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Determination of the degree of pulmonary artery

hypertension by plasma atrial nateiuretic peptide leVels

and pulmonary perfIlsion imaging
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Abgtract

‘ro evaluate the de即ee of pulmonary 8rtery hypenension(PAH)and its出g—

nmcaⅡce，pulmoⅡary perfusion tomographic im“gi“g(PPTI)and radioiIIlmunoassay
of pIasma atriaI nateiuretic poptide(ANP)IeveIs were exanlin甜in diHbrcnt st89e8 of

rabbh PAH modds．controlkd wiUl c甜diac catheteY乜ation．When 0hc PAH wa3 lnild．

ANP le"ls were nu#signi矗cantly changcd(拄l，P>0．05)The mean pulm。n^。y artery

prcssllres(ⅡlPAP)measured by catheterizatioIl had no signi矗cant change．hlt th”∽

was a sigⅡi矗cant increase of the ratio of dorsal／abdorninal cuunts 11s1”g pulIIlun rLry

perfusioⅡtomogr8phic iInaging(PPTl)(t=2 5，p<0．(}5)．Thc ANP leVels rosc whell

PAH was moderate or severe，arld the di船rence w鹧sign访cant conlpared with fhe

control group(忙4 and 6．5，p<0．05) The othcr two methods als0 showed si91liHc蛐t

changes(p<0 01)．TheTe wa8 p08itive correlation between the results of ANP／PPTl．

ANP／catheterization，and PPTI／ca七hctcrizations(p<O 01 J Thesc resIIjts suggcst

that ANP levels can assess the degrce 0f the PAH as a siHlple nlc池od，but it is not as

Ren硝tjve as fhat of the PPTI in mild PAH．
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1 INTRoDUCTIoN

Selecti工lg non—invasive methods for judging the leVel of puhnonary arteTy pressure

(PAP)m time and accurately is 8 poplll缸subject of present research It has imp。rtant

cnnjc出signj矗cance in the early diagnosis and therapy of 1uIlg or heart diseases during

sli曲t increase of PAH．Us．mg diff色rent stages of rabbit PAH models，we examined the

pulIIl。n缸y perfusion imagiIlg and plasma arterial nateiⅢetic peptide(ANP)leVels，c。11_

troUed with cardiac cathet盯ization to observe the relationshjp哪ong ANP，pulInonary
perfusion imaging and PAH stagiIlg
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2 MATERIALS AND METHoDS

2．1 ExperiInental animals

Vol 1l

27 Japan b艳ear rabbits，3．0～3．5kg weight，17 femaIes，10 males，were selected

randomly．Norm8l c0IItrol group：13 rabbits were taken puhnonary perfusion imaging，

among them 5 rabbits were taken(ri曲t cardiac)catheterization

2．2 Preparation of ani眦l models

(1)Anoxia lmder normal pressllre(10 rabbits)：A chamber lac】(ing 0xygen was made

according to the Inethod of Xue Qiall．n．【1】The rabbits were put into the ano]【ia chafnber

for 8 h011rs per day in 6 c。nsecutive days foⅡowed by one-day rest．Pulr工lonary perfusion

tomogr印llic iIllaging，catheterizati。n and ex枷nati。n of ANP were carried out in th。
3rd and 6th week respectivel矿Then，3 Tabbits were Hloved to the next group．

(2)Drug injection铲oup(20 rabbits)：One percent solution was made by adding

FeCl3 4 15 g into 250 mL steriⅡzed water and mtered by bjomembrane． This solution

was injected into rabbit ear border vein 2～3 times every week and the dose血creased

graduaUy from 1．0mL to 5 0mL．When the total dosage reaclled 40InL，80nlIJ and

120 rnL，respectively，catheterization and pulnl。nary perfusion tom。graphic imaging were

tal【eⅡand 1．5InL of blood waS tal【en丘om the ear border veill for ANP measurement

These procedures were completed witl血2 days．

2．3 Detecting m“hods

Measllrement of plasma ANP leVel：

(1)specimens：1．5mL of blood was drawn frdm Tabbit ear boTdeT vein，amicoagu一
1ated and k印t in一70。C freezer．

(2)InstruInent：GAMMA-c12 counter made by Depu coInpany，Tianjin

(3)Reagents：ANP radioi叫mnoassay kits provided by the cmna hstitute of Bei—

jing．

(4)DetectiIlg method：Operated accor出ng to the instmction of ANP kits．sensi*

tivity：O．05mg／L

Pulnlonafy artery pressure meastued by catheterjga“o丑：

(1)ManoIneter s泣leads(HELLIGE sERVOMED AMR 155—9)made i11 Germany．

(2)Pipe：The djameter is 3．6衄
(3)x—ray machjne：DaojiIl HDl50G-12 100MA made in J印an．

(4)Procedure 0f 0peration：After anesthe5ia by ip(sodium pentothal o．1 g／kg)，a

pipe(anticoagulated by 1‰h叩ariIle s01ution)was inserted from the thigh Vein into the

mailI pulmonary甜tery under the help of X-ray screeIling 76％meglucamiIIe diatrizoate

was injected and after the p11lInonary was seen，the pressure was measured by co皿ecting
the pipe with the sensor of manometer．
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Pulmonary ar把‘y pressⅢe measured by pt山nonary perfusion tomogr3phic lmagm譬：

(1)InstrⅢnent：GCA一7200／DI SPEcT made by Toshiba，Ja口an

(2)Procedure：After sedating by injecti。n of 5mg diazepine，。。mTc—MAA 148 MBq
was adlTlhistered．A two—head camera equjpped wjth a 10w-energy，hl曲一res01lltjon∞】．
1imator was used Data were acquired in a 128×128 matrix，one frame per 3 degree，
30～50 kilocounts per frame．The data were computer reconstructed The clearest frame

on sagittal slice was chosen，and the aVerage counti“g rates of the r。gions of inteIest

