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ABSTRACT 

Background: Angiotensin I-converting enzyme (ACE) activity has been demonstrated in aqueous 

humor and other ocular tissues. Coincidence of glaucoma with hypertension or heart failure, the 

main indications of ACE inhibitors is not uncommon particularly in adults. 

Aim of Study is to explore the initial response of intraocular pressure (IOP) to short courses of oral 

captopril and lisinopril in both normal volunteers and glaucomatous patients. 

Patients & Methods: This study included 60 subjects with normal blood pressure whom assigned to 

receive either captopril tablets (12.5 mg twice daily) or lisinopril tablets (10 mg once daily) for 4 

successive days. Each group included 15 volunteers (with normal IOP) and 15 glaucomatous 

patients (with open angle glaucoma). IOP and blood pressure were measured at pre-treatment, and 

then after 1, 3, and 4 days of treatment. 

Results: Captopril-induced decrement in mean IOP of normal volunteers was highly significant 

with percentages ranged 4.1-6.6 % (right eyes) and 0.4-4.6 % (left eyes). Percentages of decline in 

mean IOP of glaucomatous patients ranged from 3.7-7.4 % (right eyes) and 1-9.2 % (left eyes) but 

statistically, such decrements were variable in significances along the days of captopril treatment. 

Lisinopril-induced decrement in mean IOP of normal volunteers was found statistically variable in 

significances with percentages ranged 3.2-8.9 % (right eyes) and 1.7-5 % (left eyes). Although it 

was statistically variable in glaucomatous patients' right eyes with percentage ranged from 1.4-

6.3 %, the decline in mean IOP of their left eyes was highly significant throughout the trial period 

and its percentage ranged 4.7-8.7 %. 

Conclusions: Each of oral captopril and lisinopril has an initial ocular hypotensive effect and thus 

might be preferred in treatment of patients with arterial hypertension who are vulnerable to or with 

raised IOP. 
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دراسة سريرية مقارنة لتأثيرات كلا من دواء الكابتوبريل وكذلك دواء الليزينوبريل المعطيان عن طريق الفم 

 بشكل منفرد على ضغط العين للمصابين بداء الزرقاء

  

 *اديب احمد كاظم الزبيدي

 /كلية الصيدلةجامعة كربلاء

 يزينوبريلمفتاح البحث : الضغط داخل العين ، داء الزرقاء ،كابتوبريل ،ل

 

 

 الخلاصة

في ماء القرنية وأنسججة أرجرف فجي العجين  مجن آانج   رجر  0-فعالية الانزيم المحول للانجيوتنسين  لقد تم الكشف عن :البحث خلفية

اللذين هما المرضين تزامن داء الزرقاء مع كلا من ارتفاع ضغط الدم أو عجز القل  ي ليس من غير الشائع وراصة عند البالغين أنف

 0-استخدام الأدوية المثبطة للانزيم المحول للانجيوتنسين أهم دواعي  من

هججو لأكتشججاس الأسججتجابة الأوليججة لنججغط العججين عنججد اسججتخدام كججلا مججن دواء الكابتوبريججر وكججذل  دواء الليزينوبريججر  :هدددا الدراسددة

 لمصابين بداء الزرقاءولفترات قصيرة لكر من المتطوعين الأصحاء وكذل  ل بشكر منفرد المعطى عن طريق الفم

من ذوي ضجغط الجدم الطبيعجي وقجد تجم تجوايع م الجى مجمجوعتين ا جداهما شخصا  01تنمنت هذه الدراسة : المرضى وطرق البحث

ملغم مرتجان يوميجاو و مجن هجم فجي المجموعجة الأرجرف يعجالجون بجدواء الليزينوبريجر  1 02يعالج الأشخاص في ا بدواء الكابتوبرير )

متطجوعو وكجذل  مجن  01أيام متتابعة  كر مجموعة تشجمر كجلا مجن ذوي ضجغط العجين الطبيعجي ) 4 دة يومياو لمدة ملغم مرة وا 01)

