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WE UMK H22 BABR R L61S Ay SRR, RARERR / PRATENEBE (stressor),
F/NR H22 BUK B BT i fe L615 & R AR AT R R E B R . RE B A Rk w A2, AR R
HM AT KA EERETOLER R EHA FOD T BE ERE T 2R Kxd BB E HSP70. HSP9O
R B, WA EAMTFAREE BER. LRBE-OF T 122 fo L615 B S MK HSPT0 - KA &4,
FHR 2% Balb/c fo 615 MR, HATRAREZRBLNHAE. BHERET, HERRBRTAEARTIR?2
MMEARNA TR, L615 anRERR 122 FESRERR, BAERMERL; RAapAeit—»
WY, BERSRAEARES  AMEERLART, FEAAEREMREMEARYAT, £—XBER
L615 MBS FRBRE R RA XN E W EARBA R AREFHR WCF S8 2 SBEERY B4
By HSPT0 - IRE &% % Bald/c o 615 NERATEH G, KEANEE 1 NI ALIEFE. T buffer D ffat
BUANRE—FTE.
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Immunity Effects Mechanism Treated with Elemene-
Combo Tumor Vaccine

JIN Mei, BAIXue, HU Jing-hui

(Institute of Life Science, Liaoning Normal University, Dalian 116029 )

Abstract: The possible relationship between heat shock protein (HSP) and the molecular mechanisms of active immunization
of elemene-combo tumor cell vaccine (TCV) was tudied by using murine H22 ascitic hepatic carcinoma and L615 leukemia as the
experimental models. Stressors, such as elemene or/and heat shock, were applied to study the following items: treated with different
concentrations of elemene and different time course of heat shock, transmission electron microscopy were used to observe the
morphological influence on tumor cells. Direct immunofluorescent flow cytometry (FCM) was used to detect the apoptotic rate of
H22 and L615 tumor cells and influence on the expression of membrane HSP70 and HSP90. The membrane HSP70-peptide complex
was separated and purified from H22 and L615 tumor cells induced by different stressors (elemene, MMC) and then a preliminary in
vivo active immunoprophylaxis experiment was carried out using those isolated HSP70-peptide complex against H22 on Balb/c mice
and L615 on 615 mice. Under transmission electron microscope, the influence of elemene or heat shock on the two kinds of tumor
cells is, to some extent, the same or almost the same, which means the apoptosis and necrosis of the cells. The extent of the influence
on the two kinds of tumor cells is different, and L615 leukemia was more sensitive and undergoing bigger morphological changes
than H22 hepatic carcinoma. It's further proved by FCM that both elemene and heat shock alone can induce the apoptosis of mice
H22 hepatic carcinoma or L615 leukemia cells, with the intensifying of this effect by combining use of the two, the apoptosis of cells
from mice L615 leukemia relates closely to the concentration of elemene and the time course of heat shock at 42°C. By separating
and purifying Balb/c and 615 mice immunized by HSP70-peptide compound of H22 and L615 tumor cell induced by elemene or
MMC, the results showed that all mice survived within one month, while none of the mice in control immunized by buffer D
survived.
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WEM (elemene) AU IEAMEEHENE
B REAER, TARRRMEARN SRR, #
SHUAE SR, BHURMA": BRI 4 BV
7 M (heat shock protein, HSP) &8N, HURH
A R8I 40 Haxd BOE R B B A AE
REREA™ Y, HSP ZEHUMME S 45 B2 B v G s
NEPEEERR SR e s AR LR
I ZMNRTR. ABF RN S A DU 40 R
(elemene~cobo-TCV) F B % 3% Hi 8 B K& H 4 F
#l, FAHREHARREAZENMXR, EENHERE
B/ R ST AR F TG I8 0 e B AN IRSE A
P MIEE AR N R O E A 1R R R 4
MORE AR T8 1 (HSPT0. HSPOO) ik IS MAHEAT T 48
W, MR WC A G H22. Le15 R4
HSP70 M &K, HATHA FohmEide, W
HEB R HEL. APk Esol P EaEEH
REEIEKSE.
1 MR5RA*
1.1 #H
1.1 RBEPAER  Balb/c X HR/DR H-29
AR KRR H22(H-2) mMBEEB TR, 615
EAZFR /MR, (H-2) F1L615 FIE-615 R/ANERI LART
MR I, Bt 638 SRR, A MTE 615
RPARERARBHEBERTR . LiRsh¥Rgks
FEEEARZHERRATERER, . MRSBE
20~26 g, HEHIARHM.
1.1.2 PHE4RESRNEE H22 BAKE4 MRS
WA R, BRE 12~16 d #HI H22 /K8
MM, B, PEMRJSF RPMI 1640 &3 ERB AT
TR U615 [ I35 40 i U 4& 6 AEX Be At S 5~6
d ff) L615 [ I /AR, B B M b v 884 e
Hanks 3 "FAFEE, H 120 B ML, 1 500 r/min
B0 5min, . E¥E, T4, Hanks BE 3K, B
AR A 2 58 1k, B8 1615 A R4 &
.
11,3 Z5fh, WFAIAEE  IWBIF IS S, WMC A
RPMI 1640 41%%:, 5%PI(BULARE) ekl (Sigma) ,
AP02. 7 B4 % 4% [ BOEHRINGER $5 £ it 40 B i 1=l
HKit, DNA %G8 (Coulter AT)), /NA-IFE R
MUIEFH LY TREME AR R, KR ORFR
[ 43 i 4 7 S P HSP9O £ W Hi 14 (P EE 2
Bl R MR A BT S S EE) , FITC Fridflise

