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[(FZ] B8 ATFRMH2 (ME2) 5698 4 LR KA SR MR F 7 RALIT i 7 &M R G h
J (AML) THE#9VERAALE . Fik 65 A CSTBL/ON b M A aF M40, AL AR A F ., B
WAL BARF T IS, U3 R, Bk, Hhwih R T REF | REH IS C1498 20
(R IX10°A) H#& AML D RAER . I 8 RIT 45, W HALIT SR K 7 B AL 7 40/ R 26T M 4R AE
F30mg (kg-d) KFEHM, 81K, £43K; MEAFFA, BEFFTHRASLF DR TARKEF
754 (kgrd) R, 814, #5220 R, 5450 TFRH1 7. 14, 21, BREM DR b2EE
(Hb). G@mieitd (WBC); %BH28REMM, RAFTEHFLEMRTFMMIETEFEN; AXmiERE
M BLA R BT AR C i AR CDS' . CD4', AP HTHE @A (Treg) KT KBTI KE EENF
M SR EA (Gln) . JABER IR Fvh =A% 3 BB A B (NADP") Ao B Bl MR o — - BB B2 (NADPH)
SF; AT R FANE M P =B8R (ATP) % E; RT-qPCR HA& 0 A8 ¥ R 2 (ME2)
mRNA F & K F 5 Western Blot il B ME2 & & ik K -F o BR 5 af AR of ) rbde, RA /R 5E
14, 21, 28 R Hh K F 3 BAk, % 7. 14, 21, 28 RN WBCARFHFFH (P<0.05); % 28 R+ F 4
CD8'. CD8'/CD4 Ak, &4 Treg. ATP. Gln. NADP*. NADPH. ME2 mRNA Z R & G K-FHt&H (P<
0.05). LA MR Bk, & 540 A Ak F AL M 14, 21, 28 8 5 Hb K F 3 K,
% 28 R B WBC K -F It &5 Mok 5 B A4 57 2 KB 8 CD8 K FH &, Treg K-F KAk, ATP. Gln,
NADPH &% M4%, ME2 mRNA £ & 2% @K FHAL (P<0.05). 5@ %075 ARA RIS, $21. 28
BB AT b F, 14, BRI WBCH® (P<0.05), REANBRLF, FALFH
RERE ST AR 2 a0 BE R R 4G A s 7 254057 UL Ao IR A 7 TR AL T 4T JL K B W 40 Ao AR R AT 2 R
FR YRGB ML, E® MK FEF THRETAY ME2 R Firh BHMARMEE LS, TRFHTHC @R
TBESA, AT B0 AL ST BE AML UG .
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PR A B, AR CBEM, HEAER . g
4. WIEMBREREE . MRS it e E
TR 25 B AR YK T AR T ik UKy
SJFUCRMeE, AP ER, B AR Bk
BERI IR, MG RO SE ' Won, BRI A
AT AT 46 =5 AML 9 I PRI 250 S 8 5 XAy T 25 10 1Y
BB o AT LA ME2 MU A G, Rk
ARG YT AML (AT REVE FEALED, Sy LI PR R
FHERHESCIRARYE o ASHIFG 8 2o v ] s 2 Bl 2 B A
B 2A 98 TS B 23 O3 x4k ife, (e BREF LS . IRMY/
2-IACUC-2504-006.

1 #R5H®

1.1 5233 i4h e tm Btk

SPF 15 1 2 i1t CS7BL/6N /NERL 65 H, 7 ik
R 20~22 g, W FAb st AE B AR R B A7
FRS A, SEE sh W) V/F rTIES A SCXK (&) 2024-
0003, fr)F%F ] Be 2 2 B U Bs 2 0F 5 it SPF
RSPy, Fi22~24 °C, HILEE N 40%~60%,
12 h 2B IR, ROKABR, A mEE. BIEAML
Y C1498 W T B AR A PR W]

