F310 7 i M I ZERLAA) (MitoTracker Jtsh e FH T3t 400 i 2 s A e 2 g i
HLAL AR MEARET . MitoTracker JelHEAT 16 M (1 2R A b 7= A 1R 5% S5 5 LU AR IS 22 A P 2 b Ak v 7 A
5 A5 T 58 [6])

2.2.2. WL E

1) R&ENSME I 2~3 ZTHF EDTA HiltE dh, Rk S =4,

2) LA AT ST AN R, AR .

3) xof DA WSO 1 40 M AT S PR S 2R SR

4) FI i A BRASOR LSBT FR L I A B AT A o ARHE A [F] 15 S B, 0% bk B 4 T
BELLG] . BRI ReA AT G 04T, A Mito Dye (ZRH0AAR e o) B (e U BC P B 45032515 Hh 20k 1k
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FSC-H (108) CD45 PerCP-H CD3 FITC-H D4 PE-Cy7-H
& 1200012/ - 1200012/ 1200012/ RAG Rk
G [CD3-Ch4s " Ch3CDA+ ‘S cp3-Cos+ T Ch3+CoBY CO4G-Lymptiocyle/ CO3+ ) )
1.57% 38.56% 0.31% 40.33% Gate Count  Abs.Count % Parent X Y MedianX Median Y
x o b : "
2 o - ,ixn 53,108
g v §"" §§ L CD45-Lymphocyte 8839 538 16.64%  CD45PerCP-H SSC-H 5094 93,042
é??l : G 8 - CD3- 1199 731 1356% CD3FITCH  Count 1,588
. - CD3+ 7639 465 86.42% CD3FITC-H  Count 28917
S 11276% = 47.11% pe]
2 ° ° —~ |- CD4-CD8+ 349% 212 4577% CD4PE-CyH CDBPE-H 175 8401
1013 10° 10* 1053 10'® 103 104 1058 ' 1% 105 10’
COSETCH GO ETCH o APGH - CDA+CDB+ 15 714 151%  CD4PE-Cyl-H CD8PEH 74 8,230
- CD4-CD8- 658 403 861%  CD4PE-CyH CDBPE-H 182 610
L-CDa+COB- 3370 205 44.12% CD4PE-CyH CD8PE-H 1905 887
1200012/ 1200012/ :
_ CD4SLymphocyte/ g COtSLymobocyte/ CD3.CD4+ 139 854 157%  CD3FITCH  CD4PECyTH 2679 941
= L - e - CD3+CD4+ 3408 207 3856% CD3FITC-H  CD4PE-Cy7-H 20874 1,899
2] 8 - CD3-CD4- 1128 687 1276% CD3FITCH  CD4PECy7H 1,563 189
§ § - CD3+CD4- 4164 253 47.11% CD3FITC-H  CDAPECy?H 28521 179
21 ] --CD3-CD8+ 277 182 031%  CD3FTCH  CDBPEH 2214 10825
- CD3+CD8+ 3565 217 4033% CD3FITCH  CDBPE-H 28202 8429
e = :2 ™ = - CD3-CD8- 1195 727 1352% CD3FITCH  CD8PEH 1588 23
' 10% 105 1072 ' 10° 105 1072 0 07 13 1
Mito APCH Mito APC-H Time (min) - CD3+CDE- 4052 247 4584% CD3FITCH  CDBPE-H 20846 817

Figure 1. Mito+ T lymphocyte immune metabolism

& 1. Mito+ T ik EE 4BRR 5 R X i

2.3, TN R

FRARE SRR T RO AR UE 1.1 F8 7, 7 Rt : 58 2222 fif (complete response, CR): FTH B Frii k5
A TR & f# (partial response, PR): BT Al I (1) B AR AL I BLAR SRS T2 28 > 30%; Hoifase
(stable disease, SD): FEZkHikt EAT L AIA 45/ NES, (HEARIEH] PR FIFRHE, BUA BTG INE 2 K15 29555
it J& (progressive disease, PD)ITFANARitE ;s PD: B A5k B ELAS S FNIE K 20%0 ik FE 2 58 H BT IRk«
A T B BT RO I8 I SR RS BT SO bR HEEAT VRN

24. GHERZE

F Excel HHAT BEUSCEE S AL FE, ittt B2 SPSS G it i 58 i itk B % + bR (X +
SYEIR, KT IERDA HIJ7 25 SRR 45, ST AR IEAS A 85 Z A5 B %ORER F Wilcoxon
PR LG, LLp<0.05 NZEREAFGIE L.

