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ABSTRACT 

An ：To study it~hibitorv effects of kanglemycin 

C 【Kan)on the i／louse inlnlllne system， and 

compare with the effects of eielospofin(Cic)． 

NⅡⅡ目10DS：1)elayed h~q3ersetMtMtv(DH)and 

ey~lophosphamide-potentiated DH induced by 

dinitmflunrubenzene(DNFB)；heart allograft and 

skin allograft：heronlvsin：the phagoc)losis of tl1e 

peritoneM ill~qeiophage． RESULTS： Kan 

(12．5，25，5O n1g‘kg ’d～，ig．8 d)mark— 
edly iubibited DH and cvclophosphamide． 

potentiated DH induced by DNTB (P <0．01)． 

prolonged slLr~qval times of heart and skin 

allografts(P<0．01)，arid decreasedthe conterit 

of hemolysin(P<0．叭 )，but had rio significant 

effect on the neutra1．red phagoeytosis of the 

peritoneal macmphage (P > 0．05)． CON— 

CLUSK)N：Kan had marked suppressive effects 

0n cell—mediatecl and humora1．mediated immune 

responses， but no effect on phagocytosis of 

macmphage． 

D7TR0DUCⅡ0N 

Kanglemyeii／C(Kan)，a bei／z(n)一anthra— 

cene ，first discovered in Chil／a wa8 iSOlated 

from the culture filtrate of：'~ ,ardia medi~erranei 

vat knglemis 1747—64． In prelimina~-／n vitro 

experiments， Kan possessed a weak action 

against Gram—lmsitive bacteria and potent 

iinmtmosuppressive mad antimmor aetivities、 ． 
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Kan suppressed the proliferations of human 

peripheral bleed 】vmphocytes and IllOUSe 

splenoeytes stimulated by mitogens， and the 

allogenic mixed lymphocyte reaction in vitro L ． 

Ciclosperln(Cie)，a small eyclopeptide in fungal 

metabolite， possessed a strong itmnunosuppres— 

sire action in inflny expefimental models fnr b0th 

humoral and cel1．mediated i珊nunitv iI1 several 

anireal species “． T一￡}w蛐bocyle fms the major 

target of Cic 一and has been widelv used as the 

primary drug to ￡aci1itate human organ trans． 

plantations r． Dinitmfluombenzene (DNTB)一 

induced delayed hH)elsensitivity (DH) was 

caused mainly by helper-inducer T (Yh)mad 

cytotoxic T—l?~phocyte(To)subsets ． Cyc can 
augment funetion of suppressor-indueer T- 

1wnpho％*e( )and potentiat DH’7j． Heron— 

lysin production represented bumoral i1Tllnlltle 

response． Mlografl re ection reaction was 

predomit~anfly mediated by subsets about 10 

d，and by inmmnoglobunfin and complement from 

11 d onways after organ grafted ． To discern 

infiuenee of Kan on iinmuIle action．the iII／lnuIlo． 

suppressive actMties of Karl in"lJiFo was studied 

z eomp~ son 幽 Cie． 

MA 口UALS AND MEIH0DS 

t~ugs and reagents Cie(Sandoz Phama— 

ceutieals，E Hanover NJ，USA)was kindly百ven 

by Dr M A Evans(Indiana University，USA)． 
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Cic 1(x)n1g was dissolved in 1 mL ethanel and 

diluted with olive oil to the concentrations needed 

(as the volutne ven 10 mL·kg一 and 12．5， 

25．50 mg。kg 。d ) Kin1(yellow pin— 

shaped e~sta1．purity 99．5％ ，mp 17O℃)was 

isolated Institute of Medicinal Biotechnolo~T． 

Chinese Academy of Medical Sciences． Kall 100 

nLg was dissolved ant】 diluted as Cic． Cvc 

(Shanghai 12th Pharmaeetieal Faeloi'y)25 mg 

was dissolved in l n1l_stefile 0．85 ％ saline 

solution． 

M ．ce and treatment Inbred strains 

BAI13／e(Grade II，Certificate№ 叭一3046)． 

C57B[／6j(Grade 1I，Certificate№ 叭一3044)， 

and LACA(Grade口，Certificate 叭 3051) 