1.2 %

AR . MH6g, ®HE30g, LT
10g, HRE10g, 2K 1g, HERHO0.9g, MK
0.1 g, LLL2Gysing [ b Be 25 R 25—t
JREERE. MIH. EE, Luif. BEREERHKEPE
2 R 2R A — e 1 o v 24 1 590 S 4 = TC ) A 1 g/ml
MR, FLASEE . HE. MEhR. R
F 250 ml BOEBOMR T, F 105 CHEZERKE, &
o S BT (LS. 64478, Wil 25
FRosHD), TG AR FRER K BCH R 6 mg/ml TR -
1.3 EZ&XAE5E

DMEM & B85 553 (62% : C11995500BT) .
BAIMWE (595 10099-141) , HHEZ-HHERR
W (585 15140122), Gibco/ATl; T IBEYL R
5255 CO131) . =@M (ATP) i &
2450 S0027) . KHFERE AR IERS — AT RR s R 11
[NADP (H) | &a&EMAFE& (185 : BC1105),
PR RREMEARAARAA; AAm (Gln)
SRR & (185 BC5300), JbaiREsEFR
HABRATR; CD4sHtik (§8%5: 103107). CD3$L
7 ($85. 100214) . CD8¥LIK (185 155014).
CD4 ik (525 . 100559) . CD25 Hifk (155 .
102012) . X KHEFE A3 (FOXP3) Hifk (75 .

126404), Biolegend 23wl ; FOXP3 [ 1 il 5 2% i
5. 00-5523-00), eBioscience A Hl; it ME2 $T
& (485 . ab139686), Abcam /A ; ik RNA
FHGAF & (525 R6812), Omega Bio-tek 23 A ;
7%t & & PCR K Al & (58 %5 . QP-0101T) ,
FOREGENE A ®] ; £ H1 % 1gG — ¥t HRP {H X 9
%5 L3012), FE[ESABAH; $iB-actin (H
51 66009), Proteintech 22 ] ; W2 ik RT-PCR i
M& (1% : RT-01032), With gDNase /A F]; RIPA
SRI (25 PC101) . BCAKiAH & (585
ZJ101), LigHERGA Y e 25 R AT R A Rl 3 PVDF
i (485 . IPVH00010), Merck 23],

4 [ S E AL (B . XT-2000iv), H
ARVGRRLEFRA ] /NSRRI (B5 . Matx
VIP 3000) , Midmark 23 ®); K & 0L (H5 .
KDC-40) , ZEP R PRI AR AR il
AL (FS. BriCyte E6), RIITHAWESTFH
MR T 96 FLF#E PCR R (B 5. PP-96-HS-
1.C480-W), LABSELECT/AH]; SEHFZEE5E i PCR
{8 (#*5 . LightCycler 96), Roche/AH]; ZIREfk
FREWAZ RS (H5 . ChemiScope6100), i
AR A RA R
1.4 #HF*

AR5 IR R AML A C1498 =55 3 4%, 5
B PBS H R, S 1 KHF 100 wl A C1498 4ififg &
W2 RIS AR (B H 2y 1x10°4>) 7
VRS IS FJC G 4R R S i, B Ak b, 594
RIFUh 2k 3 KEHME A, I a5 B0 40 B %
(WBC) =20x10°/L, TS84 7 KR N WS/ NRIK
HEBEER A, B RN L b R A0 ) 20%
PLE, ARSI
1.5 Zh#smls FasyE

H 65 H/INEUCR FH BE ML 3275 43 0 25 U0 R
4. BRI ERVE AL, VEZYbIT AL, kT T
BeAfIrdl, B4113 1. RS AXTIRA s, Ha
K ST AML /N FRBE AL, S8R5 8 KIF LR, Pi 24
97 4 I U5k W O Bk A Ak T 4L /0N BRL 45T B e
30mg/ (kg-d) B RS, HAB3IHTS5ml/ (kg-d)
BRI K RS, BHAH IR, #EE3 R, R
Pt /N B BN R 3R T AR AT B B L TROERTE
. R TE T B A L)Y 4l BT LAk E
7.54 ¢/ (kg-d) WEH, HAh 34T AFAFEER
KR, BHLKR, #E821K, EXLRH 28K,
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1.6 MEIGARS 7%k