3. 858
3.1. MELLEN A PD-1 #EIFETTEI SXERLE Mito+ T KE A F B LB
2 pras, WAL N A PD-1 #5767 51 55 B ZHAH LE, Mito+ CD3+. Mito+ CD3+ CD4+. Mito+

CD3+ CD8+it ¥z 7 B3, HWE FM@p < 0.05). MAMEZLA Tk E g0 2Rk 745455 48 %5 0 1 bk )
(58.57%) B KT X HE 2H(8.00%) .  FHUETT &, HE/INH A At B o A N e s R A T8RS, AR i B
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Figure 2. Comparison of immune metabolism of Mito+ T lymphocytes in the observation group before PD-1 inhibitor treatment and
in the control group

2. MEBLHAN A PD-1 HMHEIFIATT AT ST HR4E Mito+ T B 2B BB ELE

3.2. MERER A PD-1 {IKIFIETTHET. /5 Mito+ T KB AR ER LR

e 2. 183 fos, WS PD-1 0I7VAYT 5, Mito+ CD3+. Mito+ CD3+ CD4+1HU AT
AR PR, EERLEGI¥E L > 0.05), HEFGTHEFHEEIESHEME LR Mito+ CD3+:
723~2271, Mito+ CD3+ CD4+: 396~1309), 1Y Mito+ CD3+ CD8+4I677 B I i $2 Fi(p < 0.05), HAH N # it
Wb T ZHAHTEE A (224~1014). T LLAITRT T B Rk ARG 8ot — S04 E, WK 4 Fis, T
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TR £ R AR IR 5 TR B M (n = 4124 B35 22 PD-1 JIHIFVGTT 4 WIS, Mito+ CD3+. Mito+
CD3+ CD4+. Mito+ CD3+ CD8+iH U ia T il ZZ S LA 30, T kgl i 2 A4 455 FA 14 (n = 29) 1
M EL4H H ¥ Mito+ CD3+. Mito+ CD3+ CD4+. Mito+ CD3+ CD8+i+ % va 77 7T B 32 =i(p < 0.05).

Table 2. Comparison of immune metabolism of Mito+ T lymphocytes in the observation group before and after treatment
with PD-1 inhibitors compared with the control group

2. WERAR A PD-1 HIBIFETTRT. FSXERE Mito+ T KB AR %R ZRIGELE

2 5 n CD3+ CD4+ CD8+ T I 20 M 2 b A 45245 PR
RN 50 1275 + 397 684 + 227 430+ 185 4
GBI R 70 630 + 351 337 + 207 225+ 141 41
RIERIT IR 70 730 + 347 350+ 184 301 + 185 39
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Figure 3. Comparison of the immune metabolism of Mito+ T lymphocytes in the observation group before and after PD-1 inhibitor
treatment

3. MEAR A PD-1 #IFIFETTRI & Mito+ T KB %Z RIS
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Figure 4. Comparison count after incorporating the mitochondrial damage of T lymphocytes

B 4. AN T kB RRLRI A5 45 R T BIEE R

3.3. MEBLEN A PD-1 #&IFLAT BT SOEMN

Wz 3 fs, WEEd 70 4 B E N A PD-1 #151¥697 4 FIANS, PR/SD MyEaE & 2 i3 75%. T itk
EL 4 e 2R R AR5 05 B P R b, PR/SD HR 1 69%. T ik i M 2k ki1 405 B 1t 5% o, PR/SD B ik
B 82%. WIFE 4 fizR, J7 TR E] PR/SD K &8 35 26 ki A48 4% B £ 41 Mito+ CD3+. Mito+ CD3+ CD4+.
Mito+ CD3+ CD8+2 2 w5 T £ ki i 15 475 B L 2H (p < 0.05), 7 R A PD ) 3 W 2H 18] 2 7 4 i 2

