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PROGRAM DESCRIPTION

IDENTIFICATION

Program Name Fluid and Electrolyte Balance Model (FEB)

Programmer's Name Ronald J., White and Larry Neal
Date of Issue - December ki, 1972

Versions Obsolesced by this Program - Body Water and Electrolyte
Balance (WATBAL), by Thomas G. Cleaver

GENERAL DESCRIPTION

This model follows the effect of varicus oral input water loads on
solute and water distribution throughout the body. It is a three
compartment model, the three compartments being plasma, interstitial
fluid and cellular fluid. Sodium, potassium, chloride and urea are
the only major soiutes considered explicitly. The control of body
water and el:ctrolyte distribution is affected via drinking and
hormone levels.

UBAGE AND RESTRICTIONS

Machine and Compiler Required - Xerox Sigma 3 - ANSI FORTRAN
Peripheral Equipment Required - Card reader and line printer.
Approximate Amount of Memory Required - +1L02 hexidecimal.

PARTICULAR DESCRIPTION

Equations Used and Derivations - See TIR No. 7)i|-MED-4)10

Definitions of Terms Used - Particular effort was made to see that
all terms and arrays used in the program were defined on comment
cards in the program deck.

Detailed Description - This program simulates the changes in levels
of the twenty-three ¢ -antities listed in description of input when a
person of average size consumes a quantity of water after having no
oral water intake for six hours.

The user of the program may select as many as nine of the twenty-three
quantities and have their levels printed out in column form at ten-
minute increments after consumption of the water (sixty-minute incre-
ments before consumption).

The program is presently designed to use cards as the input mechanism
and printed page (132 colums) as the output mechanism. Each data

card should have an integer right justified in card column 5. The integer
in the first data card tells the nuantity of water consumed (in milliters).
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The integer in column 5 of the second data card tells how manv (from 1
to 9) columns of information are requested. Then that number of data
cards follows, one for each column of information requested, arranged
in the order in which the user wants the columns to be printed. Each
of these remaining data cards should have an integer from one to
twenty-three right justified to card column 5 together with any appro-
priate column heading (preferably centered) in columns 10 thru 17 for
the quantity which that integer represents, according to the list in
description of input.

The output will consist of a statement of the quantity of water
consumed followed by the column headings which the user selected (in
the order in which the data cards are arranged) and the levels of
these quantities at ten-minute increments after the water is consumed.
The output may be considered accurate to at most three signficant
figures in spite of the figures given.

DESCRIPTION OF INPUT

1. Control and Program Cards - (Begin column 1)

1 JPB
' FRTRAN

(Source Deck - See Appendix A)

‘E@D
! OL@AD
‘$R@gTYS12, ,GP
\$END
'XEQ
(pata)
'E@D
s Data Cards (Columns, format, name, definition)
1-5 15 N@MLWC No. of ml of Hy0 consumed
1-5 15 NPREQ No. of items requested, max = 9
of 23 available
1-5 15 NUMBER Item number, 1-23
6-9 Blank
10-13 Al ALPHA L character column heading
14-17 AL BETA 4 character column heading

One card for each item requested, maximum 9 out of following 23
possible.



Number (g:?gcsted Headin?;) ?ﬂantity

(Columns 4 & 5) umns 10 thru nits)
1 BELLYBVY Vol. of water in stomach (ML)
2 BGUTEVEE Vol. of water in intestines (ML)
3 PLASMABYV Vol. of water in plasma (ML)
4 INTERSEV Vol. of water in interstitial
space (ML)
5 CELLEFBV Vol. of water in cell fluid (ML)
6 TOTALBVE Total water vol. in above 3 (ML)
7 UBML/MIN Rate or production of urine
(ML/MIN)
8 PLASMAKS Total solute in plasma (m Osmols)
9 INTERSES Total solute in interstitial
space (m Osmols)
10 ALLPSOL Total solute in plasma, inter-
stitial space and cells (m Osmols)
1 UPSBRATE Rate of production of solutes
in urine (m Osmols/Min)
12 PBBADHEP ADH
13 BRENINpE Renin
14 ANGIOTEN Angiotensin
15 ALDOSTER Aldosterone
16 PNABLOSS Sodium Loss Rate (m Osmols/Min)
17 PBKBLOSS Potassium Loss Rate (m Osmols/Min)
18 PBCLBLOSS Chloride Loss Rate(m Osmols/Min)
19 UREAKLOSS Urea Loss Rate (m Osmols/Min)
20 PLASMABO Plasma Osmolarity (m Osmols/Liter)
21 INTERSPO Interstitial Osmolarity
(m Osmols/Liter)
22 CELLEFpO Cell Fluid Osmolarity (m Osmols/Liter)
23 URINEROp Urine Osmolarity (m Osmols/Liter)



DESCRIPTION OF OUTPUT

Printer Output - First a statement of the quantity of water consumed,
then column headings which the user has selected and the levels of
these quantities at 10 second increments after water is consumed.

