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# .80 FREABABEVMEESTSMER (non-Hodgkin lymphoma, NHL) #1j8%& Raji M ME {E
H # SN EAMA RS NHL WEARESHCOESBRERRES TN . Ak RAMITEMNE
EARAKENY Raji SIRMBKYE H KA RT-PCR FRERMEA AN NHL AEEERARPETHR
4B F-1a (SDF-1a) 583 B0 W1 ; 5 30 25 40 R AUA0 00 28 40 6 P9 B K4E RS NHL K B4 41K CXCR4 2
g AR FEME K Transwell RARBEAB TR WK EFLBAREN NHL HELARARESTENE
W, &R MTTEEHEMNZELMAEE 6. 25~25 nmol /L) B BT L4 AdA] #1387 £ A B H14 Raji 4188
B9 446 s AR 24.36.48.60.72 h 9 ICs {543 B 43. 06.25. 08,7. 32.2. 66.0.58 nmol/L . RT-FCR ZRBREBA
WP BEEEEE M NHL % E 85 f 4 8 SDF-1c 1%, HPRENRA (125 mmol/L) SRAELE M
BE.BESLESFH (P>0.05), TH A RA (25.50 nmol/L) BT 8 BMH SDF-1a L (P<0.05). 34 R
EREEAR. AXARALAFERERASTREEEABARRLES . NHL HEERAR CXCRL RRE S
BN TR (P<0.01), 40 % 35 B F BKBEE . Transwell BABHEAFERTARARSRENHE
# A SDF-1e ¥ NHL ¥ P48 4 Ma 8 /e 7 LMl NHL ¥ CEER AR BERMEsTE, AN
HEMWBLERNTHAEFRESLE, Bt FONARERATE VN &9 Q%A B NHL
T O B R R A . LD P L ) TR R 4 R TR &5 NHL SDF-1/CXCR4 4 5 5 940
WRAH %, T
Xam-BARAEE; FETSHERY, XRARMEETF-1 (SDF-1)

k4 %8, R286. 91 R A XM 0253 - 2670(2007)09 - 1350 - 06

Effects of triptolide on stromal cell derived factor-1/CXCR4 biological axis
in non-Hodgkin lymphoma
ZHANG Chun, CUI Guo-hui, LIU Fang. WU Qiu-ling, CHEN Yan

(Institute of Hematology, Affiliated Union Hospital, Tong) Medical College, Huazhong University
of Science and Technology, Wuhan 430022, China)

i Abstract: Objective  To investigate the antiproliferative effect of triptolide on non-Hodgkin
lymphoma (NHL) cell line Raji cells and to study the effects of triptolide on the lymph node metastasis in
NHIL. and its molecular mechanism. Methods The effects of triptolide on the growth of Raji cells were
studied by MTT assay. The effects of triptolide on stromal cell derived factor-la (SDF-1a) mRNA
expression in lymph node stromal cells from patients with NHL were determined by RT-PCR and the
effects of triptolide on CXCR4 expression on lymphoma cells freshly isolated from the lymph nodes of these
patients were studied by flow cytometric analysis. Transwell chemotaxis assay was used to observe the
effect of triptolide on the migration of NHL tumor cells in witro. Results Triptolide at low concentrations
(6. 25—25 nmol/L) inhibited the proliferation of Raji cells in a dose- and time-dependent manner with 24,
36, 48, 60, 72 h-ICy, value of 43. 06, 25.08, 7. 32, 2. 66, and 0. 58 nmol/L. The RT-PCR results showed
that triptolide could inhibit the expression of SDF-1a in NHL lymph node stromal cells at the concentration
of 12. 5 nmol/L with no significance (P>>0. 05} while at the concentrations of 25 and 50 nmol/L with an
obivious significance (P<C0. 05) and a dose-effect relationship. And triptolide with different concentrations
could down-regulate the expression of CXCR4 on NHL lymph node tumor cells (P<C0.01) in a dose-

H #9:2006-11-24
DE:ERAMFERGHATA (30472267
.k WA K, ERETA-BL. THEM TRNBEAORRIFEDEFEORSR.
el, (027) 85726095 E-mail: zhangchun23@yahoo. com. en
B 3 Tel: (027) 86726387 E-mail: yanchen@public. wh. hb. cn

@
e
g



*ie

Chinese Traditional and Herbal Drogs W 3745 $ 9 M 2007 9 B

* 1351 -

dependent manner also, Moreover, Transwell chemotaxis assays suggested that triptolide could block the
migration of freshly isolated lymphoma cells from NHL lymph node either to rhSDF-1a or NHL lymph

node stromal cells in vitro in a dose-dependent manner. Conclusion

Triptolide could inhibit both the

proliferation of NHL cell line Raji cells and the migration of lymphoma cells via lymph node. The
antitumor mechanisms of triptolide are related to the antiproliferative effect and the blockage of SDF-1/

CXCR4 biological axis.