1.6.1 PR AR 400 FLBE 1,
7. 14, 21, 28 KHITCEE E S a4 00N U bk i
150 pl, W4 A sl i A IAS, Al i 2125
(Hb) . WBC K.

1.6.2 FHMEWFERE LRHE28K, KA/
FRIEIFA0FE, W JBCR B8, ik P 7 3RE
PRI BB BERE A FEAT ARG I o A 2H e 3 HU/)N
LB A POV SR M TR A e b, A R
B B 2 2 IR T . 10% &
W 72 10 min, FCH]H BB A0, 4235 min,
FHZERK NBE e — Mt shide e, BT e, BT
EAG SN DUk -8

1.6.3 FHTHE @ EEZX &N A4 kR
3HUNERCEBEREA, B 1x107 A B 86 40 i A5 )
CD45. CD3., CD8. CD4. CD25 i Hiik% 2 pl,
JAT ml FOXP3 T3 4 [8] 22 /6 FE W A 2 ml 5% B
BOF B, A2 wl FOXP3 ik, &k,
4°C, WH 40 min, WKEEETRAZ MR, W
=4 A AS I . CD4'CD25 FOXP3* 2 /I B 1 1
T (Treg) MY FEFRE . BHEICE M H Flowlo
V10T 537 -

1.6.4 ‘&% Gln, ATP. NADP #= NADPH 4~ % 4
AR AT LA BRI 3 H N BB AR AR
Gln. NADP' HMINADPH &, iz b % &6k A
ATPYREE, #RAE ™ HsF B0 S vl B BT o
1.6.5 RT-qPCR 40 A &% ME2 mRNA &5 4]
PR3 H/N B B RE A MR, ™A A IR A AR
G VLA FEEIUE RNA, I RNA MR, i FH 5L 1A
R B DML S, U 5% cDNA . KL il 419
KRR ZREOIRE] (4°C, 3000Xg &0 1 min), R
H=20, YRV &R . B8 95 °C, 3 min;
PEER (407 95 °C, 10556 °C, 10s—72°C, 32s;
Tt <k 60 'C—95 °C, 4315 sTHE 0.3 °C. LA B-actin
KNS, RRAE 27 A E TR A B R
HYARXT RIA T, YRR #HITIH—Lb B . PCRIY)
HERAEY TRKRMAIRA G, ME2: L
CTTGGCGATCTGGGTGTCTAT, Tt GGAACGATC-
TCGCTTCTGATACA, F=¥JK & : 180 bp; B-actin:
i CCCATCTATGAGGGTTACGC, T ilff TTTAAT-
GTCACGCACGATTTC, F=#KJE: 152 bp.

1.6.6 Western Blot s: 40 85 ME2 & & K-F 4
ZHEE 3 H/NEAE BELL Y, (i FH RIPA 24/ T 41
WA BT PE R L (8 BCA Al 2550 & I

AR RE o M L UKCRE B A B O S B
0. 45 pm B PVDFEE, SRJEHME2 (1:1000), B-actin
(1:20000) 7E4 CForalEaE % (12~16 h),
TBST %% G 5 FPi1gG — 4t (1 :5000) 1 h,
B OGS R Image J 1. 52 800400 52 HOR EAE,
THEHA X ek &
1.7 %itErE

K H SPSS 27. 0 Ge it 8k o it H i ks
A IESI UMM AREE (vxs) F£on, FEF
TN B R T 2208, WP LR LSD
Ko, 7255 Games-Howel 656 dFIE&
AEAE IR E (o ig) (M (P, Py) ] 3
/N, FH Kruskal-Wallis Bk FIR 56 . P<0. 05 A2 74T
GiiteEiE s

