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[Abstract] Objective: To investigate the characteristics of metabolic reprogramming during cerebral ischemia-reperfusion
injury using single-cell transcriptome sequencing, analyze the heterogeneity of microglial populations, and evaluate the
interventional effects of Huanglian Jiedutang on metabolic abnormalities and neuroinflammation. Methods: A transient middle
cerebral artery occlusion (tMCAO) model was used to establish ischemic stroke in mice. Local cerebral blood flow changes were
monitored by laser speckle imaging. Neurological impairment was evaluated using the Zea-Longa score, and histopathological
damage in brain tissue was observed by HE and Nissl staining. Animals were divided into a sham group, model group, Huanglian
Jiedutang group, and Ginkgo biloba extract (GBE) group. After 1 week of acclimatization, intragastric administration was
initiated. The sham and model groups received normal saline, the Huanglian Jiedutang group was administered 1.82 g-kg"', and the
GBE group was administered 0.432 g-kg" after preparation as a 2.16 mg/mL solution. All groups were treated for 5 consecutive
days (0.2 mL/10 g/day) , and the tMCAO model was established on day 6 after the final administration. At the molecular level,
single-cell RNA sequencing was performed on ischemic hemisphere tissue. Non-negative matrix factorization (NMF) was used to
cluster microglial subpopulations, combined with differential expression analysis, metabolic reprogramming assessment, and
inflammatory factor correlation analysis to elucidate their functional characteristics in ischemia-reperfusion injury. Transcription
factor enrichment analysis was further conducted to identify key regulatory nodes. Finally, PCR was used to detect mRNA
expression changes of relevant genes to validate the single-cell sequencing results. Results: Compared with the sham group, the
model group showed increased neurological function scores (P<0.01), decreased blood flow levels (P<0.01), disordered cortical
structure, increased cytoplasmic vacuolization, and increased Nissl bodies. Compared with the model group, the Huanglian
Jiedutang and GBE groups showed decreased neurological function scores (P<0.01) , increased blood flow levels (P<0.01) ,
alleviated cortical structural disorder, reduced cytoplasmic vacuolization, and decreased Nissl bodies. Single-cell analysis showed
that microglia could be divided into five subpopulations. Among them, clusters 3 and 5 exhibited significant pro-inflammatory
phenotypes, with marked activation of hypoxia and NF- «B signaling pathways, and were identified as pro-inflammatory
subpopulations. Clusters 1 and 2 were enriched in Wnt/8-catenin and transforming growth factor (TGF) -8 signaling pathways and
exhibited prominent anti-inflammatory and reparative characteristics. Meanwhile, glycolysis-related genes, such as HK2, PFKP,
and LDHA , were significantly upregulated in the pro-inflammatory subpopulations. Correlation analysis showed that the expression
levels of inflammatory molecules were positively correlated with glycolysis-related gene expression levels, whereas the expression
levels of reparative and anti-inflammatory molecules were negatively correlated with glycolysis-related gene expression levels,
indicating that microglia rely on the glycolytic pathway for energy acquisition under ischemic conditions. Further single-cell
transcriptome analysis revealed that Huanglian Jiedutang effectively downregulated key genes driving metabolic reprogramming
(such as HK2, PFKP, and LDHA), significantly reduced the proportion of microglial subpopulations accompanied by glycolytic
reprogramming, and inhibited their transformation toward a damage phenotype, thereby reducing inflammatory injury. Meanwhile,
compared with the sham group, the mRNA expression levels of interleukin (IL)-18, IL-6, tumor necrosis factor( TNF)-a, CCL2,
CXCL2, and CSF3 were significantly upregulated (P<0.01) in the model group, whereas the mRNA expression levels of
endothelial- and pericyte-related functional genes, including RGS5, PECAMI1, VEGFB, and NOS3, were significantly
downregulated (P<0.01). In contrast, compared with the model group, the Huanglian Jiedutang and GBE groups showed
significantly decreased mRNA expression levels of IL-18, IL-6, TNF-a, CCL2, CXCL2, and CSF3 (P<0.01), and significantly
increased mRNA expression levels of endothelial- and pericyte-related functional genes, including RGS5, PECAM1, VEGFB, and
NOS3 (P<0.01). Conclusion: Huanglian Jiedutang exerts neuroprotective effects by regulating the metabolic reprogramming state
of microglia and modulating their inflammatory levels, thereby inhibiting neuroinflammatory injury.
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1 000 />4 53% [R5 80 35 [R] A 81 92 00 2%, 3 7 45 41 g
Hh TR TE TR BRI B S DR, SRy B A0 R A A PR L R
iE VA 45 B e P it A7 B (AL 3O S 4
2,14 SEEF O E B R A B 4% 5X 0 (Real-time
PCR) A I it 20 21 mRNA ik K 52 6-5 R
B PR (PFKP) (3L A2 I A i A(LDHA) (% it 28 4K
KW 2 WL 5L 1 (SLC2AT1) (¥ i 2k 1R F %k 16 1% Bt 3
(SCL16A3) . C ¥H ¥ il 2(HK2) il 575 3 I F - la
(HIF-1a) | 1 40 i3 /v % (IL) =18 IL-6 ., Jif 988 3£ 3E [H
F-a(TNF-a) 8-l 3 Z 1 (B-actin) mRNA £ ik 7K
L, IF LA B-actin /E N N S, 1 FE SERRF 2 25 °Cn
5 min LUK 35 57,46 °CAn#A 20 min AR AT 3 4%
S FRUEAT 1 min B9 95 °C i #R DA e 0 B S 4k
PCREIN 55 1F 1 : 95 °CJ ¥ 10 min, Jf #4740 14"
BTG I (BRI 0 15 B 55 95 °C I 20 s, 60 °C
SR 20 s, 72 °C I W 30 s) , T AR5 06 3 J5 #E 17 C,
BRI, JF 7F B J5 — 50 45 0 i AT 0 A it 2k i