مريناو  وقد تم قياس كلا من ضغط العين وضغط الجدم قبجر  01المصابين بارتفاع ضغط العين )داء الزرقاء ذا الزاوية المفتو ةو )

 م وبعد أربعة أيام من بدء العلاجالشروع بالعلاج ومن ثم بعد يوم وبعد ثلاثة أيا

لقد كان التناقص المحدث بفعر الكابتوبرير في معدل ضغط العجين لششجخاص ذوي ضجغط العجين الطبيعجي هجام آجدا وبنسجبة  :النتائج

% )للعيون اليسرفو وأمجا التنجاقص فجي معجدل ضجغط العجين للمصجابين  4,0 – 1,4و  ن اليمنىوو% )للعي  0,0 - 4,0تراو ت بين 

)للعيون اليسرفو ولكن ا صائيا كان هذا التنجاقص متذبجذ   2,2 -0% )للعيون اليمنىو  3,4 – 3,3رتفاع ضغط العين فقد تراوح با

بالكابتوبرير  و لقد كان التنجاقص المحجدث بفعجر اللزينوبريجر فجي معجدل ضجغط العجين لششجخاص  طيلة فترة العلاج ة ا صائياالأهمي

% )للعيون اليسجرفو  1 – 0,3% )للعيون اليمنىو و   9,2 - 3,2ا صائيا وبنسبة تراو ت بين  ذوي ضغط العين الطبيعي متذبذ 

 يج   للعيجون اليمنجىبالنسجبة  كان متذبجذ  الأهميجة ا صجائيا وأما التناقص في معدل ضغط العين للمصابين بارتفاع ضغط العين فقد

طيلجة فتجرة العجلاج بالليزينوبريجر وفجد ا صجائيا التنجاقص هجام آجدا فقجد كجان  للعيون اليسجرف% وأما بالنسبة  0,3 -0,4تراو ت بين 

 %   9,3 – 4,3تراو ت النسبة بين 

ان كلا من دواء الكابتوبرير وكذل  دواء الليزينوبرير المعطجى عجن طريجق الفجم بشجكر منفجرد ولفتجرات قصجيرة لج  تج ثير  :الأستنتاج

فجي عجلاج المرضجى المصجابين بارتفجاع ضجغط الجدم الجذين هجم مرشجحون ابتدائي مخفض لنغط العجين لجذا يمكجن تفنجير كجلا من مجا 

 للاصابة بارتفاع ضغط العين )داء الزرقاءو

 

INTRODUCTION  

    Human intraocular pressure (IOP) is determined by three factors; the rate of aqueous humor 

production by the ciliary body, the resistance to aqueous outflow across the trabecular meshwork-

schlemm’s canal system, and the level of episcleral venous pressure 
(1,2)

. The accepted range for 

normal intraocular pressure is between 10-21 mm Hg 
(1, 2, 3)

.  

Glaucoma refers to a group of diseases that have certain common features, including intraocular 

pressure too high for the continued health of the eye, cupping and atrophy of the optic nerve head, 

and visual field loss. Several agents that cause inhibition of the enzyme cholinesterase, antagonism 

of beta - adrenoceptors and stimulation of muscarinic receptors are commonly used as ocular 

hypotensive agents in glaucoma 
(1, 4, 5)

. 
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Angiotensin I-converting enzyme (ACE) activity has been demonstrated in aqueous humor and 

other ocular tissues by various authors 
6,7,8

. Wagner et al 
9
 demonstrated gene expression of renin, 

angiotensinogen and ACE in various parts of the human eye. 

Captopril and lisinopril are specific competitive inhibitors of ACE; the enzyme which is responsible 

for the conversion of angiotensin I to a potent endogenous vasoconstrictor substance, angiotensin II. 

Administration of either captopril or lisinopril results in a reduction of peripheral arterial resistance 

in hypertensive patients. The duration of effect is a dose related and abrupt withdrawal of either one 

has not been associated with a rapid increase in blood pressure 
10

. ACE inhibitors have also been 

reported to interfere with autonomic nervous system and produce various effects such as facilitation 

of vagal bradycardia 
11

, inhibition of response to sympathetic spinal outflow
12

 and inhibition of 

vasoconstrictor response to noradrenaline
13

.
  

