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~ampon Sriwatanakul et al. 

LONG-TERM FOLLOW-UP OF A CLINICAL TRIAL 

OF ANOREXIANT DRUGS 

Kampon Sriwatanakul* and Michael Weintraub** 

*Department of Pharmacology, Faculty of Science , Nahidol University, 

Bangkok 10400 

**Department of Pharmacology, School of f.Jedicine, 

University of Rocheste r, Rochester, Ne '" York 14640. 

In this paper we describe the follow-up of patients who parti­

cipated in a weight control study (1), which we had found that the comb­

ination of phentermine and fenfluramine was as eff~ctive as twice the 

dose of either drug alone and was more effective than placebo. Medications 

were given for 16 weeks then tapered over 4 further weeks . 

Since obesity is a chronic condition with a high relapse rate, 

long term follow-up is necessary to evaluate success of the treatment 

program. Additionully, knowing what happened to the participants after 

the study may give a better view of how to administer anorexiant drugs 

properly. Studies of weight-control us ing several anorexiant drugs (in­

cluding phentermine (2), mazindol (3,4), diethylpropion (5) , and fenflu­

ramine (6,7)) have all reported that participants regain a substantial 

percentage of their lost weight after discontinuing active medications. 

In obese patients, drug compliance and diet adherence play 

vital roles in determining the outcome of treatment . To obtain data on 

these points in the follow-up study we paid particular attention to the 

feelings of the participants toward anorexiant drugs, diet and the over­

all study . Additionally, we determine the time when the participants 

started to ga~n weight, since such information may indicate the need for 

drug-retreatment and its timing , 
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PARTICIPANTS AND STIJDY DESIGN 

81 participants of both sexes, 130 to 180 percent of ideal .body 

weight by the Metropolitan Life Tables, were enrolled in the initial study(l). 

The study was a double -blind, parallel group comparison of phentermine resin 

(delayed release) 30 mg in the morning; fenfluramine 20 mg three times a day; 

placebo, ·and a combination of phentermine resin 1.5 mg in the morning and 

fenfluramine 30 mg before the evening meal . All participants had a three­

week pe~iod of diet only followed by 16 weeks of ~rug treatment plus diet, 

4 weeks of tapering off the medication, and finally a four-week fol low-up 

period of all medications , At a follow-up visit one month off medication, 

mean weight increased slightly . in three treatment groups (combination, 0,4 kg; 

phentermine, 0 . 1 kg; placebo, 0,2 kg) but decreased further in the fenflura­

mine-group (0 , 1 kg). 

The long-term follow-up study was done 7 months after the initial 

fo llow-up off medication. Participants were asked to come to a special 

clinic for interview and measurement of weight and blood pressure and to 

fill in a questionnaire about current weight, diet adherence (measured by 

a vi sual analog scal e), any anorexiant drugs taken after the end of study 

and their opinion of the medications . The participants who did not attend 

the clinic were asked to mail in the ques tionnaire, 

Statistical analyses were performed on the completed ques tionnaires . 

Since geometric mean is the best measure of central tendency in distributions 

having a skewness as usually found in weight-control studies, we us ed it in 

calculations of weight changes. 

RESULTS 

Respondents 

Of the 81 participants, 32 ~ttended the clinic, and 26 responded 

by mailing in the questionnaires . One participant sent in a blank sheet, 

Thus, these analyses include 71.6% of the total study population, Missing 

data included 8 participants who had moved without l eaving a forwarding 
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address and 15 who did not respond despite repeated attempts urging to 

at least mail in the questionnaire. The numbers of participants who res­

ponded to this follow-up study in each treatment group are as follows: 

76 , 2% in the combination group , 30% in the phentermine group, 65% in the 

fenfluramine group, and 60% in the placebo group . 

·weight gain 

84.2% of the respondents gained some weight after the completion 

of the formal drug study period. 21% r egained or surpassed their pre­

s tudy weights . Most of the participants started to gain weight ~radually 

after the completion of the study. During Thanksgiving to Christmas , the 
I 

magnitude of weight gain increased greatly: 13 participants gained back 

5 to 10 kgs and 2 other participants gained more than 10 kgs in the five­

week holiday period, 

The mean (±S , E.M.) percentage wei ght regain were : 9 , 7 ±2 , 25 in 

the combination group; 8 , 39 ± 1.4 in the "phentermine group; 4 , 24 ± 2 , 27 

in the f enfluramine group, and 1 . 29 ± 1 .81 in the placebo group . These 

values are calculated as percent of weight regained from week 20 . The 

data shown in Table 1 indicate that participants in active treatment 

groups los t more we~ght during the study than those patients on placebo . 

