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Abstract

Renin can be assayed in term of its activity or its
concentration in plaséa.by a number ef methods such as radiochemical
assay and biocassay. These are the earlier techniques which are rather
cumbersome and in the bioassay involves the study of physical response
in experimental animal, Radioimmuncassay is the lastest method and
more preferable because of its comparative by eagy assay procedure
and improved precision and accuracy.

& method adopted in this study was besed on the method of
Haber et al (1969). The material in this report composed of 26 normal
subjects and 24 cases of acute renal failfure of which 10 were also
studied during convalescent stage.

The renin activity in this group of normal subjects was
223 t 1.41 ng/ml/kr. (mean 2 S.D.). The value is comparable to those
reported elsewhere. The minor difference may be due to the social

origin or the control of the reaction in the assay procedure itself.



The renin activity in the cases of acute renal failure was
12,18 : 8.52 ng/ml/hr. Statistical significant difference from
normal value wae very high., (p € 0.005) 1In the 10 convalescent
cases where repeated studies have been performed the level of renin
activity dropned to 3.46 21 1.6 ng/ml/hr. This was again sig;ificantly
lower from during the acute phase  (p < C.001) but also still somewhat
singnificautly higher than nermal value in this series (0.02 < P <
0.05). The findings rather indicated that clinical judgement of
convalescent stage may mot necessarily refected similar improvement in
pathophysiolegic changes.

The serum sodium aAnd potassium of those cases during acute
renal failure did not shov remarkable changes in this order that may
give rise to the increéase in renin activity,, ¥ence, the results of
this study render a supportive in evidence/th~t renin probably play
an improtanted role in the developing of acutc renal failure through
vasoconstriction and decreased renal blood flcw,

Acute renal failure often occured as ccmplications to other
diseases. It invariably accentuate the difficulty of the treatment
and in some instance become the cause of fatality.

Thzre is not tooc many research attempt in this area has not

been able to conclusively elucidate the pathophiysiclogic changes.



Renin iz an enzyme secreated from the kidney, It has
been prcpoged as éne c¢f the important causative agent of acute
renzl failure, esince renin effectively induced vasoconstricticn
in viseral organs which lead io’ deéresse bticed flew and in
the case of hiduey, thie nay evehtially precipetate an accute

renal failure.

Scientificfevidgnca ofi the interrelationshiply between
= 7, 7,
the acute renal failure iy /various diseaz: especially tropical

diseases and chaupes of venin concentration in the circulate is

rather meagre, An sdditignal irformation irn this report moy .

7

obviate a furthar undatsugﬂgiqg of ‘the pathophysioclogy and

finally ar improved method of treatment,

Ne—m——

"[r‘}\\ S



gt

ATvDURN

o ' > ’ 0 o > >
QtﬁUUﬂ@ﬂSﬁUﬂﬂUﬂ?:ﬂﬂﬂﬁuQﬁi10u1mﬁalﬂﬁﬁ1ﬂﬂimﬁ1ﬁﬂﬁuu3Uﬂ

' > g e o -
wa v Lvia lninodnusian L Seavaaud

USRS uIeuws e TususSuna
30UANAN SIS0 UALNWNG  SAws Sauen

819190 wisuwks | T Tauyna

éﬁauﬁﬂansﬂWﬁsé UNNEM uﬁéhﬂsav Tuwuziunn

2798 AS. VFINISH iﬂuqmsw

WINNEDU 215V



uniintio

ahwaunw

11umsmﬁv\h=nw

saunghlszneu

unuh

Faquazitntifluns
-indovtiaindevly
~N1 3L ABUNET

Wan11 finun

9 19uHan 1T finwn
aan Iy finen

U YN Y

UssThin19ftinen

T

ae



sun1TRITINUITNaY

ﬂ‘ﬁ‘Nﬁ 'M\.l"l

® llﬂﬂ\ﬁ‘!ﬂﬂztﬁﬂﬁ‘luﬂ'ﬁﬂ’\ lO..Qooo.oonno.coco0...0"
. .
o usdreiasrwevifindunsTmvEAsnIgIMuaE antiserum. of

n waavaupy FPooled plasma renin activity sseccscscon’

