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Gol ]>latt and bi,. •••oci•t••· (1934). VJr•. the �(r1t .. io •how t�t 

,.ar1iate t art•r1al hyperteuioa c•ld I>•. produced l,y reul t•che■,i.'-· 

, They pro4uce4 renal iachaia b7 t:wo proce4ur•• .iitch iJl't'Olve4 

reduction of tb• blood eupply to ou or both.·ki�•Ja by MaU of 

adjuet&ble 1Uv•r claap• AM r11110Val of, � non•i.ectu.ic kiclaey 

vh•r• .only: 011•. ki4Rty :v• -4• 1•ch-1c. · la, OM. procedure Ch• c,1_,, 

were plac;ed 4iractly on the renal •rte�i••• 1'be ••• proc..SUr• 

produced renal ttcllaia il.ndirect11 l,7 .con.atd.ct1oa of tlw abda■.iul. 

ort& above below, the 1ite of the ori,aia of. bot!i r ... l arterte1 

(1939). 'lb• adj�1tabl• 1ilver cla.p devtaed by Goldblatt (1934) ,and 

hll •••oci•t•• ., .. int•ct.4 for large,: Qillalt •-.ch •• 1heep alMI 4oaa, 

uct claap1 of fUller tc•l proved to be cUilberaome for rat1, 

·lehaffenl>ura (1959) dnbd a aiaplified •tbod. for •k!Qs mil

applyi111 Ool61att clip• io coatrol th• coutrictic;na of the r ... 1

artery of rat• ad otll•r ••11 alliNlt.

tt hat baa e1tabliahe4 that the hJP•J"t .. lOll wilt.ch follow• 

renal utery coutricti01' b th• renlt of th• r•l••• of • eaa,-,

rania., from the . itcheak rn&l cort•. . Cotcoi-aa Uid Paa• (1942) 

q4 lohlltae4t aad , ... (1940) ht.v• po1tulated that rechattioR of 

pul• prea1Ure in tba r-..1 •••••1• ••rf•• at the ttimlua for renisl 

tel•••• aacl it hu beea dea,utrat,e that reduced reul bloocl flow, 

r ul ilcheaia f.ttelf, o;r UOJE1a of r..,.l tb1ue 4o net reault ill 

r in re1eaae. Hel•r alid Pqe (1939) found that altbouah renln 

1 



it••lf hu no pr•••ol' acUon, it react• wiC h1J>Ut ... iaoga 1ll th• 

bloo4 to produce h1"rteaain (uaaiotoaia) whicla 1• aa acci•• •••o• 

coutricto,:. Tb• preaeace ot ou tachaatc kiclnay aa.d orae •orul , 

kid •Y doe• bOi rea-.alt 111 penaaaent h7JM1rtension. lr•ua-Meadea.- st !1• 

(1947) report• t�t·�lthy reul ti•eu• pro4uc•• hyper�tu•• 

c-.1 toaa••> vhtch, ina�t.iv•t•• lin,erteuill. ,' · : · 

Mu:, 11w••.t11at1 ... hcv• 'been . .-de c��rn'iag the relatioubip 

bet1t•• h:,perteutoa ucl pr-,nec1 ual.Da vartou, method, of produc:f.ac 

r_.1 bch•1a. 1>111 .-S .•rtckl• (1938) r•por�-4 ,tbe productiora of 

ecl..,eia•like. t,-dJfcae i pregaaat 401• � r.it £ta tollowiei 

renal artery ooutrlctioa. Bola, .!l !l• (1960) obaeffed •eYere 

bype;rten&i aec�yiaa renal iech•ia in frepaut abeep. Xt bu 

b•• ropo1e4 b:, 'l,ancle•un · hf.a .. ,octat•• (1961) that• •..-nt 

of the b\llUD tOJt•i• •,-,:lroae may he 14•tified wtch the patholoatcal 

tity, renal uteq ,teaoeia. 

couve.-sely • Goldblatt, .!1 !l.• (1939), Page, .U !l· (1941) ad 

MacJ.an•••• (l9S9) fouacl chat h�rc-, Oil fatla to develop after 

renal ltch ia l• pr._at rat, -4 dos•• and �t rat• aad clog• 

vitb reul h7"rten•loa prior� prtpaacy ahiltit a l••s:tQg &f 

'blood pr•••ur• 411rt, a••tatf.oa. !hi• lack of hnert_.ioa ha• 

ben attribuc-4 by Colclblatt 1 ,d .!!• (193t) � c�ator, actioa of 

th• fetal ktdae,-. 

ft.• purpc,•• of this etudy ••• ,to dete,:atae the •f feet of r..,.l 

arte17 con1trictioa OD Ul• cour•• of pr...-,cy ia tbe laborato17 

rat. The cro•• tKtioul &re& of the right retMl art•t'f ••• reduc .. 