5532 4250 8 il
20264F 4 f

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 32,No. 8
Apr. ,2026

52, HGEE CIE,95 °C M 15 s45 ., M
P 20T g i A H RGN B A X . 914 ) R
R B TRARAR I, WFEL,

®1 5|¥MFE7

Table 1 Primer sequences

GIEY) JFE1(57-3") K JE /bp
PFKP 9 AGGAGGGCAAAGGAGTGTTT 109
T iif TTGGCAGAAATCTTGGTTCC
LDHA |9 TGTCTCCAGCAAAGACTACTGT 155
Tiif GACTGTACTTGACAATGTTGGGA

SLC2A1  Liif CCATGTATGTGGGAGAGGTGT 124
T iif TTGCCCATGATGGAGTCTAAG

SLC16A3  iif TCACGGGTTTCTCCTACGC 167
T i GCCAAAGCGGTTCACACAC

HK2 9 GATCGCCGGATTGGAACAGA 97
¥ GGTCTAGCTGCTTAGCGTCC

HIF-la |9 ACTCATCCATGTGACCATGAG 153
T TGACTTGATGTTCATCGTCCTC

IL-18 9 TGGCAACTGTTCCTG 193
Nt GGAAGCAGCCCTTCATCTTT

IL-6 |9 CAAAGCCAGAGTCCTTCAGAG 106
Tt AGCATTGGAAATTGGGGTAG

TNF-a 3 TCTTCTCATTCCTGCTTGTGG 109
T iif ATGAGAGGGAGGCCATTTG

B-actin |9 CTATTGGCAACGAGCGGTTC 148

T ACTGTGTTGGCATAGAGGTCTT

215 GiibEorik ARWRSE TR BT B0 34l R
(4.41) A HEAT A BT o X 4% 20 52 36 B0 AT 1IF 25
PETPER IR A 2R Uy £ sRm, £
2 [R] Y L Ak B R 2R 07 22 53 B (ANOVA ) .