Hitk 1g6 ML EHPR 16 Gbrt P BB AR A
&), /NP HSPTO BT REH A (32 ABR AH), i
BB B RS — BCIP/NBT 7 & (3% & NEOMARKER 2
A, BRPEBERREEAT IO LR R oG (hAI LA
WAERAT) . HRE KRR FERR A 4 KR (NC,
Hybond-c, Amersham, Life Science) ; 4+ T &
Marker (Sigma); %I iR R G (R 250) . CO
#8 (Model 2300, Sheldon) , Jfi 2\ 40 ALY (3, COULTER
EPICS XL &), % (H7= JEM-2000EX), LKB-V !B
YR HL(ER) . Bk, H ARk (LKB-2117-250
NOVABLOT, BROMMA, Pharmacia) , #: 2.4l (BECKMAN,
L7-55, EE), SHB-III A KRLHESEL.
1.2 K%

1.2.1 BE5TEREWEL AR A KA
2AES 2 FAEARAIL 200 peml " HIEH
4bFE (30min) BR 42°CALHE (H22: 1h; L615: 45 min),
KRS, FARERRERZE R (PBS)¥E 3 1k, LA 2.5%%,
ZEER %R 52, F Epon812 WAL, HI
BEY R, PRKRELE, METEM, LKB-5 &
EETI AR, B-Ea, WEE, HAH.
1.2.2 @RATHRN SER12RAEES
BRAERRAMA (Flow cytometry, FCM) ih1THY
We BEFER: TRFHI/MBARTREFH 2
R4 T 10°4, PBS ¥k 2 1k, BAERALK
BHEE. FEETM 100 pgnl™ £ # 1F
(digitonin) 100 pl J& i 40 & (R-phycoerythrin)
FRICH APO 2. 7 B3 (APO2, TPE-CY5), TR MY
(EPISC XL, Coulter) EMEATHRECAE, 45 AN
BTARESZE. W, WH Coulter FrrET LM
RACHE( 2%, fF HPCV<<2.0. FHIE® ASMEMMERD
HAES S ERr. BHArATE 50 000 411
Multicycle B2 ¥ .

