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[ Abstract] Background and purpose: Signal peptide (SP) is a short peptide chain at the N-terminal of precursor protein, which

can regulate the folding and transfer of precursor protein and plays an important role in protein secretion. In recent years, significant
breakthroughs have been made in the treatment of leukemia with CD19-targeted chimeric antigen receptor (CAR) T cells, and many
achievements have been reported in the intracellular domain modification of CAR structure, while the N-terminal SP of scFv presents
less progress. The purpose of this study was to investigate the CD19-CAR expression of four different SP on the surface of T cells
and their effect on the killing of CD19" target cells. Methods: The CAR vectors containing four different SP (SP1, SP2, SP3, SP4)
targeting CD19 antigen were constructed by gene synthesis and molecular cloning technology, and then packaged into lentivirus. The
obtained lentivirus was transfected into T cells. The transfection efficiency of the cells was detected by flow cytometry, the killing
effect of the cells on target cells was detected by calcein release assay, and the secretion levels of IFN-y and TNF-o were detected by
ELISA. Results: The recombinant lentiviral plasmids with four different SP were successfully constructed, and the four packaged
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lentiviruses were transduced into T cells. The results showed that 20.76%, 22.29%, 31.57% and 38.42% of T cells expressed CD19-
CAR (named as SP1-CD19, SP2-CD19, SP3-CD19 and SP4-CD19 cells, respectively), respectively. The killing effect of SP4-
CD19 on CD19 tumor cells was significantly higher compared with SP1-CD19, SP2-CD19 and SP3-CD19 cells (P<<0.01), and the
secretion levels of IFN-y and TNF-a in SP4-CD19 cells were significantly higher than those in SP1-CD19, SP2-CD19 and SP3-CD19
cells when the effect-target ratio was 10 to 1 for 24 h (P<<0.05). There was no significant difference in the killing effect of CAR-T
on CD19 negative cells K562 among four different SP (P>0.05). Conclusion: The transfection efficiency and killing effect of SP4-
CD19 cells on CD19" tumor cells were significantly higher compared with SP1-CD19, SP2-CD19 and SP3-CD19 cells, which laid a

scientific foundation for the optimization and efficient clinical application of CAR-T.

[Key words] Signal peptide; Chimeric antigen receptor; CD19-targeted chimeric antigen receptor T cells; Anti-tumor in vitro;
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Blobles ' 75 —IRHIFE b S BT A LI 2 1 o
HAWEMAES, BMF5 K (signal peptide,
SP) , fFil i SCR e, gl T fFS
i, U A B G iUs Y e pa] )@l SPa
— B AR T AR S FIN-U (455 IEE , BEAS IR T AL
TRE A RIS MR, BF9E 1 £, R
girh, SPHEG, FMNEEENGEBIEFIZRIL RS
WD RN T oI, GNZFHIAT I . FLIRRATIE . L
RIGHTE . RIGFFIESE . BRILZAM, SPIR) iz M H
THERILERG, MR RFFRE RS R A
TRBERFRIK RS . g nl W, SPESE Y
i R E WO A, SR
Yr2ERiR, RACSPIFFIG T4 5 AR AR 1 9 5300
i MG EAA R PR

HAPURZARTIHREL 48 ( chimeric antigen
receptor T lymphocyte, CAR-T ) K Zi# 455
FAEY AN TR SER A, B 50 ) R 51
PR 0 B HUR R R A AT A8 X (single chain
antibody variable fragment, scFv) F37EBRE T
AR T, T AR PR R g A
IRENAYTIEAE R H 1. CARBYFEREE T HH 46—
AR AR OGRS & X Gl H R IR ThuR b s 45
G X scFvE )« — PNEIMIAMEEEIX . — N
BEX A S X AR Ay
S MR SEREBUAR T AL PR 10 5B, bk
HscFv ( ik FEEEE T AR X ARG 8 H ) k.
scFvHTYSPXT H B IR U N H L, scFv YN
SPHA =45, JFH 570 H ISP AAT A
AORAE DR BUOK PR iER 0 (hIX ), HN
Ui B A A MR Z R R AL (nlX ) o Cumfil|3EAER

FRAE o, (CIX ) A= LR34 75 A e T 224 14 iy 2
FHERRIREE, LA/ R AR FE . scFv
— B 5MgEhREs A, Bt sl & TSIk IE
SEAIN TR TN s . SPREMRE B
CARTETHHMI R M AYZRIL, P, XFSPZEHy it
FTRAL R R R 4R 2 CARFE AR P I F 1
ARWFFELLCD19 N CAR-TIGIFHE A&, @ity
FAFPARFSPHICD19-CARF A # A, WFFT4FNA
AR R [ SPXT CAR-TH; Ye s R iy 52 m, IR 40 3F
HXFCD 19 BAPE M Je 40 B i R A ROR , ks IR A
I7 2R LA I (11 (acute lymphoblastic
leukemia, ALL) fEHEHTICAR-TIRYT TE.

