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Kanglemycin C vs ciclosporin on immunosuppression in mice
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ABSTRACT

AIM: To studv inhibitory effects of kanglemycin
C (Kkan) on the mouse immune svstem. and
compare with the effects of ciclosporin { Cic ).
METHODS : Delayed hypersensitivity { DH) and
cyclophosphamide-potentiated  DH  induced by
dinitroflucrobenzene ( DNFB); heart allograft ard
skin allograft; hemolysin; the phagocytosis of the
peritoneal  macrophage.  RESULTS: Kan
(12.5, 25, S0 mg-kg '+d™', ig. 8 d) mark-
edly inhibited DH and cyclophosphamide-
potentiated DH induced by DNFB ( P < 0.01),
prolonged survival times of heart and skin
allografts ( P < 0.01), and decreased the content
of hemolysin ( # <0.01) . but had no significant
effect on the neutral-red phagocytosis of the
peritoneal macrophage ( P > 0.05). CON-
CLUSION: Kan had marked suppressive effects
on cell-mediated and humoral-mediated immune
responses, but no effect on phagoeytosiz of
mactophage .

INTRODUCTION

Kanglemycin C (Kan), a benz{ o }-anthra-
cene'), first discovered in China was isolated
from the culture filtrate of Nocardia mediterranes
var knglensis 1747 - 64.  In preliminary in witro
Kan possessed a weak action
bacteria and potent
immunosuppressive and antitumor activities=> .

experiments.

against Gram-positive
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Kan suppressed the proliferations of human
peripheral  blood  lymphocytes  and  mouse
splenocytes stimulated by mitogens, and the
allogenic mixed lymphocyie reaction in vitro'? .
Cielosporin (Cie), a small cyclopeptide in fungal
metabolite, possessed a strong Immunosuppres-
sive action in many experimental models for both
humoral and cell-mediated inununity in several
animal species{z'] . T-Lymphocyte was the major
target of Cic~* and has been widely used as the
primary drug to facilitate human organ trans-
plantationsts'l. Dinitrofluorobenzene ( DNFB )-
induced delayed hypersensitivity ( DH) was
caused mainly by helper-inducer T (T, ) and
eytotoxic T-lymphoeyte ( T, )subsets'- .
angment function of
lymphocyte { T,) and potentiat DH- ",
lysin production represented humoral immune

Cyve ran
suppressor-inducer T-
Hemo-

response.  Allograft rejection reaction was
predominantly mediated by T, subsets about 10
d, and by immunoglobumin and complement from
11 d onways after organ grafted’®. To discern
influence of Kan on immune action, the immuno-
suppressive activities of Kan in wm was studied
in comparison with Cic.

MATERIALS AND METHODS

Drugs and reagents Cic ( Sandoz Pharma-
ceuticals, E Hanover NJ, USA} was kindly given
by Dr M A Evans { Indiana University, USA).
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Cie 100 mg was dissolved in I ml ethanol and
diluted with olive cil to the concentrations needed
(as the volume given 10 mL-kg™' and 12.5,
25.50 mg kg '-d '), Kan (yellow pin-
shaped crvstal, purity 9.5 %, mp [70 C ) was
isolated by Institute of Medicinal Biotechnology,
Chinese Academy of Medical Sciences.  Kan 100
mg was dissolved and diluted as Cic.  Cye
( Shanghai 12th Pharmacetical Factory) 25 mg
was dissolved in 1 ml sterile 0.85 %% saline
solutton.

Mice and treatment Inbred  sirains
BALB/c {Grade [l . Certificate Mo 01-3046 ).
C57BL/6j (Grade I ., Certificate No 01-3044 1],
and LACA (Grade [[ . Certificate Mo 01-3051)
mice. ¥ .8~ 12 wk, 20-22 g, and C57BL/6;
newhormn mice (24 - 48 h old} of both sexes,
were purchased from the Department of Experi-
mental Animal, Beijing Medical Umversity.
The mice were randomly divided into groups.
Cic and Kan 12.5. 25, 50 mg-kg™'-d™" were
ig administered from 3 d before mice were
immunized or transplanted .

