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Abstract: Objective This study aimed to evaluate the causal relationship between total lipids in large
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low-density lipoprotein particles (TL-LLDL) and the risk of diffuse large B-cell lymphoma (DLBCL) using a
two-sample Mendelian randomization approach, and to verify its anti-inflammatory/antioxidant mechanisms.

Methods Utilizing GWAS data from a European population (26 SNPs, F>>10) combined with clinical data
from 73 newly diagnosed DLBCL patients at Wuzhou Red Cross Hospital, LDL-C/ApoB (K,) and HDL-C/TG

(K;) were used as phenotypic proxies for TL-LDL. The associations between these proxies and C-reactive pro-

tein (CRP), superoxide dismutase (SOD), lactate dehydrogenase (LDH), and the International Prognostic In-
dex (IPI) were analyzed. Results Elevated TL-LDL significantly reduced the risk of DLBCL (IVW. OR =
0.4907, 95% CI :0.3369—0.7148, P =0.0002); quality control confirmed the robustness of the results. Clin-
ical analysis revealed that K1 was negatively correlated with CRP ( » =—0.41, P <{0.01) and positively corre-
lated with SOD ( » =0. 33, P <{0.01); K2 was positively correlated with SOD ( » =0. 32, P <{0.01). Elevated
SOD was independently associated with a reduced risk of high-risk IPI ( OR =0. 975, P =0. 005), while ele-
vated CRP and LDH were associated with an increased risk of high-risk IPI ( OR =1. 014, 1.002; P <{0.05).

Conclusion

TL-LDL has a causal protective effect against DLBCL, likely mediated through anti-inflammato-

ry and antioxidant pathways; clinical data support its biological plausibility.
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phoma, DLBCL) J& JE & 4F 4 ik [ 8 o & % UL i)
RUL RS A R VA T R NS A T & 3 BE R, DL-
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1 (55.67+£14. 29 % , [H Br i J5 5 % (IPD 3~5 43 24
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5 DLBCL KU 2 3% f A & OR =0.4907,95% CI .
0.3369~0. 7148, P =0. 0002) , fAL b 47 Bk 52
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~0.8091, P =0.0067), MR-Egger [l 3 i 7% & W J7
lia] — 20, 85 R W AR P OR =0. 4288,95% CI
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F1 5% MR FGEMHEE TL-LDL 3 DLBCL % 7% KUK B9 B R 3 5
B 455 iR nSNP b OR 95% CI P
TL-LDL DLBCL MR Egger 26 —0. 8467 0.4288 0.2344~0.7846 0.0112
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2.4 IWGIREIE I IESS R g A 73 977G DLBCL
BE LK VK, 5 EEHUE S bR AT 48 bR 0y G ER &
5.6 K2 iR:K 5 CRPEBEFERAMKC(r =
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mL, BH BT & IPT A KB AL 2. 5% COR =
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LAk A 2 R L S A R AR (UL 4D,

. ] . i

-12 0.9 D 6 03 0.0
R leave-one-out sensitivity analysis for
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B4 ¥— k8RS HE

ThE 1 mg/L, @ fa IPT KEEH M 1. 4% C OR =1. 014,
95% CI :1.001~1,027, P =0.034); LDH &7 & 1
1U/L, @& & TPT XU IR @& B 0. 2% C OR =1. 002,
95% CI :1.000~1.003, P =0.045), R¥E K, 5 K,
AG ARG IPL W ERIIGEITF R ERK (P >
0.05) . fHH 5 SOD/CRP W5 B, 45 & SOD/CRP
5 1P Byl 57 G HK , 2[R A & 17 “ TL-LDL—$i & /P &
b — AR5 70 Ar 1) () 22 TiE 905 55

- R=-0141 P=1327e04 ~ B

CRP

R=0.03 P= 0833 z D

LR

B 5 73 #1417 DLBCL &% # LDL-C/ApoB l.f4(K,)%5 SOD.CRP.LDH X NIR B A K M
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K6 73 %4 DLBCL &% % HDL-C/TG {1 (K,) 5 SOD.CRP.LDH % NLR #7 4 x %

£ 2 404 DLBCL BEIGKIEIRT 1P]
RSW B EZE Logistic B4 47

Gy OR 95% CI P

K, 1.358 0.362~5.093 0. 650
K, 0.876 0.447~1.173 0.698
LDH 1. 002 1.000~1. 003 0. 045
SOD 0.975 0.958~0.993 0.005
CRP 1.014 1.001~1.027 0. 034
NLR 1.158 0.971~1. 381 0.102

FIPDRA# TS =4 £.0~2 4 A WA RIE 00.3~5 4
AE e RE D;LDH R ZEEE B/ AN (B TU/L),

3 g

A5 R TSMR J5 i &8, TL-LDL 345
DLBCL JXUK: i) B AR 52 54 5C , R B 5X — g BT 4143 7 fig
Xof 336 Fof S P bR ) A R S BV E R AR AR . 4
ft T 3 E R B E TL-LDL /K °F 5 DLBCL KU 2
5] AT BEAA7E R OC & L 1 o 7 0 s s AR 5 ok TV R
Az Z IRV AEAE W 2E ML AT Ok R 2 1 BF 5 36 B
AR 5 9 i RS 2 (8] AF AE A G M. 4R, TL-
LDL 75k 98 & A= K Je b iy /B R 58 o IR &
ZHANG Z H & 10— 004 57 2 B, 1M 7 s AR [
(TO) JH il =g (TG) & % & g 45 1 IE [ B (HDL-
C) W B 55 7 4t e g XUR: 22 T AH DG, A ELZ T Il 3
G 2% 1 6 25 11 BE ] 5 (LD L-C) 7K 3 55 198 XU 22 ) R
BRI EHEHE, MM S ST IREMEHN—
WA, APFFEHER TL-LDL 3% — %% 5 g it 4 43 %
DLBCL A] fg E G & ¥ /EHl. TL-LDL 5 DLBCL X
Iz =2 [] 1 70 AH O AT B E 2k JL Rl & 2% 1 A B 2 ML A
o4

