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A Study on Pulmonary Toxic Effect of High—Dose Cisplatin
Administered by Isolated Lung Perfusion in Dogs

Kwhan mien Kim, M.D.® Joung ha Han, M.D** Joo Hyun Kim MDD &=

Background: Isolated lung perfusion(ILP) was developed as a new lreatment approach to
non-resectable primary or metastatic lung cancer, because of its ability to reduce systemic
toxicity while delivering high-dose chemotherapeutic agents to the target organs. This
tesearch was planned to evaluate the direct toxic effect of high-dose cisplatin to the lung
tissue during isolated lung perfusion. Materin! and Methed: Fifieen mongrel dogs were
divided evenly into 3 groups. In control group, mongrel dogs underwent ILP without
cisplatin in the perfusate for 40 minutes. The second group was composed of 5 mongrel
dogs which underwent TLP with cisplatin 2.5 mg/Kg added to the perfusate for 30 minutes
and 10 minutes with washing solution without cisplatin. The third group underwent the same
procedure as the second group excepl cisplatin 5.0 mg/Kg in the perfusate. Aciivities of
serurn.  angiotensin converting  enzyme(ACE), tumor wneerosis  factor- ¢ (TNF-g), and
concentration ol serwm lactate dehydrogenase(LDH) and blood urea nitrogenjcreatinine
(BUN/Cr) were analyzed in each groups at the tHme of pre-perfusion, 1 hour, 1 day, 1
week, and 2 weeks after ILP. Result: Serum ACE activities before and 1 hour, 1 day, 1
weel, and 2 weeks after ILP in control group were 45.1F6.3, 44.619.3, 467195, 50.8+
9.1, 46.1£4.3 U/L. These in cisplatin 2.5 and 3.0 mg/Kg groups were 494 t12.6, 39.0%
8.6, 4234159, 50.01+2.6, 533.8—8.3 and 555123, 47.0£6.3, 45.1+6.9, 74.81L19.5, 60.2
+£12.0 U/L, respectively. Serum TNF- g activities in each group before and after ILP were
50115 [ 772221 6623 ) 43213 | 521 {conwol), B.7L£1.6 } 99E22 7 7913
f 63E£2.2 / 742 4(cisplatin 2.5 mg/Kg), and 6907 / 89=34 / 79+4.0 } 33109 ¢
5.8+ 1.3 pg/ml(cisplatin 5.0 mg/Kg). Mean LDH levels of each group were 2257 [ 271.3 /
328.9 / 350.8 j 255.7(control), 2357 / 265.7 } 3360.0 / 379.5 [/ 299.2(cisplatin 2.5 mg/Kg),
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and 259.6 / 2852 [/ 3406 /4334 /(2024 IU/L(cisplatin 5.0 mg/Kg). So there was no

significant difference in serum ACE, TNF-

@, and LDH activity changes after ILP between

the 3 groups. And, there was no significant changes in BUN/Cr in each groups, which was

independent of ILP and petfused

concentration of cisplatin, In addidon, all dogs survived

the TLP and there was no significant evidence of pulmenary vascular injury afier 2 weeks of
ILP with cisplatin. Conclusion: There was no harmful effecc of cigplatin to the lung tissue
of the mongrel dog up to 5.0 mg/Kg in perfusate. Therefore, it is perceived to be safe and
effective to deliver high-dose cisplatin to the lung without pulmonary toxicity and rtenal

damage with 1LP.

{Korean Thorac Cardiovase Surg 2000:33:697-706)
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Table 1. Changes of serum angictensm converting enzyme
activity before andg after isolated lung perfusionilsL)

conftol cisplatin ciaplatirl pvalue
(2.5 mg/Kg) (5.0 mg/Kg}
pre-perfusion 45.1£63 494%126 33351123 ns
post 1 hour 446-093 390186 47.0%063 ns
post | day 467195 4237159 451169 ns
post T weel  SOQ8191  3500%k26 748t195 ns
post 2 weels 46,143  53.8%E83 6021120 ns

post; aller isolated lung petfusion, ns; not signilicam

100+

conrol
ETE cigplalin(z Smg'ka)
W csplatinis Omglka)

Lreperusan 1 hour

Fig. 2. Companson of the serum angiotensin converling
enzyme(ACE) acivity beforz and after isolated jung periusion
This figure may shaw that the ACE achvily mcreasaed after |
week i the cisplatin 50 mg/Kg group companng to olher two
Groups, but it was not statistically significant Two weeks affer
iBolated lung perfusion however, the ACE actvibes of ihe 3
qrouas reimed fo ihe pre-perfusion levels

pre, before 1solaled lung perfusion, 1 h, 1 hour after 1sclated
lung perfusion, lday: 1 day afier isolaled lung perfusion, 1
wk, 1 week afler 1solated lung perfusion, 2 wk: 2 weeks zfier
igolalad lung perfusion
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Table 2. Changes of serum tumor necrosis facior—a level
hefore and after 1solated lung perfusion (pg/mil)