1 PPRHRIDT
1.1 #fatks EZiLF

ANIEEA01293T . K56241 il 22 FINALM-641
i R B0 [ S [ MR R SR AR 0 ( American
Type Culture Collection, ATCC ) , K562-CD194H
Ji 22 S DU IR AR VIR IR A R i, Kl
FF A DHS /B 52 25 R 5 i e e L R 0y
ABRAAE]

185 5 2 1A # A BRD-PTK -Kanlg [ 5
HILEYRHEARA R ( AFTE IR ) |
18 995 75 402 3 A pMDLg/pRRE . pRSV-RevHi
pMD2.G¥Ilg {35 [E Addgene/> A, K kL
R &0 B I E Axygen/ AR, IR |
DMEM-Basic, RPMI-1640k555 % %0.25%HY
Trypsin-EDTAYI [ 32 [E Gibco/A F], PE-Labeled
Human CD19 Proteinlly A b 58 5 $E 0 Y Bl
HAM/AH, 7-AADIE [ 2 EBD Bioscience
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NI € & NS I Y TE DA X S =5 AT
A BR/AF, Human IFN-y precoated ELISA kit
(Cat:1110002 ) #1Human TNF-a precoated ELISA
kit ( Cat:1117202 ) ELISA &1 H FHIAFEN
YRR A R AR . SEAZ RS 1) th s
FHEYIRHA BRA A6 8.
1.2 AMARRESPRICD19-CARS FRIIEIT
CD19-CARZF 7 ) HLBEHL 1A Jr BOoR IR T

GenBank: HM852952.1, #4HMu4heiCD19-scFv
(E&ESPUTH ) . BSHEIX . 2 N S 3 A
FCD28. 4-1BBMCD3UKIK BB, HRAG5E
HCD19-CAR A B, CDI19HLJRIscFv ] 7640 ity
B B E RN . R SR AR K SP2 |
SP3. SP4##:CD19-CARH A KYSPL, Hin]f4
F & ARISPIICD19-CARSN T SPIFEFI N 1
N6

®1 SPHZEBRIMEERF IR

Tab.1 Nucleotide and amino acid sequences and sources of SP

Sp Sequence Source

SP1 ATGGCCTTACCAGTGACCGCCTTGCTCCTGCCGCTGGCCTTGCTGCT Human CD8a
CCACGCCGCCAGGCCG (MALPVTALLLPLALLLHAARP)

SP2 ATGCTGCTGCTGGTGACCAGCCTGCTTCTGTGCGAACTGCCCCACCC Human CSF2Ra

CGCCTTCCTGCTAATCCCC (MLLLVTSLLLCELPHPAFLLIP)

SP3 ATGGATTTTCAGGTGCAGATTTTCAGCTTCCTGCTAATCAGTGCCTCA

Mouse light chain Kappa-K32 precursor

GTCATAATGTCTAGAATGGCC (MDFQVQIFSFLLISASVIMSRMA)

SP4 ATGTACAGGATGCAACTCCTGTCTTGCATTGCACTAAGTCTTGCACTT

Human IL-2

GTCACAAACAGT (MYRMQLLSCI ALSLALVTNS)

1.3 HFEAFARHEFRFSPHPTK-CD19-
CAR #fk

i o B A AR B F S K/ R T92 bp i
CD19-scFv/¥4, f145SP1. VL#%% . Linkeri%
FRRIVHESE . 1EAh, JER GRS 21K/ 804
bpfI LS, fUdfhinge . HEHIEL N FCD28 .
41BB M CD3E5 4544 .

