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Plasmin is a constituent of. the proteolytic onýyno systce:, of blood olýoma.

It if a proteirs, -c which digests cat:in, gelatin, fibrin, and sevcral other

prolteins into polypeptides. It is active over a pF ran(e of t to 9. Thr onti•,unm

pH is dependent upon the substrate employe-,d. For casein, it is about p. 7.

Ylasrmin was fo,,merly knoi.?n )s sLur-m tryptase. Yn order to avoidI couffusion

with pancr,oatic trypsin and to dcnote its proesenec in soru31, tfhe name, "plasmin"

was gradually aiop'ed about 20 years azo (!).

At neutral and basic pH, p! uin is almost completely invtive in frc.3h

whole serum. In whole serum, plasmin is active cnly after treated as described

in this paper. At acid pH values, on the other hand, plasmin is completely

active. In the acid range, it exhibits a maximum at pH 5.8. This acid range

maximum, however, is not identical with the acLual pH optimiun which is pH 7 in

fresh whole serum (6).

Plasmin can be activated in the following ways:

(1) Shaking of serutn with chloroform.

(2) Aedition of very dilute acetic acid to the serum; this causes the coarsely

dispersed glebulins (euglobulin) to precipitate quantitatively at pH 5.6. The

preci6itated globulin contains almost all of the plasmin activity. f
(3) Addition of a casein solution to the serum with consequent precipitation

of the cascin with an acetic acid-acetate buffer solution. In the casein precipi-

tate, 80 % of the plasmin is present in active form.

(1l) Iscubation of the serum with streptcakinase.

(5) Addition of certain dehydrating re'ger.ts such as alcohol, phenol, acctone,

and others to the serni.

(6) Storage of the serum in toluene at low temperatures. This causes a gradual

activ-tion of the plasmin as a result of gradual physico-chemical changes (partly

disaggregation of serum proteins). The alterations take place when whole serum

I
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is incubanted afte1 . the additon of a casein solution. T.o-erc io no brjnion of the

c;;saoin ..,-ithin the .first 1) to 6 d&iys. At longer incubation,:, •,e-:.:,r, a *1
stod\dy brea1dotwn takes place rm2ultin:, in a~inct co.ipiete br,,-ld..n of the e:,sein

in, ýibu',t 5, woo,e.: (7)

As a rcsul. of the several possible means of activatin,; plasmin, a vwriety of

techniques for the determination of z•, n•.in :ctiv.-ty iioe b,,en puhlis!h,'d by wrieuz

authors. HIovCever, all of these Zechnioues aolw aeveral !if'erent proredures for

the prenaration of the starbin.g material used in the incuiatio- .'. ord-r. This is

true for the prcliminary treatment of the serum vith streptokinao:ý, for the -'ro-

duction of active plasmin by sepnzration from the euglobin byr acetic acii-aceite I
precipitation, ui- for the adorption of plosmin onto casein and the cenriioucnt

precipitatinn bIy the addition of acetic acid-acetate buffer (10).

Dar o-n expurimcnt.s employed a simple procedure whoreby the plasmin --as acti-

vated by the addition of acetone. For carrying this out, a buffer solution con-

taining acetone is added and then a solution of casein is added. In this manner,

the mixture can be prepared in just one step. The mixture is then divided into

tuo equtl aliquots. One of the aliquots is deproteinized immediately bv The

addition of trichloroacetic acid. The other aliouot. .. i . ,*'-r-ti -i - in t.he same

manner after 2L hours of incubation. Tlie resulting breakdown products (tyrosine,

tryptophane, anar phenylalanine) are deternined colorimetrically using the xnntho-

protein reaction. This method is preferred over the Folin-phenol reagents because

u the longer duration of the color that develops (B).

