5532 45 8 ) FEXRAFFERE Vol. 32,No. 8
202644 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2026

- &K

BE T B o B R PR R 0 fige i AU S AR KR IR A A AN
i PR AE 0 6 55 0 AT S A 3 B

F, FAAIC, AENRY, AR, R, @R, AL,
Lyg', kB, Fmk', d&', ERFT, AEEYY
(1. PEFEHFR FPHHFRA, LT 100700;
2. 27 5 AR FH@RSAHALABELELEE, LK 100700;
3. AHTESRFE PESHAFRITRERTES G S AR LEEWNRAH PO, M 450046
4. FHRKF, LT 100084;
5.5ME R ALK R B R AFRANE, ST %I 561000)

[(FZE] B XTI 263 T R I 0006 PR A& 305 R 50 0E (4 15 R A 4 40 ik 4 50000 L MIL28 2 >0 BB 44 3F o 3 ik 45 JLIR 7
ST KRR R A 3 5 TR A W b R 0 A R S a0 BT, B L NI R 2 0 b ) BO(E X < S B e T IE i 3 RE IR A A Ak T
To ik s BEUR 220 G5 A 9 A PR UE G SR KRR IR R K L RE AL 2 Ry B A T AL S A R AL L X T AR R O i AN
SRR 3 A ST IR A R IR ) FE TR AR, 43 0 K T A R AL AL A TR TR A A UE A AT A AL I | IR AR 3 8RR IR RS 4 E
R 4 G J5 AT AR SN BIT | 3E— 25 b 6T I 1) I A% 5 % 0 I, 5 389 AR Ty TR TR 2T R A J /s 45 401 5B e s Ak ka3, 2
TR P 48 48 i -4 T O 8- R e A I B TR I 10 16 DR A b i W B L R R 7 B R 2 (Spearman ) AH DG PR 23 BT B A% e IR A= 4
o ) 5 A6 A8 22 ) A DG B, 485 A A ) 2 S R T o TR S IR B 3 it AL T 1) S SR I DR 2 W b i o alE— 25 AR
S 135 5 T (X GBoost) B v 4 i 3 TR 23 2 OS2, 3 38 10 9738 UG TE A HL A3 2 M ik L I 1) R AT o 0 23 A 30 531 )
T 45 S TR R K AR . R R R B R 4 R R O A R LR O T AR A W O P B R RE IR T S84 4
F 4R, e A MR o g R SRR IR 20 T R R 3 (P<0.01) o Spearman H 56 VL 20 Hr %, 45 S B K TR TR v S HE 3 R R Bl
IR S B b JOHT ST I A A 4 b A AL S BRI R - R L H AR PR — B AR IR (AMP) R R BE IR F -
(TNF-a) . T3 Z -y (IFN-y) . T4 g A~ 2 (IL)-18.1L-4 . 1L-6 . 1L-8 . 1L-10 %5 , 5L 47 AH 3¢ BV 8 3% % 7 AL 45 25 )5 R JCAH 567 [ 1 TR
AR R Y R R B R S LR A2 AR R E (ACTH) \IL-1B8.1L-4 . IL-8 R HIMR FAT IR 55 . XGBoost 432
TR FE {423 52 A DR AE W b 55 W 4 78 B i RS T 0.754 119 57 249 00328 v A % 1 0.777 (9 - 3 AR, 45 AF 5 B vk 43 BT
N, MY AP SR N TL-6 B i B A5 4343 0 o4 0.08 1 1 0.080 , 7 B A 78 £ vh A5 43 Fi e 76 0 o 1 14 S 28 BTk 3 805 |
BT M R 3R 2P B HER % 0.758 LF1{H 0.798 , HREAIE T 22 Pk 43 BT 1k — 25 4 DA, Wl V&0 v 45 (R AT TL-6 A6 /4% & i 1 )5 T g B 4, 18
HA 35 30 6 O BRI R A 4 b s ) 4 S AR LA R R RE IR OO RE 7 o B30 - IR FOE RGN 1 B i R AL TAYT SR
TR A 08 5 1 PR A Wb 2 0 22 T80 09 R DG T L I LB A a7 6 DG SR I DR A A 75 1) XGBoost 43 R S B T 3% SR K
BE " UEAGE AR SRR AR 1T A5 5 008 065 e ) 7 AT Ay e A 1 5 0L P U B B 0 TR L B