Key words ; triptolide; non-Hodgkin lymphoma (NHL); stromal cell derived factor-1 (SDF-1)

EEHEHEE (non-Hodgkin lymphoma,
NHL) AAT ERE . HBHNELA ERREIHE
4. MO as ke SR BARA EET AL
AARENRERTER.ZREER.EEANE
Jip 78 S B IE B 07 I L3 T PR $04E NHL $f
FFHFAE—E RN, TReHEEMRTE
HF-1 (SDF-1) 5XH¥E RSk CXCRs R M
SDF-1/CXCR4 &AW fiE LM BB HMEE
HREFBPREEEMEAY. BOBRAE®R
(triptolide) BN L FHELEREDELAE
Tripterygium wilfordii Hook. f. FHE DM =
MBI REBEMR APV REMER
HERESBOGPRERERXEY. EAMKE
 HAREERARHMAERA URETRANKE
MARRRNGERSNLRE. $EREF B-NHL
MR Raji, MEE ABARAERIIT Raji HHE
WAL, ES MRS L RN EEY NHL
SDF-1/CXCR4 #i1E . BT E A BABMRN
NHL BEREHHLH .

1 #H .

L1 #HEAFTEAN.FLOEARSE (REFHK
99%,#9 20000215) W A £ H Sigma 7. A=
HEVHERE,0 22 pm HABBREA.FEIE,
—20 'C 7. A% . DMEM (KB i,
RPMI-1640 #5155, 54 4 0 ¥ . 3 4 [0 9§ . Trizol
¥ H Gibco 247 ;MTT ¥ § #BE Janssen Chimica
/A7 RT-PCR B A8 B % E MBI A7 # E4
B s B (1.077 g/mL) WH EREREL R
HRATBESEWAE XE Amresco A8, HA
A SDF-le (rhSDF-1e¢) ¥ B £ B PEPRO TECH
48] +PE $Ri0 A CXCR4 5857 4T o 2 3L ) AU 3f B
1gG,. By B % B eBioscience 2 7 ; FITC-CD3/PE-
CD19 Wi R REN &R X R AR gG1/1gG2a
¥4 H % E Becton Dickinson 4%l ; Transwell {fL#2
5.0 pum) W B 3 E Corning Incorporated Costar 4
fl, B-NHL 41/t & Raji M PEHAN¥ELHLY

MRPRR, EFRERRAE 10% B 0F. 100
U/mlL HB%E.100 U/mL $EE @ RPMI-1640 ¥
FE.EITCHY% CO:@@&&'F*&?% % 48h ﬁ
WAL ],

1.2 WAXR. ﬁﬁ*%‘ﬁ&*ﬂ&k%ﬁﬁ@#
ERRHDAERLAERFAEFEERA. 7HHKE
EREHIMATR.2F 0FEX B 4AENHER
sHL.EPViE3H, D26 FE T fKEE 2
f.Nm1E, 1 1#. %msﬂb‘ar“iﬁﬂﬁaﬁ
R R,

2 FE

2.1 WELSERMREEEAROH & XEFRD
BHEE URHEEARSE. 8 100 BERE
200 B JE 7 P18 ik, B 0 A0 A B VB, R R O R A AR
SEBRUKEHREEEETLEIEAIEA
fi,D-Hank's B3k, MR AMKEN 1X10°/
mL, EMBEEREEEHRIEEE 98% HUE.ER
HAgH . ERTE 1%B4F MFHF D-Hank's
HAFANRBRTHELEOKHERFERERT
CXCR4 ZkmEEx. HRBREMTE 104 BX
%84 4 L 9 DMEM (K80 3B, T 37 C.
5% COMMBEEUFTRE. 1~3d 5HERET
ML BN, B SR R 0
EE~-3d ¥ BHRH.BHLEBRM & 2~3 Rtk
f£1K% . REPERAMEE SDF-1a HRE. 77
BHOEEA RO FARETER, KRY 44,
AinpEL R B 3AINTARAER
(12.5.25,50 nmol/L ), EHAY 'ﬁzaww
H24h,

