
Inirodoction

Blood ammonia is formed in the gas-

trointestinll trlct and climinated as urea

by thc liver. In cascs of liver drmage or

diseese, cirrhosie, and occasionally in severe

heart failurc, azotemis, corpulmonele, :rnd

erythrobl$to8is fctatis, thc ammonia is not

proP.rly conserted and the ammonia level

of the plrsma riscs. Rcpeated ammonia

dotcrminrtions have becn found cspecially

M.y 1972
Vol. 5 No. 2

useful in the monitering of patients suf-

fcring from hepatic coma. The mcthod

used to dctermine ammonia is fairly simplc

for any laboratory, but it must bc per'

formed as soon as possible following col'

lection of the s.mplc. Only freczing of

the sample provides an edequatc mean of

storatc eE was demonstrxted in thic ex'

perimcnt.
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Abstract

By means of this mcthod it has been demonstrotcd thrt
the distribltion of rmmonir in plasme of normal individEals ir-
creases after drewing. The influcnce of tomperature on in - ritro
generrtiotr of amnonie in plesma rras evahrted. It wrs foutrd

thrt when blood was placed in a freezer with the temp€rature

bctween -20'C asd -25'C there was no significant rise of btood

ammonir l€vels. There wes gradual risc when blood was placed

in r rofrigentor with the temperature about 4'C and mo.e rapid

riss at room temperature. The inhibition of ammolia production

et lemperature bclow -20'C facilitates a hboratory procedure

rhen it is nocessarilv delived.

'Thir cxperimcnt and rcport wcrc prcscntcd by Charchawadcc Kunarak in fullfillment

of thc rcquiremcnts for a B.Sc. (M.'f. ) from Chiang Mai University 7l - 72,



712

M.thod

The method used in this cxperimcnt

rcprescnts e modification of the Seligson

and Scligron microdiffurion method, thc

principle bcing thrt whcn sNturatcd potrs-

sium crrbonltc is rddcd to rn rliquot of

plrsmr, thc elkali causcr thc rclcesc of any

ammoni. prcscnt in thc plasme. Thc

ammonie ic trapped in hydrochloric rcid

in specially dcsigncd diffusion bottlcs.

After an approprirtc timc intcrval, th.

acid drop and the rbsorbcd ammonia lrc
rinsed into cuvcttcr with Naslcr'r rcagcnt

and thc opticrl dcnsity read. A rtrndrrd

of known conccntration is prcparcd end

trerted in thc alme menncr and thc finel

rcsults computed by the rtrndard formule:

o.D,
unk

x Valuc of Std

().D.
Std.

- Veluc unknown

To show thc effcct of timc end tem-

perature on the lcvel of rmmonir in plesmr,

samples werc trken from nine normal indi'

viduals with no history of liv.r d.magc or

discasc. DDTA hes bcen found to bc thc

ideal anticorgulant for emmonil studies

end wrs used in this ceec. Pl.aml wts

s:prrrtcd immcdirtcly and an immcdirtc

determinrtion done in order to detcrmine a

brrclinc valuc for each semplc. Phcma murt

bc reprrrted beforc frcczing bccrusc frcezing

end tbrwiog of wholc blood rctults in the

hemolysis of red cclls which crusce a false
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elcvrtion duo to thc prcscncc of ammonir

in thc rcd cells. The sampler wer. then

dividcd into thrcc sct!. S€t I irs lcpt at

room tcmpcrature (25'C) rnd retestcd 3

hours, 6 hourr and 9,5 hours tftcr collcc.

tion, Sct 2 wrs rcfrigcratcd .nd rctetcd

at 6, 12 rnd 23.5 houre. The third rct

wrs placed in the freezer rnd tcctcd agrin

rt 24, ,+8 rnd 72 hours.

Results

It wrs found thrt the rmmonu con-

tcnt of plasma prcprred and m.int.incd at

room tcmpcrrturc is not constrnt. Phsma

in conttct with rir in vitro conrrnues to

form rmmonir, Thir rczction is markcdly

inhibitcd by Lccping plermr in thc fretzer.

I! wes oblcrvcd thet thc ammonir lcvels

of phsme frozcn in the freczor immedirtcly

rftcr shcdding, if mcuured promptly .ftcr
thrwing, rcmrin lcss chrngcd thln thrt of

rcfliger.tor ttored or plarmr kept tt room

tGmpcrrture.

In Sct l, in which phsma wes lcft at

room tempcrlture, th.re was a gradud rise

of tmmonia contcnt ttrrtiog at l0 minutcs.

At thc cnd of 6 houru, the conccntntion

of blood rmmonir hrd risen to 2 or 3 timcs

thc norm.l l.vcl, \{len blood wrc kept

in the frcczcr, thcrc was no tignificrnt

incrcssc in arnmcnia lcr-el.