2 H£R
2.1 &) ZAARFE RSN E 2 Hh, WBCK-Frhdx
R, 2w, SN B[R HE i, 56

14, 21, 28 REFHAS4L/NR Hb K RAL (P<
0.05), BRVUZ4byT 2 AR IS I Bk G Ak IT 4158 14
T, HABHSE T, 14, 21, 28 KM/ WBC
KT, PEZARIT LSS 14 K WBC K- AR
(P<<0.05). SEIAYLL R AA] b, Pa2yfbyr 4l
AR TR A ALIT AL 14, 21, 28 RAJ/MEL Hb K
FHFEAL (P<0.05); #4259 T B4l s 14 K at
WBC /K- REAL, 56528 KEF WBCIK T (P<
0.05) . 515%E I al Rt a] He e, P 254kyr .
ERTE T B A AT RS 14, 21, 28 RIS Hb K -3
FEAK, 55 14 KRBT WBCACEREIR; PUZifhyrdl28 X
Bf WBCREAL (P<<0.05). 5VH254ky7 4 [R] s ] Lt
B, 521, 28 REFIRERIE A RTT 41 Hb s
%514, 28 KHFWBCTHE (P<<0.05).
2.2 BWDRBEHMARRELERILE

EI17R, 28 IO BRALBE T A ULEe 21 it iR 52 R
WY, MR R G, By TR RS,
e IR, BE 225 M RURS I AR 5k 43 2~5 it
YU, RN SR A R, B2
AR T 7 LB T ] WL 3 3R A 1 DR s R D |
K, Eiheiimir, e amihek, F
WHAEYPRE, Miaie /b, Bl asRE S, Bk
AL LA S 25 W A B R SRR A, SRR A R
TR R B 20% DL b, FoR R OR G .
V25407 RS T 16 B AT 41 AT LR it 40 A%
B S 1M1 5 S B s i R Btk A G i op
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Fz1 KA/NRAFEBESNE L Hb K s
Tablel Comparison of peripheral Hb levels among groups at different timepoints (g/L, X+s)
20 53] LA EADN ENDN 14K ERIBN 5528 K
2% 0 R4 13 163.40+11.35  139.43+14.55  140.50+18. 63 141.75£17. 97 155. 75+8. 30
HEARIH 13 161.60+12.24  133.70+19.75  104.40+12. 14" 116. 50+14. 15* 109. 75£16. 56"
TR A 13 165. 60+6. 19 144.10+19.23  109. 20+14. 52¢ 104. 60+14. 127 113.20+4. 15%
e AagZi) 13 158. 80+5. 50 132.10+15. 01 30.20+8. 61 Y 27.50+13. 83" > © 45.00+4. 559 ©

TR T B ALY 4R 13 37.70+18. 267 45.70+20. 820 P D 63.80+7.98" P ®
. Hb, IMZIEM.
a) SRR L, P<0.05; b) SHEIAFERE R, P<0.05; ¢) SHGREITAREIRELE, P<0.05; d) S5vHZifkyrd

[AIfIE] g, P<<0.05,

161.40+10.38  139.70+15. 69

R2 ASUVNEUSTE I E SR 1L WBC /K- H A

Tablel Comparison of peripheral WBC levels among groups at different timepoints (X10°/L., x+s)

24 5 g EADN ENDN 14K ERIDN 5528 K
75 R 13 7.50+0. 91 6.75+1. 18 8.70+1. 57 7.71%1.23 6.73+0. 43
FERIZH 13 7.36+1. 04 21.52+3. 18" 23.75+4. 24" 5.33+1. 137 2.37+0. 45"
Wk 7 2H 13 8. 16=0. 94 20. 410. 97" 13.79+1. 27 4. 80+0. 48" 4.7420.21" "
[ET AagZ) 13 7. 48+0. 77 21. 81x2. 37" 5.78+0.93" " ¢ 5.27+1. 117 3.10+0. 579V ©
WERTE T ALY 13 7. 62+0. 77 21.41+1. 64" 8.33+1.32" 9P 5. 3420. 75" 4.7120.507 V¥

i WBC, 4t
a) S FXIRARB M LE, P<0.05; b) SHEIAFRE R, P<0.05; ¢) SHEGREITARBRELE, P<0.05; d) S5vH2kyra
[RIfIE] g, P<<0. 05,

LR Zi!
W R Son e R A AN .
B £4U/NEEBER R B s R (x80)

Figure 1  Gimsa-stained bone marrow smear pathological findings for each group of mice (x80)

s T B AT

i 1) B S MUFFIRAZRL AN, [ i ] DA, A S ok CD8 KF-Jt 5, Treg K-FREME (P<<0.05), {5k