[REIR] WEMBEA; “LHRAKEUER; IWKEWAREY ; PLEsE S MM

[FESZEE] R22;R285;R289 [Z#E#RIRFE] A [XEHS] 1005-9903(2026)08-0162-12

[doi] 10.13422/j.cnki.syfjx.20251313

(M4 MRk ]  https://link.cnki.net/urlid/11.3495.r.20251010.0959.001

[MEHMAE] 2025-10-10 16:39:16

[KFEBEH] 2025-08-10

[(EE&TH] EZEARPA A H (82404971) ; 4875 15 BUAR b 25 il & Q07 4 [ 3 4 9250 %5 7 0 8 (LSLSKL2024030) 5 o [ i BE B2
e B4 QB TR F S P [ K OG0T H (C12023C0S7YLL) 5 oy [ o B Bl 2 g SE ARl 55 9% 06 75 7 45 BHEE A 8E 3% 2 1010108
5 (ZZ15-YQ-038) 5 v [ v B2 B2 g v 25 WF 52 T Ji At A A0 E A0 [ A 2% 35 & 00 H (ZXKT22037, ZXKT22008) 5 5t 4 R
T35 H CE RS T 51 5[ 2024]021) 5 51 4518 P55 8 26 BF 2% B B2 Q08 A A A BAIT H (B 8F 4 A7 CXTD(2025)052)

[FE—1EH] Z=EFF, AR, TP 250 25 QDB F & L D)8 R AE  E-mail :1966a6@163. com

EEMEE] T B2 BT 6L P 2 02 bk 2 ) S 25 JF % W 9%, E-mail: hjwang@icmm. ac. cn;
T GRS 5L, DN S e 24 25 00 8 0 & K D AR AE , E-mail : yyzhou@icmm. ac. cn

- 162 -



532 %5 8 Wi HEXBAFZRS Vol. 32,No. 8
20264F 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2026

Correlation Analysis of Huanglian Jiedu Wan on Syndrome Improvement and

Clinical Biomarkers of ""Excess Heat-Toxicity" Based on Machine Learning Model

LIQi"?, LUO Keke"*?, BIAN Baolin'?, YU Hongyu*, WANG Mengxiao', TIAN Mengyao', XIA Wen’,
MA Yuan', ZHANG Xinfang', LI Pengyue', SINan', WANG Hongjie'*", ZHOU Yanyan'*
(1. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences,
Beijing 100700, China; 2. State Key Laboratory of Integration and Innovation of
Classic Formulas and Modern Chinese Medicine, Beijing 100700, China;
3. Collaborative Innovation Center for Chinese Medicine and Respiratory Diseases Co-Constructed by
Henan Province & Ministry of Education of P. R. China, China Academy of Chinese Medicine Sciences,
Henan University of Chinese Medicine, Zhengzhou 450046, China;
4. Tsinghua University, Beijing 100084, China;,
5. Guizhou Bailing Group Pharmaceutical Co. Ltd. , Anshun 561000, China)