Example:
The following input data will give the sample output: (See Appendix A)
COLUMN NUMBER
1-5 6-9 10-17
»
3 B PLASMABV
20 b PLASMABO
7 ¥ UBML/MIN
23 ] URINEpOY
2 | BGUTBVIEE

INTERNAL CHECKS AND EX1TS
None.
INDEPENDENT SUBROUTINES

None.

SYSTEM SUBROUTINES

No special subroutines
COMPLETION OR FINAL CHECKOUT DATE - 12/4/72

Source listing and logic diagram is given in Appendix A.



APPENDIX A

SOURCE LISTING
AND
SAMPLE CASE
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- AFTER FASTING FAR 6 HAURS, THE SUBJFCY CONSUMES A OJVFN OUANTITY OF WATER.
c SPECIFY THIS GUANTITY IN ML AS AN INTEGER RIGHWT JUSTIFIED IN COLUMN S BF

i c THE FIRST DATA CARDs S NS ==t AL - 5
c
c FRAM THE FAI LOWING LIST, YBU MAY SELECT AS MANY AS NINE AF THE =
C TWENTY®THREF QUANTITIFS THAT YOL ARF INTERESTED IMe.
c THE PRINT AT WILL CHONSIST MF A CULUMN OF THE INDFPENNENTY TIME

ity RN VARTABLE IN TEN MINUTF INCREMENTS AFTER CONSUMPTIAN (60 MIN INCREMENTS
c BEFARE CHONSUMPTION) FALLOWEND BY COLUMNS HF THE INFBRMATT®N YOU REQUEST,

Al IN THE ©RDFR IN WHICH THEY ARF REQUFSTEND, AT EACH TFN MINUTE INCREMENT.
c THE INPUT SHBULD CUNSIST OF A SFCHND DATA CARD HAVING AN INTEGER FEza i
C FRAM 4 T 9 IN COLUMN S TELLING HOW MANY QUANTITIFS YAU SELECT,

== FOLLAWED RY THAT NUMRFR BF NATA CARNS, EACH HAVING AN INTFGER FROM 3 7O 23
€ RIGHT JUSTIFIED IN CALUMN S TOGETHER WITH ANY APPRAPPIATE CBLUMN HEADING

. (PREFERABLY CENTEREN) IN COLUMNS 10 = 17 FOR THE QUANTITY WHICH THAT
B INTEGER CADFS, ACCORDING TH THE FOALI OWING LIST!

o - 1 = vOL OF WATER IN STHMACW el S

E 2 = VOL AF WATER IN TNTESTINES
c 3 e vOL OF WATER IN PLASMA
c 4 = VAL HF WATER IN INTERSTITIAL FLUID
c 5 = VUL OF WATER IN CEIL FLUID _ tiomy Lo o 3 L
c 6 = TOTAL WATER VOLUME IN PLASMA, INTERSTITIAL SPACE, AND CELLS
c 7 = RATE AF PREDUCTIAN BF URINF LT _ Srienilos s e
C 8 = THTAL SOLUTE IN PLASMA

€ 9 = TUTAL SOLUTE IN INTERSTITIAL FLUID
10 = THATAL SOLUTES IN PLASMA, INTERSTITIAL SPACE AND CELLS
(o 11 = RATE AF PRODUCTIAN BOF SHLUTES IN URINE | 1
c 12 = ADH
c 13 = RENIN e , . s R e
c 14 = ANGINTFNSIN

SRS 15 « ALDHSTFRANE :
c 16 « SUNDIUM LBSS
(o 17 = PUOTASSTUM LOSS
c 18 = CHLEBRINE LBSS
c 19 = UREA LHSS e
B 20 « PLASMA HUSMPALARITY