A, o5 R A B 5% LATR 4R R S S 2%
fitt, JFEPA LR EES.
2.3 &L/ FHCDS' . CD4'. CD8'/CD4’. Treg
K e

T3, G x A g, B4R RS
CD8". CD8/CD4F#AE, Treg/KFETHE (P<<0.05).
SRRV LA, BRSO B A AT AL B B

BT AP 2540y 7 4/ BRUEHE CD8' . CD4' . CD8Y/
CD4" Ml Treg /K V-2 TG F- X (P>0.05),
K2 T L/ B CD8' . CD4*. CD8'/CD4" il
Treg /K22 ARG 24 XL (P>0.05).

2.4 &) R F#ATP. Gln, NADP', NADPH
HEIER

K4, HEEXIRA R, BB AR
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R3 FA/NEEHECDS

. CD8'/CD4" | Treg /K FbA:

Table 3 Comparison of bone marrow CD8", CD4*, CD8'/CD4*, and Treg levels in mice of each group (x+s)
2H 5 LA CD8"/% CD4'/% CD8'/CD4* Treg/%
25 HX HRZH 3 13. 02+4. 50 9.16+1.93 1. 46+0. 58 2.03+0. 60
AL 3 6. 55+2. 20" 9.93+3.75 0. 67+0. 18" 2. 7420. 52°
GG 3 8.65+2.45 12.33+5.93 0. 82+0. 38 2.26+0.70
U AT A 3 9.69+1.23 10. 42+4. 16 1.010. 27 2. 12+0. 59
TR Jr BRA AT 3 11.51+1. 73" 11.59+3. 04 1.0120. 16 1.980. 18"

e Treg, WA9METIHREL4HMI

a) S5 XA A, P<<0.05; b) HELAEIZH LA, P<<0.05,
R4 BH/PEEEEATP, Gln,

NADP' . NADPH % 12 L%

Table 4 Comparison of ATP, Gln, NADP*, and NADPH in the bone marrow of mice in each group (x+s)
) ATP/ Gln/ NADP*/nmol - 10* cells™, NADPH/
45 AL . o
pM, M (P, P.) pmol -mg prot™, M(P,,P,.) M (P, P,) nmol - 10* cells™, i+s
EEPS LS 3 34.43 (31.60, 38.11) 0.01 (0.01, 0.03) 0.39 (0.35, 0.42) 0. 16+0. 05
FEAIZH 3 171.18 (153.06, 193.82) * 0.21 (0.12, 0.42) * 6.15 (5.38, 6.76) 3. 040. 78"
Tk A 3 116. 83 (106.27, 127.40) © 0.06 (0.04, 0.08) 5.53 (4.20, 5.65) 2.26x0. 72"
[EEp Aag:| 3 54.39 (50.71, 58.76) 0.07 (0.04, 0.08) 1.93 (1.57, 2.17) 0. 96=0. 29" '
WERWE TRAATH 3 47.11 (40.18, 52.06) " 0.04 (0.02, 0.05) " 1.90 (1.61, 2.16) 0. 85+0. 41"
T: ATP, =BERRIRTT: Gln, AEMENE; NADP, JHBERGIRIIG R RBERAIEG ; NADPH, JHMEMIRISIG 1 MR

a) S EXTHRA RS, P<0.05; b) SRAIA L, P<0.05; )

Ji 45 %6 ATP. NADPH & H7KF 34+, BIALZ
H#E Gln, NADP &R THE (P<0.05). SR
ZHRERIE T A LLER, VE 25T AR TS
167 20 NADPH & st BRI, (P<<0.05). BRI
FEAAITA ATP, Gln & BIME TR (P<
0.05) . VG Z54ky7 4l M sk i Iy Bk A AL yr 4l ATP .,
Gln. NADP'FINADPH & & 22 B ¥ K4 it 245 L
(P>0.05).
2.5 &8/ K BB ME2 mRNA Z& & K- o
s, HSEAX R, A4 ME2
mRNA S ARk E BT (P<0.05); fl5kiE
ITBEAALI Y40 ME2 mRNA Sk RIZH A, ME2

