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Abstract. The study was designed to investigate the effecthef administration of
Vasopressin in animals. A cumulative exposure madtdl simple step-stress plans using
fuzzy log-normal distribution was developed. Usthig cumulative exposure model, the
step-stress was calculated for various time interv@he results shown that, the
administration of Vasopressin induced a significahange in antidiuretic hormone
release.
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1. Introduction

Nelson [11] is the first suggest the step-streserme, with the cumulative exposure
model and method of analysis. Mohammed et al. [8,8fscussed the cumulative
exposure model. Miller and Nelson [7], Balakrishretnal. [2] obtained the optimum
simple step-stress accelerated life test planstfer case where the test units have
exponentially distributed life times. Bai [1] anthers extended the result of Miller and
Nelson to the case of censoring. Bai put each @xpeatal unit to only one of the stress
levels. Some of the important early works in consiress test can be found in
Kielpinski and Nelson [4], Meeker [6]. Khamis [3mpared the constant and step-stress
scheme for small sample sizes using simulation.

Most people prefer to think in terms of the origimather than the log
transformed data. This conception is indeed feasihld worthwhile for log-normal data,
too, because the well-known properties of the nbdisdribution have their analogies in
the log-normal distribution. To improve comprehenspf log-normal distributions, to
encourage their proper use, and to show their itapoe in life, we prefer a novel
physical model for generating log-normal distribas. A variety of examples from
medicine fit the log-normal distribution. Latentrjpels (time from infection to first
symptoms) of infectious diseases have often beewrsiio be log-normally distributed.
Kondo [5] and Sartwell [12] discussed lognormatritisition in biological models. The
reasons governing frequency distributions in natuseially favor the log-normal,
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whereas people are in favor of the normal. For koosfficients of variation, normal and
log-normal distributions both fit well.Vasopressina hormone produced and released in
the posterior pituitary gland which causes the &j@nto retain water, thus increasing the
water content of the body. In high concentratidhs;auses the constriction of blood
vessels throughout the body and consequent rigeeskure. Vasopressin helps prevent
the loss of water from the body by reducing uringpat and helping the kidneys
reabsorbs water in the body.Vasopressin is sectegetthe cells of the hypothalamus
nuclei and stored in the posterior pituitary foleese as necessary. It stimulates
contraction of the muscular tissues of the capdtamnd arterioles, raising the blood
pressure, and increase peristalsis, exert someemfe on the uterus, and influences
resorption of water by the kidney tubules, resgltim concentration of urine. Its rate of
secretion is regulated chiefly by the osmolaritytaf plasma. Also prepared synthetically
or obtained from the posterior pituitary of domesthimals, used as an antidiuretic called
antidiuretic hormone (ADH).

In contrast to the well-known peripheral antidiigetffect of vasopressin, the
administration of vasopressin into the lateral beak ventricles produced a diuretic
response in normal animals [13] as well as in dpinansacted cats [10]. Since
hemodynamic changes were observed concurrentlyA@id blood level changes were
not measured by these workers, it is difficult twilbute the diuretic response following
intracerebralventricularinjection of vasopressinah inhibition of ADH release.

In this paper, we analyzed stress level by simpép-stress plans under a
cumulative exposure model using the log normalritistion for the administration of
Vasopressin in animals.

2. Notation
G(t) - Fuzzy log normal cumulative distribution function

¢ - Standard normal cumulative distribution function.
M- Scale parameter

g. Shape parameter
G(t)[a] -Fuzzy alpha cut log normal cumulative distributfanction

Zl[a] -Fuzzy alpha cut scale parameter

g [a]_ Fuzzy alpha cut shape parameter

3. Fuzzy cumulative exposur e model

The relationship between lifetime and stress lewstler accelerated conditions is
extrapolated to normal working condition. There basically two types of accelerated
life test schemes; the constant-stress test, andtdp-stress test.In the step-stress test,
initial low stress is applied to all test units.alfunit does not fail in a specific time, the
stress is increased .There can be more than ongelud stress level. If there is a single
change of stress, this is a simple step-stressThesibbjectives are to choose time to
change stress levels to minimize the variance ofesestimate of a parameter under a
normal stress level.Under any constant stresslifaeiime of a test unit follows a

lognormal distributiors (t) Z(/{Iogt—ﬂ} where [ is the mean value of a log normal
g
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distribution ands is the standard deviation of log normal distribut of the log life time
of the unit under life testing.
We first specify ther -cuts ofy asy[a] . If ula]=[u,[a], u,[a]], then similarly the -
cuts of g is o[a]ando{a] =[o,[a],0,[al]
Under any constant stress,the life time of a tedt follows a fuzzy lognormal
distributiorg(t):‘{logt-ﬂ}. Thena -cuts ofG(t)[a] =[G, (t)[a], G2(t)[a]]-The minimum
g