Approximate ly 16% of participant s successfully maintained the newly esta­

blished post-s tudy body weight . There is no s ignificant difference between 

the number of participants gaining weight in the four treatment groups 

(Chi-Square ,X2 
= 0.94) , The average of percent weight gain to original 

weight lost during the s tudy, in the placebo and fenfluramine groups were 

l ess than in the phentermine and combination groups . Of those participants 

who regain weight , 33,3% in the placebo group, 44 . 4\ i n the fenfluramine 

group, 14 , 3% in the phentermine group, and 6 . 3% in the combination group 

regained 10% of the original weight lost at week 20 , Participants in the 

phentermine and combination groups lost more weight and gained back more 

than those in the fenfluramine and placebo groups, although statistically 
I 

s ignificant differences were not demonstrated . 
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Table 1. Percentage of weight regained compared to original weight loss at 

week 20 

Treatment 
(Respondents) 

Placebo (N . = 12) 

Fenfluramine (N = 13) 

Phentermine (N = 16) 

Combinati6n (N 16) 

Numbers of patients 
gaining weight after week 10 

9 

9 

14 

16 

Participants' view of medications 

Gebmetric mean 
% 1~eight gain 

7,6 

6,9 

31,2 

38,0 

We have already reported that side effects experienced by the 

participants in each active treatment group were not excess ive and were l east 

in the combination group (1) In this study the participants were also aske~ 

to give t heir opinion about t he study medications, physicians and diets, 

11 of 12 in the placebo group, 13 of 16 in t he fenfluramine group, 

4 of 16 in the phentermine group, and 3 of 16 in the combinat ion group had 

negative feelings about the medicat ions . In Table 2, we summari ze the 

various reasons given by respondents for di s liking tl1e medi cations, 

After the completion of the study, 0 participants took anorexiant 

drugs for a time .but then stopped, 1 participant i s sti ll taking them at the 

time of follow-up. The drugs used by the patients included phenylpropanola­

mine (ControlR, DexatrimR, PVM, Dexa-diet IIR), f enfluramine (PondominR), 

and phentermine . All of the participants who took OTC anorexiant drugs 

(e.g.phenylpropanolamine) found them to be ineffective , One participant who 

continued to take the combination of phentermine and fenfluramine thought 

that the medication r eall y helped to control her appetite , Those partici­

pants who favored the study medi cations would like to be on the medications 

agai n. However, all of them felt that the anorexiant drugs shoul.d onl y be 

used under c lose s upervision. 

All participants indicated that the study diet was easy to adhere 

to, because it was devised individually (18 kcal /kilogram ideal body weight) 
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Table 2. Patients with negative attitude to the study medications. 

Treatment group Numbers of patients 
with negative feelings 

Placebo 11/12 

Fenfluramine 10/13 

Phentermine 4/16 

Combination 3/16 

Reasons for disliking 

IO-ineffective 
1-side effects 

3-ineffective 
3-tolerance & side effects 
4-side effects 

1-·tolerance 
2-side effects 
1-side effects & ineffective 

3-side effects 

and based on the patients• preferences. However, only 1 out of 57 partici­

pants estimated that she was 90% faithful in following the diet as measured 

by visual analog scale, 14 participants estimated diet-adherence in the 50%-

75% range, the remainder were under 25%~ 

DISCUSSION 

Opinions regarding the value of anorexiant drugs in the treatment 

of obesity vary greatly (8). Some physicians believe that anorexiants are a 

valuable adjunct to other modes of therapy, such as diet and behavioral modi-

fication, while others feel that they are not effective and too 

In one recent paper (9), the authors 

dangerous to 

stated that be generally recommended, 

adding pharmacotherapy to behavior modification compromises the long-term 

effects of the latter treatment, 

Continued weight problem may exist despite drug treatment either 

because the drugs are ineffective, or because they are only of short-term 

benefit, or because they are not being used properly" In order to clarify 

the issue, these questions must be considered: (1) are anorexiant drugs 

really effective?, (2) if so, what happens to t~e weight loss when the 

drugs are discontinued?; and (3) how could the drugs be administered properly 

to achieve long-term benefit? Several studies have indicated that ampheta-
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mine derivatives including phentermine (2, 10-12), fenfluramirie (13, 14), 

and diethylpropion (13, 15) and the non-amohetamine derivative, mazindol 

(16-18) are effective in producing weight loss. 

We can conclude from our previous study that the use of a combina-

tion of phentermine and fenfluramine 

better therapeutic effect with less 

is a useful approach for achieving 

undesirable side effects The 

rationale for this approach rested on a variety of separate animal and 

human studies (20-23), Amphetamines and other drugs with similar chemical 

structure have been shown to inhibit the initiation of feeding, Although 

the chemical structure of fenfluramine is similar to that of amphetamine, it 

seems to act by increasing satiety or causing earlier termination of feeding 

(21, 22) Unlike the other phenylethylamines which demonstrate CNS stimulant 

activity, fenfluramine's major side effects are sedation and occasionally 

depression. Fenflurarrline has few cardiovascular effects, while the other 

stimulant anorectics may occasionally increase blood pressure and pulse. 

Therefore, combination of phentermine and fenfluramine might be synergistic 

in therapeutic effect but antagonistic in adverse effects. 