*3 HEMBZFNMCAO/MRMMITEM RN (X+s5,n=6)

3 #R

3.0 VR TR MCAO R Y iR 47 2 Bk i 53 4
FIR MR SR YL R, B A /)N RO B I,
J& I e 2 T RERE AR, M D RE V4 W
FEEr (P<0.01) , L i A i DX 0 552 B i o it & 2
K (P<0.01) , R W il 45 ™ 8 o i S RERUZH LK
B i TR U AL R A o SR U AL/ RO M4 T g
PE43 I 2 BRI (P<0.01) , S it X 3 A ifn 37 7 3 5 2]
35 3 (P<0.01) , fisi 40 248453 14 31 Rl A T 4 /0N
7 W U O A BE T TE — E FR R L BB 2 A B i 5] Ak
F 2 2458 405 , LA a2 i e i 83 T VB YT AL,
F1.%2 .33,

E AT AR B AR  C. 8 i 57 7 241 DA I $2 IR Y
L 2 FNE 3 )
B EEMEH MCAO /R K2 K&
Fig. 1 Effect of Huanglian Jiedutang on cerebral blood flow in
MCAO mice

R2 HEMBZX MCAO/NRMAENEITH R (s5,n=8)
Table 2 Effect of Huanglian Jiedutang on neurological function

score of MCAO mice (x+s,n=8)

2090 Fl /g kg Zea-Longa P43 /43
BF AR 0+0
TR 2 2.50+0.56"
TR A 1.82 1.67+0.827
A SR I 21 0.432 1.17£0.41%

TE - SETRAE "P<0.01; 5B HH Y P<0.01(5£ 3. % 417])

Table 3 Effect of Huanglian Jiedutang on cerebral blood flow in MCAO mice (x+s,n=6)

21 57 Fl /g kg e 1fn 37 = /PU SR I 3 R /PU SR /A A0 a3
BF A4 1329.45+132.16 1372.58+92.89 1.04+0.07
70 2] 663.01+:82.88" 482.50+60.74" 0.73£0.07"
WO R AL 1.82 1 105.83+185.12% 927.52+154.85” 0.85+0.12%
FR A IR B 4L 0.432 1278.22+146.74% 1175.70+81.14% 0.92+0.06%

3.2 BT s E R R R R S
BT A 2 B A, TR R i R o Xl 2 B T
P B IR o I S8 I T A A B T O JR A6 A
WA 1 22 0 ) 200 i 5] Bt S 494 9, O P i Y 1Y
I P o 2 O A AR o AR TR 4 e 2 e mT DL B

LA i 4 I 240 B PN 2 I (=5 AL ) 5 2 A%

T2 0 B I A Ve A PR AR /DN 5 R B (0 T 0 A 52

WL RPN R 2 R AR (P i 5 ) o Rk I 5

3 3 Sy P ) B R DX, WS B M 2o Iz IR

PG IR A A AR 58 2 i, M 2 oo HESI 3%
. 69 .



5532 %5 8 ] HEXBAFZRS Vol. 32,No. 8
202644 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2026

AL, HAVE A Z WIR . SR L, B 3% i 75
o 415 AR A I IO AU S B R R
SR RIS, BT A R 1 AR A I O A B A
P ZE L 200 1) 4 DA o 2 A e i A T 4 L
& 50301 P 45 b 22 3T i 40 0 45 A 24 A B [ R
JEE B DB A o AR B AT X, 2R S 2
Fi it AR B TR AT T G e, B B A 2 U B A TR k)
PUBR L5 5 AR 2 42U BRI O O . DLIET 2.

B2 HEBZZHMDREHESALFBERGEFZME (HE,=200)
Fig. 2 Effect of Huanglian Jiedutang on injury of cranial nerves

in MCAO mice (HE, *x200)

S8 TF A 4L g, B 40 A7 5 i X (O H
I A O B 300 X0 A 28 0 3R B I 3 Y Nissl
B AR o HUERAE A NissUA €6 g 3 AR IR 43 A i b
Ty &R (O 1) R AR A A g
fE ™ 5 A2 40 o [A) As A TR 2 foft 8  f94) JR AR R  sk
A/ CED B AR 22 45 ) | 3kt J2 i 26 5T T B 32 461 11 B 70
TR AR o BLAh, M 2T I 5% 25 0 o8 4 v I 2
I, 2RI W Sl B T R R A K R A g, o —
A AIE ST M AR 0 v L T S B . T
B L A58 47 ) A 0 X I, Niiss] e (0 48 7 H B Ok 7™ 5 1)
P4 E ERAE « 32 DX i IR UK €0 Niiss] % (5 1) i i
LURI D B R AR SRR IZ XK 2ot e R
Az AN AT PR SR AE B A2 TR T A BT, SRR
PRINBEIGVE . SRR iR, B f R A 41 S R
A 4 I 4RI 0 5 B AR 22 AR 05 P AR AR Y
EE . HLARR I R M2 50 NissHR Ye (258 B H BT
YRS R 25 6 R R W R S B s T e R,
DA K 7 Bl o~ 1 5 DX TR 1 45 2K AR B —
TR A a0 B G A BE T T IRONE O A
20 # 22 0 DRL B I i R 1 TR S 5 R A5 405 R TR T 1 2R
P10 A R 2 A 0 ], B A B 1 0 2 R R 2 LR A AL
Mo UWLE3.

