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Theppisai H, Werawatgoompa S, Theppisai U. Study of hormonal levels among Thai women
in natural and surgical menopause. Chula Med J 1988 Nov; 32 (11) : 949-962

Measurement of serum concentration of prolactin (PRL), follicle stimulating hormone
(FSH), luteinizing hormone (LH) and estradiol (E2) by radioimmunoassay were carried out on
fourty - nine Thai women suffering from natural and surgical menopause. Significantly high
serum FSH & LH levels (P < 0.001) and significantly low serum E2 levels (P < 0.001) when compared
with those women in their reproductive period, were observed in both types of menopause, but
there was no significant change in serum PRL levels. Only 25% of the patients with surgical
menopause developed hot flushes. There was no actual correlation between hormonal levels
and the symptom, however estrogen deficiency was assumed the main initially cause.

Reprint request: Theppisai H, Department of Obstetrics and Gynecology, Faculty of Medicine,
Chulalongkong University, Bangkok 10500, Thailand.
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Tablel Mean T SD hormone levels in Thai women before TAH + BSO, surgical and natural menopause.

Category PRL FSH LH E,
mU/L IU/L IU/L pmol/L
Before TAH + BSO (n = 24)721.66 * 830.70 3.84 £ 2,63 8.99 * 505 513.25 * 330.23
Surgical menopause
2 days (n = 24) 396.11 * 305.87% | 10.54 * 9.61° 8.22 + 6.06° | 81.49 * 32.38°
5 days (n = 24) 764.23 T 865.83* [31.45 * 14.88° 21.65 £ 5.37° | 71.53 * 30.33°
7 days (n = 24) 695.78 + 488.70° |21.18 + 12.09° 23.08 £ 10.25° | 64.36 T 38.96°
6 weeks (n = 6) 304.20 * 75.36° |58.75 * 20.12° 44.00 T 14.28° | 88.24 T 45.94°
Natural menopause (n = 16) {318.40 = 141.34° |50.83 * 14.21° | 41.27 T 16.87* | 56.39 t 46.78*

n = number of women a = not significant b = p < 0.005 ¢ =p < 0.001

E, rausnda TAH+BSO #ifn 513.25 +
330.23 pmol/L wa#éa 2,5,7 Juuas 6 Fuenwaziuing
Jeausasudu 81.49 + 32.38,71.53 £ 30.33, 64.36
38.96 Uz 88.24 T 45.94 IU/L awsnau Feazisiuin
srauluusaruduiinnuenenennisuniewsndnatad]
HuFagynIsna (P<0.001)

FSH nauknda TAH + BSO {ifn 3.84 + 2.63
IU/L wéwindia 2 Fuflszdugoduiiu 10.54 £ 9.61 U/L
Fallenaaneannizauniavshanatheiiisdgy e

(P <0.005) UANAIHNGA 5,7 Tuuas 6 FUaiazIiuIN
7:d'u§a%mﬂu 31.45 *+ 14.88,21.18 * 12.09 uax 58.75
+ 20,12 IU/L sugndy Geasiininssauluudas Sutu
fnnuuandnsnnIzdunewindeateliiusgmesdia
(P < 0.001)

LH riaud1éda TAH + BSO {¢i1 8.99 £ 5.05
IU/L nisrnda 2 Sudlen 8.22 + 6.06 IU/L daiinaw
wand1sanszaunauktdast 19 liliveddgymesdia
UANRINIAA 5,7 TUURST 6 ﬁ’ﬁmﬁa:tﬁuhs:ﬁ’ugaﬁu
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Ny iusses luteal phase 52éu FSH ﬁa:gafuaammn
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TU/L thilu 28.23 + 20.48 TU/L 1wiufl 5 nimhéda we
i1 7 Fumamhaaszal FSH flasaansaniiiu 15.44 + 4,74
IU/L §wiu LH Suszéiméehda 2,5 uss 7 i 9.19
+ 7.10,20.05 + 4.67 uaz 23.68 * 11.41 IU/L muséu
Tumsrdafinssyinluszss follicular phase §aumIkhéa
#inszvinlu luteal phase Hunudn LH e 7.00 £
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Table 2 Mean serum FSH and LH levels after TAH + BSO performed during follicular and luteal

phases.
Menstrual FSH LH
IU/L IU/L
phase Before After TAH + BSO Before After TAH + BSO
TAH+BSO | 2 days | 5days | 7 days | TAH+BSO |2 days |5 days | 7 days
Follicular 4.13 12.90 34.02 22.61 9.33 9.19 20.05 23.68
n =17 +2.90 +12.14 [£10.48 |1 13.06 +4.57 +7.10 | X4.67 | *11.41
Luteal 3.13 7.59 28.23 15.44 8.15 7.00 23.65 20.66
n=7) +1.76 15.37 [£20.48 | T4.74 t6.41 522 | t6.18 t2.8

