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Relationship of Serum Interleukin-6 and Liver
Regeneration after Hepatectomy in N-nitrosodi-
ethylamine-induced Cirrhotic Rats
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Purpose: The evolution of cirrhosis from chronic inflamma-
tory liver disease represents a dysmorphogenic “response
to injury”. It is important to understand how inflammatory
cytokines, known to be associated with such responses, in-
fluence the growth of different cell populations within the
liver. The purpose of this work is to establish a role of serum
interleukin-6 (IL-6) in liver regeneration following partial hepa-
tectomy in N-nitrosodieth ylamine (DEN)-induced cirrhotic rats.
Methods: Male Sprague-Dawley rats were used for this
study. Liver cirrhosis was induced using DEN (100 mg/kg)
given once a week for 6 weeks. In Group | (n=18), 70%
partial hepatectomy was accomplished and then the re-
sected liver weight, regenerated liver weight, serum IL-6, and
serum GOT/GPT was determined on postoperative days 1,
2, and 4 and at intervals. In Group Il (n=19), partial hepatec-
tomy was carried out and Laennec, a hepatocyte growth
promoter, was injected on preoperative 1 day and post-
operative days 1 and 2.

Results: The value of serum GOT in Group | was 415 |U/ml
on the first postoperative day and peaked at 1870 [U/ml on
the third day. In Group I, the level of serum GOT was 404
[U/ml on the first postoperative day and peaked at 593 U/ml
on the third day, then decreased gradually thereafter. The
value of serum IL-6 was 106.54 pg/ml on the first post-
operative day, 130.59 pg/ml on the 14th postoperative day
in Group |, however in Group I, it was 40 pg/ml on the

AQNA AL : Frg 3], FAA] AT hds 34¥1%], @ 602-702
AR e duteld), A gt A
Tel: 051-990-6616, Fax: 051-256-6101

4ol 2001 59 179, AL (2001 7Y 29

e RARHEL Y Q74 ATAUTE YHE ol F

12 d

2=z ¥ &% Interleukin—6

RS

first postoperative day and then decreased to 29.18 pg/ml
on the 14th postoperative day. The percentages of regen-
erated weights of liver at intervals following the 70% partial
hepatectomy was 55.1% on the first postoperative day, and
102.3% on the 4th week in Group | and 60.4% on the first
postoperative day, 95.8% on the first week postoperatively,
and 116.1% on the 2nd week in Group II.

Conclusion: As the value of serum IL-6 was sustained below
40 pg/ml, which was the value on the first postopeative day
following partial hepatectomy with Laennec treatment, the
resected liver was rapidly regenerated and restored to nor-
mal liver function. In cirrhotic liver, regenerative activity was
related to serum IL-6 level, so downregulation of serum IL-6
might be helpful to the regeneration of resected liver. (J
Korean Surg Soc 2001;61:8-12)
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(1) NBES: ATl 48 SEE B
9] 47 Sprague-Dawley 4] %It}

(2) 2+HdH RE: N-nitrosodiethylamine (DEN, Sigma, USA)
= AelA <l 314100 ppm)ste] 100 mg/kgs 155l 1
3], 914 6%l 2 ¥7] FAshlek. DEN Felshel A
8F7kA ZF 49ute] F 9ute] Abgele] AEELS 81.6%%
ool, & 402 F WPl WAE A7) 2R
oz 7P7:1H:l o goletglon], ¢ 37l & Ygow B
£ A% 2 QA el vhalstel Adsisin

(3) Algl®: Group I (n=18)2 DEN E7H) FA4 85
70% 7HAAEE Alsste] WA o] FA, AARE 7F, A
AR 7o FAE FABR A, &5 2447, 48417, 96
A7k 15, 2500l A 747 3~4ule|4 o] BE2E 3 AYAIA
sotg A31sto] A IL6, GOTIGPT 5& AAsIc.

Group II (n=19)2 70% A A|%E &% Aol 7FAEAA
RS 13] Folehi, % A%, 5 247}, 484170
A4 33]ell AX 7EAAFHA 12K Laennee, F4ZHE 3.6
mi/kg & L5l FAS T 70% 2] A 7k FAIE
SRsslen, 5 202 @A 9643, 17, 27
Ax 7247} 3~duje|H o] EES 3] oaz4 IL-6, GOT/
GPT, 18] Xﬂ‘“ﬂJ A %a ZAs3lct.