2.2 MTT tﬁ@fﬁﬁﬁﬁ"ﬁﬂﬁhﬁﬁ Rajl i
WHAHEWE. RAEK BT Raji M (2X10°/mL)
BMT 06 FLEFR, B 200 uL, 3 5 ~F471L,
EREH 3K, TRAMATRFERESRL B NS
(6-25.12.5,25.50,100 nmol/L), BN A ME
B4 T 9% 0.24.36.48.60.72h ETFEAM
A MTT (5 mg/mL) 20 pL,37 'C HEHH 4 h, &
LFLEE A DMSO 150 FL’ﬁﬁﬁﬁﬂaﬁﬁéﬁ
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. B F4 8 shBiRd (EEEH ELX800) $iF
490 nm FRLEHE (A) #H., FRBHNDH K=
(—%kE AME/MRE AHE) X104, RHEEH
%k B (LOGIT &) 1.0.0 A H
ICsfH .

2.3 RT-PCR FEBEEHELERAHE SDF-1a
B HRik.0.25% REOMELERAR, XB
Trizol —3 B 4 M K RNA, B U8 RNA
FRENFHERE R E RNA S AIEE (A
Ape>1.8), TR EN A RNA 2 pg BEHLE
# 1 uL DEPC K 1 pL 843,70 'C B 5 min; &
WREmMA 5XENZFH 4 £L.10 mmol /L ANTP
2 pL.RNA E§##i#) 0.5 uL,DEPC K 1.5 pL.,
M-MLV %38 1 pL,i85 .42 C BH 60 min,
70 Cy 10 min, % (L M. 5I¥#RHE GeneBank
SDF-1a ¢DNA #5F 5, 38 i Premier 5. 0 512
R EEETADERAASR. JIHFANR
SDF-la IF ¥ & 5-GCCATGAACGCCAAGGT-
CGTGGT-3 s & X # .5 -CCTCGAGTGGGTCTA-
GCGGAAAG-Y , 5 /=¥ % 317 bp. MM £ &
Bactin fEH NS B, E X #:5-TACATGGCT-
GGGGT-GTTGAA-Y ; K X # ;5 -AAGAGAGGC-
ATCCTCACCCT-3 . §# =% 219 bp. 4 B H¥
BEY 3 pL 10X RS W 5 pE.10 mmol/L
dNTP 1pL. 2 mmol/L MgCl, 3 pL.TaqgDNA B&
M LU EM3%Y. RRA3IYE 3 ul. BEMARER

AR &EEY S0 pL, BN, E PCR X L #EH

PCR RN ¥ i¥&HHR 94 C WEHE Sming34 C E
# 1 min, 60 'C BK 1 min,72 C Ef# 1 min. 3L
17 30 A~{&3F,72 'C B 10 min. F B Y Y p-actin
fEARZ B PCR 815 2% HIEEERRKER,
ERRBR A RE (UVITEC) #T&HBE
BESMHT 25 R L SDF-1e/B-actin HI{ERRAF KFE.
2.4 RAMBEHEIKEEHEER CXCRE HR
i5: F B FITC-CD3/PE-CD19 WLi7 8 55 B Hi fh &
HF B 1gG1/1gG2e % T B 45 5 B 41 M DR
B,CD19 (+) ¥ BHEAMERF.CO3(+> AT
WE kR, %8 CD19 R CD3 MR AERAD
80% MRAIATHEOEAM CXCR REMNRN,
BIX10B M BARBE, 79 MA PE-RA
CXCR4 B ERAREF AN R IgG2« & 10 4L,
4C REWE 30 min,PBS EIXHELE, KR
M M % (Becton Dickinson 4+ #}) B ¥, & B kI
CXCR4 BEMHHEEHEER,