2 



IUfflciently CO MU � ld.4aay t•cbtlld.C D4 cau•• the r•1UN. Of 

teat-. hut aot to th• ,otnt ot 1-,.1r1q •tul>u1•r funcltOD, � left · 

-ldn.e7 ••• .. ._... to pr.._t ,tile pro-lull• ot 1'n-ruo,1Ua• a4 

co •Hure Ch4I ,.r,iaeeot elevatiOQ oi blood preaaure. ._. aailla� 

vbicb 'b.a# unda1r1oil• �"8U-tect� 0£ oa• rtaai . arC.t'J aad exctaioa 

.of t:he c;,ppoa1S• u--, ta referred to •• • Colcll,lact aial dae• 

Go161Jtt va1 she fir1I to 4..,_ir•t• that ll7"1'i_,i011 coul4. be 

prowoed ta '4lit 11111Pr. 

!Ii• pc,a•S.bU1t7 that - Gol.dbl•t• J'&ta tu thia •�dy would 

exhibiC .,_,,_, .of aa •cl-,11-•Uke 1,-..ir... <•�- hypert.•ul1111, 

•1\n.aid,11\U'ta., oUaurt.a, tonic aad c1ooic ·co11Wltiou, -4 c�) •••

couUerec;t. lcl .... would bav• baa tHtc•W dul'iag 1••�tlo11 by 

ab110raal vef.1ht aaio tu'Mla,elU.ng of tb• utrlllitiet, and 11.po11 

uecropay b1 ••�•1 fl1-1.U reJqtioa •• a f•l•tiaou• appearaace of 

th•• p&DCrea.,. A aillp1• co,iaarc.ially available proteiii ia4icato, 

was -,loye : to �•t f�r albumUlu.itia� Cou an4 c�latona W0\114 

have· 1,eea apparent upon ,u,-r£ic1-1 o\,,aeiv•tic,a. 

llnce t f&t ha• a 4 to .S 4-y c1trua cycle·, .,,._ of c<,�•ptiOl'l 

·•• vaiul>le and DO •tt.apt � (:_,.,. w•i1ht1 0,f f•tu••• waa ·-.c1ef

To d4tend.u Ch• •ffect 0£ rel'.Mll art•r1 eOQ8tttcii9n oa tb• 

courae of prepan.e7 tn �h • rat. 641 •Chcxl -,10,ed by Schaf t•ura 

(1959) to produce .Goldblatt rat• wu 11tUlaed. lilver cli.p• ••r• 

Md• froa a etd.p of a.Aa1.ir::.1ed, rolled, &Uver d.l>bQD. 2 • wide, 

... ,



0.127 - thick aa1' 6 • 1-.. lacb •trip ..,.. l>eat iato • U eb&pe 

OY&1' a piece of 22 a-.• MNle eul,i91 ad OM _. waa ftartd out• 

wucl fro. th• uia ab. t¢haff..,ur1 fore•p• were &4Juttad to 

•l11taia a o,- ,,-e of o.ou inehea (0.038 ->.

'l'hirt7•ftve Wi�tar•U j hn f 1 rat• were aubJtcted to one ..
, .. 

,eage .urgery !Jl:volv!Jls a l�ft naphreetOG17 .� P,1acmN1lt of a d�ve'!' 

cJip Oil th right renal artery acfJae. c to the •oru. lthyl ether . 
' ' 

l' :Lncillon,_. 'l'h left w:et•r, 
I 

' 

r ... 1 ve:la and art r, were exposed ad c��ecl with a emoetati �� 

kidney va.t uc�••d; .aad • ,�t te ligat�. ••�. an,ited. The ri8ht 

r-1 utery w,, 1eparat� from tbe sun-01.Ulding tiHu by blunt ,.