€ 21 « INTERSTITIAL FLUID BSMALARITY
c 22 = CELL FLUID OSMOLARITY
(o 23 = URINF ASMBLARITY
c
c VOLUMF IS GIVEN IN ML, TIME IN MINUTES», AMOUNTS AF SOLUTE IN
(o MILLIASMALES, AND OSMOLARITY IN MIL!I IOSMOALES/LITER
c

Cxsxx THIS 1S THWHE PROGRAM FAR BODY WATER AND ELECTROLYTF BALANCE

Cessx VARTAHLES AND CANSTANTS USED TN THIS PRAGRAM WILL BE USFN Sy
Crx»»» ACCARDING TO THE FOLLAWING FORMAT

Ce#v% ALPHARFTIC VARIABLES AND CANSTANTS

Casass A = ALDASTERUNE g
___Ca»xx B = H08D VALUME e 2
Cesxs C =« CHLHERIDF
Cexsx D » NDFLTA T (THE INTEGRATING TIME INTERVAL) =
Cosxs E « ERYTHRHOCYTE VBOLUME
Cr¥xs F . — o rac =-
Cxssx G = ANGIETENSIN
__ Caxxa W » ANDH E
Crsxs | w CANSTANTS RELATED TP CAPILLARIFS

Tersx ) w CANSTANTS RFLATED TH CFI LeINTFRSTITTAL INTERFACE



Censs K

Canns
Canssn
Casns
Cennas
Casnan
Cesnns
Canans
GCases
Cannn
Cassns
Casasn
Cennsn
Casns
Caasns
Cassn
Casns
Casnas
Cuvans
Casna
Casns
T Cesss
Cannse
Crans

-
Caxss K = URINE

Casnsn
_'VC.‘!J

2000

2010

c
c
c

2200

Cossnmunvsnununwuns INITIALTZE VARYARLFS—AND DFFINE CUNQTANTQ lll"""""""“

Cosan
Coawsns

Conna
Cawvasn

« PATASSIUM (MILLIOSMALES) 41— 87 i s
L = CANSTANTS RELATED TH ADM PROADUCTIAN
M = CANSTANTS RELATED TA ALNASTERONE PRODUCTION
N = SADIUM (MILLIUSMALES)
B « ASMULARTTY (MILLIASMALES/LITER)
P = PRESSIRF (MILLIMETFRS AF MERCURY)
U e TATAL SALUTE (MILI IMSMAILES)
R = RFNIN
7 @ SALUTE ATHER THAN NAs Ks CLs_ U_(MILLIASMOLES)
T = TIME CPANSTANT OBR TIME (MINS)
U = UREA (MTLLIBSMULES) e e T | KA el e et
V o VOLUMF (MILLILITERS)
W = CANSTANTS RELATED TO THF KINNEY PN ST R Bk PR
X = PLASMA PRATEIN
Y = C*NSTANTS RELATING URINE AUTPUT TO UREA BUTPUT

2 = A MEASURE BF KIDNFY SENSITIVITY T8 ADH
SUNSCRIPTS A for

1 = /D1 (TTME DERIVATIVE)

2 = EXTERNAL INPUT OR MUTPUT

3 = STHMACH
4 = INTESTINE

5 = PLASMA
6 = INTERSTITIAL FLUID
7 = CELL FLUID

9 = ATHER
0 = AVERAGE, DESIRED OR REFERENCE VALUE

REAL VI167)120(167)sP(9)sNsKsT11212,13,18915,162J

REAL LOsL1+L2sL3sL byl ByMI M2 oM3ME,MB, M6, M7 MBI NIIKI)NZIK2IN]
REAL K34,KaS

DIMFNSIHN CALI23)s ALPHA(9), RETAL9)

_ NBMLWC 1S THE NUMBER AF MLe OF WATFR CONSUMED.

REAND (5,2000) NBMLWC
FARMATI(IS)

WRITE (/6,2010) NOMLWC
FPRMAT (36X, 'AFTER FASTING FAR & HAURS, THE SUBJECT CONSIUIMFS'IG,1X»

1'"ML AF WATERe'/)
VWC = VELUMF AF HATER CANSUMEN = NHHLHC
VWC=NAML VT

NORFN = NUMARER #F CHOLUMNS AF TNFHARMATIOAN REQUESTED
REAN (5,2200) NBREQ
FARMATITY)

THE SUBJECT TAKES A DRINK AF WATER AT TIME T5
TH6 = 361
VIS0)s, VI60) AND VI(70) ARE THF NORMAL VALUES 6OF

THE PLASMA, INTERSTITIAL FLUIND _AND CFLLS, RFSPECTIVELY IN ML
ACCARNING TP GUYTEN'S TEXTRAMNK BF MFNDICAL PHYSIOLAGY (1966),
VIS0 )1=3000, VI60)=12000, VI70)=25000, AND E=2000 ML«

VIS0) = 3200

ViSn) = 3000 L =
ViaD) = 13800
_Vian) = 172000
VI7n) = 2K000.
Vi70) = 25000.