3.3 ANM R B K -SNE R AR/ A A ) 26
VIR D0 c e g 11 I DI A LN ) S S
. 70 .

P
£ j £ a0 £ A
L XTI Ory
A B C D
B3 HEMBFIXNMCAONREHELARAFREBERGHOZMW
(Nissl, x200)
Fig. 3 Effect of Huanglian Jiedutang on injury of cranial nerves

in MCAO mice (Nissl, x200)

Ry i — 25 A A S A Y B O, 45 O AN B
BYIEAT T ARE o B IE I 0T 40 M b 75 0 6 4 i T
£F 4 1R 1% 2 11 (GFAP) /K 38 2 1 4(AQP4) ; B 4
AR & W 43 AL 19(CD19) Jr k7% 79a(CD79a)
Jik 28 PA I Bz 20 B b 7 0 o0 B WO IR R B 1 (TTR) .
Hi5 R 2 D, & WEE(PTGDS) ; N K 40 I br 254 4 1fi
JNBR N Bz 40 M B B4 7 1(PECAMI) | L4 N B2 45
R 5(CDHS) 5 7 | e A1 41 i A 5k 4 o SR AE
L J1(FoxJ1) 3 R0 40 Ml bR 25 9 S100 4545 & 85 1
AB(S100A8) .S100 5545 & 2 1 A9(S100A9) A ¥4
il 38 R F 3 3% 4 (CSF3r) 5 W 41 i b 7 49 CD14
4y F (CD14) . adhesion G & M 1§ B¢ 3 1K El
(ADGRE1) ; H 1 hr 20 Bl b 25 4 R 1048 35 11 B3 %
(TUBB3) .4+ & 2 it R i (GAD) 1 .GAD2; /b & Jig
o240 s i 4 O i A 2 2 S T A1 LR 2R 11 (MOG)
BESBME B B (MBP) ; A Al ibs B b G E ARG S
WA F S(RGSS) ; T A b 590 T 40 M 52 1R &2
AWy CD3 63 (CD36) . T 4 My 52 1A &2 & W) Y
CD3 epsilon W 3 (CD3e) . TH M Z KA E & W
CD3 y WAL (CD3y) /)N 5 4t A 45 S P s i ) Ry 155
JEEE 1 119(Tmem119) , JF 06, il o) Mo 38050 Hy B A
B AR 2 IR RRAE 9 /0N B T 20 PR R A4 . % B IR FE +-SNE
B 2k R T i ST 0 SRS, O HL 5 At 4 it 2 R
B W X g0, 1E— 25 G UE T 20 B 3 R 0 A o o
L2 6 A 20 i L e R R A e

34 N R R L L E HERMER S
B 38 B A A R B AT B R B, S AR U
W4 43 it (NMIF) 188 4 o0 8 4 30 B Bsf ] 3175 e oo 110 SR 26
o AR G o 34N S B ) 200 it 0 i a2 | 30 T
A REIF AR B A 1 A 2 X, HOME DL AT R S
MG T S D RE R . R, e 24 BT 4t A 4K
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A3 AT B LB R R e M R AR S AR BN Sk
REA AT BIBFFE T 5 o 3 5 AW REAR 36 T 7 g 35 vh
KA R R ST, /NI 0T 4 M R A T B
P 25 50 S MR R A L /N S ST 4 I I A R A 2R
28 T U1 5 L RSB Tk R