4181-.ctton vit:h a ... 1.1 9lue · ro e -• from drnn•out glaa• rod. ,

The clip plac i the _Scbaffeaburg. fo.rcepa aid a lied. � the 

reaal artery •t th• point . areat to ill• ao.rta Jo at to ••eure 

partt.1 oeculaiotl of the e;nttn: blood supply to th« k.idne':,. lacbiou 

v re elo ed w,tth iuterrupted wtures of 4•0 •be chromic gut ad 

•outid c11 s e.r• applied to the akin. U reccwery fl'Oll tbe 

aneatlteata, th• rat• were pl ced 7 to a eage (16 • 10 x 7 i hee) 

aad gi n tap water and their normal diet which contained 24 r 

cant crude protein. A coatro1 group c,f 3.5 r•t• of the,_.. age aad 

strain w•• maintaiMd. uncle� identical condttiou. llo rgery vae 

performed 011 the COlltrol gro u. AU rata were weighed and .,.,ered 

at tb• etart of the expariJNnt .-ad iadivtdual recor4e w•r• kept for 

each autaat. 

4 



Prior to thl• atw11, 100 Wlatar•Upjobo. f•al• ratl ., which had 

unieraon• identical •'1rS•l'Y to ti..t de•c�ibed above for the Gotd•latt 

rate, were in��•�•d accordina te> �• mthod developed by Weeb 

and Jones (19�0�� 'fbi• int\lba�ion of a polyethylene c•nnula into 

th• aorta aakes it pos•ible to mea,ure' directly th• Uteri.al 

preasure in U11anesthet1&•d rate. Ni.nety-•i• per' cent of the■e i'ata 

developed non-aalianant bypartension in about one week, i.e., 96 

per cent had a 11e&n arterial blood preaeure 1reater than 146 m Ka· 

Analyaie of variai,.ce of 132 dire(;t blood prea,ure •ea•ur-ementa of 

44 normal Wistar-Upjohn feinale rat, ahowed that the probalSUity 

that a nonial Wittar•Upjohn femal rat would have • mean arterial 

pressure of areater than 146 1111 i O.OS.

After allov1na ten days for complete recovery frQID the •urgery 

and development of th non-.Hanant: b1J)ertension, one Wistar•Upjohll 

male rat (2.5 month• old) was placed in e41.Ch cage of both the cont�ol 

and Goldblatt seriee and kept there !S day,. Each female rat waa 

checked daily and ny indic•tion of illness wa1 noted, All fa1111le1 

were w ighe4 on days 2, 5, 7, 11, 14, 17, 19, 20 and 21, with day 1 

being con■idered the day of the first pos•lbl• conception. On daya 

17, 19, 20 and 21, deterainations of protein in the urine were made 

by mean• of "Albuatta" (Aaea co.). On day 21 all an1Mh were 

1acrificed. On po•t•aort · exaDlination, the number of euccenful 

lapl&ntatione and 1U1aucces1ful one• (abortion,) was noted and an 

a11eHment of the condition of the va:dou1 or1an1 was made with 

particular attention p id to that of the liver, kidney(e), paacrea• 

and l1'ftl•• 

J 



11m:rs 

411 111\1-b r ... tne4 in Jood be•l th •11r1Da tia. o_,•• of th.• 

txP4irillnt. Jrep.,mt rat, 1n l>oth lfO\lP8 aki,tte4 110 tlpul of 

veab•••• laaitwte, convul•1""8 .. ..... , oi- 1:ulaatu\'U. tbe••

•J'IIPt_. v•r• oJ>a•n'-4 1n dolt ancl l'•lit• ill a ,t..Uar: 1tud1 by

Dill .-4 lricktoa (1938). 1Mu1t• of t••t• for a1•uatn•ria ••,:iq 

tll41 luc 4 day• o•f ••udon ••r• tncoacl11•t••· lo•�•••t• ..ta•

at1on1 r.-..a1•4 no aroH ,-thologtoal �ttton1. Weiaht aatn, tn 

l»oth 1rwpa 4uriq •·••t•tl0et ••u ,u•ll•l (Talt1•• 1 •" 2). 

••"n of 13 ,r...-t Go161att rau parturt•Ud 1 to 4 ._,. 

earlier ·than -,.ctM (de,-cli"I on the tilll of coaceptiou) b._t sio

control rat ,ariu�atecl ••fore 4ay 21. 

fb.4t tncUqce of preaNRCJ (-..er o.f prtpatat f_,1••/total 

.-er of t.-1••> .in � ooatro1 aroup .,., 60. O per o4hlt o.o.,uecl 

to 3S. 2 s,.r ctat 1A th• Oo141>1att arou,. 

