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The Study on the Preparation of rhiL-6
and its Effects on Recovery of Mice from

Radiation-Induced Hematopoietic Aplasia
(In Chinese)

YANG Jicheng ZHANG Yun SHENG Weihua
(Suzhou Medical College ,Suzhou)

ABSTRACT

The E coil highly expressing rhIL-6 constructed by our department was fer-
mented and rhIL-6 products were extracted and purified. The specific activity of
the purified rh1L.-6 products reached 4. 83X 10* ITU/mg. The rhIL.-6 products were
used to treat BALB/c mice injuried by * Co irradiation for six days(2 pg/big/
each). The results showed that the bleeding time,coagulation time and prothrombin
time of the rhIL-6 treatment group were significantly shorter than those of the con-
trol group(P<C0. 01),the platelet count and WBC increased by 130% and 165% in
the treatment group as compared with the control, the numbers of CFU-Mix cul-
tured in vitro and CFU-s in spleen were significantly higher than those in the con-
trol group (P<C0. 01). These results suggest that rh1l.-6 exerts beneficial effects on
the recovery of mice from radiation-induced injuries of hematopoietic stem/progeni-
tor cells, and thus helps recovery from radiation injury of bone marrow and

hematopoietic function.
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IL-6 RHZFHAKRS WY —FHEBOEAREF. 250 RN E. 2HHRNEUR
e R ERENEPRELCEWYIER. IL-6 o[ B AT M. 2 ZHH . RLT
A, PR A NK 408 B /) FR R A0 B O JAE R Y R 40 T . 4 AT o 4 R R AL S B R 4
MEZHARARMHES W= AR EYEEEREIL-6 S22 Y B AKRFKEF
(BSF-a) \B-F $ & (IFN-B,) . 26kd % [H . fiF 40 %l 3% & 7 (HSF) . & 455 48 Bh A - (KHF) ,
CTL St EF. 0 @M & HP-1(IL-HPD) | 458/ K MR @4 KB F(HPGP X 2 BIB
T 0 B BOb A B i S (MGI-2) %, B 1985 4E Kishimoto B 45#K18 IL-6 cDNA LUK, #HIX
Wiy F KA — R, HETF 1986 SEE—MmZ K IL-6. A IL-6 g1 212 N EEMBREAM,
H 26kd MEEE . RBAIL-6 h 184 M EERARTEEEAL, 0 FEY 21kd" Y,

B IL-6 X MEMME. E0TFMEFARUENEARERFT ZEENEYES
TE,IL-6 Frig (M {E S KM 7, EREFNME AR RiIFES ML EIERIL-6 948
EEMEEEY (1) S B ARMES b, (RFRES R, ) FESFARZEESH2EY
FHH,.M SAA,FIB,AAT X CRP %, HSF HE R ML K. (38R T M i
FRAAME IL-2 1 IL-2 MRS, BRFAKISHE,ZEF[ES CTL A5 mig 4L, thE IL-2
R CTL LR EFM RS, BE VAR TR SR S8 1. (4 Ml MI 88 3 LR
MPANERK, FSH Y EWMBREEAM. (O hRERSE IL-3 %S4 2 M6 M 4 A
#1434k, [B1 B2 0] 8 R A B i A B A - AL i B R A RSB IL/MRER . (6) RIMER
BRI PC12 MM R LRI WS ME, B A HLE KRET(NGPY#IhiL, 35 iF
YT EMR-FEEEE. (1) RN /KAKRAMAERK. 8 WK BRI AR E
K. 0 FIEBEHIL-6 ENRIBSIFEARER, MEEE B ARAMERW . KE
HEAR RER LR BN REEEHER NEEE /KT R RERNBYEX
TREQFEERMMBERTEEFDREBLREF X,

IL-6 7E B #f HSC WA . L REZE/ER,. B HSC G, %5, (R R E 1
B 4k, TL-6 BBER R/ R WAEE M MY H R MY BRI RS EWAHR R
EAEENERNE, BEAAAAKRER,. EXREENEZHARELMHE F . ERER
R IR ECE, AT B s MR B R MR G Mh M ERER, ¥
HMRERIDY AR SHEMBEE FEAN A, AR BB . T B X3 8 8 & 87
T EHF PRI AMB. HIEREBRREELANKEE ARENERE A
fHU,