 
Aim of Study:  

The present comparative clinical study aimed to explore the IOP changes that could be induced by 

short courses of systemically (orally)–administered ACE inhibitors (namely captopril and lisinopril) 

in both volunteers and glaucomatous patients. 

 

PATIENTS & METHODS  
    Along the period of about one year, this clinical study included sixty subjects with normal blood 

pressure among the attendees of the ophthalmologic consultation unit of Al-Kadhimiya Teaching 

Hospital. Ethics committee approval was obtained and all of the included sixty subjects were 

agreeing to be involved in this trial study. They were randomly assigned to receive either captopril 

tablets (in a dose of 12.5 mg twice daily for 4 successive days) or lisinopril tablets (in a dose of 10 

mg once daily for 4 successive days). Each group included 30 subjects: 15 of them had normal IOP 

(volunteers) whereas the other 15 had open angle glaucoma (glaucomatous patients); those were 

already isolated from their anti-glaucomatous therapy just prior the commencement of this study. 

Exclusive criteria included: pregnant or lactating women, presence of hypertension, heart failure, or 

history of previous glaucoma surgery. 

IOP was measured by Goldmann applanation tonometry (mean of
 
three consecutive readings) with 

the patient in a sitting position
 
at the slit lamp. It requires a cobalt blue light source and a small 

droplet of fluorescein on the ocular surface. A tiny pressure sensor attached to a spring-loaded arm 

is gently placed against the tear film, and the doctor reads the pressure through the microscope 

under the blue light
14

. Such measurements were achieved by the same ophthalmologist in the 

ophthalmologic consultation unit of Al-Kadhimiya Teaching Hospital. Both IOP (of both eyes) and 

blood pressures (BP) for each included one were measured at 4 occasions: pre-treatment, and then 

after 1, 3, and 4days of treatment with either captopril or lisinopril.   

   A special concern was guided to elicit any detectable adverse effect whenever it evolves.   
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   Statistical Analysis:  

     The obtained data were presented as mean  S.E.M. (standard error of mean). The results were 

analyzed statistically using Student paired t-test for assessing the effect of employed drug for a 

given group of patients. While Student (unpaired) t-test for independent data was used to test the 

significance of the difference between any two groups. Differences were accepted as insignificant, 

significant or highly significant if p>0.05, 0.01 < P  0.05, or p 0.01 respectively 
15, 16

. 

RESULTS  
I- CAPTOPRIL GROUP: 

  Tables (1) demonstrated the gender and age analysis of patients received oral captopril. There was 

highly significant difference between the mean age of normal volunteers (46.53 ± 4.43 years) and 

that of glaucomatous patients (56.53 ± 3.53 years). 

There was no detectable adverse effect that could be observed among the included volunteers and 

glaucomatous patients received oral captopril for the trial period, i.e., 4 successive days.                                                                                                                                                                                     

1. Response of Mean IOP: (Figure 1-A & Associated Table) 

A) Normal Volunteers Subgroup: (n=15)  

     The decrement in mean IOP of volunteers' right eyes was highly significant along the trial 

period. Its percentage ranged from 4.13 %( day 4) to 6.61 %( day 1). 

       Mean IOP of left eyes also decreased highly significantly after 1 day but then insignificantly 

after 3 and 4 days of captopril treatment. Decrement ranged from 0.42% (day 4) to 4.64% (day 1). 

B) Glaucomatous Patients Subgroup: (n=15) 

The observed decline in mean IOP of right eyes of glaucomatous patients received oral captopril 

found to be  highly significant, significant, and then not significant after 1,3, 4 days of treatment 

respectively. Decrement percentage ranged from 3.7 % (day4) to 7.41 % (day 1). The mean IOP 

of left eyes of same  glaucomatous patients decreased highly significantly after 1 and 3 days but 

then insignificantly after 4 days of treatment. Decrement percentage ranged from 1% (day 4) to 

9.23 % (day 3). 