ML EEPCR HOK, F FRWBF A%,
3#|CD19-CAR R B, KJafHHLI%CAR-F,
CAR-R (#%2) , ¥R EFTSPINCARN

Bt HER2M51WF 9 53 9 14 B R 5 i SP2
SP3. SP4, fliH A HIE R EWE , K554
T SP1AJCAR F B 3% #2 B n] $R 455 43 AR [H] SP Y
CD19-CARF Bt Ffif5, iEidBamH I FlEcoR I
B U], 0 o B 1 AR K L 3% 42 R 8 R A
#HAKBRD-PTK-Kan. &3R435 & 47 SPHY
CD19-CAR H 284k, BEISP1-CD19-CAR., SP2-
CD19-CAR. SP3-CD19-CARFISP4-CD19-CAR,
IR R R ak o

F2 51575

Tab.2 Primer sequences

Primer name

Primer sequence (5'-3")

SP2-forwards
SP2-reverse
SP3-forwards
SP3--reverse
SP4-forwards
SP4-reverse
CAR-forwards GACATCCAGATGACCCAGAC

CAR-reverse

GGATCTATTTCCGGTGAATTCGCCACCATGCTGCTGCTGGTGACC

CTGGGTCATCTGGATGTCCGGCCTGGCGGCGTGGA

GGATCTATTTCCGGTGAATTCGCCACCATGGATTTTCAGGTG

CTGGGTCATCTGGATGTCGGCCATTCTAGACATTAT

GGATCTATTTCCGGTGAATTCGCCACCATGTACAGGATGCAAC

CTGGGTCATCTGGATGTCACTGTTTGTGACAAGTG

GGGAGGGAGAGGGGCGGATCCTTAGCGAGGGGGCAGGGCC
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1.4 ZHREEESR

&5 10% 05 2F L3 ARPMI- 164015 78 3L 15
FEKS56240 00 %5 . K562-CD 1940 il 2 FINALM-6
YA AR . HEK-293THI A H: 5= 1 H & 10% Mk 4
MiE# DMEMR: L, JEACT A0 M ks 5700 H &
1 000 U/mL IL2. 1 :1 000AYHEPES 1M, 1 :
1 00048 R BENE Y TexMACS™ GMPHE 3t 2
i 3 Ao S i B8 e B R R R R A R AR K, e
WAEE300 X gB5.005 min 400 s, RIGH
2X10°~3 X 10°4~/mL AU RN 953, &
BRWATH AR E T37 °C. COMBU KR S%IrI 40
JuXEFEA AR
1.5 BRENER. RERBENE

FIHEIMIE W B AR RS, HIBWRERE
R ApMDLg/pRRE. pRSV-Rev, pMD2.GHl
M T IR R 4 . FHPEIRE YLvk i 18 W 2
St ARh TR SR YL HEK -293 T4 L, 5 YL H 4 Ky
12:10:6:5, SRJ537 C. COMMBUIE 5%
IR FRAE R RE 9272 hEURE LI, SR A
BLDIEIE TR AR o W . R 6L, BEAL
Hi5 X 10° " HEK-293 T4 g, AL HMA0.5 .
1.0, 2.0, 5.0, 10.0 pLEYHGHE, IFn A REER
(polybrene ) , fFEHIMREEHS ng/mL . Jfix®E
BHPEXT R, 72 h)5i# L PE-Labeled Human CD19
Protein i 2041 AR KM HEK -293 T4 Jitd 54 454
IR RN . R SRR E2 41T
fL, FTEEE3 K,
1.6 [BREHSTHMRMBECDI9-CAR-T

W N LS R e A M AR KA L, B
FRCH AR RR D R AT A, T efLak b
PR GY S B0 T ST T EEM A S 75 R 48 W 1)
i, fMiPolybrenefdi HAG k5 ng/mL; 37 C
FHEIRT4h, BN FRIE B E W R IR
1.7 RXABRARENERSBLTHEERE
CD19-CARKIFR %

WA > 5 X 10 HG YL 5 2wl 2 T 42 38 11
A M T A Y, I BEHOR G 8 sl R Ah 2 24
YRR B B 1 BR 4 o A 1~2 mL it 2 4t g
A JiBuffer ( PBS+2%~5%FBS, FBSHEIF4HfMIT%
PE) , 300Xg, BS05 min, 4 FIEWR, EAE L2

i, AR AR Bufferfit il 4 TR BE 1 YL (1,
Yok, FEBRRED AR B, BRI
BT, 4 CEBEY30 min. fiITA1~2 mLi
AANMEA HBufferZe 144 €5, 300X g, 5 minf.ly,
FAwi VW, ERE VR, 2 uL 7-AAD Pilk
(FRBELLA 1 2 100 ) T 0.2 mLi 40 A I Buffer
HE AN, 2~3 hZ NS BTN