Pased on the result i that were obtained from over 1000 determinntions, this

method appoars to be very well suited for routine clinical estimations. For the

vIiimm-fticn of sources o. uuov', ie have prepared the necessary tcchnie;± procedures

to be followed. The following details are presented:

U=



The folILo;.:nz reapents arc r(euirc:d for carr.in,, out the dctnrinirtion:

"(1) Acotoae-hbufter mixture. DeC pPart acutonu (analyt,'ical grade) is mixtd

with " pawrts of pho !rhntn buffc r -uolution (oH - 7.0! ). Tile eulJfer so.ltion w,,:i

prepared actordin' to tno proccdurc of "Sor'cnr,ori" or by u un/ recstol tandar,

buffer purchased from the firm "Feinhchmie", Sehenti.! (Sn.).

(2) 2 % casein solution in phosphate hii for (pH 8.0 L).

(3) 10 • trichloroanet. i acid aro anal.

(hi) 251J nitric acid pro anal.

(5) 33 % solution of sodium hydroxide pro anal. (prepared pre.Ccrably frco.,

solid -;odium hydroxide).

PROCEhIUIiZE: To 1 ml of serum are added 3 ml of acebone-buffer mixture (l) and

2 ml of 2 1 casein solution (2). This starting material contains 1/112 vol.

acetone which is the optimum concentration for the activation of plasmin and

corresponds to a pH of 7.0-7.1 which is the optimij, for activity.

From this 6 ml mi:cture that is obtzined, one 3 ml aliouots is deoproteinized

at once by the addition of 3 mil of 10 v trichloroacetic acid (3)o The remaining

3 nml aliquot':is deproteinized in the sa-me manner after P), 'b•-S.f c .nc-.ba

at 37 0C (toluene addition).

The filtrates that are obtained after deproteinization must be water-clear.

Exactly 2 ml of the filtrate are employed for performing the protein determina-

tion using the xanthoprotein reaction. To the 2 ml alicuot is added 0., nil of

25 / M0 3, The mixture is heated in a boil tn2 wat-er bath for 3 minutes (tI}C

time is measured from the beginning of boiling of the contents of the tubs),).

After couling, 1.5 ml of 33 % Na0H is added. The slight turbidity %hich develops

is the result of traces of earth alkalies. This does not interfer with the

colorimetric measurements and can be removed by centrifugatlon. The color which



duvolons ism aid in a "Stfenuhrtl ~ o 1u rqg thi ' hc of l-oifrich ('Th)10M

in. a SN2 filIter. Tho color ren(d i-rs are nonvc-rtc-d into t~yrorinc- unit-',)-,

O11C:1: of a Stanjai"rd r urve * The dif i'urnte in cjolorlt't;it X O' and aftorK

i1nCubnti~on coVOSponIldu to tho incroosa in prrilton~oducts, Lnasnm~ch an thiey
coti yrooirio, trvptoph-inc, an,, phenylhi unO This (14 n~ ff±cieýn -ir

of the plnfiamkn activity. Bzaszd on exporicnco, the stnrtij~q m;rIx allxiorio ncii-

bnt-.'&n -ive~i -r-lues of 36 d tyi'os-in,. pcor mrl. h-.is is the rc-:-ault of t~r2005 of'

substanjce'. present, such as arcnal;ic amiao al.,ds and potassiium sulfatce u.hich rgivp

a positive xanthonroteiri reaction. In addition, casein solutioiraz -.hich h.'*o be-on

COMPletoly deproteini!.%ed contain very nimzal. Laan'uns of substannes which are

presgent in the filtrates and givec positive reactionc.

After incubation, the increase due. to pla:sni~n activity in normal1 scrun

amounts to 12 to 20 ýtyros-inc pe17 -,l of filtrate.

In order to determine the tyrosine values for all of the starting matcrial,I

the results must be multiplied by a factor of 6, as the original 3 ml aliqoootsr of'

starting- riaterial were dilutted to 6 1-11 w.ith trichioroncetic ancid and tho tyros-ino

values determined color me tric ally are for 1 ml of dcrn inz auz-q ~ i.eria-j

For the sake of simplicity, the re~sults fLoid in 'the f ollowing discussionr

vill Ire given in .Y tyrosine per 11 ml of starting material. In evaluaiting- the

results, only the ratios of the values are of significance and these are not

changed by multiplying the values by 6.