¢  uaavsziy Renin activity unuunfflularauguemis

ﬂqw’zﬂ““. 00’.‘.’."...0‘......O..'...Ol...".‘.‘l‘........'g
4 uaﬂvszﬁhssﬂﬁ activity 1ﬁnudnﬁﬂn1uquaﬂnws..;;...ho

v udnwszfulStu activity 1u§d1u\w11u&hwﬁu§vu5t4u

B0 159UNIZMAENTN LA N IR e e caersesesevdacension

o usavisfulsfu  activicy \uﬁdqu\nqﬂadhwﬁuﬂmztih



TwnIjulIsnoy

lﬂﬂ i

° uﬁnv1zuu;1ﬁuua=uuvﬁTatwuﬂunﬂu1u1wua=1uaib7=€u q ¢
w nsvmIgwemiuiautuae Az I (ssAuistu activity)... ob

" nsmuanessfiut 90u  activity 1u§ﬂ1uam:ﬂbaﬂn11qun1:ﬂv

i an Tuunfiy Sou Routiuduind “ne

< wanvIsduLaflu  activity 1u§01u1w1qutu%uutﬂuuﬁhﬁﬂunﬁ 4



unh)

n13 1fnuudaveosladovanTsnfovioumlates  nashnifoarenainifin
qﬂﬁhﬂhtﬁu«a\ﬁsﬁhﬂ11ﬂh\ﬂuuavlndtiuniﬂ qlomérulonephritis usnsantinsfin
flagrnIniin  pyelonephritis Tavifelsmd-umwnszus ifofudele  waznhin
Wianaatniaufu  nasoufouuteeihiasulelaun  acute tubular necrosis Huwntin
finTsalawifoundu (acute renal failure)

PINTeurasusumESfug  Bau¥en  lunietesznEring e lealana
Trotumuiflos§a o 4 wudlustwouglhs ovs 398 e 31em¥n <% Tsnladuifinsan
Tamiflowiou  8n ew% inenaingle q wuausa  asiada nio Lfinnondenaanaen
yn3 wazwsiafliiufe (Sitprija, V. Renal failure in tropical diseaseé. J
Med. RAss. Thailand. 56 : 631, 1973) Jus'wanlsnifovsoud “w¥udu, lepto-
spirosis uar scrub typhus (Tumiungilandy  ouyfin nSuuuavasytfusing
TOIRWA :

n13ifin  acute tubular necrosis annTsn fovioutl 18111 e n L Son
W ifuslnousvs unaannas iiulege wainssnenio  Enltunuas o Sastasay
;ﬂuuaa:ﬁhuiﬁsﬁaniﬂtibvlnﬁbuaﬁ, waz fntEstauamua  annaon . donf lavada
avforenInutune: Sanfhadstnamisuavls  vensndnaedin i feerwmainifn  intra-
vascular coagulation nf%¥s ‘intravascular hemolysis &Hmhln tSeauifuvin
UDURY

tam i e Yusrwaul aanluthytulaunaaivgdn ingho Tanuduwdutasane
Uss  wymgufinay q fwess (deflalanull fe

oo namndrwpv sy Lon lulan v Road Inautlntsnay  greSuliteans
vy

we 3zuunaTinaSouifonlulaufou idevsanifin shunt  duntInu8u-n
(§onlnau renal cortex wsuav glomerular filtration rate (G.F.R.)anay
Uswzuounw

n. nIgaduvoy  renal tubules TInu cast nhlatassvosas

¢. Tubular leakage Ouwalwifin passive diffusion wsvifEsnas
nu v maon i fonslaclu  peritubular.
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Trunawfuswingnasriadagaazuoy Linsnnamafavesiau i fonluln
(Shaldon, S., Sheville, E., uaz Ral, A.I. 1964, Hallenberg, N.R., Epstein,
M., Rosen, S.M., Basch. R.I., Oken, D.E., uaz Merrill, J.P. 1968) uszife
fmnamaivesiauifonlulalussusfl  acute tubular necrosis ifinsan  angio-
tensin (Ag) @ugnnszqulng.ofiu