FHREBEEKIL-6 EXBHHREATFERAREMNER LU, JFE IL-6 ZEF MBI E
TREE AR T SA R rhIL-6 SUME T, 3 — Sl ik TR R ERHY
B R BEYLEE, X F iR rhIL-6 BB TF GR35 7 B BEID oL 4R 5 F Al /AL YT 75 A 1 B B IR
hERFEEMERERA FHBREHT LN,

1 APETS
1.1 #§

(1) REZEANIL-6 TRE SMD S Wtk AREFEMREZHBWME D .BEHH
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DH..,rhIL-6 Fik#H 38. 6% . ik PBV220(JL R B ATIR i),

(2) ¥EFE BB MICA E3HF#,
KA EEHEBEFIEYH OXOID 2
il TR A= YRS N ELE 7 = R

(D EXEHY FAEXLBHAN
BALB/c /MR, i FME#Br LR Y+
DR, R 10~12 FR . KHE 2342
MHREIR 60 R L4 N3IA. 8§
6 20 H.

(4) MEF rhIL-6 AR MERE
BREEMREEH& MERXTF 5%,
Y 4. 83X 10°1U/mg, rhIL-6 & 845
AR HEZR AR ETFREKEN
BB GEESI.

(5) “Co-vy &R 2MELEH
BALB/c Bl—1IK 8.0 Gy £ BBt A, FBFE R 0. 8 Gy/min, H T ME#BE*Co W+
O BT .

(6) YEEIEFE 1.2%PHLHERGEE™).20% BRI MEGFTNHE)10% ABFH
I 3&-RPMI 1640(GIBCO =),

2% RMEARRMEH KR4 FEAHGREBERAER BT 100 mL ZEHHNE
K BEFHRBE AR L NBHHRBEZ TSRS, HEH 15 min JEIRBH, TS
W R RPMI 1640 B 2% IRE . B 4C EABH 24 h 5H%EE 4C £H.

() HERH MEMES BB GHXEE 1.07740.001 g/ml, EERFM T =),

Telleyesmzkys I8 WHIBRLH] 70% Z8F 50 ml, & 2.5 ml, pKEERE 2.5 ml,

1.2 F&

(D) TRANAEREFRESRE HEM MICA BFELEHEXE,EHITMA K
HH 10% M 20 ml/L MEAFEFEE 100 mg/L, KM 10 L KFEERE EFEBN 7L, 88
HEHE 340 r/min, IFEE K 45%,F 30CHEFF 4 h [FIFWEFHA, B &0 1000 ml FHafss
FEUMMERRSF AV pPHEE 7.3 UL 5 h FBREXT 42C FS KK, REFFIT
F#5h,

rhiL-6 B3 B4k . i I BER BB LOHLL 6 000 r/min B0 20 min, EEE, HH
1%NaCl Bl — K, MBEHWRTE-25CRETE. RKEEFEBE,12 000 r/min B 25
min PR TIE., @ARKE RGN EEMERSGH 7 mol/L FRE, L 1:100W/VIERE
&, 12 000 r/min B.OWEBUFE LW, 100 mol/L Tris-HCI,pH {& 2% 7. 4 48 w3 B 0 3%
HiEH 8~12h BF 4C AR EH RSEBRH AL 58— Sephadex G50 &2 #r. 58—
3 DEAE-HF 4 KA F R . 55 =2 F Sephacryl S 200 £ 2 #7. itk )5 rhIL-6 &
BIEWEANR Lowry's EMIEE BN &,

(2) rhIL-6 EHRAEEE PAPSRAHAKRKE BICGKETHEED TRAAK
R MTT Bl IL-6 3G VE 2t B ELi&¥E . F 15 % SDS-PAGE i3k , B 5% L R L 3¢

4

EcoR 1
;.c; | . pPSZMIL-6

;J"lli PCR

st | EcoR 1 BamH I

Hind @ ——7-"0.58kb IL-6 fragment
N Xba 1

EcoR | +BamH | EcoR I +BamH 1

0. b IL-
3. 6kb flrag'ment 56kb IL-6 fragment

T.DNA Ligase

Fig. 1 Scheme construction of recombinant

expressing plasmid pBVIL-6



RMEFHERMNE rhiL-6 SEEEOMNELSRRAE.