'Furthermore, the following technical details must be observed:

P'reparation of the 2 oncsvin solution. "Casoiln according to Hammar.3tcn".

Casein obtained f'rom the firms Meo ch or -INordmork is renc'1!aýcndlpd bccýauso of Ln-

proved solubility, more constant cm*position, and more corsis;tcnt proteinase

sensitivity.
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on:e;L i 0(. nt., .A : Ut, c .I,- p 2 oil"]til'l 1v1,jch.

hnthcŽ corr.:'t nni. r t.L at r' c, u .'fl& I. (M CL.A ni. 1or tL

dc tt rodii L~tionz . n a rr'>rtoi C 1 tfO a *r-. "ý.wlkt I -MIU orr: C~1I.f tWir

eolr.C'C :1.!)O'~1t i~wcjh L 'out c-!!_c)_1 vc.in IG C) 1 f 1 If 1'f('r (!J L6.0)

ALrthec N corit C!: has =C'c ''l-r nud tis s L~ock .OjLut4on i s diluted with

Thaou'oratKvolufne of tI_' Lsomc i..~e n uri!Ci Lo 01bt;Iin I Cooci-n solwI-

tion v~itI1 the correct N content. Th'c volia'no of buffer soeb-ticnrm1 red()

is cza.culated using- the floI1cwin-- cquation:, x - 0-C -100, ',hnre0 0 is the

conrccnt~ration of' ca:;ei n inr the !;teckl rno] ticii. For e%ýample, i'1.5~ J1 of

material had borni used for prepairation of the stoCC1 solutioll LlndaN ntt

corrusponding; to 2.9 "ý casicin vaf; cctcrmircd, thon x woWIl.d be, 1,5 iil.

henthe otnstnt compoositi on of the! alh-ove-mentioned co mrc ial- udct-

is taken into coofL~i(oratianr, one can calculatc the valuo of x which 11,15 to bec

,4cighcd out in order to obtain a 2 % solution.oe caseln. This calculation is

carried out us'inZ, tme. equation x~ -2a:b where a -a given uteighed amnount of the

.comjierciaj. prodJuct and b -the amount of pure casein which the paneca ro-

duct contain~s. In the previously mentioned case, the calculations would be as

f olloos: x - 2-3.5: 2.9 -2.h~. Thus, 2.), gin of ccamrercial product dissolved

in 100 ml of buffer would rcsult in a 2 11 oasein solution vith thle correct 11r-

content. Fcem the sz-ko. of reliability, a finzal N,'-dotCT-maination is reco-m-unded.

Inl ordt:_- to obtain a complete cnd ripid solution of the casein, the weighed

matcrial is around in a mortar with a 3 l amount of buffer solution, rinsed

into a bea.kerz Uith More buffer solution, and then disrnolvr~d in -- hot water brth.

After cooling, the solution is filtu:rod into a 1CC ml volumeLtric f'lask and 'the



iui~nt r S is dl x i t t .:"r :'':•,:i ,¢ 41 1, .;(;. J!'r r " I ', .l '' <
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s n:,tuu v ty V i tp 1 1 8 0 C Jc r:u_ m b e c ',1 1 .0 t hlr 1:. .7 1 8 ( i i o d 2 •, , W ,.• ,:2 : 9• -,£ •:' .c r ! m:ie r

x pidly t~han is C a0':>if in _rrqsh solutions. Ar *' rute;ult of thid , t> -. . ~ilt:, -f'
t d CAI111,ount's c).' red ocuat fli- o o n c t-r:,i.1 -. n8 clPC~ $~ic~

Cornnoeth used.

ICfore the stc.1-t of so.:rme uxperincnts, the nrotcinasc-scnzitiv ty of the

cae r.in v u:,u , oc d tt-lljfiPd hy c r ..in- oct :;.vki',l -ctJ1'fillii 002 \Ci. On i X.:r'n fI r;

h]eolthy individuals. The values should lie Ect-rccn 1? and 20 tyrocine unit-u.