The data from our study as well as the other studies (2-7) indicate 

that most of the participants regained substantial weight sometime after the 

medications are discontinued, though the motivation for losing weight still 

existed. In this study, participants in the group who lost more weight 

(phentermine and combination groups) tended to gain back more. These findings 

may be due to the rebound phenomenon wh.ich often occurs in medical practice, 

since body weight seems to be regulated by a set point mechanism in much the 

same way as body temperature (24). Several studies in animals (25-28) and 

man (29-32) have suggested that the body weight is maintained within certain 

limits even when subjected to different environmental and physiological 

settings. If this set-point hypothesis holds true, regaining of weight can 

occur with any form of obesity treatment, In fact, behavior-therapy 

patients also regained weight substantially after treatment (8) as do 

patients having an intestinal bypass reattached (33), 

All forms of obesity treatment, ranging from the least aggressive 

method of diet-therapy to the most aggressive one of intestinal bypass 
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surgery, are of some value, if they are used properly in the appropriate 

patients. 

underlying 

Since obesity is a complex condition with multiple causes and 

pathophysiological conditions (8), the outcome of treatment 

depends on several factors. Pharmacotherapy, if used properly, is certainly 

useful both as single or adjunctive therapy. 

If one measures anorexiant effect by continuous weight loss, 

tolerance to anorexiant effect might be considered to have occurred. But 

if the maintenance of weight loss or the prevention of regaining lost weight 

are considered to be the goal of therapy, treatment would still be useful,, 

At the time of follow-up most of the participants in our study still weight 

less than original weight; and the results from test meal study indicated 

that the total calorie intake was still decreased after the medications have 

been discontinued for four weeks. There have been some studies (34, 35) 

with the successful long-term treatment with anorexiant drugs covering more 

than one year. 

In our study, most participants reported substantial weight gain 

during the holiday period, with a failure to adhere to the diet even though 

they thought it was easy to follow. Lack of appetite suppressing formerly 

induced by anorexiant drugs may not be responsible for the failure of diet 

adherence. It may be necessary in the long run to readminis ter drug and diet 

re-enforcement prophylactically at the beginning of the holiday periods. 

In this study phentermine and the drug combinat.ion of phentermine 

and fenfluramine were well accepted by the participants. All those who 

favored these drugs indicated that they would like to be on them again to help 

them control their weight. However, fenfluramine was not tolerated well by 

most of the participants receiving this drug alone .. Fenfluramine, has been 

widely prescribed and well accepted in most European countries. Cultural 

factors may play an important role in this difference. Since drug compliance 

significantly determines the outcome of treatment, anorexiant drugs must be 

well accepted by the patients. 

Behavior therapy has recently become one of the most popular 

approaches to the treatment of obesity. However, it also has several dTaw­

backs. The loyalty of adherents to behavioT modification is crucial to 
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success of treatment. It requires well··trained personnel and ,therefore can­

not be done by most physicians in general practice. At least in one study 

(9) it was shown that the second treatment may not be useful in behavior 

therapy, whereas it is useful in pharmacotherapy. 

that both forms of obesity treatment are effective 

used properly. 

This emphasized the fact 

provided that they are 

Attitudes of patients toward any treatment of obesity must be 

considered in designing the treatment strategy in order to achieve maximal 

therapeutic effect. In the case of pharmacotherapy, drug compliance is very 

critical for the outcome of therapy. The combination as discussed in this 

study was well accepted. 
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DURING RATTANAKOSIN ERA (PART 2) 
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Bangkok 10500. 

SUMMARY 

Seven hundred and twenty four publications on the development 
of Thai herbal medicine during Rattanakosin Era were examined and 
analyzed. The results showed that 32.2 % of these publications were 
research reports, 50. 4 % were theses, 16 o 6 % \111ere articlf2S, 0. 8 % were 
the others. Nearly all of research reports and theses were experimen­
tal studies. These publications concerned with five hundred and twenty 
six varieties of medicinal plants in six branches of scientific study, 
but only twenty three plants have been studied more than one discipline. 
The pharmacological action of these plants has been tested on twenty 
four manifestations of disease, eight medicinal plants have been 
studied in human, and none of them, however, has been completely tested. 
There were very few studies of chronic toxicity of these medicinal 
plants. 
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U~:;nau~1~u1~~URfl~V1B~v1v~~BV1~" m;LMn~1"tdBt~uu~;1~A~1uWd ~;1M action 

potential ""~ sciatic nerve ""'"~1M ,,;u •"1u•fiu lidocaine 'Jl'lg,;"""uu«•h""" 

l'lilil!il hiiiVI u'iliu11rnilql'ltnV1n-1., LMIJ'1a~vhh """l'l'i'ltt EKG •tl~mrn!l•~ l'IVlilil~i'lfl1flW>t 

Liluuwiiul'l'i'lttii'n1M 1;.;,,,fiu quinidine """ propanolol l'l'i'ltt LD 1;!~'1'u 1.rnmnn 

diln,.,afiAu'iilul'lau.,"'l'lu••n•l'l~<1wo "'"'uu~~~l'l<nuq~1" 
13. ''" •niia iln<.,flrnfl<l<.,tl.,"n"u'lu.rnu" iniiaaA wu-i• dluwrn diospyrol 