Kovaleuskii (1263) uagy Hallenberg fluanz 1968 lalnuedving
5wtsﬁuawﬂw:aﬁuﬂﬁﬁuuﬁﬁmﬂuﬁ1ﬁxﬁnnnstuiuuudavﬁﬂWﬂvxﬂanw1n cortex 1u
medullar emetfinnazlosodunds  vefinfnseiuidevnisnszstonev i $8ulu  renal
cortex uaynnn1siUBuLUaviimaveey i Soadaamadignanamiin tinane lasedy
wiuuan L 3iiuf L e ingeigua v Tant

Walker umeane 1963, Brun uay Hunck 19264 wu%wns:uﬁtﬁanﬁina
dmslalugibulaanutumdussanaelszinm so ~ co% Feamuawmfl Oken uncmoz
1966, Ruiz Guinazu uazeny 1967 la#nwqi9ov G.F.R. luszozuin 4 wevlen
Tanodunfmepulinwuafid- Talussusuanyls  Fusimaen LRentenseu q neen'lafiy
unzvovinaf nanunounuuowmeanlaanas &y Sevitt yugy Finckh 1962  flaqaw
\Jusa vasaconstriction uay G.F.R. fan e 1 fugn vquanfindn iinnzinane
$undy Ten Finckh 1ﬁ§e§#\naiﬁ glomerular  y%\ 0finaos (SHonuavaan tan
shumisfll vasoconstriction - lay  Sevitt flaaw fiuiailuitusu v Tnulning
#a1n  Stuflognavud onsdmann fenuaviiiau it olomerular whlv:fin vase-
constriction €u watwofefonlnanuludyinanay nwsﬂtiﬂuwzwﬁiﬁsﬁndﬁQQUﬁ
wulffufilavedy  enzyme #ifvavewiunasiflon agr Wi vasoactive Ag I

noufi oy vasoconstriction waz renal ischemia ﬂitﬁaﬁauﬁn.'
wazdwIngifuaa cstiu idudanaseniy  uadsldBuafigafluidm 92 fiunnasfinemasedu
valiluTanlaotodumdi i dovihitmls ilolnan g1l euf Ruafuanazua vl sntlng
ghnvwuaalusaedsz e ungihaflasunagneidulnginsnTan ifovsoudv i fum g
flumnmroiu  uaz L Dutgmathinauls domd s ludeqininsnsTanlaarodundu T seffnnn
ghufioun®inTnoiafuuns €o = vo% Hediiriduicisfigoney  wazfives \dungegaly
gihonominasiagn Sumsenssus co ﬁ¢d1uu1iﬁhnﬂsﬁnvﬁ$hn51§%(nqqavwsﬂsanﬂn
voulsntffuagrenitmnae  wilnimdngmewdwmatousznasd iofioladn cai Suma ing
afamaInszuimansewwonlaifuly (Leading Article Lancet 1973, Medical
progress 1974).



vatiutdhs  Proteclytic (fulad fhtwinTuianauszuan Co.dibo
vemiafliudouisty  substrate ey X, glotulin girulaviy  Taouond
leu~leu bond eoonitu decapeptide Ag I, 4Ag I anJ‘o‘-'uuTﬁu
converting (fulmi Heusnien his-leu seninfiosdu octapeptide /g I,
convertirg Bl activity banflgeluves sovawnfeluwatsun, a
uaridusnuay