In oiiit• t:e to sturem, one can 2]:0c , a frc:;hly epr-urnrcd ,;olution of trypdin

(1:50,000), In this cas.., the incrlease in degrcdation products corrcrncrle t.

26 - 35 X tyrcsine per ml accordin, to ci.r resst Lti. Vt hove . I;iploy<c trynuin

fr.m .erek or Nordnark of which 1 gin corresponds to the effect of a minipim Cof

bO,O00 Oross-Fuld units. The solution is prepared in phosphate buffer (pH 8.0)

and the final pHl of such a solution lies exactly betveun 7.0-7.1, the same as

in the case of serum.

In the clinical dctcxrinations, the determinations wcre usually chrried out

in duplicate. The instrument values vore most always the same or differed from

each other by not more than 0.01.

?' $0

Abb. I



,;-tion in plce !icrmnr.. ic1-i Iv~~'U *~

I-3 I C c;.U :;Aii (f i J1;;Ci C i ~ul ~ I).i e In tU,: 1W~~ tc ,i

pure tyl-:uine i-s dj .30olv~d in ab~out -0 ml of I./10 wC ith libhtu heit in:. Tiw

sciutien rn;.I . '100 :-A 1, tL l 1 i 71- A ll

to 100) ml. 1:1 l,0,-,0 t~yrcsir.ý ;cL;-finn, one 0!car" a d to illn-

ti, n. 1,t~h Zývolui 10 m'! gi:-vt- n t' ic onl~n' ot' ii 'ILII 30, fo'(,

and0 801'ty.~ zjne re -r ml.

2 ml Of' r'nh dilutlc. 2o T:C)v'di n t~h' pro fluOf LL'Ii ;,;I Lhpfntcin

r, zirtion fl jch hns alrczod'r bco.i dGOcriLveu. The extinction vailucs that are ohtonino,

'4r- p -!o.ttd "vgn.nst tUhQ LC-Udlf of tyrosin~e 3nd a standard eurve, consistin-

cf a straig~ht line, is obtained (see l'ipuro 1)..7

For carryirig out the xanthoprotein reaction, only a 25 F -NO3 solution con

ba used siLnce, at higher concentriiticonoL of acid, bn ciiindintorferrinr~gyle

coler is produccd. An fai7 as thce purity of the* othex- vca;ents is ocncerned, it

should be pointed oiut that the 3rolraci cid ý;elut-ion nes el ori'-s ;*

cloar as water. A YeA1otli Color wllic'n n:-dcm occurs, can be, reo':d'orshh thte

trichloroincetic zeal cv-iuticr, 3c,-a.X.va-te chz-ircoal and thLýn filitriný it.

C ooious cur~i3of'clr~o~ r added to the bu-f o- soluti~on.s 1 F

Lf tur prprt:;. *rymol, 6ullir-intc, and otheo- p.-esurvative sh.,ould not beuse-3.
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isacsr S-i swcl ju r tumoraý. 1i rh-~ rgrs the Loliewir.4n Z 1 csvv,; 1n,-,

(1) '!`hto lo-vi. tL VA lucs fuuPC iCiO lii S( Cif Ilupei nrrd~ritio t.t it-:c-

clea ýr. ThO di 5e 7 V't ý I vn Jntr e!1,Tint rmTCc by autopscy. Tb,, trc:UcntruirtosicdI

montly of a prote~in-ri oh diet., Pred-ni u.io , a>v1 ;mlmmir

During, t'he first veeok a after admission of' the patiuntl, the -,larmi4n activity

asveory much redcu and Could 'anrdiv be (eoe.Telvlwon roud

tyroreirŽ per mnl. The patie~nt \:5observedM contnuzilly over n purled, Of two', :1011-z.I