~~a•••nV1'1'u1~o~••nn•""'u~'""~ naphthalene n<.,Rn>t<\;\'1"1"'.,~a~•~wu;, .. ~,u 

naphthalene 

~1n1?~~dv~1LU~1~n 15 ~u L~uiln1~Lll~uufil~a~~~aflR11~tn~aLuttiAu1tAfilau~~ll~ 1s 

->'u 1t1 • ~a!J•UVl.,!J so 1u "" 1i.iiln•., L!l~mrntl•~""~~,;" 1ti ilrn""'"''w~1n'l1iafimao.,.,n 

NiilU" • n l'la "" "u'i 1!ll'IA~a ~ 'lu" """' LLn'J '!U" """flu l'IU;,;:;q,,ll'.i•w !J'l 5'!.i', ilau 1 M .. ,;wuil 

"I.~ tAau1Vtu lll~vu tfivufi'u mebendazole ~·nJ--l1U'~ffu11:; tnfilaaviflrivi~U'avn-;;., fJV1tr;;'aw1:115 

!lo n" """ 1 flu rneb endazo 1 e .. ,;il'Jl'lg,;,,. u• i'iiiln;, comb an tr in@ "" "ifoiJ.,'" ~•u ~,j, u 
.J1 "'"" ... Q .t: "" .J ! = "" .. ""' 
VI ~~UtJ1AUll~Lnmatwa~IU'WUl5~1nn1~u~n1~~B~n~~Vl~d~el'lDJ,ru~'1JU&ldLfll?IB'lfl'l,~1UBVI 

• da o _,nilrn ~iin • ~u""~ • ~iih.n "" ""'IJilow>'imia lii~ 1,ijiJn •~ '1111,n 'lun., "'"' u Lfl u 'l '11I'i~u Niil 

""'n~il'11Jofl s Ll'l'l'lla~~u wu~.~~'!'1u.,"~'~VJ•a•u ganglion cell V1ou1t1 Noflw•u 

u&1::::i1nSM'1JB'1":Lnia wu~1na1~t1,::::nauM&11u1iDM 
1 4. a..t ~M1M :U~ 1 V'l'.!1un1, Rn:tt1filn-mu:.fl1 tiuan uw ::::3r1v1 u'1Ja >Jw1A'u Ff ~uw :;-a 1n 

1.uBwnflffB~ Lfil?lfl1"a L~B~LLS'11vi'~1u fil"'abbtlfi 1.-zfsfl1?1vi'dt15 L DBibLadVI~ i.;l'ln N~fl i.uU"i 1i;16ldu1ft 

- •• - d .. - 1 • • ' .. _ d[ 
1J fJtlJfllW LL&! :::.u~il ln!UI fitl~A tJBfl ~lfi'Wfil?U tJflSI "'atl~ ::::nBUtl\:I l?li;;f 1"'afl&ll El L B&f b IOI~ L ~'IJ V11l tr)'Vl 5 

liution•.,~'i~•u'1a~ diwiim.i'1a~wu'luV11t'1lTl Fla mitochondrial phosphorylation """ 

DNP-stirnulated respiration 
15. la..tnvt~d~ il~IU\'.llUfl'l"'aVll?laB~bLElflS'l"'atl~:neu~'lnLtllan111nvt~d\1 MUS1";i 

Lflii 3 11iJM AB holarritrnine, isoconessirnine LL&i:::: conimine n1,f111:tt1V11~ L11iff!f­

~'Vlt11 'litJ..;~,~,·r&tfi'IPI Ltl~ein 11JnM&id~;d~Jf1&inBil.1B~1J:Uti'Vlf52i1 L1'BbbUflVi L:ijtlVl&llll'lfilM ul'i'ell".JSfi'A 

L tl~an 111nM&1d ~rit]vti!iiu ii \lfll":i btU~ ~d'1Ja~r11~1:U~ dUW ::::Uvi 1iii1Ad 1 vi i. tJ~&IBAVl191WB \'J um:; ff Xlfifl'l ":i 

~"'""~u'iii•n••au-'iifanVJ 1'i1til'!'i dlu,!.l'1Jilo!J'l LVJ'iu:u'lfilmu• dlfl 11~ '"""""" fluidextract 
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lJtufiTl .luffl lf11J'i lt"1::: flnl:;: 

16. rl1'1 1M'1A('l8"b;;!JTl1"1url1mJill'l,;,"1 """"'1'J11fl'm,, t;!l;,l''.lJ'l'1W1 Nmtl~'lfl[I 