© 2.5 Transwell A RMBEIBELR:IEN

rhSDF-1a % NHL 3 6258 41 i o B Ah i B 1
BHFES#ABENFEEHARBR. AEAREER
2 X 10%/mL, B0 A % 3% B 4 ) % 0, 12.5, 25,50
nmol/L MELSHENEEE,37 C.5% CO4EH 2 h,
#£ Transwell EZEhIA & 4 MMM 100 pL, TE
B A 500 pL & 200 ng/mL SDF-1a f§ 10% a4
M -RPMI-1640 # % 3. HAT = 500 pL RAF
thSDF-1e R HBAEITAXM M. & 37 C HHH
BE4b G HLRESATERBEPHAMK, HE
B ER RGBTV 3 KO B HEEHE
HEITER TEARMB/FAKE K BHE X
100%., Buoh, il NHL & i 2 45 5 0 240 i xf
NHL 3 B 45 % 48 0 0 B S SE B 2 0k . 5 X 103K
EEERAMREMNTEERTEZ.E 37 C.5%
COB#BPHA 3~5d, FEFIRBBRTZR
MR, % NHL HESEARMEMARKEY
EABANMET 2 b, ARSI 100 pL MAE
. BETEMASHEEENAMMEREEY
TAXMM, 37 CBAEET 4, W ERTHENK
OBE, TRPHFENKOCEERARRA 1 HK
Bk BHREKDEEENKES,

2.6, A B ERY o+ FR, KA SPSS
11. 5 K3 LR BB H TR 25 0 A R
Hih®.

3 GR

3.1 MTT ##BEABMNERN Raji HIEHE
W5 RmME R BAHL EFBELBAMEN
25 (6. 25~25 nmol/L) Bp o] PLES{E] R B AK B R
AW EME Raji MEEHMER (P<0.05) s MEKH
BE (50~100 nmol/L) B HFHYIEE KN, &
EM#HEASNFHS, BECRBAF 24 M 36
h.48 1 60 h fE AR A AME KR H R AXEAR
(P>0.05), BHHBETF 72h EBA. HRAEH
MER (P<0.05), WHE 1, EABEARRER 24,
36.48.60.72 h # IC,{H 4+ 3 A& 43.06, 25. 08, -
7.32,2.66.0. 58 nmol/L,

3.2 BABKREREY NHL RESSEA4ME SDF-
lo #AMEW . RT-PCR &R 8, 74 NHL £&
WO AR B B ik SDF-1e, i R fE M 4
WhE RS SDF-1a B R ABME, =&
SDF-la 5 Bactin & # WKW E (SDF-1a/
Bactin) 4FFI% 1.2240. 30 # 0. 2540. 15 (=3,
P<0.01), B 2, EAMAEERLLESE, 7T R SDF-
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la mRNA 3" &FHEABAREERE NN
BZERE., KPP EAEAN 12.5 nmol/L A4 5
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HLEARE C/ (ol L)

M1 RmAWHEEM Raji ﬂhﬂﬂﬂﬂ‘iﬂﬁﬂiﬁﬂ
(I:tl" n=3)
Fig.1 Inhibition of triptolide on proliferation

of Raji cells (x+3, n=3)

M-marker 1~7-7 4 NHL MFMHEEEMHE SDF-1a Fik

B-R M A O AR M SDF-1c R

M-matker 1—7-illustrate SDF-la mRNA expression in

stromal cells from seven NHL patients 8-illustrates SDF-1a

expression in reactive hyperplasiz lymph node stromal cells
§2 NHL %EHERMBM SDF-1a 5 RE
Fig.2 Expression of SDF-1a in lymph node

stromal cells from patients with NHL

100 1

80 +

Counts

wimARERARD (1.1540.33 vs 1.224
0.30),BER LB XM (P>0.05): I BFLHAR
B 25 nmol/L & 50 nmol/L MBSk imG A
b, FAPEHT,FERPER (25 nmol/L 4
0.8840. 35;50 nmol/L # 0.7410.32,n=7,P<C
0.05), WA 3.