Ag T wae As,II qnwﬁaﬂuﬂuﬁfnuunvﬁiatnu@tuﬂ?utﬁntisaunv
LREHRAFL ﬂaﬁﬁaan;ﬂﬁ hWeptapeptide uwar Lerapeptide

uwdvﬂ?%ﬁ(;ﬂu;;ﬁpﬁhswuﬁudueu{ﬁesﬁuqna%ﬂv1u1aﬂ
Juxtaglomerul ar céi} ‘(Goofmaghtigh. 1936) Lﬂaaﬁnnﬂnzdnsziu
n19R31L Tfiu :ﬂaﬁﬁﬂun@ﬁiﬁné&é%ﬁnzﬂunsugagﬁnﬁh Lmaaf ludunsuya
ﬂwzﬂun1uqaxﬁa€h1§ tﬂéﬁﬁiﬂﬂiﬂa{ﬁ;Uﬁuuuxmqmﬁwﬂnaﬂﬂéﬁé%utdbz!uu
futfavay - afferent srteriols ”ﬁa:tdaﬂuﬁﬁLﬁﬁuuuﬂavnﬂu1ﬂnihu11§
(Latta. 1962) ugg;Hnt?ﬁuﬂw?ﬁ@Tnuinuiﬁﬂﬁﬂaisné%ns1ﬁuévqna11qwu
Tustrnsfulufni®n 1o flusgn, an, duseey soamuanle  (dueu wad

. . 8 ~
linsnilaseasuaznisn e iudou L suflssvaanlonse lu
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8n9¥maszduisfiu activity  S8azYenaanstusenurTaunsviaeiy
teluf  unle58%n activity n¥ofi¥uni  kinetic assays of enzymatic

activity #esnitIunia plasma renin activity (PRA) #n%8Ro%aw1 plasma
renin concentration (PRC) Fumawi#MluMwiunmaetuan

asfiowrazduiafiu activity (fulvesewniveavlutigiu  gfeas
radioimmunoassay (RIA) uar Biocassay asy Ag I ﬂtﬁnﬁhiunaﬁﬂﬁ1dv
incubate napuan3Nw (invitro) ffwnasnunlumuazdadneaey ity wy
nazaw  giluazuns s ool afinwusflafdelusuysmin  n11Bnumawaau PRC
unzmanminL3ily  substrate (PRS) a3z Vup1svreuse Wusanis iwlouavees
'1:uutsﬂuuavﬁiaquﬂuﬁﬁﬁnﬁavﬁvﬁh {J. Menard uar K.J. Catt 1971)

58n1wvae  PRC iy FwAramszdu L sdufileageen qlunarsu @
PRA fumwasanleinei8 Bioassay uar RIA  ua3$ Bioassay {funavaiiy
infinifvifiguenn  gniwesleswiviuy  iadaviieflayvundudaunazaoe e 1o amau
i lnwavun il fuddouundsate maiusinny . RIA duamantanids  swasafany
Sulunenfiifinasiy 4 Tulesiantzesmivludegtufratvussnidl andmihua (reagents)
fli9un71  Renin activity Kit Tsusaduwdinnnsduifioafufe RIA g ihasdusy
UquunivewiBuey  Haber ruasAms 1973 Tauortanufinduadl  Antusred

19ty
1. Anriotensinogen ........’..........; Angiotensin I
2. rn-ictensin I W—&-’ Angiotensin II + dipeptide
1=
3. Angiotensin II el inactive AuManm .
angiotensinase

Ufinfuqusn  wosSlo muTuisulufomssnfnioafuistiule ag 1 &
h:ﬁh 9 Tun1anh RIA wewwmisuq 19y activity flaonas¥auSutnmes Ao X
Al LovTauntunu i minouowwarmin sty activity

Ufindoaflsey Ag I azgnenman  converting enzyme  «ufuulnifiu
Ag II uwuﬁvﬁéﬂumwﬁ‘nsﬁu activity Iag¥asanmn Ag II A findufilniguiu
wszaziulunsifionnastenn g 1 fifndufien  tusevldarrurveiinasluidantim
WIn converting enzyme (Hunsu ey Ethylene-~diaminetetra acetic acid
(E.D.T.A.), 8~Hydroxyquinoiine (8-MQ) uaswn dimercaprol (DMP)



(Bumpus, F.M., Smeley RR, Page IH, et al 1964)