~'1 fib ti-ti \'l"lfilfflA CJ fl~ bbVI \'I A8fl~1f1l1j LL@ :::ABf1~11'1'1ilt'}Vl tfn Vlfl'l"'jfl"-1 \'.l'l'W11B '1Vi'J 11\lirw-Jri VI ~B \'11'1 i:1 ufi1J 

tivi'l511a\'lt11'Ll\'litl~m1ai;;f:u1w";i~'lu n1";j biJ~t1ULbl1a\'1'1Jai\'l EKG flAfil'1vilu "I1tivir-1e:in~"lfllvjtp11g'bb"a\'I 

".;'"''"'" .. ,;11"'1l'nAVi-,hdu'iu• cac1 2 .g~"'l"tfo•'1"1uri1"'rnn'1llA" """1tJ .. .,g t'i!u" 

1J!l ql'lt\'iiu ~"'.ll a "u''.lJ" 1 u d1 '1ifoA" d-,11 n•~ flmn bi oas say 1m-;, U>'.lJ" 1 u d1"'1n'1ilrrn'i1,;; 

u nW":l1t1ei1 t ~vu L ~u ~ ~ i'.l Jfi'u1J'l'ZJ\1~l;JM 1~~:u1 '9l":l !j1U u~'l1iim~vi"11 Ma! i ~uu 1u bb ":hJ1l 1 nfi v ".1.1il1Pl 

ABfl~'lJ'ld ":}i]\j(,'1\'llltF"la".diJAA£lfl~"l1:U't!, Lt!i~::"Dilli'lAflfl~bbA\'l'V!"11M'trl b {l'vt1U'Bt1rlql'l 'WBfl~lfld'1A 

iln•~11l"""" tA"im1i1" '""""'"1ud1,, .. .1-.11'i 1tll'Hil•a"1u~J.,u hydraemic nephritis 1'U.;, 
iJ 'J!ll t\'iruifo~'.," 

I "" I .,J "I .., ..,. I 

17. ~::tlB:U llfl1"5'VIVIWB11flfilfl1'W11B\'l'jlf\":l::'.tlfilll'V1tl~fl b'W"<\J\'lfi'JAi;;Jf\'11 '\'JB\'ltl~:; t'Vlfl 

1'Vlt1 H~~vr(i)l'U'l~fi'Vl~ ttl'Llf.rl LiiA WU~'li1~15'flJ~1.i1E~lA'utui1'1 G tM'vu1Atlflfilfl'lilJ11; LtJ~fltHLtliN\'I 

bbm:: 1 ~fl fl'l"';ii$li'lt'l resin ~In ";i tfl":i::: ~B1!'VIM eie:i \'l l unu nu·:; t'VI ~ l; nu-7lll n t";i VIA Pia\'!~ \'16-1ilA<il1n 

' .J ' ·nn.,"'18!Jl'JU1§11l11 5 <ii°~Wl'lil •Utl"'" l'1A11'lVl'Jlilil8~ltHjii'.lJ 

1o11n.1 ti'lv"ilu 

chromatography llVmn.,;fh;aanl.1'11A'011nn?1'l1i th in- layer chroma to Rraphy '"' "1'1 

ilflT'Hl8fl'1'1">1J'i~l'lfl'1t11'JAorn"l'l'~"l•'lh'l11v• 1rnu1'6 2-dehydroemet ine d ihydrochloride 

'lltiAiiA ttiu1Jtl'l"3:_r1u~U~'1Al":iii1i'll'l l:U~A"'a'l'll#IAiiJ'1ll'l"atl~'1 t-ffBiiA E ~histolytica 1A Uflfl<illfl 

d1o1u'i1 tl111'i • ilu 8> t m"i 1m 1 uitl'l!a" t.'.lm 'fliiauA'., v s a 1o1 wu.;, n• °'""'""'vii.,.;;, n.;' 8'1 dlrn 
Aan1JL~lautJ"';i~lJlW 10 L~I 

1 e . ~ i.\'ley!P1 LbUnt.11 "'iit/"'a ::n auOJlfl l U"';i 1\'l~A1 A £lg fl AA J uU~ a@:: methane l 

1ITT'naina:::ii1u 4 "i1UA fta methionine, glycine ui;;i:: serine Lu•i5n'llilMvid\'111l'Vl":i'lt1'llilA 

&1flMv'{Jt.11!1.Ma bati:u B b5B-i 1~1N~1"'a~Jfl steroids LLei::: carotenoids flnH1q'Vlt Lfl~'fl'~'Vltl'l 
' ,J ' ... ,fJ Jd'I .'i 

wu~1EanqV1HnAM~\'l"'aEl'.IAa~a\'ltla:Al'VILb~:::n~1:uLuB q'Vlfi'WLuu accumulative effect 
~ 1 ""' df,J/ ' ,., ... J ! ., .!JI "' 1 ' ' 

Al~-~A<illfl u:uq'VIBU111nnJlS1aSn"1~1na1n n1q~5nm~ee~atl,:s,~ua::na~ULUDE\'1 usuy"'aru 

btfi"l11~'1~J prostigmine ~11~ prostigmine ~e:iu ut1'1M'i'1fJS1asil!Pl":ii"11{i'mbbA'i•i'a.\'J1tf11u1A 