3.5 AR g AR R 5 R AE 4> F Rk 1Y 25 R R4
e i, R BER 3 BE RIS S HE /NI T 4 i
H Hypoxia il 1% Fll NF-«B {5 53 A S 5L A 8.3 -
A, BRI 2 AN T EL A S A B AR 3 N R %
IiE WG AL FRAE . Hypoxia i #% 3 %218 i3 5 5 HIFs, JU
HJE HIF-lo i 235, 897 40 M 78 Sl S0 2% 10 T AR 388
IO R S E NG o A /N RS ST 40 i T, HIF- 1o AN
102 3F W % f% I 0 HK2 \LDHA %5 () %35, IR & e &
AR R, 0 AT 38 b TS T Ui A AE G K R AR R
P 118 43 06 o NF-wB {5 53 % D) 2 26 B 1) R 3406
W 2 — 7 32 B R RE K T O AR
IL-18.1L-6 .\ TNF & Z Fi & 5E 1 i K 38 |, JE W IE 2
BRCR AN o (HA5 1 A )2, HIF-1a 5 NF-«B Z [i]
FEAEAE D R OC 3R L T ATl 2 B3 E NF-«B 1 7
B SR AR AT SN, J5 3R] S 0] i E HIF- 1o 9 5% 55 3%
ik 5 ZARXE S 1 EREE 2 B DN 5% B i Wt Al
TGF-B {5 5 i & BL R 1 35 B 3R ik, R aX 2 S W B
AIRES 5 RAE I MRS AR i FE . Wt {538
5% A /N JE T A0 e R 2 DR A g I T R ZH
U5 A G , BB 0% 38 o W 40 A B A L o AR LT RS
AR 1 28 G E 28 M . TGF-B 15 5 1 [ )38 5 38
1% N Smad & 1, PR FE K R Ak, ] NF-«B
T HAE RAF S, A B A2 32 21 8U0& 2 RN G 88 T 32 11
e i — 25 W AR JC M 23 7 48 7%, Hypoxia i 6 1
£ 5 NF-«B {55 53 [ 52 0 3% 15 AH 56, 3 D[R] 38 5
JERE ] N 5 11 Wit 38 5% 59 35 7 5 Hypoxia {5 5 5 B
1A G, B R AR A N R B N B R AE
o L34 X S 55 BLRT LUHE W, 55 3 2R 5 /DI
U 240 if 3% PR L MR (1 R M SRR I A 1R AR 2
)2 R B R R, Xt — R AN
P BEAE 2R E I3 PR B v n] 8 R HE Dy X ST A i
A {0, b Hypoxia 55 NF-«B 18 #% 2 5 112 48 2 I i
K, Wnt 55 TGF-B i % W 75 2 15 b0 9% £2 25 Fn 41 41
PR R FE DGR FH o /DN B 5 440 ST R 2% S R T 4y
BT 5 35 DL G 3 A DL 4 5t R B n b

3.6 /INJB BT A0 A SR 108 AR I R E S R g AR S
PUR /N 0T 440 B 7 4 RE T Ak ok AR v 1 B B G
MR ERERSR ., ERREM (WIS
S HE ) BRI AR AR A RN KA B L,

#f HK2 .PFKP .LDHA % SC 88 fC I i , S H g it /Q
oA AR R bR wmE . FA
scMetabolism ¥ — & 4 #t & B , Glycolysis/
Gluconeogenesis f{ i ) K V- &b T B IRDIR A, 226
P2 9 W RBE AR RRIE 2 — o MHELZ T b F 30 4tk
ASEWAECUNEE | BES S 2 B ) R s OB I A 1
4 5 2 g, AR AR X 5 T AR AR T s &
IR o SRR AL R AL S AN AR A
16 52 FH DG JE R 3R 58 10 3 1 o, 3% I LA 07 % 4R i 5t
5 1 B v AT R A G R R T A R E . X
e 8 B AR 15 2 T SR T /0N B 0 A0 L B A R
o MR T RR 1 /N AR i A
22 5 B R 5 AR DL 3 i R n A R
3.7 AR - AORE SCHK T 43 BT 5 OC B B S PR 3R )