Experiment instrument  FKIIA. ECG
instrument { Qingdao Fukuda Denshi Co)j; 721
spectrometer ( Shanghai 3rd Analysis Instrument
Factory 3 DG3022A ELISA analyser ( Hua-Dong
Flectronic Tube Factory}.

DH and cyclophosphamide-potentiated
DH LACA mice were sensitized and challenged
with I 9% DNFB.
weight between the 2 ears was taken as DH-.
Cyc-polentiated DH was done as DH, except
mice were injected ip with Cyc 250 mg-kg™! on
d3.

The mean difference in ear

Skin and heart allograft  Skin allograft
was modified as the method!'*’ . Skin graft beds
(8 mmx 8 mm) in BALB/c mice were prepared
on the right thoracic wall. Full-thickness square
grafts (8 mm x 8 mm| were prepared from the
tnmk-skin  of C57BL/6j.  The graft was
positiuned on the graft bed and covered with
The inspection of skin grafts
was done every day.

Heart allog_jraft[“‘: BALB/c mice were

prolechive tape.

anesthetized ip with sodium pentobarbital 50 mg-
kg™'. The dorsum of the mouse ear was
dissected with small curved forceps. The donor
half-heart was excised from C57BL/6j newbom
mice and inserted into the earpouch. From d 6,
heart grafts in the cars of anesthetized mice were
monitored with ECG instrument every other day.

Hemwolysin assay[gl Splenncytes were pre-
pared from LACA mice immunized with SRBC or
unimmunized. The hemolysin production of the
splenocytes, the absorbance {.4) was measured
at 413 nm with 721 spectrometer.

Phagocytosis assay BALB/¢ mouse peri-
toneal macrophages were prepared in a general
way. The phagocytosis was measured bt neutral-
red assa}-':m‘ The absorbance A was measured
at 540 nm with ELISA analyzer.

Statistical methods Results were express-
ed as ¥ + s and analyzed by t-test to compare
the difference between the gronps with the
Software of Statistica for Windows (4.5, Statsoft
Inc 1993).

RESULTS

DH and cyclophosphamide-potentiated
DH Kan (12.5, 25, S0 mg-kg™'+d™". ig, 8
d) markedly decreased the ear weight difference
(P <0.01) as Cic {Tab ).

Cic strengthened DNFB-contacting derma-
titis and made the challenged ear-swelling
aggravation.  Cic-potentiated DH induced by
DMNFB was inhibited by Kan.
potencities there was no difference between Kan
and Cic at the same dose. Compared with
control, however, there were differences from
groups treated with Kan in the ecar weight
difference (Tab I).

Survival of skin and heart allografts
As Cie. Kan (12.5, 25, 50 mg-kg~!-d™", ig,
8 d) markedly prolonged the mouse skin allograft
survival time (P < 0.05, P < 0.01) and
prolonged leart allograft survival time in a dose-
dependent manner{ P <0.01) (Tab 2).

SRBC hemolysin The immunized control
and the immunized velicle, like the Kan- and

In suppressive
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Tab 1. Effect of kan on DH and cyclophos-
phamide-potentiated DH induced by dinitrofluore-
benzene in mice. Cyc 250 mg+ kg~ " was injected ip
on d_a, other reagents were administered on d_, -
dy —d;. (#)=number of mice.
‘P <0.01 vs control. TP <0.01 ¥s Cyc group.

rxy.

G Far weight {myg)
tmgekg d™Y, g dr - Uy + Cyr

Comleul Noxle (il

Yeluele 1 5+26 1))

Cyr 2P 4+3 89

Cu [2.5 .8 664401y 17,716 0100
23.0%4 1222390100 12.6=1.2 (4
3041 <8 Jbhx2 80 T.rx 159

Rar 1254 17,3438 0100 1R.S5:2. 1010
2508 46=2009) 12Rz1.6197
M0t8 62223 (91 B.7x2.0 0100

d_5: 3 d befure mpumizations <b: the dar of mmanizaton; d:
4 & after iomonizen: — Upe; withont given evelophospharmide
+ Cyer given evelophospharmide.