(3) LB/MR rhIL-6 & BALB/c /NRERH R M2 =4 R R4,
rhIL-6 2RTHERACATIRHEETBA) . A& hIL-6 AGRHEZEA) . 54 20 KR,
RHGE1h RERES BEMBAMEZRAS A ENES hlL-6 SEELM A H &
rhIL-6 B RERE 2 pg/0. 1 mlGES$H rhIL-6 FUEARILAE 0. 1% [F &/ RILEAY NS F
B 20 pg/mD BAM BANEHFARMBER, 80 2K, @R 12 h, EEHESH 6 d.

(4) 4 LB [E] (BT) | ML B [8) (CT ) 0 ML 3% %% M B8 SR (Bl (PO B DRELBOEHR
HEH 12 K, B RIMAH : 1. /JEREET#KERIRM, Duke %:8IE BT: 1. B xR
CT; 1. Quick K—#¥%#lE PT,

(5) #MEAME MM (WBC) ML/ MR (PLT) 3 THE F# Ik R4 SNE M 34T WBC
1 PLT 3.

AR A AR SMESR SR RILEFHERAAIE. TEBORMERBEA, A& 8~10
u/ml fF K 5% B4 ML 1% &) JC 45 86 PBS n % 4 % A 18 40 4, ) A3 22 40 Fig B, A Ficoll-Hy-
paque HRE MM B KB B MNC, H LA PBS k=K. BHE 20% 41175 #) RP-
MI 1640 3E 3 2R B MMM E N 2X10°4 /ml, 1 ml BEEMNC BB E & 1. 2% H A4
£.20% Ba-IE. . 10% ABFHME. 5 X10 M/L2-FiE ZREEHREESSREEN A
Jfa [ T 3 F£ 2 (IL-6 100 TU/ml,GM-CSF 100 IU/ml,G-CSF 10 pg/ml,IL-3 10 pg/ml)%
BES. A 24 FUEHRHEF,0.5 ml/FL, BHRZ 4 M EHR . BB F 37C.5% CO, 8L
B 74 FHEEMETWE GHTEE TR . UEY o M MBENAREAY - MREEE
T AL 8881 (CFU-Mix) i3, 33K i -1

(6) A CFU-s i€ HFR—/)PRAIEIE, BT Telleyesnizkys 1§ =, EH E 30 min
FyRRMET P RTNAEENH NS NAGET I — 1R ETETE B 84 (CFU-S)
TG IR g A

(D FitFEAE TRBBRKBERTRESINHT FREGTESN) . H RE &AM
REHM B, ‘

—o— PH Value
2 % % —e— Crowth Density (A600)
2.1 rhiIL-6 T2 W R B¥IE
HREOBTE

IL-6 TREREESF
GEZEMKIBTFRIFES
Rk, MR E A ER, B
MY e R, EFE pH
HEH TR, £ 42CiEFS
h G & & K& 1.1698 & o 1 2z 3 4 5 6 7 8 3 10°°
0.1012 A600, #24 F 9. 37 Culture Time/h
+0.79g [(BHEE]/LER
RE2), HEKEEKIESR
B, B 9% B 3E (B R 75 38 I 2 T R AL (18 rhiL-6 B9 kKT BT, ET, &K 1TH 42C

5

Growth Density (A600 value)
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BREANEBWEN S h, W rhIL-6 RIS HELELMN 35-87% 2. 65% (EH ),
1 23 4 5 6