S5 AUUNETBEME2 mRNA S H AR KT HA
Table 5 Comparison of ME2 mRNA and protein expression

levels in the bone marrow of mice in each group — (¥+s)

20541 FUEL ME2 mRNA ME2 ST
Fiki
25 HX IR 2 3 1. 00+0. 00 1.00+0. 18
HEAIZH 3 1.98+0.99" " 1.450.29" "
(DGACWE: 3 1. 52+0. 53 1. 4420. 35"
(e g 3 1.07+0. 25 1. 19+0. 02"
TR Iy BeA Ay 3 0. 98+0. 33 0. 7320. 25

e ME2, SRR
a) HEEAXNRANLE, P<0.05; b) SiMakE TSI 4H
tb#z, P<0.05,

SaRiE AL, P<0.05,

AR R B R TR | RIE A . gtk
I (P<0.05). #5240/ BUE B8 ME2 85 ik A
y_[]_ﬂlz—;] 20

5
& @%~@vﬁ%&
% Ny M, A
A S A
ME2 ‘ L N s |5k
B-actin S i 42KD

T ME2, SERERRG2.
B2 252/ EUEHE ME2 25 UK
Figure 2 Electrophoresis of ME2 protein in bone

marrow of mice in each group
3 itig
RAEIGRFZBL, 7Dk AMLIE)E TriEs: <

WE” “RETTT 25T CIRAURT SEEWE, BURER
G 2BERER Y, DURIRTE X . BERE Ak,
WEAAGIL, Nz 25 st , RO BB A
[, IEB LA RIS, RISk, KA
5 A, BRI RERE bk LR
L, K. #E25 . dE R AML 2825 4E @ i Al o
WERE TR AR . I AR i FLLA A |
Eﬁ Med, Hrh e URAEE, #ERXMEEE, B
IR REMR I, W§\$ﬁ~m FE, FHECHR, 1k
%@m;ﬁUﬁﬁ¥ sEES AT, A2
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SR IERZ T WG, Borh i, #MERE
BIEA, EEEMONPT R . ASHEIE P AML £t
— 2k 24599 Rk B IR Ry BEPE X B2 )
C1498 #EHLAY C57 /N UL HY by 5 # UL B BF 5% AML A2
JERRERL Y AMLYRTE I, A AL 11,
Sy B RGER . 5 IR ST IR 2O
Bl 110, AR R i A R P e S I
RN EZ REIR . AbIT 5 B BESR I Ok
PR TG WS hriE . 53 o8, FDBE M 7Epe i i 7]
i 5 51 4 i 40 s b 2. AR SR o, P
254k T ARG 7 A AT AN R B B IE A2
SRR SERE T, WBCITHEUE 25T 7 K F5er%
%, FHAEREE S IEE N, JoikE— FRAR 2R A0 i
Bz s, b, MRS IR T 4L T 2k
72 /NER Hb K, (HAS I8 31 B 3Tl (4 K
UESE R 7 kA AT BAA B AT RO

B A R e A R R R e T R A P S
filh, M =R (TCA) IS A & N 1Y 32 ZE X
al v, AEBENT, A A T ORI TCA 1§ R
I R ATP A= R ELA RSO R A, S B
I 975 20 3G 5, BE TR 22 U ) S e AN . i AE
AML & % 0B BE A E A v, 3 i ofil S 1 3]
WedR, SRtk if, ATPP A RFIHEFL, &K30H
BEATEAL A ZRAEL . Sy si JORE . I,
PR RE AR T DUBE i s A0 04 R £ R R B
%, PRI T, AT 5 BB S OR B
FMEA, RGN, M % B i 4 i
By ki, M AMLTUS . T 40 e R 5 0%
O I B A T A0 AR S A A LA JE AN T
LI CD8'/CD4" g 2 = 1Y CD8 4 L FE 1 T bk 1 40 Jfd
fen FE IR, B b B 1] I 20 A 3 AR
CD8" TH#RELAL " AF5E "7 BB, Wi it 5 4
PR 25 B 2R T CD8™ Tk A I RE, BST
YMFESS o BRULZ AN, 1 I 20 i R 5 A1 i X
Gln FIEC A A P 100 5o S 1 e B A K 240 L PN &/ A
32 B 1 2% A U 2 5 1) 0 28 AN A T Y O i P
0 IR AR IR T B A S A
WZERIIR TCA PG I, ATP A i 7, 1 CD8* T
e AN RB AN R, HE TS BOERE T AL AR Bk
I ZAF PR " B BET Treg & 8 A
HAEA > ABARE TR, Treg AT H 3T CDS 41
BEPE TR LA Sy SO . Pl S i 52 . 7 1k A
PE L ALK 2 T AR AML B8 A B
Treg (5 9% = FHAL, RN CD8™ 4 EE 1 T bk 2