2 T 2 55 Wl T ik 30 B 1 A O AU R T —— R 4
SLC2A1,HK2 ,PFKP ,LDHA & SLC16A3 % , 7£ 12
e /N B J0T 4 T A 3R R KT B T R L X
AR 3 X 5 28 8 5% 9 [ 7 IL-18. IL-1a . IL-6 , TNF
() 22 3K 2 I 25 IR DG OG R 4R s W IR A O P 1 1 A
559 LIV ) I R B R, I B 4 AR T BE A K
Bl /N B 5T AR B AR 4 e AL b R R OCREAE T . LB aR
H RSCRRS TnkA Rk

it — 4R H R ALE AT T A5 R
14 # 57 R 5 42 40 B, TRUI 1 22 Tl el 0 o I A
5 RORE M2 1) B S . S5 AR BN AR R
WAECER 3555 SHE ) HIF-1a 5 NF-«B & ik Al
X . BARRE  HIF-1a 1E S 41 8 % it 48 5 07 14
F R TR R AL T AR
Ja 4% HK2 . LDHA 45 W 8% it AH OC 3 3 (9 3R 35, AT
5 A R X B S AN S IS N g ) . S L RIET
NF-«B {5 5 38 4% W 35 B0 |, o — 202 i R I+
W IL-18 5 TNF-a W 5% 5 3k 8 AR —— R I
XL IE S AL o ik 2 g S A [A] B HIF-1a
NF-«B 7 /N 57 240 i A 35 5 g B2 5 98 0 R i 2 72
o R AR O PR AR R RE R BB R R T TR
OCHHERE RN o BE DA SCHE 43 B 5 5% s R - R )
D1 5t RSB n A e
3.8 Qi & 4 A2 5 & AE 5145 40 ¢ mRNA ) PCR
Bk 5T R A B, B AR /N B IL-18 16
TNF-a . C-C #4 fb Il F it f& 2(CCL2) . C-X-C #afk
B f& 2(CXCL2) (A ¥ J M B 7 3(CSF3) 43 F
7 mRNA 2 ik 7K F & 3 L # (P<0.01), H RGS5.
PECAMI . Ifi. & N ¢ £ K A F B(VEGFB) 5 — %
b A & B 3 (NOS3) 48 N K 5 J8 4t i o) B A ¢
. 71 .
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mRNA ik /K F 5 3 T 9 (P<0.01) ; 1 5 #% % 24
Lo A, B R AL S AR A R B 4 TL-18.,
IL-6 . TNF-a.CCL2.CXCL2.CSF3 4> ¥y mRNA

F ik KO B3 T (P<0.01), H RGS5.PECAM1 .
VEGFB 5 NOS3 % N iz 5 Ji] 41 }g 2 BE AH & mRNA
FkKFIREE FIH(P<0.01)., WFE4,

R4 HEMBZAMNMCAOMRRBERRES REHRGHERX mRNABRI (3+s,7=6)

Table 4 Effect of Huanglian Jiedutang on metabolic reprogramming and inflammatory injury-related mRNAs in MCAO mice (x+s,n=6)

=&
24 51 /"Jk%l IL-18 IL-6 TNF PFKP LDHA SLC2A1 SLCI16A3 HK2 HIF-1a

g kg
BF A4l 0.99+£0.13  1.01£0.11 1.01£0.16 1.01£0.15 1.06£0.18 1.06£0.18 1.15£0.33 1.18£0.30 1.17£0.27
H IR 2 13.07+2.52" 11.40+£3.01" 9.30+3.64" 6.76+3.68" 7.9442.85" 9.73+1.70" 7.61+1.14" 5.53+1.46" 4.10+2.08"

I R TR A 1.82
A SEIRA 0.432

8.22+0.92%  4.73+1.26% 2.87+0.41% 2.41+0.36% 2.63+0.12% 4.68+2.70> 3.91+0.64> 3.74+0.35% 3.59+0.68%

5.61+1.85%  4.43+1.23% 2.41+1.34% 2.43+0.80% 2.58+0.67> 2.99+0.32% 3.61+0.47> 3.66+0.83% 3.56+1.29”

4 it

AT 5T B9 A1 8T 5 7E T 0 scRNA-seq, 76 41 iy
JKAE A8 7R T R R /PR A (/R ) 3ok 2 v /D i
JoT 4 B S 5T PR R AR g B AR AR . 5 G R
W J7 4 B8, secRNA-seq RE B8 K 1fE il $i2 240 At S A 19
SRk, DT I O M 2 g B AR . 45 R B
7 VR AT I /0N e Jo 448 B 4 Ak Sk 12 4 R 435 o 4 2
FEARY, TR B b I A 5 DAY 0 2 R