~ Cesss B0 18 THE NPRMAL HBSMALARITY OF RODY FLUID IN MOSMOL/LITER

—Cosss V(90) 1S _NORMAL TOTAL 8ADY WATER

090 = 300«

VI9N)1=aVIS0)14VIE0)+VIT0D)
Cesss D IS THME INTEGRATING INTERVAL IN MINUTES e AL on. i R S S

D=1,
Cesss V(23) IS THF INPUT_ HlTER LBAD - i -
VPl )mebn
ool TR HL/"LN_&L!M.WLMI
RATE= .64

—— ) aNOKSC |46

Cesss N, Ky Cs» AND U ARE THFE _TOTAI AMAUNTS OF THE SOLUTES NA, K, S ===

Cesss CL AND UREA DISSHLVED IN THF RONY FIUIDS, RESPECTTVELY

Cusnsnnnpnnnsnnnsys GENERAL SEsSSsssysssssssssnsssnssssupyssnsnsnsnssnsbabisnnnnanns
NeV(90)#130./1000¢

_ _Kesy(90)#5.1/1000¢

C=N+K

Usvioan)»*S.0/1000« LB
Cssss S 18 ALL HTHER BOLDTEQ TN THE BﬂDY FLUID

S=(A0/1000+ )8V (90 ) =NeKe((=l) i
Cessx Q(9) 1S THE TOTAL INITIAL SALUTE IN THE HﬂDY

Cosnsnnnpnnusnnnsy STOAMACH X 3s st sssusssbsnsanssbsiispssspbosnissiansusssnnnnnsnns
Cesss V(34) IS THF VOLUME THAT HAS FLAWED FRAM STHMACH TO INTFSTINE IN MU
c Vi3a)m0e

T3=20.

K3umi1./73

Cosnsnsvssnnnnnnnny GUT S8sannsssspsusssinssnsassssnssabospysysssnsprsspnninonnnnnns

c Viaes)=0.
Te=18R.
KaSml1:/Th

 Cosnsvsnunnnsnnnany BLOOD #usssbssssssssssssssninsbssbsnanpsnnsnpssnssosssnnnsnnns

L s LE AR LB

_——__1P2=9.0/R0

ViiSA) =0
__Vi1A5)m=0.

VIi1K)=m0o
VIi159)=.1
V125 )=1.
VIS)=v(50)
Q1156)1=0.
Ri165)=0.

G(1R)=0.
NI159)=10xV(159) /1000,
GIS)=R(9)12vIS50)/VI90)

Cosvasnnnypannnynss INTERSTITIAL FILUID ¥¥Ssssssssausss b ss sy sy ssbnsssnsnsnnrnnns
Vi167)1=0.

QU122 )=e28V(162)

Visa)=vI60) oy — e B T L

016|-0l9|:V|60)/V(90I
Cosnnsnssnansnnvnnnny CELLS #¥33nisnnss s s snspun s s is sy s s su sy susssnsssnsssnss
ViZ)=v(70)
Q(7)1=0(9)8V(70)/V(90)

Crssnsnvnypnnnnsnnnny CAPILLARTES ¥Rsas sy S iy susyds s nubasybuipsspysnsssssrasisnsannen

c E=3000¢
E=2000
BO=F+Vv(50)
11=2%.3/80

- —— - — _— —— - — e et

Pﬁ.t?.
13=1./2R0.



c:.a.oubooo-nluoci
L

X=PR.08V(50)

L521440./L0

X2wh9e

—— ——

P7u?ébe

lamie?
PSeis.5

15147
l6=14000

‘DH .ll.l.‘I.l“‘l.l....l.'.II..."II..l.ll...ll..'.‘l..ll...

LO=s9
Li=20.

LP=490./L0
L3=00

Lém,e?