(ROI)at dors“and abdornjnal lung were ac(1uired respectively The sarne pixels in two

ROIs were Teqllired．The distribution ratio。f doTsal to abdo血nal was then calculated
statisticaJ methods：Au values wer8 given as(￡土s)aIld the group djffbrence was

compared by group Z—test．The correIation between di仃jrent methods was anaIvzed bv

using line缸regression and waS judged for signmcance with the correlation coemclent r

3 RESULTS

(1)The relationshjp 0f the ANP level and the pmmonary aTtery pres5me：As sh。we(1
in Table lf there was no signj6cant di艉rence in the ANP level between the group with

s工ightIy increased pulInonary artery pTessure and the contr01 group(r二1 O，p>o 05)
But there was signmcant diff色rence m the ANP levels between the p血onaTv artel'v
press坩e rn。derately or seriously increased group aIld the normal control group(t=4 0，

6．5，p<o．05，0 01，respectively)．

Table 1 RelatioⅡ8llip of thc ANP level and‘he pulIIl01lary∞te。y pressure (nlg／T。)

Subicc￡ Number ANr

Normal g。011p 13 3．88土1．03

Gro“p of Rligllt PA珏 8 3．57士1 14f1．01

Gr。up of moderatc PAH 13 16 84士5 32(11f4．(11

Gruup of severe PAH 5 29 06土3 51(1)f6 51

(1jp<o．01(thc number in the paⅢltheses r叩resents t似lLle)

(2)The ratios of dorsal V盯sus abdom血al puhnonary countiIlg rates are shown m
Table 2．

Table 2 Dorsal／abdondnal opm ratm uf rabbit 11mg 【％)

(。)p<0．05．(2)p<0．01(the Ilurnber in the parenthc8es r。preseIlt8 t vaIue)
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(3)The reslllts of p心nary artery pressllre measllred by catheterization are shown
inTable 3．

Table 3 The results of pulmonary prcssure me∞ured by catheterization (kPa)

‘1Jp<0．01(七he number in th8 parentheses represents￡value)

(4)The relationship锄ong the ANP level，p11lmonary perfusion tomo留apmc imag—
ing and catheterization． The corrdation coemcients were positive between the various

exaTr正ning methods Between ANP and catheteTizati。n，r=0 82，￡=3 5，p<0．01；bet、Ⅳeen

ANP and the肌clide distribution ratio of pul工nonary dorsal to abdoHlinal cpm，r二0 70，
￡=3．0，p<O．01；between catheterizatian and the nuclide dist“bution ratjo 0f p11】m。n盯y

dorsal to abdominal cpm，r=0．89，￡=4 5，p<0．01．

4 DISCUSSIoN

The aboVe study suggested that ANP level could to certain degree assess the degree

of PAP When PAP went up gently，the ANP kvel was n。t sigIl正cantly dj娲rent fTom

the control grollp(t=1．o，p>o 05)．when PAP went up obviously(moderate。T severe

incremeIlt)，th盯e was signj矗cant di抒hence compared with norm出寄oup(扛4．o and 6 5，

p<0．05姐d o 01，respectively)．Perreault【2】aⅡd Adnot【剐reported that compared wlth

healthy person，patients with PAH had a signmcant irLcrement of plasma ANP level and

岫e ANP 1evel was p05jtively re】ative to PAP and puhn。n盯y vessehesjstance It has been

suggested that anoxia and increased blood viscosity causes disturbance of puhonary dy—
n删c，iIlcrement of pul工Ilonary vessel resist姐ce and increase of vasoconstrictors such as
llistaInine，etc． h order to aIItago工lize contraction of puhnonary artery and bronchiaJ

spasm caused by hjsta商ne，1111lg tissue synthesized，restored aIld released ANP、Ⅱke sub—

stance．FiILaUy，it led to increment of plasma ANP levels，wlLich maintained the normaJ

level of PAP【4～6|．

Moreover，01lr reslllts suggested that puhnonary perfusion tomograp王Lic lmaging

collld assess m丑d increment of PAP The probable mechaIlism was that the pulmonary

radiodistribution wa8 positiVely related to the anlount of puhnonary blood丑ow．An。xia，

increasillg ofblood viscosity and constriction ofblood Vessel，caused the increase of PAP

Capitlaries of the lung apex，w王Iich were not open in normal con dition，opened gTaduaⅡy’

so the blOod丑ow 0f the 1ung apex increased．Thus，the blood且ow 0f 11lng apex increased

gradually fram 1ess than to equal to and eVen to more thaIl that in norm“lung bottom
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Because the animals stand on fbur．fbet and the huInan bein譬s stand on two．f套et，the

back and abd0血nal side of rabbit are eqlliv缸ent to the apex and bottom of human lung
In our reslllts，there was si肿ifica以t di行brence iIl the nuclide distribution ratio of rabbit

pul工Ilonary dorsal to abdQmen side between the grouP with 111ild PAH the normal contr01

group．The puhlonary peTfusion tomograp}Iic iInaging was not i11nuenced by arti矗cl以

factors，so it could re丑ect the change of PAP objectively and c0111d assess the change of

PAP sen5itjve】y，even主王l the condjtjon of譬entle increment PAPn

In suIr蛆ary，the ANP level cou】d detern血e the degree of PAH a血d the method was

simple，but it was not as sensitive as plllmonary perfusion tomographic岫89i119 iT¨IⅡ1d

PAH．
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