Tab 2, Effect of kan on survival time of mouse
skin and heart allograft. The reagents were given

ond_y—dy—d;. (n}=number of mice. X zxs.
P 0.05, P <0.05, ‘P <0.01 » olive oil.

Croup- Survm al time [d)
tmyrke™'sd ™ e dl Sk alloprall Cardiar allvgrafi
Lantral R.3x1.3109) Wa+1.90101
Uthve ml R7£1.10 0100 10,2+ 1.1 0110
Uie 12.5x4% 0.7 £ 1.4 (9

REFN 11.9+2.1 (8} 14.321.9 18"

A 128=1.7(917 155+0.9{8)
Kan 12548 9.5=1.5 (v

25 8 11.1£2.01(9) 14.0+ 2.0 (91"

S0 <d 1252209 14.9=1.8 (9

Cic-treated groups, were challenged with SRBC
on d 0.
conirol and the jmmunized vehicle were markedly
increased compared with control ( £ < 0.01).
Kan (12.5, 25, 50 mg ke '-d™', ig, 8 d)

suppressed SRBC  hemolysin  production of the

SRBC hemwlysin of the imummized

mouse  immunized splenocyle.  There  was

difference between the suppressive potencilies of

Kan and Cic of the same dose (Tab 3.
Phagocytosis of mouse peritoneal macro-

phages Kan (50 mg-kg™'x5d) had no

Tab 3. Effect of kan on SRBC hemolysin produc-

tion of the mouse immunized-splenocyte. Mice
were mmunized on dy. x = §. P >0.05,
P<0.0l ws control, P<(.01 s imtmunized
control. ‘P < 0.0 vs the same dose of Cic.

{rruups Hemolysin
:mg‘k{"d". g vl M (dyym’
Comml 1] D90
Yehuwle Y (4 21 2003
lrnermarized  control 9 .64+ 005
Tmmnuzed veluele 8 U.oll 0,04
Ciclosporm 1258 1N 0.52+0.03

23x 8 n 0470 Ny
30x 8 0 (A0 = 006"
Kangtemyem G 12.5-4 £ 144+ 0,06
25§ 10 137 41,04
50x 3 Y 28+ U (1"

significant effect on phagoeylosis of neutral-red by
peritoneal macrophages {(Tab 47 .

Tab 4. Effeci of Kan on phagocytosis of miouse
peritoneal macrophage, n = 10 mice. x = 5.
P >0.05 vs control. The reagents were givem on

d_y-dy—-d;. Starch was injected ip on d,.
Grinps 1.
lmg‘kg"'d"\d] A
Corrirol 040014
Oliee ol 0.42+ 0300
Civlosparin 50 <3 0.34+0.13
Kanglemyein £ NP .36 1.08"
DISCUSSION
Immune response lo antigen comprised of

hubioral and cell-mediated  reactioms.  The
results recorded here demonstrated that kan like
Cic inhibited ear swelling reaction of mouse
DNFB  and
cyclophosphamide-potentiated  DH,  indicating
thal kan inhibited T, and T. cell action in normal

and elevated immune states.
J2.31

contact  dermatitis 1o

allergic

It consisted with
the previous in witro resulls Kan prolonged
the alograft survival time to 15 d, suggesting that
Kan suppressed humoral and
immunity . Furthermore, SRBC hemoly<in { anti-

cell-mediated
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SRBC-antibody }  production of the
immumized splenocyte was suppressed by Kan and
Cic. indicating that kKan interfered in antibody
mediated-immune response. Compared with the
same doses of Cic, the effect of Kan on humoral
mediated-immune  reaction was a bit more
potentiated.  The current study showed that Kan
had no effect on phagotosis of neutral-red by
mouse periloneal macrophage, even though at the
larger dose. suggesting that phagocytotosis of
antigen by anligen presented cell was not
interfered by Kan.  So, immunosuppressive
effect of Kan was mainly through inhibition of T-
and B-lymphocyte action.

mouse
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