1.2.3 ARG ROtER 4 AR HSP70. HSP9O
FREARE™Y  UARRWRENEE /R FI
PRI (42C) LA B R E AR ER R (MEE.
HREF-C. KB BMEEALIE 122, 1615 i
TR A0 LA/ BLLE 3 PR B, 485 20 MR 0. 5~1. 0%
10° MM, PBS ¥t 2 WK, FLH, mABMEEE
(digitonin, 100.0 pgml™ 100.0 pl 4°CHE 15
min, PBS ¥t 1 ik, F ¥&, A PBS Wk (1:100) 9
E—Puk (BT HSPI0, Z/MRPL HSPT0 HATE[EH
14)20.0 pl, FEEBE 30 min, PBS ¥t 1K, #UilE
853, A0\ PBS FifE (1:500) ) FITC ¥rid B4 %
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BRFEH/DRE —Hilk, ERBLIER 30 min, PBS
1R, TR AT R . B RAE
38, BWIKME 10 000 MM, F4h HAHMNK AR
TR RN NS e B A B 20 M A B 5 R
£ BRAER N WK 2§ DNA-check FEHE{X 38, {5 HPCV
<2.0.

1.2.4 WEMBLHEE-COMC) FEFIN B RK
Hl%&  HhEL 2 FRVB 4B 1 500 r/min B 5
min, 73 10 ml ZHREABR. 23 AIINABIES (50. 0 pgml )
B MMC (50. 0 pg:ml™) 40ml JE7E 37 CAKRFATIRA 45
min, KR4I MIEFRABE 3 K, BIEMEEE MMC
75 1 PR 40

1.2.5 HSPTO-FAE&WKIRI S RO (15)R8H
B, AR MMC F S ME AR 40 nl
%389 (10 mmo1-L™ NaHCOs, 0.5 mmol-L™ PMSF pH7. 1),
f&#J5 100 000 g B IR E¥E. MM D(20
mmol-L”’ Tris-HCl, 20 mmol-L" NaCl, 15 mmol-L’
B-mercaptoethanol, 3 mmol-L” MgCl, 0.5 mmol-L™
PMSF pH 7.5), 40 ml E# PD-10 #¥ (Sephadex G-25,
Pharmacia Biotech, Piscataway NJ) /&, #E_Li&EMA
PD-10 £F, W LI U 4 &b . ADP-agarose A% (5 m1)
SEMW D 50 ml PSS, EBEERKESNA
ADP-agarose £, SEZ23E 0.5 mol-L'NaCl B2/
D 30 ml Mts, B D MEEBIRAEAH
g A1k, # ADP-agarose AF& 3 mmol-L™ ADP
MM D EZE THE 30 min, A 25 ml [RFE

OF - 7 O L €48

1.2.6 AFEAKEARENSE EARTE
S oAk R 5 5 SDS B fh B — 2 W Smin, A 10%
SDS-PAGE miyk, H¥kEUEDHRERERERE, H
/NRPL HSPTO R REHUAZAL . BkJ7 S R
[16]. %D etk il & a k",

1.2.7 HSPTO-BkEAWFHH &G AK Balb/c M
L615 /NRBENLS A 3 4, B 20 X, MEgESE. B
—4RHEME (Buffer D) SBERAMENTRA, $ 4
A ALK HSPTO-FR R &4k d, H=4
4 MMC 5 QALK HSPTO-FAE Al . H—RA
R RS a T d ATEE IR, A HSPT0 fF)
BHEGH0.2 nl RENELEREAN 24.8 pa) .
BWARIESE 10d 8 0. Inl BHRA 5. 6 X 10* A8
M. HATHEEE THE. WELA/DIR 30 dHF

2 BRESH

2.1 HEEARKTLIRR H22 F1 0615 B LA REHAZ
SENTEY

BEHHFEER: (RE Q.0 pgnl”) BIEMAE,
H22 FFRE4RMIAN L615 15 M5 40 R oR 22 A 2 fry o B 4L fi
BARMLLESER LY BEL. S8 FKAE(20.0
pgml ) MR AL TR 2 PR E BRSNS, 20
JRN BRI, B RN B D, B E . 2
il Ba 48 U AR L B T RA SRR (IB) o

a. H22 UK AT 4 U T I LB RR - (37°C, 20. 0 pg » ml™ MFEAALE, 0.5h) X3000; b. H22 /K FFR 41 fUERSEBY B R 4 (37°C, 20.0 pg » ml™
HERMAI, 0.5 h) X3 000; c. L615 HIUKARIET-MEBRE (37°C, 20.0 pg+nl™ HEBLE, 0.5 h) X8 000; d.L615 & KM