2. Response of Mean BP: (Figure 1-B & Associated Table) 

A) Normal Volunteers Subgroup: (n=15)  

      The decrement in mean systolic BP was highly significant along the trial period. Decrement 

percentage ranged from 5.98 % (day 1) to 9.24 % (day3).  

      Mean diastolic BP decreased, although not significant, after 1 day but then progressed to be 

highly significantly at day 3 and 4 of treatment. Decrement percentage ranged from 1.71 % (day 1) 

to 9.83 % (day3). 

B) Glaucomatous Patients Subgroup: (n=15)  

      The decrement in mean systolic BP was not significant, significant, and then highly significant 

after 1, 3, 4 days of treatment respectively. Decrement ranged from 2.3% (day 1) to 4.59% (day 4).  
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      Mean diastolic BP declined highly significantly along the trial period with a decrement 

percentage ranged from 4.24% (day 1) to 7.2% (day 3).  

II- LISINOPRIL GROUP: 

    Tables (2) showed the gender and age analysis of patients received oral lisinopril. There was 

significant difference between the mean age of normal volunteers (46. 93 ± 4.77years) and that of 

glaucomatous patients (56. 33 ± 5.2 years). 

    Along the trial period (4 days), there was no detectable adverse effect among the included 

volunteers and glaucomatous patients received oral lisinopril. 

1. Response of Mean IOP: (Figure 2-A & Associated Table) 

  A) Normal Volunteers Subgroup: (n=15)  

The decrement in mean IOP of volunteers' right eyes was highly significant after 1 and 3 days of 

treatment and significant by the end of trial period. Decrement percentage ranged from 3.24% (day 

4) to 8.91% (day 3). 

      Mean IOP of left eyes decreased significantly after 1 day but then insignificantly after 3 and 4 

days of treatment. Decrement percentage ranged from 1.68% (day 4) to 5.04% (day 1). 

B) Glaucomatous Patients Subgroup: (n=15) 

The observed decline in mean IOP of right eyes of glaucomatous patients received oral lisinopril 

found to be highly significant at days 1 and 3   and then not significant at day 4 of treatment. 

Decrement ranged from 1.37 % (day4) to 6.32 % (day 3).  

The mean IOP of left eyes of same glaucomatous patients decreased highly significantly throughout 

the trial period. Decrement percentage ranged from 4.72 % (day 4) to 8.66 % (day 3).  

B) Response of Mean BP: (Figure 2-B & Associated Table) 

       A) Normal Volunteers Subgroup: (n=15)  

The decrement in mean systolic BP was highly significant along the trial period. Decrement 

percentage ranged from 6.99 % (day 1) to 10.48 % (day 4).  

Mean diastolic BP decreased although not significant after 1 day but then progressed to be highly 

significantly at day 3 to be insignificant again by day 4 of treatment. Decrement percentage ranged 

from 3.48 % (days 1 & 4) to 6.09 % (day3). 

  In the present study, along the trial period both lisinopril and captopril had a comparable effect (p> 

0.05) on mean IOP and mean BP of normal volunteers. 

B) Glaucomatous Patients Subgroup: (n=15)  

      The decrement in mean systolic BP was highly significant along the trial period. Decrement 

percentage ranged from 4.07 % (day 1) to 7.38 % (day 3).  

Mean diastolic BP declined highly significantly along the trial period. Decrement percentage 

ranged from 4.15 % (day 1) to 7.47 % (day 3). 

   In the present study, lisinopril effect on glaucomatous patients' mean IOP and mean BP was found 

to     be comparable (p> 0.05) to that of captopril on them along the trial period. 
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DISCUSSION 
   Coincidence of glaucoma with hypertension and /or heart failure (the main indications of ACE 

inhibitors) in same patients is not unusual event; furthermore, in addition to controlling IOP, 

keeping blood pressures in a normotensive range can a be a secondary tool in managing progressive 

glaucoma
17

. Thus, this clinical study represented an attempt to elucidate the possible ACE inhibitors 

- (captopril or lisinopril) – glaucoma (open angle type) interplay. 