Ho=hH00
H7mHé

HR=W4
HOmMA

HE5 =G 08V (50)

T9uPheb

c.nos---;-.:oaouu: ALDOSTERENF Sasssssssunsssbrbusssubusiiuisssssssssssnnnnnnnns

B1=7000.
TO=100+
TimTQ

T2=T0
MiaviS0)

M2=v(50)
M3=v(50)

NC-I.755--IQBlolTOlTIlTPlIR!lHO!l

R2=Mix(B1=RN)I&TO

G2=R24M24T1/V(50)

A2=RPaM38T2/VI50)

Mémo 04/ (B1=BO)2TOST14T?)
M7=(1.0/+00511842/72

Mim,5

M5=.7558VI9N ) /N
Consnsssvunnvasnnsns KIDNEY Sssubsssssssnssspbusiisssssiansbisansnssnnpnnnnnnsnnnss

Heg,
TE=1R0
Z=HaTR
Wis3e.
W2mo s
W3m.R
Yi=S0.

Y2=1:5
Y3a.3

NJ--15‘0013‘NIG(9I

K3=eDa+0+138K/0(9)

C3=n34K3

U3e,32+40413aN/01(9)

S3=,03+40:13%8/0Q1(9)
Bl125)=N3+K3+C3+U3+83 : R — -

N2=De

_ K2=N?

U2=n?
CPaNp

S52=.03

»
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AR L L L L L L L T R L AR LRI AL AL L LA LAl i ad it it it
Cossnan
Cosssosvnnsnvnnssns STHMACH ssssssssssssssssnsssssnssssanssossnsssbsnsssssnsnnnse
C DB 3900 NTm1,1701
DE 3900 NT=1,1061
TenT
C IF (T=T7S5) P2P30,2220.,22P0 ~ERS —_—— e
C2220 vi23)1=15%00
C2230 Vi) mviP3)=v(3s)
VI = (RATE/KI4 )a (1 emEXP(=K34aT))
IF (T=T5) P?230,2220,2720 o o — —
2220 VI3)=VI3)+VHCHEXP(=K34s(T=T5))

c ke TRA U By AE TR e g w S S s ——

c Vi34 )=V(i34)14VI134)8D

Cosnssnssnnnannnnnsy GUTHS SR ssssnusssssssssssassassssssnssssssssssssssssssnnsnns
c Vis)lavi3s)=vias)

2230 VI4)w(KIGsRATE/(KeSaKA4) )8 ((1e/K34)0(1emEXP(=KI4sT))> I TR
101 o /KLS )8 (1 4=FXP(=K458T)))
IF(T=T5) 2250,2240,27240 e e et TETERT e AT
2240 vcn:-vuut¢|n3~¢VHCle~s-K3~v|-¢rxP|-KJ~-|T-75|l-!th-KhﬁulY-TSliv

C VILaS)mV (4 /Th
2250 VI145)18V(4)/Th
c ViaS)aVieS)+VIi1a5)sD = =

Cossnspsnpnnnnsvnns BRLABD Oll..lll.l..l"llll..l!llll.‘lll!!lll'lll.lll'l.llb.l.l
VI1S)eVI145)1+V(165)=V(156)evI1RI+VI125)=V(159)
ViS)eVIS5)+VI15)aD
_ B115)=R(1A5)=0(156)=0(1R8)+0(125)=0(159)
BIS)I=R(5)+0(15)=D
Q(S)1=R(5)181000/V(5)
Cossssvsnsnsnnnnnns INTERSTITIAL SPACFE nuu:inbnn-uuuuta;-s--oun--uo.--a-‘unu--.aa
Vila)=eVI15A)=V 165 )=V 1A ) =VI14P)
VialmVIib)sVI1A)aD
Q1A I=N154A)=0(16%)=0(162) e
Qis)=N(6)1+NI1K)8D
Ola)=R(6)21000e/VIE) : :
Cosnsnsnpnnssnnnnsy CELLS #osnssbuusssss s ynssssbssssssuupsuussssnssnsssssssnnsysn
Vi17)=sVI1167)
VIiZ7)=svIiT7)4VI17 )80
B(7)1=0(7)%1000/V(7) i
Cll!l‘.lll.ll'lll' CAPILLARTEB I T Y R PR P NN YRR RPN NSNS Y Y ]
Vig)asvibh)+VIh)I+VIT)
BeFeVv(S)
Pi=T1a0
P2=12s0
P3aPA+ 138 (V(A)=Y(60))_ = o
PhaX/VI5)
IF (Pu=P7) 2790,2800,2R00
2790 Xmx+x28D
2800 VI156)8T4n(PlePI=P4+PL ) 282/ (P1=P2)
VIi169 )2l 4x (P2euPI3aP4+Ph )582/'P1=P2)4158
. Bt156)=l6x(A15)=0(6))/1000. S
Covsnnnnsununsnnsny CELL=INTFRAGTITIAL INTERFACE %8s susssvbybnsnsnbssnbssssssssnna
Vi1aZ)1eJes(AI7)=0(A))/1000. ;
Covssnsnvunvnnvnsnnxy ADH lll.lll‘l'lll!lllllll.ll".!l.'..lll""l'l.l.l'.QCQGlll.
Hi=(1:.=LO)#(LP*(BO*HO/AR+L1=10 )= SxFXPILA*(LI=R0»00/R)))
H2=| O (L2*%(A(S)+L1=A0)=| S¥EXP(L4»{1.3=A(5))))
IF tH?2) 3040,3050,3050 3 = =—ge-
T3040 H2=0.
3050 IF (H1) 3060,3070,3070 o = el s s S