F-1 a (317 bp)
219 bp)

M-marker 1-%M 2~4-BA NP BN 12.5.25.50 nmol/L
M-marker 1-control 2—4-triptolide 12.5, 25, 50 nmol/L
M3 RAWAEM NHL RBLEKEMN SDF-1a
A DI EER '
Fig.3 Inhibition of triptolide on expression
of SDF-1a in lymph node stromal
cells from patients with NHL

3.3 BABARERM NHL ¥ E4# 415 CXCR4
FAEHEWR NHL BEZLBAE CXCR4 REXRK
(7.37x 720U BFRAKEB LB AHEH
(12.5.25.50 nmol/L) #E)5, M CXCR4 #Y
FEFHEE (11.1345.66)%.(8.30+4. 61) K.
(3.31£2.35) % . MPH N ERYER, A 4,

A-FEE BB C~E-BAMAME 12.5.25.50 nmol/L
A-isotype control B-control C—E-triptolide 12. 5, 25, 50 nmol/L

B4 ROWABMT NHL HEEMEM CXCRI REHEM G4 n=T)
Fig.4 Effect of triptolide on expression of CXCR4 on surface of lymphoma cells freshly isolated

from lymph node of patients with NHL (x+s, n=7)

3.4 BEABRAEEX NHL REMKEESTERN
Ew. B BN YT E R rhSDF-1a s EH K
Wk L3 B A MO, NHL 3 B 5598 40 B0 B S RE
BONLEIBETE. FRAKERAERAGEN
(0,12.5,25.50 nmol/L) ¥ERIJE s 4T %k rhSDF-
le H ARTHBELIIHD (75.4£15.8)0%,
(59.44+17.3Y%.(30. 3113. 8)%.(21. 44+ 9.9) %
MY TZEREHYG NHL B EROSETRREN,

BT BEESNH (61.14+15.50%, (53.4+

17-3)%4.€20.84+7. 43 %.(15. 446. )Y A R &

E5XRAME. BARAREEMEA NHL HE4

¥ 41 5§ ] rhSDF-1a 3, NHL F&#ﬁaﬁiﬁﬁﬂﬂﬂ

ks ER, A S,

4 g
BARAEMERETHEARTRAMN T

RH-RARLAY . BARGEER ¥ &
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xR, "P<0.05 **P<0.01
*P<C0,05 **P<{0.01 vs control
5 BAWAKMR NHL KEEMEME rhSDF-1o
REMNHREEXRARKITEAER
Gts, n=")
Fig. 5 EfIfect of triptolide on migration of lymphoma
cells freshly isolated from patients with NHL
towards rhSDF-1x or cultured lymph node

stromal cells én vitro (xL£s, R=7)

SARKHEP_HABEHIEENTFERERS HERAR
BOAEEEMNEENBMEY., EEX, LhE
ERBZEBAMNP LR LT A LREH, RATK
EEABHESE (2~10 ng/mL) BPaeMma 4k b4
B Bl (H23) 4 55 (HT 1080) ME BB
(COLO 205) FE£MMENRAENERMEH: 3D
THRBR.EABARENFHIEMHEEAER IR
B OEREANERENREARROHAPRERY
MrREEE RBEMHERD, RERNEHMBH
BEEES . EABARREERSEHMERAN
MET.HERANS S AEEERES I ETRE
BHBHRE MEEEFET (NF-«B) HEAS
VAR %15 caspase EAFHE X, FHARLERE
AEREFABAREME ((6.25~25 nmol/L) B
LAEE B} FO ) B AR5 R A S ) B-NHL R #
Raji SR HM BT HREERELABARERE
FEEME BT RAME BISF10 [ A B e
MEd SRR L (BB AR HLGIR BT,

SDF-1 R#EUHEF CXC PERWEERRA
—, 5 HZE CXCR4 EERENEM N RENH
¥R, HRTHREY,.SDF-1 5 CXCR4 W 4
WEMANSSHREE . ENTHRIBEMEE
FETLHENBR.MARSHEARABEAEE
A0 EM Muller ZPURH AN RBARE LB
BRI MEB LA E R CXCRe Z 1, TET,
S4B R TRL B T B 3 b 6 I I A B M)

7K 2 4 AR 1 B4 e £k SDF-1. 3k B IE % B A
P O 6% 41 4 36 B 0 & 3L M 1B A ML AT O B A R b
A.TREER . MASEREETLNALRRY
IR E AR AR, EmERE RERE
/AR P AT CXCR4 h RG] B EMH AR RS
BEUE M, bk R SDF-1/CXCR4 15
S5iBRENRMBEAEE. FRA-ENBEER
1% . Phillips %57% 31 F R 75 i 3k /48 HE o 8
(NSCLC) MM F (A549 1 CALV-1) %
i CXCR4 21k, 3 T # SDF-1 WHIM T &4k
F¥. T NSCLC MEEAb R ZEMBEEENE
BEWELR.EM. M SDF-1 WEAHEH
FIRE IR AL, i R B SDF-1 7 B 86 2 o 42
AKX S ENTE. EHILEK SDF-1/
CXCR4 A: ¥y 3 i 48 1k 3 A7 7T BB 5L 24 L ok 70 5
BAM AR,