o PRI BERR AR XS T B WIRE A, 4R A2 LDL it
B ) B BT AR A0 o] 5 me bk L9 R AR R R R OCE EL,
TL-LDL 7E ¥ 7 % % 20 Mo T 58 J7 11 2 ¢ d %, LDL
WORLIE i Hoflg BT 2 5 S 2 05 5 A8 E L N, 3% 79 7> A
RAEIEAE SR HLE h 2= OCE B, TL-LDL /KA F+ 5
AT RE I G FR G Y RN 5 38 S5 e AR 5OPR 20 L I
A A B 41 S5 B S 6 20 i CAPCs) 11 T filg 52 B 4
REVAT . LDL i B8 3 T LA 52 i) 4 53 20 i 1) 43k
WO L TR S R BE I S 0 AR A R R R
— SR R U], LDL /K1 19 T e 1 5 50 5 & g8 1 ) Al

i W S A0 S 1 B 0 DT B L R 0 S A
LDL J& 4 A A AL N A 2 STk & . LDL ks

o AP BT AT LA 40 TN R A L 2 AR R A
7 19 T2 BT el A8 e e A0 M T R AR M, TL-LDL /K
SF- 14 T e TR DR /L 33 S UK 1Y) SR AR A& A L BEL IR T Y
PER AN, MA, 5B /NEE R LDL PUR AR L, K
LDL f00kL 80 53 LR 5 Ak, 3X 32 B B AT 0] BE 23 BE AT
SRR SAE IR BT L UMk R RN AR E 1 98 D 2 BRI
OV IR T IR K T )8t A 9 708 R A 92 3k % 11 7T i

A BFFE G R B4 76 DLBCL & 2% vh WLEZ 5], [ e
KFik: LDL £% ) K, (LDL-C/ApoB) 5 & % 1 4 4iF
PraEY CRP 2 53 T 3¢, [ B 5 P9 I8 4 bt 4 1k il
SOD 2 IFEAM XK., X — &I K MR &5 £ i “hi
2 PUAALRL B LR B AE TR K 2% 8 ., BRAERE Y
FeWPET R IEORL LDL UKL 45 4 5% F L AR [ R A i
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A2 R RE 5 1T SOD AE Sy 1 I i 480 I B F 110 G B il
HACE I e w] W % A 0 0 L AR 8 NF-«B 4515 53
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H5 0 ) PR SR B TP 0 M SR IR B . AR SR R R
SOD /K- Tt 5 5 fa 1PT KU B A1 4 37 A7 56 L ii CRP
ThE W5 2 E A OG  $m 3X — BB B — RAE — b — ¥
Joa 7 far 7l 7E DLBCL vh A] B B A7 I PR 7T I 4 119 34 2%
Pk, 1 LDH £ 4 DLBCL 48 5 #E 7 09 4% 0 B 15 %
HIKE T IR 5 @ /e IPT W 3% M1 56 C OR = 1. 002,
95% CI :1.000~1. 003, P =0.045), # —F I 3F T
ABAF Hf TPT 43 2 A — € Il K & B4 L JF 8 SOD/
CRP WA a5 g $2 1 7 A B S k5. REZIRT
PEAR K /K, RS IPI B % CHE Fikh A&
B UESE B 7 — 2 S L CRF MR B E B # A B
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ARG AT LA PR 1 58 MR /90 > T 7
WL ZE P B 5 e [ A 04 U O R o 0 3 1) PSR DG R RNR
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BT GETEALRE SR T AR T RORE B Y L T AT
5 R TEIOCHE A B T AR i E— D R T 2
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Bt #r . 8L T TL-LDL 5 DLBCL 2 ] W25 £ 1)
JEIR B R i R R SR

S X BB AT IR AAAE JUAS T TR R R < B
S8, GWAS 4 v my iF o0 AN B 3 22 WO I &, X Al
AE B ] T A A A 380 LAt e A 8 R . R SRATY
R AFERE ST GWAS B F — 25 50 00F ; Hok, 1 4R
FE MR 3 B v R T 8 1 S 12 O 2 (1 an , MR-
intercept Al MR-PRESSO) % %£ T Z 24 M, {H A5 1] fig 47
T A 0 St 114 Y 4 PR 28 A Ay 33X 6 TR 3R ) g 5% I 45
R E R O Rk PR A BT R R R T RE S R
Jo AR T AT U TR A A XU R A S B R BN A 4y
Br, BATRI S M AS BE 58 2 HERR ; S Ja AR T 5
TL-LDL G /18t 4% A48 5, 1 3 28 33 1% A% S 14 ] JH o
ARG 25 g SR T ARG A b . RV T R st A T
H 5 5 5% 2 5 YA 5, (B 3F — 25 58 35 &1 6 R J5t T2 A
st f% T 5, nTRE S H R ok MR BFSE Y 3 B .
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