DOI: 10.12677/acm.2023.131145 1043 I IR = =23t e


https://doi.org/10.12677/acm.2023.131145

EC

B (p > 0.05). MR, #EIERH Logistic [F1AX] 2 K20 #r 221 ROC #iZk(&l 5), &I T k40 A
LR i AR 157 B 4 40 22 2 Mlito+ CD3+. Mito+ CD3+ CD4+. Mito+ CD3+ CD8+it- bt S 677 3 B A —
SE F T FH

Table 3. Evaluation of curative effect after treatment with PD-1 inhibitor in observation group

= 3. WA A PD-1 MEIFLETT BTN

PR/SD PD
T bk EL 40 B 2R e A 353 455 (BH 1) 25 11
T Ik B 2Rkt A3 495 (3 44 28 6

Table 4. Detection value after treatment with PD-1 inhibitor in observation group

= 4. WA A PD-1 HIFIFAT RN EBIE

Mito+ CD3+ Mito+ CD3+ CD4+ Mito+ CD3+ CD8&+
PR/SD B 587.89 +257.57 299.61 +151.38 232.93 +139.98
94 924.17 + 350.66 395.35 + 181.48 418.43 +183.89
PD FH P 665.08 + 303.66 319.54 +151.47 271.62 + 185.21
¥ 14 784.17 £422.13 484.83 +£274.27 242.33 +167.88
ROC
1.0 s
Hh 2% SRR
CD3+
— CD4+
CD8+
0.6- —— CD3+, CD4+, CD8+
3
o
=
o 0.67
©
Q
2
=
[72]
S 0.4
[}]
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S
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Figure 5. ROC curves of Mito+ CD3+. Mito+ CD3+ CD4+. Mito+ CD3+ CD8+ count after treatment
with PD-1 inhibitor in observation group

Bl 5. MELAN A PD-1 #IFIFIET7/E Mito+ CD3+, Mito+ CD3+ CD4+, Mito+ CD3+ CD8+ count
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4. i1ig

WA 0o R R B ST AN BTIR N, S 2 s BT ZE I PR 1 A5 35 Tl NIRRT 1 ) # e
RGUBEAENLEI DG, X e 40 M it 7t @R IR N[ 7] CDA+AH IR I H 5 2 AR 28, TR R
G, EATHE DL Szl Y 1) CD8+4H 42 (L4 B 5 5 AR 25 (8], 4N, iX L& T 40T #% 3,
KEGFEIRE BV, I H AT DU I 73 WA I e 40 i 3 T 58 1 52 A4 (1 20 B 8 1 g5 R A 3 s
L RBEM R4 H[9]. CDS+4H MU 7R FTid i T 4 M 32 A(TCR)IR A AU TR T SE(HLA-T) 28 75 4040 f &
T RIS B0 S MJS AR BE PR G, AN T 5 88 s iR R A% OV E (100 SRS 40 M FAR ER AR, A i oRg e
PEPEIR B EL A 1]

AT, BT SR N0 H e B 5 4@ AAH L, Mito+ CD3+. Mito+ CD3+ CD4+. Mito+
CD3+ CD8+IT 3 B B N[, X $g R B P g i e ThRe 2 B — e A2 B i 54340, MliAsh = 2%
(R e 0 ] DA SRR, S ThREAL T HHRKF[12]. DL K241 Delgoffe #Hb%BIAITFtI6 L, MHIRIR
TEPE T 2@ Akt 15 S A0H] T 40 ARE, 3 BOSON 4 M AR R SR TCE A2, gk 5] kK Zekifk
IHARERERS[13], X 5 AHI 7 A Al /NG i e 2B 1) T 94 B 400 P 4 b A 483 0 16 80P 1k A9 i 8 v T N
FEAH—30