& 4 rhIL-6 #i{L Ay SDS-PAGE 4 ¥7

1. Supernatant after inclusion body washing

@ 3 rhiL-6 & SDS-PAGF 4+ #7

1. E. coli DH¢, with pBV 1L-6 at 30C; 2. Purified inclusion body

2. E. coli DHye with pBV 1L-6 just'at 42°C 3. Protein molecular marker (14,400;20,100,

3. E. coli DH;« with pBV IL-6 a1t 42°C for 3 h, 30,0005 43,000; 67,000;94,000);

4. E. coli DHs. with pBV IL-6 at 42°C for 4 h; 4. Purified rhlL-6 after the Sephadex G 50 column;
5. E. coli DHs. with pBV IL-6 at 42°C for 5 h; 5. Final purified rhlL-6 after the

6. Protein molecular marker (14,400;14,700,24,000),  Sephacryl S 200 column.

2.2 rhiL-6 €iEE MR T (L

BREARROCBENTILEY, @B ERMOEERMERE B ORIE. EZTERER
T, rhIL-6 ERELBKFEAREKPHREZED, LIEPHRE LR hIL-6(£510%) . M
JELA 1% NaCl Bk S MR (K, B HA BE A 3] 74. 82% 3. 68 % (ME ). EH AP I EHH
EREQ.JERBEEEBYA. 4 mol/L RRFBRERLPHEEQMIER, Bk ER NaCl
AHEREMYR. B, EAERERTOREMAE, BT T2 atiBPHTHY
K.
2.3 HAIL-6 L REMEER

S ¥k rhIL-6 LIESERSRERT XBR XS FREABIEA G, P %L Sephadex
G 50 RT3 ki, 1 B3 S IBENER. 2SR NEAIL-c HA., WK 2
B EMH 5% SDS-PAGE Aol R P 85% ~90% , FEAi{L B Ny 49. 8%, LiE¥E RN 3. 27
X10* TU/mg(F 1), @™ F 3K f Sephacryl S200 ki — £ HiL/E A FETE 5% LA L,
Bl HE g 52. 2% ,SDS-PAGE sk BEBE R 6,0 — R AF ([ 4). RAKE IL-6 f/ MRl

MR B, B MTT BRI EYIEHIE 4.83X10° IU/mg(k 2),
% 1 Sephadex G S0 Hit /5 Xk B ¥ER Nt

o rthEak HESXAR I % Y 4l WigtE
mg mg K7 U TU/mg
1 11. 6 5.84 50. 34 4.03x10° 6.90x10*
2 11.6 5.84 50. 34 1.43x10° 2. 46X 10%
3 11. 6 5.66 48. 79 2.69%x10° 0.48X10*
o 11.6 5.77 49.8 2672x10° 3.27x10




¥ 2 Sephacryl S 200 BT HEEQWERX KM

#tk tHEAR o8 42D | LIK%E SN HiETE
mg mg % 1U IU/mg
1 4.35 2.44 56. 1 1. 97X 10° 8. 08X 108
2 4.35 2.19 50. 3 1. 08X 10° 4.95X10° ¥
3 4.35 2.19 50. 3 3.20x10° 1. 46 X108
B x 4.35 2.27 52.2 1.12x10° 4.83%10%

2.4 rhIL-6 X R B4R HEMIHEEE IR0

ERASHAEMNRBRATRABHE 12X, SHAEMBAML. 2 BT,.CT 1 PT A
SEAHBGEE. 2 F RREFEE(P<0.01), HIL-6 MM BAESELRAME, LKA
# BT M PT &£, {HE 2 51(P>0.05), W& 3.

¥ 3 rhiL-6 32 ®R/)R BT,.CT R PT % E @ /s(3) xts
xRM B¢ 2t B R R4 x4 BE R ¥ r
BT 125.831+28.70 147. 501 28. 60 198. 00+ 20. 10 12. 08 <0.01
CT 144. 201+ 16. 60 140.801+12. 80 191. 70+ 26. 20 12.94 <0.01
PT 9.83+0.75 10.16+1. 47 15.00+1.79 25. 34 <0.01

MERTN, = EFHEHSH rhIL-6 £ BT,CT,PT R P 55:HM rhIL-6 R AR %3
RERY .
2.5 rhIL-6 X844/ 90 E @ WBC 0 PLT B &R W)