1.8 HBEZFEEMERMZMHSP CD19-
CAR-THIZHRE S 1%

PAT. SP1-CD19., SP2-CD19, SP3-CD19 il
SP4-CD 1941 MUAE R38R A,  FHAEHE A0 A Ry 9258
CDI19NALM-64fifl 2 FIIK562-CD1940 ML 55, FH
PEEZR M N A FEIACDI9RIKS62AMIE 2 o KR 2 i
Hcalcein-AM Fric)5, B HAZM FUIRKI6FLEL#
B (100 pL/AL) , HFEE R X 104 /mL,
EBUR100 pL/AL, AFIZEELE (251, 51,
1: 1) WO A AT Rz FL A, Fess 3Rk R H
5% IMIEIPBS, WE : FHMXTRA (A
S ) AT REZE (A PBS ) , 41351k 4
ML, 37 CAAEEFATIRE3 he Fr96 FLHRTE
HIR R 700X gB4.0010 min, KEASLHETA R G
585 2T IR 96 F LA FilhR 1C B X I LA . 4
SR E AL PRI 48520, KADLIEK
53025, RGO, AR50 AR 20 B
PERRIELL T AL R EH (%) =
(ST EAE-BAMEXT IR G ) / (Fo KRB
DO CE-BIPEXT R DO EE ) X 100%, LHE
3.

1.9 ELISAX#&ME#HSP CD19-CAR-TH
IFN= yFITNF—af 435t 7k

BUS B ¥R An i, nAS X 10°4~K 56241 il
TFoefLb i, fERMBIMERRANIZ, PR
A5 X 10*1~CD19 T fANALM-6 4if, TMizs (40
NI ASEZNAE, RFUN100 L. 4 MO0 40 i
FLERANMI k10 = 1, AIAT 40 F14FSPICD19-
CAR-T (5X10*~/4L, #RFI100 uL ) FXF 07 fFL
W, BEAEERGAN R AL, B 10%)6 4 i
IRPMI-164085 7234 MG FRIA ZR . 37 CHAL
WA 24 Wi, F96 fLARF IR, 700X g,
10 minB.0 R U100 pL b5, F2 B IR S
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I I S5 63 71) 6 P 50 B A YRR VR ARG I TR N -y Al
TNF-af 53K, FE450 nmif K ARG I 6 B2
(D) B, JFHRIEARHE LTS R A 0 N 7
& (pg/mL) .
1.10 ZESW

AR5 K GraphPad Prism 8447545
G3H, LB DX £ sFon, PN HLRCR o
5. P<0.05HZESAGZIHE L,

2 45 B
2.1 RINHESHE4FSPRICD19-CAR EA

FH 3 A R 0 F Se BB R o 3k A5 T
HRFEISPIICD19-CARF B (KI1A) |, J44Fh

A
EcoR1 BamH |

NH,

5000

1 000
500

250
100

CD28TM

CD19-CARZ ¥V o2 [ %1% 55 2 2 /A BRD-PTK -
Kan [, i#iifBamH | FEcoR | X FYI#174E
£, CD19-CARZMFHYHE 5 VHE 1 %A BamH |
FEUIA7 55, WCD19-CARS T8 U ik — By SPAY
FEH A —BE R /N1 052 bp R/INIFS . 4555
AN, P AR SPRY T A ORIV JE R L4 4% SPIY
FES RN 9K 544, 547, 550F1541 bp, Wikt
FP AR B RN 5 #EH A [FISPRICD19-CAR i
B—3 (EIB) . Iboh, BARNFEERIET, 4
FICD19-CAR J BCEE DKy 41 R A Y B 134E 5 152
THERART, UEI4RN IS B K8 iUk SP1-CD19-
CAR, SP2-CD19-CAR., SP3-CD19-CARFISP4-
CD19-CARFJH A T]

BamH |

COOH

B 1 S4MAESPIERFSRIBTIEHMLE
Fig.1 Construction of recombinant lentiviral plasmid containing four different SP