~ \l u~ V'l!.'lfi'Vl, 'l \1~"1 bbfi~£Fil'l fl WA ~f!fitl 1:u'1 v7 U.~nl'?Vl~6'lfl \'I b UVliN£1"1 ufi'·Ji'ltJ ~!S Ill.,, ~~1'1-lftJS l'l~A -

-Q·1i1 ~ 'tj~Sfi'A";J'l \'i~!ll'Yl~ 1.;f'lJ'l1J~U 1~~!Plato1m\j 

2 o • -l 1u ~ fl n 1~fln M'l qv1 t{"llB "U~sfi M ~1t1~i.un1,vl'1u~H'\2 t V1'1 '1 un~fiu~n, bba ~ 
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• "'1 "'"" = • .J 0 "l... ... ... 1. 
aABA~1fl1~A1EbUM~"lJ1d m A~U~H~bMl"lJ'WIA'VIVllb'VlAIE~BEa:~aE !?I 

22. M'WBUAltlBElfl A~J"i1S8UMISJ~tl~:nau"illfl~1flM'WBtlAltlB~lflWUSI~ 4 

'.6Uvi Ra sternonacetal, s temonone, s temonal iluBn1iilAMd\'l'lf \'l8\'lm·1~A~ 1R~ \'lft.;t\'l 1ii1'"1 
• «i • Ji ... 5'l 1., d "l ..'!>' "' ' .t: "" ,,( ... 

U{;I ~ UUWJn r et on ll18 u el fl "illfl'W ti \'ll"lfllil u tlfl Mal °'iitl~: flf)UVIVIAW a \'j L 'UG>J l'l '1i'OJ '11SI ~'l.J'W:Uf!VI fibbfl 

Bn b!NU bb~tl'JIA aA 1-n' b~'W LA1:1&flu arninonyrine ua: aspirin ii~rni{~awtt151ii t~eu 

n°'ii:~uM&i."il bm1 ~'lWIJ~B'W"lJB\'lbb:Ua\'l-1uua:ey,nU'~"lJB\'lf~\'j1l'l ua:~\'l'Vl~i,M action potential 

"lJ8\'ltl~=s1V1 sciatic aRa\'IITTJU 

23, 5um0u A~J"i1SBUM1S'l~tl~:nau1u~umiluTiuiis1~bAil"&n phenol ~\'lil 

:tJ • of •• 1 ·~ d( •• • 1 ~ . 
nA~:uu ~=a~mna1\'l bU~UtlflLB1UVl'WUU88fl ~UqVIBWAUIA1WbU a~An~:A18 

Lll ~A ua :U'~ A11 ~1a8uviLluV1~1VftJ~m1a1 u 1, ~ 8[j'jfl~: IPI,, Ea A a \'l 

u an"i11fld'il "a 1 E \'ltU N mn1~ ~~ vvfU1su 1"il~\1"';i1 u \'l1U i, uUd'Aa n 1":! Rn1Y1~'VI5toi'1un1~e:r \'J 

f.f-:i'Ll a \'J 1 '1i~ r~~" LLm'-:ivB xH.'11,!lJ 1-w "a~-:in 'll~tl1 a:: t m1 Bu L ~u MU~ 'tl~ n 1 vHJ ~'VI ~~Vt~ i. M"m fl;!flVIITT grd 

• ~ ,,. ' ~· "' "" ~ .J "l"' 
'LIB\'.l'11tt-LJn:lJl'l'i.'ln t']V115t1v1t1Mi.'!8Vl&11lt1B\'ld'lUBi!ltt'l11\'l ua::qrrB'l.IB\'l t~JaAttu\'lifn'Vlt'I~ bM Oral 

glucose tolerance curve h1~J-:rn unwnu (efi~11uu insulin - independent 11•: 

insulin dependent)Mil'u 

miu 1.,.,.;,~1 

ua~.,•on•" (A<.,•o~ 7) 

~1 flu~t11 An"H1'6J'VI ~ tflif 1:1'1V1~1 wi'~ rJlfl '1".i'llB \11 ~ R tbW :EJ .:;! tt'l :;".i :uu~1 \'J '1 

;JIJ~.ia 1:tJd 

2. Analgesic 
. 

~ MBfl~UU1A Lb~::M~1MUdAU:lld 

3. Anthelmintic (,,i•rrn•li) !l t:tJil'ont'IBWl'n :tJ-:in>nt'I (wini'liihnm.1) tt•= 

•=11nu• (1Jtloulu) 

4. Antibacteria (l'i1ut4Jatt11Afit~EJ) ii n1uv11a LLnuw -n'1&neinn~::tiu 

~'W'Vl.;btA\'J A:: t!ll~u tlJflM11'l l1\'Jf!Vl ( ttl~an) 1unMWJ\'J VlBlJbLl'l\'l Mf:l:U L~fl 

t~oanu••mua (tu~t'I) 

s. Antifungus (;•ut~a.,•) u n":tn"" ~um;tn~ ~' (n•ntlJ~l'I, . ) . ~ 
b:l!WA ~:lJLMM ~::tA~'W :U::MI~ 