MG A (37C, 20.0 pg+ml™ BIEMALE, 0.5 h) X10 000

a. Electron micrograph of apoptosis of H22 ascitic hepatic cancer cell(treated with 37°C, 20.0 ug* ml” elemene.0.5 h) X3 000; b.
Electron micrograph of necrosis of H22 ascitic hepatic cancer cell (treated with 37°C, 20.0 ug *ml™ elemene. 0.5h) X3 000; c. Electron
micrograph of apoptosis of L615 leukemia cell (treated with 37°C, 20.0 pg*ml™ elemene. 0.5 h) X8 000; d. Electron micrograph of necrosis
of L615 leukemia cell (treated with 37°C, 20.0 pge+ml” elemene. 0.5 h) X10 000

B MEERATIRER RERE

Fig. Electron micrograph of apoptosis and necrosis of tumor cell
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R A (50. 0 pgml ) 103, EHFREUE
HE, WM ARES. EHERELHT, 1615
L4 B L H22 FF R 40 e IR A AR K Ukt v, 7
EBE T RREA.

2.2 WBEHS/FRIRTI H22 B L615 AREATHIE

g

MF 1 5. AFREMEELIE H22 1 L615
PR gfe, #MAEETU 2 MM EERKAET LERE
JRBERBE. EHFELEAST, L6156 AR
bt H22 7K P98 40 Hi i v T2 4 i 26 B B4 %) (P<<0. 01
=, {KIKEE (2.0 peml ) MIFEM/A 2 CHRTRE A4
B, PMEERMERERART LA FEE KT R
ALFEIS A I H22 PR 40 FE F 8 Lo 2R 3 fm (P>0. 05) , B
BIReft L615 4 Muf) A T %81 B A\ (P<0. 01 R B4
WEF I B R ST AL B A L) o

2.3 WMEFRAKTLIE H22 50 L615 FRAREEE
HSP70 5 HSP90 xR0

#1 MERI/AAKTEI H22 & L615 BEAMAT RS
Table 1 Induction of apoptosis of H22 and 1615 tumor cells by elemene or/and 42°C heat shock (X+SD)

WMEREE BN H22 AT HSPT0 5
HSP90 fE 2R I (K10, tHAB I I L6 15 H ML 41 FRHSP70
11k (P<0.01 B P <0.05), }HBIREEWK#M (&
2) .

AR ESR, 1615 H %MK ERR S
HSP70(P<C0.01), H22 F88 40 i 4 e8¢ %5 HSP9O (P <
0.01) . L615 F L4 e HE Rt iE] (1 h) )9 HSP70
MELABIMAREE, T H22 40 ML A HSPOO B
Ko E) (8 h) A A BIMWAFRREE; 2 F H22 & HSP70 B
R 42°C8h T RIAFIEAEE .

2.4 4h{LAY H22 #1615 HSPT0-Rk & &4I3F Balb/c
#0615 MR E R R HRIP

ME 34 Bt RAMBERC R WC &S M
98 40 B BT 44 B HSPT0-BK &) % %% Balb/c F1615
/NER, BIBEAE HSPTO-FKR & % 4 /N RAEBEHI B
% H22 A ML ER 1615 J i J5 30d B 100%7E3% ; 7 buffer
D XA/ NRE T —FiE .

BHREAERD %)
i Fi& Dose A1) Time Apopiotic cell
Treatment (ugml™) ®
H2 L6l5
Control 0 0
E 20 05 2423 3864380
E 200 05 112+06%* 421427440
E 500 05 202+4.4%* 98743.1%%
H 05 15421 5+19%
H 1 23448 217412+
H 15 26432 34742740
H 2 28+36 406430
After EtH 20 0.5B) 1(H) 47+19* 674104+x°044
E+H 20 1 33405%* 70129440044
Afer H+E 20 1(H) 05(E) 22+14 5564200044
VE. MiFH: H 42CHMKTE  E Elemene; H.42°C Heatshock FfE T he same as below