[Abstract] Objective; This paper aims to find the identified and validated clinical biomarker data building upon a clinical
study of early-phase phase Il and investigate the correlation analysis of Huanglian Jiedu Wan on syndrome improvement and
clinical biomarkers in the treatment of "excess heat-toxicity" based on a machine learning model. Additionally, the effective
prediction of clinical biomarker values for the main symptoms of the "excess heat-toxicity" syndrome was assessed. Methods: A
total of 229 patients meeting the inclusion criteria for "excess heat-toxicity" syndrome were randomly divided into the Huanglian
Jiedu Wan group and the placebo group. Syndrome score transition matrices were constructed for the Huanglian Jiedu Wan group
and the placebo group based on three main symptoms of "excess heat-toxicity" syndrome, such as oral ulcers, sore throat, and gum
swelling and pain. Data from the patients with these three syndromes were also integrated for an overall analysis. The corresponding
syndrome score transition matrices were further constructed to visualize symptom change trends of the patients in the two groups via
heatmaps. Based on the identified and validated clinical biomarkers related to inflammation, oxidative stress, and energy
metabolism in the early phase, Spearman correlation analysis was employed to analyze and evaluate the associations between
clinical biomarkers and syndrome improvement. Key clinical biomarkers reflecting the effect of Huanglian Jiedu Wan were screened
through the comparison of differences between groups. An extreme gradient boosting (XGBoost) algorithm was used to develop a
prediction model for main symptom classification, with classification performance evaluated through 10-fold cross-validation.
Feature importance analysis was applied to identify variables with the greatest contribution to the prediction result. Results: The
syndrome transition matrix results indicated that the Huanglian Jiedu Wan group showed a superior effect to the placebo group in
improving oral ulcers, sore throat, and overall symptoms, with significant effects observed especially in sore throat and overall
symptom analyses (P<0.01). Spearman correlation analysis revealed that several clinical biomarkers positively correlated with
"excess heat-toxicity" syndrome and its main symptom improvement, were also called "heat-related biomarkers", including
succinic acid, a-ketoglutaric acid, glycine, lactic acid, adenosine monophosphate (AMP) , tumor necrosis factor-a (TNF-«) ,
interferon-y (IFN-y) , interleukin-18 (IL-18) , interleukin-4 (IL-4) , interleukin-6 (IL-6), interleukin-8 (IL-8), interleukin-10
(IL-10), and so on. Conversely, clinical biomarkers negatively correlated with symptom severity, were also called "heat-clearing
related biomarkers" after administration of Huanglian Jiedu Wan, including malic acid, fumaric acid, cis-aconitic acid,
adrenocorticotropic hormone (ACTH), IL-18, IL-4, IL-8, succinic acid, and citric acid. The XGBoost classification model using
all 52 biomarkers as variables achieved an average test accuracy of 0.754 and an average F1 score of 0.777. Feature importance
analysis identified the scores of glutamic acid in saliva and IL-6 were the highest in all the variables, with importance scores of
0.081 and 0.080, respectively. After screening out 14 key variables and optimizing the parameters, model performance improved to
an average accuracy of 0.758 and an F1 score of 0.798. Feature importance analysis further determined that the glutamic acid in
saliva and IL-6 showed obvious changes after screening the variables, confirming the good syndrome prediction ability of the model
constructed by these key clinical biomarkers. Conclusion: This study systematically elucidates the correlation between syndrome
improvement and clinical biomarkers of Huanglian Jiedu Wan in the treatment of "excess heat-toxicity" syndrome. An XGBoost
classification model based on key clinical biomarkers is successfully established, achieving effective prediction of the symptoms
related to the "excess heat-toxicity" syndrome such as oral ulcers and sore throat and providing a new insight for objective
identification of traditional Chinese medicine syndromes.

[Keywords] Huanglian Jiedu Wan; "excess heat-toxicity" syndrome; clinical biomarker; machine learning; correlation
analysis
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Fig. 2 Thermodynamic diagram of syndrome transfer between HLJIDW group (A) and placebo group (B) for sore throat
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Fig. 3 Thermodynamic diagram of syndrome transfer between HLJDW group (A) and placebo group (B) for sore gums
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Fig.4 Thermodynamic diagram of syndrome transfer between HLJDW group (A) and placebo group (B) for overall analysis

T I ol AR 1 1) DR A Rl O 5 4 4 R
SE I [6) sl DG Ak 36 7 7 58 5 SR, HE AT SEIORG v 19 %
35 50 A, A PPl AR S B JCRE T A B A S AE R
7 RCREAE A5 I R TS . LR 1.