Y. Thl FESE B IHAER I, X FhE 56 s hhe 2
T EAML IE R R FDIR S L AR5 BUN B
BESEAT A K S R T 40 R ARG 45 R
N, OERTE 7 BA ALY 41 B8 N ATP. Gln,
NADP' Fl NADPH 7K - A 55 0 41 b 25 P AIK, B 4
CD8" T Itk EL 4 M Lb 491 8 25 i, Treg 20 A 451 i 35
FEAR, 2HIE B BE e il n fay, (545 HE oA n)
IEH B . SR AR he o 3 1
1 G 2 4 i s fe i AR 2K AL, FLCD8'. Treg /K F
S ATP. NADPH & &t S#HIZH 22 e ge 127 X
PR ol i 2 T U7E 2 1 AML B B8 I PR 885 46 i
VEABR . P AbIT B AERE K NADPH & &, {H
Xf Treg S5 G e M T FE bR 0 G [FIRE R B3, JOme it
A7 A Y 5 e E ARV 4B, T RERR T
WiAk2E . BEA 2540 CD8 TS, Treg. ATP. Gln,
NADPH B4, 2 W] v 2558 Bl AL 7 AT P[] ol 5 92
TS S PR A, K B e e AR AR A
P EE RUE S R T 7 B G AT T R el AML -
TR AL, T R RERTE A BT e IR AML
G g ki S ARG T G A R AL S AR R