A: Structure diagram of CD19-CAR [ SP (SP1: 63 bp, SP2: 66 bp, SP3: 69 bp, SP4: 60 bp), scFv consisting of VH-linker-VL (729 bp), CD8a hinge
region (135 bp), CD28TM (81 bp), CD28chain (123 bp), 4-1BBchain (126 bp) and CD3( chain(339 bp) | ; B: Identification results of the four PTK-
CD19-CAR recombinant plasmid detected by restriction endonuclease, respectively. 1: Marker; 2-5: Four PTK-CD19-CAR recombinant lentiviral

plasmids.
2.2 MINHEIMIERSHE

it XA B AR A I 45 R o, k46 i 4
FhRGEER X L 0.1, 0.2, 0.4, 0.8F11.6 uL
B R B L HEK -293 T4 MY, DL 75 78 i
K04 pLBF XN 4R 2% 5 (SP1 .
SP2. SP3FISP4) M. 45 RE/R, SP4
[ (2.80£0.10)X 10° TU/mL ] 12 9% #5 f4 5 B2
BEE TSP [ (1.40£0.09)X10° TU/mL ] .
SP2 [ (1.70£0.11)X10* TU/mL | . SP3
[ (2.10+0.19)X10° TU/mL ] (P<0.01, K

2A) , UEPH4FME R EE AR T, AT TR 2L
5o ULAh, GnE2BETR, SEEEASINE 0.4 uLHET
X ARNIERGTE (SP1. SP2. SP3FISP4) (k%
YRR 11.3% ., 13.1%. 16.6%F123.5%,
2.3 ATARESPAICD19-CARETHM P HIRIE
EBO

A 3 A A ARG AN [R] SPXT C AR-THE ik
RIFFEM, ZERAEBFTR, 7 YRUR 5 i)
PIER R HE EFHE TR, HSP4-CD19
2 i &= FSP1-CD19, SP2-CD19F1SP3-CD194H
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A
H SP1-CD19
4x 108 o C3SP2-CDI9
B SP3-CD19 o
ok QI)
B SP4-CD19 7
3x10° «»
3
— *
£ 2x10° -
= -
1x10°
0 4

1.3M- 1.3M-
1.0MA 1.0MA
700K 700K
400K+ 400K+
100K 100K+
T T T T T T T T T T
10' 10% 10° 10* 10° 10° 10'10* 10° 10* 10° 10°
SP1-CD19 SP2-CD19
1.3M4 1.3M+
1.0M 4 1.0M A
700K - 700K -
400K - 400K
100K - 100K A '
T T T T T T T T T T
10'10° 10° 10* 10° 10° 10'10” 10° 10" 10° 10°
SP3-CD19 SP4-CD19
>
CD19-CAR =

2 ATMIETRERIAM I &

Fig. 2 Successful preparation of four lentiviruses

A: Activity titers of four lentiviruses. B: The four CD19-CAR expression on HEK-293T cells transfected by lentivirus, *: P<<0.05; **: P<<0.01.

(P<0.05) (KI3A) . I HAEEE YRR AT
556 K KM AL A8 T B AL ) ek T L, S5
N, TTAFRSPARYMENEE (SP1, SP2, SP3FISP4)
JEL B T2 8.2 2235 CD 19-CAR Y L A5 43 51
20.9%. 22.6%. 31.5%#138.6% (F3B) . It
A, A ST ARG T AR R s 1] £ CD 19 B 41 i
B, 450 R, SP4-CD 194 ) BH 4 o %k
¥im T HAB3A (KI3C) , 4niEdg s scgh st i g
N, ANFISPICARSEFAXF CAR-TAH M A3 FE G
P2ER TG AR X (P>0.05, K3D) .
2.4 APAEISPHICD19-CAR-TXI 50 4H i 1 5
xR

A5 38 3 U A R 2 — 2D R 4 Fh S P
CAR-TIIRIN AL DT, SEERIE B AR FRIACDI9H)
K562 E A BHTESEANAL, K562-CD194HjE (CD19
FasE RIRIMIZR ) FINALM-640/ ( CD19FEikBHE:
499.6%199.5% ) , VERIATERLANM ([Bl4A) o

AR s (K4B) B, HH6
KEJCAR-TA AN, 76250 LA [R] 9 25 14
T SP4-CD 194 Hi %} K562-CD 19 it I8 2 g 1) 5%
BitE B3 = TSP1-CD19 ., SP2-CD19. SP3-