'?bAt total twlll,er o.f 1ucc;a11t\ll 1-plauta.tf.oq la. th• 21 pr�t 

,rat, ·o( the COi\ttol *""' .... 2u. ·thil, i• o .. I' ... of 10.09 per 

rat. ln t� Go1'1,1att aroup of 13 tat•, the aver11• va1 8.00 ,-r 

rat (T•l• 3). 

th ....,_, of ai.ortion••• u ju'a-4 fl'o. f.aplallu.tion acar•. in 

t"- Col61att croup <••r .. • of 1.54 ,-1: i-at) vu atproaillatel.7 3 

time, btalUlr tbU �t for the COIIUC>l aroup c-., ... ot o.43 ,-r 

rat). 

6 
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Table 2. Weight• (gr._)• ll\Qlllber of aueceaaful hlplantationa (hip) I, 

� n\l,lllbei- of al>orti.ona (Ab) for each of the Control Ba.t•, 
on th• daya iadicat" before •d •fter conception. 

_sx·. lat imp. Ab
... 13 .,;4 •2 2 ., 7 · -H · ;14 11 1, 20 21 

2 11J 210 220 220 .230 23.5' ,, ''fff '"'''28.5 300 32.S 33.S 3.50 11 1 

3 1,, 110 170 190 200 205 215 240 245 2f.O 265 280 u 1

' 1,, 190 185 205 %15 22� a,� 24G 240 245 24� 250 4 ()

• 160 17s 180 1t, 204 2JO 22, 23� i40 255 260 210 -�- ·� � /ff'��! 
. "�-·,•. 

110 18.5 190 19,5 20, 210 230 uo 260 280 285 ,00 J· 0

9 u, 11,� 180 1,, 200 210· 230 24$ 260 270 275 280 11 0

11 1.85 200 205 21' l2S 240 uo 280 28.5 310 33' 345 13 1

13 190 200 205 220 230 23S "' 275 '280 sos 320 325 8 0

14 180 20.5 200 220 23.5 140 260 280 310 33.5 3SS 310 13 0

1J 165 185 190 ·210 w '225 24S .. ...26S 290· 320 335 340 11 l
" .. ' �--� 

17 180 195 190 205 · 215, 225 �o 255 26.5 280 295 305 ' 0

20 us 180 175 190 200 210 ., 230 '250 260 285 300 315 11 l

23 110 175 160 170' l.80 195 · 210 235 uo 27& 285 295 J 0

l4 170 l8S 200 205 ·210 · 210 225 290 230 24.5 255 270 8 0

26 175 185 19, 210 220 23' 2.50 275 '285 305 325 34S 12 0

27 190 20, 205 21,. 22J . 2,0 250 210· 290 SU 330 340 13 0

28 11,· 1·9i 205 210 120 '230 2,, 27J '290 315 33' 34s 12 l

29 180 l.90 200· 220 230 240 250 26S 280 '°' 320 33S 11 1

30 180 ·20, 200 21:0 225 235 260 '280 29.5 325 240 2.55 11 1

32 190 200 1,, ·220 2l5 23,S 2,, 290 305 335 345 360 12 0

34 170 210 210 .200 205 225 240 260 280 305 324 340 11 1



Table 3. An'&' .. • veiahte (grau), IIUllll>er of ncce .. ful implantation■ 
(lmp). &ad mamber of abol'tion• (il) for Goldbl•tt and 
Control Group■ on Jbe da19 indicated before uut aft•r 
coaception. 