miee，早．8—12 wk，2o一22 g．and C57BL／6j 
new])orn mice(24—48 h old)of both sexes， 

were purchased from the Department of Experi 

Bental Animal， Belling Medieal University． 

The mi ce were rando mly dM ded into ．
．groups 

Cic and Kan 12．5．25．50 nag·kg -d were 

ig administered from 3 d before mice were 

immunized or transplanted． 

Experiment instrmnent FⅪIA． ECG 

instrument(ojngdao Fukuda Denshi Co)；721 

spectroroeter(Shanghai 3rd Mmlysis lnstrmnent 

Factor；)；DG3o22A EI‘ls‘A mlalyser(Hua—Do 

Electronic Tube Factory)． 

DH and cyclophosphamide-potentiated 

DH LA(：A mice were sensitized and challenged 

with 1％ DNFB． nle mean difference in ear 

weight between the 2 ears was taken as D ． 

Cyc—potentiated DH was done as DH， except 

mice were injected ip~,ith Cye 250 mg‘kg一 on 
d 3． 

Sl【in and heart anograft Skin allograft 

was modifiedas themeth0d【 ． skin g~aft beds 

(8 iunl×8 inin)in BA1．H／c mice were prepared 

on the right thoralqc wal1． Ful1-thickness square 

grafts(8 1DATt×8 IUlUj were prepared from t}le 

trunk skin of C57BL／6 ． The graft was 

positioned on the grgt bed and covered th 

protective tape． n1e inspection of skin gr~fis 

was done every day． 
r _ _、 

Hearl allograftL“ ： BALB／e mice were 

anesthetized ip Mth sodimn pentobarbital 50 mg。 

kg ． The dorsmn of the mouse ear was 

dissected th silmll eulwed forceps． The donor 

half-heart％-as excised from C57BL／6j newbom 

mice and inser~ed into the earpoueh． From d 6， 

hean grafts in the ears of anesthetized mice were 

monitored th ECG instmment every other day． 

Hemolysin assay【 Splenocytes were pre— 

pared from IACA mice immunized th SRBC or 

uninmmnized． e hemolysin production of t}le 

splenocytes，t}le absorbalice(A)was measured 

at 413『1m th 721 spectrometer． 

Phagocytosis assay BALB／e mouse peri— 

toneal maemphages were prepared in a general 

way． 111e phagoeytosis was measured bt neutral— 

red assay J． 皿le absorbalice J4 was measured 

at 540 illn with EUSA analyzer． 

Statisfieal methods ResulIs were express— 

ed as 4-s and mlalyzed by t-test to cotnpare 

the difference between the groups with the 

Software of Statistiea for Windows(4．5．Statsoft 

Inc 1993)． 

RESULTS 

DH aI-d cyclophosphamide·potentiated 

DH Kan(12．5，25，50 mg‘kg ‘d～．ig，8 

d)markedly decreased the ear weight difference 

(P<0．O1)as Cic( 1)． 

Cic strengthened DNFB．．contacting derma．． 

titis and Ⅱ1丑de the challenged ear-swelling 

aggravation． Cic—potentiated DH induced by 

D B was inhibited by Kan． In suppressive 

poteneities there was no differenee between Kan 

and Cic at the SalTle dose． Compared with 

contro1．however．t}lere were differences from 

groups treated with Karl in the ear weight 

difference(_rab 1)． 

Survival of skin and heart anografts 

As Cic，Kan(12．5，25，5O mg‘kg 。d～，ig， 

8 d)markedly prolonged the[nouse skin allograft 

SlllWival time (P < 0．05． P < 0．O1) and 

prolonged heam allograft survival time in a dose— 

dependent nlallner(P<0．叭)(Tab 2)． 
SRBC hemolysin The immunized contml 

and the immunized vehicle， like the Kan- and 
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Tab 1． Effect of Kan oil DH and cyclophos- 

phamide-potentiated DH induced by dinitrofluoro 

benzene in mice． Cyc 250 mg’kg was injected ip 

on d一3，other ceagenlswere administered on d一 3一 

一 d4． c 】：number ofmice． ± ． 

P<0．01 centreI． P <0．01 w Cyc group． 

{mg·kg 。·d ．ig×d 

Coil[tOI 

Vc (|【 

Cve 

Cl( I2 5×8 

25 0×8 

50 f)×8 

】2 5 x 8 

25 O±8 

50 0±8 

Cvc 

22 0±2 6(1l1 

2l 5±2 6 (10) 

27 4±3 8(9 

l7 7±1 6“0l 

12 6=1+2(10) 

7 2± 1 5 (9、。 

l8．5±2 l(101 

12 8± I 6 c9 

8 7±2 I(10) 

Tab 3． Effect of Kan oil SRBC I~molysin produc- 

lion of the IIIO1L1SP hnmmfized-splenocyte． 5Hce 

were hnmunized oil ． x ± s． >0．05， 

。P<0．01 vs contro1． P<0．01 s immunized 

centreI- 。P<0 01 w the same dose ofCic 

l】，：3 d tMore Jn~llttnization d̂．the day'of imn]unization；也： 

盯 ⋯ ； yc：
i 

“ p№ p de； si~lificm]t effect on phagocytosis of neutra1．red b、 
“  

l~'ritoneal lilaCmph es(Ta5 4)． 

_rab 2． Efleet of Karl on survival time of nlollse 

skin and heart allograft． The reagents were given Tab 4· Effect of Kan oil phagogvtosis of mouse 

oll d． 一d0一d4． ( )：number 0fmice． ± ． peritoneal mcrophage- ：10 mice- ±j- 

>O．05． <0．I)5． P<O．01 0砧ve 0U． P>0·05 Vs control- The reagents~-el"e西啪 l on 

Groups S㈣  time fd1 

(mg-kg 。。d ×d1 Skin a]lograft Cardiac allowafi 

Contro1 

0live m J 

a 

8 3± 

8．7± 

12 5×8 】0
． 1 

25 x 8 1l 9± 

50×H 12 8 

f2．5×8 9 5± 

25×8 I1
． 1± 

50×8 12 5± 

9) 