‘ . _cisplatin cisplatin

Lo el o K (5.0 merKey T
pre-pettusion 61f1L5 g7t1l6 69107 ns
post | hour 7722 99122 89134 ns
post | day 66125 79%1.5 79140 ns
post L week 43+113 6322 33109 ns
post 2 weeks 32X Febt24 58X13 ns
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Table 3. Changes of serum lactate dehydrogenase level
before and after isolated lung perfusion (U/L)

control cisplatin p-

(5.0 mg/Kg) value

cisplatin
(2.5 mg/Kg)

pre-perfusion 22571123 2357835 2596*786 ns

post 1 hour 270.3+789 2637+981 2832801 ns
post 1 day  3289=150.3 336.0%18.7 34062100 us

post I week 3508:131.5 37935+ 1358 43342960 ns

(]

weeks 255.7=916 29923809 2924+ 1440 ns

post

post; afler iselated lung pertusion, ns; not significant

CJcontrol
E __E B2 cisplalin(2 Smglkg)
(=]
gd W cisplalings Omgli)

preperfusion | haur I day

Fig. 3. Comparison of the serum tumer necrosis factor(TNF}-
a activity before and after isolaled lung perfusion.

This foures shows that the TNF-a acivibes m all 3 groups
vanod i lhe same pallern without significant  difforence
belweean groups

pra. before 1solated lung perfusion, 1 hy 1 hour after 1solated
lung perfusion, 1day: 1 day after isolated lung perfusion, 1 wk.
t week afler isolated lung perfusion, ¢ wki 2 weeks after
isolated lung perfusion

2 ofgh FAE el o 2 fade | £4 Fes
43413 pgml 747) whopalvt ey 2524 H|ele oA 1
go 45 24 pEeR Frbshe AR woli gan o
gk Hals FAALR FofvlRle ghsk l(p 005)

Cispiatin 2.5 mg/Kg& A7kt FAiA5 Zh 8716, 99
+22, 63222, 74=24 pgml® L TNF—aP—] FRHIE
veh9a, cisplarin 5.0 mg/Kes A7 oA 5 69507,
89134, 35409, 58+13 pgml® T AFTFE Hgow,
Al 23t A F-o8 Aele WA 4 @ 3vkp=005)
(Table 2, Fig. 3).
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post, after isolaled lung peifusion, ns: nel signilicant

7304

5004 Jcanlrol
B cisplatinZ Smigllg)
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LDH
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250+

g
prapariusion 1 haur 1 day T week 2 weeks

Fig. 4. Comparison of the serum lactate dehydrogenase
(LDH) concentralion befere and afler 1solaled lung perfusion.
Ths figlire alsa shows ihat there are no significant difference
mn changes of LOH concentration between 3 groups regarding
o the presence of cisplann in the perfusate,

pre, before isolated lung perfusion, 1 h 1 hour after 1sclated
lung perfusion, 1day: 1 day after Isclated lung perfusian, 1
wi 1 week after 1solated lung perfusion. 2 wk, 2 weeks after
1solated lung perfusion
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Table 4. Changes of serum BUN/Cr before and after
Isolated lung perfuston (ma/di)

cisplatin cisplatin - -
control _ p-value
(2.5 mg/Kg) (5.0 mg/Kg)
, 73423  03+27  96%26
T'S-periusion ns
prep 0724002 0834004 069003
Clpey  BOF2S BEELO 82E3L
5
P S 0git003 075+001 0.74+001 s
14 T6ELT  91£31  96£20
DS
P B p75+001 075005 0711004
L e OSE2L O 95EL1 100E33
{08 Wwee 5
P 000£005 091003 0.83+0.05
3w BLELO 0720 041D
{08 WwWee
P 0845003 083£0.01 0.85:10.03

BUN/Cr; blood urca nitrogen/creatinine, post; after isolated
lung perfusion, ns; not sigmficant
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Fig. 5. Photomicrography of the lung of mongrel dog snowing
well preserved alveolar structure and normal blood vessels
without vasculis  Nao significant  maorphologic change  was
found between contral group (A) and aisplatn 50 mg/Kg
group (B). (HE x40)

224 HZ LR Wil A A7 AR gl
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