—




3060 HieO. = I - SR T S —
3070 HIeMieM2 A
15.20.00n¢[.

MHbmMbhe [HI=kh 1 8DE40/TH
H7uk7+ (HE=HT7 )8D84:0/T6
HEBekl+ (H=HR)8D24.0/TA
HOuK+ (HBoHY )8De4.0/Th ) o .
Hheube (HO=HS/T9)eD

L HmMAVIS)
Cosssnnsnnsnnnsnsns ANGIOTENSIN Ssssssssssssbsnsssssssbasissnasnsnsssnsnssnsnnnnnnnan
RisMis(BleR)
IF (R1) 3314,3320,3320
3316 Ri=De» nE L
3320 R2=R2+(R1=R?2/T0)»D
_R=R2/vIS)

GlamMPaR
G2=G2+(G1=02/T1)sD SERLLIES ) 3 I
GeG2/VIS)

AleMEsMInGe(1+0=MB)BMT7AK/VI9) Rl -
A2=pA2+(AL=AR/T2)8D

AmA2/vIS)

NisMaxA
N2eMEaN/VI9)=N] ) _ e e SO e
IF (NP) 3430,3440,3440
3430 NZ2=D»
3440 K2eMpbsA

Co-oquououau--;-n. KIN' Y Susnssssssnsssssuuspsnssyn Sansnsspsssnsnsrnsnnsnsnsos

Ziwkim7 /78
Z=7+4714D 3
IF (71) 3530,3530,3527
3527 Zi=C-
3530 VI1R)aWL/(WP4H)4( 405410/ (WP4H) I18(=Z1)8WT
_IF_(vi1R)) 3550,3560,35A0

3550 V(18)=0e

3560 U2=Y15(1+04Y28(1+0=EXP(=Y3aV(1IR))))IuU/VID)
C2uNP+K?
QUiIn)=N2+KP2+C2+1U2+82
V|18|-vt1!100118!!!000./1600.

o UPeY1w(1e04YPu(1e0=EXP (=Y @V I18))))8U/VII)

QUIR)=N2+KP+S2+U2+C2
BIR)=(1R)X1000+/VI1R)
DB (Q(159)1+4Q1(162))/019)
NeNs (NI=NP=NsDB)&D B0 e . e = PSS
KekKe (KI=KP=K2Q8) %D

C=C+(C3=C2)aD
UsU+ (L3=U2=U4Q8)»D
S=54(G3=52=8408) 4D
R(9)eN+K+C+()+5
Cosssnssnnynasvsnny PRINT OUT S50 0sssnsssss i s s iisnsnbsspbssssnsssnssisbssnsnpnnns
COL(I1)=V(3)
CoL(2)=Vi(a)

CoLIA 1 =VI(SB)

COLI4)=VIA) S o le= /it R _ SIS =T Nt e R
COLIS)=Vv(T7)

ClLte)I=VI9) _ oo , s ISR
COL(7)1=VI1R) 3

_CHLIR)=01(5) ' ———
caLi9r=0(6) !