CDI194 L A THN M [ ZCHE L H25 = 18, 43l
9 (36.77£2.42) %, (15.15+1.35) %,
(18.80+0.30) %. (31.58+1.47) %.
(9.04+3.25) %, P<<0.01] . [{#ESP4-CDI19
21 Jif XN AL M - 6 i 988 200 Jifd 1% 2% 475 VE B 8
FSP1-CD19., SP2-CD19. SP3-CDI19HITHi il
[ BB 25 2 1, 43l (23.43£1.13) %
vs (11.16+0.48) %. (10.54+2.27) %,
(17.90+1.53) %H (8.27+2.75) %,
P<<0.01] . TiFiEXFCD19-8 41K 562 1 4%
PifEHZER T2 X [RGB 25 0 1 B,
3 (3.7540.95) % vs (3.06£0.80) %,
(2.424+0.79) %. (4.00£1.06) %Al
(1.924+0.76 ) %, P>0.05] .
2.5 AFMAESPHICD19-CAR-THIFN-y#n
TNF-afy4yids

A5 A B0, 4 ML FIFN-y fITNF-a
A A5 P [R)AE FH 25 B8 o g 40 B, PR I AR B 5
K FELTS A$E A K 41 il [+ IFN-y fITNF-a
R g N U RO, AR
10 : 1 B, L8535 24 w5, MM MA S
EHMMAME, TAAMIFN-yFITNF-af
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A B
1.0M 1.0M
A
800K - 800K -
600K - 600K -
400K 400K A
-8~ SP1-CD19 200K - 200K A
+SP2-CD19 1 I; I3 I4 IS I6 1I2 I3 I4 IS Iﬁ
10'10* 10° 10* 10° 10 10'10° 10° 10* 10° 10
~&- SP3-CDI9 - SP1-CD19 SP2-CD19
—— SP4-CD19 o
wn
60+ z 1.0M 1.0M
& 800K - 800K -
2
5 600K 600K -
Q
E 400K 400K 4
=]
5 200K 200K 4
[t
g T T T T T T T T T T
= 10'10* 10° 10* 10° 10° 10'10° 10° 10* 10° 10°
S SP3-CD19 SP4-CD19
CD19-CAR
C
7 8
60x10'y o p1-cDI9 1.5x 10° -
—» SP2-CD19
5 40x10'] -e- SP3-CD19 - 5 10104
g —o— SP4-CD19 oo g
= a
D D
% 20x10 % 0510
Q @]
0- 0 ;
0 3 6 9 12

t/d

t/d

3 4FCD19-CARS FIETHA R th B3R R I8 TH &

Fig.3 Transfection and expression rate of four CD19-CAR in the T cells and its proliferation activity

A: The transfection efficiency of CAR-T with four different signaling peptides varied with days; B: Expression rate of the CD19-CAR in T cells
detected by flow cytometry; C: Proliferation activity of CAR-T with four different signaling peptides; D: Proliferation activity of T cells; *: P<<0.05,

compared with each other; **: P<<0.01, compared with each other.

Oy WK AT 35484k [ IFN-y:  (894.90+
8.83) pg/mL vs (649.60+64.70) pg/mL,

P>0.05; TNF-0: (419.80+8.81) pg/mL vs
(401.60+25.80) pg/mL, P>0.05] , [fidFhA[H
SPf{CD19-CAR-THIFN-yFITNF-aff) 73 i 7K E-AE
PR A A2 b B e (15 ) o FEBHMERE A A
20, SP4-CDI19ZH IS IFN-y FITNE-aft) /i 7K F
SP1-CD19. SP2-CD19. SP3-CDI194i i fI T4}

WETHE [TFN=y: (5 819.004+281.90 ) pg/mL vs
(2626.00+154.50) pg/mL. (3 089.00+
173.50 ) pg/mL. (3 844+39.08) pg/mL,

(894.90+8.83 ) pg/mL, P<<0.01; TNF-a:

(5004.00£169.50) pg/mL vs (3 014.00%
85.20) pg/mL. (3 351.00+66.43) pg/mL .,

(3922.00+£63.38) pg/mLAl (419.80+
8.81) pg/mL, P<0.01] .
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ELISA; ns: No significance; *: P<<0.05, compared with each other; **: P<<0.01, compared with each other.
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