】O) 

9)b 

811 

9) 

9) 

9) 

9) 

0 6±l 9 c】0】 

0 2±I．】f1】) 

4 3±1 9 r8、 

5．5±0 9(8) 

14 0±2．0(9) 

14 9±1．8(9) 

Cic—treated groups．were challenged rh SRBC 

on d 0． SRBC hemol'：sin of the immunized 

control and the 1mmunized vehicle were 1YiEtrked卜 

increased compared th eonlml(P < 0．(】1)． 

Kan(12．5．25．5O mg kg ’d～，ig，8 d) 

suppresse．d SRBC hemolysin production of the 

nlOLISe inmmnlzed splenocyte． |I1]ere was 

difference between the suppressive poteneities of 

Kan and Cic ofthe same dose( 山 3)． 

Phagocytosis of inollse peritoneal macro· 

phages Kan(50 mg kg ×5 d)had no 

d
一 3一d0一d1．Starch was injcoted ip on dfl 

D CUSS10N 

Inmlune reSpol'lSe~to antigen compri~d of 

humoM  and cell—mediated reactions． ThP 

resl】Jts recorded here demonstrated that Kan like 

Cic i,thibited e swelling reaction of lllOuse 

aller c contact dermatitis to DNFB and 

cyelophosphamide—potentiated DH， indicating 

that Kan inhibited Th and eel1 action ii1 normal 

￡md elevated illlfflltlllC states． It consisted th 

the previous in vitro results、 ‘ ． Karl pmlonged 

the alogmft sun'ival time to 15 d，suggesting that 

Kan suppressed humoral and eell—mediated 

jnmumit,：． Furthem~ore，SRBC hemolysin(anti． 

⋯㈣ 

4  9  8  8  6  3  

4 3 ； 2 ，一 n h 

6  2  i ， 4  6  
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’

—、 

‘  

SRBC-antibody) pmduct．ion of the 1Tlonse P 337—62． 

immunized splenoeyte"was suppressed 1)、T Kan and 9 Chen MI，Wei W，Zhang H，Liang．IS． The 

Cic， indicating that Kan interfered in an tib0dv ex~ rimental methods of immunosuppressive agents 

mediated—irr1Ⅲl e response． c0r叩ared Ih th e and iramunostimulanis· In：Xu SY，Bian RL· 

sarne doses 0f Cic，the ef[ ct 0f K肌 on hun10ral Chen X，editors． The experimental methodolo~,- 

mediated

．

-  

ne reaction was t re 2n d ed ． B ’ 

，

por en【lati ： The eu
，

n~nt study showed that Kan 】0 。 一 ⋯  ⋯  

had n0 effect on phagotosis oi neutral。red by De
pending 0f cycl0nh0sph咖 jde—induced sk 

nlOLISe peritoneal maemphage，even though at the al】 删  erance on a r 0 adult rvx．ipient mice
． 

1arger dose， suggesting that phagom／totosis of Transplant 1988；46：451—5
． 

antigen by anligen presented cell was not l 1 Shi MM，Ma BL，Yu H． Approaching the heart／ 

interfered by Kan． So，inunmmsuppmssive heart muscle allograft medel in the dorsum of motlse 
effect of Kan was mairdv through inhibition of T． ear． Shanghai J linmmml 1981；1：41—5． 

and B-lymphocyte action． 12 WangⅪ ，Ding GF，Fan SG． 
—

Th e effects of different opiate peptides and ACTH 
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关键词 鏖墨垩耋 ；隧 ；迟发性超敏感性 
同种移植；溶血素；吞噬作用；免疫抑制 

目的：与环孢素(Cie)比较，研究康乐霉素c(K丑n) 

对小鼠免疫系统的影响．方法：皮肤迟发性超敏 

反应(DH)和环磷酰胺(Cyc)增强型 DH；同种异型 

皮肤和心脏移植；脾细胞溶血素测定；腹腔巨噬 

细胞吞噬中性红． 结果：Kan (12 5，25，5o · 

k异 ·d一，ig，8 d)与cic相似，抑制小鼠皮肤 DH 

和Cyc增强型 DH(P<0．01)；延长小鼠同种异型 

皮肤和心脏移植物存活时间(P<0．。】)；对溶血素 

产生也有抑制作用(P<0．01)；Kan 50 mg—kg - 

d。。，ig，5 d与Cyc相似，对小鼠腹腔巨噬细胞吞 

噬中性红无明显作用(P>0．05)．结论：Kan显著 

抑制小鼠细胞免疫和体液免疫，但不影响巨噬细 

胞的吞噬． 

(责任编辑 杨雪芳) 
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