F1 FAHKIES Cramer's VRZE ST
Table 1 Chi-square test and Cramer's V coefficient analysis
g TETAEEED Cramer
ETARAE R VAR
HEAE A 8 35 206  0.151  0.149
B 17 33
WAUEA A 3 50 15.12 <0.01 0.376
B 21 33
T A 0 17 185  0.174  0.272
B 2 6
ELZVN A 11 102 20.20 <0.01 0.300
B 40 72

TE : Cramer's V AR $OCIK 3 B2 2 25 b ifi  0.1<V<0.3 o 85 G Ik,
0.3<V<0.5 g 485Gk, V20,5 o i Gk
2.3 Spearman A OG4BT B T SEHAOKCEE TR
i K JFC e PR M A E PR 171 55 A2 At e e o A R A
T 5 W PR A= W0 4 3G ) 1) Spearman A 54k 70 A K 8L
5 E g 03 B O AR OGBS R IR A B RS A G
I 0 I DR AR 0 b A5 ) R LR £ il R AE R R
=P e % b . fE R EAERRER D, 5
A G B I R R 7S ) AL o R IL-18.
FLIR \IFN-y . AMP K BEIATR 55 o BEFAMRAE Jy =R
TEFR(TCA) Hh g s AR ) FEIE R LT 2 51
it A L (ETE A0 AL T AR S8 Bl 2O A ) e
RS SR B S, R 3R R b2 T &K
KR A WAR W i g5 R it — 2D UE ] T 38
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TE“ TR JCEE " T I TEAE T 1N 8 W fE L gh 2 )R
5B A SR IR A W bk A AN SE R R R S R A
5T 5 3% 12 55 TCA G R v ] 7=y ) T s, 6 BH R it AR
A TCAE RN REZ Wk . WK 2-K 5,

x2 OBERSKRREVRZWEEXMES

Table 2 Correlation analysis between sore tongue and clinical
biomarkers
pam  TCERT g | s TR g
15y 15y
oA ZfR* 0230760423 [k | BAEBEE -0.229459 582 [k
IL-18 0.137062245 Ik | HZERE  -0.187 641 898 &k
FLAR* 0.114716783  Fk |[INEM  -0.172890367 [k
IFN-y 0.112357925 bk |[f7EiR  -0.150 854 130 &k
R 0.108 438059 2k ||IL-18* -0.136 137289 [k
AMP 0.102194 025 Ik | A%(#R*  -0.127 543069 [&k
{25 FBE 0101422193 Fk |[IL-13 —0.118 667 132 &k
L3t &S
R 0.095178 159 b2k || 42k * -0.107 536 143 Bk
IL-6% 0.087 893453 -k || 3 RER*  -0.092 715235 Bk
B A 0.086 913486 [k |[INEARR  -0.091249 621 [k

TE MR A A i R A (R 3-8 5, % 7 3R 8 TH])

MR e e 9 AR BR L < TR DR Y I PR R AR )
Bk 0 A IL-18. IL-4 . H & R & i 3 4 iy
4-HNE FI H 2 B2 . 4-HNE {4 i it 13 4 1k i 56 5
P, HoK P T B S T AL A S K #E
RS T FEAE Y 2 A8 A N AR 1, B2 7 4 i R g o
b S Ak B N R 1G5 AT RE SE — A5 R AR R Ik R
N5 H 2R AE S — F AR 2 7 IR |, A M VRCRD I 2
Hh 4 2 B E AR G, B 7R AT B o i Y 4Tk R R
HNE N S 5 SRR IR A 11 5 L A R O
558 R A LIR T S B TR G B I R A kA 0
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Table 3  Correlation analysis between sore throat and clinical
biomarkers

PRAEY MRTER /S0 BRIE| RS MRMERR R/ BRIE
IL-18*  0.241 056 834 || AMP* -0.302 960 124 %k

HER* 0.199 897 064 | J || H ik *
0.191 442 566 I Kk || i 12 3k fi

-0.206 578 845 [ Xk
4-HNE -0.185 191 692 [&k
IL-4 0.173 710 388 -k || & D fig*
Ham
IL-10 0.148 062 808 |- k|| Frig iz *