PRL riawindaiien 721.66 £ 830.70 mU/L »&3
NIGR 2,57 Tuwa: 6 FUADAN 396.11 + 305.87,
764.23 *+ 865.83, 695.78 T 488.70 ugs 304.20 + 75.36
mU/L @@y (@13197 1) asiuinszay PRL weorh
Fanaudnsiuns 4 Suwiuiinnuuandnsanszdunowh
daothslafitosagynmndd

\flevinsseuzatlun PRL, FSH, LH us: E, u
JezwAINde 6 U nTsufisuiussduvesans-
Tunudazsiialu natural menopause us9zIRRINIAY
uwandranuathlufiduddameeda (arseft 1)

am%‘mﬁasm’lunq’uﬁ 2 87y 46 U HyATNLE
2 au Slussindowiuung (Julsa uterine leiomyoma
uazldTuneinda TAH +BSO luszue luteal phase
(Uszanmiud 20 vassaudIzinden) lasvinmsasiam
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wasdanniudadariiniuwam o (31Jﬁ 2) iU
32@u PRL naunsdida 2 'i'?ﬂmﬁﬂ"wiauiwgaﬁa
2089.44 mU/L w8360 32aL PRL 8A8I0ENRNNUAZDY
3IWI 143.50 - 450.48 mU/L asoaiisn 9 Tufiasaeae
auay 3tau E, neunidndaiian 247.47 pmol/L ud
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ﬂ?mm‘hi"lﬁua:ﬁtﬂw.'ﬁuftagﬂaam:umm 9 U
326 FSH riawhéiailen 2.14 TU/L uindehdnlamiteiud
frzduseaadu 1.94 TU/L ué"mﬁ’ommfuﬁaﬁs:ﬁ'ugo%u
\3ou 9 wmnseis o 'S’uné'omﬁ'w‘ﬁoﬁs:a"ugaﬁo 41.14
IU/L usefluwalufiashen 9 gﬂ‘fwia"lﬂﬁn sy
LH fudlszduriaumssida 7.48 TU/L newhdalenilein
fisenaThadnsiondu 4.20 TU/L udwdsnniiises o L
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Figure 1 Difference in the incremental changes of the mean serum FSH and LH concentrations between TAH
+ BSO performed during follicular and luteal phases.
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Figure 2 PRL, FSH, LH and E, serum concentration before and after TAH + BSO in a 46 year old Thai
woman suffering from uterine leiomyoma.

13ng#3zéu PRL ust E, veah 2 nq'uf:ﬁﬂ'nmmn- Iusfgymasda (P<0.01) Werirazéu LH luaa3fid
snanuathslaififudwgmosda uddernsaindams smalungait 2 Bafieh 24.47 £ 14.66 TU/L anFusfioy
wisrindalunguil 2 eilszdl FSH26.84 £ 17.031U/L  fiusedy LH vessa3lunguft 3 Saildn 50.97 + 18.06
swlIpufisuiuszdy FSH maoan%‘lunq‘uﬁ 3 @98 wmduirfimnuuandrasuetliioddgyneeda (P<
M1 73.20 + 30.90 IU/L fsidunianuuandisnuagng  0.025)

Table 3 Comparison of mean serum hormone concentrations between asymptomatic and symptomatic

surgical menopause.
Surgical menopause PRL FSH LH E,
mU/L IU/L IU/L pmol/L
asymptamatic 576.81 * 359.14|19.35 ¥ 9.17 19.48 £ 7.15 [71.17 % 36.05
(n = 18)
symptomatic 762.00 * 672.00%|26.84 * 17.03* | 24.47 + 14.66° |61.29 T 13.01°
(n = 6)

n = number of women a = not significant
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Table 4 Comparison of mean serum hormonal levels between two groups of different duration of meno-
pausal syndrome after TAH + BSO.