Aftvr intense treatment, the pla-Srir`ý to-triity rcaiU mcdUYadvry suldo2,

rercno -3 .The values that wretin- were a1%ays- consiiderablyhte

th-e lowecr ncrmal limit of 12 Y. The p3ctieont'5 cond(Iit-ion inpireved but ? ear

later, i, -e6 ith a n.rphrotie athropy of i.!w kidinoy. pari

:n o~~'cLres of ncphrozr~thies vith prOnouncO~d ronu

vantos1:c:-calso mrkudlýy deCcr'easi- . but not as- 'inch 's in theaoe-es5 r

'ux- Lnrine_ which aeý t4 r1, ul of the._ i:0k of iron. or tY;c 'w,ý mes o

bicod--, tevcalues for plasmi n usua.lly rage tr~.1 3 i d L? InlOl 0-, 0 (2 I
ognaric unc-mia 14h01' there wa.ýs o-n!y 33' N c-'oiavlec 'vc 1



Anera¼ ;~enrvr: th-e rceýult of tumor o-',ct; Lkij r~dcreeý;Cd v]u

The rteeult3 oba3o 4 ul_ i ýýh potients i-ith ti;7ors vnrv nccordirg' to the extent' of

thie tu~mor g0roetiL 'rnd with MheU(icr c--rdctiof of the flati.on-t.

In On~e case or speromg iy ith :noder--to aernia (3 heT.r,e,-i3. e'in), after

ren-oval of thu ;lovle ri~n:,in- hct,,-rcn 7 a1-d 9 .ý ar obtaincd. The

h'istologicoli ex-amination rc-,ealcn only ncm-s-pucific, chrnnic infla~fnwotory

alte-rations.

Cirrhoses oIL the liver An zadvanced stagesc: in mosL ins~tances ieu n

r~cisCeud vblues. The .foiiowiC-L- levels w-.ere found: in one ea:3e, 2 ly in cases,

J14~' L: r c ones, 6-8 r; in L c 8e -.9 ~,and in 2 cases, l0-1l14 The more

advaýnced the illness is an~d the poorcr the gencral healbh of th'-e patient, th1e

love-r the plansmin values are apt to be.

in contradiction to the cases mention~ed, we hov found one caise of painle ss,

ccai-pensated cirrhosis, whc a.5 conf iired by biopsy, a normT-al value of 1.3 xwn~s

foundi. The peptase reaction in the serwr of 59' units ..as also nor,'.ai. th value

horaý it; us-ually arourd 30 units; increases usually ind:Lcate dsZmaae to the liver

Parel'ehyna., eS~ow CnZeyna SYtI'UIU:iin 4s net o ubst anti ally restricted due to

atrophy of the parenchyma (9)). .
Thie etio'ý ogy of the cirrhosess vzas varied. IWe had to deal partly with primary

atrophic ci~rrho!,es and partly with ehelargfiogene ones; som,.e cases Pcreý,dua to rot-

c'niipjletely c-ured hepatitis.

In cases of transition from chronic heo~atitiT5 to cirrhosis, orne could

sba~dudcreijses- in i~olasmin activity whoiie pe-ptaso v'alue~s vei'e still high.

TYhis indicates thi-t thero in -no connemcticn nc'er li~min activilty arnd pentase

()Ill enses? Of aCUte hepatitis, the plasnitan ac;ti-vity is in most eases

in1ee .4Wc forund va].uecý betwý.eui and 29 ;fha riuxýn of 22ý-2!h f. in thes--e

CaS(es, theý pcptaoe values are also increase-d --no range frc.:fi L90 to 120 uncit!s or

higher. In contradliction to this fact, it vas found that one case of suhbcutte,



wllow,, liver at'rophy, Xith jiwnurýice an; rctc n~ceeinýpaniecd by ,.idu:zpreaddstuin
ofall elcmenoins had. a pi~si vau n 1E L Ihen the hecii a r ~te

P Iasmin ac:tivity re.turned to non-ma:l.

in many casses of eholarýgitis resulting from seve3re c .ol)e cyst it is boutwih

ouI.t de~tectable particip-ation. of th~e psnerezls, the_ plasmiLn values ran;:ve from

21- 301'. in most oases, the values -nra dcc to 2>. Also in cases of aCho-

anaitis vohich persicted after remoýrlval of the. gal.l bleddocLr, the plas-vin values

rareo elevated and ,-ere the reota-se va~lues also.