-0.150 970 065 [k
0.157 406 393 |-k | FLAg* -0.148 286 444 [k
-0.116 213 896 [k

TNF-a* 0.143 906 468 I K| a-Fl)% —fR* -0.114 653 904 [k

B R 0.125295 663 I Kk ||[friEiie -0.101 175 798 P&k
O IR* 0.125 104 755 | k|| & AR -0.069 095 247 [& Kk
NETR* 0.114992 084 |- J¢ || #i 2 4 -0.066 485 083 % Kk

R4 FURBNES IR &M IRE W HE X E DT

Table 4 Correlation analysis between sore gums and clinical

biomarkers

&Y MRVERIY 5 BHE | kY AHSAEAT 53 /53 BHIE

IL-2 0.447 771402 bk || fE LM -0.472 665 562 [k
BB R

IL-18* 0.380 848 918 |-k | IL-18 -0.452 278 925 &K

IL-2* 0297724975 Ik |IL-4 -0.238 505 956 [k
IFN-y* 0259151 119 I [IL-8 -0.237 962 662 &k
IL-6%  0.254 804 769 |k | (0% fik* -0.231 986 431 [k
TNF-a* 0.228 726 669 -k | AMP -0.222 207 144 &k
IL-8* 0223293731 Ik |#&Bik*  -0.218 404 087 [k

IL-10%  0.205 365037 _E & |IL-10 -0.188 522 931 P&k
IL-4*  0.187 300 669 |k |N&EMR

FEEER* 0.164 618 006 Ik || T4 il ik

-0.150 492 369 P&k

-0.146 689 312 &k

R5 BEIERSEKREDREWHIEXED T

Table 5 Correlation analysis between overall syndrome and

clinical biomarkers
FRAEY  MISEHEIR sy HRIE | ARdRd HICHEAR 4 HRIE
NEm*  0.091242393 ok || 3ERE*  -0.152 794 459 FF ok
HaR*  0.084440972 [k |AMP*  -0.138 179 827 P&k
IL-6* 0.079 353539 Lk | & Sfig* -0.109 870 869 [k
IL-1B8* 0.075 603 246 I || M1k R —-0.109 051 136 Ff 2k
TNF-a*  0.075029493 Ik || F7BER  —0.106 027 878 [k
3 R 0.074370314 L | N&EE  -0.081 801 832 FEk
AMP 0.069 627 617 Ik | A& WM -0.061 518 744 FF K
4-HNE 0.067 746 431 L | INERER  -0.060 418 496 [k

Fi;g;ﬁ 0.063 443 038 [k | #i%ibE  -0.058 073 200 Bk
IL-4* 0.061221219 Lk | 2% @* -0.051 420216 Ffk