6. Antihistamine (;•u'1••nuu) u n"=i:in1,{A'i tnA"'~ ("•n) ifo~~ 

'Vl::::- u~~ ~(1:u:\'11 
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7. Anti inflammation (bt~5n tau) il Ati\'lbbli"lfl 'Vl'Uf.J'Wli"l'lt1at11n 

s. Antineoplastic (r>i'1w11:::: t~\'I) fl b'Vl(;antl~1vi11CJ e:iat1uA\'I 

s. Antiparasi tic ('1ou11w1li) ii UBH""' ( lllilV1) 

OT'.:ili~J'Uliill!lJ1tr;;1tllJ 2 

lHlJ1J"'.il ffnnl Lfl!JI llil:'.:: ~HU:: 

10. Antipyretic (,rn1,J) ii n~""'~' llfl> iJ',,,;on llA U>mn" ('°n) 

w~n M~1i.l'i'i.u 'VlflJ'lbb'VIJ'Vl:!J a:::: LA15u Liql:l 

11. Anti venom ('1TLIW1"il'Wl "'" '(\) il lUH~ c-•l ''"'" '"""""""" 

12. Cardiovascular system il n~atJ n"J:fiw n1~1nu:JJ~ TIIJAilnn"J:~u 

11\'I :ff LM~n 1\ju 'IJ:tJ tilVl trif1 °il'J u~m 1V1t1 bUflf'li1l1f1 ii'&un fl'n Nnflu-d1v Wun1~ 

Wnm w~n WliA1\'IAfl Wli\'I 1ww brlv\'I rl1nAanaTI1J rl1nAanan11w rl1nAan . . . 

1 3. Gastrointestinal tract il ~\'I ~b'Vl@n ~1lb~Ab'Vlf1 ~11LMA1riv N~1; 

ltl~EJJ ~tJ~'l~ w~n 1~a 111nV1mJ\'I "J::::Ua11 "J1!f~A a;1w\'I 

1 4. Growth and body weight il mrnv ,J,-,.,snn~ "~" 

15. Hematological system c~"1J1JLoi'iA) il floBU uo1vrn (a'!u1w~) 

1 s. Insecticide (.l•uu•") il 11rn 11usuA<ueiuofl 

17. Kidney - urinary bladder (1vi """fl~" """iJ'aaT•=l il n~= ,;lfutJ­

Ufl\'I 1flnn"J::::G{u ~11 tMA t111ft ~rim w; l~tlfl vi~1i.;i.u 

1 8 • Local irritation 

1s. Metabolism 

< 

fl • Glucose fl n"J:'VI~; n::::w~ bAtl'V181l 

1l!:bb-j'\'.I bfl~B bl:IJ\'Jii'fl 111t1"J1U 8°tJ'VliltJ 

"lJ. Electrolyte iJ u"iu""""asu 

~1JL'V1Vll'Vlft VlfJ\'l'Vl~'l\'I 

21. Nervous system ('l=tJu!l~""'"') 

. 
tUEJ\'.I w~n :u::::uJ\'I 

fl. Autonomic (5~1uui1) il ~u11~n"11A "'"~"'"'" u•tJn 

"lJ. Central (n••~) 

~L~VU U,UuW~ 1wa ~1\'l~A a,1w~ §un,::::flB ~ugu~1tlfJE.l1fl 

22. Reproductive system c~"1J1Jilui1'uq) iJ -ii'AusrJ TI"1J' ~"1n,,Mv1l 

Lriti'klfil~ N'fl~u.J1v 11::::w-i'1-:Ja°au 111t1"';i1uii'nti 1:.1rii'u"J::::t2Ll~'kl1u<J1ru 
"" " . ~ ~ .. ~ 
mUfl"';i~ua M~rwu~~IJ MJva 

23. Respiratory system il novV 1~u 1'un•~ ~,.,~ 0"1111" ~.u~vv,;,~ 

24. Toxin and toxic substance (ihtu•""'~wu] fl ilu'(l •n'1,1l (tu) 
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t~i\:Ji'if1 l'i'n~'l dll 'l bL~d~ aef 1t111'i'd
1

1 n1"Jimiu1a1rw 1W"J1'VIv;-n.Ja151?ruilfuaif vn 1 \'.l{r;iu -

"[ nat.t'Vl.; ~ \'.IU~.:r11a:Llt1'118 \lVl":i ~U'l'VIWll L ~"i\l'W"':i ~'l'j'Vll5 b ~ r"i'Vl~'l'Ll.fl '15llll '1 '0Jt! fi\'.IWiJ t11'tln'lil:iW";i :;u'lVlW:U -

L~'OJW"l~tlnLn~1L~1v~iild~uttlun1"J":'idU":'id:URJ'l:uiLfiv,nun1"J1~a~u1w":iA1"'1 1un1":'i{ntt1 