  The 60 included patients in this study were exclusively adults around middle age; furthermore, 

there was no predominance of a specific gender in the two treatment groups and their subgroups. 

This pointed out the homogenous nature of the studied groups. 

   Along the trial period, oral captopril and lisinopril therapy could decrease mean IOP of normal 

volunteers and glaucomatous patients in comparable rates; yet, such observed reduction was 

apparently, but not statistically, better in glaucomatous patients than in normal volunteers.  The 

early (since the 1
st
 day of therapy) detectable decrement in mean IOP of normal volunteers in each 

treatment group emphasizes the prompt response of IOP to systemically administered ACE 

inhibitors. Despite the rate of reduction did not continue at same manner, mean IOP sustained at 

values below than its pretreatment measurement by the end of trial period.  

   In a similar pattern, oral captopril and lisinopril therapy could decrease mean BP (systolic and 

diastolic) of both normal volunteers and glaucomatous patients in comparable rates. 

   Results of the present study seemed to be in accordance with Numan NA. and Numan AT (2001) 

who pointed to the ocular hypotensive effect of lisinopril when applied locally (as eye drops)
 18

. 

  Thus, and in absence of noticeable adverse effects, oral ACE inhibitors could be considered to be 

safe in ocular normotensive patients. Besides, these drugs might also be useful in low pressure 

glaucoma. 

  As a postulation for mechanism(s) of oral ACE inhibitors IOP lowering effects, it could be 

suggested that: 

 ACE inhibitors cause reduction in the production of aqueous humor possibly by reducing the 

blood flow to ciliary body 
19

. 

  ACE inhibitors cause Inhibition of ocular ACE (Kininase II) activity so could prevent 

breakdown of bradykinin that promote synthesis of prostaglandins
 20

, which in turn, can lower 

the IOP by increasing the uveoscleral outflow without affecting the conventional trabecular 

meshwork outflow 
21 - 23

. This suggests that ACE inhibitors can lower IOP even when it is not 

elevated
 5

. 

 ACE inhibitors have been reported to affect the autonomic nervous system at various levels; 

cholinesterase inhibition may be involved 
5
. 
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CONCLUSIONS 

1. ACE inhibitors (namely captopril and lisinopril) have an initial ocular hypotensive effect 

when given orally. 

2. Oral ACE inhibitors might be preferred as treatment for systemic hypertension in patients 

vulnerable to or with raised IOP. 

RECOMMENDATIONS 

    Further comparative clinical trials with higher doses of oral ACE inhibitors are warranted to 

explore the maximum efficacy of their ocular hypotensive effect particularly in glaucomatous 

patients. 
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TABLE (1): Gender and Age Distribution of Normal Volunteers and  

Glaucomatous Patients Received Oral Captopril
  

       

    
Age (Years) 

 

 
Subgroup No. Sex  (M:F) 

Mean 

S.E.M.* 
Range 

 

 1) Normal Volunteers 15 (7:8) 46.53 ± 4.43 35 – 60  

 2) Glaucomatous Patients 15 (7:8) 56.53 3.53
 HS

 43 – 68  

 TOTAL 30 (14:16) 51.58 ± 1.82 35 - 68  

 

* S.E.M.= Standard error of mean, S = High significant  difference (p≤0.01) compared to that of 

the other group 

 

TABLE (2): Gender and Age Distribution of Normal Volunteers and  

                          Glaucomatous Patients Received Oral Lisinopril 

 
     

   
Age (Years) 

Subgroup No. Sex  (M:F) 
Mean 

S.E.M.* 
Range 

1) Normal Volunteers 15 (8:7) 46.93 ± 4.77 33 – 65 

2) Glaucomatous Patients 15 (8:7) 56.33 ± 5.2
S
 39 – 69 

TOTAL 30 (16:14) 51.63 ± 1.97 33 - 69 

* S.E.M.= Standard error of mean, S =  significant  difference (0.01<p≤0.05) compared to that 

of the other group 
 

 
 