I/R g G 245 v 452 ik 1L 78752 5 v ) B 5 LB
e i I B B, A 20 250 pR T i g B AR AS0ORT A 4 b
A0 TRV, T BORE A B AT R A A . S
HETE RS T S AORNE FR ) BB L, 20 44 Bl K o 355
A (ROS) M7= A, 175 2 S AR I L 9 E i I 2R AR
E R VIR R I e 7 P PR A -~ Sl K i ST N |
IR 05 ) B A AR SR R Bk 2 A g
B VR AN T B ML 45 F 53405 , 18 51 % 40 i g 1 4R
WA e EEmE AR R RN R
P25 T e v P I T 240 R AR TH A6 1) T 38 2o A S
i T I APk B R Ak 7 A g Lk R A AR =X P T
H 1Y Warburg U, 55 0] UL T Iloeg 4 B, 76 4 ER
BE T ATH 1) T v R R A A AR Y
R B B, BT ORI D e S 4 4 TG A RLOR
FHAR 52 09 50, A I 32 22 5 3 195 5 % 1% 7 2% 722 3R B
RE o o AR TR 1% W T i B 0% TR B A= 1 ATP,
H AL A AT, 2L IR B B3, 4 B 7R b i XU T
1o BLAN O I e RE DG AR b ) 7 ) 34 R 42 1 455 21
JHL %) 3 T B | A OE BB AT A AR B AR AL AR L AT
HE— 2w g on R SE RN R kg 4E
s, PR A e g R A 5O TR i g AR % U0 AH
S W T A T g AR BE 0 A A0 D R RE RN
I 2% g oG B i A5 Bk M RE AT R AR S NI R
2 60 P i 1 a4 A% 4, 3% B0 B S O R A

. 72 .

FEAFAE o BTSSR T HIF- Lo 78 /)N B2 5 44 i A
PO e UE HK2 . PFKP  LDHA %5 ¢ S0 % i 2L 4 1Y
R T RO A R P O LR S A T
HEFLO ) R RIA M HK2 1] S8 L BEA Al A B iF
— i 4 2R 1 2B AR AR AE IR T TL-18 I s Stk
iRV B A FLR R 2 M B SR i ok ) s 1 S5 4
it 5 bt 22 45 005 R B A Ak, S B IL-1a  IL-1BIL-6 5
TNF-a 55 R AE B F BB, I b2 it 45 R A i
PRI 5 A B S R R A 2 RS . R
SCH B gY A I, HE ok 2 T 280 VR R
AL Bl o 2 A5, OF SR AR BT R BT AR A O A AR
PRI M 2o Ui ag o FCHLE ¥ B A5 B i /s B 0 Ak A
F B Bl it Bk T B RE AR AL R £
A5 I R FER ORI VERT R AE o PR 25 B
A A

NIRRT T VNN S U (7R N VAR
il 1 i A B4 WO Ty T AR B LR Tl 5 AR
PR FL W] AR o 22 00 25 A R 45 Ok AR JF B 4 T Rk
WA o SR, AR 98 AR X JL BT B8 ifi A B 44 4 FH 2R AT
B, HLAH DG SCHR IR B =, PR AE 3% 0 T i AN
AE SR IR B B b = AT AR T P 24
Ko ¥ T TR R LR 5 AR A R 4 O R
BT RR AR A H AP S B SE AL B R
% 3 — 2L W5, DA 4T PP A% 5 AR A ik 4R e 1
225 5 H AME . B 5L S 2 EHE WA R S
fiff 75 ¥ 16 05 A7 A0 I AR 02 4 A 4R R Y HK2.,
PFKP . LDHA % 55 5L [ 1) 3235, i 35 5 /0 1 bl A
% fife B i 2 1) /0 JC T 400 6 S0 7 b 8], 9 o) G i 45
F YA AL, I B AR 8 RE B3 10 o TR B, B 3% il 2 1
AR T /N B T3 240 M 1) B A w22 O AP 8 B R R A
TE ) R ARV AL A RO S e AR S . e
A, 38 b A0 M A3 B i — 20 R B, A R TR VAR T
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