In contrast, a plasmin value of only 8 .?' was found in long-! draw-n out case of

cholangiti, .,'-ich had led to a fine nodular ci'rrhosis of the liver-. Atb the same

tine, there w.as tuberculosis of the intestines, the peritoncunm, the pleura, aod

the spleen (aut.ops-y results). Tn this case, the plasmain activity wsnarkedly

reduced- a iýn true w-ith all the othner dftine1It easu of cirrhosis (,f the liver

in spite of to-e continued cholangitis.

(6) Tn eases of pancreatitis with mo-re or less severe cour~ses, frecuently

*increa,ýsed plasmin levels w,.ere detected. After recovery, the levels usually re-

.1dý .M~r:.iat andC ic± n vOfin f!050 even b-eome subnormal. Nine cases of aetue

pancruatitis were observed which had clasrain values rang-ing from, 22 to 28 :Y

*In one case, a value of 5L /1' was f ound. The ext~remely otron~g breakdown of caseinI

may be due in part to, the i~r~ilt-atien of panceratic tryossin into the blood stream.

*Since, thei ont4,ima of olcorsin and trypsin both lie between'. o'H 7.0) and 8.0, w;ith

rgrato th.e degradation of' case-in, it wcould.b very difficult to dtrieto

,,hat degree active pancreatic tryp-san participatets in the pr-ocess si~nce trypsin

is sttill active at tho pH of' the assay.

After healing has taken phico in eases of oar.crmcutitis, the plasmin activit~y

usualily re-turns to normal. Ta one case, it returned tu 1 l)'Y. In other case, it

vets7, low as 7 3'

;In a case of extremely seovere p~ancrea-tic neýCrosi;s with septctr ~ prtrs



no inercases in olam-rin activi-ty wa;s cnuvdclit erh~ t ij. K *Th

rtutdied tw,.o -. e.ek; Xfter C."'sta. in tacoCse, th-c nuce()'OSIS 1:5So

strong.( that only small Afrounentsý of thec panerEzosoae left by the time olf

autop'.sy. it ciscate likely t'hzt th.e r7latively lo plasmin act-ivity thaft s

observed was the result of' zdvancee- Atrophy of' the tiE3sue.

(7) >anv. ether di~seases exhibited various olzasmin actiývities. Fromi thne

results, it asconcluded that the clinical diagnosis in itself could not IC--

considered diecisive a-,.) thaýt one must also cnscr.;.er soectal individual1 factors

and the, r;eculiaritie-s of the couirse of the dizc'aýse. 'STith re-gar-ds to, malignant

tumors and Icukrlemias, the followina, res-ults tare obtained:

()Nina cases of maligfnant tumors (mostly carcincmas) gave increase~d values

ranging tetucen 21 and 2737. Among those cases;, there were four cases of' otcrnach

catrcinoma ano one'( cas~e each of the follm.iinz: carcinomna of the rectu~m, of the eolon,

and of the pancreawv, ovarian carcinoma, and mesothelium of the r- AIews, -Tn most

ca-ses, there was advanced metastznsis of the liver arid in some --!s aso of the

cri.t oneumi ow

(b) In the follow-ing tht-ee cases, there were normal plasmin values w-hich

,,ear e b-etw,,een 18 and 20 Y:bronchial carcinomia with purulant bronchitis andI

exctrusilve metastasis in various organs; pancreatic carcanomaa with liver rnetast;ýsis

and jaundice; ovarian carcinoma with -artastasis of the lung and skeleton.