£ 5 AMP PR B R AT Sk R, X S hR R )
1 b TR B HL AR BE AR TR R R E R
2 W b E R L kTR G I IR AR AR
BEAUFE IL-2  IL-18 . TNF-a . IL-10 %5 48 i K -, Hirp
IL-10 7E 30 98 P57 3% B0 1 A o8 09 AH OGP, T B2 ML
NS R n A A Ol 1 S R ) QB U i L
ACTH . IL-18.IL-4 Il IL-8 %45 ¥ (9 b T+ W, Fifi
AR G2 A, WL A B 25 - G0 928 9 9 Bl G HPA %l 0T g
Z 5T 90 RN I R
LRG3 T 3 IR AR B S RO IR, 5 1
KA O I PR B 7 4 3 A 45 M VR Y R
H & W, UL X IL-6 IL-18 . TNF-a . IL-4 %5 48 it R 1 il
I35 i 4-HNE 55 o 155 8 3% fif 58 U B 7 HH G
4 I R b 2 4 ) 32 S TCA B B b [v] 772 4, fn 3 SR
iz . AMP & DR A7 TR AN 8% F R 45 | 1 S8 A5 A
() 1 T 3% B 2R 1A fi o AR HE K &2, TCA i 74 38
T A A R AR A R LR A 1 AR AR
Iy AR B OR B% i 7 U Be A o £ i g
et AU g R S BN S B KRR IR Y R Gk
2.4 BEAVGH 58 IR UE T A R R A R
AR d KT T AR g R L, R o A 2 )
J 2R A o AR R RE DT AR 0 T, AR 9 A o 2
R B B R A A A R o s 481 L AN R TR AR
W 3 i S TR 24 ST B R I i B AR S R PR A 2
P ABLR . AR R G AT SRR AL R
BBl AL R AR 5 XGBoost U il 43 24 B gk 76 M R B8
B LRI . BT A AR A 3 5 S A 2R 6 G
SR S B AT VR AL, SRR ) AL AR ST AR B C T
0.1.1.10.100, 4% bR £ 35 U AT 3 45 ] i o) 250 5k 25 1
Mo de KW e RIRE 2 2 10; BEAL R MRS
XGBoost iz KRB [FIAE B E R 2 2 10, £l 45 8o
fiE BB K 10,200+ -+ 100, FF LA 10 4758 L EUE T 19
B R AE R i R S ECGE B AR S5 R BOR L
JIT A5 A 306 B 780 Fh X GBoost 36 R 1 i A 4 4 2K R fiE
FCPERR A T HoAth 3 Fh 05 1 BEAL AR MR Z . W3R 6.
HE— 25 oy T R B, 25 AR 1R 52 I R AR
b W, XGBoost 155 78 7 fir ROUR Bk 2 Ak 1 2% 5K
HHN200WBHEE T, T 102 XKEIE P RE T
0.754 19 7 X 3 v B 6 R 0.777 BV 2 FLAE , £ 8
AR B g — 5 W H B8 ) o I R A T2 )
Br & B, 4 2 8 5 TL-6 2 % A5 2 350300 57 ik A K 9
24, U AR 53 53 ] 0.081 F110.080, 2 7%
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Table 6 Performance comparison of four machine learning
models
A MiRTIES F1
PSR 0.672 4 0.673 4
Bt BIL 2R AR 0.744 2 0.7715
XGBoost 0.754 2 0.777 0
SR AL 0.702 9 0.732'1

T H A A, IFN-y 2 2 Tk i 5 38 30 82 IR
FEIU M A R A PO X B S E 5 AR A O A T
FE DX 43 S 3R CKCRE T UE A5 AN [7) I PR 38 B v & # OC
EH . W7,

x7 BWANZEHS2NEREWIRSWE (BRET 20 DK EWIR
W), EBTME TS S (x£5,0=10)

Table 7 Contribution score to model prediction when input
variables are 52 clinical biomarkers (top 20 clinical biomarkers

displayed) (x+s,n=10)

T HE 4 B FROE TR 558
wEmR* 0.081+0.009
IL-6* 0.080+0.018
IFN-y* 0.061+0.009
A I e * 0.048+0.019
4-HNE 0.042+0.012
IL-8 0.041+0.009
IL-18 0.040+0.016
i 25 0.039+0.010
TNF-a* 0.038+0.022
N 0.036+0.017
IL-2* 0.034+0.008
IL-6 0.034+0.008
B 0.028+0.022
AR * 0.026+0.033
IL-12p70 0.024+0.013
B E @ 0.024=0.030
M2 1 3k 2 0.022+0.016
Gl 0.021+0.014
A B 0.020+0.014
IL-13 0.020+0.011

N Bk — L LA R PE E 52 AL RE 1, A W 5 4%

By NS BN S2 ARG T & 14 RO A AR R L T

T RIE RN BE AR & TCA 6 B 55 G Hlt il it |, 76

P R il L 8] R A TR0 2 B (e R R JBE DR A5 A 2, il i

oty = 40) , 45 R 8o MK 4 F 2 vl R R T =
- 170 -

0.758, F1 {1 i 2 #2755 2 0.798, % W 3 1 45 AF vk 4% 5
Z: BT R Y R IR Ay AR 5 R E PR B Bl
o AR B DS R AL R P 2R =R 5 IL-6 1)
b a0 RV NP R RS A S i R 7 ) s 2l )
0.145 F10.137, 5t 75 H HAE A ] 2 52 5 B R By B2 e
T, 2% BH 3 2 A4S 48 B3 7 DU 52 Ak RE T HIE
HOCRER TP LA R e tE SRR . Wk S,
£8 HUBHANTEN 44 8RN MIEREDIREDH, 3
R A R E 2 (X+s,n=10)