(maximum) of the expression on the right side efabove equation is
G1(t)[a]=Mini {q{logt—yl[a]ﬂ G2 (t)[a]= Max HMH

g,la] o,lal

3.1. Application

The diuretic response of urine flow level was ofedrwith 1.0 unit of vasopressin

started within 10-20 min after injection, the pedfect was observed within 40-60 min
and gradual recovery occurred in 90-120 min. Withalker doses (<1.0 unit) of

vasopressin (i.c.v.) the diuretic response washaofitsr duration depending upon the
dose. The observed values are given in Fig.4.1.
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Figure4.1: Urine flow level effort of lower doses vasopressin
Higher doses of vasopressin (1.5-2.0 u, i.c.v.)thenother hand, induced an antidiuretic
response of urine flow level, with a concomitartréase in blood ADH titre. With all the
doses of vasopressin (i.c.v.) there was a rise loodb pressure with 1.0 unit of
vasopressin, ranging from 5 to 20 mmHg. In allanskes, the pressure response never
lasted more than 10-20 minutes. The observed valgegiven in Fig.4.2.
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Figure 4.2: Urine flow level effort of higher doses vasoprassi
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The mean and standard deviation are calculated d@sp and o= 0.3
Fuzzy triangle number iElz [4, 4.3,4.6],3 =[0.1, 0.3,0.5] and
Fuzzy alpha cut values a|a]=[4+0.31, 4.6-0.3], o[a]=[0.1+0.21 , 0.5-0.2]

Using the cumulative exposure model, the stepestf_f}(s*..) was calculated for

various time intervals(t=60, 70, 80&90) during thewer and higher doses of
vasopressin. The calculated values of lower stegsstand higher step stress for various

time intervals are given in Table 4.1.

t=6C t=7C
A Lower ste} | Upper ste- A Lowerste|- | Upper ste-
stress values stress values stressvalues stress values

0 ]0.90893634 | 0.07632844 0 |0.99977950 | 0.16006139
0.1] 0.77586667 | 0.07618207 0.1] 0.99498786 | 0.16667291
0.2 | 0.63567897 | 0.07601600 0.2 ] 0.97155073 | 0.17439682
0.2] 0.51531596 | 0.07582596 0.2] 0.91937999 | 0.18352611
0.4 0.42012717 | 0.07560637 0.4] 0.84364548 | 0.19446168
0.5 ] 0.34695909 | 0.07534976 0.5 ] 0.75693164 | 0.2077645
0.€ | 0.29094915 | 0.07504589 0.€ | 0.67014156 | 0.22424012
0.7 ] 0.24777562 | 0.07468040 0.7 | 0.58972412 | 0.24507763
0.€]0.21410421 | 0.07423244 0.8 | 0.51842777 | 0.27208942
0.€]0.18748724 | 0.07367054 0.€| 0.45675376 | 0.3081318

1 | 0.16615561 | 0.07294494 1 |0.40408181 | 0.35785670

t=8C t=9C
" Lower step-| Upper step- " Lower step-| Upper step-
stress values stress values stress values stress values

0 0.99999996 | 0.26877510 0 | 0.99999999 | 0.388442378
0.1 | 0.9999832 | 0.28583106 0.1 0.99999998 | 0.41636550
0.2 | 0.99942895 | 0.30581587 0.2 | 0.99999555 | 0.44860895
0.2 | 0.9950767 | 0.32945495 0.5 | 0.99985396 | 0.48598025
0.4 | 0.98023734 | 0.35769787 0.4 0.99857777 | 0.52938498
0.5 | 0.94956766 | 0.39179108 0.5 0.99331068 | 0.57975293
0.€ | 0.90297249 | 0.43336238 0.€ | 0.98009979 | 0.63784791
0.7 | 0.84463146 | 0.48449187 0.7 | 0.95615583 | 0.70384711
0.€ | 0.7800976 | 0.54768281 0.€]0.92119834 | 0.77651146
0.€ | 0.71424190 | 0.62547755 0.€| 0.8771209 | 0.85178459
1 0.65050242 | 0.71904805 1 |0.82688110 | 0.9211526

Table4.1: The step-stress value for various time intervals
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Figure 4.3: The fuzzy stepstress lower value for various time inten
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Figure 4.4: The fuzzy stepstress upper value for various time inter

6. Conclusion

A cumulative exposure model with simple «stress plans using fuzzy Fnormal
distribution was used to calculate the fuzzy stepss for lower and higher doses
vasopressin.  In the first case,the lower dosesintfacerebralventricular (i.c.v
admiristered vasopressin (0.¢-1.0 u) in dogs anaesthetized with chloralose predua
dosedependent increase in urine flow with a concomitdetrease in the levels
antidiuretic hormone (ADH) in jugular vein blood.tine second case,the higher dose
vasopressin (1.2-0 u, i.c.v.) had an antidiuretic effect and progtilan increase in blo
ADH level. The results shown that, the administnratiof Vasopressin induced
significant change in antidiuretic hormone rele
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