P ZREE P05 v+, 0, 4 ERBEE P01 ¢, * FEXTRALE: ° FH2 LBAHE, ‘4 ARERATRSERLEALE. T
[] * Significant difference, P<0.05; **, *, ** Extremely significant difference; *, ** Compared with control; °° Compared with H22: ** Compared

with heat shock or elemene treatment alone. The same as below

2 MBRAAMKTEII H22 F0 L615 PRETLAAER HSPT0 5 HSPYO Rkt M
Table 2 Expression of membrane HSP70 and HSP90 on H22 and L615 tumor cells after treatment with elemene or heat shock

(42°C) (X+SD)

R EFEAT MK Positive rate (%)
)] BfiE] AR H2 L615
Drugs Time  Heat shock HSPT0 HSPY0 HSP70 HSPY0
Ggmh B ®
E H E H E H E H

Control Conol 374110 I 12400 124002 %I W20 53R 53132
EQ0) 05 1 ; 2604014+ 914230 0.4+186+ MELLA 106312 504092
EQ00) 05 2 9I203%  105£230% SIZHOS  S758321% 4738030 TTOLLS0™ 444080 8941 42+
E(500) 05 4 M2HLE* 132152 7009 GR3LOM*  SBAHOS6H BV T4 60102

6 24240814 7601067+ 97.14120% 9.0£1204

8 36,542.30%+ 950£1.57++
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%3 #hift H22 S L615 HSPTO-RkE SMER RIEFH "

Table 3 Comparison of immunoprotective effect of purified H22 or L615 HSP70- peptide complex induced by elemene or MMC

N %% Immunization THEH%) Survivl  rate (30 days)
i HSP™) HSP70 H2 L615
.of!
No.of mice BuffrD by clemene byMMC
2 v 0 0
2 J 100 100
2 J 100 100

VR s6X10° A H22 Bk L615 MR
Challenge with 5.6 X 10° viable H22 or L615 tumor cells

3 itig

WIS MR RAT G SRR RE L
Kb, R TEALER bR A LA PR 35 B AR T
MR OREVKEAMR (v8T 41 , PARES
R AR AR EL T EASHANE A4 1 £
FUR (MHC-1) 43 FA-2H9, 1wl e & &t HSP70 4+F
A ST, B[R] P 0 At M 7 445 B/ AP T A
K32 W& (heat shock response, HSR)FJREH FHE MY
R[5 o 334 Ay 075 4 B0/ R R 5 - R - HSP- 48 I T
BRI IR IR IR R A BT

STBEHY HSPs RO MIRH, MFHE/ FBIR TR
FEh X L615 [ L% bt H22 FHRE 40 B i S R B 4 3%
RE5®, XAIREL L615 MR 40 A 5 HSP70 RIAE M,
[T A SR AL EE S5 b H22 R 40 A B & 1
HSP70 K. HAHBRRH HSPT0 )G R L
HSP90 & 10 £, XN BT IEM TR ERE &M
PO 8 2 PR T R4 T B IR R R AR K
W, XFETEEXTREE X RENPEE-MMC-
IR - - HSP- BB Bk -T 40 B B0E X — A5 AR,
L615 1 H22 friBd 41 ffg HSP70 0 HSP9O ik fy3m, A]
REEMEA RN SERERX. EXARAERBER
/IR BE (¥ HSPs RIAZRAL, (BT 1IEH 41 faxd B S Hl4k
— B s R, TS S g% 1R B HSP- B Ak
MEEY. L, HSP-FERKE &YTEEH 3%k
MM HREXREEH, BMARERESRTERE
BSR4 4 BE 4R B HSP-FA B & AT X5 %
FRRBAEEEENE L.

AR EF R R R AT Bk v B
LI HSPTO-BEE AW B A MBI RS B, feis
SHEMEH BRI RN, HRIEE, 2T
elemene. MMC 1% B3R ) H22. 1615 J5 43 B 4lifk,
) HSPTO-MIKE & MR RA R R, HH
elemene. MMC J81 B 40 5% R fRI A LK1 AT RE 1SR 50 I 285

KIHLEIE AR BAR L AL, R AT Rt RIE I HSPT0 43
TREBEIN . FFAL HSP—IRK E3) % e X
Bt R R B R, WA REAT.
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