O B D T o i i e




? i e - - -

CoOLI11)=Q(1R)
CoLt12)mM
__CoL(1a)=R st
CoL(14)=G
CULI15)=A
CeL(1h)=nND
COLI17)=K?
COLt1Rr)I=C2
_CBLtL19)my2
CoLiPO)=B(5)
CeLi21)=01(A)
ceLizp)=017)
CeL(23)=01(R)_
IF(T=1¢) 3700,3605,3700
3605 DB 12619 1T=1,NOREQR

READ (5,3610) NUMBER, ALPHA(IT),BETA(IT)

3610 FERMAT(IS,4X)2Ab) R R Rl ietabling =gt
GO TO 13011n361?:3613:361l93&\513616:3617:3618:3619!:!7

3611 NCi=NUMBER s = x B L i eeisenie

3612 NC2=MNUMBER
3613 NC3=NIIMBER

Sblh NCemsNUMBER
3615 NCSaNUMBER
3616 NChH=NUMBER
3617 NC7=NMBER
3618 NCRsNUMBER
3619 NCO9=NUMBER

Gy 1A l3b?1.3622:3623:362#;16?5:369&:3627:362!:36?9!nNURFn
3621 WRITE (6,3631) ALPHA(1),BETA(1)

Go TB 3700

1622 WRITF(653637) (ALPHA(TS)JBETA(IS), 1S=1,2) i SR -
Ge To 3700

3623 WRITE(6,3633) (ALPHA »BETA(1S), 1S=1,3)

GO TH 3700

3624 WRITE(6,3634) (ALPHA(TS)BETA(IS), 1Swi,s). . $= L
Ge TA 3700

362% WRITE(6,3635) (ALPHA(TS)»BETA(ITS), TSm1,5)
Ge TN 3700

3626 ARITE(6,363A_(ALPHAITS)BRETA()SY) JSmi,6) —_————
GA TA 3700

3627 WRITE(A,3637) (ALPHA(IS)»BETA(IS), IS=1,7). (8
GO TH 3709

3628 WRITEI6,363R) (ALPHA(TS)ABETA(IS), TS8S=1,8) o T
Ge 10 3700 .

3629 WRITF(6,3439) (ALPHA(IS),BETA(IS), 1S=1,9)

3631 FURMATIS7X»'TIME'7X,»2A4/)
3632 FERMATIHUX»'TIME'7X»PA4s6XsPA47) e = == -
3633 FHRMATI(43X,'TIME'7X,2A4,2(6X22A4)7)
3634 FORMAT (36X 'TIME'7X,2A4,316Xs2A8)/7) - e e L e
3635 FORMATIZ2O9X»'"TIME'7XsPa424(6X2PA8)/7)

3636 FORMAT(P2Xs'TIME'7X»2A825(6Xs2A40)/)

3637 FURMATII5X2'"TIME'7XsPAB06(AX2PAL)/)
3638 FORMAT( RX2'"TIME'7X»PA4»716XsPAMYV/Y
3639 FORMAT( 1Xs'TIME'"7Xs2A4,8161,2A4)/7)
c FluTwqe.
3700 FleT=1.
s _IF lT—(75-’3111_3730L3]#QA37Q0 -
3720 F2=F1/60
c FoeF 1




GO ™A 3750
3740 FRuF1/10
- FouTeTh
C3750 IF3=F? _
3750 1F6aTatS _ s TR L AV 1 I o
IF3=F?
Fa=lF3
FamFA=F2
e IF 1Fs) 3900,3800,3900
3800 GY YA (3R01,3802,3803,3K04,3805,380A,3R07,3R0R,3R09)NOBRER
C3800 WRITE (6,3R10) F6,VIS)IaBIS)aVILIR)»B(B)WH
C3800 WRITE (10K»23810) F6,VIS)120!5)sVILIB),B(R)»H
 C3810 FERMAT (6F18e8) LEE i es 4t R i
3801 WRITE (6,3B11) 1F6s,CHLINCY)

=it ~_G# Th_ 3900
3802 WRITE (62,3R12) 1F6,CALINCI),CALINC?)
GO TH 3900 e il R e AR
3803 WRITE (6238B13) IF6,CH1 INC1),CALINC?)sCOLINCI)
R e e T TR e T e W I A IR S I Wl N el S
3804 WRITE (623R14) IF6,CBILINC1),CALINC?)2COLINCI),COLINC )
_ 88 T4 290D
3805 WRITE (623815) IF6,CHBL INC1),CALINC?),COLINC3),COLINCA)CALINCS)
GO T 3900 S=hly ) ~ e B NSl =l
3806 WRITE (6,3R16) IF6,CHLINCL),CALINC2),COLINC3),COLINCA),COBLINCS),
1COL(NCE) =l 5 ] Shimempet T e T
G8 T9 3900
__3BO7 WRITE (6s3R17) IF6,CALINC1),CALINC2),COLINCI),COALINCA),CALINCS),
1CAL(NCA)2CHBILINCT)
GO Tt 3900