VERENAS HEA RBVER A S, SORATE T AMRAMGE . W 0 AN RS Dl e E 2 B H
[14]e ZERIAR TR B /)25 32 402 8 v T 4 M OCHERRAE , 2546 R P AN SR R R LE T A FA 2R,
IXFRAR SRR T M SE(ROS) A B R I, B RR AL BB (OXPHOS) A T 4B MuAE [ 15], 2k
YW [ S8 R G0 A 5, e SR B 40 ol 2 A& 1R AR ) R A 13 RIRE IR 1 X — 3 8 o AR 78 0 17
Jo Bl R e G b ) R DR B AR 16], T %3 R FH B sR 28 b A U 0 k224 5 5 PD-1 BT
JPIE R, BAD /N R B AR [ 17

FEAM T, BRI 18 B 1 1) S5 42 8 R BR B BT dT 4 JAHJS, Mito+ CD3+. Mito+ CD3+
CD4+. Mito+ CD3+ CD8-+THAUA 8 BT i, 177 2 WL A4 175 6 25 PH 14 (4 S5 38 R 92 PR 92 40 M 0 o e A= B I
AR o XA s BORLAAR 5473 BH P 11 S8 G2 U0 ) £ Jeb g S 855 P E R AE S W8T h A3 BB I s, 58
Z 1) T A MRFEEE X7 R0™ 4 7 TSR o T SR A1 0 I 1) 8 I VR o7 o A v 7 A B 22 1) B 28 4
FH A5 N, ETTARAA SEAERVR T N, X S AWT I, T WA R fA 40 BIvE 4 s oA S A
T RPN X — 45 AR — 5

JUEAEIR T BN T e ) R S, iR T RIS R R EIER, (RO A S R
KA NG IRSR AR 18] FF H., FIEA B2 PR = A, i)y NSCLC &% 7€ A 1& () PD-1/PD-L1
IS 255 2 2 SR, A ATY A i — P R A8 TR R AR B 245 1 ) A Pbr B4, 1 2 LS
JIT RS ) S R G AEAR A, AR, XA RE b i A AP R HAE R 7 AR LA 4 )
DLf#E[19]. PD-L1 7ESEH LI RIAME R B i 8 B FH i 58 sadR N BIAR E7[20], 5 ISR EATIAEE VT
ZARF R EI[21]. At AYbrEYy, G g 2238041 JFE i o ) g 58 48 4 (TMB),  ZE i PD-1 4014
FUVEIT IS 7 T AFAE AN R L [22]0 TEARBE LA, T ARELGHLb R I, B 2ok i AR i S o R
BRI 4] B % Mito+ CD3+. Mito+ CD3+ CD4+. Mito+ CD3+ CD8+1HUxT S VA YT 7 AR A — & BT 7k
I AR G ARG T RO HEA At i S AN B IR 22 48 Y, ARAE — Al 8 A% 1) RO B A 4L
HIIKS) T 4HMOHFESE , 1 PD-1 $IHIF A G 5 A L IX BB 23], Qo] o5 3B /N i R T bk 24
i G 35 AR B AT PR YR T 0 S — T .

KW FTAFE—ERRBRE, BIREARREA IR, &8 meEMATReNE, DURFEARRUM T4ME ML, "hes
FRT R A T bk L0 B G e A U ) B SIS g T 22 01, R RIS 8 L, (1 7% it — 2B E . b s -
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ZR PR, BT MIER PGTRT LAAE — € RERE L AT AR /N it B AR LA, T T AR L

R A3 05 B PR SE b A I T 45 B SE A VR, AR A ST R I A% G A itk E 4 i T B

o,

HEE T MEMRLRAR R R S &, s B 6T RS 1T 7 SRR PR Bt — e R

SHME, I BRI PD-1 IR — 7 XA 30397 7 5 1 E B B 1)
S5 3k

(1]
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