In Sct 2, the tcmporrturc of ordinrry

rcfrigention rpprrcntly could not prcvcnt

tbc enzymrtic hydrolyris of blood, whcn
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f,ws e grrdurl incrctrc of rmmonir rlthough

not to thc srmc dcgcee tr in tbcre spcci.

mcns lcft lt room tcmpcrrture,

In Sct 3, thc pcriod of freczing rrs
cxtcnded to 4 days, 'l'hcrc wes no signi.

ficant incrcrsc of emmonir contcnt io the

blood, whcn compared with thc normrl.

A comprrison of curves indicrtcd thrt thc

rmmonie lcvcls werc lcsr altcrcd durieg

the pcriod of frazing th.n 3torrgc rt cither

room tcmpettturc or refrigcntion.

Thc moen vrlues of vrried conditiong

wcrc :

/o of phsrnr rmmonir incrcasc pcr hour

Room tompcrrturc 28.1 %

Rcfrigcrator 9.3l"
lrcczcr 0.834 7"

Conclurion :

Thir invcstigrtion rhowed thrt thc

ammonie lconccntrttion of frerhly dnwn

plasme wrs inrigoificently altcrcd by npid
frcczing but tbat rt room tcmpcr.ture, tho

plasmr rmmonir concentration rcm.ina

conlt.nt for l5-40 minutes rftcr blood is
withdnwn from thc body rnd thcn rapidly
incrcasec, Bccruse ammonil Jevels incrersc

rapidly on rtending, tho tcst ehould bc

run as soon u possiblc following collcctiqn

of blood. If proccssing must bc dehycd
morc thrn 20 rninutcs, plgma should be

ll3

quick frozcn rnd kcpt in thc frcczer until

rcrdy for dctcrminrtion; Tcrting rhculd

not be dchycd more tb.n 3 dryr rs cven

in the frozen strtc, thc rmmonir increases

rfter thrt time. Thc srmplc rhould be

thswed et 37'C for no more thrn 5 minutcs

rnd rnrlyrcd immcdirtcly. Norvedrys,

frcezing hclps hborrtoriet to be sblc to

dcterminc plrrmi tmrnoni. when spccimenc

hrvc bccn drrwn tt night or oa wcekcnds

bocrurc thcy m.y bc atorcd for lublcquent

rnrlylit. It rlro rffordr r mcrnr of prc-

rcrving blood spccimens during trrnsportr-

tion frorn horpitrb rt which blood rmmo

nit dctcrmin.tions lre not rvrilrblc to

centrel hborrtoricr. ln rclcrrch hborrto-

rics it ellows iovcrtigrtors to collcct scrisl

specimenr for .ub3cqucnt rnrlysir without

requiring rcpcrt.d intcrruptionr for imme-

dirtc proccssing of individurl samplcs. The

dctcrmination of plesma ammonia has widc

rpplicebility in clinicrl mcdicinc rnd re-

mrch. Ncvcrthclccl, mrnv hospitrl hbo-

ntoricr do not pcrform rmmonir dctcrmi-

nrtion! bccaulc of difficultics rncountcted

in thc collcction rnd entlytir of specimens.

.{ mejor rearon for ercluding this procc-

dure hrg been thc ncccttity of pcrforming

thc rn.lyEis $'ithin l0-30 rninutor of ob-

trining thc samplc.
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Comp a rison of percentage increase

Kept plasma at

Sample
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in plasma ammonia at various times

room tempera ture.

3 hours

Time

6 hours 9,30 hours

Ave rage/ hour

Comparison of percentages increase

Stored plasma in

in plasma ammonia at various times,

the refrigerator,

138.9'f,

144.r"i,

L5.7 "{.

33.2'L

186.9i';

77 2.7"i,

37 4.1^':,

40.7%

140.0 %

28.6"i,

120.2 ti,

70.3'r"

Time

24 hours 48 h ours

1

2

I
Average/ hour

Conoparison of percentage increase

Storecl plasma i n

72 hours

in plasma ammonia at various times.

the frozen state.

Sample

I

2

e

Average/ hour

0.3:i;

0i;
q'iL

01';

58.4 );

14.83%

1.0liL

90.9%

17I q',i"

7 4.6];

7 .02'{ 70.2i, 77.4'ti,

5.4'L 0,/" 108.6i[

1 48.9; 2s7 .l% 27 4.4'',:

9.7"1 b.4'ti,

Time

24 hours 48 hours 72 hours

0.002--"; i
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Spontancouc risc in plarma ammonia
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Fig II. Ammonia concentration in nine samplcs.of blood as

time alter shedding,

curve A. - plasma kept in the freezer

curve B. - plasma kept in the refrigerator.

curve C. - plasma kept at room temperature,

Each curve base on tbe mean plasma ammonia concentration

mens determined serially after various period of 6torage.

a function of

of nine speci-
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