Day Co16latt Coubol 

•13 1ao.o 173.1 

.it 197.3 191.9 

.. 2 198,1 193.6 

2 212.3 205.'1 

5 221., 215.5 

7 229.6 224.0 ,., 

11 248.5 242.1 

14 268.S 261.0 

17 280.0 273.3 

1' 301.S 2,,.0 

20 317.0 301.9 

21 ····- 319.7 

••cceHfll1

lap1aatatioa• 8.() 10.1 

abol'tiou 1.54 0.43 

9 



1>:tscu·11a, 

Although both the Goldbl•Ct •ttd control grtupa of pre artt rac• 

remaine4 in good health throughout the cour•• of the experiment, 

there were •llaifieat ciiff rec•• betveft th• two group• in duration 

of �••tatioa, mmber, of uortton, laeiAl•c• of pr•IUftCY
J 

and llUllber 

of aucce••ful iaplautatloaa. i.p.t.ru reu1 function or pel'haP• an 

endocri,I• bl>alaace due ·to t'eu��ehfllll.a le pJ'ob-1,ly reepqa1U,l• for 

both the •horter length .of ••tatton and the hf.ah•r r•t• of abor�ton 

in the Coldblatt 1roup u c�rtd to the control group 11hich had 

no't'lllal renal f\UICtlon ncl endocrine balance. ,Chi 941uar• analyei• of 

vattance reftaied that the poeeibtlity for the threefold iacr•••• ia 

fetal mortaU.ty iii ihe Coldblatt grmip to be attributed to cll,&11ee 

clist:rtllllUon wa1 1••• tb.Q O.S �� e,nt (eipificaace at th• 0.5 

r cent level). Ia a 1tudy of prep.enc)' of -rat• after U'IIU&t ral 

nepbreetomy by Lahtinen, .!1 Al• (1962) aborticm occurred in 20 per 

cent of �h• c••e•• Dieckm&M (1952) noted that the u,ual result of 

r�l r vaacular dbeaae in hUIIUI& pregi,anc7 b an irtcreaee in 

utema1 and f•t•l •rtality. 

e lovel' itacidence of prepaacy (st nificanc.e at the 10. per 

ctnt level) and the lower fflJ'llber 6f iapl•tation• <•uc�•.,ful pllJ• 

tuuiucceuful lmplaaiaiiOlia) in the Co1dl>lat-t 1roup •1 be due to 

decre•••• ovulation u • renlt of the hn,artim.llon or renal tach•ia 

present before •ting, to the pr••ence of adhe,f.ont which itJtft'fered 

10 



with the pa••-• of th• ova frOll the ovary to the cwiduct, or to th• 

phyeical pre,ace of the silver clip. Although no 1�011 ...UU.1icma 

were apparent. at necrop1y, it i• po .. ibl• thaJ tn the cOIU'•• of t!a• 

1urger1 on tbe kicln•1• trauma in tbai area re1ulted ln adhedou. 

11 

In the •tuc17 by Pill aad lrlcbon (1938), ColAlatt claap1 ••t•

applied bilaterally to the renal arteri•• of foa• and rabbit• in th• 

�atter stage• of prepancy and ·the enn.tna renal ilcheaia precipitated 

�n eclamp1ia•U.lul 1ynclrOM and rapid death. Ia thil 1tudy, altbouah 

renal l1chellia ••• pre••t ad hyp•rteuloa ••• vell developed before 

the ouet of preauncy • ao symptou of the syndroae ver • obHnu.. 

If the real bcbeilli& or the hyperteuiOD var• in ,_. way re1pout1,le 

for the lack of ovulatd.on (vhtch would account for the lack of 

pregnancy) or th• decrea1ed ovulat:lOD (which would account for the 

fewr iwmber of illplaatatlou) • tb18 •1 be c�uatory action for 

the renal iacheaia. If the prilllary ca111• of the eclnpaia ta a 

gu. raliae4 va1ocon1trictf.on caused by an tach•ic kidney or an 

ilchemic plaeeata, the lack of th• eclaap1ta•like •Jnclrome aay be 

attr:lbt.tted to tbe C011peD1atory hypoteui-.e ac�ioa of the fetal kid.-y1 

•• po1tulatu by Goldblatt, .I! !l,. (1939). Alao, the aborter

ge1tatioaal per1o4,, fever 11,11111,ar of illpl&11Ution1, and IIUMl'OU8 

abor�ion• would tend to lis�t• th• dtaand• ud• oa the iachadc 

SUMMUY 

Although the ColAlati rat• ia tbil •tlldy Nd •uffieient renal 



oa Ch• uclulld.c kt--,. Theo.es-all effect of ,the r_.1 artery 

c ... "lctioa appeared eo �• • lowertaa of� repro4uct1Ta capacity 

of ·Cht r•t iadicata6 by• kisJler rate of •ort10D 1 lower iac14enca 

of prapaacy. f..., ---•r of t.,lDtation•..,.. prep.ant r•t• •«

aboi-tet 1••Utl0Ul puiod. 
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