LRERBHEMTNET 4. 2 1L-6 LGNS ML WBC i+ ¥, FHYERT BRA ML
50 A4 500 (2.8240.28) X 10° L™ A1(2.7340.34) X 10°L ", & PHHE AT BB 4H (1. 03 £
0.18) X 10°L ™" i F+ & (P<<0.01), i B % 1L-6 1F Bl /5 X Bt 45 /0 R4 A 1L PLT A0

WBC FH B MR E NI
¥4 rhiL-6¢ X2/ $ME M PLT 0 WBC th B 8§09/ x10° - L~! xts
rRm BRI 45 X1 BE R KA £ x4 FR 1 F r
PLT 1945+ 18. 36 198. 25+19. 14 84.2518. 68 129. 26 <0.01
WBC 2.7310. 34 2.821+0. 28 1.03+40.18 101. 38 <0.01

2.6 rhIL-6 X2 B44/\A B &8 MNC £SMEX CFU-Mix §) B0
TRERGEMRBOTRARS. FRES 2 X/REMARERSILEGERER
t 2 L fh M A < B F (IL-6 ,GM-CSF,G-CSF 1 IL-3) @y 3t ## F ,rhIL-6 2 ¥ A /DR
CFU-Mix it B EH T HRAP<0.01),MA IL-6 A BWESLREAZ AL AR T
EZR(P>0.05),
2.7 rhIL-6 XS M44/ 62 It CFU-s #8200
ZHG /R %E rhIL-6 255, A BAMEREMA CFU-s i+ 84 7% 10. 67 %
3.27 1 9.67+2. 42, BAHEX AT {H W CFU-s(8 R/RL 2 A8 H 1 4 CFU-s, K& N
0, ZHEMEB (AT HERESW rhIL-6 RAHGBAMFEFER (P<0.01),
2.8 ER/MRAEFHHNE
F A rhIL-6 4bFEA 32 BB /RS 3 RHBSET:, 45 12 KBTS 8/20 A (BIL B AT 3
7
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BMNBTFH 18 R L), rhIL-6 W HMAZKPIRKES 4 RUAKX T, 12 REFEE

12/20 A,
% 5 rhIL-6 X B4/ BB B8 M 48R ¢4 9M R 9% CFU-Mix

BRI CFU-s %M xts
KM M Rm [GRePod K H P
CFU-Mix 96.6319. 88 96.13+11.63 54.75+15.43 15.42 <0.01
CFU-S 9.6712.42 10.67+3. 27 0.2510. 46 11. 38 <<0.01

3 W ®

SMD-945 HA A IL-6 TRRLEZAMERE. SRS KABRSHERSF. E4H IL-6
RIEEN 35.87%, B T EAH MM ENS R AL BREY 23. 1%, BT XM
B ERTFROASASBPYGET H R4, B rhIL-6 9 HOE X 4. 83X 10° TU/
mg, W RRHP rhIL-6 MK E T ELEPERHER, B8R FAR FHIR . £2KXREE
WAMERRRNY X TEBAFES DNA H R BERESNESNHRE[THBREODSE
3751, AT AEMEE RIEKIFRIRAE R rhIL-6 fl5H.,

AWRFRH/PBREREBHERGHER B M Lk /R’ BT,CT,PT,WBC fil g
BE 7 I 40 B (A SME T CFU-Mix, JE A CFU-s @988 L %K S L 18 43 7 rhIL-6 J877 )5 *t /)
BERUEHRGEYELEXENE Y. &RER, SMNEY rhIL-6 X 4E 5 81450 R
BT,CT # PT S[A+Exf B4R /v B HL 8L, B 18] B 2 48 48 (P <<0. 01),4h A L PLT £ WBC #
HEGENBAGTHBMRST. RIEERM hIL-6 AN, S FRE T HEEH RS
/NBAME L PLT 1 WBC &, 5 E A S SCRR Y $E — 3051 [ 4R 7R rhIL-6 iF A 8
EHEMEE, VLS PLT HEMN=ENER. IL-6 EA—FBEAEOAKRNH
R B4, ©RE 1R T B MR A0 A A A RN I T L R R Y R A B T 43 20 B R MA R 4 R O I [X)
F,Erf IL-6 XR—FHAHMEANESY . TRIBRFEREE4EEQR IEEESE
FIF 2/ RELREAIRE .