, .. • ·1 •. - .J •• - , 1 • - - • 1 • ~· - '• ·.' 1 • t":'iA LWB t'VI MW'l":iU'VI LflU t'11"lfllil b"lfl l"IN!i!A"i\l":'i\'.l lflU d LU'WVIGifl;JIUUa~ LNllt~W"J t'Vlu":i:::::tll'If'U "1 

L ~ t1'Lli 1 uwif t1~'Ifn1 &i'l'f'~ ~u1V1W11 L ~'OJW"J :::::tl"Jih.J'Yl"lllVI 1~M'1a xin":iru1A:Un1<J~xi1 "'J XJ L a.iuu"';l 1'1.1ttwV1u15v 

fl'l":i tL'vn11 U'uNur>1:::::-'Jul'lfl1M~J,EJ1toi'b~an!Jfln1<J-j'ntt1w t11u1a b fl xi l'l
1

f.l:U'l.fl'l ll'VI~ \'.I irlatl"J :::::.!!1'.Cfu 1 A'iilu 

111U f.1111.:in1"Ji'flti'l'i'4 ll'lU'l a UN'l.J(PI :::::-J'Ul'lfl U;;d'VI~ 1 M'n1"JU~fl 'l"JA°1u-'rntt1w ll'lU'l avi' d 1'.!Wll~'W 1W"J1u1 "'J \'.I 

L "$ fljJ "WWI.;". "L ~ "" !J' !Jo iO'll<J ""'° :J'"' "'1 !) LA uil'u dl \'l LL,; tl~ ""iJo 'll!J L VIJ ll 'ilJ CllJ 1 i.iu" !J LA !J L "'" " 

fl V1 \'.l~\'.11fld'.CftJtJ'VI ff \'.lil u:u.:rntt11"Jfl1Mun'l'"J1. if'a1.rw 1 W'"JB ~ id Jun 15W'1a1u Ffl J1:ui t fl tidfi'tH'l1J.U 1 w "J 

1. uvl'1ua1 D'l"Jfi!ilfllvi' d v~fin'l":i tt&i::::: L 'Vlfl 1u1 a rlV11\'.l~'Vlt1'1f1'1Wi'l;1 AL :ij:u& XJ nviail u{"6n 1aw'"J :::::u1'111Vfl.I LA 'i\l -
• . • - - ~ if • ' - • .J • 1 ,,. • • -• 

W"'J::L~IB~MdBIU'l.J'VllJMV!a:U'l'OJU~\'I 'i\l~UU LUUfl'l"3W@Ulftd'llJZLflUdfJUW~U W"lVlt1fLUUEJ'lLUU 

L ~B\'I ua :.-::l!n15fiflM'l B ~'1 \'.lfl-j'l \'.l'tldl \'.I L Ul'l '1:::::iif1!'W 1 'f'l-a 2 3 '.tiilV1ifu L ih.in '15 flnttl tbUlJ 1 fl";! 'llfl 'l"J 

L riu•fl~: '1i'Afl~ ""o!JVJolJA"""" h'llB \'!Ufl'i'1i' !JLL,;,, "AIJ ifo 1i.ii'!'1!!1J 1W~'llUVI1Ari1,;'iino~Rfllfl'!'11'1" -
"""" ,,, o' • • g J 1 . .J.,,. • 1 J1. .,,, J • .t;; 
1J(Plfl";jiJg'ldUUa :::::a-:u~"Jru Gf 'J'Wl.l 'lfl"'V :::::!l \'.h0 1fli:l''lt)YI D'11B \1&i3~U 'l'l'"J (>lf)'"J !:UlJ'Vlfll'I di W:t.!'W W"JUU:U'6j'VI D l VlltJ'W 

' "I ..! .,J • J1. "l ,,, ,;;' • ., "l .J 
M~ilflfl~ILWlJL~UtU'"J:::::UuauBnM'W\'JVl~aaaXJ'"J:::::UUL'Vl'lUU UWl'l\'.ltMLMUdl'tlil~atUfl'l~RflM'lL'l'lB 

WOii.lo "'<" 1 w~,;o!Ji.'lo oo~ruq'll LA v 1 ilW o ""Vo~ !i" 1 u.;o!Jflo"j°'fllfl L ~A no ~J., \'lfllJ L .,R LLiO ",; olJ 

Lwd1Joflo~ 1 ull~" L Vlfl L ~o ;:r" 1i.ia"i.1~ruvrn Ii" 1iiun o., uonriei ""'" 1 ,;" LLW1'1 .J1Luh u• "ii" h 1 ""'~ 
1J'11 tJ1 ,J1 un o~"'m•o ~J, u 1Lu • :IJ'iR ""i llofl no~ i'lmn L 11,jod1u LLIJ ""'11;'ll.,"iJ1J1J"11,J1 "~·"flu 
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3, n11n~::~ulMLnAR•1uduA•n1"A1u~~1n1'1 1AvffHanLnnm1un11~AL~nn 
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