()Subno-rmal plasn~in values were observed in eight cases: stomach cirrhosis

: it-h netastases in the ceritoneum and cachexia; colon carcinoma; pancreatic car-

cinomna; stcmiach, carcino~ma writh ulcecrs and extended metastanses in various ergofan;r

hyopernephrcxn!a; carcinoma of the bile. duct; mamwiwary oarcznmo,-a w.ith skeletal mce-

ta-stis-'is; bronchial carcinoma wvith OLC::osof the ljmpha.t-ic gang-lions.

Stri"kinglIy froquent are increa-sed plasiL.ifl values i-n the c~ase of ma.ligna-nt

tumors of the abdominal organs with mretastasos of the liver and the peritonemi;

scbnorn~sl values are frequently observed i~n cases of advanced cocheuia.



Tr)In foitr cnous of'l n cLntsut o U..3<,(-C lcoecoc.tco rur ml

of' priphrol hcodincreacsed pla,.itir. actiVity- v31luo~s ran;n :.Co 1 o

Iuc're found. Anctc'mr fcur caso:s gavu norri :1sc( h-`L1 i,-tv',1 I', an 1'

T-,o of' thoczja cases had more thaýn 1905,"~C' iculcocYtes picr ml and auý-c ncnn-ulcukemic

cases ned 3ý,000 and 3,600 iocuccyte-c Per mi.

Vilues betiv-een '" ino 11 f'- wre found) in fnur cnoos wihquitc. ifrn

leucocr.,te counts In t.-e peripheral blood. Correlztions- be u>~ laumin values,

cell counts, and hemoglobin content could not be made.

T-,wo cases of myclomic leukemia with 176,F00-0 and 296,000O leucocv+,es per ml

gave rormal valueq of' 17 and 18 ' respectivo ly.

(9) Snorzdic determinations of plasmni levels i~ere a.lso performied in cases

involvin7 numerous other diseases. Partly i ncreased, po)rtly norm, l, and partly

subnornmal levels -,o-re found here also. Generally, there -were no characteristic

patterns of increased or decreased plasmin activity. In this regards it shoul6

be m~crtiored that ph1legrnanas or ether pu~rulent processes with surgical treatment

gavu no increased nlnsý.jin activities.

1-.pith, reFrards to cunses of pneiumonia, 4ýýwaa fo-and tha i.'ere iwere nourollcu

in the febrile stag-e and increased level,- after the fever.

'.,e are confident that after thorough group determinations, characteristi~c

patterns of increased or decreased plas--rin activitV will ba found.

Plasmir. values determined in the case of a variety of diseases show a wide

range of differences. They can be as low as 1 to 2 k' (Li-poid nephrosis, liver

cirrhosis) or as high as 3CZ• (hepatitie;--, cholangitis, pancreatitis). The sin~gle

case of' panorcatitis -,.hich gave a value of 54i& should not be- considecied .herLe

since the possib--ility exists that active pancreatic trypsin had' entered the o-

s tre am.
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TI-o intcrpirt_.ion of all tý,1 rOs'uts un. a cu-.. ýon b.si4s is net noEsiijrle

"ct 'Chis t1ne. ?rotcinanes, ':hich "r, a.,tivo at nut -. ,l or a I:<:il ine h,'

bcen found in leucocytes, spleen, and in othcr orgn,:s in trac amounts (51 TC

is possible that in aw~dition to cthc., •uosc -i-ic eolements, the rcticulccndo-

thelial 5sytems also oartic-oetes in the bior/nthosis of plasiijn. This is

confirmcd by the action of pol.r.ptids_,:e and pnlsmn in cases of hepatitis aln

cirrhosis of the liver-.

Generally, one can assume that in cases ofnetieus hepatitis, the reticulo-

endothelial systems is affect first before the parenchyra.. TIn ncite stages of the

disea3,-e, plasmin activity as uell as the polypeptldase activity is markedly

increased az; a iosult of' the inflammaaory process. As the hepatitic prcgresses

into the chroni- sti,,e and •iltifsatcly into cirrhosis, the values decreas for

bu h plasmin activity and polypeptidase activity. By this tim.e, the polypepti-

dase activity has returned to normal and ranges between 30 and 65 units. The

plasmin values, ho~:cver, became subnormal and can be extremel., low in cases of

progressive cirrhosis.