3808 WRITE (62,3R818) IF6,CHLINCLI),RALINC2),COLINC3),COLINCA),CHALINCS),
1COLINCB) 2 CPI I(NC7),CHBI.(NCB)
GO t6 3900
_ 3B09 WRITE (6,3R19) IFAsCAI_INC1),CALINC?),»COLINCI),CAL(NCS),CALINCS),
1CHBLINCGE)»CHI INC7),CHBLINCB)CHAI INC9)
3811 FURMATIS7X»T4y Fl4.2)
3812 FORMATISOX»T4,2F14:2)
3813 FORMATIL32X»T4,3F1442)
3814 FURMATI(36X»T4r)bhFlb4e?)
3815 FERMATI(29X»T4)5F14e2)
3816 FORMATI22X»T4,6F14:2)
3617 FORMAT(ISXsT4,7F14+2)
3818 FORMATI BX»T4,8F1l4.2)
3819 FORMATI( 1XsT4,9F142)
3900 CONTIMUE
1 mp
END




AFTER FASTING FOR & HOUIRS, THE SUBJECT CONSUMES 1500 ML AF WATER.

TIME Pl ASMA V PLASMA B U ML/MIN URINE © ADH
k. . - . @ - . 2% /
=360 anNnnne.9n 300.20 1.00 7%0.94 he99
=300 7992+40 30044 110 69311 bebbH
=240 7996496 IN0« kA 1.064 716+69 4e73
=180 ?799R.26 __ INN 4R __1.06 18«07 470
=120 2999.19 300.51 1:04 73143 beTlk
=60 AnnNe14 an0.53 103 74175 479
=10 300075 30054 1.03 74504 4eB?
0 300084 3IN0«54 1.03 74568 belB2
10 3140.03 P95.04 119 690+ 85 4e b0
= Y- 33PReRY1 _____ _290+A9 ________ _1e71 . B36+00 _ — 3433
30 J4N7.058 PR7+R3 2+51 395445 2+2H
40 3509 49 PR6+.30 3:57 295.05 152
50 3502.04 PR5.R3 4¢81 22593 101
60 3455434 - _ PRE.13 - 6¢19 17815 0+s67
70 33RB.01 PR6G499 Teb6? 144495 Oeds
80 3311479 PRE.?27 _8+9R 12189 0630
90 323260 PR9.R0 10.19 10595 020
100 3157.59 . P91.473 =y 11.17 ; 95404 Delé
110 aNa9nN.76 293.09 1189 K769 0.09
120 3033.74 - P94.71 r 1237 B2+.85 0«06
130 298K 77 P296+24 12047 8087 0.05
140 P9R7.57 ________?97.?29 1021 96490 013
150 2958.01 297 .A7 7«09 ‘ 135.76 0.35
160 2973.81 297.84 ) S«38 _______ 175.18 0«56
170 29R9+96 297964 4467 158.22 Oeb&
180 3000.70 P98.11 460 i 20144 0«63
190 3004468 P98.37 4490 19045 0e60
200 300231 298461 539 17440 Q.50 _
210 2995364 P98.97 582 162+08 Ded?
220 29R7.22 299.33 _5.85 i 160032 Oeb1
230 29R4.,20 29950 4«30 190.20 Qebh
240 2991.69 299.45 3ebhH - 25332 0«89
250 30N3.73 299.37 2+76 30R.37 1e16
260 301394 299,32 2+58 32719 124 i
270 3N19.91 299.37 2¢72 313.57 117
P80 302154 _ = 299.3R_____ 2996 29094 1085
290 302040 P99.47 3.09 279.27 0«98
300 301894~ 299.56_ 3«00 PR6+2% 101
410 301898 29261 2+74 309.22 1.12
420 3N20+77 _299.63 - IX 3-) 33994 1.26
330 30723+56 ?799.64 2022 370.29 140
340 302652 P99.64 £ 2+06 395.51 152
350 3072R.9% 299.65 1.99 407473 160
e R 3N30e74% 299 AT7T 19 416469 1e67
370 3031.95 2959.69 190 424422 172
380 303279 29971 _ 1s,86 43143 1.78 .
390 3033.39 299.73 1.82 438.94% 183

400 3033.87 299.76 179 447404 190
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