W3 %0 SDF-1/CXCR4 £ ¥ M5 0§
G5 50 e 4 i B9 BB AT Bt WM . CXCRY
32 AT 5 0 B IR T 06 £ 40 L 8 T I A A e R
R b A, N b o A0 A 1R R A B
HILA. EARA MR EEREES; HaRT 8
TR PR rhSDF-1 B XA X &Rk CXCR4 ZH
BEERE &S EBI, AMRERA
NHL P E45% 5 41 5 R ik SDF-1a, ] NHL
BABMNMETEHEEL CXCRY B4 . KA THE
¥ B thSDF-1e & NHL HEZEERARYES
¥opeaf NHL W ESRARMIH. KEREH
SDF-1/CXCR4 #:H2¢4h7E NHL B W R T %
HEEsETEEEMEM, B LEE SDF-1/
CXCR4 i 4 85 L35 0 A o] 86 A h 0 Mo S B RO 3
BB,

EMFTLEREN. FLBENEEENH NHL
WELEFEHN SDF-1a ) KX ; ML & Kt
FR T NHL #E 458 MM CXCR4 1 K Fy
Transwell B{LEE T ERTELBAERANRE
il thSDF-1e %t NHL #2558 s p s b fE A
TREEMN ) NEL 9 45 3 7 20 B % 80 40 i A6 4 S iE
BN EREXR L LERBRBLABEAMR
BRI NHL RS EAREIHCENER,
HUl$ 58 B RERY NHL SDF-1¢/CXCR4 &
VFENMHENEX. BTEARARERNE
A5 0 45 bk R Y B 9 O L E B A BE M NHL
MERENER. BREBRNET NHL 52
%Y.,
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1-2%-2,3,5- S P REMTN I S WM R BUIRGHR P ER

R & R.B O$.F N EERS

, SEFHE R285.5

(QGS) on acute lung injury of mice induced by ip hipopolysaccharide (LPS).

(tRAE RRBYERGEBYEFEALRE. LR

®N RE:BN

100083)

it 1-8%-2,3,5-= P E LMW (QGS) HEEH LPS RIRARFRENRFABELN

#. A RAPpLPSHARBY/HAKNRGESE, BRMWESY - MEOMISERERRE (BALF)
# NO K, Western blotting R MEH ZAT B MHED kB, FRE-FILAS KM (NOS) RHEA 8
I (COX-2) ZF/EMELXHE ARKMASRBEL Y SR QGS 500 mg/kg #1882 FHFME LPS 3R
. REBEMER K (P<0.05).QGS 250,500 mg/kg H ek B EREE LPS 245/ K BALF # NO 7K, 30 %1 82 4 95k

BT 37% H0 48.1% ., R QGS 500 mg/ke AT HE M MATES P IB-o HHEA BT H INOS K COX-2
EOoEBHR. it QGS M LPS BIRA/HAHNRGERPER.EER 'iﬁiatm IkBo FHRETHNHN

iNOS 1 COX-2 EAMREHEE.
% 1-BE-2,3,5-=
YREIREA

FEEaM, R SHRAG
M E 0253 - 2670(2007)09 ~ 1355 - 05

Protection of 1-hydroxy-2, 3, 5-trimethoxyxanthone on acute lung injury
of mice induced by lipopolysaccharide
XING Cheng, XU Bo, GUO Wei, L1 Min, CUI Jing-rong
(State Key Laborzatory of Natural and Biomimetic Drugs, Peking University, Beijing 100083, China)
Abstract: Objective To investigate the protective effects of 1-hydroxy-2, 3, 5-trimethoxyxanthone

Methods Mice were

pretreated with QGS for 7 d. Murine models of acute lung injury were duplicated by injection of LPS 20

mg/kg intraperitoneally.

In 12 h, the lung weight index was observed and the NO level in the

bronchoalveolar lavage fluid (BALF) was measured with kits. The lung was also assessd for the

s
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