ME2 J2&3Z p53 1 ¥ i QI OC s i, ME2 i =
APTE — BRI G, P E-E R &
M BN -1, AR 3E pS3 BRI iE Ak IRl
BT L Bl ) T AR B ARG SR, IR RS
Fe T B 5 S - Lo MRS I W 1 A, I AR
- T IE R, A BN AN sE T
ME2 3K 2fj TCA 1 ¥4 i 17 fir 5 SO FR HE R o - 15
TRFEW, F R REHOMER T, M CD8 T
WREAE e . [FEE, ME2 g # kil g ps3-4a
ZANM M 1 (MCLL) il gori R =, M
M T T P L0 4 M ALy i 250 . ek, 4EHF ME2
ik 1 A IE AR e T HZRIBIKF-, idid
o T ME2 (14 A% 355 2 g 42 1 i 41 I 1 1 i R A
20 R, ME2 7E b F i rh B R0 7 .
ABIFFE X 45 41 AML /N BUERE 9 ME2 mRNA J R 1
HOEHEATR I, &5 5 % PRA AU 20 ME2 mRNA K &
2k K F B, $E78 AML 8677 70 AR i 5
Witk R T S AL T A ME2 E UK S
BRIZ 22 R Gt X, MakiE kA ey 4l
ME2 23k i R AR 20 e 45 220, Ui A ks
FEBCE AL AT BRE R ME2, 24 1E s AH AR g
aFE. HICIESE, RN R R A AT T g
i I A ME2 K-, a4 24 1 B8 S e 1 Qi £y,
PEmT AMLAZIEIFEH
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ZE LR, TERIE A AT AT e o T s
BE ME2 2 F1KF, M AML B 86 18 35 BE 1 55 4
B BE T A0 MO A A, 2 1E AML B 86 ez 1L
PR, BOEBOR TS o EARHIF ST 14 A X SR o5
B b U S AT IOE, HORRE AR 5T AML 40 Jifg
M BE R A AR R i, AR — 23 o6
S A BIEST L TR AT AR A S 66 1 5 200 L R
G A AL 22 18] ARG 58 4 EA T UR ABIFSR .
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Effects of Weicanging Formula ({%7%%i%77) on Malic Enzyme 2-Mediated Bone Marrow Immunemetabolic
Homeostasis in Acute Myeloid Leukemia Model Mice
FAN Chenyang, YAN Lixiang, HAO Xiaogang, ZHOU Xinli, Reaila Jianati, GUO Yifei, ZHU Gengda,
SHI Zhexin
First Teaching Hospital of Tianjin University of Traditional Chinese Medicine/ National Clinical Research Center for Chinese Medicine,
Tianjin, 300380
ABSTRACT Objective To explore the potential mechanism of Weicanging Formula (f#%%%3% 77, WF) combined
with chemotherapy in treating acute myeloid leukemia (AML) based on malic enzyme 2 (ME2)-mediated bone mar-
row immune-metabolic homeostasis and . Methods Sixty-five male C57BL/6N mice were randomly divided into con-
trol group, model group, WF group, chemotherapy group, and the combination group (WF plus chemotherapy) , with
13 mice per group. Except for the control group, mice were injected with C1498 cells (appro-ximately 1x10° cells per
mouse) via the tail vein on day 1 to establish an AML model. Starting from day 8, mice in the chemotherapy group
and the combination group were administered with cytarabine at 30 mg/(kg+d) via subcutaneous injection, once daily
for 3 consecutive days; WF group and the combination group received WF at 7. 54 ¢/(kg-d) by gavage, once daily for
21 consecutive days. On days 1, 7, 14, 21 and 28, hemoglobin (Hb) and white blood cell (WBC) levels were deter-
mined in each group. On day 28, Giemsa staining was used to observe morphological changes in bone marrow cells.
Flow cytometry was employed to detect the expression levels of bone marrow T lympthocyte subsets, including CD§",
CD4", and regulatory T lymphocytes (Treg). The contents of glutamine (GIn) , nicotinamide adenine dinucleotide
phosphate (NADP*) , and reduced nicotinamide adenine dinucleotide phosphate (NADPH) in bone marrow were de-
termined using visible spectrophotometry. Adenosine triphosphate (ATP) concentration in bone marrow was mea-
sured by chemiluminescence assay. The mRNA expression of malic enzyme 2 (ME2) in bone marrow was detected by
RT-qPCR, and the protein expression level of ME2 was determined by Western blotting. Results Compared to the
control group, the model group showed decreased Hb levels on day 14, 21, and 28, and increased WBC levels on day 7,
14, 21, and 28 (P<<0.05). On day 28, bone marrow CD8" and CD8'/CD4" levels decreased, while Treg cells,
ATP, Gln, NADP*, NADPH, ME2 mRNA, and their corresponding protein levels increased (P<<0.05). Compared
to the model group, the chemotherapy group and the combination group both exhibited reduced Hb level on day 14, 21
and 28, as well as the increased WBC level; the combination group showed increased CD8" level, decreased Treg,
ATP, Gln, and NADPH content, as well as reduced ME2 mRNA expression and protein levels (P<<0.05). Com-
pared to the chemotherapy group, the combination group showed significantly increased Hb level on days 21 and 28,
and increased WBC level on day 28 (P<<0.05). Bone marrow smear pathology revealed that, in the model group,
myeloid blast cells exhibited cytoplasmic vacuoles indicative of abnormal metabolic activity. In contrast, both the che-
motherapy group and the combination group showed large numbers of metamyelocytes and band neutrophils, with only
a few immature granulocytic blast cells observed. Conclusion WF may improve the prognosis of AML when used as
an adjunct to chemotherapy by modulating ME2 expression, inhibiting metabolic energy competition within the bone
marrow microenvironment, and reshaping the distribution of T lymphocyte subsets in the bone marrow.
Keywords acute myeloid leukemia; immunometabolic homeostasis; malic enzyme 2; bone marrow T-cell subpopu-
lations ; Weicanging Formula (%35 77)
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