4 70% 2HEHE: AEH £k A7 3 719 median lobe
3} left lateral 10be:-; Zb7ko] WS A%l & A sl

(5) %g GOT/GPT, €A Interleukin-62] EA: A|7|¥

S S YAA Palg AHetgon], B4 69 =
7&% -rl*H gl AF F sl WAE0) Bk o] &
AR elstel 42 18 ml AEE o] gahglen], A
rat IL-6 ELISA (d]t]Alo]) KitE A8}t

6) THME 2te| FH FH: 70% A=A AARA 7
o FAE AL o AL Aol el B 34
AA A8 78] FAE Aol 2 vlES vlaskgich

XA 250~350 g

.

| ot
1) €8 GOT/GPTY| 3}

(1) ¥4 GOT+= Group Iof|A] THAAE F(n=18) 244 7F

oll 415 IU/mIE Z7} & 96A]7kol] 1870 IU/mIE 7}4 Zo]
Z71Edel. 28 A% AP} ZFol| Laennecg F9938F Group
II (n=19)e| A= &3 24A]7k0]] 404 TUmIE Z7}Eo] &
F 96A]7kel| 593 IUmIE ZF7} F X% #azo] A4}
= et

() ¥4 GPTE fwollA &% 2447kl F71E]o] o] %
FHazslo] A sbE ol ch(Fig. 1).

2) &3 Interleukin-62| Hi&}

(1) Group I (n=18)2] I IL-6= 7HEA|E F 244 7bol]
106.54 pg/ml2 A Ve o, AJzke] 73 abslw A A
Hort &5 250 13059 pg/mlz thA] F7tEo] &%
43F, 6370l 76.88 pg/mlZ FA = ).

(2) Group I (n=19)01|4] 7FA A& A3} Zol| Laennecs
Folalol s uff P IL-6 244 7hol] 40 pg/migiom o] %
Zaxlo] &% 65l 29.18 pgmlE FA ¥ HckFig. 2)
(p=0.002).
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Fig. 1. Changes of serum GOT/GPT after 70% partial hepatectomy.
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Fig. 2. Changes of serum interlekin-6 levels after 70% partial
hepatectomy G I: only 70% hepatectomy, G II: 70%
hepatectomy with Laennec treatment.
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Fig. 3. Percentages of regenerated weights of liver at intervals following 70% partial hepatectomy according to HGF G I: only 70%
hepatectomy, G II: 70% hepatectomy with Laennec treatment.
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Aol vlg 20l — N
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(1) Group I (n=18)0l14] B IL-6 7PAAIE 3 2447
o] 106.54 pgmlZ A vhebkom, 3 2447kl o}
AW 30%9] 7H 55.1% % AAEAt £3F 2F = A
IL-6% 13059 pgmlZ thA] F7tkElo] £3F 45, 65l
76.88 pgmlZ FAE AL, AAFH 7] w|EL 45l
76%, 650 102.3% 2 A= ).

(2) Group II (n=19)ol4] 7+ A& A7} Fol| Laennece
Folstle wl A IL-6% 244 7kol]l 40 pgmigi o,
ol E 30%2 7+ 43 2427l 60.4%, 152A)] 95.8% 2
AAE Qo 256 1161%2 HA=H 4 IL-6&=
40 pg/ml o]} & ZrAx| o] & 650l 29.18 pg/mlE §-A|
= A ch(Fig. 4).
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Fig. 4. Relationship of liver regeneration & serum IL-6 after hepa-

tectomy. G I = group I; G II = group II; IL-6 = interleukin-
6; RG = regeneration.
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Azke] AT AR HAAE 2447 F2 A IL6
+ P AlEE A3 Group I (n=18)el] A= 106.54 pg/ml
£ F7HE e, P8 AlE A5 Laennecs 013k Group
1 (=199l 41% 40 pgmiglch. kel A Alzbo] Zzfshad
A S 1544 8 L6k %3 gasisic ol 724
Alsnt AJ3igk Aol As €5 25 ¥ 130.59 pg/mlz
Al F7HE F &% 65l 76.88 pg/ml7kA] FHaelgl e
o, o] ¢ e % S 2 F2 ARE e 2
Hdlel, $EE SA4A 2Adget 4 9 A4 2
ol 272 fldk HaAlE A TAEEAARJIAE Fo
3 Dzl AL ASH R 40 pml olsh2 $AH e

g IL-69F ABH He] FA9 wish= AdTelA] &
A IL-6= ZHAAE 5 244 700l] 106,54 pg/mlE EA] 1}
Bhstom, 5 2447kl ol W 30%°] 7+ 55.1% %
A= ek &% 25 F A IL-6% 13059 pg/ml2 F7}
ST} £3 4%, 650 76.88 pymlz §A5 97, A4
2 7ke] v)g& 474 76%, 650l 1023%% A=At
Group Iell4] 7HAAlE A3} Foll Laennecs Foiat3is
w FA IL-63= 244704 40 pg/mlE Group Iof] w]sfo]
Al FAER e, dol gIY 30%2] 7h FF 2447kl
60.4%, 155 958% = AA=|glom, 23] 116.1%% &
A= 9t o]ei3t AT} Laennecs Fojslo] EA IL-67}
o A FAERY el ] Al dolnkw
g Bl #ut