It can be seen, therefore, that the activitia.3 of plarii1in and polypeptidase

do not decrease at the same rate. In this respect, there is no correlation

between these enzyres. This fact is also confirmed by the observation that during

the transition from hecatitis to the chroric stage and then to cirrhosis, the

plasmin activity can become markedly decreased while the polypeptidase activity

is still above normal. A reasonable conclusion to draw from these observations
!I

is that plasmir. and polypeptidase are synthesized by different tissue elements.

in this respect, one can assume that the polypeptidase and other enzymes elso

arc sm.hcSizud in the liver parench-ma. In the case of plasmin, it is likely

that the mesenchymic elements are involved particularly the rcticuloendothelial

system, which -is also destroyed in cases of progressive cirrhosis.

ii



r

VF,

In this ccnroctiun, it should i_ noacd t".t tho rltoetlccncth ,i,] is con-

sidered to hýe a relatively pri"mtive t.......l.....i v ' It

may 1- 1possiblc, therefore, that plasijin e: La ccnnidn-rcd to 1: a Li'rotinaac

wh1ch has not yet been differentiated anc 'toss aM onimnm lics neaar neutrality

like ýhone of the bacteria.-: This in contrast to shc r•tie. mrotcetns

and the cathepsins which have pH opti2ar:nt stgrLficantly high or iota p'l s.

As a result, a close relaions0hip et::ecn bicehemistry and morpholoy is acszned.

The fact that in cases of leukemia Lnd purulent inflonrntiens, the plasmin

act.iity is only -arely increased or not at all does not comply; with onCes

expeccations, as onz is dealing here with irritations of the leucocyte system.,

One must remember, hoi.ever, thatt( TeatmaCnt w-ith bactoriostatic, antie ittic, and

cýtostatic agents, the biochemical and inLiminobioloical processes are most,

certainly altered.

Du,,ring recent years, Tolkmitt has been extensively engaged in piasmin

determinations. The values that he obtained in cases of hepatitis and other

diseases correspond closely with the one that we hat-e obtained. A critical

sujrnarr, of 'hW ocresstic and foreign 11 ral,,e can be found 11 his papers.

Determinations of plasmin levels should not be carried out spDradieally.

Considering the sensitivity of the method, reliable results can only be obtained

when the determinations are performed continously in series and by using controls.

In this way, one can determine often plasmin levels in sera from patients with I

cirrhosis of the liver and extended cholangitis. Thus. one weifld generally fi rs

subnon-n.al or elevated values when using unobjectionable techniques.

:Moreover, it must be remembered that the plasmin level changes vcry little

in the case of chronic diseases. The case of lipoid nephrosis which was pr-vios.ly

described served as a confirmation of the dependability of our method 9 cr deter-

mining plasnin activity.



r, thiIis -.Vt 1 -.1C i s d Oser C 1, 1,cd i &c~ T a,,i n dot cr. iii r.J-~ n w'h. ch i r

suitabic~~ jo clinic -Iia inven Sc~oz 110is:~thd planmin is nct-1

vote-! by tLhe a-d'ition of zcetoi-lo to ten-.:.vo sc.-am. The xeieotlst~

is crrid ou inore. te Th-1s resiults in z. s L,, 1 o techniqeadasvn

Of time. The technical uecuizaritjes ann tLhe sourcis of errýor havo been d-.-cri'Ecd

in detail..

In most cases of infectious eaiiprotraicted cholzangitis, and pancrea-a.

titis, the plasi.tin activity is increased. It 4s SUSUally decreased in cases 01'

rnophroses and cirrhosis. In other dizeases, deviations fr-om normal can often

bc noted. Hloi-ever, it has not y(:t boon possible characterize regular oatlcrrns

in these diseases. In pa-rt,, individual factors may datei-Lin the level of

plasmin activity.
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