Table 8 Contribution score to model prediction when optimized

input variables are 14 most discriminative clinical biomarkers

(x+s5,n=10)

LEX g 7 FRAE T AT 53 4
B AR * 0.145+0.026
IL-6* 0.137+0.011
7 Tk e 0.080+0.021
4-HNE 0.077+0.012
IL-6 0.072+0.010
IL-2%* 0.071£0.012
MR 2 3k R 0.0650.012
IL-10% 0.058+0.017
IL-2 0.057+0.010
BE IR * 0.054+0.018
Ty R 0.052+0.016
s 0.049+0.011
o~ % R 0.044=0.008
IL-4 0.039+0.011

PR ZH AT A ST b A LT RN A O R
B LA B 0% W 35 0035 A O 5 0E I F S TCA R )
(T IL-2 IL-4  BE 3 WL A 2 Wk i ) 09 7K F- |, il i %
1) 51 25 G 28 U F g A U0 ASE AR L A e R R I
0 Ik B 8 AN R AE E AT I 5, dic 24 N 247 A R
U A MR VR S i S b TL-2  IL-4 3R FA R A
R S 7E N 1) Z2 38 b 4 A B et T e (o
T3 85.71%)' . 1 TBE MR 16 TCA v i 56 540 g4
i A7 B AR ASE AR Hp S ) B AR B O X )
“kCRAS SR HEAR B, RS R R UBREIRR (A5
SRk i AE DX o3 i R 28 0 LA A e AR AR M B
HOK AR Bk RS BFME, S —H 80U T
AR A Ry B A LT RIOME G O A W b
Y] EE M S EY R X
3 iFit

ACHIE 5T R A 130 e PR X 6 v A 0 M 9 5 L
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Horb By e R AR AR A WS B JT 4 A v BRI AR O
Gy R GEVEAL T M g AL S A KRR T HIE A T
TR G5 R R, B R AL el 1 E AR R
W Jirb R A SR 3 AR ER R R ACRE AR D T, Y R
i E TR . 454 Spearman A M By
g5 SR B 22 B R E 7 5 4R 35 7 4 10 A8 A0 B
SR BT — 20k b O R AR R 5 8
12 o~ 30 R LR S5 A 7 W A G 5 R i e e i
RE IL-18 H &R & 4-HNE % VA 5% ; 4 i i I i
AR 55 TIL-4 (IL-10 55 4 4 P b 35 A OC 5 i 8 1A i
RUCE 53R FIR SRR 5 TCA IG5 8] 7= ) (e 3%
FH G, R 3% i B AL T R R Y SR RN
JR TR AR A B A 2 IR AR T S I K R I — B 4
R HLIR A, IS B VE S d R H Y o

A BFFE R W], S8 Ok RE TR R 5 ST R
e | Yo g8 R A8 O A B R AR N SR SF- T i 2% D) AR
X' AR WF T HE T Spearman A 56 M 43 B W %X %)
IL-1B Fl IFN-y 1 3 3K /K - 5 52 #4 KB 7 UE g AH 5C
i R T AF G, 4 78 B i 7 AL TT BB TE R E B B
T AL o 2% . 2 5 O AR A1 2 3
AR R, ) AT R O R R RS S
Ho 5 2 Bk A, T SE B R R SR . Ik
Ab, H &R AE R AW 5T b B Y S AR g 2
— K& L AKRIEMX, REHARAE I
g B X a4 i R B 2 I Y R W, T A R
P RN R TP R AR T il an, s R
1 BT 48 i /MA NALP1 NLRP3 %5 () 38035 e i /b
WG 200 Jif v 8 Al A PR T A e AR Rk, H R
KT 1 T e AT fE R R T B I A B AL X R AE RN Y
L AW =2 T Rl i