Group = |Duration of symptoms PRL FSH LH E,
since TAH + BSO mU/L IU/L : IU/L pmol/L
II(n = 6) 1-2 weeks 762.00 * 672.00 | 26.84 T 17.03 | 24.47 * 14.66| 61.29 ¥ 13.01
HI(n = 9) 1-2 years 353.40 * 160.80% | 73.20 * 30.90° | 50.97 + 18.06°| 149.32 * 287.75*

n = number of women a = not significant b = P<0.01 ¢ = P<0.025

P ¢ - =l = ar o ar s a -l
I01I0NA : pmol/L ZaflewFuufiuyiussduluitnigiufuessad
agﬁﬂéuﬁ 1 nelu follicular phase, mid-cycle U8 luteal phase &9

#n 554.28, 1152.52 usz 701.76 pmol/LA7) musndLusaz

1 49 : i 1
E, nguaas nefiannsniuliusaindhgsmas . .l . o < B Al nddueruiles
' y wiwiaann agelsimuszau E, ddalndifusiunled

o o 9
wuadssInAowadonuey 13 U fiszdu E, 56.39

Table 5 Comparison of serum hormone concentrations in natural menopause of Thai women with other

authors.
Authors Duration PRL FSH LH E,
of
menopause mU/L IU/L IU/L pmol/L
Theppisai et al (Thai women) 13 yrs. 318.4 50.83 41.27 56.39
(2-32)
Korenman et al'® 1969 54.41
(14.8 pg/ml)
Baird & Guevara'® 1969 47.79
(13 pg/ml)
Longcope® 1971 23.90
(6.5 pg/ml)
Rader et al*' 1973 47.43
(12.9 pg/ml)
Judd et al*? 1974 53.68
(14.6 pg/ml)
Abraham et al® 1975 47.79
(13 pg/ml)
Greenblatt et al** 1976 78.16
(21.26 pg/ml)
Studd et al® 1978 <1 yrs. 48.2 53.8 51.8
2-3 yrs. 66.1 60.7 50.7
5 yrs. 55.0 48.3 49.4
10 yrs. 42.1 55.3 43.4
20 yrs. 27.3 29.4 76.5
30 yrs. 24.2 30.3 65.1
Schiff? 1980 116 69
Notelovitz et al®* 1982 355.04
(10.9 ng/ml)
Hagen et al' 1982 <24 mon 371.34 75 26 116
(11.4 ng/ml)

Conversion : Sl to traditional unit E, pg/ml = pmol/L x 0.272 PRL ng/ml = mU/L x 0.0307
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Table 6 Comparison of serum hormone concentrations in surgical menopause of Thai women with other
authors.
Authors Duration PRL FSH LH E,
of
menopause mU/L IU/L IU/L pmol/L
Theppisai et al (Thai women) | 2-7 d. (mean) 632.72 21.08 18.64 72.46
' 6 wks. 304.20 58.75 44.00 88.24
Baird & Guevara'® 1969 >2 yrs. 132.35
(36 pg/ml)
Yen and Tsai'! 1971 3 wks. 82-84 65.4-78.2
Monroe et al'® 1972 4 wks. 100 80
Stone et al'é 1975 2 mon. 60.66-66.91
: (16.5-18.2 pg/ml)
Aksel et al® 1976 7 d. 75-90 80-105 73.53-128.68
) (20-35 pg/ml)
Dennerstein et al'> 1978 2 yrs. 21.0 7.4 106
(medi-
an)
Utian et al'4 1978 5 wks 50 25 102.94
(28 pg/ml)
Studd et al*® 1978 <1 yrs. 72 37 55.4
2-3 yrs. 64.5 30.8 67.9
5 yrs. 69.1 35.8 61.8
10 yrs. 62.3 37.7 70.6
20 yrs. 62.4 34.6 68.8
30 yrs. - - 54.4
Notelovitz et al’ 1982 509.77
(15.65 ng/
ml)
Pansini et al'® 1984 120 d. 125-250 38-85 29.41-45.96
Barlow et al'® 1985 3 mon.-6 yrs. 232.6 (8 - 12.5 pg/ml)

d. = days wks. = weeks mon. = months yrs. = years
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