Unteafls  wndeadlifinfugs 9 Tuvndatin a9 1T szgniuouitu
- wan  inactive Tpouas®imu@ius@uazlugn inhibite Taw EDTA,8 HO wie
DMP uinzﬂn block Imy Qiisopropylfluorophasphate (DFP) fivaruunvnae
Moy prp  (Judz  inhibite wan converting enzyme dyarmateuan

pFP il inhibite winfin'wwit inhibite 38T v waluufnsuflan
marzazfu Ao II flaz valesguan cAnufnduntouniula Ag T dwhlngindauan
DFP inhibite win converting enzyme '

Page, Collegues uar Valloton fusny wnin1siamuSiansfiu
activity 1noif RIA wey Ag 1II Taple  ©FP block uwes8lowm@iug  usaly
Dowex 50 W-X., (¥9ufu Aq 11/ fiBnaqnens converting enzyme uasshfinuf
n‘imﬁaunﬂ'u.

2

Skeqgg, L.T., J.R. Shusway, M.P., 1852 uay Gunnells, J.C.,Jr.,
Grim, G.E., Robinson, R.R. uay Wildermann, N.M., 1967 lananas¥nisfiulae
nveoufla  men Ag II Aifinfulnelvdd Bioassay

Haber, E., Page, L.B. U®Z Jacoby, G.A., 1965 way Goodfriend,
T.L., Ross, G.T. uaz Schalch, D.S., 1966 1mi9u1458 RIA Munaan © 1969
Haber uazanslavmssvuareurslvifuinaey 19stulneS8niawey product #Huuwsn
flifinnan isfuuss substrate Tnunseifulanafifunzgnapwuannia

58 RIA  senanflifulfouunavenniuthgtu  sdnnasfavdidred foln
ihugrafliownasasFamauluan 099 funan antigen, steroid, enzyme man @vaau
In@lugrenruiou  luiden nlodesns e

Q i specific substances fifinouuWus (affinity) fugns P gy
(Ju antibody n¥o specific protein luwarmu-m#anan substrate =aw

et P wwifnsSuai 9 Tasflaw datvwes 0 avdl  Fasadiussmavsau
fl P uaz Q vhafinduiuidunia Bound (B) ifuuwmunas | PO usssaufllunhufingun
1900727 Free (7) azifudasaduntuman i susueey P neuniufnsuathos L Sulunaw
law of mass action



P+ Qg R
; n
K = ’ PQ -
irilo)
e © nvﬂ weffumn ¥ (equilibrium constant). ﬂvﬁhnqﬁh factor f 01

systen ﬂﬂ11wdLHUﬁ-ﬁNuﬂ1nﬁﬂu110u1uﬂ1ﬂ7hﬂ§u1ﬂﬁﬂv P 1uﬂﬂ1ﬁmnwnﬂsn11nunﬁs
VB LR sudeTneaun1InTEeieey P onaay free uas bound lurqsinownirsesTafiu

F1WMIFN

) ~
#a31n13n3zauvon free uas bound  lumasflaevnrsezfaffusiuinsgm

dasnrnszeauvey free uar bound vawawsuﬂnsgﬂuw:wﬁLﬂunsﬁwwﬁnfgﬂu
Tnufi1use 1 Bounsmazni vdissnar bound wie free wio bound ma free + bound¥u
A1 LTawueey P An free way bound 15@1nn11€nﬁhﬂhmnﬂw¥hﬁﬁﬁadiu free uay
bound FelaavluneuSmumanifnlontaiih count apurdt

ufn3uftany s Jovauvaed Bilged

Labelled antigen Specific antibody Labelled antigen-antibody complex

* A *
P + Y o 1 P -0
(F) + (B)
P Unlabelled antigen in known standard orx
?L unknown-gemplex

P ~ Q Unlabelled antigen - antibody complex

f1ehuay P uantuarluusfiiunnsduify binding site wew Q@ wan P°

* N %

gofinuawdl Free P gz fiunanfuemsiunu P duanfle  aanflswasnszianan P
* ] -
(free) w¥n P - 0 (bound) w18yt funsvintgwfloniviuvesesioevla
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