A B BRI K, S RO IR Y A SRR A
DAL BH A8 fi B | 7S AR P 2 T 00 s PR U AT RS LR
TR — FR I 9 E J 0 4 0R HAR I = AL AR
U H 1 B oy 7 A2 4% YT TL-18 JIFN-y IR it ik
ALY 4-HNE B TCA G h o] 7= o) 35 5018 , 5 vh =
S RACKCBE IR A 4 I R 3R B R G, Oy BE R A
149 % O Ak TR R AR 4 2% B I AE 5 B2 448 T AT AR 0 2K
P S FE o UL AN, 3R FTIR O] LU i 30T 3R F R A2 1K
(SUCNR1), 755 W6 45 5 - 1la(HIF-1a)
FaE A R 5L 0 4 IR 2R -9 (MMP-9) K 3K Jf
9K ) EL g 4 A ) M1 B AR Ak F 1T 4 5 1L-18 . IFN-y
B 7= A 5 A B, HIF- 1o A 3800 34 AT 012 00 A 1% i A 7%
PE 2 (ROS) A= 5L, Il g F2 ik Ak, 5 30 4-HNE /K
SEFR T R, B E IR AN I B R LR IT

SRR IR A Y DG BRI IR AR W bR AR, B AT g
Ry VAR AR ZE L AT S AR AR R 3 A AL 53

A5 B UK BLAS 2% 20 0 T E A 2 v 2 3
250 G IR DE 5T, R & B3 M 35 SR T SE K IR
A FH G 00 I R A= 0 0 A5 ) B L P Sk kg T T
XGBoost 57k 1 22 4 AR 43 24 PO A A, ) A8 2 iR
I I A MR YR I R A bR A A R S TX
I A ot W e o i e 8 ST bR K RE RE R B ) 25 R
Bl o ZAERTE 10 4738 B TIE H e B0 R 4 1 T
PEBE , R R 4 0.758, F1{H A5 %] 0.798, il
b AR BV S BT, 2D 0 AR AR A R
AH G B RS A W br i W) o A FAE RSt O ik %
S T N YRR R U & A s L]
5275 VE IO A fige Ar 410 7 07 B o (HJR AR AR ok
P53 10 300 R il 3, A s A X A BR 75 2 0T R A
AN TR 36 T O B I DR 2E ) b 35 4 00 R T S A ik
PE L JF 3 — 20 o 8 L 5 B 4 RV R A R SR T AE I
W R A0 SE A b 50 R A 3 Ak RE T, LAITAL OC
R (18 R T R AT AP O O A A 2
Boney o) 2 E WAL R B D R TR RE

g5 LTk AW S AL TR AL RUE |2 LR
M Z e TG RIS B 1T, 3 372 A 28 ALTR T 58
FRKCHE IR A Y %5 U0 R OGS E - g 1 AR - A Ak
T DR B e A U v B AR L BB R s B 2
2 > W FH TR A 28 v 248 24 1 A AR AR T R 58
W 7 24 A N TR Be T B 25 G it 5 2 )R FR
TOCHERIZ AR I RBERSOMEA R E R IR .
5 W RS IR AR AR S AR B bl e o) AR,
ARG fHNT T ¥ B ALK SE Bk R IR AR Y T TR
BN ANAHE 3 T A% 48 R A S5 BB 22 Z (Rl
B B2, A Ay v B IE i 19 0 AR AR ) 27 F 5 A1 15 oK
W o AN, A S SR I BL 28 27 20 36 0IE Y 5 TR A 2k
5 AR G 1Y G B MR AR AR ) L AR AR L 3R H R AN
IL-6 HL A AR 4= A PER DA 3, oK ok A 8 T e 1 B isf
Kl (POCT) il &, e 4+ X B Be VJE 212 sl 2 )%
L5 ) e LTSRN R A A B R A= PR TR A
A S ROKCRE IR R AE B NRE  HE B b B BEIE Y 2
B 32 R AR bR ARG &, 52 b BE U2 T I &
WAL FBR HEAL

[(FIEHR] AFRARBFFARIR, 5LLTALET
T £ B R R A EAETA B0 %

(8% k]
(1] BPE0HET,ER, BAFGE 4 . B3 M85 ILIR I SR K 2 TIE
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