B B 0 40 B R SN TR AR S TEAHEE FR AR R AR T o rhIL-6 2 EE MY % B/ L
R B P A K B F i R 4E A B Bl I 40 Al CFU-Mix 387 E % , Wi %t B4 CFU-
Mix 8/ (P<<0.01), 455K IL-6 7B #E HSC MM MLPREEIEH.IL-6 EARER
ML/ R E M AR R R EVT S T A G, W48 , (2 i2F T 40 A b 3¢ 7 0 4
b, 2K AN A rhiL-6 X358 5845 /) R -8 88 1% I 40 B A R IR A0 (R b M o0

FERFENYEN — P BEMSENR T, 2BOUHER)E B8 ML) B ¥ 2 M,
RS E LT EE, 7 SR A 25 Mkt , BP B CFU-s, B UM AN ST 5 B Bl s
MYLEEER. ALK FER,rhIL-6 L EMEE CFU-s HHMEEFB FHEA X
0.01), A[3fE T R AR AL 15 M AL AE AR 0 i — A5 3E 3 TL-6 A4/ {A % I T /40 40 3 A ) 38008 7 1
H. BHIL-6 AlfER FRARGE S heEE LT MM, (AR MRS THR k. B
kL, CFU-s R R8s E M sh At F B 5 HSC H k1,

DA% 348 S IR SR /4L T 5 B B M AEAF 1M f) , S Bas M pE 78, A M PLT A0
WBC Z MK, Bt A R R REARGEENFECIERE, RUGHREME B ER/&
Tl B MR, RIEFPRERNR,#—$IEET rbIL-6 X EHMAUBRHPRGAE

8



FS G LT MM A 4L, (REE ML ek E A SR M PLT f1 WBC F+ &, A & @
PR AR5 B G M Th REAR E M h . A JLE B R3S IL-6 R A EEM UM BB, |
BRGNS RENESRERERMEES, B, rbIL-6 LA FRESEREENRT. M
MBER/LITE PLT f1 WBC MR E . AHEESHEMARE FRES N, HIEKe R+ 4
I W,

i EMRERBHK T B AR E A &K rhIL-6 5ESMF#HAT IL-6 7K
RAALEAFRZ LSRN XA EHEMTIRMERRERE T HERM,

4 /N B

(D EAANIL-6 TEREEAMREARAR . SROTKRUBEHELF., rhIL-6 REXR
AF 35.87% UMM IAMILLE KX 74. 8% 2 EBERWNE F X difb M E £, rhIL-6 41
BEXF 95%, ik dE R 23. 1%, LIEH IR 4. 83X 10° IU/mg.

(2) BHAA IL-6 4 ¥ /R BT,CT,PT B 2 B PH 4 *F B4 4548 (P <<0.01), i H IL-6
R EREZHE/NBRSNEM PLT f1 WBC ¥R, 5 BIEBAHE X AR S 130% 1 165%
(P<0.01), EREFRY,IL-6 EXFERF MG /DBREMRT , B {RFHSAHE M PLT
f1 WBC A& . AR T EILIRERIKE

(3) WREH GRS IL-6 A5, 30F 888 040 R E S 53 CFU-Mix #08 BiE
CFU-s it ¥ B E & F X BA(P<0.01) . &R /R, rhIL-6 R[S RH 5 AT BH & B 45 A0
it i T /H MMM A /. HRTFER/DR LM EMKE.

() FHRFHAEANFHEE QW EH rhIL-6 FIEEIFHM rhIL-6 ZRIFHESR . E
TRPETRUBEE R SR RAEST B¥ (P<0.01),{BFF rhIL-6 & 5 H L,
Hit A BREER (P>0.05), iEAA R ELLLE rhIL-6 & & SESM S %K IL-6 AF
MBI,

2 % X
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