Kita 5(9,1002] Kol oJs} 7173k zHdzke] IL-2,
IL-15 9 TNF-o 52 XA FHEA FARE IL-6%=
18+£34 pg/mL (mean+SD)Z ZA =i} sk, 7] 714
g 3] dH IL-6w= AAA 7edQ] 73§ 2031232 pg/
mL, $FA M43 A§ 1161257 pgmL, ZHetellAl=
824105 pg/mL3it}.
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factor-alpha (TNF- ¢), interleukin-1 beta (IL-1/3), interleukin-
6 (IL-6), L8] 1 interleukin-8 (IL-8) 52| W3}E Tzhs}9
th ZH7uio] FukE FHAtellA &% 194 IL-69F IL-89
TR 7} 7Hge] FRkE A oF 3htell A Kk o] 99
=hon, 3% A7|7kll A 7H7ulo] FukE FHAtel A
IL-69] X7} F7hE ek Haskgich. Fong 5(12)2
Z473wle] FRkel 759 dA IL-69] AL 2 AA7}
g dogle 2L ohdr dAAES A4S A5
5oy t}2 #o]EF}elQl TNF, IL-1, and IL-8 5& Iu}s
Al sl B dovle Zlolgta slgiv). Saka-
moto 5(13)& # EEAFNA] IL6"" miced} Bl L3}
o] IL-6 " miceoll A ZHAA%E o HAE DNA F4%
o7} Lojupr] A7 FAR 3 Est= A7I7F ZolAls
Bl 250 AAEE 714 = oval cell B 92 A4 A
A xe] FA3 7HAIEE] hypertrophy 2= ZHA| E5-7] €]
3152 AW 4 glelen, apoptosis rate®] xpo]® 714
S AAsh IL-6'" and IL-6 | mice?] A4 7holl A=
apoptotic cells& 7] Ho|A ¢kgko}, 7HaAlE & 604
7+ FHE 9027 Aololl= AA G Kol E H it Apop-
totic cell®] <+ ZFA|EQ] 5-bromo-2-deoxyuridine (Brdu)
labeling & 7F2] DNA content X0l v]#|sli o} 704
Alg F 2447k 59 HAXG 96417 F o] H x| =
o] IL-6""" micedll A T 2 Xrol7} YTk Aol A 96
A1 7F 59l 7HA1E 2] apoptosis?] XFo]= IL-6 | miceol] A
oA YA vrebdkeh IL6 | miced rIL-62 X 8A]
ol 3k yhgo] A sAl WhHElo] A EZFA 0] 3] EH
Il total apoptotic bodies®] Z7}5 Htla 3t} Cress-
man (1,22 AAIHAA A ABE fishe ol o
8ol Q27|78 IL-62] STAT3 (signal transducer and acti-
vator of transcription protein 3)&-A413}e} I A Q). Wild
type miceol| A ZHA A& F 1X7F o]ujol] STAT3 DNA 7
gro] zhol ZrollA] vrebskow, 5% 24 7ke)] H Xl =2
hgloL}, IL-6 Ao} mices A o] @3k WHSo] LA
okokr}, IL-6 74 o] miceol] 4] recombinant IL-6 (rIL-6) -]
A STAT3 2487} 31 25i9lo0), ZAE Z4o] Lolyk
o zeh}, wAAAES] DNA 34 1 chE SAe] B
AL IL-6 7 o] miceQ} wild type micedl| ] F-Aslicta

wsigiek, el oleld Ao Holsl Ase 7
2o WalEe] B A% wEckm A Carlos
S04 IL-6 | miceol| A 7+e] ¥]8 A TF(warm ische-
miafreperfusion (WI/Rp)) €4 & 1 AL & F&hs}o] rIL-6
AAAE 0|23 Whol WAEE AL WA E,
1L-69] thE Fa3t a3= 8Ed & HA8E S4A
71 Zoltl. ZFA|EZ 9] mitotic index?] Z7}9} PCNAR %
g Jastol SHAE] F71 Srhoke AL DA
o} 2 7JA e 2 IL-67F 9344 STAT3 (signal transducer
and activator of transcription protein 3)E & & transloca-
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73w Aol A] 2P AlE $9] EA Interleukin-6v &
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ol we} 94 ek Raiglh HARE £F WA
IL-6 g 527 A WEglo]l €3 24 7ke] X H} A
FAEDY Group Iel|A] o AstA] Lolydel. o]+
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AE 7FeAE AR = ik
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